Wave Springs

=3 Wave Spring Introduction

All Springs Are Not Equal’

Standard Smalley wave springs are available in a wide range of
configurations in carbon and stainless steel from 188 to 14"
(5 to 400 mm). Our wave springs can be found across nearly all
industries because of their space and weight saving ability.

Standard Smalley wave springs include:

* Crest-to-Crest®

*  Crest-to-Crest® with Shim Ends
*  Overlap-Type Single-Turn

* Gap-Type Single-Turn

* Nested Spirawave®

e Wavo®

THEIR ORDINARY COIL SPRING SMALLEY® WAVE SPRING

Custom Wave Springs

If one of our standard springs does not fit your application, our engineers are here to help you design a wave
spring that does. Application-specific features are customizable to ensure the desired spring size, force, and
cycle life are met. It is often thought that designing a custom part is costly and time-consuming, but Smalley's
No-Tooling-Charges™ manufacturing process makes custom parts a cost-effective solution. This process allows
us to create and adjust your prototype quickly to meet your exact needs. At Smalley, customs are a practical and
economical choice.

Customizable features include:

¢ Deburring * Number of waves

¢ Diameter (.157 - 120"; 4 - 3000 mm) * Packaging/labeling

* End configurations ¢ Quality Assurance certifications
* Finishes, plating, coating e Radial wall

¢ Free height * Shimends

* Markings e Tolerances

* Material *  Wire thickness

*  Number of turns *  Work height

You can find more information about these terms in the glossary on page 151.
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INDUSTRIES

Aerospace

Smalley parts meet quality and performance standards to
AS9100. Their compact design reduces assembly size and
weight while maintaining precision.

Automotive

Smalley's IATF 16949 certified rings and springs have been specified for
applications in cars and trucks from bumper-to-bumper. Our ability to produce
durable, space-saving products quickly and economically has continuously
earned us multiple GM Quality Awards.

Consumer

Our variety of sizes, configurations, and finishes allow us to serve the diverse
requirements of the consumer industry with standard and custom parts that are both
functional and durable. Our unique No Ears to Interfere® retaining ring feature allows for
an aesthetically pleasing assembly when parts are visible.

Industrial

Our 10,000 stock parts and No-Tooling-Charges™ on customs allows us to create products
that meet exact application requirements for a vast range of demands.

Medical

Our products have been used in medical industry applications from imaging equipment
to implantable devices. We can manufacture rings and springs in diameters as small
as.157" (4 mm), with stainless steel and other medically approved materials readily
available. Our products are certified to ISO 13485.

Off-Highway

Smalley offers products that are safe and reliable for an industry that often
requires heavy-duty and/or large diameter parts for high impact loading or
large machinery.

Oil and Gas

Smalley Engineers can design parts with NACE compliant
materials. Select a standard material from stainless and carbon
steel, or design your ring and spring to withstand the harshest
of environments from over 40 material options, including
Inconel®, Elgiloy®, and MP35N® stocked and available.

1-888-872-0690
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Free Samples

We are happy to offer free
samples of any of our standard
rings or springs for you to try and
test in your application.

smalley.com/samples

CAD Models

Download CAD models of
standard parts to application-
specific requirements.
Adjustments for material or
spring height can be made to
help you determine the best part
for your needs. Custom CAD
models available upon request.

smalley.com/CAD

Quotes

Smalley responds quickly to all
quote requests for standard and
custom products.

sales@smalley.com
smalley.com/rfq

Online Resource Library

QOur digital library contains
videos, e-books, white
papers, and guides that cover
everything from product design
to installation and removal
processes.

smalley.com/resource-center

E-commerce

Easily purchase standard parts
online using our web store. The
web store offers product pricing,
quick re-order from past online
orders and a fast, secure check-

out process.

smalley.com

Social Media

We update our blog and social
media regularly so you are
the first to hear about product
launches, quality certifications,
new applications, and
advancements in ring and spring
technology.

smalley.com/blog
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Customer Service

Smalley's Customer Service
department is ready to provide
pricing, ordering, and delivery

information.

For Customer Service inquires
847.719.5920
info@smalley.com

Global Supply Chain

Qur international network of
offices, engineers, warehouses,
and distributors allows us to
provide real-time customer support
and quick shipping options for
businesses worldwide.

smalley.com/our-offices

Engineering

Smalley's Engineering
department is ready to provide
personalized application-support
and expertise to determine the
best solution for your needs.

For Engineering inquires
847.719.5960
engineering@smalley.com

Packaging

Smalley is committed to getting
products to you in the manner
you require. We offer standard
and custom packaging solutions
designed to fit your needs.

smalley.com/packaging

Quality

All Smalley products are
manufactured and certified to
the highest quality standards

across all industries.

For Quality inquiries
847.719.5950
info@smalley.com

Ordering

Smalley is available to assist and
guide you through the ordering
process. You can find more
information on page 150.

Talk to a representative
847.719.5920

sales@smalley.com

1-888-872-0690 jifelg|
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Environmental Regulatory Compliances

The raw materials and processes used to manufacture our standard products are in compliance with
environmental regulations. We are committed to helping our customers choose products made from compliant
materials that will limit their adverse effect on the environment. We offer materials that comply with:

* RoHS - Hazardous Substance Regulation
* REACH - Chemical Regulation

Defense Regulatory Compliances

Smalley sources and acquires materials from qualified suppliers that meet your Defense needs, and we are able
to provide necessary material certifications. Contact us for more information.
We offer materials that comply with:

e DFARS - Defense Federal Acquisition Regulation

A Trusted Supplier

Smalley's dedication to excellence has earned
the trust of manufacturers worldwide. We have
received multiple awards for our service and
quality from both GM and Caterpillar.

Quality Certifications

Smalley meets strict guidelines and requirements for aerospace,
automotive, and medical industries to ensure that you get the highest
quality parts. We hold the following certifications:

* SO 9001 - Quality Management System
e |SO 14001 - Environmental Quality Management System
* SO 13485 - Medical Quality Management System
IATF 16949 - Automotive Quality Management System
AS9100 - Aerospace Quality Management System

s[-1d@]a| 13- Angic Global Solutions 1-888-872-0690
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QUALITY

Commitment to Quality

Our Total Quality Management Philosophy dictates our commitment to excellence and customer satisfaction.
This philosophy has led to our numerous manufacturers’ supplier quality awards. We have also established and
continue to improve upon an in-house program that is built on the following principles:

Total conformance to drawings, specifications, and customer requirements
100% on-time delivery
Complete customer satisfaction

Quality Engineering Department

Our Quality Engineering Department is an essential part of the Smalley
manufacturing process. This team’s engineers work closely with our
Inspection personnel to guarantee quality in our processes and products.

* In-house Statistical Quality Control (SQC) training programs
* Quick inspection processes within our manufacturing flow
* Processes with capability indexes (Cpk) exceeding 1.33

[@17s[=1e1®)s1iTal=] Angic Global Solutions 1-888-872-0690 EYifoln!
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Edgewinding Benefits:

* Increased strength and stability compared to traditional stamped products
* Ability to customize with nearly no material waste
* Easily incorporate design changes throughout the process

* Quick and economical production

No-Tooling-Charges™

Because we coil our products instead of stamping them, no custom dies are
required to create a custom ring or spring. Set-up procedures are simple

and allow us to generate production-level prototypes for testing and make
adjustments throughout production, allowing for an efficient process from design
to final production.

Angic Global Solutions 1-888-872-0690
https://www.AngicGlobal.com Sales@AngicGlobal.com



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

MANUFACTURING

Edgewinding Process

Edgewinding is a flexible and economical process that allows
us to produce parts with No-Tooling-C and nearly

no material waste. The pro begins by feeding raw

round wire through our rolling mills, and then coiling

flat wire on edge to form the ring or spring.

Inventory and Delivery

To meet tight deadlines, we stock over
10,000 standard parts, as well as raw
materials ready to be processed to ensure
that your rings and springs are delivered
in a timely manner. We have stock in the
US, France, and China for quick deliveries
worldwide.
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Custom Products -‘

At Smalley, we make custom products easy for you.

Work with our innovative team of over 30 industry-specialized
engineers to quickly create an economical custom solution in
the material of your choice, all with no new tooling required.
Prototype or production volume, our No-Tooling-Charges™
manufacturing process meets the design flexibility your
application, budget, and timeline requires.

Please see page 1 for customizable options for wave springs, and page 45 for customizable options for
retaining rings.

Popular custom configurations:

Self-Locking Balanced Special Locking Crimp End Round Wire Bent Ends Flat Wire Bent Ends

\_/‘&,.-/

Removal Handle Marcel Pitehed Cail Spring Multi-Turn Bent End

Angic Global Solutions 1-888-872-0690
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ENGINEERING

Ask Smalley

When you work with Smalley, you will find an
experienced partner who is committed to providing
you the exact part you need. We can guide you
through the catalog to find a perfect standard part or
help you with your custom design.

Our support goes further than just collaborating on
your design; we will make sure our parts are working
for you and your application from start to finish. Our
engineers can guide you to helpful resources, provide
samples, or assist you in selecting the right material
for your application. We're just a phone call, email,
live chat, virtual or in-person visit away from finding a
solution to your design challenge.
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Spirolox® Hoopster®
Single-turn rings that fitinto a very
shallow groove depth, optimal for
thin-walled applications with
low-to-medium load requirements.

Single-turn or multi-turn rings which
are interchangeable with traditional
retaining rings and available in
many different configurations for
light-to-heavy load requirements.

smalley.com/spiralox smalley.com/hoopster

Constant Section WaveRing" Laminar Seals

Single-turn rings with a square edge
cross-section, ideal for heavy loads
or impact loading applications.

Labyrinth seals made of multiple
rings in configurations dependent
on the application, used to
prevent contamination in harsh
environments.

Multi-turn ring with an axial
waveform, which operates as a
retaining ring while also providing
preload.

smalley.com/wavering smalley.com/laminar

smalley.com/constant-section-rings

Angic Global Solutions 1-888-872-0690
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PRODUCTS

Nested Spirawave®
Multi-turn wave springs coiled in

parallel to produce high forces and
short deflections.

smalley.com/nested

Crest-to-Crest®
Multi-turn wave springs coiled in
series and designed to save space

and weight for applications requiring
low-to-medium forces.

smalley.com/crest-to-crest

Wavo*
Round wire wave springs produce

high forces and operate in confined
or tight radial spaces.

smalley.com/wavo

@)ial=1: @)all1a1=1 Angic Global Solutions

Overlap-Type & Gap-Type
Single-Turn

Single-turn wave springs
specified for applications

requiring short deflections and
low-to-medium forces.

smalley.com/single-turn

Linear

Continuous wave formed wire

length with the same load/deflection

characteristics as a traditional
wave spring.

smalley.com/linear-springs

1-888-872-0690
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&) SMALLEY

THE ENGINEER'S CHOICE®

NO ORDINARY RING OR SPRING

As the inventor of the edgewound wave spring and with over 100 years
of manufacturing excellence, Smalley is the Engineer's Choice® in providing
wave springs and retaining rings for all of your application needs.

Quick Delivery
Large stock of over 10,000 part numbers
in 12 product types and 400 sizes.

.— U.S. Manufacturing
with Global Support

Global network of offices, engineers, and
distribution partners, no matter where you are.

Over 30 engineers ready to provide industry
specialized application and product support.

)
a
i @> Application Assistance & Expertise

Product Design Flexibility
Custom parts in over 40 material
options made quickly and economically
with no new tooling required.

Trusted & Proven Quality _
@ Reliable and customer award winning
inspection processes, backed by

industry specific certifications.

Personalized Support
On-demand and responsive
customer service customized

Angic Global Solutions 1-888-872-0690
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Wave Springs

Wave Spring Types &=

Crest-to-Crest®

Crest-to-Crest Wave Springs are flat wire, multi-turn springs coiled in series. These wave springs provide a similar
force with up to 50% less axial height compared to a traditional coil spring. Standard Crest-to-Crest springs are
suitable for light-to-medium loads and medium travel, making them an ideal replacement for coil springs.

NN N
,,,, fi\fx

Carbon and

17-7 PHSS 0.188-2'
- Carbon and
CM 33 17.7 PH SS 5-60 mm

Crest-to-Crest® with Shim Ends

Crest-to-Crest Wave Springs with shim ends provide a secure 360° contact surface for even load distribution.
They are used in applications requiring a larger mating surface area for softer materials such as plastic or
aluminum.

- 7-\\

Carbon and : -
17-7 PH SS Oa12-8 E j’
4
Carbon and A
CMS 33 17.7 PH SS 8-60mm \ i
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Wave Springs

=3 Wave Spring Types

Overlap-Type Single-Turn

Overlap-Type Single-Turn Wave Springs are flat wire springs that have ends that sit with a slight overlap.
Overlap-type springs are ideal for smaller diameters to lessen tangling during packaging and when
over-compression is not a concern. They function best with light-to-medium loads and short deflections.

Carbon and .

17-7 PH SS 0.5- 1625 - =
e 19 Carbon and 9_95 \/_,/

17-7PHSS —EAn

Gap-Type Single-Turn

Gap-Type Single-Turn Wave Springs are flat wire springs that have ends that sit with a slight gap. Gap-type
springs are ideal for situations in which the overlap would cause height or over-compression issues, especially
while stacking. They function best with light-to-medium loads and short deflections.

N
um - -“—l -“ -

Carbon and .
17-7 PHSS 17518 o N —/
Carbon and . --J

SSR-N 17 17-7 PH SS 3R5LETS
Carbon and

S5B 19 17-7 PH SS 100 - 580 mm
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Wave Springs

Wave Spring Types =3

Nested Spirawave®

Smalley’s Nested Spirawave Wave Springs are multi-turn, flat wire wave springs coiled in parallel, available in
two-turn or three-turn configurations. They can replace stacks of single-turn wave springs, which eliminates
errors stacking individual springs and reduces assembly time. Nested wave springs are specified for applications
requiring medium-to-high loads and short deflection.

_m

NSSR Carbon and

17-7 PH SS 0.5-4"
Carbon and
NSSB 200 W =gl 16-100 mm
Wavo®

Wavo Wave Springs are round-wire, single-turn springs which produce extremely high loads with an accurate,
predictable spring rate. They are specified to reduce or eliminate vibration in preload, to compensate for
looseness due to thermal expansion in assemblies, or perform in extremely tight radial spaces that demand very
high force.

e —
[m DlamEter "'- \

Carbon and 054"

17-7 PHSS



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Wave Springs

=3 Wave Spring Types

Linear

Linear Springs are straight lengths of flat wire with an added wave-form. They are specified for applications
requiring low-to-medium loads and deflections in a linear cavity, such as mechanical seals or rotary vane pumps.

mw

k ¢
I'rll
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Carbon and

17-7 PHSS lia =14

Popular Custom Springs

In addition to customizing our stock spring types by changing diameter, turns, waves, or other characteristics,
Smalley Engineers can help design the following alternative spring types:

Interlaced

Interlaced Springs are multiple Crest-to-Crest Wave Springs woven together
in series. This increases the functional thickness of the turns in the spring

to provide increased loading. Interlaced springs are a good alternative for
applications in which a Crest-to-Crest Wave Spring cannot support required
loads and a Nested Spirawave cannot produce the desired free height or
deflection.

Marcel

Marcel Expanders are single-turn, flat wire wave springs coiled to provide
radial forces. They are specified to self-center an assembly or to energize
a seal when no pressure is available from another source within the
application.

Pitched Coils
Pitched Coils are multi-turn flat wire coil springs, available with or without ’;
shims. They produce extremely low loads with extremely high travel. \
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Wave Springs

Wave Spring Applications =3

Crest-to-Crest”

Pressure Relief Valve

Air pressure under the assembly causes the spring load to increase,
forcing the plate away from the surface, providing pressure relief.

Flow Valve

As fluid pressure increases, the wave spring precisely controls the
linear displacement of the piston, which positions the orifice for
proper fluid flow.

Sprinkler Valve

The wave spring maintains constant pressure on the pop-up head so
it remains closed. In operation, water pressure releases the head by
overcoming the spring's force.

Oil Valve

The force provided by the wave spring precisely regulates the amount
of oil that is released, providing accurate resistance in a small space,
reducing valve size.

smalley.con /A@Hs&!}?\ ler Qilling Angic Global So!uuans 1-888-872-0690 6
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Wave Springs

=3 Wave Spring Applications

Crest-to-Crest”

Ball Valve

The wave spring allows the seat to oscillate on the ball and keep a
tight seal in the operating position. The smaller spring cavity reduces
the weight and size of the valve.

Quick Disconnect

The sliding piece of the disconnect is held in its locked position
against the retaining ring by the wave spring. The user slides the piece
in the opposite direction to compress the spring, aligning the detent
balls with a groove, and releases.

Floating Gear

The wave spring functions in a contained bracket, preloading a gear
with a light load while allowing axial movement.

Water Valve

The wave spring prevents the valve handle from rotating by
maintaining a constant load. As the handle rotates counter-clockwise,
the spring's resistance increases, preventing rotation.

7 : ey Order Online tion
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Wave Springs

Wave Spring Applications

Crest-to-Crest”

Shoe

Wave springs positioned in the heel and ball of the sole are used to
absorb shock when the foot hits the ground while walking or running.

Motherboard Heatsink Fan

Small diameter wave springs were designed to lighten the weight of
the fan installed in an electronics application.

Push Button

Small diameter wave springs are used to minimize assembly size,
allowing for a lighter weight assembly for compact wearable
electronics.

Auto Mirror

The wave springs allows for the mirror to adjust while remaining
lightweight and small to reduce assembly size.

5ma||ey,cor /Aj NGIC: \ ler Online Angic Global Solutions 1-888-872-0690 8
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Wave Springs

=3 Wave Spring Applications

Overlap-Type Single-Turn

Slip Clutch

As torque is increased, the "V" detents ride up and out of the slots,
depressing the wave spring and developing the slip mechanism.
When torque is decreased, the wave spring forces the detents back
into the slots to drive again.

Bearing Preload

Properly loading a bearing with a wave spring extends the lifecycle
by reducing vibration, which reduces operating temperature and
minimizes wear.

Aerospace Electrical Connector

Two wave springs are compressed, exerting a constant force on the
connector, providing continuous connection.

Rotary Union

The wave spring preloads a bearing, taking up play and reducing
vibration and noise.

9 : Crder Online tion
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Wave Springs

Wave Spring Applications =3

Gap-Type Single-Turn

Face Seal

The wave spring applies an exact force to precisely load the carbon
face against a mating surface and properly seal fluids.

Multi-Tooth Cutter

The wave spring, custom designed with locating tabs, applies precise
force to the two cutter halves, holding them together while allowing
them to oscillate.

smal Iey cor (A@é {er Online Angic Global SO'UUO"S 1-888-872-0690 10
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Wave Springs

&= Wave Spring Applications

Wavo®

Clutch Drive

Compressing the Wavo Spring through sheave halves produces
pressure on the round belt while the top threaded cap rotates to
adjust compression.

Vibration Isolator

Wavo Springs are used to provide precise and predictable load and
deflection curves in the isolator, dampening vibration from equipment
operation.

Axial Piston Pump

A Wavo Spring can provide a high preload and large compressive
force to tapered roller bearings.

11 sm /AjNGlci \ Order Online Anglc Global SO'UUO"S 1-8.88-872-0690 ation
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Wave Springs

Wave Spring Applications &=

Nested Spirawave®

Low Voltage Connector

A bayonet connector couples as male and female components rotate,
while the two-turn nested spring provides preload between two
halves, developing a high load in a very tight radial and axial space.

Push Seal

A two-turn nested spring provides a higher force than a single-turn
spring to maintain a proper seal. This exact pressure is essential to
avoid excessive wear.

Bearing Preload

A three-turn nested spring can provide bearing preload for heavy duty
applications with high preload requirements, prolonging bearing life.

Valve

A two-turn nested spring is used to provide a high spring force with a
low profile for space savings.

Getqume )a B Onllne _ 12
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Wave Springs

=3 Wave Spring Applications

Linear

Detent Preload

The springs are used to load pins positioned inside grooves so a
rotating element can detent to specific positions. They exert a precise
load to give the rotation a specific resistance.

Rotary Vane Pump

The springs energize the vanes against the bore for better sealing by
loading the bottom of the vanes in the pump.

; @a B _tlcm
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Wave Springs

Wave Spring Application Spotlight P

Single-Turn Bearing Preload

What is Bearing Preload?

There are two main methods to preload a bearing. The first is solid preload, which is achieved by holding inner
and outer races in place with a locking mechanism. The more common, simpler, and less expensive method is
spring preload, which is achieved by using a spring to apply a constant axial load on one side. A Smalley
Single-Turn Wave Spring provides necessary preload force between the inner or outer races while also
compensating for any tolerance stack-ups or thermal misalignments. Play is reduced both axially and radially, as
depicted in the image below.

4 K

Bearing without a preload: Clearance between Bearing with a preload: The ball complement
components can cause vibration and wear. and bearing races mate reliably reducing or
eliminating vibration and wear.

Controlling play is necessary to maintain bearing functionality and longevity. Preloading a bearing provides
constant contact between the bearing type (ball, needle, etc.) and bearing races. The sustained load provided by
the spring controls axial and radial play, reducing bearing damage, wear, noise, and vibration.

The overall goal of preloading is to prolong bearing life, and therefore, your application product life. Using a
Single-Turn Wave Spring for preload is critical for high-precision or high-speed applications, as it essentially
eliminates the need for holding tighter tolerances and helps withstand high operating speeds.

smalley.corfil i {or Online Angic Global Solutions 1-888-872-0690 14
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Wave Springs

-

Smalley Part Number

Add Suffix

17-7 S5

Carbon Steel

SSR-0050
SSR-0062
SSR-0075
SSR-0087
SSR-0100
SSR-0112
SSR-0125
SSR-0137
SSR-0150
SSR-0162

SSR-0175
SSR-0187
SSR-0200
SSR-0212
SSR-0225
SSR-0237
SSR-0250
SSR-0262
SSR-0275
SSR-0287
SSR-0300
S5R-0312
SSR-0325
SSR-0337
S5R-0350
SSR-0362
SSR-0375
S5R-0387
SSR-0400
SSR-0412
S5R-0425
S5R-0437
SSR-0450
S5R-0462
SSR-0475
SSR-0487
SSR-0500
S5R-0512

e

517
517
-517
-517
-517
517
517
-517
517
517

517
-517
517
517
517
517
-517
-517
517
-$17
-517
517
517
517
517
517
-517
517
517
517
517
517
517
517
-817
517
517
517

/

- = ",
N

SSR Series
Single-Turn Overlap-Type and Gap-Type Springs

Operates
in Bore
Diameter

(in)

.500
625
750
875
1.000
1.125
1.250
1.375
1.500
1.625

1.750
1.875
2.000
2125
2.250
2.375
2.500
2.625
2.750
2.875
3.000
3.125
3.250
3875
3.500
3.625
3.750
3.875
4.000
4125
4.250
4.375
4.500
4.625
4750
4.875
5.000
5125

IWAVE
d

~ . RADIAL
SSR-0050 TO WAL

SSR-0162

MULTI-WAVE
{SEE TABLE) /

RADAL
—= WAL

SSR.0175
LUP

Clears
Shaft Load
Diameter (Ib)

(in)

FREE
THICKN\E‘.S HEIGHT

e i 1
wv—ﬁ ‘

CLEARS SHAFT

o DIAMETER —™1 LOAD AT

WORK HEIGHT

| OPERATES IN BORE
j——— DIAMETER ——=

FREE
HEIGHT

g
. R
logasue |

OFERATES IN BORE
DIAMETER — =

THICKNESS

LOADAT
WORK HEIGHT

Product Dimensions: All dimensions in inches unless otherwise specified.

Number
of Turns

Number

of Waves

Single-Turn Overlap-Type Springs

390 7 .050

480 10 .050

500 14 .062

620 16 062

780 18 062

835 20 .078

960 22 .078
1.090 24 .078
1.170 26 .078
1.310 28 .078

Single-Turn Gap-Type Springs

1.440 30 078
1.560 32 078
1.680 34 093
1.800 36 .093
1.930 38 093
1.990 40 093
2120 42 .093
2.240 44 093
2.340 46 09
2.470 48 109
2.590 50 109
2710 52 109
2.750 54 109
2.845 56 109
3.000 58 109
3120 &0 109
3.250 62 109
3.370 64 109
3.500 66 109
3.620 67 109
3.740 69 109
3.860 70 109
3.990 72 109
4.110 73 125
4.240 75 25
4370 76 125
4.490 78 125
4610 80 125

'Reference dimension.
? Theoretical dimension.

15

085
095
160
130
190
130
150
210
A70
200

3
3
3
3
3
3
3
3
3
3

e N e o SN Ry

140
150
140
150
70
160
70
190
170
180
190
210
200
.220
230
.240
.260
.300
190
.200
210
210
230
270
285
310
310
.340

(oAl R T RO Y R . T I - S i N A A S S Y
! et (] it il il el sl Sl Sl s el el i, (i el M| 3 (] 3. A 3

Thickness
(in}

.008
010
010
012
012
016
016
016
018
018

018
018
024
024
024
024
024
024
030
.030
030
1030
030
030
030
030
0320
030
030
030
030
.030
.030
.030
.030
.030
.030
.030

040
058
078
094
094
133
133
133
143
143

143
143
148
148
148
178
178
178

233

Spring
Rate?
(Ib/in)

484

723
632
474
597
545
454
754
676
617
515
593
505
479
458
411
335
815
736
683
693
595
503
405
461
422
372

Order Online
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Smalley Part Number Operates

Carbon Steel

S5R-0525
SSR-0537
SSR-0550
SSR-0562
SSR-0575
SSR-0587
S5R-0600
SSR-0612
SSR-0625
S5R-0637
S5R-0650
SS5R-0675
S5R-0700
SSR-0725
SSR-0750
SSR-0775
SSR-0800
SSR-0825
SSR-0850
SSR-0875
S5R-0900
SSR-0950
SSR-1000
SSR-1050
SSR-1100
S5R-1150
SSR-1200
SSR-1250
SSR-1300
SSR-1350
SSR-1400
S5R-1450
S5R-1500
SSR-1550
SSR-1600

e s in Bore
Add Suffix Didietar
m Un:l

-517
-517
-517
-517
-517
-517
517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
=517
517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
=517

5.250
5.375
5.500
5.625
5.750
5.875
6.000
6.125
6.250
6.375
6.500
6.750
7.000
7.250
7.500
7.750
8.000
8.250
8.500
8.750
9.000
9.500
10.000
10.500
11.000
11.500
12.000
12.500
13.000
13.500
14.000
14.500
15.000
15.500
16.000

Clears
Shaft

Diameter

(in)

4.740
4.860
4.990
5110
5.240
5.360
5.490
5.610
5.730
5.860
5.980
6.230
6.160
6.440
6.690
6.940
7.190
7.440
7.680
7.930
8.180
8.680
9.170
9.670
10.170
10.660
11.160
11.660
12,160
12.650
13.150
13.650
14.130
14.640
15.140

SSR Series
Single-Turn Overlap-Type and Gap-Type Springs Continued

Single-Turn Gap-Type Springs

82 +125 370

84 125 .380

86 125 .250

88 125 .270

90 25 .280

92 125 310

94 125 310

96 125 .340

98 125 .340
100 125 .350
102 125 .390
104 125 420
106 156 320
108 156 350
10 156 .380
114 156 .380
118 156 .390
122 RLT) 430
126 156 .340
130 156 .340
134 156 .290
142 156 240
150 156 .290
158 156 310
166 .156 .350
174 156 360
182 -156 440
190 156 .350
198 156 .380
206 156 430
214 156 .300
221 156 .320
230 156 .350
239 156 310
248 156 310

' Reference dimension.
? Theoretical dimension.

Mumber
of Waves

v“VvVLYYYDo~N~w>rocro>oOOO0O000-00 00 O LT LA

Number
of Turns

G = G S N | T i - T R N ey S L B R - g

Thickness

(in)

030
030
030
030
030
030
030
030
.030
030
.030
030
032
032
.032
032
032
032
032
032

032
.032
032

032
032
032
032
032
032
032
032
032
032

Wave Springs

=

233
233
.233
233
233
233
.233
233
233
233
233
233
$o/5
375
.375
375
375
375
375
375
.375
375
375
375
375
375
.375
375
375
375
375
375
375
375
375

Spring
Rates
(Ib/in)

335
329
688
607
581
526
537
519
456

385
353
646
557
539
509
504
445
685
707
1,000
1,690
1,119
1,026
856
853
641
979
780
752
1,486
1,348
1,186
1,552
1,348
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Wave Springs

=3

e

’

1\

Smalley Part Number

Carbon Steel

SSR-0325-N
SSR-0337-N
SSR-0350-N
SSR-0362-N
SSR-0375-N
SSR-0387-N
SSR-0400-N
SSR-0412-N
S5R-0425-N
SSR-0437-N
SSR-0450-N
S5R-0462-N
SSR-0475-N
SSR-0487-N
SSR-0500-N
SS5R-0512-N
SSR-0525-N
SSR-0537-N
SSR-0550-N
SSR-0562-N
SSR-0575-N
SSR-0587-N
SSR-0600-N
SSR-0612-N
SSR-0625-N
SSR-0637-N
SSR-0650-N
SSR-0675-N
SSR-0700-N
SSR-0725-N
SSR-0750-N
SSR-0775-N

N

e

“

Add Suffix

17-7 55

-517
-517
517
517
-517
517
517
517
517
517
517
-517
-§17
517
517
-§517
517
817
517
-517
517
517
-517
517
517
-517
-517
-§17
517
-517
817
-517

| S =
~N

Operates
in Bore
Diameter

{in)

3.250
3.375
3.500
3.625
3.750
3.875
4.000
4.125
4.250
4.375
4.500
4.625
4.750
4.875
5.000
5.125
5.250
5.375
5.500
5.625
5.750
5.875
6.000
6.125
6.250
6.375
6.500
6.750
7.000
7.250
7.500
7.750

SSR-N Series
Narrow Section Gap-Type Springs

MULTIEWAVE
(SEETABLE) 7

Clears
Shaft

Diameter

(in)

2.820
2.940
3.070
3.190
3.320
3.440
3.570
3.690
3.820
3.940
4.070
4.150
4.320
4.440
4.570
4.690
4.820
4.940
5.070
5.190
5.320
5.440
5.570
5.690
5.820
5.940
6.070
6.320
6.480
6.730
6.980
7.230

'Reference dimension.
# Theoretical dimension.

17

54 109
56 109
58 109
60 109
62 109
64 109
66 109
67 109
69 109
70 109
72 109
73 125
75 125
76 125
78 125
80 125
82 125
84 125
86 125
88 125
90 A28
92 125
94 125
9 125
98 125
100 125
102 125
104 125
106 156
108 156
110 156
114 156
Order Online

FREE

THICKNESS HEIGHT

| \ 1
% S e
| | ‘_/f‘ | P |
CLEARS SHAFT LOAD AT
i T DIAMETER | WORK HEIGHT
| CPERATES IN BORE
= DIAMETER

I
Product Dimensions: All dimensions in inches unless otherwise specified.
Spring

Rate®
{Ibfin)

Number | Thickness
of Turns (in)

Number
of Waves

.230 4 1 030 188 593
220 4 1 030 188 505
260 4 1 030 188 384
.270 4 1 .030 .188 373
330 4 1 030 188 363
310 4 1 .030 188 318
.200 5 1 .030 188 725
.200 5 1 .030 188 736
.240 5 1 .030 .188 527
.210 5 1 030 188 693
.280 5 1 030 188 421
.270 5 1 .030 188 503
320 5 1 030 188 385
320 5 1 030 188 3%0
.350 5 1 .030 188 347
.350 5 1 .030 188 356
360 5 1 .030 188 349
440 5 1 .030 188 267
.280 6 1 .030 188 555
290 6 1 .030 188 533
.340 6 1 030 188 419
.340 b 1 .030 .188 428
.340 6 1 030 188 437
.280 7 1 .030 188 619
.280 7 1 030 188 632
.300 7 1 030 188 571
300 7 1 030 188 583
.300 7 1 .030 188 594
320 7 1 030 233 646
330 7 1 {030 233 621
360 7 1 030 233 539
.380 7 1 .030 .233 509
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Carbon Steel

RW-0050
RW-0062
RW-0075
RW-0087
RW-0100
RW-0112
RW-0125
RW-0137
RW-0150
RW-0162
RW-0175
RW-0187
RW-0200
RW-0212
RW-0225
RW-0237
RW-0250
RW-0262
RW-0275
RW-0287
RW-0300
RW-0312
RW-0325
RW-0337
RW-0350
RW-0362
RW-0375
RW-0387
RW-0400
RW-0412
RW-0425
RW-0437
RW-0450
RW.-0462
RW-0475
RW-0487
RW-0500
RW-0512
RW-0525
RW-0537
RW-0550
RW-0562
RW-0575
RW-0587
RW-0600

Operates
in Bore
Diameter
(in)

500

MULTIWAVE
[SEE TABLE] F 4

DIAMETER

Clears
Shaft
Diameter
(in)

408

D17

628

740

855

967
1.081
1.223
1.339
1.444
1.564
1.682
1.803
1.906
2023
214
2.261
2374
2.497
2.618
2767
2878
2,992
3.115
3.236
3.356
3.475
3.595
3718
3.827
3948
4063
4.185
4310
4.431
4,555
4.672
4.772
4.893
5.037
5.162
5.283
5.406
5.524
5.644

35

50

70

80

20
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
335
345
350
360
365
375
380
390
400
410
420
430
440
450
460
470

'Reference dimension.
2 Theaoretical dimension.

smalley.co

Work

Height

(in)

052
064
076
086
095
102
110
095
102
10
113
A19
124
129
136
a4
44
153
154
158
A4
144
153
154
.158
161
166
170
170
5 745}
178
187
187
187
190
190
195
200
204
187
187
190
190
197
200

RW Series

Wavo® Springs

| [=— DiAMETER —=|

B SN

CLEARS SHAFT

OPERATES IN BORE

~=— DIAMETER —=

062
077
092
104
16
A27
138
21
128
A37
144
155
165
62
168
178
185
203
212
210
179
184
190
195
201
206
212
.208
225
221
225
240
247
253
257
264
265
274
219
245
251
245
251
262
268

)

e

LOAD AT
WORK HEIGHT

Wave Springs

=3

Product Dimensions: All dimensions in inches unless otherwise specified.

Number

of Waves

o= = L o e RS S RS R g 5 T R T S 0 TS RS T Y S N Y N N N S LN S R SN P T % [N S % N 5 5 T 1)

Number
of Turns

il e s Sl ' bl il s () kil ki el !l Sl Sl ! gl ey Sl el (] i [l ek i ki

Thickness
{in)

031
.038
045
051
056
060
065
056
060
065
067
070
072
076
080
083
085
090
091
093
083
085
090
091
093
095
098
100
100
105
105
10
110
110
112
112
116
.118
120
110
110
112
112
116
118

Wire
Diameter
(in)

031
.038
.045
.051
.056
.060
.065
.056
.060
.065
067
.070
072
076
.080
.083
.085
.090
.07
093
.083
.085
.0%0
.o
.093
095
.098
.100
.100
105
105
110
110
110
112
A12
1é
118
120
110
110
112
112
116
.118

Spring
Rate?
{Ib/in)

3,500
3,846
4,375
4,444
4,286
4,000
3,929
4,615
5,000
5,185
4,839
4,444
4,146
5,455
5,938
5,405
5,122
4,400
3,966
4,615
6,579
6,500
7,297
6,829
6,744
6,667
6,739
8,421
6,000
7,283
7,340
6,604
6,000
5,530
5,597
5,135
5,571
5,405
5,467
7,241
6,719
8,000
7,377
7,077
6,912
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Wave Springs

,,/ \‘\
- :
”~ N
__a -
‘.

Smalley Part Number

Add Suffix

Carbon Steel
17-7 55

=
~

SSB Series

Metric Bearing Preload Springs

MULTIAMAVE
(SEETABLE] 7

£58-0035 TO
SSE-0374

MULTILWAVE
{SEE TABLE) 7

S5E-0394
B UP

Clears
Shaft
Diameter
{mm)

Bearing

o.n!
(mm)

Load
{N)

THICKNESS

FREE
HEIGHT
|

. RADIAL
WALL

=— BEARINGOD. —+

Product Dimensions: Al dimensions in millimeters unless ctherwise spacified,

Free

Height?
(mm)

Single-Turn Overlap-Type Springs

S5B-0035 -517 9.00 6.86 25.80 1.00 1.50
S5B8-0039 -517 10.00 7.49 27.60 1.00 1.57
SSB-0043 -$17 11.00 B.46 29.40 1.00 1.83
55B-0047 -$17 12.00 917 33.40 1.00 1:57
S55B-0051 -817 13.00 253 37.80 1.00 1257
55B-0063 -$17 16.00 11.28 44.50 1.57 229
SSB-0075 -517 19.00 14.28 53.40 1.57 3.05
S5B-0087 -517 22.00 16.46 62.30 1.57 3.05
SSB-0095 -517 24,00 18.46 66.70 1457 3.56
S5B-0102 =517 26.00 18.22 71.20 1.98 2.54
SSB-0110 -517 28.00 20.22 75.60 1.98 2.79
55B-0118 -517 30.00 2222 84.50 1.98 3.30
55B-0126 =517 32.00 24,22 89.00 1.98 3.81
$5B-0138 -517 35.00 27.22 97.90 1.98 457
SSB-0146 817 37.00 2872 102.30 1.98 3.81
55B-0158 -517 40.00 31,72 111.20 1.98 5.08
S5B-0165 -517 42,00 33.72 115.70 1.98 3.05
55B-0185 -517 47.00 3872 129.00 1.58 381
SSB-0205 -517 52.00 4311 142,40 236 3.56
S5B-0217 -$17 55.00 4611 151.30 236 3.81
SSB-0244 517 62.00 51.69 169.10 236 4.32
55B-0268 -517 68.00 5717 186.90 2.77 4.32
S5B-0276 -517 70.00 59.17 191.30 277 4.32
$5B-0284 -517 72.00 4117 195.80 2377 457
S5B-0295 -517 75.00 6417 204.70 277 5.08
55B-0315 -517 80.00 68.66 218.00 AT 5.59
55B-0335 -$17 85.00 71.38 231.40 277 5.59
S5B-0354 -$17 90.00 76.38 249.20 277 6.35
S5B-0374 =517 95.00 B81.38 262.50 277 1.37
Single-Turn Gap-Type Springs
55B-0394 -817 100.00 B4.38 275.90 2377 4,57
55B-0413 -$17 105.00 91.38 289.20 277 5.08
55B-0433 -517 110.00 96.38 302.60 277 5,33
55B-0453 -517 115.00 101.38 315.90 318 6.35
55B-0472 817 120.00 106.38 329.30 318 n
55B-0492 -$17 125.00 111.38 342.60 318 7.62
SSB-0512 -817 130.00 116.38 356.00 318 8.64
S5SB-0532 -S17 135.00 121.38 369.30 318 9.40
S5B-0551 -517 140.00 126.38 382.70 3.18 6.86

" Wave Springs fit snug in housing.
“Reference dimension.
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WAVE
SPRING
FITS SNUG
N

|
HOUSING

Thickness
(mm)

Gap-Type Wave Spring shown

in a housing,

Radial
Wall
(mm)

81
1.02
1.02
117
1.47
1.98
1.98
2.39
2.39
3.38
3.38
3.38
3.38
3.38
3.63
3.63
3.63
3.63
3.76
3.76
4.52
478
4.78
4.78
478
478
5.92
5.92
5.92

5.92
5.92
5.92
5.92
5.92
5.92
5.92
5.92
5.92

Spring
Rate?
(N/mm)

! Theoretical dimension.
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SSB-0571
SSB-0591
SSB-0630
SSB-0650
5SB-0669
S5B-0689
S5B-0709
55B-0728
S5B-0748
S5B-0787
SSB-0807
SSB-0827
S$5B-0847
S5B-0866
SSB-0886
55B-0906
SSB-0925
55B-0945
55B-0984
SSB-1024
S5B-1043
55B-1063
S$5B-1102
SSB-1142
S5B-1181
S§5B-1221
S5B-1260
SSB-1339
S5B-1378
55B-1417
55B-1457
55B-1496
SSB-1535
55B-1575
SSB-1614
SSB-1654
SSB-1693
SSB-1732
SSB-1811
SSB-1890
55B-1969
SSB-2126
55B-2284

Add Suffix

-517
-517
-517
517
517
=517
-517
-517
=517
-517
-517
-517
-517
-517
517
517
-517
-517
=517
-517
-517
517
-517
-517
-517
-517
-517
-§17
-517
-517
-517
=517
-517
517
-517
817
-517
=517
517
517
-517
-517
517

Clears
Shaft
Diameter
(rmm)

131.38
136.38
146.38
151.38
156.38
134.16
159.16
164.16
169.16
179.16
184.16
189.16
194.16
199.16
204.16
209.16
214.16
21916
229.16
23%9.16
244.16
24916
259.16
269.16
279.16
289.16
299.16
319.16
329.16
33916
349.16
359.16
369.16
379.16
38282
392.82
402.82
412.82
432.82
45282
472.82
512.82
552.82

Load
(N)

396.00
404.90
440.50
453.90
467.20
480.60
493.90
507.30
520.60
547.30
560.70
578.50
591.80
&05.20
618,50
63190
64520
658.60
685.30
712.00
725.30
743.10
749.80
796.50
823.20
849.90
876.60
934.50
961.10
987.90
1,014.60
1,041.30
1,072.40
1,099.10
1,125.80
1,152.50
1.179.20
1.205.90
1,263.70
1,317.10
1,370.50
1,481.80
1,593.00

" Wave Springs fit snug in housing.

*Reference dimension,

Work
Height
(mm)

Single-Turn Gap-Type Springs

3.8
3.18
3.18
3.8
3.18
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.9
3.96
3.9
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96
396
3.9
3.96
3.96
3.96
3.96
3.96
3.946
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96
3.96

SSB Series

Metric Bearing Preload Springs Continued

Smalley Part Number

Carbon Steel -
17-7 55

Free
Height?
(mm)

7.37
7.87
9.40
10.47
11.18
8.13
8.64
9.14
$.91
1
7.37
7.87
8.38
8.64
n
610
6.35
6.35
6.86
7.37
7.62
8.13
8.64
9.40
10.41
7.1
7.62
8.64
9.40
7.62
813
8.64
9.14
9.65
838
8.89
7.62
8.13
8.89
8.13
8.89
8.89
8.89

Number
of Waves

SO ND D D W0 DD D DD D DD D00 N NN N0 OO0~ OO~ O~

Number
of Turns

R A Rt T e Gy S S o o S L o TR i O I S e ey i o O o e T S i S S e e T

Thickness

1.07
1.07
1.07
1.07
1.07
1.07
1.07

Wave Springs

5.92
5.92

5.92
5.92
5.92
9.53
.53
9.53
9.53
.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
9.53
7.53
9.53
2.53
2.53
9.53
9.53
9.53
9.53
9.53
253
9.53
9.53
9.53
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70
12.70

Spring
Rate?
(N/mm

239
198
180
271
249
229
21
196
251
233
317
295
256
318
280
303
327

)

I Theoretical dimension.

ler Online
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Wave Springs

Smalley Part Number

Carbon Steel

SSB-0035
S5B-0039
S5B-0043
SSB-0047
SSB-0051
SSB-0063
§5B-0075
SSB-0087
S5B-0095
SSB-0102
55B-0110
SSB-0118
SSB-0126
5SB-0138
SSB-0146
$5B-0158
SSB-0165
SSB-0185
55B-0205
55B-0217
S5B-0244
SSB-0268
SSB-0276
S5B-0284
55B-0295
SSB-0315
S5B-0335
S5B-0354
S5B-0374

-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
517
-517
=517
517
-517

Bearing O.D.!

(mm)

9.00
10.00
11.00
12.00
13.00
16.00
19.00
22.00
24,00
26.00
28.00
30.00
32,00
35.00
37.00
40.00
42.00
47.00
52.00
55.00
62.00
468.00
70.00
72.00
75.00
£0.00
85.00
20.00
95.00

SSB Series

Cross Reference Guide for Bearing Preload

603, 684
623
694, 685
604
633,624,695,686
625, 434, 688
607,626,635,698
608, 627, 636
609, 628
637, 629
638
639

Single-Turn Overlap-Type Springs

69200 -
6901 -
= 6000
6902 6001
469203 -
= 6002
- 6003
6204 -
6905 6004
6906 6005
6907 6006
69208 6007
469209 6008
4910 -
= 6009
&911 6010
6912 -
6913 6011
= 6012

"'Wave Spring fits snug in housing.

21

Bearing Part Numbers

Ex{l}egr:telr m

Order Online



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Smalley Part Number

Carbon Steel

SSB-0394
SSB-0413
SSB-0433
SSB-0453
SSB-0472
SSB-0492
SSB-0512
SSB-0532
SS5B-0551
SSB-0571
SSB-0591
SSB-0630
S5B-0450
SSB-0669
SSB-0689
$5B-0709
SSB-0728
$5B-0748
SSB-0787
SSB-0807
SSB-0827
SSB-0847
SSB-0866
S5B-0886
S5B-0906
SSB-0925
SSB-0945
SSB-0984
SSB-1024
SSB-1043
SSB-1063
SSB-1102
SSB-1142
SSB-1181
55B-1221
SSB-1260
SSB-1339
$SB-1378
SSB-1417
SSB-1457
SSB-1496
SSB-1535
SSB-1575
SSB-1614
SSB-1654
55B-1693
§5B-1732
SSB-1811
SSB-1890
SSB-1969
SSB-2126
SS5B-2284

Add Suffix

17-785

-517
=517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
517
-517
-517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
=517
-517
-517
=517
-517
517
-517

Bearing O.D.
(mm)

100.00
105.00
110.00
115.00
120.00
125.00
130.00
135.00
140.00
145.00
150.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
200.00
205.00
210.00
21500
220.00
225.00
230.00
235.00
240.00
250.00
260.00
265.00
270.00
280.00
290.00
300.00
310.00
320.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00
420.00
430.00
440,00
460.00
480.00
500.00
540.00
580.00

SSB Series

Cross Reference Guide for Bearing Preload Continued

Bearing Part Numbers

Wave Springs

Extremely
mn

Single-Turn Gap-Type Springs

- 6914
- 6915
- 6?16

- 6917
- 6218
- 6919

- 6920
- 6921
- 6922

- 6924

- 6926

- 6928

- 6930
- 6932

- 6934

= 6936
- 6938

- 4940

"Wave Spring fits snug in housing.

6013
6014
6015

6016
6017

6018
6019
6020
6021

6022

6024

6026

6028

6030
6032

6034

6036
6038

6040

6044

6048

6052

6056

6060
6064

16013

16014
16015

16016
16017

16018
16019
16020
16021

160227

16024

16026

16028

16030

16032

16034

16036
16038

16040
16044

16048

16052

16056

6309
6310
6311
6312
6313

6314
6315

6316
6317
6318
6319
6320

6321
6322
6324
6326
6328

6330
6332

63_34
6336
6338
63_410

6342
6344

6348
6352
6356

22
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Wave Springs

Carban Steel

NSSR-0050-L2
NSSR-0050-L3
NSSR-0062-L2
NSSR-0062-13
NSSR-0075-L2
NSSR-0075-L3
NSSR-0087-L2
NSSR-0087-L3
NSSR-0100-L2
NSSR-0100-L3
NSSR-0112-L2
NSSR-0112-L3
NSSR-0125-L2
NSSR-0125-L3
NSSR-0137-L2
NSSR-0137-L3
NSSR-0150-L2
NSSR-0150-L3
NSSR-0162-L2
NSSR-0162-L3
NSSR-0175-L2
NSSR-0175-L3
NSSR-0187-L2
NSSR-0187-L3
NSSR-0200-L2
NS5R-0200-L3
NSSR-0212-L2
NSS5R-0212-L3
NSSR-0225-L2
NSSR-0225-L3
NSSR-0237-L2
NSSR-0237-L3
NSSR-0250-L2
NSSR-0250-L3
NSSR-0262-12
NSSR-0262-L3
NSSR-0275-L2
NSSR-0275-L3
NSSR-0287-L2
NSSR-0287-L3
NSSR-0300-L2
NSSR-0300-L3
NSSR-0312-L2
NSSR-0312-L3
NSSR-0325-L2
NSSR-0325-L3
NSSR-0337-L2
NSSR-0337-L3
NSSR-0350-L2
NSSR-0350-L3
NSSR-0362-L2
NSSR-0362-L3
NSSR-0375-L2
NSSR-0375-L3
NSSR-0387-L2
NSSR-0387-L3
NSSR-0400-L2
NSSR-0400-L3

L

Smalley Part Number

Add Suffix for

=517
-517
517
-517
-517
=517
=517
-517
=517
-517
-517
-$17
-517
=517
-517
-517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
-§17
-517
=517
-517
-517
-517
-817
-517
-517
=517
-517
-517
517
-517
-517
=517
-517
-517
517
-517
-517
517
-517
517
-517
-517
517
-517

| Diameter

Operates
in Bore

{in]

0.355
0.625 0.445
0.625 0.445
0.750 0.523
0.750 0.523
0.875 0.625
0.875 0.625
1.000 0.741
1.000 0.741
1.125 0.807
1.125 0.807
1.250 0.921
1.250 0.921
1.375 1.033
1.375 1.033
1.500 1.136
1.500 1.136
1.625 1.249
1.625 1.249
1.750 1.3%0
1.750 1.3%0
1.875 1.507
1.875 1.507
2.000 1.626
2.000 1.626
2.125 1.743
2125 1.743
2.250 1.863
2.250 1.863
2375 1.964
2.375 1.964
2.500 2.044
2.500 2.044
2.625 2159
2.625 2:159
2.750 2.281
2.750 2.281
2.875 2.402
2.875 2.402
3.000 2519
3.000 2519
3125 2,630
3.125 2.630
3.250 2.672
3.250 2.672
3375 2.1
3375 2791
3.500 2.908
3.500 2.908
3.625 3.026
3.625 3.026
3.750 3.141
3.750 3141
3.875 3.255
3.875 3.255
4.000 3.423
4.000 3.423

NSSR Series

Nested Spirawave® Springs

Clears
Shaft

Diameter

(in)

MULTI-WAVE
(SEETABLE}

126
132

138
96
144
100
150
104
156
108
162
12
168
116
174
120
180.0
124.0
186.0
128.0
1920
132.0
198.0

4 WIRE
THICKHESS

\
s =

DIAMETER

| CFERATES IN BORE
! DIAMETER

Preduct Dimensions: All dimensions in inches unless atherwise specified.

Number
of Waves

| ; i3
0.066 1.0 0.087 3
0.05% 1.0 0.093 3
0.068 1.0 0.110 3
0.072 1.0 (.15 3
0.082 1.0 0128 3
0.074 1.0 0,133 3
0.086 1.0 0.140 3
0.074 1.0 0.190 3
0.086 1.0 0.202 3
0.092 1.0 0.164 3
0.106 1.0 0.178 3
0.094 1.0 0.165 3
0.110 1.0 0.181 3
0.094 1.0 0.203 3
0.110 1.0 0.219 3
0.094 1.0 0.197 3
0.114 1.0 0.215 3
0.096 1.0 0.240 3
0.114 1.0 0.258 3
0.096 1.0 0.159 4
0.114 1.0 0.177 4
0.096 1.0 0.181 4
0.114 1.0 0.199 4
0.117 1.0 0.162 4
0.141 1.0 0.186 4
0.117 1.0 0.176 4
0.141 1.0 0.200 o
0.117 1.0 0.193 4
0141 1.0 0.217 4
0.117 1.0 0.204 4
0.141 1.0 0.228 4
0.117 1.0 0.210 4
0.141 1.0 0.234 4
0.117 1.0 0.231 4
0.141 1.0 0.255 4
0139 1.0 0.205 4
0.169 1.0 0.235 4
0.139 1.0 0.220 4
0.169 1.0 0.250 4
0.139 1.0 0.236 4
0.169 1.0 0.266 4
0.139 1.0 0.254 4
0.169 1.0 0.284 4
0.139 1.0 0.241 4
0.169 1.0 0.271 4
0.139 1.0 0.259 4
0.169 1.0 0.289 4
0.139 1.0 0.280 4
0.169 1.0 0.310 4
0.139 1.0 0.303 4
D.169 1.0 0.233 4
0.139 1.0 0.329 4
0.169 1.0 0.359 i
0,139 1.0 0.357 4
0.169 1.0 0.387 4
0.139 50 0.214 5
0.169 5.0 0.246 5

" Reference dimension,
?Thearetical dimension.
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FREE
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S
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OAD AT
WORK

HEIGHT

Number
of Turns
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Wire

Thickness

(in)

Spring
Rate®
(Ib/in)

1,024
571
714
651
955
542
889
310
466
556
833
620
930
440
661
515

389

583

952
1,429

753
1,129
1,511
2,267
1,220
1,831
1,000
1,500

920
1,379

903
1,355

772
1,158
1,394
2,091
1,185
1,778
1,031
1,546

904
1,357
1,059
1,588

1,400
873
1,234
732
1,098
453
979
587
881
1,714
2,571
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NSSB Series

Metric Nested Spirawave® Springs

RADIAL
WALL -

Smalley Part Number Operates | Clears

Carbon Steel

i 7

in Bare Shaft
Add Suffixfo Diameter | Diameter

(mm) (mm)

MULTI-WAVE

{SEE TASLE

)

Work
Height
{mm)

WIRE
THICKMESS

cR 4
CLEARS SHAFT
™ DIAMETER

OPERATES IN BORE
DIAMETER

FREE
HEIGHT

L

LOAD AT
WORK
HEIGHT

Wave Springs

=3

Product Dimensions: All dimensions in millimeters unless otherwise specified.

Free
Height!
[mm)

Number

of Waves

Number
of Turns

Wire
Thickness

NSSB-0063-L2 4 : 3 2
NSSB-0063-L3 -517 16.00 11.46 133.5 2.08 4.5 3,15 3 3 0.28 1.52 125
NSSB-0075-L2 -517 12.00 13.36 106.8 1.83 4.5 2.77 3 2 0.28 1.98 114
NSSB-0075-L3 -517 19.00 13.36 160.2 2.08 4.5 3.18 3 3 0.28 1.98 146
NSSB-0087-L2 517 22.00 15.75 124.6 1.88 4.5 3.14 3 2 0.30 239 99
MNSSB-0087-L3 -517 22.00 15.75 186.9 2.18 4.5 3.56 3 D 0.30 2.39 136
NSSB-0095-L2 -517 24.00 17.02 133.5 1.88 4.5 3.56 3 2 0.30 2.39 B0
NSSB-0095-L3 =517 24.00 17.02 200.3 2.18 4.5 3.86 3 3 0.30 2.39 119
NSSB-0102-L2 517 26.00 18.14 142.4 2.34 4.5 3.37 3 2 036 3.18 138
NSSB-0102-L3 =517 26.00 18.14 213.6 2.69 4.5 373 3 3 0.36 3.18 205
NSSB-0110-L2 517 28.00 20.07 151.3 2.34 4.5 3.68 3 2 036 3.18 113
NSSB-0110-L3 -§17 28.00 20.07 227.0 2.69 45 4.04 3 3 0.36 3.18 168
NSSB-0118-L2 -517 30.00 21.87 169.1 2.34 4.5 4.24 3 2 036 3.18 B9
NSSB-0118-L3 517 30.00 21.87 253.7 2.69 4.5 4,78 3 3] 0.36 3.18 121
NSSB-0126-L2 517 32.00 23.67 178.0 2.39 4.5 4.07 3 2 0.41 3.38 106
NSSB-0126-L3 517 32.00 23.67 267.0 2.79 45 4,48 & 3 0.41 3.38 158
NSSB-0138-L2 517 35.00 2642 195.8 2.39 4.5 4.94 3 2 0.41 3.38 77
NSSB-0138-L3 517 35.00 2642 2937 2.79 4.5 535 3 3 0.41 3.38 115
NSSB-0146-L2 517 37.00 28.65 204.7 2.44 4.5 472 3 2 0.46 3.38 %0
NSSB-0146-L3 517 37.00 28.65 307.1 2.90 4.5 .18 3 3 0.46 3.38 135
N55B-0158-L2 517 40.00 31.01 222.5 244 45 5.70 3 2 0.46 3.38 68
NSSB-0158-1L3 517 40.00 31.01 333.8 290 4.5 615 3 3 0.46 3.38 103
NSSB-0165-L2 517 42.00 3350 2314 2.44 4.5 3.7 4 2 0.46 3.38 182
MNS5B-0165-L3 -517 42.00 33:50 347.1 290 4.5 417 4 3 0.46 3.38 273
NSSB-0185-L2 517 47.00 38.18 258.1 2.44 4.5 4.52 4 2 046 3.38 124
NSSB-0185-L3 =517 47.00 38.18 387.2 290 4.5 4.98 4 | 0.46 3.38 186
NSSB-0205-L2 517 52.00 42.37 284.8 2.97 4.5 4,15 4 2 0.61 374 241
NSSB-0205-L3 517 52.00 42.37 427.2 3.58 4.5 4.76 4 3 0.61 3.76 362
NSSB-0217-L2 -517 55.00 4531 302.6 297 45 4.48 4 2 0.61 3.76 200
NSSB-0217-L3 817 55.00 4531 453.9 3.58 4.5 5.09 4 3 0.61 3.76 301
NSSB-0244-L2 -517 62.00 50.65 338.2 2.57 4.5 493 4 2z 0.61 452 173
NSSB-0244-L3 -$17 62.00 50.65 507.3 3.58 4.5 5.54 4 3 0.61 452 259
NSSB-0268-L2 -517 68.00 56.16 373.8 353 4.5 4.94 4 2 0.76 478 245
NS5B-0268-L3 517 68.00 56.16 560.7 4.29 4.5 5.70 4 3 0.76 4.78 398
NSSB-0276-L2 -517 70.00 58.14 3827 3.53 4.5 5.12 4 2 0.76 4,78 241
MNSSB-0276-L3 517 70.00 58.14 5741 4.29 45 5.88 4 3 0.76 4.78 361
MNS55B-0284-L2 -517 72.00 60.07 391.6 3.23 4.5 532 4 2 0.76 4,78 219
NSSB-0284-L3 -517 72.00 60.07 587.4 4.29 4.5 6.08 4 3 0.76 478 328
NS5B-0295-L2 =517 75.00 62.97 409.4 353 4.5 5.68 4 2 0.76 4.78 190
NSSB-0295-L3 517 75.00 62.97 6141 4.29 4.5 6.44 4 3 0.74 4.78 286
NSSB-0315-L2 517 80.00 67.49 4361 353 4.5 6.37 4 2 0.74 4.78 154
NSSB-0315-L3 -517 80.00 47.49 654.2 4.29 45 7.13 4 3 0.76 4,78 230
NSSB-0335-L2 -517 85.00 70.26 462.8 3.53 4.5 6.29 4 2 0.76 5.92 168
NSSB-0335-L3 517 85.00 70.26 694.2 4.29 4.5 7.05 4 3 0.74 5.92 252
NSSB-0354-L2 517 90.00 74.98 498.4 353 4.5 7.13 4 2 0.76 5.92 138
NSSB-0354-L3 -517 90.00 74.98 747.6 4.29 4.5 7.89 4 3 0.76 5.92 208
NSSB-0374-L2 517 95.00 79.65 52541 3.53 4.5 8.08 4 2 0.76 5.92 115
NSSB-0374-L3 -517 95.00 79.65 787.7 4.29 4.5 8.84 4 3 0.76 5.92 173
NSSB-0394-L2 517 100.00 85.42 551.8 2.53 23.0 5.27 5 2 0.76 5.92 317
NSSB-0394-L3 517 100.00 8542 827.7 4.29 23.0 5.03 5 3 0.76 592 476

"Reference dimension.

?Theoretical dimension.
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Wave Springs

C-Plain Ends

e

CS-Shim Ends

Smalley Part Number’

Add Suffix
Carbon Steel _

C018-L1-517

Operates
in Bore
Diameter

(in)

C/CS Series
Crest-To-Crest” Springs

CPERATES

IN BORE .

DIAMETER

(in)

CLEARS
— SHAFT
DIAMETER

Clears
Shaft
Diameter

RADIAL
< WALL

FREE HEIGHT

LOAD AT
WORK HEIGHT

C-Flain Ends

Product Dimensions: All dimensions in inches unless otherwise specified.

MULTIVAVE
%, {5EE TABLE|

THICKMNESS

Number
of Turns

FREE HEIGHT

MULTHWAVE

* '\\ (SEE TABLE)
[
LOAD AT * WIRE
WORK HEIGHT THICKNESS
C5-5him Ends

Thickness
(in)

Spring
Rate?
(Ibfin)

MN/A 188 125 1.0 035 075 25 3 004 015 250
N/A C018-L2-517 .188 25 1.0 046 100 25 < 004 015 185
MN/A C018-L3-517 188 125 1.0 057 125 2.5 5 004 {015 14.7
N/A C018-L4-517 .188 125 1.0 .0é8 150 2.5 6 004 015 122
N/A C018-L5-517 188 125 1.0 079 A75 25 7 004 015 10.4
N/A C018-L6-517 .188 125 1.0 090 200 25 8 .004 015 9.1
N/A C018-L7-517 .188 A 1.0 A0 226 2.5 @ 004 015 8.0
N/A C018-.8-517 .188 125 1.0 123 276 2.5 " 004 015 6.5
N/A C018-L9-517 .188 125 1.0 145 326 2:5 13 004 015 5.5
N/A C018-M1-517 188 125 22 047 089 2.5 3 005 020 52.4
N/A C018-M2-517 .188 125 22 063 119 2.5 4 005 020 39.3
N/A C018-M3-517 .188 125 232 079 149 2:5 5 005 020 314
MN/A C018-M4-517 188 125 22 095 79 25 & 005 020 262
N/A C018-M5-517 188 .125 22 11 209 2.5 7 005 020 224
MNSA C018-Mb6-517 J188 125 22 27 239 25 g 005 020 19.6
N/A C018-M7-517 .188 125 2.2 143 268 25 9 005 020 17.6
N/A C018-M8-517 188 125 2.2 174 328 2.5 " 005 020 14.3
N/A C018-M9-517 .188 125 2.2 203 388 2.5 13 005 020 1.9
MNIA €021-L1-517 219 140 1.5 040 079 2.5 3 005 020 385
N/A C021-L2-517 4B 140 1.5 053 105 2.5 4 005 020 28.8
N/A €021-1L3-517 219 140 1.5 066 131 2.5 5 005 020 231
N/A C021-L4-517 219 140 L5 080 A57 2.5 6 005 020 19.5
N/A €021-L5-517 219 140 1.5 092 183 2.9 7 005 020 165
N/A C021-L6-517 219 140 1.5 106 209 25 8 005 020 14.6
N/A C021-L7-517 219 140 i) 120 236 2.5 9 005 020 129
N/A €021-L8-517 219 140 1.5 146 .288 2:5 1 005 020 10.6
MN/A €021-L9-517 .219 140 1.5 A7 .340 2.5 13 005 020 8.9
MSA C021-M1-517 219 140 4.5 081 080 25 2 008 020 155.2
N/A Cco021-m2-517 219 140 4.5 068 107 2.5 4 008 020 115.4
MN/A C021-M3-517 219 140 4.5 085 133 25 5 .008 .020 93.8
N/A C021-M4-517 219 140 45 01 160 b 6 008 .020 76.3
N/A C021-M5-517 219 140 4.5 118 187 2.5 7 008 020 65.2
N/A C021-Mé6-517 219 140 4.5 A3 214 2.5 8 008 020 57.0
N/A C021-M7-517 219 140 45 152 .240 2.5 9 .008 .020 51.1
MNIA C021-M8-517 219 140 4.5 187 294 2.9 " 008 020 42.1
N/A C021-M9-517 213 140 4.5 217 .347 25 13 008 020 34.6

"MNot available with shim ends.
?Reference dimension.
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Smalley Part Number 2

Acdd Suffix
Carbon Steel

Opearates
in Bore
Diameter

{in})

C/CS Series

Crest-To-Crest” Springs Continued

Mumber
of Wawes

Thickness

(in)

Wawve Springs

Rate*
(Ibsin)

coz2s5-L1’ 2 < 2.5 3

cCozZ2s5-L2"' -S17 250 = Eoie ] 2 050 100 2.5 < 00s oz4a 40
Co25-L3" -517 250 150D 2 Nel.-le} A25 2.5 5 Ralat.d 024 31
coz2s5-L4’ -S17 250D = e ] 2 O7S 150 2.5 & 00s 024 27
Co25-LS’ -S17 250 150 2 085 =TIS 2.5 7 00s 0zZ2a 22
CcozZ2s5-L&’ -517 250 150 2 095 200 2.5 a8 00& 024 19
CoZ25-L7F" -S17 250 150 2 -120 225 2.5 Lo 00s 024 19
Co25-L8" =S17 250 150 2 140 2TS 2.5 11 008 0Z4 15
cCoZ2s5-Le’ -S17 250 150 2 170 S25 2.5 13 00& D24 13
COo25-M1° -S17 250 150 S 037 075 2.5 3 008 024 132
coz25-mM2" -S17 250 -150 S 048 100 2.5 <1 008 024 ?E
cCo25-M3° -S17 250 150 S5 065 125 A 5 008 024 83
cozZs5-Ma’ -S17 250 150 5 .OF75 1S5S0 2.5 & 008 024 [
cCoZS5-MS’ -S17 250 -150 S 0?0 AFS 2.5 F 008 024 59
COoOZ5-M&" -S17 250 150 5 100 200 2.5 =] 008 024 S0 [=3
cCoZS5-MT -S17 250 150 L3 -120 225 2.5 < 008 024 48 3
cozZ25-Mm8'" -S517 250 150 =7 148 275 2.5 11 008 024 29 w
cCoZ5-M9’ -S17 250 150 = T ] -325 2.5 13 008 oz4 33 =5
COo31-L1 -S17 212 200 3 070 114 2.5 32 008 032 &8 oo
Co31-L2 -S17 =212 200 a3 09s 152 2.5 4 .008 032 54 S
COo31-L3 -S17 ST2 200 3 118 T20 2.5 = 008 032 42 —
COo31-L4a -S17 2 200 3 -145 228 2.5 & .008 032 35
COo31-LS -517 s s o d 200 3 165 266 2.5 7 008 032 30
COo31-L& -S17 B2 200 3 APS -304 2.5 8 Plels =] 032 28
COoO31-LY7 -S17 12 200 3 215 342 2.5 < 008 032 24
Co31-LE8 -S17 S22 200 3 262 418 2.5 11 .008 032 1A
COo31-Le -S17 312 200 3 309 .44 5 13 .008 032 16
COo31-MA -S17 SN2 200 & 072 114 2.5 3 .010 032 143
COo31-M2 -S17 B TE 200 & 0Ps -152 2.5 4 010 032 107
COoO31-M3 -S17 312 .200 & 23 120 2.5 S 010 032 20 -
COo321-Ma -S17 312 200 & 144 228 2.5 & 010 032 ri
COo31-MS -S17 S12 200 & ATS 2686 2.5 7 010 032 ST M
COo31-MS -S17 D12 200 & AT 304 2.5 a8 010 032 S5&
COo321-M7T -S17 312 200 & 227 .342 2.5 @ 010 032 52 m
COo31-M8 -S17 312 200 & 278 418 2.5 11 010 032 43 D
cCo31-M9 -S517 S12 200 =] 336 A4 2.5 13 010 032 38 2
COo37-L1 -S17 375 250 a4 062 150 2.5 3 D08 032 45 m
COoO3T-L2 =S17 375 250 4 098 200 2.5 <4 008 032 39
COozZ7V-L3 -S17 375 250 4 108 250 2.5 o 008 032 28
CO37-La -S17 375 250 < 135 -300 2.5 & 008 0322 24
CO37-LS -S17 37S 250 “ 150 .350 2.5 2 008 0322 20
COZ7-L& -S17 375 250 a4 184 400 2.5 a8 008 032 1%
CO3T-LT -S17 375 250 = APS 450 2.5 ? 008 032 1&
COoO27-L8 -S17 375 250 <1 228 -S00 2.5 10 Holol:] 032 15
COo37-LY -S17 375 250 <4 240 .550 2.5 17 008 032 13,
cCo37-mM1 -S17 375 250 7 .081 150 2.5 3 011 032 101
CO3T-M2 =S17 A7S 250 r 1 .200 2.5 < 011 032 B8&
CoO37-MmM3 -S17 375 250 7 145 250 2.5 S 011 032 o7
COo37-M4a -S17 -ITFTS 250 7 180 .300 2.5 & 011 032 58
COoO37-MS -S17 375 250 ra 202 -.350 2.5 rd 011 032 47
COoO37-M& -517 375 250 7 240 400 2.5 8 011 032 1l
cCo3IT-MT -S17 375 250 I 262 -a50 2.5 o, 011 032 37
COoO37V-MB -S17 375 250 4 298 -500 2.5 10 011 032 35
CcCOoO3T-MF -S17 375 250 7 N P -550 2.5 11 011 032 31
Coa3-L1 -517 A3T 281 4 063 -165 2.5 3 008 040 39
coa3-L2 -517 437 281 4 093 -220 2.5 <1 008 040 37
Co4a3-L3 -S17 437 281 4 109 275 2.5 5 008 040 24
cCo4a3-La -S17 437 281 e .143 330 2.5 & 008 040 217
Co4a3-LsS -517 437 281 4 160 .385 2.5 F .oo8 040 18
Coa3-Lé& -S17 43T 281 <1 2 frd 440 2.5 8 .008 040 18
Coa3-L7T -S17 .437 281 <1 210 =] 2.5 <@ Ralal:} 040 14
Co43-L8 -S17 437 281 4 240 550 2.5 10 008 040 13
co43-Le -S17 437 -281 ad 2860 &05S 2.5 11 008 040 12
cCo4a3-M1 -S17 437 281 8 082 -165 2.5 3 011 0445 S
coa3-mMm2 -S17 437 281 a8 AAS -220 2.5 “ 011 0486 -
co43-M3 -S17 437 281 a 142 275 2.5 S 011 0486 &0
Co43-nMa -S17 437 281 a8 AT 330 2.5 & 011 Nel ¥ 53

https:/lwww.AngicGlobal.com - Sales@AngicGlobal.com
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TMNot available with shim ends.
? Reference dimension.
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A Theoretical dimensicn.
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Wave Springs

C/CS Series

OPERATES
INBORE
DIAMETER

CLEARS
SHAFT ——

DIAMETER

Crest-To-Crest” Springs

. _ MULTIWWAYVE MULTIWAVE
- FREE HEIGHT N FREEHEGHT -

S WALL

( T |SEE TABLE)

P

LEAD AT
WICRK HEIGHT

LOAD AT
WORK HEIGHT

THICKMNESS

C-Plain Ends C5-Shim Ends

Product Dimensions: All dimensians ininches unless otherwise specified.

Operates Clears Radial Sor
: in Bore Shaft Number | Number | Thickness i
Diameter D:a{r}rr?ter (Ib) of Waves | of Turns {in) (in) (Ibfin)
i = in
C043-M5 -S517 437 281 8 .198 385 2 7 011 046 43
C043-Mé6 $17 A37 281 B 231 440 25 8 011 044 38
C043-M7 517 437 281 B .255 495 25 9 01 046 33
Cc043-M8 -517 A37 281 8 290 .550 25 10 01 046 N
c043-M9 517 A37 281 B 319 .605 2.5 11 011 046 28
Co50-L1 517 .500 312 5 062 180 25 3 008 058 42
C050-L2 517 500 312 5 .0%90 .240 2.5 4 008 054 33
C050-L3 -517 500 312 5 107 .300 25 5 .008 (056 26
C050-L4 517 500 A2 5 136 360 25 6 .008 056 22
C050-L5 517 500 312 3 150 420 45 7 008 056 19
C050-L&6 517 .500 312 5 180 480 25 8 .008 056 17
C050-L7 -517 500 312 5 195 540 25 9 008 054 14
C050-L8 -517 500 312 5 220 600 2.5 10 .008 058 13
C050-L9 -517 500 312 5 240 560 2.5 11 008 058 12
C050-M1 517 500 312 10 065 180 25 3 010 058 87
C050-m2 -517 500 312 10 092 240 2.5 4 010 058 68
C050-M3 -517 500 312 10 114 300 e 5 010 058 54
C050-M4 -517 500 312 10 147 360 25 & 010 058 47
C050-M5 -517 .500 312 10 162 420 2.5 7 010 058 39
CO050-Mé& -517 500 32 10 196 480 2.5 ] 010 058 35
C050-m7 517 500 312 10 207 540 7 g 010 058 30
C050-M8 =517 .500 312 10 246 600 2.5 10 010 058 28
C050-M9 -517 .500 312 10 264 660 2.5 1 010 058 25
CO050-H1 -§17 500 312 15 075 180 25 3 012 060 143
C050-H2 -517 500 312 15 10 240 2.5 4 M2 060 115
CO050-H3 -517 500 312 15 136 .300 25 5 .z 060 91
C050-H4 -517 .500 312 15 67 3460 25 & 012 040 78
C050-H5 517 .500 312 15 182 420 2.5 7 012 040 43
CO50-Hé6 -517 .500 312 15 216 480 2:5 8 .012 060 57
C050-H7 -517 .500 312 15 240 540 25 9 012 060 50
C050-H8 517 .500 312 15 280 .600 25 10 012 060 47
C050-H? 517 .500 312 15 12 b60 2.5 11 012 060 43
C056-11 517 562 375 5 080 195 2.5 3 009 .058 43
C056-L2 -517 562 375 5 125 260 25 4 009 058 g7
C056-L3 -517 562 375 3 135 325 2.5 2 009 058 26
C056-L4 517 562 375 5 ABD 390 2.5 ) 009 .058 24
C056-L5 -517 562 375 5 %0 455 745 7 009 .058 19
C056-L6 -517 262 375 3 230 .520 2.5 B 009 058 17
C056-L7 -517 562 375 5 260 585 2.5 9 009 .058 15
C056-L8 -817 5462 375 5 285 650 2.5 10 009 .058 14
C056-L9 -517 562 375 5 315 715 2.5 11 009 .058 13
C0546-M1 -517 5462 375 1" 086 195 25 3 ]2 .0&0 101
C0556-M2 -517 562 375 " 23 260 25 4 .02 060 80
C056-M3 517 562 375 1" 145 325 2.5 5 .m2 .0s0 &1
C056-M4 517 562 375 " 187 390 25 & 012 060 54
C056-M5 517 562 375 1 209 A55 25 7 012 060 45
C056-Mé 517 562 375 1 253 520 25 8 Mz 060 41
C056-M7 517 562 375 " 273 .585 25 9 012 0&0 35
C056-M8 517 562 375 ih 318 650 2.5 10 012 060 33
C056-M9 517 562 375 11 343 715 25 11 012 060 30
C056-H1 517 562 375 18 .093 195 20 3 015 060 176

TNot available with shim ends.
?Reference dimension.

ST ANGIC,
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Wave Springs

C/CS Series

Crest-To-Crest” Springs

C5-5him Ends

OPERATES
N BORE
DIAMETER

CLEARS

SHAFT
DIAMETER

Operates
in Bore
Diameter | Diameter

(in) (in)

MULTI-WAVE

FREE HEIGHT "\ (SEE TABLE)

S
f
- A
i

LOwaD AT
WORK HEIGHT

N
M, wike

THICKNESS

C-Plain Ends

FREE HEIGHT

__ MULTIWAVE
~ [SEE TABLE)

‘ TURNS
I -
i
]
LOAD AT o WIRE
WORK HEIGH THICKMNESS
CS-Shim Ends

Product Dimensions: All dimensions in inches unless otherwise specifisd.

Free
Height*
{in)

Number
of Turns

Number
of Waves

Thickness

(in)

Spring
Rate*
{Ibfin)

C087-H1 3 015 094 298
C087-H2 -517 875 600 25 214 232 a5 4 015 094 210
C087-H3 517 875 600 25 278 417 3.5 5 015 094 180
C087-H4 -517 875 600 25 327 .500 35 b {15 094 145
C087-H5 -517 875 600 25 395 .583 3.5 ¥ .015 .094 133
C087-Hé -517 875 600 25 510 750 3.5 9 015 094 104
C087-H7 -517 875 600 25 670 1.000 3i5 12 015 .094 76
C100-L1 =517 1.000 730 12 084 .250 35 3 010 .086 72
€100-L2 -517 1.000 730 12 108 .333 25 4 010 086 53
C100-L3 -517 1.000 730 12 145 A7 35 5 010 086 44
C100-L4 =517 1.000 730 12 165 500 35 6 010 .086 36
C100-L5 -517 1.000 730 12 20 583 3.5 7 010 Da6 31
C100-L6 -517 1.000 730 12 258 .750 35 Q 010 086 24
C100-L7 =517 1.000 730 12 342 1.000 35 12 010 086 18
c100-L8 -517 1.000 730 12 445 1.250 3.5 15 010 086 15
C100-L9 -517 1.000 730 12 519 1.500 3.5 18 010 086 12
C100-L10 -517 1.000 730 12 633 1.750 HE 21 010 086 11
€100-L11 -517 1.000 730 12 710 2.000 3.5 24 010 086 9
C100-M1 -§17 1.000 730 18 .087 250 355 3 012 094 110
C100-m2 -517 1.000 730 18 g i 333 35 4 .012 .094 a2
C100-M3 -517 1.000 730 18 148 A7 35 5 .012 .094 67
C100-M4 -517 1,000 730 18 75 500 35 6 012 094 55
C100-M5 -517 1.000 730 18 212 .583 8:5 7 012 094 49
C100-Mé -517 1.000 730 18 276 750 3.5 9 012 094 38
C100-M7 -517 1.000 730 18 .360 1.000 3.5 12 012 094 28
C100-Mm8 -517 1.000 730 18 452 1.250 35 15 012 094 23
C100-M9 =517 1.000 730 18 .549 1.500 3l 18 012 094 19
C100-M10 -517 1.000 730 18 650 1.750 3.5 21 012 094 16
C100-M11 -517 1.000 .730 18 720 2.000 3.5 24 012 094 14
C100-H1 -517 1.000 730 25 AN 250 3.5 3 015 094 210
C100-H2 -517 1.000 730 25 174 333 3.5 4 015 .094 157
C100-H3 -517 1.000 730 25 .227 A17 3.5 5 015 094 132
C100-H4 =517 1.000 730 25 266 500 3.5 6 .015 .094 107
C100-HS -517 1.000 730 25 319 583 3.5 7 .015 094 25
C100-Hé -517 1.000 730 25 406 750 3.5 ? 015 094 73
C100-H7 =517 1.000 730 25 541 1.000 3.5 12 .015 094 54
C100-H8 517 1.000 730 25 .688 1.250 3.5 15 .015 094 45
C100-H9 517 1.000 730 25 813 1.500 3.5 18 015 094 36
C100-H10 517 1.000 730 25 957 1.750 35 21 015 094 32
C100-H11 -517 1.000 730 25 1.083 2.000 3.5 24 015 094 27
c112-11 -517 1.125 -850 12 46 .300 3.5 3 012 094 78
c112-L2 -517 1.125 850 12 186 400 35 4 012 094 54
C112-L3 -517 1.125 .850 12 250 .500 3.5 5 012 094 48
Cc112-L4 -517 1.125 850 12 295 600 35 6 012 094 39
C112-L5 -517 1.125 .850 12 344 700 35 7 012 094 34
C112-L6 -517 1.125 .850 12 392 .800 3.5 8 012 094 29
C112-L7 -517 1.125 .850 12 .488 1.000 3i5 10 012 094 23
C112-L8 -$17 1.125 850 12 .659 1.300 35 13 012 094 19
C112-L9 -517 1.125 850 12 .807 1.600 315, 16 012 .094 15
C112-L.10 -517 1.125 850 12 983 2.000 35 20 012 094 12
c112-m -517 1.125 850 20 160 .300 35 3 015 .094 143

"Not available with shim ends.
‘Reference dimension.

29

ST aNcic

*Use "C" prefix for plain ends. Use “CS” prefix for squared-shim ends,
* Theoretical dimension,
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Smalley Part Number *

C/CS Series

Crest-To-Crest” Springs Continued

Wave Springs

" Not available with shim ends.
?Reference dimension.

smalley.con [AnGIC!

Operates | Clears
z in Bore Shaft Thickness
Carthon'Steal Diameter | Diameter (in)
Ch R S (in)
C112-M2 1.125 .850 202 400 015 074
C112-M3 1.125 850 270 .500 .015 094
c112-m4 1.125 B50 318 600 015 094
C112-M5 1.125 850 38 700 .015 094
C112-Mé 1.125 850 427 800 015 094
c112-m7 1.125 .850 536 1.000 015 094
Cc112-mM8 1.125 B850 708 1.300 015 094
c112-m9 1.125 850 861 1.600 .015 094
C112-Mm10 1.125 850 1.088 2.000 .015 094
C112-H1 1.125 850 178 .300 .018 094
C112-H2 1.125 850 229 400 018 054
C112-H3 15025 .850 303 500 .018 094
C112-H4 1.125 850 .350 600 .018 094
C112-H5 1.125 850 421 700 .018 .094
C112-Hé 1.125 B850 A70 .800 018 094
C112-H7 15125 850 %3 1.000 .018 .094
C112-H8 1.125 850 787 1.300 .08 094
C112-H9 1.125 .850 956 1.600 018 094
C112-H10 1.125 .B50 1.202 2.000 018 094
c125-11 1.250 1.000 .084 .300 012 094
C125-L2 1.250 1.000 13 400 012 094
C125-L3 1.250 1.000 149 .500 012 094
C125-L4 1.250 1.000 72 600 012 094
C125-L5 1.250 1.000 207 700 012 094
C125-Lé6 1.250 1.000 227 800 .012 094
C125-L7 1.250 1.000 301 1.000 012 094
c125-L8 1.250 1.000 365 1.300 .mz2 094
C125-L9 1.250 1.000 A&7 1.600 02 094
C125-L10 1.250 1.000 591 2.000 02 094
C125-M1 1.250 1.000 124 .300 015 094
C125-m2 1.250 1.000 165 400 05 .094
C125-m3 1.250 1.000 215 .500 .015 .094
C125-m4 1.250 1.000 253 600 015 094
C125-M5 1.250 1.000 303 700 .015 .094
C125-mé 1.250 1.000 3N 800 015 094
c125-m7 1.250 1.000 427 1.000 015 094
C125-M8 1.250 1.000 577 1.300 015 094
C125-m9 1.250 1.000 692 1.600 015 094
C125-M10 1.250 1.000 866 2.000 015 094
C125-H1 1.250 1.000 158 300 019 .094
C125-H2 1.250 1.000 210 400 019 094
C125-H3 1.250 1.000 272 500 019 094
C125-H4 1.250 1.000 320 600 019 094
C125-H5 1.250 1.000 384 700 019 .094
C125-Hé 1.250 1.000 433 .BOO 019 094
C125-H7 1.250 1.000 538 1.000 019 094
C125-H8 1.250 1.000 717 1.300 019 .094
C125-H9 1.250 1.000 878 1.600 019 094
C125-H10 1.250 1.000 103 2.000 019 094
C137-11 1.375 1.030 .075 .300 012 122
C137-L.2 1.375 1.030 059 400 012 122
C137-L3 1.375 1.030 129 .500 02 122
C137-L4 1.375 1.030 155 600 012 122
C137-L5 1.375 1.030 A79 700 012 122
C137-Lé 1.375 1.030 206 .B00 2 122
C137-L7 1.375 1.030 256 1.000 .012 122
C137-L8 1.375 1.030 er ] 1.300 .012 122
C137-L9 1.375 1.030 424 1.600 .012 A22
€137-L10 1.375 1.030 .530 2.000 .012 122
C137-M1 1.375 1.030 142 .300 016 ]
C137-M2 1.375 1.030 186 400 4 016 A33
C137-M3 1.375 1.030 240 .500 5 016 133
C137-M4 1.375 1.030 281 600 4] 016 133
C137-M5 1.375 1.030 340 700 7 016 133
C137-Mé6 1.375 1.030 384 800 8 016 133
C137-m7 1.375 1.030 486 1.000 10 016 133

"Use "C" prefix for plain ends. Use "C5" prefix for squared-shim ends.

*Thearetical dimension.
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Wave Springs

C-Plain Ends

C/CS Series

Crest-To-Crest” Springs

Smalley Part Number? Operates

Carbon Steel

in Bore
Diameter

(in)

OPERATES
N BORE
CIAMETER

Clears

Shaft

Diameter

{in)

CLEARS

HAFT
DIAMETER

MULTI-WAVE
FREE HEIGHT ‘\‘\‘[SLEIE TABLE)
s
T .} = TURNS
. “@éﬁwﬁ;ﬁ‘{q
=5
N =
i + 4
LOAD AT 7™, wiRE
WORK HEIGHT THICKNESS
C-Plain Ends

FREE HEIGHT MULTLWAVE

Y (SEE TABLE)
_L -a— TURNS
= -
) =
0 -
T
LOAD AT N WIRE

WORK HEIGHT THICKMNESS

C5-Shim Ends

Product Dimensions: All dimensions in inches unless otherwise specified.

Number

of Waves | of Turns

Number

Spring
Rate*
(Ibfin)

Thickness
(in)

C137-m8 1.375 1.030 25 632 1.300 3.5 13 016 133 37
€137-M9 -517 1.375 1.030 25 768 1.600 35 16 016 133 N
C137-M10 -517 1.375 1.030 25 982 2.000 35 20 016 133 25
C137-H1 -517 1.375 1.030 35 149 .300 35 3 018 133 232
C137-H2 -517 1.375 1.030 35 189 400 35 4 018 133 166
C137-H3 -517 1.375 1.030 35 247 .500 35 5 018 133 138
C137-H4 -517 1.375 1.030 35 287 600 35 6 018 133 12
C137-H5 -517 1.375 1.030 35 343 700 35 7 018 133 98
C137-Hé6 -$17 1.375 1.030 35 390 800 35 g 018 133 85
C137-H7 -517 1.375 1.030 35 490 1.000 20 10 .018 133 69
C137-H8 -517 1.375 1.030 35 H46 1.300 3.5 13 018 133 54
C137-H9 -517 1.375 1.030 35 793 1.600 35 16 018 133 43
C137-H10 517 1.375 1.030 35 1.000 2.000 =D 20 .018 33 35
C150-L1 -517 1.500 1.140 20 129 .300 3.5 3 016 133 17
C150-L2 -517 1.500 1.140 20 164 400 35 4 016 133 85
C150-L3 =517 1.500 1.140 20 213 .500 35 5 016 133 70
C150-L4 -517 1.500 1.140 20 247 600 35 6 016 133 57
€150-L5 -517 1.500 1.140 20 30 700 35 7 016 133 50
C150-L6 -517 1.500 1.140 20 337 800 35 8 016 133 43
C150-L7 -517 1.500 1.140 20 430 1.000 35 10 016 133 35
C150-L8 -$17 1.500 1.140 20 565 1.300 35 13 016 133 27
C150-L9 -517 1.500 1.140 20 £94 1.600 35 16 016 411752} 22
€150-L10 -517 1.500 1.140 20 866 2.000 3.5 20 016 133 18
€150-M1 -517 1.500 1.140 35 JA22 .300 35 3 018 133 197
C150-m2 -517 1.500 1.140 35 158 400 35 4 018 133 145
C150-M3 -517 1.500 1.140 35 206 .500 35 5 018 133 19
€150-M4 -517 1.500 1.140 35 241 600 3.5 S 018 3D 97
C150-M5 -517 1.500 1.140 35 291 .700 35 7 018 133 86
C150-Mé6 -517 1.500 1.140 35 324 800 35 8 018 133 74
C150-M7 -$17 1.500 1.140 35 409 1.000 3.5 10 018 133 59
C150-mM8 -§17 1.500 1.140 35 540 1.300 ik 13 018 133 46
C150-M9 -517 1.500 1.140 35 657 1.600 3.5 16 018 133 37
C150-M10 -§17 1.500 1.140 35 .835 2.000 3.5 20 018 133 30
C150-H1 -517 1.500 1.140 60 166 .300 45 3 018 133 448
C150-H2 -517 1.500 1.140 60 216 400 45 B 018 133 326
C150-H3 -517 1.500 1.140 60 .278 .500 4.5 5 018 133 270
C150-H4 -517 1.500 1.140 60 329 600 4.5 6 018 133 221
C150-HS =517 1.500 1.140 60 390 700 45 i, 018 133 194
C150-Hé -517 1.500 1.140 60 443 800 45 8 018 133 168
C150-H7 -517 1.500 1.140 60 555 1.000 4.5 10 018 133 135
C150-H8 -517 1.500 1.140 60 726 1.300 45 13 018 433 105
C150-H? -517 1.500 1.140 60 890 1.600 45 16 018 133 85
C150-H10 -517 1.500 1.140 60 1.119 2.000 45 20 018 133 68
C175-11 -§17 1.750 1.340 25 155 375 3:5 3 018 143 114
C175-L.2 -517 1.750 1.340 25 200 500 35 B 018 143 83
C175-L3 -817 1.750 1.340 25 .265 625 35 5 018 143 69
C175-L4 -§17 1.750 1.340 25 310 750 35 6 018 143 57
C175-L5 -517 1.750 1.340 25 367 870 35 7 018 143 50
C175-L6 -517 1.750 1.340 25 415 1.000 35 8 018 143 43
C175-L7 -517 1.750 1.340 25 523 1.250 35 10 018 143 34
C175-L.8 -517 1.750 1.340 25 638 1.500 35 12 018 143 29

"Not available with shim ends.
?Reference dimension.

31

'Use “C" prefix for plain ends. Use "CS" prefix for squared-shim ends.
* Theoretical dimensian.
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Wave Springs

CM-Plain Ends

Smalley Part N

Carbon Steel

er!

CMO05-L1-517¢

CM5-5him Ends*

Operates
in Bore
Diameter
(mm)

CM/CMS Series

Metric Crest-To-Crest” Springs

Clears
Shaft
Diameter
{mm)

RADIAL

WALL

- MULTLWAVE
FREE HEIGHT % (SEE TABLE)
B o) )= TURNS
.'_'— —
-] }-1
LOAD AT . ik
WORK HEIGHT THICKNESS
CM-Flain Ends

FREE HEIGHT

LOAD AT

WORK HEIGHT

MULTI-WAVE
\, ISEETABLE)

~ WIRE

CMS.Shim Enefs*

THICKNESS

Product Dimensions: All dimensions in millimeters unless otherwise specified,

Number
of Turns

Number
of Waves

Thickness

5 3i5 5 1.4 1.84 25 3 A3 Aé 714

MA CMO05-L2-517* ] a5 G 1.52 245 28 4 A3 46 5.38

MNA CMO05-L3-517¢ 5 3.5 5 1.91 3.06 2.5 5 13 46 4.35

NA CM05-L4-517¢ 5 35 5 2.26 3.68 25 6 A3 46 352

NA CMO05-L5-817° 5 35 5 2.67 4.29 25 7 A3 A6 3.09

NA CMO05-L6-517° 5 35 5 3.02 4.90 25 8 19 A6 2.66

NA CMO05-L7-517° 5 35 5 3.43 5.52 2.5 9 13 A6 2.39

NA CMO05-1L8-517° 5 2i5 5 4.14 6.74 2.5 1 A3 Aé 192

NA CMO05-L9-517° 5 35 5 4.90 7.97 2.5 13 13 A6 1.63

NA CMO05-M1-517* 5 35 10 1.14 1.89 2.5 3 A5 46 13.33

NA CMO05-M2-517¢ 5 3.5 10 1.52 2.52 ) 4 18 A 10.00

NA CMO05-M3-517¢ 5 3.5 10 1.91 3.15 25 5 .15 46 8.06

NA CMO05-M4-517° 5 3.5 10 2.26 3.78 25 6 15 A6 6.58

NA CMO05-M5-517¢ 5 35 10 267 4.41 25 7 A5 46 5.75

NA CMO05-Mé6-517° 5 35 10 3.02 5.04 25 8 18 A6 4.95

NA CM05-mM7-517* S 3.5 10 3.43 5.67 25 9 A5 A6 4.46

NA CM05-M8-517° 5 25 10 414 6.93 25 1 5 A6 358

NA CM05-M9-517° 5 315 10 4.90 8.19 215 13 ds 46 3.04

NA CM06-L1-517¢ 6 4 6 61 1.52 25 3 .13 .51 6.59

NA CM06-1L2-517¢ 6 - 6 81 2.03 25 4 £l3 .51 4.92

NA CMO06-L3-517¢ 6 4 6 1.02 2.54 25 a 13 51 3:95

NA CMO06-L4-517¢ 6 B 6 1.22 3.05 25 6 A3 51 328

NA CMO06-L5-517¢ 6 B 6 1.42 3.56 2.5 7 A3 51 2.80

NA CMO06-L6-517" (] B 6 1.63 4.06 25 8 a3 .51 2.47

NA CMO06-L7-517¢ 6 4 6 1.83 4.57 25 9 A3 51 219

NA CMO06-L8-517¢ 6 & 6 2.24 5.59 2.5 1 A3 51 1.79

NA CMO06-L9-517¢ & - < 2.64 6.60 2.5 13 A3 51 1.52

NA CM06-M1-517¢ 6 - 12 74 1.52 25 3 o ] 61 15.38

NA CM06-M2-517¢ é = 12 97 2,03 2.5 4 A5 61 11.32

NA CM06-M3-517° 6 “ 12 1.22 2.54 25 5 i 5] 61 9.09

NA CM06-M4-517 6 4 12 1.47 3.05 2.5 6 A5 61 7.59

NA CM06-M5-517¢ 6 4 12 1.70 3.56 2.5 7 e 1] 41 6£.45

NA CM06-M6-517¢ 6 4 12 1.96 4.06 25 8 A5 41 571

NA CM06-M7-517¢ 6 4 12 2.18 4.57 25 9 A5 61 5.02

NA CM06-M8-517° 6 4 12 2.69 5.59 Za 1 A5 61 414

NA CM06-M9-517" 6 4 12 3.18 6.60 2.5 13 A5 81 351
CMO08-L1 -517 8 5 15 1.70 2.82 25 3 20 81 13.39
CMmo8-L2 -517 8 5 15 239 3.76 2.5 4 .20 81 10.95
CM08-L3 -517 8 5 15 2.74 4.70 25 5 .20 81 7.65
CMO08-L4 =517 8 5 15 3.56 5.64 25 6 20 81 7.21
CMO08-L5 -517 8 5 15 4.01 6.58 25 7 .20 81 5.84
CMO08-L6 -517 8 5 15 457 7.52 2.5 8 .20 81 5.08
CMO08-L7 -517 8 5 15 526 8.46 25 9 .20 81 4.69
Ccmos-L8 -517 8 5 15 6.35 10.34 25 1 20 81 3.76
CMo8-L9 -517 8 5 15 7.37 12.22 25 13 20 81 3.09
CMO08-M1 -517 8 5 30 1.78 3.05 2.5 3 25 B1 23.62
CMo08-Mm2 -517 8 5 30 2.54 4.06 25 4 25 81 19.74
CM08-M3 -517 8 5 30 3.05 5.08 2.5 5 25 81 14.78
CM08-M4 -517 8 5 30 381 6.10 2.5 b 25 81 13.10
CM08-M5 -517 8 5 30 4.32 1 2.5 7 25 81 10.75
CM08-Mé -517 8 5 30 4.95 8.13 2.5 8 25 81 943

'Use "CM" prefix for plain ends. Use "CMS” prefix for squared-shim ends.

?Reference dimension.
! Theoretical dimension.
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CM/CMS Series

Metric Crest-To-Crest” Springs Continued

Wave Springs

=3

in Bore Shaft Load Number | Number | Thickness R"ate?
Carhor Steal | Diameter | Diameter (N) of Waves | of Turns (mm) (N/mm)
(rmm) (mm)
CM08-M7 517 5 30 . 9
CM08-M8 517 5 30 25 11
CM08-M? -517 5 30 2.5 13
CM10-L1 =517 7 18 2.5 3
CM10-L2 -517 7 18 2.5 4
CM10-L3 -$17 7 18 2 5
CM10-L4 517 7 18 2th b
CM10-L5 -517 7 18 25 7
CM10-L6 -§17 7 18 25 8
CM10-L7 -517 7 18 25 g
CM10-L8 -$17 7 18 25 10
CM10-L9 -$17 7 18 25 11
CM10-M1 -517 7 35 2.5 3
CM10-M2 517 7 35 2.5 4
CM10-M3 -517 7 35 240 5
CM10-M4 517 7 9 2.5 b
CM10-M5 =517 7 35 2.5 7
CM10-M6 -§17 7 35 2 8
CM10-M7 -§17 7 35 25 9
CM10-M8 -517 7 35 2.5 10
CM10-M9 -$17 7 35 2.5 1]
CM12-L1 517 2 20 25 3
CM12-L2 =517 9 20 25 4
CM12-L3 517 ? 20 2.5 5
CM12-L4 517 9 20 ! : 2.5 [} k
CM12-L5 =517 9 20 3.45 10.13 25 Fi .20 1.02 299
CM12-L6 -517 ? 20 3.94 11.58 2.5 8 20 1.02 262
CM12-L7 -$17 ? 20 445 13.03 2.5 9 .20 1.02 233
CM12-L8 517 9 20 493 14.48 25 10 20 1.02 2.09
CM12-L9 -517 9 20 5.44 15:93 2.5 11 .20 1.02 1.71
cM12-M1 -517 8.5 40 2.36 4.34 25 3 .28 1Al 20.20
CcM12-Mm2 517 B85 40 3.18 5.79 2.5 4 28 (i 15.33
CM12-M3 =517 8.5 40 3.96 7.24 2:5 5 .28 1.7 12.20
CM1i2-M4 517 8.5 40 4.75 8.69 2.5 [} 28 17 1015
CM12-M5 -517 8.5 40 5.54 10.13 25 7 .28 117 8.7
CM12-M6 517 B.5 40 6.32 11.58 25 B 28 17 7.60
CcM12-M7 -§517 8.5 40 7.11 13.03 25 9 .28 il 6.76
CM12-mM8 -517 8.5 40 1.92 14.48 2.5 10 .28 117 6.10
CM12-M9 =517 8.5 40 8.71 15.93 2.5 11 28 117 5.54
CM12-H1 -517 B85 60 198 434 25 3 30 1.14 25.42
CM12-H2 817 85 &0 2.64 5.79 25 4 30 1.14 19.05
CM12-H3 517 8.5 60 3.30 7.24 25 5 20 1.14 15.23
CM12-H4 -$17 8.5 60 3.99 8.69 2.5 -] .30 1.14 12.77
CM12-H5 517 B85 &0 4.65 10.13 25 7 .30 1.14 10.95
CM12-Hé6 -517 B.5 60 5.31 11.58 25 8 .30 1.14 9.57
CM12-H7 517 B.5 60 5.97 13.03 25 2 30 1.14 8.50
CM12-H8 -517 8.5 60 6.63 14.48 25 10 30 1.14 7.64
CM12-H9 -517 B.5 60 7.29 19:93 2.5 11 .30 1.14 6.94
CcM14-.1 -517 10 22 218 495 25 3 i2d 1.47 7.94
CM14-L2 -517 10 22 292 6.60 25 4 23 1.47 5.98
CM14-L3 -517 10 22 3.66 B.26 2.5 5 23 1.47 478
CM14-L4 -517 10 22 437 9.9 2.5 +] 23 1.47 3.97
CM14-L5 -517 10 22 5.10 11.56 25 7 23 1.47 340
CM14-L6 -817 10 22 5.84 13.21 25 8 .23 1.47 299
CM14-L7 517 10 22 6.58 14.86 2.5 9 2d 1.47 2.66
CM14-L8 517 10 22 7.29 1651 25 10 23 1.47 2.39
CM14-L9 -§17 10 22 8.03 18.16 25 11 .23 1.47 247
CM14-M1 =517 10 50 2.18 495 2.5 3 30 1.52 18.05
CM14-M2 517 10 50 2.95 6.60 25 4 .30 1.52 13.70
CM14-M3 517 10 50 3.7 B.26 245 5 30 .52 10.99
CM14-M4 -517 10 50 452 2.1 2.5 6 30 1.52 9.28
CM14-M5 517 10 50 5.33 11.56 25 7 30 1.52 8.03
CM14-Mé6 -517 10 50 617 13.21 25 8 30 1.52 7.10
CM14-M7 =517 10 50 7.01 14.86 25 9 .30 1.52 6.37
CM14-M8 -517 10 50 7.85 16.51 25 10 30 1552 577
CM14-M9 -517 10 50 8.71 18.16 2.5 11 30 1.52 5.29
CM14-H1 =517 2 B0 315 4.95 215 3 .38 1.52 44.44
"Use “CM" prefix for plain ends. Use “"CMS" prefix for squared-shim ends. I Theareatical dimension.
*Reference dimension,
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Wave Springs

CM/CMS Series

Metric Crest-To-Crest” Springs

i _ MULTIWAVE FREE HEIGHT MULTI-WAVE
FREE HEIGHT REEHEIEH §|SEE TABLE]

RADIAL

. (SEE TABLE)
s wall )

COPERATES CLEARS

il BORE SHAFT
DIAMETER DIAMETER ; “/ Vi
LOADAT 7™ wire LOAD AT R
WORK HEIGHT THICKNESS WORK HEIGHT THICKNESS
1
CA-Flain Ends CM-Plain Ends CMS-Shim Ends

Product Dimensions: All dimensions in millimeters unless otherwise specified.
1 Operate
Smalley Part Number Operates Clears Work Free .
: in Bore Shaft o he? Number | Number | Thickness
Add Suffix Diameter | Diameter felght Height of Waves of Turns
Carbon Steel TS 2 [mrn]. {m”'ﬂ : (mm) (mm) ;

CM14-H2 -517 6.60 4 4 , 33.20
CM14-H3 -517 14 ) 80 5.26 8.26 25 5 .38 1.52 26.67
CM14-H4 -517 14 9 80 6.30 9.91 2.5 & .38 1.52 22.16
CM14-H5 -517 14 9 80 7.34 11.56 215 7 .38 1.52 18.96
CM14-Hé6 517 14 2 80 8.41 13.21 25 8 .38 1.52 16.67
CM14-H7 -517 14 9 80 9.45 14,86 2.5 L) .38 1.52 14.79
CM14-H8 -517 14 9 80 10.49 16.51 25 10 .38 1.52 13.29
CM14-H? -517 14 9 80 11.56 18.16 215 11 .38 1.52 12.12
CM15-L1 -517 15 1 25 257 5.18 2.5 3 25 1.47 .58
CM15-L2 -517 15 1 25 343 6.91 25 4 25 1.47 7.18
CM15-L3 -517 15 1 25 427 B.64 2.5 5 28 1.47 5.72
CM15-L4 -§17 15 m 25 513 1036 25 6 74} 1.47 4.78
CM15-L5 -§17 15 1 25 599 12.09 25 7 .25 1.47 4,10
CM15-L6 -517 15 1 25 6.83 13.82 25 8 .25 1.47 3.58
CM15-L7 -517 15 1 25 7.70 15.54 2.5 9 .25 1.47 d.19
CM15-18 -517 15 1 25 853 17.27 P 10 25 1.47 2.86
CM15-L9 -517 15 1 25 9.40 19.00 &9 1 & 1.47 2.60
CM15-M1 =517 15 10 50 343 518 35 3 23 1.47 28.57
CM15-M2 -517 15 10 50 457 691 35 4 23 1.47 2137
CM15-M3 -S17 15 10 50 5.72 B.64 35 5 23 1.47 02
CM15-M4 -$17 15 10 50 6.86 10.36 3.8 6 .23 1.47 14.29
CM15-M5 -§17 15 10 50 8.00 12.09 35 7 23 1.47 12.22
CM15-Mé -517 15 10 50 9.14 13.82 3.5 8 23 1.47 10.68
CM15-M7 -517 15 10 50 10.29 15.54 35 9 23 1.47 9.52
CM15-M8 -817 15 10 50 11.43 17.27 35 10 23 1.47 B.56
CM15-M9 -517 15 10 50 1257 19.00 3.5 1 23 1.47 7.78
CM15-H1 -517 15 10 80 3.20 5.18 35 3 25 1.47 40.40
CM15-H2 -517 15 10 80 419 6,91 3.5 4 n 1.47 29.41
CM15-H3 -517 15 10 80 523 8.64 3.5 3 25 1.47 23.46
CM15-H4 -§17 15 10 80 6.27 10.36 3:b b o5 1.47 19.56
CM15-HS -517 15 10 80 7.32 12.09 3.5 7 23 1.47 16.77
CM15-Hé6 =517 15 10 80 8.36 13.82 35 8 125 1.47 14.65
CM15-H7 -517 15 10 80 9.40 15.54 35 9 25 1.47 13.03
CM15-H8 -517 15 10 80 10.46 17.27 3.5 10 25 1.47 11.75
CM15-H9 -517 15 10 80 1187 19.00 35 1 25 1.47 10.68
CM16-L1 -517 16 1 25 2.1 5.41 25 3 25 1.47 7.58
CM16-L2 -517 16 1 25 279 220 25 4 25 1.47 5.66
CM16-L3 -517 16 1 25 351 2.02 25 5 25 1.47 4.54
CM16-L4 -517 16 " 25 419 10.82 2.5 6 25 1.47 327
CM16-L5 =517 16 11 25 4.90 12.62 D 7 25 1.47 3.24
CM16-L6 -517 16 1 25 6.30 16,23 2.5 2 25 1.47 2.52
CM16-L7 -517 16 1 25 7.70 19.84 2id it 25 1.47 2.06
CM16-L8 -517 16 11 25 2.09 2344 2.5 13 25 1.47 1.74
CM16-M1 -517 16 1 55 3.63 541 3.5 3 2 1.47 30.70
CM16-M2 -517 16 1" 55 483 7.21 35 4 25 1.47 231
CM16-M3 =517 16 1 55 6.05 9.02 a5 5 .25 1.47 18.52
CM16-M4 =517 16 1" =h] 7.24 10.82 4.0 [i] .25 1.47 15.36
CM16-M5 -517 16 1" 55 8.46 12.62 3.5 7 25 1.47 13.22
CM16-Mé6 -517 16 1 55 10.87 16.23 ah 9 .25 1.47 10.26
CM16-M7 -517 16 1 55 13.28 19.84 35 1 25 1.47 8.38
CM16-M8 -517 14 1" 55 15.70 2344 35 13 25 1.47 n
"Use "CM" prefix for plain ends. Use "CMS" prefix for squared-shim ends. ! Theoretical dimensian.

“Reference dimension,

35 Order Onlin
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Wave Springs
CM/CMS Series %

Metric Crest-To-Crest” Springs Continued

Smalley Part Number ! Operates | Clears

Free

Carbon Steel

(mm)

" in Bore Shaft Load s | Number | Number | Thickness
_ Add Suffix Diameter | Diameter (N) Height of Waves | of Turns

{mm)

CM16-H1 517

20 3.30 5.41 35 3 30 1.52 42,65

CM16-H2 517 90 457 7.21 35 4 30 1.52 34.09
CM16-H3 517 90 559 2.02 35 5 .30 1.52 26.24
CM16-H4 -517 20 6.86 10.82 35 6 30 1.52 22.73
CM16-H5 -517 20 7.87 12.62 35 7 .30 1.52 18.95
CM16-H6 -517 90 10.16 16.23 35 9 30 1.52 14.83
CM16-H7 -517 90 12.45 19.84 35 1" 30 1:92 1218
CM16-H8 -517 90 14,73 23.44 3.5 13 30 1.52 10.33
CM18-L1 517 30 3.63 5.72 35 3 .20 1.80 14.35
CM18-L2 517 30 475 7.62 25 4 20 1.80 10.45
CM18-L3 517 30 594 o3 35 5 20 1.80 8.36
CM18-L4 517 30 7.14 11.43 35 6 .20 1.80 699
CM18-L5 -517 30 8.31 13.34 35 7 .20 1.80 5.96
CM18-L6 -517 30 10.69 1715 % i) 9 20 1.80 4.64
CM18-L7 -517 30 14.25 22.86 35 12 .20 1.80 3.48
CM18-M1 -$17 55 368 572 35 3 .23 1.83 26.96
CM18-M2 -517 55 498 7.62 2} 4 23 1.83 20.83
CM18-M3 -§17 55 6.22 Y53 a5 5 25 1.83 16.62
CM18-M4 -517 55 7.47 11.43 35 6 .25 1.83 13.87
CM18-M5 -517 55 8.74 13.34 35 7 25 1.83 11.96
CM18-Mé -517 55 11.23 17.15 35 9 25 1.83 9.29
CM18-M7 -517 55 14,96 22.86 35 12 25 1.83 6.96
CM18-H1 -517 S0 3.84 572 35 3 30 1.83 47.87
CM18-H2 -517 90 513 7.62 35 4 .30 1.83 36.14
CM18-H3 517 0 6.40 2.53 35 5 .30 1.83 28.75
CM18-H4 -517 20 7.70 11.43 35 6 .30 1.83 2413
CM18-H5 -517 20 8.97 13.34 35 7 .30 1.83 20.59
CM18-Hé&6 -817 20 11.53 17.15 35 9 30 1.83 16.01
CM18-H7 -517 90 15.37 22.86 3D 12 .30 1.83 12.02
CM20-L1 -517 35 272 632 35 3 20 1.80 972
CM20-L2 -517 35 3.61 843 35 4 20 1.80 71.26
CM20-L3 -517 35 452 10.54 35 5 20 1.80 5.81
CM20-L4 -517 35 541 12.65 35 6 .20 1.80 4.83
CM20-L5 -817 35 6.32 14.76 35 7 20 1.80 415
CM20-L6 -517 35 8.13 18.97 35 9 .20 1.80 3.23
CM20-L7 -517 35 10.82 25.30 i 12 20 1.80 242
CM20-M1 -517 70 3.05 6.32 35 2 25 1.98 214
CM20-m2 517 70 4.06 8.43 35 4 .25 1.98 16.02
CM20-M3 -517 70 5.08 10.54 is 5 25 1.98 12.82
CM20-Mm4 -517 70 627 12.65 35 & 25 1.98 10.97
CM20-Mm5 517 70 7.32 14.76 35 7 25 1.98 9.41
CM20-Mmé6 -517 70 917 18.97 35 9 23 1.98 7.14
CM20-M7 -517 70 12.22 25.30 35 12 .25 1.98 5.35
CM20-H1 517 100 4.24 6.32 x5 3 33 2m 48.08
CM20-H2 =517 100 5.66 8.43 35 4 33 2.01 36.10
CM20-H3 517 100 7.06 10.54 35 5 33 2.01 28.74
CM20-H4 517 100 8.48 12.65 35 6 33 20 2398
CM20-H5 -517 100 9.91 14.76 35 7 .33 2.01 20.62
CM20-Hé6 517 100 12.73 18.97 3.5 9 .33 2.01 16.03
CM20-H7 -517 100 16.97 25.30 3.5 12 33 2.01 12.00
CM25-11 -§17 50 2.06 6.63 3in 3 125 2.18 10.94
CM25-L2 -517 50 274 B.B4 2.5 4 23 2.18 8.20
CM25-L3 -§17 50 3.43 11.05 35 5 .25 2.18 6.56
CM25-L4 =517 50 411 13.26 35 6 .25 218 5.46
CM25-L5 -517 50 4.80 15.47 315 7 .25 2.18 4.69
CM25-L6 -517 50 6.20 19.89 3.5 9 .25 2.18 3.65
CM25-L7 =517 50 8.26 26.52 3.5 12 .25 218 2.74
CM25-M1 -517 80 295 6.63 3.9 3 30 2.39 21.74
CM25-m2 -$17 80 394 B.B4 35 4 .30 2.39 16.33
CM25-M3 -§17 80 4.90 11.05 a5 5 30 2.39 13.01
CM25-M4 -517 80 5.89 13.26 35 6 .30 2.39 10.85
CM25-M5 -517 80 6.88 15.47 25 7 30 2.39 9.31
CM25-Mé6 -517 80 8.84 19.89 35 9 .30 2.39 7.24
CM25-M7 -517 80 11.79 26.52 35 12 .30 2.39 543
CM25-H1 -517 110 4.04 6.63 35 3 .38 239 42.47
CM25-H2 -517 110 5.38 8.84 35 4 .38 2.39 31.79
CM25-H3 -517 110 6.73 11.05 35 5 38 239 25.46

'Use "CM" prefix for plain ends. Use "CMS" prefix far squared-shim ends. ? Theoretical dimension.

Reference dimension.

smalley.con /@3 er Online  Angic Global Solutions 1-888-872-0690 34

https://iwww.AngicGlobal.com Sales@AngicGlobal.com



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Wave Springs

CM/CMS Series

Metric Crest-To-Crest” Springs

MULTI-WAVE = - MULTI-WAVE
= RADIAL FREE HEIGHT T (SEE TABLE) RERRRHT T (SEETABLE)
:"-'S_ :;: ¢~ WALL 1 ; 1 |
\17 /—\\ ! = ! o) o PO
v e— - ?
OPERATES = ) [ == :
= ERATES S R i F
INBORE i s ')
CIAMETER
LOAD AT LOAD AT " WIRE
WORK HEIGHT THICKMESS WORK HEIGHT THICKNESS
1
CM-Plain Endls CMS-Shim Ends CM-Flain Ends CMS-5him Ends

Product Dimensions: All dimensions in millimeters unless otherwise specified,

Smalley Part Number ! Operates | Clears s
. inBore Shaft , | Number | Number | Thickness SpIing
Add Suffix 2 Rate
Diameter | Diameter of Waves | of Turns (mm)

Carbon Steel etlics (N/mm)

CM25-H4 517 25 19 110 8.08 13.26 k 4. b .38 2.39 21.24
CM25-H5 517 25 19 110 2.40 15.47 35 7 .38 2.39 18.12
CM25-Hé6 517 25 19 110 12.12 19.89 35 9 .38 2.39 1414
CM25-H7 517 25 19 110 16.15 26.52 3.5 12 .38 2.39 10.61
CcM28-L1 517 28 22 50 376 71.24 3.5 3 .30 2.39 14.37
CM28-L2 517 28 22 50 5.00 7.65 3.5 4 30 2.39 10.75
CM28-L3 517 28 22 50 6.27 12.07 35 5 30 2.39 8.62
Ccm28-L4 -517 28 22 50 7.52 14.48 35 [ 30 2.39 7.18
CM28-L5 -517 28 22 50 8.79 16.89 35 7 .30 2.39 617
cMm28-Lé 517 28 22 50 10.03 12.30 513 8 30 2.39 539
CcMm28-L7 517 28 22 50 11.28 21.72 35 9 .30 2.39 479
CM28-L8 517 28 22 50 13.79 26.54 3.5 1" .30 2.39 3.92
cM28-L9 -517 28 22 50 16.31 31.37 3.5 13 .30 2.39 e
cM28-M1 517 28 22 80 4.39 7.24 35 3 .38 2.39 28.07
cM28-M2 517 28 22 80 5.84 9.65 3.5 4 .38 2.39 21.00
cM28-M3 517 28 22 80 7.32 12.07 35 5 38 2.39 16.84
cMm28-mM4 517 28 22 80 8.79 14.48 35 b .38 2.39 14.06
CM28-M5 517 28 22 80 10.24 16.89 35 7 .38 2.39 12.03
CcM28-M6 -517 28 22 80 11.71 19.30 35 B8 .38 2.39 10.54
cM28-M7 517 28 22 80 13.18 21.72 35 9 .38 2.39 9.37
CM28-M8 517 28 22 80 16.10 26,54 3.5 1 .38 2.39 7.66
CM28-M9 -517 28 22 80 19.02 31.37 20 13 .38 2.39 6.48
CM28-H1 517 28 22 130 4,57 7.24 35 3 46 2.39 48.69
CM28-H2 517 28 22 130 6.07 9.65 35 4 46 2.39 36.31
CM28-H3 517 28 22 130 7.59 12.07 35 5 Ab 2.39 29.02
CM28-H4 517 28 22 130 2.12 14.48 3.5 6 46 2.39 2425
CM28-H5 517 28 22 130 10.64 16.89 35 7 Aé 2.39 20.80
CM28-H6 517 28 22 130 12.17 19.30 =) 8 A6 2.39 18.23
CM28-H7 517 28 22 130 13.69 21.72 35 9 46 2.39 16.19
CM28-H8 517 28 22 130 16.71 26,54 35 1 Ab 2.39 13.22
CM28-H9 517 28 22 130 19.76 31.37 35 13 A6 2.39 11.20
CM30-L1 -$17 30 24 50 3.18 7.62 35 3 30 2.39 11.26
CM30-L2 517 30 24 50 422 10.16 35 4 30 2.39 8.42
CM30-L3 517 30 24 50 5.28 12.70 35 ) .30 2.39 6.74
CM30-L4 517 30 24 50 6.32 15.24 3:5 6 30 2.39 5.61
CM30-L5 517 30 24 50 7.39 17.78 3.5 7 .30 239 4.81
CM30-L6 517 30 24 50 8.43 20.32 35 8 30 2.39 4
CM30-L7 517 30 24 50 2.50 22.86 3.5 9 .30 2.39 3.74
CM30-L8 -817 30 24 50 11.61 27.54 35 1 .30 2.39 3.06
CM30-L9 -$17 30 24 50 13.72 33.02 35 13 .30 2.39 2.59
CM30-M1 -517 30 24 90 3.51 7.62 35 3 .38 2.39 21.90
CM30-M2 -517 30 24 0 4.70 10.16 35 4 .38 2.39 16.48
CM30-M3 517 30 24 90 5.87 12.70 35 5 .38 2.39 13.18
CM30-mM4 517 30 24 20 7.04 15.24 35 6 .38 2.39 10.98
CM30-M5 517 30 24 90 8.20 17.78 35 7 .38 2.39 9.39
CM30-M6 517 30 24 90 9.37 20.32 S ] .38 2:39, 8.22
CM30-M7 517 30 24 20 10.54 22.86 ki 9 .38 2.39 241
€M30-M8 517 30 24 20 12.90 27.94 35 1 .38 2.39 5.98
CM30-M9 517 30 24 20 15.24 33.02 3.5 13 .38 2.39 5.06
CM30-H1 517 30 24 130 4.19 7.62 3. 3 46 2.39 37.90
CM30-H2 517 30 24 130 5.59 10.16 35 4 46 2.39 28.45
"Use “CM" prefix for plain ends. Use "CMS" prefix for squared-shim ends. ‘' Theoretical dimension.

‘Reference dimension,
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Smalley Part Number ' Operates

dd Suffix

-

e
Carbon Steel : —| Diameter
T )

Clears
Shaft
Diameter
(mm)

Load

(N)

CM/CMS Series

Metric Crest-To-Crest” Springs Continued

Number
of Waves

Number
of Turns

Wave Springs

=3

Thickness

(mm)

CM30-H3 517 130 699 12.70 1his) 5 46 2.39 2277
CM30-H4 -$17 130 8.38 15.24 3.5 ) A6 239 18.95
CM30-H5 -$17 130 9.78 17.78 a.5 7 A6 2.39 16.25
CM30-H6 517 130 11.18 20.32 3.5 B A6 2.39 14.22
CM30-H7 517 130 12.57 22.86 3i5 9 46 2.39 12.63
CM30-H8 517 130 1537 27.94 35 11 A5 2.39 10.34
CM30-H? =517 130 18.16 33.02 3.5 13 46 2.39 8.75
CM35-L1 517 70 3.94 8.28 3.5 3 .36 3.18 15.77
CM35-L2 517 70 523 11.18 3:5 4 .36 318 11.76
CM35-L3 517 70 6.55 1397 35 5 36 3.18 9.43
CM35-L4 517 70 7.87 16.76 3.5 6 36 318 7.87
CM35-L5 517 70 217 19.56 %] 7 36 3.18 674
CM35-L6 517 70 10.49 2235 3.5 8 36 3.18 5.90
CM35-L7 -517 70 11.81 25.15 3.5 ? 36 3.18 5.25
CM35-L8 -517 70 14.43 30.73 35 1 36 3.18 429
CM35-L9 -§17 70 17.04 36.32 35 13 36 3.18 3.63
C€M35-M1 517 10 414 8.38 35 3 A 3.38 25.94
CM35-M2 -§17 110 5351 11.18 35 4 A 338 19.40
CM35-M3 517 110 6.88 1397 3:5 5 A1 3.38 15.51
CM35-M4 =517 110 8.26 16.76 35 [0} 4 3.38 12.94
CM35-M5 517 110 9263 19.56 35 7 4 3.38 11.08
CM35-M6& -517 110 11.02 22,35 35 8 A 338 9.71
CM35-M7 517 110 12.40 25.15 35 9 4 338 8.63
CM35-M8 -517 110 15.14 30.73 35 11 41 338 7.06
CM35-M9 -517 110 17.91 36.32 3.5 13 41 3.38 5.98
CM35-H1 -$17 160 4.04 B.38 35 3 A6 3.38 36.87
CM35-H2 -517 160 5.38 11.18 35 4 A6 3.38 27.59
CM35-H3 517 160 6.73 13.97 35 5 Ab 3.38 22.10
CM35-H4 -517 160 8.08 16.76 35 6 A6 3.38 18.43
CM35-H5 517 160 9.42 19.56 3.5 7 A6 3.38 15.78
CM35-Hé 517 160 10.77 22.35 35 8 46 3.38 13.82
CM35-H7 -517 160 1212 25.15 3.5 9 Ab 3.38 12.28
CM35-H8 =517 160 14.81 30.73 35 1 46 338 10.05
CM35-H9 -517 160 17.50 36.32 35 13 Ab 3.38 B.50
CM40-11 517 100 290 9.14 3D 3 41 3.38 16.03
CM40-L2 -517 100 386 12.19 3.5 4 A 3.38 12.00
CM40-L3 -$17 100 4.80 15.24 b 5 A 3.38 Q.58
CMA40-L4 -517 100 5.77 18.29 35 b A 3.38 457
CM40-L5 517 100 6.73 2134 35 7 41 3.38 6.84
CM40-Lé =517 100 7.70 24.38 3.5 8 A1 3.38 6.00
CM40-L7 -517 100 B.66 27.43 35 9 41 338 533
CM40-L8 =517 100 10.59 3353 35 1 41 3.38 4.36
CM40-L9 -517 100 12.52 39.62 3 13 41 3.38 3.69
CM40-Mm1 -§17 150 5.44 .14 3.5 3 53 3.63 40.54
CM40-m2 =517 150 7.24 12.19 3.5 4 93 3.63 30.30
CM40-m3 -817 150 2.04 15.24 D 5 53 3.63 2419
CM40-m4 -517 150 10.85 18.29 35 [ .53 3.63 2016
CM40-M5 -817 150 12.65 21.34 3.9 f 53 3.63 17.26
CM40-M6&6 -517 150 14.48 24.38 3.5 8 ki 3.63 15:15
CM40-n17 -§17 150 16.28 27.43 25 9 53 3.63 13.45
CM40-m8 -§17 150 19.89 S3ha 35 11 53 3.63 11.00

- CM40-M19 517 150 23.50 39.62 3.5 13 D3 3.63 92.31
CM40-H1 -517 300 5.66 92.14 45 2] Ab 3.38 86.21
CM40-H2 -517 300 754 12.19 45 4 Aé 3.38 64.52
CM40-H3 =517 300 9.42 15.24 4.5 5 46 3.38 51.55
CM40-H4a 517 300 11.33 18.29 45 6 Aé 3.38 43,10
CM40-H5 -517 300 13.21 21.34 45 7 A6 3.38 36.90
CM40-Hé =517 300 15.09 24.38 45 8 46 3.38 32.29
CM40-H7 -517 300 16.97 27.43 45 9 Aé 3.38 28.68
CM40-H8 -517 300 2075 33.53 4.5 13 Aé 3.38 23.47
CM40-H? -517 300 24.54 39.62 4.5 13 A4é 3.38 19.89
CM45-L1 -517 110 338 2.9 3.5 3 Aé 3.63 16.85
CM45-1.2 -517 110 452 13.21 3.5 4 46 3.63 12.66
CM45-13 517 110 5.64 16.51 3.5 5 44 3.63 1012
CM45-L4 -§17 110 6.76 19.81 3.5 6 Aé 3.63 8.43
CMA45-L5 -§17 110 7.90 23.11 35 7 Aé 3.63 7.23
CM45-L6 -517 110 9.02 26.42 3.5 8 A6 3.63 6.32

"Use "CM" prefix for plain ends. Use "CMS" prefix for squared-shim ends. * Theoretical dimension.

! Reference dimension.
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Wave Springs

=3

=
)

=

Ol

%

o —

CM-Plain Ends

Smalley Part Number’

Carban Steel

CM/CMS Series

Metric Crest-To-Crest” Springs

CMS5-5him Ends

OPERATES CLEARS
INBORE E: SHAFT
DIAMETER CIAMETER

Clears

in Bore Shaft
Diameter | Diameter
(mm)

{mm)

MULTI-WAVE
%, VSEE TABLE)
! 1

T e AT )= TURNS
o [4

FREE HEIGHT

\’ /
LOAD AT & WIRE
WORK HEIGHT THICKMESS

CM-Plain Encls

Product Dimensions: All dimensions in millimeters unless otherwise specified.

Free
Height?
(mm)

Number
of Waves

Number
of Turns

FREE HEIGHT

il

LOvaD AT
WORK HEIGHT

Thickness
(mm)

W

MULTLWAVE
T, (SEE TABLE)

P
b WIRE

CMS5-5him Ends

THICKNESS

Spring
Rate®
(N/mm)

CM45-17 29.72 3 9 i 3.63 5.62
CM45-L8 517 45 35 110 12.40 36.32 35 " 46 3.63 4.60
CM45-L9 517 45 35 110 14.66 42.93 3.5 13 A6 3.63 3.89
CM45-M1 -517 45 35 225 533 2.9 4.5 3 46 3.63 49.13
CM45-M2 517 45 35 225 6.59 13.21 4.5 4 Ab 3.63 36.17
CM45-M3 517 45 35 225 9.14 16.51 4.5 5 A6 3.63 30.53
CM45-M4 517 45 35 225 10.80 19.81 4.5 6 46 3.63 24.97
CM45-M5 -517 45 35 225 12.70 23N 4.5 7 46 3.63 21.61
CM45-Mé 517 45 35 225 14.48 26.42 4.5 8 A6 3.63 18.84
CM45-M7 517 45 35 225 16.26 29.72 4.5 ) 46 3.63 16.72
CM45-M8 517 45 35 225 19.81 36.32 45 1 46 3.63 13.63
CM45-M9 517 45 35 225 23.37 42.93 4.5 13 .46 3.63 11.50
CM45-H1 517 45 35 400 643 921 4.5 3 61 376 114.94
CM45-H2 517 45 35 400 8.38 13.21 45 4 .61 3.76 82.82
CM45-H3 517 45 35 400 11.20 16.51 4.5 5 .61 3.76 75.33
CM45-H4 517 45 35 400 12.95 19.81 4.5 6 61 3.76 58.31
CM45-H5 517 45 3h 400 15.37 231 4.5 7 61 376 51.68
CM45-Hé6 517 45 35 400 17.27 26.42 45 8 61 376 4372
CM45-H7 517 45 35 400 19.68 29.72 4.5 ? .61 3.76 39.88
CM45-H8 517 45 35 400 24.26 36.32 45 1 .61 376 3317
CM45-H9 517 45 35 400 28,45 42.93 4.5 13 61 3.76 27.62
CM50-L1 -517 50 40 110 483 10.29 Jin 3 0 3.63 20.15
CM50-12 517 50 40 110 6.10 13.72 35 4 93 3.63 14.44
CM50-L3 517 50 40 110 7.87 17.15 35 5 153 3.63 11.85
CM50-L4 517 50 40 110 9.40 20.57 3 6 i3 3.63 9.85
CM50-L5 517 50 40 110 11.30 24.00 3.5 7 .53 3.63 8.66
CM50-Lé6 S517 50 40 110 12.70 27.43 3:5 8 .53 3.63 7.47
CM50-L7 517 50 40 110 14.99 30.86 3.5 ) 53 3.63 6.93
CM50-L8 517 50 40 110 18.16 37.72 33 " .53 3.63 5.62
CM50-L9 517 50 40 110 21.34 4458 35 13 153 3.63 4.73
CM50-L10 517 50 40 110 24 44 51.44 35 15 .53 3.63 4.10
CM50-M1 -517 50 40 225 4.62 10.29 4.5 3 A6 3.63 39.68
CM50-mM2 -$17 50 40 225 5.84 13.72 4.5 4 46 3.63 30.53
CM50-mM3 -517 50 40 225 7.49 17.15 4.5 5 A6 3.63 23.29
CM50-M4 -517 50 40 225 8.89 20.57 4.5 6 A6 3.63 19.26
CM50-M5 517 50 40 225 10.54 24.00 4.5 7 Ab 3.63 16.72
CM50-Mé -517 50 40 225 11.89 27.43 4.5 8 A6 3.63 14.48
CM50-M7 -517 50 40 225 13.59 30.86 4.5 9 A6 3.63 13.03
CM50-m8 -517 50 40 225 16.71 37.72 45 11 46 3.63 10.71
CM50-M9 =517 50 40 225 19.61 44.58 45 13 A6 3.63 2.01
CM50-M10 -517 a0 40 225 22.48 51.44 4.5 15 A6 3.63 107
CM50-H1 -§17 50 40 400 5.92 10.29 45 3 61 3.76 91.53
CM50-H2 -517 50 40 400 7.80 13.72 45 4 61 3.76 67.57
CM50-H3 -517 50 40 400 10.16 17.15 4.5 5 .61 3.76 57.22
CM50-H4 -517 50 40 400 11.79 20.57 4.5 b .61 3.76 45.56
CM50-H5 -517 50 40 400 14.15 24,00 45 7 61 3.76 40.61
CM50-Hé -517 50 40 400 15.62 27.43 4.5 8 .61 376 33.87
CM50-H7 -817 50 40 400 17.91 30.86 4.5 9 .61 3.76 30.89
CM50-H8 -$17 50 40 400 2154 37.72 4.5 1 61 3.76 24.72
CMS50-HY -517 50 40 400 25.65 44.58 4.5 13 .61 3.76 21.13
CM50-H10 -817 50 40 400 29.21 51.44 4.5 15 61 376 17.99

"Use “CM" prefix for plain ends. Use "CMS" prefix for squared-shim ends.

‘Reference dimension.
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‘Theoretical dimension.
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Smalley Part Number ! Operates

Clears

CM/CMS Series

Metric Crest-To-Crest” Springs Continued

Wave Springs

=3

Dm Bore .‘Shalt H:irgﬁti Number | Number | Thickness

Carbon Steel B jameter | Diameter vt of Waves | of Turns (mm)

CM55-L1 517 ; 3 :

CM55-L2 -517 55 45 125 7.72 1473 35 4 61 3.76 17.83
CM55-L3 -517 55 45 125 9.68 18.41 3.5 5 .61 3.76 14.32
CM55-L4 517 55 45 125 11.48 2210 35 [ 61 3.76 1177
CM55-L5 517 55 45 125 13.92 25.78 35 7 .61 3.76 10.54
CM55-L6 -517 55 45 125 15.52 2944 35 8 b1 3.76 897
CM55-L7 -517 5h 45 125 18.42 33.15 35 9 .61 376 8.49
CM55-L8 =517 55 45 125 21.67 40.51 35 " 61 3.76 663
CM55-L9 =517 55 45 125 25.65 47.88 35 13 .61 3.76 5.62
CM55-L10 -517 55 45 125 29.77 55.25 35 15 b1 3.76 4.91
CM55-M1 -517 55 45 250 3.10 11.05 45 3 46 3.63 31.45
CM55-M2 -517 55 45 250 411 14.73 45 4 A6 3.63 23,54
CM55-M3 -517 55 45 250 5.16 18.41 45 5 46 3.63 18.85
CM55-M4 -$17 55 45 250 6.20 2210 45 6 46 3.63 15.72
CM55-M5 -517 <1 45 250 7.21 2578 45 7 A6 3.63 1346
CM55-Mé6 -517 55 45 250 8.2 2946 45 8 46 3.63 11.79
CM55-M7 -517 55 45 250 927 3315 45 9 A6 3.63 10.47
CM55-M8 -517 55 45 250 11.33 4051 45 1 46 3.63 8.57
CM55-M2 -517 55 45 250 13.41 47.88 45 13 A6 3.63 7.25
CM55-M10 517 55 45 250 15.47 5525 4.5 15 46 3.63 6.28
CM55-H1 -517 55 45 400 531 11.05 4.5 3 61 3.76 69.69
CM55-H2 -517 55 45 400 7.24 1473 4.5 4 61 376 53.40
CM55-H3 -517 55 45 400 9.09 18.41 45 5 61 3.76 42.87
CM55-H4 -517 55 45 400 10.64 2210 4.5 b 61 3.76 3490
CM55-H5 -517 55 45 400 12.24 25.78 4.5 7 .61 3.76 29.54
CM55-Hé6 $17 55 45 400 14.10 2946 45 8 61 376 26.04
CM55-H7 -517 55 45 400 15.82 33.15 45 9 .61 3.76 23.08
CM55-H8 517 55 45 400 19.30 4051 45 i) .61 3.76 18.86
CM55-H? -517 55 45 400 23 47.88 45 13 .61 3.76 16.15
CM55-H10 S17 55 45 400 26.54 55.25 4.5 15 61 3.76 13.93
CM&0-L1 -517 60 50 135 5.59 11.43 45 3 46 3.63 2312
CMé60-L2 -517 60 50 135 7.47 15.24 45 4 A4é 3.63 17.37
CM60-L3 517 60 50 135 9.32 19.05 45 5 46 3.63 13.87
CM60-L4 517 60 50 135 11.20 22,86 45 3 46 3.63 11.58
CM&0-L5 -517 60 50 135 13.06 26.67 45 7 46 3.63 992
CM60-L6 517 60 50 135 14.94 3048 45 8 46 3.63 8.69
CM60-L7 -517 60 50 135 16,79 34.29 4.5 9 46 3.63 7.71
CM60-L8 517 60 50 135 2052 419 4.5 1" Aé 3.63 6.31
CM60-L9 517 60 50 135 24.26 49.53 4.5 13 46 3.63 5.34
CM60-L10 517 60 50 135 27.99 57.15 4.5 15 46 3.63 4.63
CM60-M1 517 60 50 275 6.65 11.43 45 3 61 3.76 §7.53
CM60-M2 517 60 50 275 8.86 15.24 4.5 4 .61 376 43.10
CM60-M3 -517 60 50 275 11,07 19.05 4.5 5 .61 3.76 34.46
CM6&60-M4 517 60 50 275 13.28 22.86 45 [ 61 376 28.71
CM6&0-M5S 517 60 50 275 15.49 26.67 45 7 .61 3.76 24.60
CM60-M6 517 60 50 275 17.70 30.48 4.5 8 .61 376 21.52
CM&0-M7 517 60 50 275 19.94 3429 45 9 61 376 19.16
CM6&0-M8 517 &0 50 275 2436 49 45 1" .61 376 15.67
CM60-M9Q 517 60 50 275 28.78 49.53 4.5 13 61 3.76 13.25
CM60-M10 517 &0 50 275 33.22 57.15 4.5 15 61 3.76 11.49
CM&0-H1 517 60 50 450 7.75 11.43 4.5 3 76 4.01 122.28
CM6&0-H2 -517 60 50 450 10.31 15.24 4.5 4 76 4.01 91.28
CM6&0-H3 517 460 50 450 12.80 19.05 4.5 5 76 4.01 7317
CM6&60-HA 517 60 50 450 15.47 22.86 45 6 76 4.01 60.89
CM60-HS 517 60 50 450 18.06 26.67 4.5 7 76 4.01 52.26
CM60-H6 517 60 50 450 20.62 30.48 4.5 B 76 4.01 45.64
CM&0-H7 517 &0 50 450 2322 34.29 4.5 9 76 4.01 40.65
CM60-HS8 -517 60 50 450 28.37 4191 4.5 1 76 4.01 33.23
CM60-H9 517 60 50 450 3353 4953 45 13 76 4.01 28.13
CM&0-H10 517 &0 50 450 38.68 5715 45 15 76 4.01 24.36

"Use "CM" prefix for plain ends. Use "CMS" prefix for squared-shim ends.

?Reference dimension.

I Theoretical dimension.

ler Online

40


https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Wave Springs

malley Part Number

on Steel

1512188-1
LS12188-2
Ls12188-3
Ls12188-4
L512250-1
L512250-2
L512250-3
L512250-4
L512312-1
Ls12312-2
L512312-3
Ls12312-4
L512375-1
L512375-2
L512375-3
L512375-4
L520188-1
Ls20188-2
LS20188-3
Ls20188-4
LS20250-1
L520250-2
L520250-3
L520250-4
L52031241
L520312-2
L520312-3
L520312-4
L520375-1
L520375-2
L520375-3
LS20375-4
L525188-1
L525188-2
L525188-3
Ls25188-4
L525250-1
L525250-2
L525250-3
LS25250-4
L5253121
L525312-2
L525312-3
L525312-4
L525375-1
L525375-2
L525375-3
L525375-4
L538188-1
Ls38188-2
L538188-3

LS

Series

Linear Springs

FREE
HEIGHT

WORK
HEIGHT

17755

-517
-517
-517
-517
-517
=517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-517
=517
=517
-517
=517
-517
-517
=517
-517
-517
=517
-517

188
188
188
188
250
250
250
250
312
312
312
312
375
375
375
375
188

375

250
250
312
312
312
312
375
375
375
375
188
188
188

Length

(in)

"Reference dimension.
? Theoretical dimension.

41

! rMULTIWAVE
P y P ISEETABLE]
L \

THICKNESS

WIDTH
1

LENGTH

i

Product Dimensions: All dimensions in inches unless otherwise specified,

Work
Height

(in)

125
125
125
.125
25
A28
]
125
125
125
125
125
125
125
125
125
.150
.150
.150
150
150
.150
150
.150
.150
150
.150
150
150
50
.150
150
175
4 i
75
A75
175
A75
175
175
175
A75
3 ks
175
175
A75
A75
175
.200
.200
.200

225
225
225
225
22h
225
225
225
225
225
225
225
225
225
225
225
250
250
250
250
250
.250
.250
.250
250
250
250
.250
250
250
250
250
275
275
275
275
275
275
L1
275
275
275
210
275
205
25
275
275
300
300
.300

Whh = huN=hWwN=DBWN=BRWN=hBWN= B W= hBWN =3 W= B W= b Wi = bW = b Wb =

Number of
Waves

012

012
.nz
012
012
.012
012
.012
.012
.012
012
012
012
012

020
020
.020
020
020
.020
025
025
025
025
025
025
025
025
025
025
025
025
025
.025
025
025
038
038
038

§
(Ib/in)

1
1
136
182
15
121
181
242

151
224
302

181

272
362

808

1,500 1.5
3.000 5.6
4,500 10.4
6,000 14.8
1,500 22
3.000 7.8
4.500 13.9
6,000 19.8
1.500 29
3.000 10.2
4,500 17.6
6,000 26.0
1,500 3.5
3.000 1.3
4,500 201
6.000 25.2
1.875 3.0
3.750 1.4
5.625 23.5
7.500 325
1875 5.6
3.750 17.6
5,625 317
7.500 449
1.875 6.0
3,750 205
5.625 349
7.500 50.8
1.875 6.4
3.750 233
5.625 52.0
7.500 74.5
2.250 35
4.500 15.4
6.750 27.9
9.000 425
2.250 65
4.500 21.7
6.750 34.7
9.000 50.5
2.250 6.6
4,500 24.0
6.750 43.2
9.000 62.0
2.250 7.7
4.500 29.4
6.750 53.8
9.000 76.9
2.625 7.5
5.250 25.0
7.875 58.5
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Smalley Part Number

Carbon Steel

L538188-4
Ls38250-1
Ls38250-2
LS38250-3
LS38250-4
LS3831241
Ls38312-2
L538312-3
Ls38312-4
L538375-1
Ls38375-2
L538375-3
LS38375-4
Ls45188-1
Ls45188-2
Ls45188-3
Ls45188-4
LS45250-1
LS45250-2
L545250-3
LS45250-4
L545312-1
L545312-2
Ls45312-3
Ls45312-4
L545375-1
L545375-2
Ls45375-3
Ls45375-4
L562188-1
L562188-2
LS62188-3
Ls62188-4
LS62250-1
L562250-2
L562250-3
L562250-4
Ls62312-1
LS62312-2
L562312-3
Ls62312-4
LS62375-1
LS62375-2
LS62375-3
LS62375-4

-517
517
517
517
-517
517
=517
517
517
517
-517
-517
-517
-517
517
517
-517
-517
517
517
-517
-517
-517
-517
-517
517
-517
-817
=517
517
-517
-517
-517
-517
-517
-517
-517
-517
-517

250
250
.250
312
312
312
312
375
375
375
20
188
188
188
188
250
250
.250
250
312
2
2
312
375
375
375
375
188
.188
188
.188
250
250
250
250
212
312
312
312
275
375
375
375

LS Series

Linear Springs Continued

'Reference dimension.
? Theoretical dimension.

smalley.cor /AjNGIC:\

Number of
Waves

Wave Springs

Thickness

{in}

038

: : 4
2.625 1.9 200 300 1 89
5.250 457 200 300 2 038 716
7.875 74.3 200 300 3 038 1,074
10.500 1115 200 300 4 038 1,432
2.625 9.9 200 300 1 038 112
5.250 49.3 200 300 2 038 893
7.875 92.8 200 300 3 038 1,340
10.500 131.0 200 .300 4 038 1,787
2,625 16.9 200 300 1 038 134
5.250 61.7 .200 .300 2 038 1,074
7.875 105.0 200 .300 3 038 1,611
10.500 153.0 200 300 4 038 2,148
3.000 9.3 225 325 1 045 75
6.000 36.0 225 325 2 .045 599
.000 65.0 225 325 3 045 898
12.000 89.0 225 325 4 045 1,198
3.000 12.5 225 325 1 045 100
6.000 425 225 325 2 045 797
%.000 83.0 225 325 3 045 1,195
12.000 1205 225 325 4 045 1,593
3.000 14.7 225 325 1 045 124
6.000 60.3 225 325 2 045 994
2.000 108.9 225 325 3 045 1,491
12.000 160.7 225 325 4 .045 1,988
3.000 20.4 225 325 1 045 14%
6.000 73. 225 325 2 .045 1,195
.000 133.5 225 325 3 .045 1,792
12.000 190.0 225 325 4 .045 2,390
3375 14,3 250 350 1 062 138
6.750 67.5 250 350 2 062 1,100
10.125 105.5 250 350 3 062 1,650
13.500 159.5 250 350 4 062 2,200
3.375 225 250 350 1 062 183
6.750 104.0 250 350 2 062 1,463
10.125 161.0 250 350 3 062 2,195
13.500 234.0 250 350 4 062 2,926
3.375 27.8 250 350 1 062 228
6.750 104.0 250 .350 2 062 1,826
10,125 1745 .250 350 3 062 2,739
13.500 2625 250 350 4 062 3,652
3.375 42,0 250 350 1 062 274
6.750 139.5 250 350 2 062 2,195
10.125 240.0 250 350 3 062 3,292
13.500 333.6 .250 350 4 062 4,389
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Wave Springs -

Circular-Grain® Shims

CUTSIDE |
DIAMETER

THICKNESS
|
— _r 1

“\_ RAGIAL
WALL

Product Dimensions: All dimensions in inches unless otherwise specified,

Smalley Part Number
Add Suffix Oumde_D‘lameter Thiskness 1'\'a:ful,:1| Wall Part Welight‘
(in) (in) (in} (Ib)

Carbon Stesl

17-7 S5

SS5RS-0075 517 g .

SSRS-0087 517 875 © 024 093 1.55
SSRS-0100 517 1.000 S 024 103 1.97
SSRS-0112 517 1.125 S 024 138 291
SSRS-0125 517 1.250 8 024 138 3.28
SSRS-0137 517 1.375 + 024 138 3.65
SSRS-0150 517 1,500 024 150 433
SSRS-0162 517 1,625 s 024 150 473
SSRS-0175 517 1.750 S 024 150 5.13
SSRS-0187 517 1.875 S 024 .150 553
SSRS-0200 517 2,000 § 024 150 593
SSRS-0212 517 2125 i 024 150 633
SSRS-0225 517 2,250 024 150 673
SSRS-0237 517 2375 = 024 178 8.35
SSRS-0250 517 2.500 N 024 178 8.83
SSRS-0262 517 2.625 o 024 178 9.30
SSRS-0275 517 2.750 = 030 188 12.86
SSRS-0287 517 2875 < 030 .188 13.49
SSRS-0300 517 3.000 030 .188 14.12
SSRS-0312 517 3125 030 .188 14.74
SSRS-0325 517 3.250 030 233 18.77
SSRS-0337 517 3375 030 .233 19.55
SS5RS-0350 517 3,500 o 030 233 20.32
SSRS-0362 517 3.625 3 030 .233 21.10
S5RS-0375 517 3.750 § 030 233 2188
SSRS-0387 -517 3.875 S .030 .233 22.66
SSRS-0400 517 4,000 + 030 233 23.44
SSRS-0412 517 4125 030 233 2421
SSRS-0425 -517 4,250 030 .233 24.99
SSRS-0437 517 4375 030 .233 25.77
SSRS-0450 517 4,500 030 233 26.55
SSRS-0462 517 4,625 0 030 .233 27.32
SSRS-0475 517 4,750 o 030 233 28.10
SSRS-0487 517 4875 S 030 .233 28.88
SSRS-0500 517 5.000 3 030 233 29.66
SSRS-0512 517 5125 + 030 233 3043
SSRS-0525 517 5.250 030 233 3121
SSRS-0537 517 5375 030 233 31.99
SSRS-0550 -517 5.500 030 233 3277
SSRS-0562 517 5.625 030 233 33.54
SSRS-0575 -517 5.750 030 233 34.32
SSRS-0587 517 5.875 .030 233 35.10
SSRS-0600 517 6.000 g 030 233 35.88
SSRS-0612 517 6125 & 030 233 36.66
SSRS-0625 517 6250 b= .030 233 37.43
SSRS-0637 517 6375 i .030 233 38.21
SSRS-0650 517 4.500 030 233 38.99
SSRS-0675 517 6.750 030 233 40.54
SSRS-0700 517 7.000 032 375 70.76
SSRS-0725 517 7.250 032 375 7343

Lbs. per 1000.
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Smalley Part Number

Add Suffix

17-7 58

Carbon Steel

SSRS-0750
SSRS-0775
SSRS-0800
SSRS5-0825
SSRS-0850
SSRS-0875
SSRS-0900
SSRS-0950
SSRS-1000
S5R5-1050
SSRS-1100
SSRS-1150
SSRS-1200
S5RS-1250
SS5RS-1300
S5RS-1350
SSRS-1400
SSRS-1450
S5RS-1500
SSRS-1550
SSRS-1600

-517
517
-517
-517
517
-517
-517
-517
-517
-517
-517
-517
-517
-517
-817
-517
517
-517
517
=517
-517

SSRS Series

Circular-Grain® Shims Continued

7.750
8.000
8.250
8.500
8.750
9.000
2.500
10.000
10.500
11.000
11.500
12.000
12.500
13.000
13.500
14.000
14.500
15.000
15.500
16.000

. +.000/-.080 +.000/-.070 +.000/-.060

+.000/
-.090

032
032
032
03z
032
032
032
032
032
032
032
032
032
032
032
032
032
032
032
032

Radial Wall
{in)

375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375

Wave Springs

Part Weight!
(Ib)

78.77
81.44
84.11
86.78
89.45
Rel2
97.46
102.80
108.14
11348
118.82
12416
129.50
134.84
140.18
145,52
150.86
156.20
161.54
164.88

Lbs. per 1000.
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Retaining Rings

D Retaining Ring Introduction

45

No Ordinary Ring® @-EWEDEK Dmfér:?ﬁ SMALLEYS SpiRoLox
RETAINING RING

Smalley stocks thousands of standard retaining rings /A
to meet your applications requirements in carbon, X

302 and 316 stainless steel. Our retaining rings are
manufactured using our edgewinding process, also
known as coiling on edge. This puts Smalley's rings
at an advantage for many reasons, including No Ears

0 EARS 1O

N ”
K~ INTerFERE

\

to Interfere® with undesired components and ease of NO GAP .
installation and removal. 360" RETAININ
SURFACE

Standard Smalley Retaining Rings include:

* Spirolox®

* Constant Section
*  WaveRing®

*  Hoopster®

Custom Retaining Rings

If one of our standard retaining rings does not fit your exact needs, Smalley Engineers are happy to assist
you in designing one that does. Because all of our products are edgewound (coiled, not stamped), there is
no new tooling required for custom configurations. This means that we can produce prototypes quickly and
economically for high or low volume orders, and easily make adjustments to designs throughout the
No-Tooling-Charges™ production process.

Customizable features include:

e Coil direction * Number of turns

* Crimp ¢ Packaging/labeling

¢ Deburring * Pitch

* Diameter (.157 to 120", 4 to 3000 mm) * Quality Assurance certifications
* Dished * Radial wall

* End configurations * Round/square edge

* Finishes, platings, coatings ¢ Tolerance

* Laser-etching/marking *  Wire size

e Material *  Work height (for WaveRing)

You can find more information about these terms in the glossary on page 151.
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Retaining Rings

Retaining Ring Types

Spirolox®

Standard Spirolox Retaining Rings are available in single-turn, two-turn, and three-turn configurations. They are
easier to install and remove than traditional stamped rings as they can be wound in and out of grooves with no
special tools. This leads to safer installation because there is no risk of a ring flying off a set of pliers. Multiple-turn
Spirolox rings provide a secure 360° retaining surface.

There are many Spirolox ring series, ranging from light duty to heavy duty.

Internal or
Page Diameter
External

Carbon, 302

VH -light duty or 316 55 0.25-10" Internal
VHM - light duty | & Efg'j‘;"s'goz 6-300mm Internal
VS - lighit diity gy | Eamen il g0 1 External
VSM - light duty gy y | SR 6-300mm | Extera
WH - medium duty 67 E:ngliz;néSOZ 05-11" Internal
WS - medium duty E s Efgt;‘;"ég“z 0.5-11" External
EH - zerospace 75 E::gl?lr;ns,sl’.OZ 6-280 mm Internal
ES - aerospace : 103 S:gl:;n;ns,sl’.m i 6-280 mm : External
WHT - medium/heavy duty 71 Efgigns‘soz 05-11" Internal
WST - medium/heavy duty 99 Efgﬁ%ns'goz :r 0.469 - 10" : External
WHM - heavy duty 73 Subon02 02515 | intemal
WSM - heavy duty o1 Saneniz 1025-15" | Externa
: i
DNH - DIN interchange 77 gragl::znégﬂz 13-400 mm . Internal
DNS - DIN interchange 105 E:gt:zns'g g2 ' 13-400 mm : External
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Retaining Rings

i Retaining Ring Types

Constant Section

Smalley’s Constant Section Retaining Rings are single-turn, square edge rings that have a gap. They are available
with a removal provision dependent on internal or external usage. Many of our constant section rings are groove
interchangeable with Eaton rings. These retaining rings are heavy duty rings capable of withstanding very high
forces and thrust loads.

Internal or

Carbonor | g5-11" | Internal
FSE 11 (3:35':’5"5“ ory Jos-11° ‘ External
FH 85 gggb;sn - 13-300 mm Internal
kS 113 ggébsc;n of 13-300 mm External
XAH g7 | SIPONOT 1037510 | Internal
XAS 115 gg;bs‘? at 0.312-10" ' External
XDH 89 | SHRO0ST | 4425.8°  internal
XDS 17 ;:S;rzbsosn Rt & 0588 Extarnal

WaveRing®

WaveRings are two-turn Spirolox® Retaining Rings with an axial wave form. These rings function similarly to a
traditional retaining ring (providing a removable shoulder), but when installed offer a spring force that applies
pressure against both the groove wall and the assembly components. This spring force compensates for
tolerance stack-up or play.

Internal or
Page Diameter

Carbon or /
WHW 70 17-7 PH S5 0.75-5" Internal 4
I &
WswW GBI R Caon OIS SR g e External
17-7 PH SS i
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Retaining Rings

Retaining Ring Types @rh

Hoopster®

Hoopster Retaining Rings are single-turn, square edge rings. They are specified for applications that have
shallow groove depths due to tight space constraints. These rings have a minimal radial projection and provide
a removable shoulder in assemblies with thin walls, such as cylinders. Hoopsters are suitable for light-to-medium
loads and have optional removal provisions.

Internal or

HH*/HHU gg;_bsc’s" or 0.375-3" Iitteeiiad
HHM*/HHMU 81 sarbonor 10-76 mm Internal
' 302 S =
Carbon or =
HS 107 30255 0.375-3 External
Carbon or
HSM 109 30255 10-76 mm | External

* With removal provision

Popular Custom Rings

In addition to customizing our stock ring types by changing diameter, turns, materials, or other characteristics,
Smalley Engineers can help design the following alternative ring types:

Self-Locking

Smalley’s Self-Locking Retaining Rings are multiple-turn rings that have a
small tab on either the inside, outside, or middle of the radial wall, along with
an aligned slot on the next turn for the tab to "lock” into. These locks allow

a retaining ring to function properly at speeds which normally exceed the
recommended rotational capacity of a standard retaining ring. They are ideal
for applications that operate at very high RPM, like in transmissions or clutch
assemblies.

Balanced

Balanced Retaining Rings are retaining rings with cut-out notches opposite
the gap end to centralize the rings’ center of gravity. The size, placement,
and number of notches are dependent on the weight distribution required
and on the amount of material absent in the gap. Balanced rings are ideal in
applications where weight distribution is critical and it is necessary to reduce
eccentric loading. They are used often in the aerospace industry.
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Retaining Rings

49

STEP 1: Do you need to meet any specifications?
Yes: See table below.

Military MIL- DTL-27426/3 WH 67
Military MIL- DTL-27426/1 Ws 95
Military MIL- DTL-27426/4 WHM 73
Military MIL- DTL-27426/2 WSM 101
Aerospace AS4299, AS3217, AS3219 WH 67
Aerospace AS4299, AS3218, AS3219 Wws 95
Aerospace AS4299, AS3215, AS3219 WHM 73
Aerospace AS4299, AS3216, AS3219 WSM 101
Metric Aerospace MA 4017 EH 75
Metric Aerospace MA 4016 ES | 103

* ifyou need a part to include added inspections or ather quality requirements, please contact one of our engineers,

STEP 2: Do you need an interchangeable ring based

on a groove?
Yes: See table below.

Smaley Sris

Truarc N5000 & 5008 WHM 73

Truarc 5100 & 5108 | WSM 101
Eaton NAN WHT 71

Eaton XAN WST 99
Eaton I-N WHM 73

Eaton E-N WSM 101
Industrial RR 3000 & 4000 WHM 73

Industrial RR 3100 & 4100 WSsSM 101
Anderton N1300 WHM 73
Anderton N1400 WsM 101
Anderton D1200 DNH 77
Anderton D1400 DNS 105
European Specification DIN 472 DNH 77
European Specification DIN 471 DNS 105

Retaining Ring Selection Guide

No: Move to step 2.

No: Move to step 3.

STEP 3: Choose by the thrust capacity needed OR see step 4.

Standard Units (inches)

Er T T T

Light Duty 4,100

Medium Duty 4,950 WH i a7 | WS

Medium/Heavy Duty 7,070 WHT 71 . WST
Heavy Duty 8,340 WHM 73 . Wsm
Constant Section Rings 8341 FHE 83 FSE

WaveRing = WHW 70 Wsw

"Representative examples shows the load capacity (Ib.) for a 2" ring.

9

e S
s L L oene [ |t Lo

Light Duty 18.03

DIN Series 2 36.55 DNH | ?7 | DNS
Aerospace Series 38.96 EH 75 ES
Constant Section Rings 36:53 FH ] 85 FS

' Representative examples shows the load capacity (kM) for a 50 mm ring.
< Manufactured to DIN groove specifications.

STEP 4: Still not sure?
Call our Engineering team at 847.719.5960.

: e Guote )a Order Onlin

105
103
113
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Retaining Rings
Retaining Ring Selection Guide

Relative proportions of rings in grooves

A cross-section of each Spirolox Retaining Ring configuration is illustrated below, comparing groove and ring
sections in the same diameter bore or shaft. The heavier retaining ring cross-sections are in deeper and wider
grooves, to provide significantly greater thrust capacity.

FHE & FSE
FHEFS
VH &VS WH B WS HAH & XAS HH & HHU
VHM & VEM EHBES WHT & W51 WHM & W5M XDH & XD5 DNH & DNS HS5 & HSM
HHM & HHMU

Interchange Listing

Smalley retaining rings are interchangeable with both imperial and metric retaining ring grooves. Smalley offers
free samples of all stock retaining rings to test in your application. Cross reference a standard stamped or snap
ring to find the appropriate Smalley retaining ring to fit your application.

MILITARY METRIC EUROPEAN INDUSTRIAL
smaeys | PO | mi Aenors \CE | AEROSPACE |sPECIFICATION | Y/AD% | EATON | RETAINING | OTHERRINGS | ANDERTON
DTL-27426 MA 4035 DIN RING
VH uR
v us Groove Interchange Only
200 Use a Smalley Retaining Ring to fit into the same
WH RR /3 Lt . S
AS3217 groove of these stamped Retaining Rings (circlips).
AS4299
"2 e & AS3218
WHT RRT - - NAN - UHB -
WST RST 4. e XAN usc
WHM RRM /4 £o4e9) N5000 IN 3000 I:'gl N1200
' AS3215 % 5008 4000 ¥
UHO
. . . AS4299 5100 N 3100 = KiTadb
: AS3216 i 5108 4100
UsH
DNH DIN 472 DHO D1300
DNS DIN 471 DSH D1400
EH - MA 4017 -— = B e e =
ES MA 4016 = = -~ - -
b DIN 472 DHO D1300
F5 - DIN 471 - - e DSH D1400
KAH NAN uHB
KAS = il KAN Usc
XOH - ND HN
x0s ; XD SNL
XNH - . . N . UHO
XNS EN USH
smalley.com iicic or Online AnnicGlobaliSakitions 1-888-872-0690 50
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Retaining Rings

) Retaining Ring Applications

Spirolox® Single-Turn

Hose Fitting

The single-turn ring was made to fit in the shallow groove and keep
the cap on the fitting.

Air Vent

A light-duty, single-turn ring fits tightly into the groove of the plastic air
vent housing. It has a very small gap to provide nearly 360° support.

Hip Replacement

This titanium ring secures the shell and liner together to form the
socket of the new hip.

Ratchet Wrench

This one and a half-turn external ring retains the internal mechanical
components of the wrench, with the extra half-turn giving the strength

to retain if dropped.

51 | e )a Order OnlIr-|_atlor"
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Retaining Rings

Retaining Ring Applications )

Spirolox® Two-Turn

Electrical Coupler

A wave spring is coupled with a retaining ring to allow the components
to rotate independently.

Rubber Boot

The retaining ring clamps the rubber boot onto the groove, making a
nearly perfect seal when the boot fills with grease.

Bolt Replacement

Instead of utilizing multiple bolts, a two-turn ring is installed to retain
the two components of the gear assembly together, allowing for
simple assembly and leading to weight savings.
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Retaining Rings

D Retaining Ring Applications

Spirolox® Two-Turn

Pneumatic Fitting

This ring creates an ID/OD lock (see more on page 58) permitting 360°
rotation of the nut while staying in place on the shaft.

Bike Lock

A tamper-proof ring with reverse removal notches and a heavy
cross-section holds the lock within the assembly.

Gear Assembly

Aring is wound into the groove and extends outward radially, clearing
the four flat pinion shaft pins and preventing the pins from spinning
when the gears rotate.

Pulley

Retaining rings provide 360° side walls, eliminating the need for
pressed-on stamped side walls.

— ))] rder On!ine _tlon
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Retaining Rings

Retaining Ring Applications

Spirolox® Two-Turn

Belt Pulley

Three hold-down screws are used with this ring to form a bi-directional
shoulder. The ring rests on the pulley securing the inserted shaft in
one direction, with the screws clamping the ring to prevent movement
in the other direction.

Slip Clutch

The retaining ring provides a surface for the wave spring to be
mounted against, allowing the two main components to rotate
independently, developing the slip mechanism.

Axial Piston Pump

The bearing and spindle are held in the housing by the ring.
The removal notch allows for easy installation and removal for
modifications or repairs.

Needle Bearing

The ring secures the bearing cage assembly within the housing,
replacing the formerly unreliable operation of roll-forming the
housing.



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Retaining Rings

9 Retaining Ring Applications

WaveRing®

Gear Bracket

The worm gear shaft is preloaded and held in place by a two-turn
WaveRing, which fits in an internal groove and allows the gear/shaft to
float axially as the gear rotates.

Bearing Preload

This WaveRing keeps the assembly together and also preloads the
bearing cage, eliminating vibration caused by high radial speeds.
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Retaining Rings

Retaining Ring Applications

Constant Section

Right Angle Drive

Multiple retaining rings secure the assembly by providing removable
shoulders in the bore, simplifying the design of the gear box and
replacing flanged end plates.

Valve Actuator

A heavy duty ring with removal notches absorbs the occasional shock
loading of the pistons.

Pneumatic Clutch

Internal clutch components are held in the housing by a heavy duty
ring. The removal notch allows for quick removal for frequent field
repairs.

Pressure Gauge

In this assembly, the ring exerts a light pressure on the glass lens,
providing optimum load at all points along the circumference without
breaking the glass.
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Retaining Rings

D Retaining Ring Applications

Hoopster®

Pin Retainer

The Hoopster is retaining the pin, not the component, in a very shallow
groove that a traditional retaining ring would not fit in.

Cylinder Housing

The cylinder is very thin walled, but the Hoopster still allows for forces
to be applied even though there is a shallow groove.

Custom

Conduit Connector

A dished retaining ring was custom designed with sharp edges, and
when the nut is screwed in, clamping force is achieved, holding the

conduit in place.

57
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Retaining Rings

Retaining Ring Application Spotlight
: L I['))/OD Lgock O

What is an ID/OD Lock?

An ID/OD lock is when a retaining ring is used to hold two mating components together in an assembly. There
is a groove in both components that traps the ring, locking the ring on both the ID and OD (hence, the term ID/

OD lock). The ring cannot be removed, and the two components cannot be disassembled without damaging the
assembly.

Typically, the groove diameter in the housing is oversized to accommodate the ring diameter as it expands

over the shaft. The ring is installed loosely into the housing groove, then the housing is pushed onto the mating
component (shaft). The ring ID expands to the shaft diameter, then snaps into the shaft groove. The ring will
then cling tightly to the shaft groove. The oversized groove in the housing allows the two components to rotate
relative to each other, while the ring keeps both components locked together. The ring is hidden from view,
keeping two pieces connected in an easy and inexpensive manner that is aesthetically pleasing.
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Retaining Rings

E D Retaining Ring Assembly Methods

59

Installation Methods

Smalley’s retaining rings require no special tools to install or remove. For large volumes or assemblies with tight
space constraints, there are a number of installation methods to consider.

Manual Installation

Separate the end of the ring and insert into the groove. Wind the ring into the groove by pressing down around
the circumference until the entire ring is inside of the groove. This operation is the same for internal or external
installation. Watch how at smalley.com/videos.

Internal:

Semi-Automated and Automated Installation
For higher speed or large quantity assemblies, simple tooling can be used to aid in installation.

For internal installation, a tapered sleeve angled at 5° contacts the ring and acts as a plunger, pushing the
retaining ring into the groove. Hardened work surfaces work best for this type of tooling to prevent wear. Watch
how at smalley.com/videos.

Internal:

Plunger

Ring

Sleeve

Housing
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Retaining Rings

Retaining Ring Assembly Methods o)

For external installation, a tapered plunger is centered over the shaft, and the ring is placed over the plug.

A loose-fitting plug is centered at the recommended 5° angle over the shaft and the plunger pushes the ring
down over the plug and into the groove. An arbor press or air cylinder is commonly used to automate this
process. Watch how at smalley.com/videos.

External:

Plunger

Ring

Plug

Shaft

Removal Methods

Our standard rings are manufactured with removal notches so they are easily extracted from a groove with
simple tools such as a flat head screwdriver or a dental pick.

The notch on the end of the ring creates a small gap between the groove and the ring, so that the screwdriver or
pick can be inserted behind it to pry the visible end out of the groove. Then simply manually wind the ring out of
the groove. This method is the same for internal and external removal.

Removal Tooling

Smalley offers a Retaining Ring Removal Tool, part number RT-108, which fits between the individual layers of
a Spirolox Retaining Ring. The end of the tool is slotted, fitting over the notch so that it can be pried from the
groove and wound out. This tool is available with a variety of different end options.
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Retaining Rings .
D Assembly Tooling
Optional Tooling for High Volumes

Installation of an Internal Spirolox® Retaining Ring

The internal assembly tool consists of a flexible plunger that pushes a retaining ring through a tapered
sleeve and into a housing groove. Each assembly tool is designed to install a specific size ring. Tool sizing is
available in incremental sizes for rings up to 2", or 49 mm in diameter.

Internal Retaining Ring Tooling

Plunger
Spring Fingers fit into and hug the tapered ID of the sleeve to remain in contact with the ring
as it advances through the taper during installation. The fingers are designed with stiffness for

durability, yet are sufficiently flexible for ease of assembly.

Spirolox Sleeve with
Retaining Ring Tapered ID Housing

Handle Fingers e : Ring Groove

Sleeve

Made from hardened steel, the inside diameter is tapered at 5° to facilitate
installation by gradually contracting the ring’s diameter down to the
housing diameter. Installation will be successful as long as the sleeve stays
concentric to the housing. To accomplish this orientation, a chamfer exists
on the face of the sleeve, designed to locate on the chamfer of the mating
housing. The face surface of the sleeve provides a small thin-wall flange,
which accomplishes the concentric location of the sleeve to the housing.

i ic Global Solutions 1-888-872-0690
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Retaining Rings

Assembly Tooling @
Optional Tooling for High Volumes

Installation of an External Spirolox® Retaining Ring

The external assembly tool consists of a flexible plunger that pushes a retaining over a plug and into a shaft
groove. Each assembly tool is designed to install a specific size ring. Tool sizing is available in incremental
sizes for rings up to 2", or 49 mm in diameter.

External Retaining Ring Tooling

Plug

Made from hardened steel, the outside diameter is tapered at 5° to facilitate installation by
gradually increasing the ring’s diameter up to the shaft diameter. Installation will be successful as
long as the plug stays concentric to the shaft. To accomplish this orientation, a chamfer exists on the
face of the plug, designed to locate on the chamfer of the mating shaft. The face surface of the plug
provides a small thin wall flange, which accomplishes the concentric location of the plug to the shaft.

Handle Plug with
‘ e, Tapered OD Shaft

/ Fingers Spirolox

/ Retaining Ring R irsonn

Plunger
Spring Fingers fit onto and hug the tapered OD of the sleeve to remain in contact with the ring as it advances over
the taper during installation. The fingers are designed with stiffness for durability, yet are sufficiently flexible for

ease of assembly.

Custom Engineering and Design Assistance

In addition to our standard installation tooling, Smalley engineers can develop custom tooling for your Smalley
custom ring to assist with your manual or semi-automated assembly.

!
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Retaining Rings

o) VH Series
; Spirolox® Light Duty Internal

GROCVE
e RING RING i GROOVE =,
RADIAL WALL THICKMESS _b| l"‘ DEPTH 1 WIDTH

T
_1|i_

HOUSING
DIAMETER

i
GROOVE
DIAMETER

! 1}
RING FREE
CUTSIDE
DIAMETER
Product Dimensions: All dimensions in inches unless otherwise specified,

Salley Part Number “ Groove Thrust Capacity
Add Ju[h\ Dlamm_er
Carbon

Steel

VH-25°* 6.35 ; 481
VH-3134 -516 312 7.92 329 154 750
VH-37%4 -516 375 8.53 398 265 901
VH-43* 516 437 11.10 466 402 1,050
VH-50 -516 .500 12.70 S31 500 1,300
VH-56 516 562 14.27 593 560 1,460
VH-62 -516 625 15.88 656 620 1,630
VH-68 -S16 687 17.45 19 680 1,790
VH-75 516 750 19.05 783 800 1,950
VH-81 -516 812 20.62 862 1.210 2,460
VH-87 -516 875 22.23 926 1,300 2,660
VH-93 -516 937 23.80 989 1,390 2,840
VH-100 516 1.000 25.40 1.052 1,480 3,040
VH-106 -51é6 1.062 26.97 Ll 1,650 3,500
VH-112 -502 516 1.125 28.58 1.180 1,750 3,710
VH-118 -S02 -516 1.187 30.15 1.242 1,850 3,920
VH-125 -502 -516 1.250 ALIS 1.307 1,940 4,120
VH-131 -502 516 1312 3332 1.369 2,040 4,330
VH-137 -502 516 1.375 3493 1433 2,140 4,540
VH-143 -S02 516 1.437 36.50 1496 2,240 4,740
VH-150 -502 -516 1.500 38.10 1559 2,330 4,950
VH-156 -502 -516 1.562 39.67 1.637 3,200 6,390
VH-162 -502 -516 1.625 41.28 1.701 3,330 6,650
VH-168 -502 -516 1.687 42.85 1.763 3,460 6,900
VH-175 -502 516 1.750 44.45 1.827 3,590 7160
VH-181 -502 =516 1.812 46.02 1.890 3,710 7410
VH-187 -502 516 1.875 47.63 1.953 3,840 7,670
VH-193 -S02 516 1.937 4920 2016 3,970 7,920
VH-200 -502 -516 2.000 50.80 2079 4,100 8,180
VH-206 -502 -516 2,062 5237 2162 5,540 8,430
VH-212 -502 516 2125 53.98 2226 5710 8,690
VH-218 -502 -516 2.187 55.55  2.289 5,870 8,950
VH-225 -502 516 2.250 5715  2.352 6,040 9,200
VH-231 -502 -516 2312 5872 2415 6,210 9,460
VH-237 -502 516 2375 60.33 2478 6,380 9,720
VH-243 -S02 -516 2,437 61.90 2541 6,550 9,970
VH-250 -502 516 2.500 63.50  2.605 6,720 10,230
VH-256 -S02 -516 2562 65.07  2.667 6,880 10,480
VH-262 -502 -516 2.625 66.68 2731 7,050 10,740
VH-268 -502 -516 2.687 6825 2794 7,220 10,990
VH-275 -502 -516 2.750 69.85 2857 7,390 11,250
VH-281 -S02 =516 2.812 7142 2920 7,550 11,500
VH-287 -502 516 2.875 7303 2983 7,720 11,760
VH-293 -502 -516 2937 7460  3.046 7,890 12,010
VH-300 -502 -516 3.000 76.20 3110 8,060 12,270
VH-306 -502 -516 3.062 77.77  3.188 9,960 15,760
VH-312 -502 -516 3.125 7938 321 10,160 16,080
VH-318 -502 -516 3.187 80.95 3314 10,360 16,400
VH-325 -502 -516 3.250 8255 3377 10,570 16,720
VH-331 -502 -516 3.312 8412  3.440 10,770 17,040
' Based on a groove material yield strength of 45,000 psi and a safety factor of 2. I No remaval notch.
?Based on a safety factor of 3. *Square edge wire,

63 Get quote ))] Ol’der Online
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Smalley Part Number

Carbon —
Steel I

VH-337
VH-343
VH-350
VH-356
VH-362
VH-368
VH-375
VH-381
VH-387
VH-393
VH-400
VH-412
VH-425
VH-437
VH-450
VH-462
VH-475
VH-487
VH-500
VH-525
VH-550
VH-575
VH-600
VH-625
VH-650
VH-675
VH-700
VH-725
VH-750
VH-775
VH-800
VH-825
VH-850
VH-875
VH-200
VH-225
VH-950
VH-975
VH-1000

Housing

Add Suffix Diameter

3 "_l. 3 3 1 | mm
-502 -516 3375 85.73
-502 -516 3.437 87.30
-502 -516 3.500 B8.90
-502 -516 3.562 ?0.47
-502 -516 3.625 22.08
-502 -516 3.687 93.65
-502 -516 3.750 95.25
-502 -516 3.812 96.82
-502 -516 3.875 98.43
-502 -516 3.937 100.00
-502 -516 4.000 101.60
-502 -516 4125 104.78
-502 =516 4250 107.95
-502 -516 4375 11113
-502 -516 4.500 114.30
-502 -516 4625 117.48
-502 -516 4.750  120.65
-502 -516 4875 123.83
-502 -516 5.000 127.00
-502 -516 5.250 133.35
-502 -516 5500 139.70
-502 =516 5750 146.05
-502 -516 6.000 152.40
-502 -516 6250 158.75
-502 -516 6500 165.10
-502 -516 6750 171.45
-502 -516 7.000 177.80
-502 -516 7.250 18415
-502 -516 7.500 190.50
-502 -516 7.750 196.85
-502 -516 8.000 20320
-502 -516 8250 209.55
-502 -516 8.500 215.90
-502 -516 8.750 22225
-502 -516 9.000 228.60
-502 -516 9.250 23495
-502 -516 9.500 241.30
-502 -516 9.750  247.65
-502 -516 10.000 254,00

VH Series

Spirolox® Light Duty Internal Continued

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

?Based on a safety factor of 3.

188
.188
.188
.188
.188
225
225
225
225
225
225
225
225
225
225
225
265
265
265
265
265
265
265

300
300
300

+.060/-.000

.345
.345

.345

+.004/-.008

D4s

046

076

044
044
044
044
044
044
044
044
044
044
044
052
052
052
052
052
052
052
052
067
067
067
067
067
067
067
067
067
067
067
067
067
067
082
082
082
082
082
082

o
o
o
~
3
Q
+

Retaining Rings

11,180
11,380
11,580
11,790
11,990
12,190
12,400
12,600
12,800
13,010
16,040
16,520
17,010
17,500
17,980
18,470
18,950
19,440
24,490
26,830
29,260
31,810
34,460
37,680
40,560
43,540
46,640
49,830
53,140
56,550
60,070
64,290
48,040
71,890
75,850
79,910
84,080
88,360

17,370

17,690
18,010
18,330
18,650
18,970
19,300
19,620
19,940
20,260
20,580
23,850
24,570
25,290
26,010
26,740
27,460
28,180
28,900
40,240
42,160
44,080
45,970
47,910
49,830
51,740
53,660
55,580
57,490
59,410
61,320
63,240
65,160
83,570
85,950
£8,340
90,730
93,120
95,500

* No remaval notch.
*Square edge wire.

r Online
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Retaining Rings

D

Smalley Part Number
Carbon e

VHM-6"¢
VHM-7+¢
VHM-8"*
VHM-9*#
VHM-10"*
VHM-11°#
VHM-12*
VHM-13
VHM-14
VHM-15
VHM-16
VHM-17
VHM-18
VHM-19
VHM-20
VHM-21
VHM-22
VHM-24
VHM-25
VHM-26
VHM-28
VHM-29
VHM-30
VHM-31
VHM-32
VHM-34
VHM-35
VHM-36
VHM-37
VHM-38
VHM-40
VHM-42
VHM-45
VHM-47
VHM-48
VHM-50
VHM-52
VHM-55
VHM-56
VHM-58
VHM-60
VHM-62
VHM-63
VHM-65
VHM-68
VHM-70
VHM-72
VHM-75
VHM-78
VHM-80

Add Suffix '

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-516
-516
-516
-516
-516
-516
-516
-516
-s16
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
516
516
-516
-516
-516
-516
-516
-516
-516
-516
516
=516
-516
516
516
-516
516
516
516
516
516
-516
-516
516
-516
-516
-516
516

RING FREE

OUTSIDE

DIAMETER

VHM Series
Metric Light Duty Rings Internal

__RING RING Il
RADIAL WALL THI:KN£55'+| i"'_

|

Housing
Diameter

6.00

7.00

8.00

9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
24.00
25.00
26.00
28.00
22.00
30.00
31.00
32.00
34.00
35.00
36.00
37.00
38.00
40.00
42.00
45.00
47.00
48.00
50.00
52.00
55.00
56.00
58.00
60.00
62.00
63.00
65.00
68.00
70.00
72.00
75.00
78.00
80.00

1.50
1.57
1.65
1.77
1.85
1.89
1.97
2.05
217
2.20
2.28
2.36
2.44
2.48
2.56
2.68
276
2.83
295
3.07
3.15

Product Dimensions: All dimensions in millimeters unless otherwise specified,

GROGVE

GROOVE
DIAMETER

N

T

HOUSING
DIAMETER

i

GROCVE

WIDTH

==

DEPTH '_'l

o
S
=
@
M
+

' Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

*Based on a safety factor of 3.

65

546
702
1,003
1,238
1,634
1,930
2,281
2,456
2,632
2,807
2,983
3,158
3,519
5,166
5,424
5,683
6,199
6,458
6716
7,642
7,915
8,188
8,461
8,734
9,279
9,552
9,825
10,098
10371
14,426
15,147
16,229
16,950
17,311
18,032
24,583
26,001
26,473
27,419
28,364
29,310
29,783
30,728
32,146
33,092
34,037
35,456
44,477
45,617

2,320

3,183

3,580

3,978

4,388

4,774

6,261

6,742

7,224

7,705

8,187

8,669

9,150
11,097
11,652
12,207
13,317
13,872
14,427
16,303
16,885
17,467
18,049
18,632
19,796
20,378
20,960
21,543
22,125
28,748
30,185
32,34
33,779
34,497
35,935
37,372
39,528
40,247
41,684
43,122
44,559
45,278
46,715
48,871
50,309
51,746
53,902
70,250
72,052

' Ne remaval notch,
*Square edge wire.

Order Onlin



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Smalley Part Number
e L i

Steel

VHM-82

VHM-85

VHM-88

VHM-90

VHM-92

VHM-95

VHM-98

VHM-100
VHM-102
VHM-105
VHM-110
VHM-112
VHM-115
VHM-120
VHM-125
VHM-130
VHM-135
VHM-140
VHM-145
VHM-150
VHM-155
VHM-160
VHM-165
VHM-170
VHM-175
VHM-180
VHM-185
VHM-190
VHM-195
VHM-200
VHM-210
VHM-220
VHM-230
VHM-240
VHM-250
VHM-260
VHM-270
VHM-280
VHM-290
VHM-300

-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

VHM Series

Metric Light Duty Rings Internal Continued

Add Suffix

82.00

85.00

66.00

20.00

92.00

95.00

98.00
100.00
102.00
105.00
110.00
112.00
115.00
120.00
125.00
130.00
135.00
140.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00

Housing

Diameter

323
335
3.46
3.54
3.62
3.74
3.86
3.94
4.02
413
433
441
453
472
492
512
5.31
551
5.71
591
6.10
630
650
669
6.89
7.09
7.28
7.48
7.68
7.87
B8.27
8.66
9.06
9.45
9.84
10.24
10,63
11.02
11.42
11.81

85.25
88.29
.32
93.36
95.37
28.39
101.41
103.43
105.44
108.92
113.98
116.01
119.12
124.30
129.47
134.66
139.83
145.00
15017

+.89/-.00

15530 =

160.46
165.64
170.82
175.99
181.17
186.35
191.52
196.70
201.87
207.05
217.40
22776
23811
24844
258.81
26917
27952
289.87
300.22
310.58

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

“Based on a safety factor of 3.

+1.52/-.00

4.78
478
478
5.72
5.72
5.72
B2
5.72
5.72
Nl
5.72
5.72
372
6.73
673
6.73
6.73
6.73
6.73
6.73
6.73
6.73
7.62
7.62
7.62
B.76
8.76
8.76
876
9.65
9.65
9.65
9.65
9.65

1.55
1.55
1.55
1.55
1.55
13
1.55
1.55
1.55
1.55
1.55
1.93
1.93
1.93
1.93
23
1.93
1.93
1.93
1,93

84.34

87.34 |

?0.34
92.34
F4.34
97.34
100.34
102.34
104.34
107.80
112.80

128.12
133.26
138.38
143.50
148.62
153.76
158.88

164.00 |

169.11
174.25

172.38 |
184.50 |

189.63
194.75
199.88

205.00 @ =

215.25
225.50
235.75

24600

256.25

- 26650
- 27675

287.00
297.25
307.50

| 114:80 B
11788
 123.00

+.18

1.12
1.12
112
1.32
1.32
1.32
1.32
1.32
1.32
1.32
1.70
1.70
1,70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
2.08
2.08
2.08
2.08
2.08
2.08
2.08
2.08
2.08

+.10/-.00

Retaining Rings

46,757

48,468
50,179
51,319
52,460
54,170
55,881
57,021
58,162
71,642
75,054
76,418
80,707
87,725
95,036
103,272
111,192
119,404
127,974
137,436
146,361
155,956
145,855
176,059
186,568
197,381
208,499
219,922
231,649
243,681
268,658
294,854
322,268
350,900
380,751
411,821
444,108
477,614
512,329
548,282

_ e adial i v : it - ST L

214,872
221,587
228,302
235,017
241,731
248,446
255,161
261,876
268,590
282,020
367,882
384,604
401,326
418,048
434,770
451,492
468,214
484,936
501,658
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Retaining Rings

Smalley Part Number
Add Suffix

WH Series

Spirolox® Medium Duty Internal

*Compliance with A§3217, AS4299,

Carbon
Steel

WH-50
WH-51
WH-53
WH-56
WH-59
WH-62
WH-65
WH-68
WH-71
WH-75
WH-77
WH-78
WH-81
WH-84
WH-86
WH-87
WH-90
WH-93
WH-96
WH-98
WH-100
WH-102
WH-103
WH-106
WH-109
WH-112
WH-115
WH-118
WH-121
WH-125
WH-128
WH-131
WH-134
WH-137
WH-140
WH-143
WH-145
WH-146
WH-150
WH-156
WH-157
WH-162
WH-165
WH-168
WH-175
WH-181
WH-185
WH-187
WH-193
WH-200

-502

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-516
-516
516
-516
=516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-§16
-S16
-516
516
-516
-516
516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-§16
-516
-516
516
-516
516
-516
-516
-816
-516
-516
-516

ﬂ

\
|

MIL-DTL-27426/3

WH-156

RING "
RING
RABIALIVALL THICKNESS
RING FREE
COUTSIDE
DIAMETER
l WH50TO
i EE— wH50 L

938

968

987
1.000
1.023
1.031
1.062
1.093
1.125
1.156
1.188
1.218
1.250
1.281
1.312
1.343
15370
1.406
1.437
1.456
1.468
1.500
1.562
1.574
1.625
1.653
1.687
1.750
1.813
1.850
1.875
1.938
2.000

12.70
13.00
13.49
14.27
15.09
15.88
16.66
17.45
18.24
19.05
19.74
19.84
20.62
21.41
22.00
22.23
23.01
23.83
2459
25.07
25.40
25.98
26.19
26.97
27.76
28.58
29.36
30.18
30.94
3175
32.54
33.32
34
34.93
3571
36.50
36.98
37.29
38.10
39.67
39.98
41.28
41.99
42.85
44.45
46.05
46.99
47.63
49.23
50.80

544 ‘"' 045 025
564 045 L8025
594 045 | 025
626 045 L 025
458 .045 .025
689 B 045 025
720 @ o0ss WM 025
751 00 045 025
790 (- 065 031
817 = 065 N 031
821 i 065 M .03
853 |5 085 .03
889 B4 065 W 031
913 B8 065 BN 031
922 8 i 065 031
947 B 065 J 031
986 [ 065 [N 031
1025 BN 075 WM 037
1041 | 075 .037
1.054 M 075 M 037
1.078 M 075 B .037
1084 Bl 075 WM 037
1.117 075 =1 037
1.147 075 037
1.180 075 B4 037
1.210 075 Bl 037
1.249 085 B8 043
1278 B 085 SN .043
1312 §=§ 085 . .043
1342 P 085 .043
1374 Bl 085 043
1408 Bl 085 | 043
1.442 095 | .043
1.472 095 | 043
1504 095 . .043
1.523 095 | .043
1535 095 043
1567 095 | 043
1634 = .108 049
1649 = .108 . .049
1701 & 108 8 .049
1730 g=§ 108 B 049
1768 18 049
1834 218 B8 049
1894 =1 118 049
1937 Bg 118 | 049
1960 18 | 049
2025 @ 118 | 049
2091 128 . 049

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
?Based on a safety factor of 3.

67

&P

GROOVE

GROOVE
DIAMETER

0

Slke

HOUSING
DIAMETER

'

GROOVE

WIDTH

Product Dimensions: All dimensions in inches unless otherwise specified.

+.003

+.003

+.005

+.004/-.000

2,000
2,050
2,130
2,250
2,380
2,500
2,630
2,750
2,870
3,360
3,480
3,500
3,640
3,780
3,880
3,920
4,060
4,200
5,180
5,280
5,350
5470
5510
5,680
5,840
6,020
6,180
7,380
7,570
7770
7,960
8,150
8,350
8,540
8,740
8,930
9,050
9,120
9,320
10,100
10,180
10,510
10,690
10,910
11,310
11,720
11,940
12,120
12,530
12,930

* Contact Smalley for details/information on how to order parts to be in compliance with this

specification.

Order Onlin
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Smalley Part Number

Carbon
Steel

WH-204
WH-206
WH-212
WH-216
WH-218
WH-225
WH-231
WH-237
WH-243
WH-244
WH-250
WH-253
WH-256
WH-262
WH-267
WH-268
WH-275
WH-281
WH-283
WH-287
WH-293
WH-295
WH-300
WH-306
WH-312
WH-314
WH-318
WH-325
WH-331
WH-334
WH-337
WH-343
WH-350
WH-354
WH-356
WH-362
WH-368
WH-374
WH-375
WH-381
WH-387
WH-393
WH-400
WH-406
WH-412
WH-418
WH-425
WH-431
WH-433
WH-437
WH-443
WH-450
WH-452
WH-456
WH-462
WH-468
WH-472
WH-475
WH-481
WH-487
WH-492
WH-493
WH-500
WH-511
WH-512
WH-525

WH Series

Spirolox® Medium Duty Internal Continued

-516
-516
516
-516
516
-516
-516
-516
-516
-516
516
516
516
516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
516
-516
516
516
516
-516
516
-516
-516
-516
-516
-516
516
516
516
-516
516
-516
516
-516
-516
516
-516
-516
516
-516
-516
-516
516
516
516
516
516
-516

Housing

Diameter

2047

2.062
2.125
2.165
2.188
2.250
2312
2.375
2.437
2.440
2.500
2.531
2.562
2,625
2.677
2.688
2.750
2.813
2.834
2875
2937
2.952
3.000
3.062
3.125
3.149
3187
3.250
3312
3344
3.375
3.437
3.500
3.543
3562
3.625
3.687
3.740
3.750
3.812
3.875
3.938
4.000
4.063
4125
4.188
4.250
4312
4.330
4.375
4.437
4.500
4.527
4.562
4.625
4.687
4724
4.750
4.812
4.875
4.921
4.937
5.000
5.118
5.125
5.250

5199

52.37
53.98
54.99
55.58
57.15
58.72
40.33
61.90
41.98
63.50
64.29
45.07
4668
48.00
68.28
49,85
71.45
71.98
73.03
74.60
7498
76.20
77.77
79.38
79.98
B0.95
8255
84.12
84,99
85.73
87.30
88.90
89.99
20.47
$2.08
93.65
$5.00
9525
96.82
98.43
100.03
101.60
103.20
104.78
106.38
107.95
109.52
109.98
111.13
112.70
114.30
114.99
115.87
117.48
119.05
119.99
120.65
122.22
123.83
124.99
125.40
127.00
130.00
130.18
133.35

+.025/-,000

168
168
168
168
178
178
178
78
188
.188
188
188
.188
198
198
.198
198
198
198
208
208
.208
218
.218
.218
218
.228
.228
228
228
238
.238
238
238
250
250
250
.250
250
250
250
250
.250
.250
.250
.250

[=]
=]
=
4.803 ﬁ
Q
+

+.006

056
056

056
056
056
056
056
056
056
056
048
.068
068
.068
068
068
068
068
068

0&8
068
068
048
068
068
068
068
068
068
048
068
068
048
0e8
048
068
068

068
068
068
079
079
079
079
079
079
079
079
079
079
079
079

+.005/-.000

Retaining Rings

13,330
13,740
14,000
14,150
14,550
14,950
15,360
15,760
15,780
16,160
16,360
16,560
16,970
17,310
17,380
17,780
18,190
18,320
18,590
18,990
19,090
24,150
24,650
25,150
25,350
25,650
26,160
26,660
26,930
27,170
27,660
28,170
28,520
28,670
29,180
29,680
30,100
30,180
30,680
31,190
31,700
32,200
32,700
33,200
33,710
34,210
34,710
34,850
35,210
35,710
36,220
36,440
36,720
43,940
44,530
44,880
45,130
45,720
46,310
46,750
46,900
47,500
48,620
48,690
49,880

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

*Based on a safety factor of 3.

* Contact Smalley for details/information on how to arder parts to be in compliance with this

er Online

specification.
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Retaining Rings

WH Series

Spirolox® Medium Duty Internal
*Compliance with AS3217, AS4299, MIL-DTL-27426/3

o —of o SRS
|
TT ==

RING
[TRADIAL WALL m:cmass_'—| t"— DEFTH ]

| |

RING FREE ] HOUSING
QUTSIDE | A DIAMETER
DIAMETER 1 GROOVE |

I DIAMETER |

ﬂwmse. _IT L

&UP

Product Dimensions: All dimensions in inches unless otherwise specified.

Dlameter [

£4C SUHIX g}““'dh Thickness | Diameter
Steel "{""“" b (in) (in)
in) {in} \

WH-537 : . / ; . . i

WH-550 -502 -516 5500 13970  5.93 | 250 W 072° WM 5547 @ 079 28,770 52,250
WH-551 -502 -516 5511 13998 5703 | 250 FY o072 B 5658 079 28,830 52,360
WH-562 502 -516 5.625 14288  5.818 250 ﬁ 072 BN 5772 B9 079 29,400 53,440
WH-570 -502 -516 5708 14498 5909 & 250 | o2 | 5861 = 079 31,070 54,230
WH-575 502 516 5750 14605 5950 4 250 072 B 5903 Bl 079 | 31,300 54,630
WH-587 502 516 5875 14923 6077 = 250 5 072 [ 6028 | 079 | 31,980 55,810
WH-590 -502 516 5905 14999 6106 @M 250 WM 072 M 6058 EM .079 32,140 56,100
WH-600 502 516 4000 15240 6202 | 250 | 072 | | 6153 || 079 | 32,660 57,000
WH-612 502 516 6125 15558  6.349 312 086 | 6297 094 37,200 69,500
WH-625 -502 516 6250 15875  6.474 312 086 | 6422 094 37,990 70,920
WH-629 -502 -516 6299 15999 6.524 312 086 B 6471 094 38,290 71,480
WH-637 502 516 6375 16193  46.601 312 086 | 6547 094 38,750 72,340
WH-650 -502 -516 6500 16510 6726 §=§ 312 086 6.672 094 39,510 73,760
WH-662 -s02 -516 6.625 16828  6.863 [= 312 086 | 6.807 094 42,620 75,180
WH-669 502 -516 6692 16998 6931 Bl 312 08 | 6874 094 43,050 75,940
WH-675 502 -516 6750 17145 6987 [ 312 086 | 6932 094 43,420 76,600
WH-687 -502 516 6875 17463 7114 B 312 086 7.057 094 44,220 78,010
WH-700 502 516 7.000 177.80  7.239 312 08 | 7182 094 45,030 79,430
WH-708 502 -516 7.086 17998  7.337 312 085 BN 7278 094 48,080 80,410
WH-712 -502 -516 7125 18098  7.376 312 08 | 7317 094 48,350 80,850
WH-725 -502 -516 7.250 18445 7.501 B 312 086 | 7442 094 49,200 82,270
WH-737 502 516 7375 18733 7.428 || 312 086 |21 7567 094 50,050 83,690
WH-748 -502 -516 7.480 18999  7.734 WM 312 086 @l 7.672 094 50,760 84,880
WH-750 502 -516 7500 19050 7754 | 312 086 [ 7.492 094 50,890 85,110
WH-762 -502 -516 7625 19368 7890 | 312 ¥ 086 - 7827 094 E=Y 54440 86,520
WH-775 502 -516 7750 19685 8014 | 312 =N o086 | 7952 B 094 [ 55330 87,940
WH-787 502 -516 7875 20003 8131 | 312 E 086 8077 Bl o094 BY 43,360 89,360
WH-800 502 516 8000 20320 8266 | 312 F=4 08 | 8202 BN 054 B 57,110 90,780
WH-825 502 -516 8250 20955 8528 ° 375 Rl 086 [ 8442 094 B 41,820 93,620
WH-826 502 516 8267 20998 8546 375 086 8479 094 61,940 93,810
WH-846 502 -516 8464 21499 8744 - 375 086 — B.676 094 63,420 96,050
WH-850 502 -516 8500 21550 8780 = 375 086 1 8712 094 63,690 96,450
WH-875 502 -516 8750 22225 9041 - 375 086 WM 8972 094 68,650 99,290
WH-885 502 -516 8.858 22499 9151 o 375 086 | 9.080 094 69,500 100,520
WH-900 -502 516 9.000 22860  9.293 .8 375 086 B 9222 094 70620 102,130
WH-905 -502 516 9.055 23000 9359 375 086 | 9.287 094 74,250 102,750
WH-925 502 516 9250 23495 9555 | 375 086 | 9482 094 75,850 104,960
WH-944 502 -516 9.448 23998 9755 B 375 086 | 9.680 094 77,470 107,210
WH-950 -502 516 9.500 24130 9.806 | 375 086 B 9732 094 77,900 107,800
WH-975 -502 516 9.750 247.65 10068 | 375 086 | 9992 094 83,390 110,640
WH-1000 -502 -516 10000 25400 10320 = 375 086 10242 094 85,530 113,470
WH-1025 502 -516 10250 260.35 10582 | 375 086 [ 10502 094 91,290 116,310
WH-1050 -S02 -S16 10500 26670 10.834 = 375 086 [ 10752 094 93,520 119,150
WH-1075 -502 516 10750 27305 11095 | 375 08 | 11012 094 99,540 121,990
WH-1100 -s02 516 11.000 27940 11.347 | 375 086 || 11.262 094 101,840 124,820

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2. * Contact Smalley for details/information on how to arder parts to be in compliance with this
“Based on a safety factor of 3, specification.
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Smalley Part Number

Carbon Add Suffix

Steel

WHW-75

WHW-87 -517
WHW-100 -517
WHW-112 -517
WHW-125 -517
WHW-137 -517
WHW-150 -517
WHW-162 -517
WHW-175 -517
WHW-187 -517
WHW-200 =517
WHW-212 -517
WHW-225 -517
WHW-237 -517
WHW-250 -517
WHW-262 -517
WHW-275 -517
WHwW-287 -517
WHW-300 -517
WHW-312 -517
WHW-325 -517
WHW-350 -517
WHW-362 -517
WHW-375 =517
WHW-387 -517
WHW-400 -517
WHW-412 -517
WHW-425 -517
WHW-450 -517
WHW-475 -517
WHW-500 -517

NO CRIMP
WSW.75 TO
WEW-300

CRIMP
WEW-312
&UP

” Retaining Rings
WHW Series

WaveRing® Internal

MAXIMUM 0.0 AT FREE HEIGHT: |-— GROCVE WIDTH
= SOLIDEQUALS SRR T s "'I — (MINIMUM)
GROOVE DIAMETER L "| | 1
|- ‘7,“]| ..
el |
HOUSING
RING DIAMETER
THICKNESS GROOVE
DIAMETER
i | | '
RING 2 TURNS —em 2/ —
RADIAL WALL g ; =

Housing
Diameter

875
1.000
a2k
1.250
1.375
1.500
1.625
1.750
1.875

2125
2.250
2375
2.500
2.625
2.750
2875
3.000
3.125
3.250
3.500
3.625
3.750
3.875
4.000
4.125
4.250
4.500
4.750
5.000

19.050

22.225
25.400
28575
31.750
34.925
38.100
41.275
44.450
47.625
50.800
53.975
57.150
60.325
63.500
66.475
69.850
73.025
76.200
79.375
82.550
£8.900
92.075
95.250
98.425

101.600

104.775

107.950

114.300

120,650

127.000

Product Dimensions: All dimensions in inches unless otherwise specified,
- - 7 : Max Free
1 1 § ; Height
(in)

Load (Ib)
@ Waork
Height

Number of
Waves

! . ‘ : 25@ 080 : 3
042 .085 931 15 30 @.085 110 3
042 .08s 1.066 125 34@ 085 120 3
.050 128 1.197 130 38@.100 125 3
050 128 1.330 140 40@.100 135 3
.050 128 1.461 130 45@.100 125 4
050 128 1.594 140 50@.100 135 4
062 158 1.725 140 55@.110 135 4
062 158 1.858 145 60@.110 140 B
.062 158 1.989 146 63@.110 A41 4
.062 158 2122 155 65@.110 150 4
078 .188 2.251 75 70@.130 170 -
078 .188 2.382 180 75@.130 A75 -
.078 .188 2.517 185 80@.130 180 4
.078 .188 2.648 .188 4@ 130 183 4
.093 225 2.781 225 88@.170 220 4
093 225 2.914 234 94@.170 229 4
093 225 3.051 .230 97@.170 225 4
093 225 3182 235 100@.170 230 4
AN .281 3.315 .255 103 @.185 250 4
A1 281 3.446 255 106 @ .185 250 4
AN 281 3.710 .250 115@.185 .245 <
an 281 3841 .250 117 @ .185 250 B
A1 312 3.974 .260 121@.185 255 4
11 312 4.107 .265 126 @ .185 260 4
A1 312 4.240 .260 130@.185 8D 4
St 312 4.365 263 134@.185 258 4
i 312 4.490 269 140@ 185 264 4
ik 312 4.740 255 150 @ .185 250 5
Ll 312 4.995 .257 160 @ .185 252 5
i 212 5.260 252 170 @ .185 247 5
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Retaining Rings

Smalley Part Number

Carbon
Steel

WHT Series

Spirolox® Medium/Heavy Duty Internal

RING RING ol g
I RADIAL WALL THICKNESS —| |

! | |

| ] | ]

| |
RING FREE H i
OUTSICE | \
DIAMETER A l 11

i |

|

Y WHT-50TO

| WHT-150

Housing
Diameter

WHT-156 TO
| WHT-600

WHT-625
EUP

N

GROOVE

GEPTH

HOUSING
CIAMETER

GROOVE

DIAMETER

GROOVE
WIDTH

Product Dimensions: All dimensions in inches unless cthenwise specified,

WHT-50

WHT-51

WHT-56

WHT-62

WHT-68

WHT-75

WHT-77

WHT-81

WHT-B6

WHT-87

WHT-90

WHT-93

WHT-100
WHT-102
WHT-106
WHT-112
WHT-118
WHT-125
WHT-131
WHT-137
WHT-143
WHT-145
WHT-150
WHT-156
WHT-162
WHT-165
WHT-168
WHT-175
WHT-181
WHT-185
WHT-187
WHT-193
WHT-200
WHT-206
WHT-212
WHT-218
WHT-225
WHT-231
WHT-237
WHT-244
WHT-250
WHT-253
WHT-256
WHT-262
WHT-268
WHT-275
WHT-281
WHT-283
WHT-287

-502
-502
-502

-502

-502
-502
-502
502
-502

-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516

500 1270 045 035
512 13.00 045 035
562 1427 045 035
625  15.88 045 035
688 1748 055 035
750 19.05 I=1 055 035
a7 19.74 : d 055 | 042
812 2062 / T 042
866 2200 { 065 [N 042
875 22.23 ; 065 042
901  22.89 .065 042
938  23.83 . .075 042
1.000  25.40 075 . 042
1.023 2598 075 042
1062 2697 078 B 050
1125 2858 078 050
1188 30.18 088 | 050
1250 3175 A 093 . 080
1312 33.32 093 = 050
1375 34.93 1 o098 & 050
1438 3653 03 | 050
1456 3698 .108 | .050
1500  38.10 .108 | 050
1562  39.67 113 062
1625  41.28 N 113 | 062
1653 41.99 PN .11z BN 0cs2
1688  42.88 =] 11e | 062
1750 44.45 P s B 052
1812 46.02 a23 B 062
1850  46.99 b 123 062
1875  47.63 a28 M 042
1938  49.23 128 062
2.000  50.80 ! .138 062
2062 5237 141 078
2125 5398 J41 Bl 078
2188 5558 2321 141 078
2250 5715 2386 141 078
2312 5872 2457 .188 078
2375 6033 2522 P 188 078
2440 6198 2588 F=) 188 078
2500 6350 2653 PG .188 078
2.531 6429  2.687 [ .188 078
2562 6507 2720 B 188 093
2625  66.68 188 093
2.688  68.28 188 093
2.750 69.85 188 093
2813 7145 188 093
2834 7198 188 093
2875 7303 188 093

m
=]
S
H

659

724

790

819

857

212

922

250

989
1.055
1.079
1.120
1.185
1.250
1.320
1.385
1.450
1.515
1.535
1.580
1.647
1.715
1.745
1.780
1.845
1.910
1.949
1.975
2.040
2.110
2175
2.240
2.305
2370
2.440
2.505
2.570
2.635
2.668
2.700
2.765
2.834
2.900
2.965
2.987
3.030

.046
.046
046
056
056
056
056
056
.056
.056
056
056
068
068
068
068
068
068
068
068
068
068
.086
.086
086
.086
086
.086
0Bb
.0B&
086
103
103
103
103
103
103
103

+.004/-.000

2,530
2590
2,840
3,160
3,480
3,790
4,720
4,930
5,260
5310
5470
5,690
6,070
6,210
7,010
7420
7,840
8,250
8,660
9,070
9,490
9.610
9,900
12,780
13,290
13,520
13,810
14,320
14,820
15,130
15,340
15,850
16,360
21,220
21,870
22,520
23,160
23,800
24,440
25110
25,730
26,050
29,940
30,680
31,410
32,140
32,880
33120
33,600

Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a safety factor of 3,
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WHT Series

Spirolox® Medium/Heavy Duty Internal Continued

Smalley Part Number

————

WHT-300
WHT-306
WHT-312
WHT-315
WHT-325
WHT-334
WHT-346
WHT-350
WHT-354
WHT-356
WHT-362
WHT-375
WHT-387
WHT-393
WHT-400
WHT-412
WHT-425
WHT-433
WHT-450
WHT-462
WHT-475
WHT-500
WHT-525
WHT-537
WHT-550
WHT-575
WHT-600

WHT-625
WHT-650
WHT-662
WHT-675
WHT-700
WHT-725
WHT-750
WHT-775
WHT-800
WHT-825
WHT-850
WHT-875
WHT-900
WHT-925
WHT-250
WHT-975
WHT-1000
WHT-1050

-502
-502

[

-516
-516
-516
-516
-516
-516
<516
-516
-516
516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
=516

516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516

Housing
Diameter
= —
3.000 76.20
3.062 77.77
3.125 79.38
3.156 80.16
3.250 82.55
3.346 84.99
3.464 87.99
3.500 88.90
3.543 89.99
3.562 90.47
3.625 92.08
3.750 95.25
3.875 98.43
3.938 100.03
4.000 101.60
4125 104.78
4.250 107.95
4330 109.98
4500 11430
4.625 117.48
4.750 120.65
5.000 127.00
5.250 133.35
5.375 136.53
5,500 139.70
5750 146.05
6.000 152.40
6.250 158.75
6.500 165.10
6.625 168.28
6.750 171.45
7.000 177.80
7.250 18415
7.500 190.50
7.750  196.85
8.000  203.20
8.250 209.55
8.500 21590
8.750 222,25
9.000 228.60
9.250 234.95
9500 241.30
9.750 247.65
10.000  254.00
10.500  266.70

3.253
3318
3.354
3.450
3.550
3.675
3716
3.761
3.783
3.849

e
o
(!

3982
4115 |
4178 |

4.248
4373
4.500
4.586
4.768
4.897
5.028
5.295
5559
5.685

5810 fml
6.062

6.314

6.576
6.837
6.973
7.104
7.366

+.035/-.000

3188 188

250
250
.250
.250
.250
250
.250
250
.250
.250
250
.250
.250
.250
312
312
J12
312
312
12
=12
375
375
375
275
375

‘ﬁ;ree-‘rum

7.628 |

7.895
8.156

8418 |

+,055/-.000

8.680 | =

8.942
2.209
2.471

9.736 |

?2.999

10260 |

10.552
11.072

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

?Based on a safety factor of 3.

i

312
312
312
312
212
375
375
375
375
375
375
375
375
375
375
375
375
375

093
i
AN
A1
A1
A11
A1
!
17
A1
AN
A1
A1
2114
A1
St
A1
<114
A1
A1
A1
A1
127
127
127
127
127

165

165

165

165

165

189

189

BN 189
= 189
g 189
N 189
I 189
' 18%
. 189
Bl .89
B 189
| 189
.189

= B

3.165
3.230
3.205
3.328
3.426
3.525
3.650
3.690
3.735
3.756
3.822
3.955
4.087
4.150
4.220
4,345
4.470
4.556
4.735
4.865
4.995
5.260
5.520
5.645
5.770
6.020
6.270

6.530
6.790
6.925
7.055
7.315
7.575
7.840
8.100
8.360
8.620
8.880
9.145
9.405
9.669

=007

9.930

10.189 |
© 10450
' 10970 |

103
120
120
120
120
120
120
120
120
120
120
120
120
J20
120
120
20
J20
120
120
J20
120
139
139
139
139
139

174
174
174
174
174
.209
209
.209
.209
209
209
.209
.209
.209
209
209
.209
209

Retaining Rings

17,600
18,180
18,780
19,190
20,220
21,250
22,770
23,500
24,040
24,420
25,370
27,300
29,030
29,510
31,100
32,070
33,050
34,590
37,530
39,230
41,300
45,950
50,100
51,290
52,480
54,870
57,260

61,850
66,620
70,240
73,000
78,180
83,530
90,120
95,870
101,790
107,880
114,160
122,460
129,140
137,310
144,380
151,620
159,040
174,420

35,060
42,710
43,5590
44,040
45,330
46,670
48,320
48,820
49,420
49,690
50,560
52,310
54,050
54,930
55,800
57,540
59,280
60,400
62,770
64,510
66,260
69,740
83,790
85,780
87,780
91,770
95,760

129,590
134,780
137,370
139,960
145,140
172,130
178,130
184,070
190,000
195,940
201,880
207,820
213,750
219,690
225,630
231,570
237,500
249,380

72


https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Retaining Rings

Smalley Part Number

WHM Series

Spirolox® Heavy Duty Internal

*Compliance with AS3215, AS4299, MIL-DTL-27426/4

WHM-25%¢
WHM-314
WHM-37%4
WHM-43%
WHM-50
WHM-51
WHM-56
WHM-62
WHM-68
WHM-75
WHM-77
WHM-81
WHM-86
WHM-87
WHM-90
WHM-93
WHM-100
WHM-102
WHM-106
WHM-112
WHM-118
WHM-125
WHM-131
WHM-137
WHM-143
WHM-145
WHM-150
WHM-156
WHM-162
WHM-165
WHM-168
WHM-175
WHM-181
WHM-185
WHM-187
WHM-193
WHM-200
WHM-206
WHM-212
WHM-218
WHM-225
WHM-231
WHM-237
WHM-244
WHM-250
WHM-253
WHM-256
WHM-262
WHM-268
WHM-275

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
=502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

688

750

J77

812

8b6

875

501

938
1.000
1.023
1.062
1.125
1.188
1.250
1.312
1.375
1.439
1.456
1.500
1.562
1.625
1.653
1.688
1.750
1.812
1.850
1.875
1.938
2.000
2.062
2.125
2.188
2.250
2312
2375
2.440
2.500
2,531
2.562
2.625
2.688
2,750

[ RADIAL WALL

RING

[
RING FREE

OUTSIDE
DIAMETER

WHM.25T0 |
WHM. 75

(3]

(]

(¥
i

(50 -3
W O
o B
oo
5
v,

&

o
un
(=]
B
£
U

605 055
el Ly
5 B o5 [
743 é 065 }?
807 B 055 [N
835 MM 075 §
873 W 075
931 ‘{F 075 N
943 |- 085
972 =1 .085 §
085

1080 || 085 |
1.05 B3 085 [

—_
=
tay
oo
o
e

103/-.0

—_
[
(=]
o
.

-

- +,00:
= R

o

+.020/-.000

Lot e

—

+.004/-.006

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2
? Based on a safety factor of 3.

* No removal notch.

23

RING g
THICKNESS

I
|

093
093
093

| H
i
IL'\.\
|

w77
L& UP

GROCVE
GEPTH *

HOUSING
DIAMETER

GROOVE
DIAMETER

l A

1

GROOVE

WIDTH

Product Dimensions: All dimensions in inches unless otherwise specified.

1.000
1.066
1.091
1.130
1197
1.262
1.330
1.3%6
1.461
1.528
1.548
1.594
1.658
1.725
1.755
1.792
1.858
1.922
1.962
1.989
2,056
2122
2.186
2.251
2318
2.382
2.450
2.517
2,584
2,648
2.681
2714
2,781
2.848
2914

+.003

+.005

103

+.004/-.000

hrust Capacit

1,070
1,220
1,320
1,440
1,650
1,730
1,850
2,060
2,330
2,460
2,550
2,860
3110
3,530
3,900
4,180
4,580
4,730
4,980
5,300
5,740
5,960
6,210
6,680
7,050
7,320
7,560
8,080
8,620
9,040
9,460
10,050
10,500
11,280
11,920
12,420
13,080
13,420
13,760
14,470
15,200
15,940

e R B T

Housing
Diameter

Square edge wire.
* Contact Smalley for details/information on hew te order parts to be in compliance with this
specification.

Order Online
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Smalley Part Number

Carben

Steel

WHM-281
WHM-283
WHM-287
WHM-300
WHM-306
WHM-312
WHM-315
WHM-325
WHM-334
WHM-347
WHM-350
WHM-354
WHM-356
WHM-362
WHM-375
WHM-387
WHM-393
WHM-400
WHM-412
WHM-425
WHM-433
WHM-450
WHM-462
WHM-475
WHM-500
WHM-525
WHM-537
WHM-550
WHM-575
WHM-600
WHM-625
WHM-650
WHM-662
WHM-675
WHM-700
WHM-725
WHM-750
WHM-775
WHM-800
WHM-825
WHM-850
WHM-875
WHM-200
WHM-925
WHM-250
WHM-975
WHM-1000
WHM-1025
WHM-1050
WHM-1075
WHM-1100
WHM-1125
WHM-1150
WHM-1175
WHM-1200
WHM-1225
WHM-1250
WHM-1275
WHM-1300
WHM-1325
WHM-1350
WHM-1375
WHM-1400
WHM-1425
WHM-1450
WHM-1475
WHM-1500

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
502
-502
-502
-502
-502
-502
=502
-502
-502
=502
-502

WHM Series

Spirolox® Heavy Duty Internal Continued

-516
-516
-516
-516
-516
-516
-§16
-516
-516
-516
=516
-516
-516
-516
516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516
-516
-516

Housing

Diameter

2.813
2.834
2875
3.000
3.062
3.125
e
3.250
3.346
3.464
3.500
3.543
3.562
3.625
3.750
3.875
3.938
4.000
4125
4.250
4.330
4.500
4.625
4.750
5.000
5.250
5.375
5.500
5.750
6.000
6.250
6.500
6.625
6.750
7.000
7.250
7.500
7.750
8.000
8.250
8.500
8.750
9.000
9.250
2.500
9.750
10.000
10.250
10.500
10.750
11.000
11.250
11.500
11.750
12.000
12.250
12.500
12,750
13.000
13.250
13.500
13.750
14.000
14.250
14.500
14.750
15.000

71.450

71.984

73.025

76.200

77.775

79.375

B0.188

82.550

84.988

87.986

88.900

89.992

20.475

92.075

95.250

98.425
100.025
101.600
104.775
107.950
109.982
114.300
117.475
120.650
127.000
133.350
136.525
139.700
146.050
152.400
158.750
165,100
168.275
171.450
177.800
184.150
190.500
196.850
203.200
209.550
215.900
222250
228.600
234.950
241.300
247.650
254.000
260,350
266,700
273.050
279.400
285.750
292.100
298.450
304.800
311.150
317.500
323.850
330.200
336.550
342.900
349.250
355.600
361.950
368.300
374.650
381.000

"Based on a groave material yield strangth of 45,000 psi and a safety factor of 2.
?Based on a safety factor of 3.

Smalley‘con’ 'ANGIC!

093
| 093

093

093

ATl

A1

AN

11

AN

AN

Gk s

A1

A1
' A
A1
A1
an
G
ki b |
an
an
an
17
A1
an
127
127
127
127
127
156
156
156
156
156
187
187
187
187
187
187
187
187
187
187
| 187

187
| 187

187
| 187
i 187
| .187
187
187
187
.187
187
.187
.187
.187
187
i .187
187
187
| 187
i 187

.187

+004/-,008

2.980
3.006
3.051
3.182
3.248
3315
3.348
3.446
3.546
3.675
3.710
3.755
3.776
3.841
3.974
4,107
4.174
4.240
4.339
4.470
4.556
4.735
4.865
4.995
5260
5.520
5.650
5.770
6.020
6.270
6.530
6.790
6.925
7.055
7.315
7.575
7.840
8.100
B.360
B.620
B8.880
9.145
9.405
2.669
2.930
10.189
10.450
10.711
10.970
11.234
11.495
11.756
12.018
12.279
12.540
12.801
13.063

| 13.324

13.585
13.846

| 14.108
| 14.369

14.630
14.891

| 15.153

15.414

. 15.675

+.007

+.010

103
103
103
103
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
139
139
139
139
139
A74
174
174
A74
74
209
209
.209
209
209
209
209
209
209
209
209
209
209
209
.209
209
209
.209
.209
.209
.209
.209
.209
.209
.209
.209
209
.209
.209
.209
.209
.209

+.006/-.000

Retaining Rings

16,700
17,230
17,880
18,300
20,130
20,990
21,420
22,510
23,650
25,710
25,980
26,550
26,940
27,670
29,690
31,770
32,850
33,930
34,990
36,050
36,730
38,170
39,230
41,300
45,950
50,100
51,290
52,480
54,870
57,260
41,850
66,620
70,240
73,000
78,180
83,530
90,120
95,870
101,790
107,880
114,160
122,460
129,140
137,310
144,380
150,620
159,040
167,370
174,420
183,890
192,830
201,190
210,540
220,100
229,020
238,990
249,170
258,660
269,240
279,100
290,100
301,300
311,730
323,340
335,160
346,150
358,380

1221
32,880
33,120
33,600
35,060
42,710
43,590
44,040
45,330
46,670
48,320
48,820
49,420
49,690
50,560
52,310
54,050
54,930
55,800
57,540
59,280
60,400
62,770
64,510
66,260
69,740
83,790
85,780
87,780
91,770
95,760

122,520
127,420
129,870
132,320
137,230
170,370
176,240
182,120
187,990
193,870
199,740
205,620
211,490
217,370
223,240
229,120
234,990
240,870
246,740
252,620
258,490
264,370
270,240
276,120
281,990
287,860
293,740
299,610
305,490
311,360
317,240
323,110
328,990
334,860
340,740
346,610
352,490

* Contact Smalley for details/infarmation an how te arder parts to be in compliance with this

3001 = 225
3.027 @ 225
3072 o 225
3204 @l 225
3271 281
3338 281
3.371 281
3.470 281
3571 281
3.701 281
3.736 281
3.781 281
3802 =4 281
3868 =1 261
4002 gl 312
4136 4 312
4203 Rl 312
4270 312
4369 312
4501 312
4588 312
4768 312
4899 312
5.030 312
5.297 312
5550 - 350
5690 = 350
5810 B=§ .350
6.062 = 350
6314 B8 350
6576 B 380
6838 k=4 380
6.974 fmil 380
7.105 =2l 380
7.366 fi 380
7.628 418
7.895 418
8157 § 418
8419 | 418
8680 | 437
8942 [=| 437
9.209 & 437
9471 = 437
9737 | 437
10.000 | 500
10.260 | .500
10523 | 500
10.786 | .500
11.047 | 500
11.313 500
11.575 500
11.838 =4 500
12102 & 562
12365 =) .562
12.628 B 562
12891 &l 562
13.154 562
13.417 562
13.680 | 662
13.943 | 662
14207 = 662
b 662

= 662

14995 = 662
15.259 | 750
15.522 750
15.785 | 750
er Online
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Angic Global Solutions
https://www.AngicGlobal.com Sales@AngicGlobal.com

1-888-872-0690

74


https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Retaining Rings

Smalley Part Number

Carbon
Steel

EH-6"¢
EH-734
EH-8 34
EH-9°¢
EH-10°*
EH-11¢
EH-12
EH-13
EH-14
EH-15
EH-16
EH-17
EH-18
EH-19
EH-20
EH-21
EH-22
EH-23
EH-24
EH-25
EH-26
EH-27
EH-28
EH-29
EH-30
EH-31
EH-32
EH-34
EH-35
EH-36
EH-37
EH-38
EH-40
EH-42
EH-45
EH-46
EH-47
EH-48
EH-50
EH-52
EH-53
EH-55
EH-56
EH-58
EH-59
EH-60
EH-61
EH-62
EH-63
EH-64

EH Series

*Compliance with MA 4017 specification

__ RING
RADIAL WALL

RING FREE
QUTSICE
DIAMETER

E YN

-502 -516 6.00 b

-502 -516 7.00 .28
-502 -516 8.00 32
-502 =516 9.00 35
-502 -516 10.00 39
-502 516 11.00 43
-502 -516 12.00 47
-502 -516 13.00 51
-502 -516 14.00 55
-502 -516 15.00 .59
-502 -516 16.00 63
-502 -516 17.00 67
-502 516 18.00 1
-502 -516 19.00 75
-502 -516 20.00 79
-502 -516 21.00 .83
-502 =516 22.00 87
-502 -516 23.00 21
-502 516 24.00 95
-502 -516 25.00 98
-502 -516 26.00 1.02
-502 516 27.00 1.06
-502 -516 28.00 1.10
-502 -516 29.00 1.14
-502 -516 30.00 1.18
502 516 31.00 1.22
-502 -516 32.00 1.26
-502 -516 34.00 1.34
-502 516 35.00 1.38
-502 -516 36.00 1.42
-502 -516 37.00 1.46
-502 -516 38.00 1.50
-502 -516 40.00 1.58
-502 -516 42.00 1.65
-502 -516 45.00 1.77
-s02 -516 46.00 1.81
-502 -S16 47.00 1.85
-502 -516 48.00 1.89
-502 -516 50.00 1.97
-502 516 52.00 2.05
-502 516 53.00 2.09
-502 516 55.00 217
-502 516 56,00 2.21
-502 -516 58.00 2.28
-502 =516 59.00 2.32
-502 -516 60.00 2.36
-502 516 61.00 2.40
-502 =516 62.00 244
-502 516 63.00 2.48
-502 -516 64.00 2,52

RING —
THICKNESS

|

i
N

EH-19

Metric Aerospace Rings Internal

- -
4]

EH-20

&U

:

ROOVE | | GROOVE
GDEm - —® % — WiDTH
TT
HOUSING
CIAMETER
GROOVE

DIAMETER

T .

Product Di

Alld

ions in millimeters unless ctherwise specified,

737

8.51

2.60
10.62
11.79
12.89
13.95
15.07
16.14
17.15
18.32
15.39
20.48
21.51
22.56
23.65
24.69
25.73
27.03
28.07
29.11
30.10
31.21
3228
33.32
34.23
36.46
37.55
38.68
39.60
40.77
42.91
45.01
48.13
49.28
5032
5146
53.66
54.30
55.32
57.38
58.40
60.43
61.54
62.57
63.65
64.70
65.70
66.77

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.
*Based on a safety factor of 3.

I No remaval notch.

75

S 33- 53 38 7:32 51 B 550 2,190
a S51- .71 38 843 BN 51 [ 840 2,500
L 64- 84 .64 950 WM 74 | 1,100 4,740
| 64- B4 .64 1052 W 74 | 1,270 5,270
W 76 96 .64 171 . 94 | 1,900 5,790
N 1.02-1.22 60 12.70 % 70 . 2,050 7,950
1.02-122 89 13.75 1.00 BN 2410 12,110
127-1.47 89 14.85 1.00 58 2,930 13,040
1.27-1.47 89 15.90 1.00 &= 3,290 13,970
1.27-1.47 89 16.95 1.00 é 3,740 14,900
152-1.73 .89 18.05 1.00 e 4,390 15,830
152-1.73 .89 19.10 1.00 4,820 16,760
1.52-173 .89 2017 1.00 5,460 17,690
1.78-1.98 89 21.22 1.00 5,940 18,620
1.78-1.98 89 K4 2227 1.00 6,550 19,550
1.78-198 107 | 2337 1.20 7,390 24,630
=4 203-224 107 24.42 g 1.20 7,950 25,750
W 203-224 107 2547 B 120 8,650 26,870
B4 203-224 107 26.67 1.20 10,230 27,990
7 203-224 107 2337 1.20 11,270 29,110
| 249-269 127 28.87 1.40 12,360 31,170
249.269 127 29.87 1.40 12,820 32,330
249-269  1.27 30.95 1.40 13,840 33,480
249.269  1.27 32.00 1.40 14,610 34,640
249-269  1.27 33.05 1.40 15,550 35,790
249-269  1.27 34.00 1.40 15,880 36,950
27T 36.20 1.40 18,210 39,260
287-307 1.27 37.30 1.40 19,600 40,410
287-307 1.27 38.40 1.40 21,040 41,560
287-307 127 3940 = 140 21,620 42,720
ZBTE30700N 127 4050 B 1.40 23,130 43,870
312-333 157 42.50 1.75 24,350 57,090
i 3.12-333 157 44.60 175 P 26590 59,950
=] 312-333 157 WM 47.70 175 = 29590 64,230
=y 312-333 157 B 48.80 175 = 31,370 65,660
Wl 389-409 157 49.90 175 B 33,190 67,080
389-409 157 51.00 1.75 35,070 68,510
389-409 157 5320 WM 1.75 38,960 71,370
ES 3.12-3.33 1.25 53.79 g 1.42 22,790 59,090
P 312-333 125 5479 B 142 23,230 60,230
338-358 125 56.85 1.42 24,910 62,500
3.38-358 125 57.85 1.42 25,360 63,640
Y 338-358 125 2 59.85 1.42 26,270 65,910
G 338-358 125 K54 6093 [N 142 27,870 67,050
=4 3.38-358  1.25 6199 B 142 29,220 68,180
bl 3.63-384 125 63.09 1.42 31,190 69,320
3.63-384 125 64.09 1.42 31,700 70,460
3.63-3.84 125 65.09 1.42 32,220 71,590
363-384 125 66.19 1.42 34,290 72,730
*Square edge wire.
* Contact Smalley for details/infarmation en how to order parts to be in comgliance with this
specification.
Order Online ation
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Smalley Part Number
A i

Steel

EH-65
EH-66
EH-67
EH-68
EH-69
EH-70
EH-71
EH-72
EH-75
EH-78
EH-80
EH-82
EH-85

EH-90

EH-92

EH-95

EH-98

EH-100
EH-102
EH-105
EH-108
EH-110
EH-112
EH-115
EH-120
EH-125
EH-130
EH-135
EH-140
EH-145
EH-150
EH-155
EH-160
EH-165
EH-170
EH-175
EH-180
EH-185
EH-190
EH-195
EH-200
EH-210
EH-220
EH-230
EH-240
EH-250
EH-260
EH-270
EH-280

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-502
-502
-502
-502
-502
-502
=502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-s02
-502

EH Series

Metric Aerospace Rings Internal Continued

: E= i t o ki i 1 3 Ryt e

-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
=516
-516
-516
516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
516
516
-516
-516
-516
516

Housing
Diameter

m:
65.00
66.00
67.00
68.00
49.00
70.00
71.00
72.00
75.00
78.00
80.00
82.00
85.00
88.00
$0.00
92.00
95.00
98.00
100.00
102.00
105,00
108.00
110.00
112,00
115.00
120.00
125.00
130.00
135.00
140.00
145,00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200.00
210.00
220.00
230.00
240.00
250.00
240.00
270.00
280.00

2.56
2.60
2.64
2.68
2.72
274
2.80

67.82 363-3.84

68.80 3.63-3.84
69.90 || 363-384
7094 | 3.89-4.09
7194 . 3.89-4.09
7294 1 3.89-4.09
73.99 3.89-4.09
7504 | 411-439
78.07 | | 4.11-439

81.21 411-439
83.22 4.37-4.62
85.28 437-4.62
88.38 N 4.62-4.88
91.45 =1 4.62-4.88
93.58 fwj 4.88-5.13
95.66 WY 4.88-5.13
98.69 4.88-5.13

101.83 5.13-5.38
103.83 5.13-5.38

106.00 5.38-5.64
109.00 = 5.38-564
11222 = 5.64-589
114.25 ;gg; 5.64-5.89
11644 = 589-615
119.44 {_?,—' 5.89-6.15
12454 & 620-645
129.59 = 6.20-645
13471 6.20-645
139.74 B=| 6.20-645
14487 B 6.20-645
150.04 51 6.20-6.45
155.07 % 6.20-6.45
160.72 = 7.72-803
16574 = 7.72-8.03
170.77 B9 7.72-8.03
176.05 Q 7.72-8.03
181.05 0 7.72-8.03
18638 | 7.72-8.03
191.10 7.72-8.03
196.45 7.72-8.03
201.74 7.72-8.03
206.76 7.72-8.03
217.10 Bl 9.32-9.63
227.40 B4 9.32-9.63
237.73 |5l 9.32-963
247.80 Bl 9.32-9.63
258.10 932-9.63
268.43 9.32-9.63
278.50 9.32-9.63

288.82 9.32-9.63

1.25

218
218
2.18
2.18
2.18
2.18
218
2.18
2.18
218
218
218
218
218
218

+.10

_ +20

1| tom)

1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.73

2.40

+.13/-.00

Retaining Rings

34820

35,360
36,870
38,090
38,650
39,210
39,770
40,910
43,830
46,730
48,700
51,120
55,060
57,860
61,370
64,070
66,160
71,590
73,050
78,490
80,800
87,310
88,510
94,370
96,890
104,030
108,360
115,860
119,000
126,820
134,880
139,530
166,080
171,433
176,790
190,430
196,030
213,900
219,840
225,790
244,070
250,330
276,140
257,150
330,450
344,810
375,010
405,210
420,790
454,100

N

75,000

76,140

77,270

78,410

79,550

80,680

81,510

85,230
109,910
112,730
115,550
119,780
124,000
126,820
129,640
133,870
138,090
140,910
143,730
147,960
152,190
155,000
157,820
162,050
199,640
207,960
216,280
224,600
232,920
241,230
249,550
307,190
317,100
327,010
336,920
344,830
356,740
366,650
376,560
386,460
396,370
416,490
436,010
455,830
475,650
495,470
515,290
535,100
554,920

73870

'Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

!Based on a safety factor of 3.

* Contact Smalley for details/infarmation on how te order parts to be in compliance with this
specification.
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Retaining Rings

DNH Series

*Groove compliance with DIN 472

RING
[ RADIAL WALL

!

RING FREE
OUTSIDE
DIAMETER

Smalley Part Number Housing

i Diameter
it : Add Su fx d e IR e
Steel 302 S5 Sl b e

13.00

13.72

i R i il Bl 7%

A

Metric DIN Rings Internal

GROOVE
= WIDTH

GROOVE
DEPTH 1

.

RING
THICKMNESS

-—I —
. i
|
I
sl | HOUSING
A | CIAMETER
| GROOVE |
DIAMETER

—— T T

!

Product Dimensions: All dimensions in millimeters unless otherwise specified.

| Al v n )

13,474

DNH-13 -502 -516 P .99 13.60 1.10 1,901

DNH-14 -502 -516 14.00 3 14.75 1.40 99 14.60 1.10 2,047 14,510
DNH-15 -502 -516 15.00 .59 15.85 1.40 .99 15.70 1.10 2,559 15,547
DNH-16 -502 -516 16.00 63 16.97 1.65 99 16.80 1.10 3119 16,583
"DNH-17 -502 -516 17.00 b7 17.98 1.65 79 17.80 1.10 3314 17,620
DNH-18 -502 =516 18.00 1 19.18 1.91 99 19.00 N 110 4,386 18,656
DNH-19 -502 -516 19.00 i 2019 1.91 99 2000 E=R 1.10 4,630 19,693
DNH-20 -502 -516 20.00 79 2121 1.9 99 2100 110 4,874 20,729
DNH-21 -502 =516 21.00 B3 2223 T3 99 22.00 '; 1.10 5117 21,766
DNH-22 -502 -516 22.00 .87 23.23 1.91 29, 23.00 1.10 5,361 22,802
DNH-23 -502 -516 23.00 91 24.33 218 1.14 2410 1.30 6,165 23,853
DNH-24 -502 -516 24.00 94 2545 218 1.14 25.20 1.30 7,018 24,891
DNH-25 -502 -516 25.00 98 2645 218 1.14 26.20 1.30 7,310 25,928
DNH-26 -502 -516 26.00 1.02 27.48 218 1.14 27.20 1.30 7,603 26,965
DNH-27 -502 -516 27.00 1.06 28.68 241 1.14 28.40 1.30 2,211 28,002
DNH-28 -502 -516 28.00 1.10 29.69 241 1.14 29.40 1.30 9,552 29,039
DNH-29 -502 -516 29.00 1.14 307 = 241 1.14 30.40 1.30 9,893 30,076
DNH-30 -502 -516 30.00 1.18 3171 g 241 1.14 31.40 1.30 10,235 31,113
DNH-31 -502 -516 31.00 1.22 33.02 g 2.41 1.14 32.70 1.30 12,842 32,150
DNH-32 -502 -516 32.00 1.26 3404 B8 241 1.14 33.70 1.30 13,256 33,187
DNH-33 -502 -516 33.00 1.30 35.05 2.41 1.14 34.70 1.30 13,670 34,224
DNH-34 =502 -516 34.00 1.34 36.07 325 1.44 35.70 1.60 14,085 44,541
DNH-35 -502 -516 35.00 1.38 37.38 3.25 1.44 37.00 1.60 17,058 45,851
DNH-36 -502 -516 346.00 1.42 38.39 3.25 1.44 38.00 1.60 17,545 47,161
DNH-37 -502 -516 37.00 1.46 39.40 3.25 1.44 39.00 1.60 18,032 48,471
DNH-38 -502 -S16 38.00 1.50 40.41 3.25 1.44 40.00 1.60 18,520 49,781
DNH-40 -502 -516 40.00 1.57 4293 4.01 1.69 42.50 1.85 24,368 61,498
DNH-41 -502 -516 41.00 1.61 43.94 4.01 1.69 43.50 1.85 24,977 63,038
DNH-42 -S02 -516 42.00 1.65 44,96 4.01 1.69 44.50 1.85 25,586 64,573
DNH-45 -502 -516 45.00 1.77 47.98 4.01 1.69 47.50 1.85 27,414 69,186
DNH-47 -502 -516 47.00 1.85 4999 4.01 1.69 49.50 1.85 28,633 72,261
DNH-48 -502 -516 48.00 1.89 51.00 4.01 1.69 50.50 1.85 29,242 73,798
DNH-50 -502 -516 50.00 1.97 53.54 5.08 1.93 53.00 215 36,552 87,790
DNH-51 -502 -516 51.00 2.0 5454 5.08 1.93 54.00 215 37,283 89,546
DNH-52 -502 -516 52.00 205 55.55 5.08 1.93 55.00 215 38,014 21,302
DNH-55 -502 -516 55.00 217 58.57 5.08 1.93 58.00 215 40,207 26,569
DNH-56 -502 -516 56.00 220 59.59 5.08 1.93 59.00 215 40,938 98,325
DNH-57 -502 -516 57.00 224 60.60 5.08 1.93 60.00 215 41,669 100,081
DNH-58 -502 -516 58.00 228 61.62 5.08 1.93 61.00 215 42,400 101,836
DNH-60 -502 -516 60.00 2.36 63.63 5.08 1.93 63.00 215 43,863 105,348
DNH-62 -502 -516 62.00 2.44 65.66 5.08 1.93 65.00 215 45,325 108,860
DNH-63 -502 -516 63.00 248 66.67 5.08 1.93 66.00 288 46,056 110,615
DNH-64 -502 -516 £4.00 252 &67.67 5.08 1.93 67.00 213 46,787 112,371
DNH-65 -502 -516 65.00 2.56 68.67 5.08 2.41 68.00 2.65 47,518 135,725
DNH-67 -502 -516 67.00 2.64 70.67 5.08 2.41 70.00 2.65 48,980 139,901
DNH-68 -502 -516 68.00 2.68 71.67 5.08 2.41 71.00 2.65 49,711 141,989
DNH-70 -502 -516 70.00 276 73.67 5.08 2.41 73.00 265 51,173 146,165
DNH-72 -502 -516 72.00 2.83 75.67 5.08 2.41 75.00 2.65 52,635 150,341
DNH-75 -502 -516 75.00 295 78.68 5.08 2.41 78.00 2.65 54,828 156,605
DNH-76 -502 -516 76.00 299 79.68 5.08 2.41 79.00 265 55,559 158,694

'Based on a groove material yield strength of 310 Nfmm? and a safety factor of 2.
?Based on a safety factor of 3,

S AnGIc
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Smalley Part Number
s S Add Suf‘hx

Steel

DNH-78

DNH-80

DNH-82

DNH-85

DNH-88

DNH-90

DNH-92

DNH-95

DNH-98

DNH-100
DNH-102
DNH-105
DNH-108
DNH-110
DNH-112
DNH-115
DNH-120
DNH-125
DNH-127
DNH-130
DNH-135
DNH-140
DNH-145
DNH-150
DNH-155
DNH-160
DNH-165
DNH-170
DNH-175
DNH-180
DNH-185
DNH-190
DNH-195
DNH-200
DNH-210
DNH-220
DNH-230
DNH-240
DNH-250
DNH-260
DNH-270
DNH-280
DNH-290
DNH-300
DNH-310
DNH-320
DNH-330
DNH-340
DNH-350
DNH-360
DNH-370
DNH-380
DNH-390
DNH-400

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

516
-516
-516
-516
-516
-516
-§16
-516
-516
-516
-516
-516
516
=516
-516
-516
-516
-516
-§16
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516

78.00

80.00

82.00

85.00

88.00

90.00

92.00

95.00

98.00
100.00
102.00
105.00
108.00
110.00
112.00
115.00
120.00
125.00
127.00
130.00
135.00
140.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390,00
400.00

Housing

Diameter

3.07
315
3.23
3.35
3.46
3.54
3.62
3.74
3.86
3.94
4.02
413
4.25
433
4.41
4.53
472
4.92
5.00
512
5.31
5.51
571
5.91
6.10
6.30
6.50
6.69
6£.89
7.09
7.28
7.48
7.68
7.87
8.27
B.66
7.06
9.45

10.24
10.63
11.02
11.42
11.81
12.20
12.60
12.99
13.39
13.78
14.17
14.57
14.96
15.35
15.75

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

“Based on a safety factor of 3.

smalley.con faANGIC

2.4
241
24
291
291
2
29
29
2N
2N
3.89
3.89
3.89
3.89
3.89
3.89
la9
3.89
3.89
389
3.89
3.89
3.89
3.89
l.a9
3.89
389
3.89
3.89
3.89
3.89
3.89
389
3.89
4.86
4.86
4.86
4.86
486
4.86

4.86
4.86
4.86
5.87
5.87
587
5.87
5.87
5.87
5.87
5.87
5.87
5.87

81.00
83.50
85.50
88.50
91.50

DNH Series
Metric DIN Rings Internal Continued

93.50 &

95.50
$8.50

101.50
103.50

106.00
109.00
112.00
114.00
116.00
112.00
124.00

129.00

131.00
134.00
139.00
144.00
149.00

155.00 |

160.00

165.00 |

170.00
175.00
180.00
185.00
190.00
195.00
200.00
205.00
216.00
226.00
236.00
246.00
256.00

+.72/-00

268.00 |-

278.00

288.00 | =

298.00

308.00

320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00

2.65
2.65
2.65
3.15
315
2315
3.15
3.15
3.15
gis
4.15
4.15
415
4.15
4.15
4.15
4.15
4.15
415
4.15
4.15
415
4.15
4.15
4.15
4.15
4.15
415
4.15
4.15
4.15
415
4.15
4.15
5.15
5.15
5.15
515
5.15
5.15
515
oS
5.15
5.15
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20

i

Retaining Rings

57,021

68,231

69,936

72,495

75,054

76,759

78,465

81,024

83,583

85,288

99,422
102,346
105,270
107,220
109,169
112,093
116,967
121,840
123,790
126,714
131,588
136,461
141,335
182,761
188,853
194,945
201,037
207,129
213221
219,313
225,405
231,497
237,589
243,681
307,038
321,659
336,280
350,900
365,521
506,856
526,351
545,845
565,340
584,834
755,411
779,779
B04,147
828,515
852,883
877,251
201,619
925,987
950,355
974,723

@>

162,870
167,046
171,222
214,309
221,873
226915
231,958
239,522
247,086
252,128
343,778
353,889
364,000
370,741
377,482
387,593
404,445
421,297
428,038
438,149
455,001
471,852
488,704
505,556
522,408
539,260
556,112
572,964
589,815
606,667
623,519
640,371
657,223
674,075
884,268
926,376
768,484
1,010,592
1,052,700
1,094,808
1,136,916
1,179,024
1,221,132
1,263,241
1,576,625
1,627,484
1,678,342
1,729,201
1,780,060
1,830,719
1,881,778
1,932,637
1,983,496
2,034,354

* Contact Smalley for details/information on how to erder parts to be in compliance with this

8149 — 508
8419 - 605
86.20 6.05
89.20 6.05
9221 M 605
9421 B4 605
9622 P 605
99.24 Bl 605
102.26 .05
104.29 6.05
106.79 6.73
109.79 6.73
112.80 6.73
114.83 | 6.73
11684 || 673
11986 = 673
12492 = 673
129.97 6.73
131.97 673
135.00 6.73
140.03 6.73
145.11 6.73
150.11 6.73
156.13 7.92
16119 J9 792
16622 g 7.92
17127 B 792
17633 B 792
18136 [l 792
186.39 7.92
19144 7.92
196.47 | 7.92
201.52 7.92
206.58 | 7.92
217.58 9.53
227.66 | 9.53
237.72 9.53
247.80 9.53
257.89 9.53
269.93 11.18
280.01 11.18
290.09 11.18
30015 = 1118
31024 B9 1118
32225 [ 1270
33233 @4 1270
342.42 12,70
35250 | 12.70
36256 |- 1270
37264 & 1270
38273 1 1270
39279 o 1270
402.84 12,70
41293 | 1270
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Retaining Rings

Smalley Part Number 34

HH/HHU Series

Hoopster” Rings Internal

FREE OUTSIDE
DIAMETER

RING RADIAL
——WALL

PROVISION
HHU._ _

RING

THICKNESS I

NO REM;\:\N

H

GROOVE
DIAMETER

i

IOUSING

DIAMETER

i

ROCOVE WIDTH
rs MINIMUM)
[H ] 3 1

Preduct Dimensions: All dimensions in inches unless otherwise specified.

Carbon
Steel

HH-37 -502 S : ; ; .

HH-43 -502 437 11.100 463 Eg 017 .045 454 .050 263
HH-46 -502 469 11.913 495 = ' 017 045 ABb 050 282
HH-50 -502 .500 12.700 531 021 065 521 070 § 3N
HH-53 -502 531 13.487 563 021 065 .552 070 394
HH-56 -502 562 14275 594 =¥ 021 065 .583 § 070 § 47
HH-59 -502 594 15.088 627 BE] 021 065 515 070 B 441
HH-62 -502 625 15.875 659 el 021 065 56 B 070 [ 464
HH-65 -502 656 16.662 690 B 021 e 065 677 .070 § 487
HH-68 -502 .688 17.475 723 Ea 021 I .065 709 0700 e 511
HH-71 -502 718 18.237 756 024 3 088 742 093 [ 609
HH-75 -502 750 19.050 789 024 088 774 093 [ 636
HH-78 -502 781 19.837 B2 024 a8 .805 .093 & 662
HH-81 -s02 812 20.625 852 g 024 088 836 093 689
HH-84 -502 .843 21.412 .884 - .024 088 867 093 715
HH-87 -502 .875 22.225 97 024 .088 899 B 093 742
HH-20 -502 206 23.012 948 S 024 088 930 8 .093 768
HH-93 -502 .938 23.825 981 A 024 .088 962 [l 093 796
HH-96 -502 968 24.587 .01 024 .088 b3 992 093 821
HH-100 -502 1.000 25.400 1.044 024 088 |- 1.024 093 848
HH-103 -502 1.031 26.187 1.082 030 .118 g 1.061 123 1,093
HH-106 -502 1.062 26975 1.113 030 118 1.092 123 1,126
HH-109 -502 1.093 27.762 1.145 030 118 1.123 123 1,159
HH-112 -502 1.125 28.575 1.178 030 118 1.155 23 1,193
HH-115 -502 1.156 29.362 1.209 030 118 1.186 123 1,226
HH-118 -S02 1.188 30.175 1242 B 030 118 1218 23 1,260
HH-121 -502 1.218 30.937 1.272 e 030 118 1.248 123 1,291
HH-125 -502 1.250 31.750 1305 [E§  .030 18 1.280 123 1,325
HH-128 -502 1.281 32.537 1337 BH 030 118 1.311 § 123 1,358
HH-131 -502 1.312 33.325 1372 B 034 150 1346 @ 155 1,577
HH-134 -502 1.343 34.112 1.404 034 150 1.377 3 155 1,614
HH-137 -502 1.375 34.925 1.437 034 150 1.409 155 1,652
HH-140 -502 1.406 35.712 1.468 034 150 1.440 155 = 1,690
HH-143 -502 1.437 36.500 1.500 034 150 1.471 155 5] 1,727
HH-146 -502 1.468 37.287 1.531 034 P 150 1.502 155 =3 1,765
HH-150 502 1500 38100  1.564 034 | 50 1.534 155 [ 1,802
HH-156 -502 1.562 39.675 1.627 034 150 1.596 155 3 1,877
HH-162 -502 1.625 41.275 1.692 034 150 1.659 155 1,953
HH-168 -502 1.688 42.875 1.755 034 150 1.722 155 2,028
HH-175 -502 1.750 44.450 1.823 038 187 1.788 193 2,350
HH-181 -502 1.812 46.025 1.887 038 187 1.850 &7 193 2,434
HH-187 -502 1.875 47.625 1.951 E=I 038 187 1.913 8 193 2518
HH-193 -502 1.938 49.225 2.015 §. 038 187 1976 | 193 2,603
HH-200 -502 2.000 50.800 2.078 S .038 187 RLy  2.038 193 2,686
HH-206 -502 2.062 52.375 2141 =8 038 187 S 2.100 193 2,769
HH-212 -502 2125 53.975 2206 &8 .038 187 Il 2163 193 2,854
HH-218 -502 2.188 55.575 2.270 .038 187 2226 193 2,939
HH-225 -502 2250 57.150 2.333 038 187 2.288 § 193 3,022
HH-231 -502 2312 58.725 2396 038 187 2350 el 193 3,105
HH-237 -502 2375 60.325 2.461 038 187 2413 193 3,190

'Basedonag terial yield strength of 45,000 psi and a safety factor of 2, ! Square edge wire.

?Sharp comers on the groove required, see page 142 for more information,

79

*Use "HH" prefix for removal provision end. Use "HHU" prefix for no removal provision.
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Smalley Part Number 34

-502
HH-250 -s02

HH-256 -502
HH-262 -502
HH-268 -502
HH-275 -502
HH-281 -502
HH-287 -502
HH-293 -502
HH-300 -502

HH/HHU Series

Hoopster’ Rings Internal Continued

Outside
Diameter

(in)

Diameter*
{in)

3,976
4,075
4175
4,275
4374
4,472
4,572
4,673
4771

' Based on a groave material yield strength of 45,000 psi and a safety factar of 2.
2Sharp corners on the groove required, see page 142 for more information.

* Square edge wire.

4Use "HH" prefix for removal provision end. Use "HHU" prefix for ne removal provision.

ler Online
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Retaining Rings

Smalley Part Number#

Carbon
Steel

HHM-10
HHM-11
HHM-12
HHM-13
HHM-14
HHM-15
HHM-16
HHM-17
HHM-18
HHM-19
HHM-20
HHM-21
HHM-22
HHM-23
HHM-24
HHM-25
HHM-26
HHM-27
HHM-28
HHM-29
HHM-30
HHM-31
HHM-32
HHM-33
HHM-34
HHM-35
HHM-36
HHM-37
HHM-38
HHM-40
HHM-41
HHM-42
HHM-45
HHM-47
HHM-48
HHM-50
HHM-51
HHM-52
HHM-55
HHM-56
HHM-57
HHM-58
HHM-60
HHM-62
HHM-63
HHM-64
HHM-65
HHM-67
HHM-68
HHM-70

Add Suffix

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

HHM/HHMU Series

Metric Hoopster” Rings Internal

FREE OUTSIDE
DIAMETER

RING

J— RINGRADIAL
~ %\ WALL o

/ Y P
.f k) #
/ y f \
|“ WITHREMOVAL [ f NO REMOVAL i
\ PROVISION 0 || FROVISION ]
) [ / i!.% HHMU-_ I

W, 4 \
AN / N
\‘\:. / \k"a‘? {,f

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
40,00
41.00
42.00
45.00
47.00
48.00
50.00
51.00
52.00
55.00
56.00
57.00
58.00
60.00
62.00
63.00
64.00
65.00
67.00
68.00
70.00

- =
e S

Housing
Diameter

3%
43

276

" R
THICKNESS

GROOVE
DIAMETER

HOUSING
DIAMETER

T

o

GROOVE WIDTH
(MINIMUM

Product Dimensions: All dimensions in millimeters unless otherwise specified,

Radial

11.65
12.67
13.79
14.81
15.83
16.85
17.87
18.97
19.99
21.01
22.03
2305
24.07
25.09
2611
27.28
28.30
29.32
30.34
31.36
32.38
33.40
34.52
35.54
36.56
37.58
38.60
39.62
41.66
42.68
43.70
46.87
48.91
49.93
5197
52.99
54.01
57.07
58.09
59.11
60.13
62.17
64.38
65.40
66.42
67.44
69.48
70.50
72.54

" Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.
“Sharp corners on the groove required, see page 142 for mere infermation.

81

+.10/-.00

‘Square edge wire.

“Use "HHM® prefix for removal provision end, Use "HHMU" prefix far no removal provision.

Order Online
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Retaining Rings
HHM/HHMU Series e

Metric Hoopster®Rings Internal Continued

Smalley Part Number®*

Add Suffix
Carbon
Steel
HHM-75 502 7500 295  7es B e G 572 B vers B ser B 2089
HHM-76 -502 76.00 299 78.66 B 114 B 572 77.14 ¥ 5.87 21,168
Based on a groove material yield strength of 310 N/mm? and a safety factor of 2. ISquare edge wire.
#Sharp corners on the groove required, see page 142 for more information, lUse "HHM" prefix for removal provision end. Use "HHMU" prefix for no removal provision.

82
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Retaining Rings

Smalley Part Number?
Add Suffix

Carbon
Steel

FHE-0050
FHE-0056
FHE-0062
FHE-0068
FHE-0075
FHE-0081
FHE-0087
FHE-0093
FHE-0100
FHE-0106
FHE-0112
FHE-0118
FHE-0125
FHE-0131
FHE-0137
FHE-0143
FHE-0150
FHE-0156
FHE-0162
FHE-0168
FHE-0175
FHE-0181
FHE-0187
FHE-0193
FHE-0200
FHE-0206
FHE-0212
FHE-0218
FHE-0225
FHE-0231
FHE-0237
FHE-0243
FHE-0250
FHE-0256
FHE-0262
FHE-0268
FHE-0275
FHE-0281
FHE-0287
FHE-0293
FHE-0300
FHE-0306
FHE-0312
FHE-0318
FHE-0325
FHE-0331
FHE-0337
FHE-0343
FHE-0350
FHE-0356

FHE Series

Constant Section Rings Internal

*Groove compliance with DIN 472

-502
-502

RADIAL Wall

RING FREE
CUTSIDE
CIAMETER

.500
562
.625
.687
.750
812
875
.937
1.000
1.062
1.125
1.187
1.250
1.312
1.375
1.437
1.500
1.562
1.625
1.687
1.750
1.812
1.875
1.937
2.000
2.062
2.125
2.187
2.250
2312
2.375
2.437
2.500
2.562
2.625
2.687
2.750
2.812
2.875
2937
3.000
3.062
3.125
3.187
3.250
3312
3.375
3.437
3.500
3.562

!

12.700
14.275
15.875
17.450
15.050
20625
22225
23.800
25.400
26975
28,575
30.150
31.750
33325
34525
36.500
38.100
39.675
41.275
42.850
44,450
46.025
47.625
49.200
50.800
52375
53.975
55550
57.150
58725
60.325
61.900
63.500
65.075
66.675
68.250
65.850
71.425
73.025
74.600
76.200
77.775
79.375
80.950
82.550
84125
85.725
87.300
£8.900
90.475

RING

Housing
Diameter

-

7

+.015/-.000
oo
Ty
+.004

_ +.020/-.000

+.025/-.000

o

(=1

(=]
+.005

.248
.248
248
.248

+.035/-.000

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
?Based on a safety factor of 3.
* Square edge wire.

83

’—-va
N

END CONFIGURATION

.095
.095

115
115

RING GROOVE
THICKNESS —I " DEPTH ~ |
i
HOUSING
DIAMETER
GROCVE
DIAMETER
Product Di i Al dirmy

+.003

Diameter

{in)

524

586

657

J19

790

852

915

985
1.048
1.110
1.181
1.243
1316
1.378
1.453
1.515
1.578
1.666
1.729
1.791
1.862
1.924
1.987
2.055
2118
2.180
2.243
2.305
2.368
2.430
2.493
2.555
2.618
2.680
2.743
2.805
2.868
2.930
2.993
3.055
3.118
3.184
3.263
3.325
3.388
3.450
3513
3.575
3.638
3.700

+.010/-.000

+.013/-.000

.085
.085
.085
.085
.085
.085
.085
104
104
104
104
104
104
104
104
104
104
104
104
124
124
24
124
124

in inches unless otherwise specified.

GROOVE
WIDTH

* Contact Smalley for details/information an how to erder parts to be in compliance with this

specification,
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Smalley Part Number S

.C\r.!r‘ Suffix

Carbon
Steel

FHE-0362
FHE-0368
FHE-0375
FHE-0381
FHE-0387
FHE-0393
FHE-0400
FHE-0412
FHE-0425
FHE-0437
FHE-0450
FHE-0462
FHE-0475
FHE-0487
FHE-0500
FHE-0525
FHE-0550
FHE-0575
FHE-0600
FHE-0625
FHE-0650
FHE-0675
FHE-0700
FHE-0725
FHE-0750
FHE-0775
FHE-0800
FHE-0825
FHE-0850
FHE-0875
FHE-0900
FHE-0925
FHE-0950
FHE-0975
FHE-1000
FHE-1025
FHE-1050
FHE-1075
FHE-1100

Hou;mq
Diameter

101.600
104.775
107.950
111125
114.300
117.475
120.650
123825
127.000
133.350
139.700
146,050
152.400
158.750
165.100
171.450
177.800
184.150
190.500
196.850
203.200
209.550
215.900
222.250
228.600
234.950
241.300
247.650
254.000
260.350
266.700
273.050
279.400

3.799

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a safety factor of 3.

! Square edge wire.

smalley.co

Thickness
{in)

ik
d15
A5
15
115
S
i 153
i53
7 153
B 153
A53
153

=.006
o
w

=007
3

3.763
3.825
3.888
3.950
4.013
4075
4158
4.283
4.408
4533
4.658
4.783
4.908
5.033
5.158
5.408
5.658
5.908
6.196
6.446
6.696
6.946
7.196
7.446
7.696
7.946
8.196
8.486
8736
8.986
9.236
9.486
9.736
92.986
10.314
10.564

- 10.814

11.064

B 11314

FHE Series

Constant Section Rings Internal Continued

Diamater
B (1

+.021/-.000 | .0

+.028/-.000

+031/-.000

~ +.024/-000

124
124
124
24
124
124
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
63
163
163
163
.203
203
.203
203
.203
.203
.203
.203
.203
.203
203
203

Retaining Rings

Thrust Cap

Groave
Yield®
(k)

17,680
17,983
18,290
18,592
18,900
19,202
22,337
23,035
23,733
24,431
25129
25,827
26,525
27,223
27,921
29,317
30,713
32,109
41,563
43,295
45,027
46,759
48,450
50,222
51,954
53,686
55,418
68,813
70,898
72,983
75,068
77,154
79.239
81,324
110,977
113,751
116,526
119,300
122,074

120,565
147,399
151,866
156,332
160,799
165,265
169,732
174,199
178,665
183,132
187,599
192,065
196,532

* Contact Smalley for details/information on how to order parts to be in compliance with this

| 248
3862 |- 248
3922 248
3988 248
4044 248
4114 |1 248
4223 265
4329 265
4.452 265
4576 BN 265
4703 = 265
4829 P& 265
4945 [5| .265
5082 Bl 265
5.207 265
5.460 265
5719 265
5965 BN 265
6256 =1 316
6508 |- 316
6.760 E 316
7.003 2 318
7266 | 316
7.541 316
7.762 316
8.023 314
B.276 316
8.580 373
8821 4 373
9.073 By 373
9326 B= 373
9580 B 373
9831 B2 373
10.083 a7
10.414 435
10.660 435
10919 435
11.171 435
11.440 435

er Online

specification.
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Retaining Rings

FH Series

*Groove compatible with DIN 472
[ RAGIAL WAL THICKNESS "I r‘

AN

END CONFIGURATION

i

RING FREE
QUTSIDE
DIAMETER

Carpon Diameter

(et (mm)
FH-013
FH-014

FH-015 -502 15.00 .59 15.85

FH-016 -502 16.00 LX) 16.90
FH-017 -502 17.00 b7 17.97
FH-018 -502 18.00 A1 19.18
FH-019 -502 19.00 75 20.25
FH-020 -502 20.00 79 21.20
FH-021 -502 21.00 .83 221
FH-022 -502 22.00 87 2322
FH-023 -502 23.00 21 24.23
FH-024 -502 24.00 94 2540
FH-025 -502 25.00 98 26.45
FH-026 -502 26.00 1.02 27.46
FH-027 -502 27.00 1.06 2847
FH-028 -502 28.00 1.10 29.68
FH-029 -502 29.00 1.14 3069
FH-030 -502 30.00 1.18 31.79
FH-031 -502 31.00 1.22 3301
FH-032 -502 32.00 1.26 3393
FH-033 -502 33.00 1.30 35.03
FH-034 -502 34.00 1.34 36.04

FH-035 -502 35.00 1.38 37.35
FH-036 -502 36.00 1.42 3836
FH-037 -502 37.00 1.46 39.37
FH-038 -502 38.00 1.50 40.44
FH-040 -502 40.00 1.57
FH-041 -502 41.00 1.61
FH-042 -502 42.00 1.65
FH-045 -502 45.00 177
FH-047 -502 47.00 1.85
FH-048 -502 48.00 1.89
FH-050 -502 50.00 1.97
FH-051 -502 51.00 2.01
FH-052 -502 52.00 2.05
FH-055 -502 55.00 2.7
FH-056 -502 56.00 2.20
FH-057 -502 57.00 224
FH-058 -502 58.00 2.28
FH-060 -502 60,00 2.36
FH-062 -502 62.00 2.44
FH-063 -502 63.00 248
FH-064 -502 64.00 2.52
FH-065 -502 65.00 2.56
FH-067 -502 67.00 2.64
FH-068 -502 68,00 2,68
FH-070 -502 70.00 276
FH-072 -502 72.00 2.83
FH-075 -502 75.00 295
FH-076 -502 76.00 2.99

Metric Constant Section Rings Internal

GROOVE

LN

DEFTH
-

| HOUSING
DIAMETER

T

GROOVE
DIAMETER

Diameter

+.25/-.00

f

-t

GROOVI
WIDTH

E

3,367

4,457

4,702

4,951

5,200

5,445

5,698

6,539

6,806

7,082

7,353

9,702
10,053
10,395
12,660
13,073
13,478
13,892
16,899
17,375
17,869
18,344
24,265
24,866
25,484
27,303
28,504
29,118
36,529
37,249
37,974
40,163
40,906
21,631
42,352
43,819
45,283
46,008
46,751
47,471
48,939
49,660
51,128
52,591
54,780
55,505

Product Dimensions: All dimensions in millimeters unless otherwise specified,

Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.
“Based on a safety factor of 3, specification,
! Square edge wire.

85 Drder Online
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FH Series

Metric Constant Section Rings Internal Continued

Smalley Part Numbe

Carbon

Steel

FH-078
FH-080
FH-082
FH-085
FH-088
FH-090
FH-092
FH-095
FH-098
FH-100
FH-102
FH-105
FH-108
FH-110
FH-112
FH-115
FH-120
FH-125
FH-127
FH-130
FH-135
FH-140
FH-145
FH-150
FH-155
FH-160
FH-165
FH-170
FH-175
FH-180
FH-185
FH-190
FH-195
FH-200
FH-210
FH-220
FH-230
FH-240
FH-250
FH-260
FH-270
FH-280
FH-290
FH-300

-502
-502
-502
-502
-502
-502
-S02
-502
-502
=502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

78.00

80.00

82.00

85.00

88.00

£0.00

52.00

$5.00

78.00
100.00
102.00
105.00
108.00
110.00
112.00
115.00
120.00
125.00
127.00
130.00
135.00
140.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
120.00
195.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00

Housing
Diameter

3.07
315
3.23
3.35
3.46
3.54
3.62
3.74
3.86
3.94
4.02
4.13
4.25
4.33
4.41

©
o
n
S
+.89/-.00

+1.40/-.00

" Based on a groove material yield strength of 310 N/mm? and a safety facter of 2.

*Based on asafety factor of 3.
i Square edge wire.

smalley.co

2N
29N
N
29
291
2.9
3.69
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.69
3.89
3.89
3.89
3.59
3.89
3.89
3.89
3.89

3.89
3.89
3.89
3.89
4.87
487
4,87
487
4,87
B 487

+.15

4.87
4.87

83.50
85.50
88.50

91.50

9350
95.50

98.50
101.50 |
103.50

106.00
109.00
112.00
114.00
116.00
119.00
124.00

129.00 |
131.00 |
134.00

139.00
144.00
149.00

+10

160.00

165.00

170.00

175.00
180.00

185.00
190.00
195.00
200.00
205.00

21600

- 226.00
23600
| 24600

268.00
278.00

| 28800

298.00

308.00 |

155.00 |

256.00 |

415
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
415
4.15
4.15
4.15
4.15
4.15
4.15
£.15
S
818
5.15
3.15
5.15

515

Retaining Rings

124,199
127,130
132,023
136,916
141,809
181,986
188,026
194,094
200,166
206,237
212,305
218377
224,417
230,489
236,556
242,628
306,743
321,344
335,961
350,578
365,199
505,300
524,748
544,200
563,599
583,051

139,830

143,428

146,978

175,046

181,269

185,353

189,485

195,659

201,829

205,962

269,224
277,133
285,042
290,340
295,567
303,547
316,687
329,893
335,187
343,096
356,302
369,509
382,716
395,923
409,063
422,270
435,476
448,683
461,890
475,097
488,232
501,439
514,646
527,853
657,096
688,327
719,638
750,953
782,264
813,500
844,811
876,126
907,357
938,673

* Contact Smalley for details/information on how to order parts to be in compliance with this

er Online

specification,
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Retaining Rings

XAH Series

Constant Section Rings Internal

GROCVE

GROOVE ez |_. i
| RADIAL WALL THICKNESS_—I |—-— stz WIDTH

RING RING

i END CONFIGURATIONS

|
RING FREE HOUSING
QUTSIDE TYPED DIAMETER

CIAMETER
DIAMETER

ﬁ?ﬁm ; = .|
XAH.TT B UP

KAH-37 TO KAH-T5 GROCVE L

Preduct Dimensions: All dimensions in inches unless atherwise speci{ied.

i'-\dd S " 7 Diameter
Carbon bl

Steel

9.525

XAH 3? -502 375 . K - ,

-502 438 11125 467 028 | , 372 1,371
XAH-SO -502 500 12.700 530 e 039 ' 424 2073
XAH-51 -502 512 13.005 542 B 039 B 434 2123
XAH-56 -502 562 14.275 600 D39 7 556 2,33
XAH-62 -502 625 15.875 670 .03% 707 2,592
XAH-68 -S02 688 17.475 733 039 B 778 2,853
XAH-75 -502 750 19.050 799 039" . 954 3,110
XAH-77 -502 777 19.736 827 i 046 | ' 989 3,906
XAH-81 -502 812 20.625 867 : B D045 BN 1,148 4,082
XAH-87 -502 875 22225 934 062 919 | D46 1,361 4,398
XAH-90 -502 oM 22.885 941 B 078 945 . 046 1,401 4,529
XAH-93 -502 938  23.825 1.003 | 078 Q86 | 046 1,591 4,715
XAH-100 -502 1.000  25.400 1.070° @M 078 1052 B 046 e 1.6%6 5027
XAH-102 -502 1.023 25984 1.094 093 1.075 046 | 1,880 5142
XAH-106 -502 1.062 26975 1134 | ::_-.-" 093 1.114 056 < 1,952 6,272
XAH-112 -502 1.125 28.575 1202 B 093 1.181 056 : 2,227 6,644
XAH-118 -502 1:188° 30:75 1270 @ 093 1.248 056 . 2519 7.017
XAH-125 -502 1250 31.750 1337 = 109 1.314 .056 2827 7,383
XAH-131 -502 1312  33.325 1.404 109 1.380 056 BN 3153 7,749
XAH-137 -502 1.375 34925 1472 | 109 1.447 056 — 3,499 8,121
XAH-143 -502 1438 36.525 1535 B 125 1.510 056 . 3,659 8,493
XAH-145 -502 1456 36.982 1,957 | 125 1.532 056 i 3211 8,599
XAH-150 -502 1.500 38.100 1.607 125 1.576 056 4,029 8,859
XAH-156 -502 1.562  39.675 1.668 28 1.642 068 4416 11,002
XAH-162 -502 1.625  41.275 1.736 141 1.709 068 4,824 11,446
XAH-165 -s02 1.653  41.986 1.765 141 1.737 068 4,907 11,643
XAH-168 -502 1488 42875 1.804 156 1.776 .068 5250 11,889
XAH-175 -502 1.750 44.450 1.870 156 1.842 .068 5,690 12,326
XAH-181 -s02 1.812 46,025 1,233 156 1.904 068 5,892 12,763
XAH-185 -502 1.850 46,990 1.975 156 1.946 068 6,277 13,030
XAH-187 -502 1.875  47.625 2.000 156 4 B 197 .068 6,362 13,206
XAH-193 -502 1.938 49.225 2.068 1356 D62 B 2.038 068 6,849 13,650
XAH-196 -502 1968 49987 2.098 156 062 B 2068 068 6,955 13,862
XAH-200 -502 2.000 50.800 213 156 062 : 2.100 068 7,069 14,087
XAH-206 -502 2062 52375 2197 156 078 ?__:_ | 2165 BB 086 7,579 17,491
XAH-212 -502 2125 53.975 2.240 156 078 :" 2226 B 086 7,811 18,025
XAH-218 -s02 2.188 55575 233 A7 078 B 2296 B .08% 8,352 18,559
XAH-225 -s02 2250 57150  2.393 an 078 WM 2358 [ 086 8,588 19,085
XAH-231 -502 2.312 58.725 2.459 A7 078 B 2424 WM 084 9,152 19,611
XAH-237 -502 2.375 60.325 2.523 A7 .078 N 2487 @ 086 9,401 20,145
XAH-244 -502 2440 61976 2.592 187 078 Bl 2558 086 10,003 20,697
XAH-250 -S02 2500 63.500 2.653 187 .078 N 2416 Ho]:13 10,249 21,206
XAH-253 -502 2531 64.287 2.688 187 078 B 2451 Bl 086 10,734 21,469
XAH-256 -S02 2562 65075 2726 187 093 B 2486 ," | 103 11,228 26,078
XAH-262 -502 2625 66675 2.790 187 093 B 2750 B 103 11,504 26,719
XAH-268 -502 2,688 68275 2.856 187 .093 | 2816 | 103 11,780 27,361
XAH-271 -502 2717 69.012 2.882 187 093 B 2642 BB 103 B 12291 27,656
XAH-275 -502 2750 69.850 2918 187 093 B 2878 | 103 B 1244 27,992
XAH-281 -502 2.813 71450 2985 o .187 093 B 2945 B 103 B 13123 28,633

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2. ‘Square edge wire.

*Based on a safety factor of 3.

87 M, Get quote )a rder On“ne
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Smalley Part Number?

Carbon
Steel

XAH-287
XAH-300
XAH-306
XAH-312
XAH-315
XAH-325
XAH-334
XAH-346
XAH-350
XAH-354
XAH-356
XAH-362
XAH-375
XAH-387
XAH-393
XAH-400
XAH-412
XAH-425
XAH-433
XAH-443
XAH-450
XAH-462
XAH-475
XAH-500
XAH-525
XAH-537
XAH-350
XAH-575
XAH-600
XAH-625
XAH-650
XAH-662
XAH-675
XAH-700
XAH-725
XAH-750
XAH-800
XAH-825
XAH-850
XAH-875
XAH-900
XAH-905
XAH-950
XAH-984
XAH-1000

XAH Series

Constant Section Rings Internal Continued

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

2834
2.875
3.000
3.062
3.125
3.156
3.250
3.346
3.449
3.500
3.543
3.562
3.625
3.750
3.875
3.938
4.000
4125
4.250
4.330
4.436
4.500
4.625
4.750
5.000
5.250
5.375
5.500
5.750
6.000
6.250
6.500
6.625
6.750
7.000
7.250
7.500
8.000
8.250
8.500
8.750
9.000
9.055
9.500
9.840
10.000

Housing

71.984
73.025
76.200
77.775
79.375
80.162
82550
84.988
88.113
88.900
89.992
90.475
92.075
95.250
$8.425
100.025
101.600
104.775
107.950
109.982
112.674
114.300
117.475
120.650
127.000
133.350
136.525
1392.700
146.050
152.400
158.750
165.100
168.275
171.450
177.800
184.150
190.500
203.200
209.550
215.900
222.250
228.600
229997
241.300
249936
254,000

3056 .87
3.181 =) 187
3.247 g. 218
3311 | 218
3342 = 218
3.442 218
3539 BN 218
3.663 218
3.700 .250
3745 4 250
3766 =) 250
3831 B 250
3962 B 250
4089 B8 250
4.156 250
4221 1 250
4355 | .250
4.485 g .250
4565 (= .250
4670 o .250
4744 (=1 250
4875 0 250
5017 B 281
5.265 281
5530 B 312
5660 =4 312
5796 g 312
6050 B 312
6309 Bl 312
6.568 .343
6832 § 343
6975 & 343
7.100 3 343
7.350 5 343
7.630 .375
7.890 375
8.400 375
8.665 f=3 .437
8915 = 437
9205 BN 500
9.455 4 .500
9509 B 500
9.955 500
10.295 500
10.455 500

156
156

187
187

187

T .002

=

+=.007

+.008

209

+.006/-.000

+.005/-.000

Retaining Rings

(Ib)
13,221
13,819
14,420
15,151
15,463
15,616
16,540
17,029
17,655
18,308
18,533
18,632
18,961
20,145
20,817
21,712
22,054
23,326
24,033
24,486
25,085
26,083
27,788
29,547
31,809
34,141
36,094
38,100
40,644
43,260
45,346
48,703
51,512
52,484
54,428
64,059
66,268
70,686
84,558
87,120

102,053
104,968
105,610
110,800
114,766
116,632

28,847
29,264
30,536
35,009
35,729
36,084
37,158
38,256
39,662
40,017
40,508
40,725
41,446
42,875
44,304
45,024
45,733
47,162
48,592
49,506
50,718
51,450
52,879
54,308
57,167
65,732
67,297
68,862
71,992
75,122
94,130
97,895
99,778

101,660

105,426

123,654

127,918

136,446

141,478

145,766

150,053

154,340

155,283

162,915

168,745

171,489

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

2Based on a safety factor of 3.

1Square edge wire.
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Retaining Rings

RING FREE

XDH Series

Constant Section Rings Internal

OUTSIDE

DIAMETER

Smalley Part Number®

XDH-112
XDH-125
XDH-137
XDH-150
XDH-162
XDH-175
XDH-187
XDH-200
XDH-206
XDH-218
XDH-231
XDH-243
XDH-256
XDH-300
XDH-325
XDH-350
XDH-375
XDH-400
XDH-425
XDH-450
XDH-475
XDH-500
XDH-525
XDH-575
XDH-600
XDH-650
XDH-700
XDH-725
XDH-750
XDH-800

Add Suffix

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

184.150
190.500
203.200

RirNG
RADIAL WALL

END CONFIGURATIONS

7N\

1.330 093 042
1.460 093 042
1.600 125 042
1.725 125 042
1.855 125 042
1990 E=§ .156 042
2115 & 156 042
2177 sl 156 042
2302 B=F 156 042
2432 Bl 156 042
2,557 156 042
2682 [l 156 042
3.154 §_' 187 062
3.404 | 187 062
3654 [l 187 PR 062
3904 |5 187 [ 062
4155 B4 187 KA 062
4429 B 218 078
4679 [ 218 078
4929 P& 218 078
5.184 B4 218 078
5434 = 218 078
5934 Wl 218 078
6.220 Eﬁ 250 093
6730 BE 250 093
7.240 B 250 093
7.500 4 250 .093
7.760 B 250 093
8.285 [ .250 093

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

?Based an a safety factor of 3.

89

RING
THCKNESS

54002

-

it

1.181

1.310
1.435
1.580
1.705
1.830
1.965
2.090
2.152
2.277
2.402
2.527
2.652
3124
3.374
3.624
3874
4.125
4.394
4.644
4.8%4
5.144
5.394
5.894
6.160
6.660
7.160
7.410
7.660

8.160

GROOVE

HOUSING

DIAMETER

GROCVE
DIAMETER

+.006

+.008

s

1 +.004/-000 L

)

45,239

*Sguare edge wire,

Order Online
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End Configurations
Constant Section Rings

Constant Section Rings Series
End Configurations

Smalley offers four series of Eaton style snap rings from stock. Additional end types can be manufactured to meet
your snap ring requirements. Contact one of our engineers to inquire about the following end types:

Double Scallop Double Angle Single Scallop

fpe At Type B-H Type C-H Type E-H
[ o i |
Type A-S Type B-S Type C-S TypeiES

Single Angle

Type D

Type H

Material Hardness

Thickness
(inch)
Upto.022

Over .022 - .050
Over .050 -.078
Over .078

Hardness (Re)
Min.

46.0
44.0
42.0
40.0
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Retaining Rings

VS Series

Light Duty Rings External

-,

Smalley Part Number

Vs-75

Vs-81

Vs-87

Vs-93

Vs-100
Vs-106
Vs-112
Vs-118
Vs-125
Vs-131
Vs-137
Vs-143
Vs-150
Vs-156
Vs-162
Vs-168
Vs-175
Vs5-181
Vs-187
Vs-193
Vs-200
Vs-206
Vs-212
Vs-218
Vs-225
Vs-231
Vs.237
Vs-243
Vs-250
Vs-256
Vs-262
Vs-268
V5.275
Vs-281
Vs-287
V§-293
V5-300
Vs-306
Vvs-312
Vs-318
Vs-325
Vs-331

-502

-502
-502
-502
-502
-502
-502
-502
502
502
-502
-502

516
516
516
-516
-516
516
-516
516
516
-516
-516
516
516
-516
516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
516
516
516

.812

.B75

937
1.000
1.062
1.125
1.187
1.250
1.312
1.375
1.437
1.500
1.562
1.625
1.687
1.750
1.812
1.875
1.937
2.000
2,062
2125
2.187
2.250
2312
2.375
2.437
2.500
2.562
2.625
2.687
2.750
2.812
2.875
2937
3.000
3.062
3125
3187
3.250
3312

79.38
80.95
B2.55
84.12

RING
RADIALVWALL

{

i
RING FREE

INSIDE
DMJMEFER

/

RING
THICKMNESS

Product Dimensions: All dimensions in inches unless otherwise specified.

GROOVE
DEFTH

—w! le—crOOVE

WIDTH

A

I

SHAFT
DIAMETER

| GROOVE

| DIAMETER

'

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
*Based on a safety factor of 3.

91

Inside
Diameter
(in)
294 B8 025
348 025 |
410 035 B
467 045
529 045 B
591 .045 B8
£52 5% 045 B
715 = 045
762 % 065
825 [ .065
.886 065
949 065
1.008 088
1.071 e 0838
1132 By 088
1194 & 088
1255 B=f .088
1318 el 088
1379 .088
1.442 088
1.488 118 3
1550 L4 .18 ?r
1612 B4 118 B
1674 Il 118
1.736 ,'S, 118
1798 B .118
1.859 118
1922 118
1.963 158
2.026 .158
2.087 .158
2.149 158
2.211 .158
2273 |4 158
2335 Y .18
2397 P 158
2458 B4 .158
2521 Bl 158
2,582 158
2.644 158
2.706 .158
2.768 158
2.830 158
2,892 158
2938 'g' 188
3001 =} 188 N
3062 - 188 5]
3125 B 188 W
3.186 .1 .188
Order Online

015
015
05
018
018
018
018
018
021
021
021
021
025
025
025
025
025
025
025
.025
031
031
031
031
031
031
031
031
031
031
.031
031
.031
.031
031
03
.031
031
.031
031
031
.031
031
031
.039
039
.039
039
.039

£002

+,002

Diameter j

(in)

.297

351

413

472

534

557

659

722

270

833

.895

958
1.018
1.081
1.143
1.206
1.268
1.331
1.393
1.456
1.505
1.568
1.630
1.693
1.755
1.818
1.880
1.943
1.986
2.049
21
2174
2.236
2.299
2.361
2424
2.486
2.549
2.611
2.674
2.736
2,799
2.8681
2.924
2970
3.033
3.095
3.158
3.220

_ +.004 +.003

*.005

+.006

031
031
039
039
.03¢9
039
039
039
039
039
039
039
039
039
039
.039
039

.039
.039

_ +.002/-000

i

+.003/-.000

10,770

1,460
1,630
1,790
1,950
2,460
2,660
2,840
3,040
3,500
3,710
3,920
4,120
4,330
4,540
4,740
4,950
6,390
6,650
6,500
7,160
7,410
7,670
7,920
8,180
8,430
8,690
8,950
9,200
9,460
9,720
9,970
10,230
10,480
10,740
10,990
11,250
11,500
11,760
12,010
12,270
15,760
16,080
16,400
16,720
17,040

! No remaval notch,
45quare edge wire.
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Smalley Part Number

VS Series

Light Duty Rings External Continued

Shaft

Diameter

Retaining Rings

Carb Add Suffix
arbon s

VS5-337
Vs5-343
VSs-350
VS-356
Vs-362
Vs-368
VS-375
Vs-381
VS-387
V5-393
V5-400
Vs-412
Vs-425
Vs-437
Vs-450
Vs-462
V5-475
Vs-487
V5-500
Vs§-525
Vs5-550
VS-575
VS-600
V5-625
V5-650
Vs-675
Vs-700
Vs-725
VS5-750
Vs-775
V5-800
V5-825
Vs-850
VS-875
VS5-9200
V5-925
VS-950
VS-975
V5-1000

-502
-s02
-S02
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
502
-502
-502
502
-502
502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-516
-516
-S16
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
516
516
-516
-516
-516
516
-516
-516
-516
-516
516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516

3.375
3.437
3.500
3.562

85.73
87.30
88.90
90.47

' Based an a groove material yield strength of 45,000 psi and a safety factor of 2.

*Based on a safety factor of 3,

+.000/-.035

+,000/-045

+.000/-.060

+,000/-.070

+.004/-.008

3.283
3.345
3.408
3.470
3533
3595
3.658
3.720
3783
3.845
3,908
4015
4,140
4.265
4.390
4515
4,640
4.765
4.890
5119
5.363
5.606
5.850
6,094
6.338
6.581
6.825
7.069
7.313
7.556
7.800
8.044
8.288
8531
8.775
92.019
9.263
9.506
9.750

=006

+,007

044

+.004/-.000

+.005/-.000

17370

17,690
18,010
18,330
18,650
18,970
19,300
19,620
19,940
20,260
20,580
23,850
24,570
25,290
26,010
26,740
27,460
28,180
28,900
40,240
42,160
44,080
45,990
47,910
49,830
51,740
53,660
55,580
57,490
59,410
61,320
78,790
81,180
83,570
85,950
88,340
90,730
93,120
95,500
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Retaining Rings

VSM Series

Metric Light Duty Rings External

\

Smalley Part Number

Add Suffix

Carbon
Steel

VSM.-6'
VSM-7%
st_Bll
VSM-9°¢
VSM-10°
VSM-11¢
VSM-12
VSM-13
VSM-14
VSM-15
VSM-16
VSM-17
VSM-18
VSM-19
VSM-20
VsM-21
VSM-22
VSM-24
VsM-25
VSM-26
VSM-28
VSM-29
V5M-30
VSM-32
VSM-34
VSM-35
VSM-36
VSM-38
VSM-40
VSM-42
VSM-45
VSM-48
VSM-50
VSM-52
V5M-55
VSM-56
VSM-58
VSM-60
VSM-62
VSM-63
VSM-65
VSM-68
VSM-70
VSM-72
V5M-75
VsM.78
VSM-80
VSM-82
VSM-85
VsM-88

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
502
502
-502
502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-S02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-516
-516
-516
-516
516
=516
-516
-516
-516
-516
-516
-816
-516
-516
-516
-516
-516
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516
=516

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
24.00
25.00
26.00
28.00
29.00
30.00
32.00
34.00
35.00
36.00
38.00
40.00
42.00
45.00
48.00
50.00
52.00
55.00
56.00
58.00
60.00
62.00
63.00
65.00
68.00
70.00
72.00
75.00
78.00
80.00
82.00
85.00
88.00

346

RING

RADIALWALL 7
r

f
/

RING FREE

INSIDE

DIAMETER
]

/

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2,

?Based on a safety factor of 3.

93

e

Product Dimensions: All dimensions in millimeters unless otherwise specified.

1 51 30
i 51 . .30
S .38
76 g 38
So 89 . .38
B s B s
5 114 | 46
114 BB 46
B 114 B 46
l 114 BB 46
14 46
g 114 B 46
S| 1.14 r& A6
b 114 B 46
B 114 B 46
B 155 B 53
d 1645 B .53
165 B 53
B 165 B 53
224 BN &4
224 ; b4
N 224 ‘;' 64
G 224 B 44
=] 224 b4
S L 64
2.24 64
224 B 64
224 B 44
300 B 79
300 B .79
3.00 79
3.00 79
300 WM .79
401 B 79
4.01 ;- 79
401 B8 79
401 M .79
Ny 401 B8 79
N 401 79
=4 401 BN 79
e 401 [ 79
4.01 79
4.01 79
4.01 79
4.01 79
478 99
478 99
4.78 99
478 99
478 99

RING
THICKMNESS I. ’

+.05

Ggg?:E — | LyGROOVE
| WIDTH
SHAFT
DIAMETER
GROOVE
DIAMETER

1

Groove

Diameter

{min)

570
6.64
7.60
8.50
240
10.40
11.34
12.28
13.28
14.28
15.28
16.28
17.28
18.28
19.28
19.94
20.94
2294
23.94
24.88
2688
27.88
28.88
30.88
32.88
33.88
34.88
36.88
38.52
40.52
43.52
46,52
48.52
50.06
53.06
54.06
56.06
58.06
60.06
61.06
63.06
66.06
68.06
70,06
73.06
75.66
77.66
79.66
82.66
85.66

+=.08

Fo )

+.08/-.00

44,477
45,617
46,757
48,468
50,179

1,988

2,234

3,183

3,580

3978

4,376

5779

6,261

6,742

7224

7,705

8,187

8,669

92,150

9,632
11,652
12,207
13,317
13,872
15,138
16,303
16,885
17,467
18,632
19,796
20,378
20,260
22,125
28,748
30,185
32,341
34,497
35,935
37,372
39,528
40,247
41,684
43,122
44,559
45,278
46,715
48,871
50,309
51,746
53,902
70,250
72,052
73,853
76,555
79.257

* Mo removal notch.
*Square edge wire.
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3 Retaining Rings
VSM Series
Metric Light Duty Rings External Continued

Add SU i . k=
Carbon Inside ik g

VSM-90 -502 -516 90.00 3.54 86.69 g 478 B 99 87.66 1.12 % 51,319 81,058
VSM-95 -502 -516 95.00 3.74 91.66 g 478 . 92 | 92.66 4 112 E 54,170 85,561
V5M-100 -502 -516 100.00 394 96.62 [ 4.78 99 9766 | 112 - 57,021 90,064
VS5M-105 -502 -516 105.00 413 10113 hi/2N 117 10220 1.32 71,642 106,440
VSM-110 -502 -516 110.00 433 10608 B4 572 117 107.20 1.32 75,054 111,508
VSM-115 -502 -516 115.00 453 111.03 p&g 5.72 1l 112.20 1.32 78,465 116,577
VSM-120 -502 -516 120.00 472 11598 8 572 B 1.17 117.20 1.32 81,877 121,645
VS5M-125 -502 -516 125.00 492 12093 Bl 572 BN 147 12220 9y 1.32 85,288 126,714
VSM-130 -502 -516 130.00 512 12588 WM 572 FN 117 127.20 5 132 88,700 131,783
VSM-135 -502 -516 135.00 5318031 572 "E 1.55 [ 131.63 1.70 111,027 181,299
VSM-140 -502 =516 140.00 551 1353 5.72 1.55 136.50 1.70 119,404 188,013
VSM-145 -502 -516 145.00 SN132.95 572 1.55 141.37 170 B=§ 1 27,974 194,907
VSM-150 -502 -516 150.00 591 14483 |71 572 1.55 146.25 1.70 B 137,070 201,443
VSM-155 -502 =516 155.00 610 14966 & 572 1.55 151.13 1.70 .C-’_ 146,361 208,158
V5M-160 -s02 -51é6 160.00 630 15444 =8 673 1.55 156.00 170 [l 155956 214,872
VSM-165 -502 -516 165.00 650 15927  E=8  &73 1.55 160.88 1.70 165,855 221,587
VSM-170 -502 -516 170.00 669 16409 ¥ 673 1.55 § 165.75 | 1.70 176,059 228,302
VSM-175 -s02 -516 175.00 689 168,92 6.73 1.55 170.63 1.70 186,568 235,017
VSM-180 -502 -S16 180.00 709 17375 6.73 1.55 175.50 1.70 197,381 241,731
VSM-185 -502 -516 185.00 7.28 17857 7.62 1.55 180.38 1.70 208,499 248,446
VSM-190 -s02 -516 190.00 748 18340 FA  7.62 1.55 185.25 1.70 219,922 255,161
V5M-195 -502 -516 195.00 7.68 18822 : 7.62 1.55 190.13 1.70 231,649 261,876
V5M-200 -502 -516 200.00 7.87 19305 B3 7.62 1.55 195.00 5} 1.70 243,681 268,590
V5sM-210 -502 -516 210.00 827 20270 K4 876 1.93 20475 B8 2.08 268,658 351,160
V5M-220 -502 516 220.00 866 21236 [l 876 1,23 214.50 2.08 294,854 367,882
VSM-230 -502 -516 230.00 9.06 222.01 876 K 193 22425 2.08 322,268 384,604
V5M-240 -502 -516 240.00 945  231.66 876 KNl 193 234.00 208 = 350900 401,326
VSM-250 -502 516 250.00 9.84 24131 < 876 1.93 24375 208 |95 380,751 418,048
VSM-260 -502 -516 26000 1024 25097 . 9.65 1.93 253.50 2.08 ﬂ 411,821 434,770
VSM-270 -502 -516 27000 1063 26062 § 9.65 1.93° } 263.25 208 = 444108 451,492
VSM-280 -502 516 280,00 11.02 27027 | 9.5 1.93 273.00 2.08 . 477,614 468,214
V5M-290 -502 516 29000 1142 279.92 9.65 O3 282.75 2.08 512,339 484,936
V5M-300 -502 -516 300.00  11.81  289.58 9.65 1.93 29250 2.08 548,282 501,658

" Based on a groove material yield strangth of 310 N/mm? and a safety factor of 2.
*Based on a safety factor of 3.,
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Retaining Rings

WS Series
Medium Duty Rings External

*Compliance with AS3218, AS4299, MIL-DTL-27426/1

Smalley Part Number

Carbon
Steel

Ws-68
Ws-71
Ws-75
Ws-78
Ws-81
Ws-84
Ws-87
Ws-90
Ws-93
Ws-96
Ws-98
Ws-100

Ws-102

WS-103
WS-106
WS-109
Ws-112
WS-115 |
Ws-118
Ws-121
Ws-125
Ws-128
Ws-131
Ws-134
Ws-137
Ws-140
Ws-143
Ws-146
WS-150
WsS-156
WS-157
Ws-162
Ws-168
WS-175
Ws-177
Ws-181
Ws-187
Ws-193
WS-196
Ws-200
Ws-206
Ws-212

I Y

502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-502

-502

-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
=516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516

RING
RADIAL WALL

|
NG FREE
INSIDE

DI.ﬂM]E TER

Di

.500
531
.551
562

.625
656
669
687
718
750
781
812
843
875
906
937
268
984
1.000
1.023
1.031
1.062
1.093
1.125
1.156
1.188
1.218
1.250
1.281
1.312
1.343
1.375
1.406
1.437
1.468
1.500
1.562
1.575
1.625
1.687
1.750
1.771
1.813
1.875
1.938
1.969
2.000
2.062
2125

[
|

. S

Shaft

ameter

12.70
13.49
14.00
14.27
15.09
15.88
16.66
16.99
17.45
18.24
19.05
19.84
20.62
21.41
22.23
23.01
23.80
24.59
2499
25.40
25.98
26.19
26.97
27.76
28.58
29.36
30.18
30.94
31.75
32.54
3332
3411
3493
3.7
36.50
37.29
38.10
39.67
40.01
41.28
42.85
44.45
44.98
46.05
47.63
49.23
50.01
50.80
52.37
53.98

HING GROOVE - L& _GROOVE
THICKNESS DEPTH _* | WIDTH

SHAFT
DIAMETER

GROOVE
DIAMETER

W5.50TO WS156 _i
W5.150 &UP

Product Dimensions: All dimensions in inches unless otherwise specified,

Jn
828

889
916

930 |

946

268 |

978
1.007
1.040
1.070
1.102
1.127
1.159
1.188
1221
1.251
1.282
1.308
1.340
1.370
1.402
1.433
1.490
1.503
1.549
1.610
1.673
1.690
1.730
1.789
1.844
1.882
1.909
1.971
2029

Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
*Based on a safety factor of 3,

95

+.000/-013

+.000/-.015

Order Online

[ =030 490 2,130
045 025 525 B 030 N 510 2,210
045 | 025 536 | .030 520 2,250
045 WM 025 B 567 030 | 550 2,380
055 025 594 030 | 710 2,500
055 025 625 030 . 740 2,630
055 025 638 030 | 760 2,680
055 025 656 030 | 780 2,750
055 025 687 030 . 810 2,880
065 031 719 036 I 850 3,360
065 031 750 LEI S 880 3,500
065 | 031 781 [ 036 [& 920 3,640
065 031 812 Bl 036 3 950 3,780
065 | 031 838 036 Bl 1,180 3,920
065 [ (031 869 03 @ 1,220 4,060
065 031 900 036 | 1,260 4,200
075 [ 037 [ 925 042 § 1,440 5,180
075 | 037 = 9 042 | 1,460 5,260
075 037 B 957 042 | 1,480 5,350
075 B 037 B 980 042 | 1520 5470
075 037 B 98 042 BN 1520 5510
075 -'m_ 037 1020 042 1,580 5,680
075 =087 1.051 042 1,620 5,840
075 037 L 1.083 f 042 = 1,670 6,020
075 B4 037 1.114 .042 1,720 6,180
085 B 043 B 1.140 | 048 2,020 7,380
085 | 043 W 1170 | 048 2,070 7,570
085 M 043 B 1202 | 048 2,120 7.770
085 043 @M 1233 R 048 2,170 7,960
095 F 043 [0 1264 0 048 2,230 8,150
095 [N D043 W 1295 048 2,280 8,350
095 B 043 BB 1323 048 2,530 8,540
.095 043 B 1354 048 2,580 8,740
095 043 1385 .048 2,640 8,930
.095 043 1.416 048 BN 2,700 9,120
095 043 1.448 048 ES 2760 9,320
108 049 1.507 056 [ 3,09 10,100
108 049 1.520 0s6 [ 3120 10,190
.108 .049 1.566 056 B 3450 10,510
118 049 1.628 .056 3,580 10,910
118 049 1.691 [} .056 3710 11,310
118 049 By 1708 [ 056 4,010 11,450
J18 B 049 B 1749 Bl 056 4,100 11,720
128 049 B8 1.808 056 4510 12,120
128 049 1.861 .056 4,660 12,530
128 | 049 1.902 056 4,730 12,730
128 049 1929 B 056 4,950 12,930
128 049 1992 F 056 5,100 13,330
a28 | 049 2.051 056 5,560 13,740

* Contact Smalley for details/information on how to order parts to be in compliance with this
specification.
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Smalley Part Number

s Diameter
Add Suffix
Steel 31655 | [

Ws-215
Ws-216
Ws-218
Ws-225
Ws-231
Ws-236
Ws-237
Ws-243
Ws-250
WS-255
Ws-256
Ws-262
Ws-268
Ws-275
Ws-281
Ws-287
Ws-293
Ws-295
Ws-300
Ws-306
Wws-312
Ws-314
Ws-318
Ws-325
Ws-331
Ws-334
Ws-337
Ws-343
Ws-350
Ws-354
Ws-356
WS-362
Ws-368
Ws-374
Ws-375
Ws-381
Ws-387
Ws-393
Ws-400
Ws-406
Ws-412
Ws-413
Ws-418
Ws-425
Ws-431
Ws-433
Ws-437
Ws-443
Ws-450
Ws-456
Ws-462
Ws-468
Ws-472
Ws-475
Ws-481
Ws-487
Ws-493
Ws-500
Ws-511
Ws-512
W5s-525
Ws-537
Ws-550
WS-551
Ws-562
Ws.575

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
=502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502

WS Series

Medium Duty Rings External Continued

-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-$16
-516
-516
=516
=516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-$16
516
-516
-516
-516
516
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516
=516
-516
516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516

2.156
2.165
2.188
2.250
2.312
2.362
2.375
2.437
2.500
2.559
2.562
2.625
2.688
2.750
2813
2.875
2.937
2.952
3.000
3.062
3125
3.149
3.187
3.250
3312
3.343
3.375
3.437
3.500
3.543
3.562
3.625
3.687
3.740
3.750
3812
3.875
3.938
4.000
4.063
4125
4,134
4.188
4.250
4312
4.331
4.375
4.437
4,500
4.562
4,625
4,687
4,724
4,750
4812
4,875
4,937
5.000
5118
5.125
5.250
5.375
5.500
5511
5.625
5.750

Shaft

54.76
54,99
55.58
57.15
58.72
59.99
60.33
61.90
63.50
6£5.00
65.07
66.68
68.28
69.85
71.45
73.03
74.60
74.98
76.20
7777
79.38
79.98
80.95
B2.55
84.12
84.91
B85.73
87.30
B88.90
B9.99
90.47
92.08
93.45
95.00
95.25
946.82
98.43
100.03
101.60
103.20
104.78
105.00
1046.38
107.95
109.52
110.01
111,13
112,70
114.30
115.87
117.48
119.05
119.99
120.65
122.22
123.83
125.40
127.00
130.00
130.18
133.35
13653
139.70
139.98
142.88
146.05

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a safety factor of 3.

148
148
BN 148
B 148

158
158
168
168
168
148
168
168
178
178
178
178
188
.188
188
188
.188
198
198
198
198
198
198
198
208

+.000/-.030

218
218
218
218
218
228
2 ez
5 228
228
228
238
250
250
250
250
250
.250
250
250
250
.250
250
2530
250
.250
.250
.250
250

+.000/-.050

9
_ 049

049
061

061
061
061
061
061
061
061
061
061
061
061
061
061
081
061
061
061
061
.061
061
061
061
061
061
061
081
061
061
072
072
072
072
072
072
072
072
072
072
072
072
072
072
072
072
072

2.082
2091
2113
2176
2.234
2.284
2.297
2.355
2418
2473
2476
2,539
2597
2.660
2,722
2781
2.843
2.858
2.904
2966
3.027
3.051
3.089
3.150
3.208
3.239
3.2N
333
3.394
3433
3.452
3515
3573
3.628
3.638
3.700
3.757
3.820
3.876
3.939
4.000
4.010
4.058
4120
4.182
4200
4.245
4.307
4.364
4.422
4.485
4.547
4.584
4.610
4.672
4.735
4.797
4.856
4.974
4981
5407
5.228
5.353
5.364
5.478
5.597

056
056
056
056
056
056
056
056
056
056

079

Retaining Rings

14,150
14,550
14,950
15,270
15,340
15,760
16,160
16,550
16,560
16,970
17,380
17,780
18,150
18,590
18,990
19,050
24,150
24,650
25,150
25,350
25,650
26,160
26,660
26,910
27,170
27,660
28,170
28,520
28,670
29,180
29,680
30,100
30,180
30,680
31,190
31,700
32,200
32,700
33,200
33,270
33,710
34,210
34,710
34,860
35,210
35,710
36,220
43,340
43,940
44,530
44,880
45,130
45,720
46,310
46,900
47,500
48,620
48,690
49,880
51,060
52,250
52,360
53,440
54,630

* Contact Smalley for details/information on how to order parts to be in compliance with this

=r Online

specification.
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Retaining Rings

Carbon

WSs-590
WS-600
Ws-612
WS-625
WS-629
WS-637
WS-650
WS-662
WS-675
Ws-687
Ws-700
Ws-712
Ws-725
WS-737
WS-750
WS-762
Ws-775
WSs-787
WS-800
Ws-825
Ws-850
WSs-875
Ws-900
WS-925
WS-950
Ws-975
WS-1000
WS-1025
WS-1050
WS-1075
Ws-1100

WS Series

Medium Duty Rings External
*Compliance with AS3218, AS4299, MIL-DTL-27426/1

RING
RADIAL WALL

|

RING FREE
INSIDE
DIAMETER

RING

THICKNESS

WSS TO
W5-150

W5-156
sup

GROOVE _ GROGVE
DEPTH * = T WIDTH
SHAFT

DIAMETER

GROOVE
DIAMETER

|

Product Dimensions: All dimensions in inches unless otherwise specified,

Inside
Diameter
{in)
149.99  5.705
15240  5.798
155.58  5.903
158.75  6.026
159.99  6.076
16193  6.152
16510 6.274 £
168.28  6.390 =
17145 6513 5
17463  6.638 [
177.80 6761 G
18098  6.877
18415 6999
18733  7.125
19050  7.250
19368  7.363
196.85  7.486
20003 7611 |
203200 7734
8.250 20955 7.972 |
21590 B.220 R
22225  B459 =
22860 8707 -
23495  8.945 .g
24130 9194
24765 9432
25400  9.680 |
26035 9918
26670 10166
273.05 10.405
279.40 10.653

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

?Based on a safety factor of 3.

97

375
375

375
375
]

+.004/-.008
(=]
&

Diameter
{in)

5.752
5.847
Biy8d
6.078
6127
6.203
6.328
6.443
6.568
6.693
6.818
6.933
7.058
7.183
7.308
7.423
7.548
7.673
7.798
8.038
8.288
8.528
8.778
9.018
9.268
9.508
9.758
9.998
10.248
10.488

- 10.738

+.008

+.006/-.000

110,640
113,470
116,310
119,150
121,990
124,820

* Contact Smalley for details/information on how to order parts to be in compliance with this

Order Online

specification.
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Smalley Part Number

Carbon
Steel

WSW-75

Wsw-87

WsW-100
Wsw-112
WSW-125
WSW-137
WSW-150
WsW-162
W5W-175
WsSwW-187
WSW-200
Wsw-212
WSW-225
Wsw-237
WSW-250
WSW-262
WSW-275
W5W-287
WSW-300
WSsW-312
WSW-325
WSW-350
WSW-362
WSW-375
WSW-387
WSwW-400
Wsw-412
WSW-425
WSW-450
WSW-475
WSW-500

Add Suffix

517

-517
-517
-517
-517
-517
-517
-517
-517
=517
-517
-517
-517
-517
-517
-517
-517
517
-517
-517
-$17
-517
-517
-517
-517
-517
-517
-817
-517
-517
-517

NO CRIMP
WSW-75TO
WaW-262

CRIMF
WSW-275
EUP

FREE HEIGHT —#=—

CLINGS SNUG ON
GROOVE DIAMETER —

Housing

Diameter

19.050
22.225
25.400
28.575
31.750
34.925
38.100
41.275
44.450
47.625
50.800
53.975
57.150
60.325
63.500
66.675
69.850
73.025
76.200
72375
82.550
88.900
92.075
95.250
98.425

101.600

104.775

107.950

114.300

120.650

127.000

e

"RING
RADIAL WaALL

.078
093
.093
.093
.093
093
AN
an
A1
111
11
AL
A
AN
Am
AN

WORK HEIGHT — 1=

065
.075
085
128
128
128
128
158
158
158
.158
.188
.188
.188
.188
188
225
225
225
1225
.225
.281
281
.281
.281
.281
.281
.281
281
.281
.281

WSW Series

WaveRing" External

Retaining Rings

GROOVE WIDTH
IMINIMUM|

i

|
SHAFT
DIAMETER

r

- =
GROOVE

DIAMETER
l—ﬂ]

Product Dimensions: All dimensions in inches unless otherwise specified,

180
176
190
222
.222
.230
235
.230
.250
255
.263
260
.273
.268
253
261
.258

Load {Ib)

@ Work

25@.085
30@.085
34@.085
38@.100
40@.100
45@.100
50@.100
55@.110
s0@.110
63@.110
65@.,110
70@.130
75@.130
80@.130
84@.130
88@.130
94@.170
97 @.170
100@.170
103@.170
106@.170
115@.185
117 @.185
121@.185
126 @ .185
130@.185
134@.185
140 @.185
150 @.185
160 @.185
170@.185

Max Free
Height
{in)

115
A3
129
A37
145
130
126
138
137
140
145
170
175
75
AN
RER
217
217
225

225
245
250
258
255
268
263
248
256
253
259

Number of
Waves

L T T S O S S S S N O N S O N O S O N QPR R N )

=r Online
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Retaining Rings

WST Series
Spirolox Medium/Heavy Duty Rings External

HING RING GROCGVE ol | GROOVE
momwau; THICKNESS — T [ DEPTH _t =1 I"" WIDTH

h 1 l
‘ L
RING FREE | H

SHAFT
DIAMETER

INSIDE I
DIAMETER | !
|

‘ I WAT-46 TO | | (W5T-156TO
Ladws-150 WET-600 .

Product Dimensions: All dimensions in inches unless otherwise specified,

|
Add Suffix e
Diameter Width

I I I e

Two-Turn
WST-46 -502 -516 469 1.9 B 045 025 443 B 029 1,800
WST-50 -502 -516 .500 12.70 .045 .035 474 Bl 039 2,530
WST-55 -502 -516 551 14.00 045 035 .524 .03¢9 2,790
WST-56 -502 -516 562 14.27 045 035 535 039 2,840
WST-59 -502 516 594 15.09 045 035 565 .039 3,000
WST-62 -502 -516 625 15.88 055 035 596 039 3,160
WST-66 -502 -S16 H69 16.99 055 035 638 039 3,380
WST-68 -502 -516 688 17.48 065 042 655 046 4,180
WST-75 -502 516 750 19.05 .065 042 715 .046 4,550
WST-78 -502 -516 781 19.84 065 042 745 046 4,740
WST-81 -502 516 812 20.62 065 042 776 046 4,530
WST-87 -502 516 875 22.23 075 .042 835 046 5,310
WST-93 -502 -516 238 2383 075 042 .894 046 5,690
WST-98 -502 -516 984 24.99 075 .042 940 046 5,970
WST-100 -502 516 1.000 2540 075 042 955 046 6,070
WsT-102 -502 -516 1.023 25.98 075 042 977 046 6,210
WST-106 -S02 516 1.062 26.97 .0B8 .050 1.015 056 7,010
WST-112 -502 -516 1.125 28.58 o .088 .050 1.075 056 7,420
WST-118 -502 -516 1.188  30.18 = 088 050 1.135 .056 7,370
WST-125 -502 516 1.250 31.75 T 073 050 1.195 056 8,250
WST-131 -502 516 1312 3332 =1 .098 050 1.250 .056 8,660
WsT-137 -502 =516 1.375 34.93 ':’_-' 103 050 1.310 056 9,070
WST-143 -502 -516 1.438 36.53 103 .050 1.370 056 9,490
WST-150 -502 =516 1.500 38.10 103 050 1.430 {056 9,900
WST-156 -502 =516 1.562 39.67 113 062 1.490 068 12,780
WST-162 -502 -516 1.625 41.28 118 062 1.550 068 13,290
WST-168 -502 -516 1.687 42.85 118 062 1.610 0468 13,800
WST-175 -502 -516 1.750 44.45 118 062 1.670 068 14,320
WST-177 -502 -516 1771 44,98 A23 062 1.689 0468 14,490
WST-181 -502 516 1.812  46.02 123 062 1.730 068 14,820
WST-187 -502 516 1.875  47.63 123 062 1.790 068 15,340
WST-196 -502 -516 1.969 50.01 J23 062 1.879 068 16,110
WST-200 -502 516 2.000 50.80 128 062 1.910 068 16,360
WST-206 -502 -516 2062 823 REY .078 1.970 084 21,220
WST-212 -502 -516 2925 53178 41 078 2.027 086 21,870
WST-215 -S02 -516 2154 54.76 41 .078 2.057 086 22,190
WsST-225 -502 -516 2.250 BS 41 .078 2.145 086 23,160
WsST-231 -502 516 2312 58.72 141 .078 2.205 .086 23,800
WST-237 -502 -516 2375, 60,33 141 078 2.265 086 24,440
WST-243 -502 -S16 2437 61.90 41 078 2.325 08Bé 25,080
WST-250 -502 -516 2.500 63.50 188 078 2.385 {086 25,730
WST-255 -502 -516 2.559 65.00 .188 078 2.443 086 26,340
WST-262 -502 -S16 2.625  66.68 188 078 2.505 086 27,020
WST-268 -502 516 2.687 6825 188 078 2.565 086 27,660
WST-275 -502 =516 2.750 69.85 188 093 2.625 103 32,140
WST-287 -502 -516 2.875 73.03 188 093 2.742 03 33,600
WST-293 -502 =516 2937 74.60 188 093 2.801 103 34,320
WST-300 -502 -516 3.000 76.20 188 093 2.860 103 35,060
WST-306 -502 516 3.062 77.77 188 .093 2920 103 35,790

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
?Based on a safety factor of 3.

99 I e quote »] Order Online
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WST Series

Spirolox Medium/Heavy Duty Rings External Continued

Smalley Part Number

Add S i
Carbon _
Steel : |

WST-312
WsT-315
WsT-325
WST-334
WST-343
WST-350
WST-354
WsST-362
WST-368
WST-375
WsST-387
WSsT-393
WST-400
WsST-425
WST-437
WST-450
WST-475
WST-500
WST-525
WST-550
WST-575
WST-600

WST-625
WST-650
WsT-675
WST-700
WST-725
WST-750
WST-775
WST-800
WST-825
WST-850
WST-875
WST-900
WST-925
WST-950
WST-975
WST-1000

-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-§16
-516
-516
-516
516
516
516
=516
-516
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516
-516
-516
-516

-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-S16
-516
-516
-516
-516
-516

Shaft
Diameter
3 125 79. 33
3.156 80.16
3.250 B2.55
3.344 B4.94
3.437 87.30
3.500 88.90
3.543 89.99
3.625 92.08
3.687 93.65
3.750 95.25
3.875 98.43
3.938  100.03
4000 101.60
4250 107.95
4375 11113
4500 11430
4750  120.65
5.000 127.00
5250 133.35
5500 139.70
5750 146.05
6.000 152.40
6.250 158.75
6500  165.10
6750 17145
7.000 177.80
7.250 184.15
7.500  190.50
7.750 196.85
8.000 203.20
8.250 209.55
8.500 21590
8.750 22225
9.000 228.60
9.250 23495
9.500 241.30
9.750 247.65
10.000 254.00

“ ThustCapac

e A.}..___ —

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a safety factor of 3.

.093
093
.093
093
11
11
A1
S
A1
A1
4 fat]
A1
a1
A1
A1
11
A1
27
27
27
127,

165
65
165
165
165
189
189
189
189
189
189
189
189
189
189
189

3.010
3.100
3.190
3.280
3.340
3.381
3.458
3.517

3577 P

3.696
3.756
3.815
4.065
4,190
4310
4.550

4790 |

5.030
5.265
5.505
5.745

5.985
6.225
6.465
6.705
6.942

+.007

7.180

7420

7.660

7900

8.140
8.383
8.620

8.860

2.100

9.338 |

9.575

139
139
139
139

174
74
174
174
74
209
209
209
209
209
209
209
209
209
209
209

o |
8
3
¥

Retaining Rings

16,290
17,230
18,200
19,190
19,790
20,290
21,520
22,150
23,060
24,650
25,330
26,300
27,940
28,760
30,220
33,580
37,10
40,820
45,880
49,990
54,290

58,760
63,410
68,230
73.230
78,290
84,820
20,390
96,130
102,050
108,150
113,800
120,870
127,500
134,300
141,970
150,560

36,520

36,880
37,980
39,080
40,170
48,820
49,420
50,560
51,430
52,310
54,050
54,930
55,800
59,280
61,030
62,770
66,260
69,740
83,750
87,780
21,770
95,760

129,590
134,780
139,960
145,140
172,190
178,130
184,070
190,000
195,940
201,880
207,820
213,750
219,690
225,630
231,570
237,500

2986 - .88
3075 = .88
3164 - .88
3.254 .188
3.315 250
3.356 250
3.433 250
3.490 250
3550 [= 250
3670 [ 250
3730 = 250
3787 = 250
4032 B 250
4,162 250
4280 .250
4515 250
4755 250
4995 375
5229 Bl 375
5.466 g 375
5,705 375
T'hree Turn

5942 [ 312
6182 Pl 312
6420 B 312
6658 [ 312
6894 312
7.130 375
7.368 375
7.607 M 375
7845 B .375
BOB3 375
8321 k= 375
8560 375
8.798 375
9.036 375
9273 375
9.508 375
er Online
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Retaining Rings

Smalley Part Number

502

WSM Series

Heavy Duty Rings External
*Compliance with AS3216, AS4299, MIL-DTL-27426/2

Carbon
Steel

WS5M-25"°
WSM-31°°
WSM-37"°
WSM-43*
WS5M-46
WSM-50
WS5M-55
W5M-56
WSM-59
WS5M-62
WS5M-66
W5M-68
WSM-75
WSM-78
WS5M-81
WSM-87
WS5M-93
WSM-98
WSM-100
WSM-102
WS5M-106
WSM-112
WSM-118
WSM-125
WS5M-131
WS5M-137
WS5M-143
W5M-150
WSM-156
WSM-162
WS5M-168
WSM-175
WS5M-177
WSM-181
WSM-187
WSM-196
WSM-200
WSM-206
W5M-212
WSM-215
WSM-225
WSM-231
WSM-237
WSM-243
WS5M-250
WSM-255
WSM-262
WSM-268
WS5SM-275
WSM-287

-502
-502
-502
-502
-502
-502
-S02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

=516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
=516
-516
-516
-516
-516
816
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
=516
-516
-516
-516
-516
-516

Shaft

RING

RADNAL WALL J

Diameter

469
.500
.551
562
.594
625
669
688
750
781
812
.B75
938
284
1.000
1.023
1.062
1.125
1.188
1.250
1.312
1.375
1.438
1.500
1.562
1.625
1.687
1.750
1.771
1.812
1.875
1.969
2.000
2,062
2125
2,156
2.250
2312
2.375
2437
2.500
2.559
2,625
2.687
2.750
2875

6.35

7.92

9.53
11.10
11.91
1270
14.00
14.27
15.09
15.88
16.99
17.48
19.05
19.84
20,62
2223
23.83
24.99
2540
25.98
26,97
28.58
3018
31.75
3332
34.93
36.53
38.10
39.67
41.28
42.85
44.45
44.98
46,02
47.63
50.01
20.80
52.37
53.98
54.76
57.15
58.72
60.33
61.90
63.50
65.00
66.68
68.25
69.85
73.03

|

RING FREE

INSIDE
MAMETER

!

228

RING

WEM. 25 TO)
WEM &6

020

287 025
349 030
409 B 035
439 045
484 050
514 050
525 050
554 050
583 055
623 055
641 065
698 065
727 Q65
756 065
814 075
875 075 %
919 085 -
932 085
953 085
986 103
1.047 103
1.105 103
1.163 103
1218 118
1.277 118
1.336 118
1.385 118
1.453 128
1.513 128
1.573 128
1.633 128
1,651 128
1,690 128
1.751 158
1.838 158
1.867 158
1932 168
1.989 168
2.018 168
2.105 168
2.163 168 B9
2223 200 [
2.283 200
2.343 200 B
2.402 200
2.464 200
2.523 200
2.584 EH 225
2702 %3 225

'Based on a groove material yield strength of 45,000 psi and a salety factor of 2.
“Based on a salety factor of 3.

* No removal notch,

101

THICKNESS "'t i

,u

n\

025
025
025
025
025
035
035

.035
035
035
.042
042
042
042
.042
042
042
042
.042
050
.050
.050
.050
050
050
050
.050
.0&2
062
062
062
062
062
062
062
062
.078
.078
078
078
078
078
078
.078
078
078
078
093
093

| wsaem
Uswe

GROOVE

DEFTH _*

)

SHAFT

CIAMETER

GROCVE
DIAMETER

T

-  GROOVE
WIDTH

Product Dimensions: All dimensions in inches unless otherwise specified.

.230
290
352
412
443
A8
519
.530
o
.588
629
646
704
733
J62
.821
882
926
940
961
998
1.059
1.118
1.176
1.232
1.291
1.350
1.406
1.468
1.529
1.589
1.650
1.669
1.708
1.769
1.857
1.886
1.946
2.003
2.032
2.120
2.178
2.239
2.299
2.360
2419
2.481
2.541
2.602
27121

+.003

029
029
029
029
.02¢9
039
.039
.039
039
039
039
046
046
046
046
046
046
ET
046
046
056
.056
056
056
056
056
056
056
068
068
068
068
.068
068
068
068
068
.086
.086
086
086
.086
.086
.086
.08s
086
086
086
103
103

+.004/-.000

177
243
305
386
430
570
620
640
760
840
950
1,020
1,220
1,330
1,440
1,670
1,860
2,020
2,120
2,240
2,400
2,620
2,940
3,270
3,710
4,080
4,470
4,980
5,190
5,510
5,840
6,190
6,380
6,660
7,020
7,790
8,060
8,450
2,160
9,450
10,340
10,950
11,420
11,890
12,370
12,660
13,360
13,870
14,390
15,650

961
1,200
1,442
1,680
1,880
2,530
2,790
2,840
3,000
3,160
3,380
4,180
4,550
4,740
4,930
5,310
5,690
5,970
6,070
6,210
7,010
7,420
7,840
8,250
8,660
9,070
9,490
9,900

12,780
13,290
13,800
14,320
14,490
14,820
15,340
16,110
16,360
21,220
21,870
22,190
23,160
23,800
24,440
25,080
25,730
26,340
27,020
27,660
32,140
33,600

*Square edge wire.
* Contact Smalley for details/infarmation on how to order parts to be in compliance with this
specification.
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WSM Series Retaining Rings

Heavy Duty Rings External Continued

Add Suffi Diameter ] o
e e | |
Stee| . X e ' b :

WSM-293 -502 -516 2.937 74.60 2760 225 093 2779 103 16,400 34,320
'WSM-300 -502 516 3.000 7620 2818 225 093 2.838 103 17,180 35,060
WSM-306 -502 -516 3.062 77.77 2878 Bl 225 093 2.898 103 17,750 35,790
WSM-312 -502 -516 3.125 79.38 2936 225 093 2.957 103 18,560 36,520
WSM-315 -502 -516 3.156 80.16 2.965 225 093 2.986 103 18,960 36,880
WsM-325 -502 -516 3.250 82.55 3.054 225 093 3.076 103 19,990 37,980
WSM-334 -502 -516 3.344 84.94 3.144 225 093 3146 103 21,040 39,080
WSM-343 -502 -516 3.437 87.30 3234 225 093 digbd 103 21,870 40,170
WSM-350 -502 -516 3.500 88.90 3.293 270 31 3.316 120 22,760 48,820
WSM-354 -502 -516 3.543 89.99 3333 270 5 fili) 3.357 120 23,290 49,420
WSM-362 -502 -516 3.625 92.08 341 270 ) 3435 120 24,340 50,560
WSM-368 -502 -516 3.687 93.65 3.469 270 i L 3493 120 25,280 51,430
WSM-375 -502 -516 3.750 25.25 3527 270 A 111 3.552 120 26,240 52,310
WSM-387 -502 -516 3.875 98.43 3.647 270 A1 3.673 120 27,670 54,050
WSM-393 -502 -516 3.938 100.03 3.708 270 A1 3734 | 120 28,390 54930
WSM-400 -502 516 4000 101.60 3765 270 11 37532 JA20 29,410 55,800
WSM-425 -502 -516 4.250 107.95 4037 270 A1 4.065 120 27,940 59,280
WSM-437 -502 =516 4.375 111.13 4161 270 A1 4.1%0 120 28,760 61,030
WSM-450 -502 -516 4,500 114.30 4280 270 A1 4.310 120 30,220 62,770
WsM-475 -502 -516 4.750 120.65 4518 270 A1 4.550 120 36,930 66,260
WSM-500 -502 -516 5.000 127.00 4.756 270 ok 4.790 120 37,110 69,740
WSM-525 -502 -516 5.250 133.35 4.995 .350 27 5.030 139 § 40,820 83,750
WSM-550 -502 -516 5.500 139.70 5228 .350 27 5265 |5 139 v 45,880 87,780
WSM-575 -502 -516 5.750 146.05 5466 - 350 127 5.505 a 139 g 49,990 91,770
WSM-600 -502 -516 6.000 152.40 5705 350 27 5.745 139 3 54,290 95,760
WSM-625 -502 -516 6.250 158.75 5938 B 418 156 5.985 174 58,760 122,520
WSM-650 -502 -516 6.500 165.10 6181 B& 418 156 6.225 174 63,410 127,420
WSM-675 -502 -516 6.750 171.45 6410 g 418 156 6.465 174 68,230 132,330
WSM-700 -502 -516 7.000 177.80 6648 15 418 156 6.705 174 73,230 137,230
WSsM-725 -502 -516 7.250 184.15 6.891 418 156 6,942 174 78,920 142,130
WsM-750 -s02 =516 7.500 190.50 7.130 437 AB7 7.180 207 84,820 176,240
WSM-775 -502 -516 7.750 196.85 7.368 437 187 7.420 209 90,390 182,120
WSM-800 -502 -516 8.000 203.20 7.606 437 187 7.660 209 96,130 187,990
WSsM-825 -502 -516 8.250 20955 7.845 437 187 7.900 209 102,050 193,670
WSM-850 -S02 -516 8500 21590 8083 437 187 8.140 | 209 108,150 199,740
WSM-875 -502 -516 8,750 22225 8324 - 437 187 8383 209 113,800 205,620
WSM-900 -502 -516 9.000 22840 8.560 = 500 187 8.620 209 120,870 211,490
WSM-925 -502 -516 9.250 23495 8798 500 187 8.860 209 127,500 217,370
WSM-950 -502 -516 9500 241.30 2.036 500 187 9.100 209 134,300 223,240
WSM-975 -502 -516 9.750  247.65 9275 500 187 9.338 209 141,970 229120
WSM-1000 -502 -516 10.000  254.00 2.508 500 187 9.575 209 L 150,560 234,990
WSM-1025 -502 -516 10.250  260.35 9.745 .500 187 9.814 209 C 157,950 240,870
WSM-1050 -502 -516 10.500  266.70 92984 500 187 - 10.054 209 165,510 246,740
WSM-1075 -502 -516 10.750 27305 10221 = .500 187 10.293 209 .' 174,010 252,620
WSM-1100 -S02 -§516 11.000 27940 10459 s 500 187 10.533 209 181,950 258,450
WSM-1125 -502 -516 11.250 28575 10692 @Eg  .500 187 10.772 209 150,060 264,360
W5M-1150 -502 -516 11.500 29210 10.934 § 562 187 11.011 209 192,160 270,240
WSM-1175 -502 -516 11750 29845 11171 B 562 187 11.250 209 207,640 276120
WSM-1200 -s02 -516 12.000 30480 11410 562 87 11.470 209 216,300 2819%0
W5M-1225 -502 -516 12250 31115 11.647 562 87 11.729 209 226,000 287,860
WSM-1250 -502 -516 12500 31750 11.885 562 AB7 11.969 209 235,030 293,740
WSM-1275 -502 -516 12.750 32385 12124 562 187 12.208 209 244,240 299,610
W5M-1300 -502 -516 13.000 33020 12361 662 87 12.448 209 253,620 305,490
WS5M-1325 -502 -516 13.250 33655 12598 662 187 12.687 209 264120 311,360
WS5M-1350 -502 -516 13.500 34290 12.837 662 187 12.927 209 273,870 317,240
W5M-1375 -502 -516 13.750 34925 13.074 662 187 13.166 209 283,800 323,110
WS5M-1400 -502 -516 14.000 35560 13311 662 187 13.405 209 294,900 328,990
WSM-1425 -502 -516 14250 361.95 13.548 662 187 13.644 209 305,200 334,860
WSM-1450 -502 -516 14500 36830 13.787 750 187 13.884 209 315,680 340,740
WSM-1475 -502 -516 14750 37445 14.024 750 187 14123 209 327,380 346,610
WSM-1500 -502 -516 15.000  381.00 14.262 750 187 14.363 209 338,230 352,490
'Based on a groove material yield strength of 45,000 psi and a safety factor of 2. * Contact Smalley for details/information on how to order parts to be in compliance with this
*Based on a safety factor of 3. specification.
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Retaining Rings

ES Series

Metric Aerospace Rings External
*Compliance with MA 4016

RING RING GROOVE __ | | GROOVE
RADIAL WALL J THICKNESS "'"I |"' = DEPTH ' "'| WIDTH
] T ¢
4 | il
/ SHAFT o
RING FREE | 0 DIAMETER |
INSIDE I Al
DIAMETER GROGVE
/ } DIAMETER
J I
sl 58 7 1

Product Dimensions: All dimensions in millimeters unless otherwise specified.

Add Suffix Diameter [ e B e T e S sty | el g e T e o
Carbon - _.!. _; i s oy g Thicknes: | Di L T ] e A

Steel 302 55 | s |

| S

24 561 BN 38- 58 .66 BB 560 BM 74 500 3,60

ES-6** .02 516 600

ES-7°¢ -502 -516é 7.00 28 653 d .51- .71 .64 I 658 5 g4 720 3,690
ES-8%° -502 -516 8.00 31 7.49 ; Ay [ b4 757 B g4 840 4,210
ES-9%¢ -502 -516 9.00 35 841 B b4 B4 .64 ! 8.48 H 74 1,140 4,740
ES-10" -502 -516 10.00 39 240 .64 - B4 .64 9.50 T4 1,220 5,270
ES-11° -502 -516 11.00 A3 1039 EE] J6- 94 64 10.46 ] 74 1,450 5,790
ES-12 -502 -516 12.00 A7 11.18 1.02-1.22 .60 11.29 70 2,100 7,950
ES-13 -502 -516 13.00 .51 12.13 1.14-1.35 .89 12.24 1.00 2,410 12,100
ES-14 -502 -816 14.00 .55 13.06 1.14-1.35 89 13.19 1.00 a3 2,800 13,040
ES-15 -502 -516 15.00 L] 13.98 1.14-1.35 .89 14.09 1.00 2 3,360 13,970
ES-16 -502 -516 16.00 .63 14.90 1.27-1.48 B9 | 15.02 1.00 = 3,820 14,900
ES-17 -502 -516 17.00 67 15.82 1.27-1.48 .89 - 16.02 1.00 e 4,060 15,830
ES-18 -502 516 18.00 1 16.80 1.52-1.73 1.07 16.92 1.20 4,730 20,150
ES-19 -502 -516 19.00 75 17.73 § 1.52-173 1.07 17.87 1.20 5,270 21,270
ES-20 -s02 -516 20.00 79 18.62 1.52-1.73 1.07 1877 % 1.20 6,040 22,390
ES-21 -502 -S16 21.00 .83 19.57 162173 1.07 3 1972 B 1.20 6,550 23,510
ES-22 -502 -516 22.00 87 2045 1.78-1%98 107 R 2062 Wl 120 7,390 24,630
ES-23 -502 -516 23.00 91 2132 Jui 1.78-1.98 1.07 21.57 1.20 8,070 25,750
ES-24 -502 -516 24.00 .94 2235 g 1.78-198 1.07 2252 1.20 8,650 26,870
ES-25 -502 -516 25.00 .98 2325 = 203-224 1.07 23.42 1.20 9,620 27,990
ES-26 -502 -516 26.00 1.02 24.21 2 2.03-224 1.07 24.42 1.20 . 10,000 22,110
ES-27 -502 -516 27.00 1.06 25.04 2.49-2.69 1.27 § 2535 1.40 10,910 31,170
ES-28 -502 -516 28.00 1.10 26.00 2.49-2.69 1.27 § 26.30 1.40 11,590 32,330
ES-29 -502 -516 29.00 1.14 26.95 2.49-2.69 1.27 27.27 1.40 12,290 33,480
ES-30 -502 -516 30.00 1.18 27.92 2.49-2.69 1.27 [ 2825 o 1.40 12,860 34,640
ES-31 -502 -516 31.00 1.22 28.84 2.49-2.69 1.27 29.17 B 1.40 13,890 35,790
ES-32 -502 -516 32.00 1.26 29.77 2.49-2.69 1.27 | 30.09 i 1.40 14,960 36,950
ES-34 -502 816 34.00 1.34 3154 287-3.07 1.27 | 31.90 1.40 17,390 39,260
ES-35 -502 -516 35.00 1.38 3244 287-3.07 1.27 32.80 1.40 18,750 40,410
ES-36 -502 -516 36.00 142 3340 2.87-3.07 1.27 § 3375 1.40 19,810 41,560
ES-37 -502 -516 37.00 1.46 3424 287-3.07 1.27 | 3467 B 140 21,080 42,720
ES-38 -502 -516 38.00 1.50 35.18 - 2.87-3.07 127 i 3565 B 140 21,650 43,870
ES-40 -502 -516 40.00 1.57 37.15 312-3.33 1.57 37.55 - 175 23,960 57,090
ES-42 -502 -516 42.00 1.65 32.02 312-3.33 1257 3945 | 179 = 26,180 59,990
ES-45 -502 -516 45.00 1.77 41.77 & 3.12-3.33 1.57 T 42.25 1.75 J=] 30,240 64,230
ES-46 -502 =516 46.00 1.81 4267 W§ 3.12-333 1.57 B 4315 : 1.75 ‘é’ 32,040 65,660
ES-47 -502 -516 47.00 1.85 43.81 8 3.89-4.09 157 il 4431 ‘ 1.75 '_: 30,200 67,080
ES-48 -502 -516 48.00 1.89 4448 B& 3.89-4.09 1.57 45.05 1.75 34,600 68,510
ES-50 -502 =516 50.00 1.97 46.69 3.89-4.09 1.57 47.05 1.75 36,040 71,370
ES-52 -502 -516 52.00 2,05 49.62 3.12-3.33 1.25 | 5015 [ 142 23,550 59,090
ES-53 -502 -516 53.00 2.09 50.62 3.12-3.33 1.25 | 51.15 q 142 24,000 40,230
ES-54 =502 -516 54.00 213 51.62 312-333 1.25 52.15 1.42 24,460 61,370
ES-55 -502 -516 55.00 217 52.62 3.38-3.58 1.25 53.15 1.42 24,910 62,500
ES-56 -502 -516 56.00 2.20 5362 . 3.38-358 1.25 | 5415 I 1.42 25,370 63,640
ES-58 -502 -516 58.00 2.28 5543 g 3.38-3.58 1.25 S 5601 L 142 28,250 65,910
ES-59 -502 -516 59.00 232 5643 = 3.38-3.58 1:25 & 57.01 - 142 28,730 67,050
ES-60 -502 -516 60.00 2.36 57.43 s 33B-358 1.25 W 5801 1.42 29,220 48,180
ES-61 -502 -516 61.00 2.40 58.36 338-358 125 W 5891 1.42 31,190 69,320
ES-62 -502 -516 62.00 2.44 59.30 363-384 1.25 N 5971 I 1.42 31,710 70,460
ES-63 -502 -516 63.00 248 40.30 3.63-3.84 1.25 B 4091 B 142 32,220 71,590

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2. *Square edge wire.

“Based on a safety factor of 3. * Contact Smalley for details/information on how to order parts to be in compliance with this

¥ No removal notch. specification.
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Smalley Part Number

ES Series

Metric Aerospace Rings External Continued

Shaft

Add Suffix Diameter (NSNS
Carbon - — — —is RERA I
Steel 302 §5 31455 s 2 . 5[ &
: J |

ES-64
ES-65
ES-66
ES-67
ES-68
ES-69
ES-70
ES-71
ES-72
ES-75
ES-78
ES-80
ES-82
ES-85
ES-88
ES-90
ES-95
ES-100
ES-105
ES-110
ES-115
ES-120
ES-125
ES-130
ES-135
ES-140
ES-145
ES-150
ES-155
ES-160
ES-165
ES-170
ES-175
ES-180
ES-185
ES-190
ES-195
ES-200
ES-210
ES-220
ES-230
ES-240
ES-250
ES-260
ES-270
ES-280

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
516
-516
-516
-516
-516
-516
-516
516
-516
516
=516
-516
-516
-516
-516
-516
-516
-516
516
=516
-516
-516
-516
-516
-516
-516

64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
75.00
78.00
80.00
82.00
85.00
88.00
20.00
95.00
100.00
105.00
110.00
115.00
120.00
125.00
130.00
135.00
140.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200,00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00

2.52
2.56
2.60
2.64
2.68
2.72
2.7¢
2.80
2.83
2.95
307
315
323
3.35
346
3.54
3.74
394
4.13
4.33
4.53
4.72
4.92
512
5.31
551
5.7
591
6.10
6.30
6.50
6.69
6.89
7.09
7.28
7.48
7.68
7.87
8.27
8.66
9.06
9.45
9.84
10.24
10.63
11.02

'Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

?Based on a safety factor of 3.

3.63-3.84

61.91
62.81
63.79
64.71
65.71
66.71
6771
68.71
69.65
72.61
75.55
77.51

79.45 |

82.35
85.31
87.21
9215
97.01
101.85
106.69

111.55 |
11645 |

121.45
126.35
131.27
136.25
14117
146.17
150.60
155.60
160.60
165.40
170.40
175.20
180.20
185.20

190.00 [/
19500

204.60

21440 =
22440

234.20

243.80

253.60
263.40

273.20 |

1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.73
1.73
173
1.73
1.73
1.73
1.73
: [
1.73
1.73
1.73
2.00
2.00
2.00
2.00
2.00
200

2.40
2.40
2.40

+.13/-.00

Retaining Rings

ey

32,730
34,820
35,680
37,530
38,090
38,650
39,210
39,770
41,380
43,830
46,730
48,700
51,120
55,060
57,860
61,370
44,160
73,050
80,780
88,930
96,890
104,030
108,360
115,860
122,950
128,190
135,590
140,260
166,080
171,430
176,790
190,430
196,030
210,400
216,240
220,080
237,420
243,510
276,140
300,010
313,640
328,970
377,440
405,210
433,940
463,650

o

72,730

73,870

75,000

76,140

77,270

78,410

79,550

80,680

81,820

85,230
109,910
112,730
115,550
119,780
124,000
126,820
133,870
140,910
147,940
155,000
162,050
199,640
207,940
216,280
224,600
232,920
241,230
249,550
307,190
317,100
327,010
336,920
346,830
356,740
366,650
376,560
386,460
396,370
416,190
436,010
455,830
475,650
495,470
515,290
535,100
554,920

* Contact Smalley for details/information on how te erder parts to be in compliance with this

61.25 1.25
6220 . 3.63-384 125
6316 = 3.43-384 125
6416 - 3.63-384 125
6508  3.89.409 125
6606 | 3.89-409  1.25
47.08 3.89-4.09  1.25
68.04 389-409  1.25
69.00 411-437 1.25
71.93 B4 411.437 125
7484 G 4.11-437 1.55
7680 P=) 437-462 155
7872 B 437-462 155
B1.62 462-488 155
84,53 462-488 155
B6.43 488-513  1.55
91,37 4.88-5.13 1.55
96.10 B 513-538 155
100,94 538-5.64  1.55
10575 ~ 5.44-5.89 1.55
110.59 . 5.89-6.15 1.55
11549 -~ 6.20-6.45 1.83
12044  6.20-6.45 1.83
12534 = 6.20-645  1.83
13020  6.20-6.45 183
135.14 =) 620-645  1.83
14000 5 6.20-6.45 1.83
14500 [= 620-645  1.83
14933 9l 7.72-803  2.18
154.31 7.72-803 218
15923 | 7.72-803  2.18
16400 & 7.72-803 218
16900  7.72-803 218
17378 |- 7.72-803 218
17870 @ 7.72-8.03 2.18
18370 | 772-803 218
188.43 7.72-803 2.8
193.43 7.72-803 2.8
202.93 932-943 218
212465 B 9.32-963 218
22260 B 9.32-963 218
232.32 ‘g 9.32-9463 218
24183 9 932.963 218
251.57 9.32-963 218
26130 932-943 218
271.04 932-963 218
specification.
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Retaining Rings

DNS Series

Metric DIN Rings External
*Groove compatible with DIN 471

Smalley Part Number Shaft

Carbon
Steel

DNS-13
DNS-14
DNS-15
DNS-16
DNS-17
DNS-18
DNS-19
DNS-20
DNS-21
DNS-22
DNS-23
DNS-24
DNS-25
DNS-26
DNs-27
DNS-28
DNS-29
DNS-30
DNS-32
DNS-33
DNS-34
DNS-35
DNS5-36
DN5-38
DNS5-40
DNs-42
DN5-45
DNS-46
DNS-47
DNS5-48
DNS-50
DNS-52
DNS-54
DNS-55
DNS-56
DNS5-58
DN5-60
DNS-62
DNS5-63
DNs-65
DNS5-67
DNS5-68
DNS-70
DNS-72
DNS-75
DNS-77
DNS-78
DNS-80
DNS-82
DNS-85

Add Suffix

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502

-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
<516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
-516
516
=516
-516
-516
516
-516
-516
-516
-516
-516

13.00
14,00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
32.00
33.00
34.00
35.00
36.00
38.00
40.00
42.00
45.00
46.00
47.00
48.00
50.00
52.00
54.00
55.00
56.00
58.00
60.00
62.00
63.00
65.00
67.00
68.00
70.00
72.00
75.00
77.00
78.00
80.00
82.00
85.00

Diameter

1.42
1.50
1.57
1.65
1.77
1.81
1.85
1.89
1.97
205
213
217
2.20
228
2.36
2.44
248
2.56
2.64
2.68
276
283
295
3.03
3.07
315
323
335

RING

RADIAL WALL ;

1227
13.26
14.15
15.04
16.04
1683
17.83
1882
19.79
20.78
2177
22.66
2365
24.64
2534
2634
27.33
28.32
30.00
3099
31.98
32.66
33465
35.64
zn
39.09
42,06
43.05
44.04
45.03
4653
4851
5050
51.49
5248
54.43
56.42
58.42
59.3?
61.39
63.37
64.34
06,34
68.33
71.33
73.33
74.33
75.81
77.81
80.80

RING
THICKNESS

1.40
1.40
1.40
1.65
1.65
1.91
1.91
1.91
1.91
1.91
191
2.18
218
2.18
218
2.39
2.39
2.39
325
325
325
325
4.01
4,01
4.0
4,01
4,01
4.01
4.01
4.01
5.08
5.08
5.08
5.08
£.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
5.08
6.02
6.02
6.27

+.00/-38

+.00/-.63

+12

' Based on a groove material yield strength of 310 N/mm’ and a safety factor of 2.

*Based on a safety factor of 3.

105

Product Dimensions: All dimensions in millimeters unless otherwise specified.

Groove

2.41
247
241
241
241
241
29

GROOVE
DEFTH

1

SHAFT
DIAMETER

'

GROOVE
- "‘ ~ WIDTH

|

GROOVE
DIAMETER

L (.

12.40
13.40
14.30
15.20
16.20
17.00
18.00
19.00
20.00
21.00
22.00
22.90
23.90
24.90
25.60
26.60
27.60
28.60
30.30
31.30
32.30
33.00
34.00
36.00
37.50
39.50
42.50
43.50
44.50
45.50
47.00
49.00
51.00
52.00
53.00
55.00
57.00
59.00
60.00
62.00
64.00
65.00
67.00
69.00
72.00
74.00
75.00
76.50
78.50
81.50

n
o
-
8
+

E

1,10

1.10
1.10
1.10
1.10
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.85
1.85
1.85
1.85
1.85
1.85
1.85
1.85
215
215
2.15
2,15
2.15
2.15
2,15
215
215
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65

315 BY

Thrust Capacity

1901
2,047
2,559
3,119
3314
4,386
4 630
4,874
5117
5,361
5,605
6,433
6,701
6,969
9,211
9,552
9,893
10,235
13,256
13,670
14,085
17,058
17,545
18,520
24,368
25,586
27414
28,023
28,633
29,242
36,552
38,014
39,476
40,207
40,938
42,400
43,863
45325
46,056
47,518
48,980
49,711
51,173
52,635
54,828
56,290
57,021
68,231
69,936
72,495

13,474
14,510
15,547
16,583
17,620
18,668
19,705
20,742
21,779
22,816
23,853
24,891
25,928
26,965
28,002
36,681
37,991
39,301
41,921
43,231
44,541
45,851
55,349
58,424
61,498
64,573
69,186
70,723
72,261
73,798
87,790
91,302
94,813
96,569
98,325
101,836
105,348
108,860
110,615
135,725
139,901
141,989
146,165
150,341
156,605
160,782
142,870
167,046
171,222
214,309

* Contact Smalley for details/information on how to order parts to be in compliance with this

specification.
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DNS-88

DNS-90

DNS-95

DNS-98

DNS-100
DNS-102
DNS-105
DNS-108
DNS-110
DNS-115
DNS-120
DNS-125
DNS-130
DNS-135
DNS-140
DNS-145
DNS-150
DNS-155
DNS-160
DNS-165
DNS5-170
DNS-175
DNS-180
DNs-185
DNS-190
DNS-195
DNS-200
DNS-205
DNS-210
DNS-220
DNs-230
DNS-240
DNS-250
DNS5-260
DNS-270
DNs-280
DNs-290
DNS-300
DNS-310
DNS-320
DNS-330
DNS-340
DNS-350
DNS-360
DNS-370
DNS-380
DNs-390
DNS-400

-502
-502
-502
-502
-502
-502
-S02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
-516
516
516
-516
516
516
-516
516
516
-516
516
-516
-516
516
516
516
516
-516
516
-516
516
-516
-516
516
-516
-516
-516
-516
-516
-516
-516
516
-516
=516
-516
-516

DNS Series

Metric DIN Rings External Continued

Smalley Part Number Shaft

88.00

70.00

§5.00

98.00
100.00
102.00
105.00
108.00
110.00
115.00
120.00
125.00
130.00
135.00
140.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200.00
205.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00

3.46
3.54
374
3.86
3.94
4.02
413
4.25
4.33
453
4.72
4.92
5.12
5.31
5.51
571
591
6.10
6.30
6.50
6.69
6.89

Add Suffi Diameter ¥
ol B U R | et
Steel 302 58 3168 e S | s

83.80

' Based on a groove material yield strength of 310 N/mm’ and a safety factor of 2.

“Based on a safety factor of 3.

2.91

291

2N

291

2.91

3.89

3.89

3.89

3.89

3.89
| L
N 2.8
389
| EEEED
3.89
389
389
389
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
4.86
486
486
486
486
4.86
4.86
486
486
486
B 48
B ser
PN 57
5.87
5.87
5.87
5.87
5.87
5.87
5.87
5.87

+.15

84.50

86.50

91.50

94.50

96.50

98.00
101.00
104.00
106.00
111.00
116.00
121.00
126.00
131.00
136.00
141.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
199.00
204.00
214.00
224.00
234.00
244.00
252.00
262.00
272.00
282.00

5 29200

300.00

© 31000
| 32000
33000
| 340,00

350.00

- 360.00

370.00
380.00
390.00

+.00/-.54

o
=
S
2
+

3.5
3.15
2.9
3.15
315
4.15
4.15
4.15
415
4.15
4.15
4.15
415
4.15
4.15
4.15
415
4.15
4.15
415
4.15
4,15
4.15
4,15
4.15
415
4.15
5.15
5.15
5:15
5.15
)
5.15
5.15
5.15
25
5.15
5.15
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.20

Retaining Rings

75,054

76,759

81,024

83,583

85,288

99,422
102,346
105,270
107,220
112,093
116,967
121,840
126,714
131,588
136,461
141,335
182,761
188,853
194,945
201,037
207,129
213,221
219,313
225,405
231,497
237,589
243,681
299,727
307,038
321,659
336,280
350,900
365,521
506,856
526,351
545,845
565,340
584,834
755,411
779,779
804,147
828,515
852,883
877,251
901,619
925,987
950,355
974,723

£

221,873
226,915
239,522
247 084
252,128
343,778
353,889
364,000
370,741
387,593
404,445
421,297
438,149
455,001
471,852
488,704
505,556
522,408
539,260
556,112
572,964
589,815
606,667
623,519
640,371
657,223
674,075
863,214
884268
926,376
948,484
1,010,592
1,052,700
1,094,808
1,136,216
1,179,024
1,221,132
1,263,241
1,576,625
1,627,484
1,678,342
1,729,201
1,780,060
1,830,219
1,881,778
1,932,637
1,983,496
2,034,354

* Contact Smalley for details/information an how to order parts to be in comgliance with this

6.27
85.80 6.27
20.80 6.27
93.79 6.27
95.79 6.27
97.29 6.73
100.28 6.73
103.25 6.73
105.23 6.73
110.19 6.73
115.16 6.73
120.12 6.73
125.07 6.73
130.02 6.73
134.98 6.73
139.93 673
143.91 7.92
148.89 | 7.92
153.85 4| 7.92
158.80 = 7.92
163.75 7.92
168,73 | 7.92
173.69 7.92
178.66 7.92
183.59 7.92
188.54 [ 792
193.54 :3 7.92
197.54 B 11.05
20254 B=1 11.05
21247 [ 1105
222.40 11.05
232.33 11.05
242.24 11.05
25019 5 1270
260.15 || 1270
270.08 - 1270
279.98 |4 1270
289.92 12.70
297.84 15.81
307.84 15.81
317.75 15.81
327.69 Al 15.81
337.64 BN 15.81
347.57 =] 1581
357.48 P 15.81
367.41 15.81
377.34 15.81
387.25 15.81

ler Online
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Retaining Rings

Carbon
Steel

HS-37
H5-43
HS-46
Hs-50
HS-53
HS-56
HS-59
HS-62
HS-65
HS-68
H5-71
HS-75
HS-78
HS-81
Hs-84
HS-87
HS-90
HS-93
HS-96
HS-100
H5-103
HS-106
HS-109
HS-112
H5-115
HS-118
HS-121
H5-125
HS-128
HS-131
HS-134
HS-137
HS-140
HS-143
HS-146
HS-150
HS-156
HS5-162
HS-168
H5-175
Hs-181
HS-187
H5-193
HS-200
Hs-206
Hs5-212
Hs5-218
HS-225
HS-231
HS5-237

HS Series

Hoopster® Rings External

-502

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

RING  _
RADLAL WAL

Shaft

FREE

INSIDE
DIAMETER

Diamater
375
437 11.100
A9 11.913
.500 12.700
531 13.487
562 14.275
594 15.088
625 15.875
656 16.662
.688 17.475
718 18.237
750 19.050
781 19.837
812 20.625
843 21.412
875 22.225
806 23.012
938 23.825
968 24587
1.000 25.400
1.031 26.187
1.062 26975
1.093 27.762
1.125 28.575
1.156 29.362
1.188 30.175
1.218 30.937
1.250 31.750
1.281 32537
1.312 33325
1.343 34,112
1.375 34,925
1.406 35712
1.437 36,500
1.468 37.287
1.500 38.100
1.562 39.675
1.625 41.275
1.688 42 875
1.750 44.450
1.812 44.025
1.875 47.625
1.938 49225
2.000 50.800
2.062 52.375
2125 53.975
2.188 55.575
2.250 57.150
2312 58.725
2.375 60.325

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2.
?Sharp corners on the groove required, see page 147 for more information.

107
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Order Online

RING
THICKMESS

Preduct Dimensions: All dimensions in inches unless otherwise specified.

Inside
Diameter

(in)

3
ha
+.000/-.015

[++]
[#%)
=
. +.000/-.018

1.011
1.041
1.073
1.103
1.134
1.164
1.195
1225
1.252
1.282
1.314
1.344
1.374
1.405
1.436
1.497
1.559
1.419
1.677
1.739
1.800
1.861
1.922
1.983
2.045
2.106
2167
2.228
2.290

+.000/-.020

+.000/-.024

e et

GROOVE
WIOTH

i
|

SHAFT

DIAMETER

:

GROOVE
DIAMETER
|

. S

! Square edge wire.



https://www.angicglobal.com
https://www.angicglobal.com/order
https://www.angicglobal.com
mailto:Sales@AngicGlobal.com

Carbon
Steel

Hs-250
HS-256
HS-262
HS-268
HS-275
HS-281
HS-287
HS-293
HS-300

HS Series

Hoopster” Rings External Continued

Smalley Part Number®

Add Suffix

Shaft

Diameter

-502

2.437
2.500
2.562
2,625
2.688
2,750
2.812
2.875
2938
3.000

61900 { o
63500  2.405

65.075 2.466
66.675 2,528
68.275 2.589 §
69.850 2.650
71.425 2.712
73.025 2773 §
74.625 2.833

76.200 2.895

Retaining Rings

'Based on a groove material yield strength of 45,000 psi and a safety facter of 2.

*Sharp comers on the groove required, see page 141 for more information.

7 Square edge wire,

ler Online
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Retaining Rings

HSM Series

Metric Hoopster® Rings External

RING

RADIAL WALL }

\: )
f FREE

f/-. f \

|
!

|| INSIDE
(\ DIAMETER

%, f
/

‘\'"%‘..‘Q!._ s

Smalley Part Number® Shaft

Carbon
Steel

HSM-10
HSM-11
H5M-12
HSM-13
HSM-14
H5M-15
H5M-16
HSM-17
HSM-18
HSM-19
H5M-20
HSM-21
H5M-22
HSM-23
HSM-24
H5M-25
HSM-26
HSM-27
HSM-28
HSM-29
HSM-30
H5M-31
HSM-32
HSM-33
H5M-34
HSM-35
HSM-36
HSM-37
HSM-38
HSM-40
HSM-41
HsM-42
HSM-45
HSM-47
H5M-48
HSM-50
HSM-51
H5M-52
HSM-55
HSM-56
H5M-57
H5M-58
H5M-60
H5M-62
HSM-63
HSM-64
HSM-65
HSM-67
HSM-68
HSM-70

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
=502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
=502

m
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
40.00
41.00
42.00
45.00
47.00
48.00
50.00
51.00
52.00
55.00
56.00
57.00
56.00
60.00
62.00
63.00
64.00
65.00
67.00
68.00
70.00

Add Suffix Diameter

2.48
276

"Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.
“Sharp corners an the groove required, see page 141 for more infermation.

109

LY

Order Online

RING —#=
THICKMESS

i

i

Product Dimensions: All dimensions in millimeters unless otherwise specified,

e N i i 3

9.37 43

1035 =1 43
11.33 43
12.21 53
13.19 53
14.17 53
15.15 B3
16.13 53
17.03 b1
18.01 61
1899 | .41
1997 B .6
2095 % 61
2193 B8 a1
2291 BBl 41
23.89 61
24.72 76
25.70 76
26.68 76
27.66 76
28.64 76
2962 B 76
3060 P 76
3148 Bl 86
3246 | 86
33.44 86
34.42 86
35.40 86
36.38 86
38.34 86
39.32 86
40.30 86
43.13 97
45.09 97
46.07 97
48.03 B°W 97
4901 - 97
4999 97
52.93

53.91

54.89

55.87

57.83

59.62

60.60

6158

6256

64.52

6550

67.46

?

SHAFT

DIAMETER

1.14
1.14
1.14
1.65
1.65
1.65
1.65
1.65
2.24
224
2.24
2.24
2.24
224
224
224
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.81
3.81
3.81
3.81
3.8
3.81
3.81
3.81
3.81
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
475
572
572
5.72
5.72
5.72
5.72
5.72

m
e
H

GROCNE
DIAMETER

9.57
10.57
11.57
12.47
13.47
14.47
15.47
16.47
17.39
18.39
19.39
20.39
21.39
22.39
23.39
24,39
25.24
26.24
27.24
28.24
29.24
30.24
31.24
32.14
3314
34.14
35.14
36.14
37.14
39.14
40.14
41.14
44.03
46.03
47.03
49.03
50.03
51.03
54.03
55.03
56.03
57.03
59.03
60.86
61.86
62.86
63.86
65.86
66.86
68.86

| |-a— GROOVE
'-] WIDTH

1.27
1.27
1.27
1.78
1.78
1.78
1.78
1.78
2.36
236
2.36
2.36
2.36
236
236
2.36
312
312
32
312
392
312
32
3.94
3.94
3.94
3.94
3.94
3.94
3.94
3.94
3.94
4.88
4.88
4.88
4.88
4.48
4.88
4.90
4.90
4.90
4.90
4.90
5.87
5.87
5.87
5.87
5.87
5.87
5.87

+.10/-.00

N

1,051
1,156
1,262
1,688
1,818
1,948
2,078
2,208
2,672
2,820
2,968
3,117
3,265
3414
3,562
3711
4,824
5,009
5,195
5,380
5,566
5,751
5,937
6,939
7,149
7,359
7,569
7,780
7,990
8,411
8,621
8,831
10,575
11,045
11,280
11,750
11,985
12,220
12,925
13,160
13,395
13,630
14,100
17,254
17,532
17,811
18,089
18,645
18,924
19,480

‘Square edge wire.
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2 Retaining Rings
HSM Series

Metric Hoopster” Rings External Continued

Smalley Part Number® Shaft
” Diameter : %
Carbon Add Suffix : Distoter?

Steel R T } (mm)

HSM-72
HSM-75
H5M-76

'Based on a groove material yield strength of 310 N/mm? and a safety factor of 2. *Square edge wire.
?Sharp corners on the groove required, see page 141 for more information,

Get quote ))] er OI“I|inE
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Retaining Rings

Smalley P Numl:n-.\r3

Carbon
Steel

FSE-0050
FSE-0056
FSE-0062
FSE-0068
FSE-0075
FSE-0081
FSE-0087
FSE-0093
FSE-0100
FSE-0106
FSE-0112
FSE-0118
FSE-0125
FSE-0131
FSE-0137
FSE-0143
FSE-0150
FSE-0156
FSE-0162
FSE-0168
FSE-0175
FSE-0181
FSE-0187
FSE-0193
FSE-0200
FSE-0206
FSE-0212
FSE-0218
FSE-0225
FSE-0231
FSE-0237
FSE-0243
FSE-0250
FSE-0256
FSE-0262
FSE-0268
FSE-0275
FSE-0281
FSE-0287
FSE-0293
FSE-0300
FSE-0306
FSE-0312
FSE-0318
FSE-0325
FSE-0331
FSE-0337
FSE-0343
FSE-0350
FSE-0356

Add Suffix

-502

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502

FSE Series

Constant Section Rings External

RIMG

RADIAL WALL

Shaft

Diameter

1.000
1.062
1.125
1.187
1.250
1.312
1.375
1.437
1.500
1.562
1.625
1.687
1.750
1.812
1.875
1.937
2.000
2.062
2125
2.187
2.250
2312
2375
2.437
2500
2.562
2.625
2.687
2,750
2.812
2.875
2337
3.000
3.062
3.125
3.187
3.250
3.312
3.375
3.437
3.500
3.562

/
RING FREE

INSIDE
DIAMETER
/

§

933

'Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a salety factor of 3.

111

END CONFIGURATIONS

—--I |-— GAP

FSEQDS0TO
FSE.0A00

"-—GAP

—-1 r—— THICKNES‘S

ENU [\'I‘l

L : FSE NN END I"r’i. J

076
076
076
076
095
095
095
095
095
095
095
095
095
095
095
095
115
115
115
115
115

Product Dimensions: All dimensions ininches unless othenwise specified.

952

1.014
B 1.077
=4 1131
- 1188

1.242

1.297

1.359

1.422

1.470

1533
1595
1.658
1.720
1.783
1819
1.882
1.944
2.007
2.069
2132
2194
2.257
2.319
2.382
2.444
2.507
2.569
2.632
2.694
2.757
2.819
2.882
2.944
2.987
3.049
2,119
3.174
3.237
3.299
3.362
3.424

GROOVE
DEPTH

SHAFT

DCIAMETER

085

085
104
104
104
104
104
104
104
104
104
104
104
104
124
124
124
124
124

CIAMETER

g |

GROOVE

-GROOVE
WIDTH

o
o
=
-
™~
(=
=

+

2,325

2,613

2,906

3,194

4,241

4,592

4,948

5334

5,693

6,045

7,615

8,035

8,461

8,881

2,307
11,408
11,908
12,400
12,901
13,393
13,893
14,385
14,885
16,649
17,191
17,724
18,265
18,798
19,340
19,873
20,414
20,947
21,488
26,252
26,898
27,533
28,179
28,814
29,440
30,095
30,740
31,376
32,021
32,657
33,302
39,088
39,81
40,563
41,307
42,038

! Square edge wire.

* See page 90 for different End Types.

1.004 085
1.069 128 |
1116 K 128
1176 B 128
1223 & 128
1282 §= 128
1344 EBd 158
1.402 158
1.457 158
1.517 h 158
1.578 158
1640 - 158
1697 Bl 158
1767 158
1.800 .200
1.862 200
1.924 .200
1987 BN 200
2048 200
2110 B 200
217 § .200
2226 B 200
2.296 200
2357 200
2.415 .200
2.486 .200
2537 200 %
2.607 200 B3
2.665 200 B
2727 200
2.789 .200
2852 = 200
2916 B4 200
2955 237
3016 237
3.079 237
3.140 | 248
3203 B4l 248
3264 & 248
3326 [ 248
3378 [l 248
Order Online
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FSE-0362
FSE-0368
FSE-0375
FSE-0381
FSE-0387
FSE-0393
FSE-0400
FSE-0412
FSE-0425
FSE-0437
FSE-0450
FSE-0462
FSE-0475
FSE-0487
FSE-0500
FSE-0525
FSE-0550
FSE-0575
FSE-0600
FSE-0625
FSE-0650
FSE-0675
FSE-0700
FSE-0725
FSE-0750
FSE-0775
FSE-0800
FSE-0825
FSE-0850
FSE-0875
FSE-0900
FSE-0925
FSE-0950
FSE-0975
FSE-1000
FSE-1025
FSE-1050
FSE-1075
FSE-1100

-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

3.625
3.687
3.750
3812
3.875
3937
4.000
4125
4.250
4.375
4.500
4,625
4.750
4.875
5.000
5.250
5.500
5.750
6.000
6.250
6.500
6.750
7.000
7.250
7.500
7.750
8.000
8.250
8.500
8.750
2.000
9.250
9.500
2.750
10.000
10.250
10.500
10.750
11.000

Shaft

92.075

93.650

95.250

96.825

98.425
100.000
101.600
104.775
107.950
111.125
114.300
117.475
120.650
123.825
127.000
133.350
139.700
146.050
152.400
158.750
165.100
171.450
177.800
184.150
190.500
196.850
203.200
209.550
215.900
222.250
228.600
234.950
241.300
247.650
254.000
260.350
266.700
273.050
275.400

3.451
3.512
3570
3.636
3.689
3.760
3.828
3.930
4.050
4174
4297
4.421
4.530
4.668
4,792
5.039
5.292
5.535
5.744
5992

6236 |

5486
6.734
6.993
229
7.477
7.683
7.940
8.179
8.427
8.673
8.922
9130
2.393
2.586
9.826
10.081
10.329
10.584

Based on a groove material yield strength of 45,000 psi and a safety factor of 2,

Based on a safety factor of 3.

+.000/-.051

+.000/-.070

248
.248
248
.248
.248
248
.248
265
265
265
265
265
265
265
265
265
265
265
316
316
316
316
316
316
316
316
435
435
435
435
435
435
435
435
500
500
500
500
.500

FSE Series

Constant Section Rings External Continued

Smalley Part Number®

Add Suffix Diameter
Carbon ! 2 s E 2 !
Steel i TAphe 9 o
| 4 ? s ! !

115
115
A15
A15
115
115
115
153
153
153
153
153
153
153
153
153
153
53
153
153
153
153
183
.153
153
153
192
192
192
192
192
192
192
192
192
192
192
192
192

3487

3.549
3.612
3.674
3.737
3.799
3.862
3.967
4.092
4217
4342
4.467
4.592

4717

4.842
5.092

5342 |
5502 -

5.804
6.054
6.304
6.554
6.804
7.054
7.304
7.554
7.764
8.014
8.264
8.514
§.764
9.014
9.240
9.490
9.686
9936

' 10.186

10,436

- 10.686

Retaining Rings

17,680
17,983
18,290
18,592
18,200
19,202
19,509
23,035
23,733
24,431
25129
25,827
26,525
27,223
27,921
29,317
30,713
32,109
41,563
43,295
45,027
46,759
48,490
50,222
51,954
53,686
66,727
68,813
70,898
72,983
75,068
77,154
87.297
89,594
110,977
113,751
116,526
119,300
122,074

142,932
147,399
151,866
156,332
160,799
165,265
169,732
174,199
178,665
183,132
187,599
192,065
196,532

7 Square edge wire.
* See page 90 for different End Types.

er Online
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Retaining Rings

Smalley Part Number’

FS Series

Metric Constant Section Rings External

*Groove compatible with DIN 471

-502
-502
-502
-502
-502
-502

Shaft

Diameter

14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
32.00
33.00
34.00
35.00
36.00
38,00
40.00
42.00
45,00
46,00
47.00
48.00
50.00
52.00
54.00
55.00
56.00
58.00
40.00
£2.00
63.00
45.00
£7.00
68.00
70.00
72.00
75.00
77.00
78.00
80.00
82,00
85.00

RING
RADIALWALL ]

d

!

RING FREE
INSIDE
DIAMETER

r

1227

'Based on a groove material yield strength of 310 N/mm? and a safety factor of 2.

“Based on a safety factor of 3,
¥ Square edge wire.

113

END C\,‘\J' IGURATIONS
—-— A

—-1 f— THICKNESS

/WN”' -
.

[--— GAP

Far e

RING

GROOVE
DEFTH

i
|

SHAFT

DIAMETER

GROOVE
CIAMETER

Product Dimensions: All dimensions in millimeters unless otherwise specified,

140 | 94

+.08

1931

12.40 1.10

13.40 1.10 2,077
1430 1.10 2,602
15.20 1.10 3172
16.20 1.10 3,367
17.00 1.30 4,457
18.00 1.30 4,702
19.00 1.30 4,951
20.00 1.30 5,200
21.00 1.30 5,445
22.00 1.30 5,698
22.90 1.30 6,539
23.90 1.30 6,806
2490 1.30 7,082
25.90 1.30 7,353
26.60 1.60 9,702
27.60 1.60 10,053
28.60 1.60 10,395
30.30 1.60 13,073
31.30 1.60 13,478
32.30 1.60 13,892
33.00 1.60 16,899
34.00 1.85 17,375
36.00 [ 185 18,344
3750 [ 1.85 24,245
3950 Bf 185 25,484
4250 &4 1.85 27,303
43.50 1.85 27,904
44,50 1.85 28,504
45.50 1.85 29,118
47.00 2.15 36,529
49.00 2.15 37,974
51.00 2715 39,438
52.00 2.15 40,163
53.00 2.15 40,906
55.00 2.15 42,352
57.00 2.15 43,819
59.00 2.15 45,283
60.00 2.15 46,008
62.00 2.65 47,471
64.00 2.65 48,939
65.00 2.65 49,660
67.00 2.65 51,128
69.00 2.65 52,591
72.00 2.65 54,780
74.00 2.65 56,230
75.00 2.65 56,968
76.50 2.65 68,342
78.50 2.65 70,033
8150 BH 315 BH 72595

10,591
11,396
12,224
13,029
13,838
17,953
18,941
19,928
20,942
21,930
22,939
23,927
24914
25,929
26916
33179
34,385
35,559
37939
39,113
40,319
41,493
50,038
52,827
55,621
58,410
62,578
63,952
65,331
66,741
75,282
78,266
81,287
82,777
84,307
87,287
20,308
93,328
94,823
116,641
120,240
122,019
125,618
129,221
134,599
138,153
139977
143,575
147,134
175,656

* Contact Smalley for details/information on how to order parts to be in compliance with this

55 1331 1.40 94

59 1415 1.40 94

63 1498 1.65 94

67 16.06 1.65 94

71 16.82 1.90 1.15

75 1781 150 1.15

79  18.80 1.90 1.15

83 19.79 1.90 1.15

87 2083 1.90 1.15

91 21.77 1.90 1.15

94 2250 2.15 1.15

98 2370 2.15 1.15
.02 24464 215 1.15
106 2550 2.15 1.15
110 2632 3.25 1.44
114 2715 3.25 1.44
118 2835 WM 325 1.44
126 2987 [l 325 1.44
130 3107 = 325 1.44
134 3196 B 325 1.44
138 3257 3.25 1.44
142 3364 4.01 1.69
150 3562 4.01 1.69
157 3702 4.01 1.69
165  39.08 4.0 1.69
177 4205 4.01 1.69
1.81 43.10 4,01 1.69
185 4403 4.01 1.69
1.89 4489 4.01 1.69
197 4650 5.08 1.93
205  48.48 5.08 1.93
213 5046 5.08 1.93
247 5145 M 508 1.93
220 5244 B so8 1.93
228 5442 = 508 1.93
2.36 5655 Bl 5.08 1.93
244 5832 5.08 1.93
248 5937 5.08 1.93
256 6135 508 Rl 241
264 4335 508 W 2.4
268 6445 5.08 241
276 6622 5.08 2.41
283 6828 5.08 2.4
295 7125 5.08 2.41
303 7323 5.08 2.41
307 74.06 5.08 2.41
315 7570 6.02 2.41
323 77.68 6.02 2.41
335 8045 630 291

specification.
-See page 20 for different End Types.
Order Online
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FS Series

Metric Constant Section Rings External Continued

Smalley Part Number®

Add Suffi Diameter
= X O
Steel 302 56 m

Fs-088
FS-090
F5-095
FS-098
Fs-100
F5-102
FS-105
Fs-108
FS-110
FS-115
FS-120
Fs-125
FS-130
FS-135
FS-140
FS-145
F5-150
FS-155
FS-160
FS-165
F5-170
FS-175
FS-180
F5-185
F5-190
F5-195
Fs-200
FS-205
Fs-210
FS-220
FS-230
FS-240
FS-250
FS-260
F5-270
F5-280
FS-290
F5-300

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
=502
-502
-502
-502
-502
-502

£8.00

90.00

95.00

98.00
100.00
102.00
105.00
108.00
110.00
115.00
120.00
125.00
130.00
135.00
140.00
145.00
150,00
155,00
160.00
165.00
170.00
175.00
180.00
185.00
190.00
195.00
200.00
205.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00

3.46
3.54
3.74
3.86
3.94
4.02
413
425
4.33
453
472
4.92
5.12
531
5.51
51
5121
6.10
6.30
6.50
6.69
6.89
7.09
7.28
7.48
7.68
7.87
8.07
8.27
8.66
9.06
9.45
.84
10.24
10.63
11.02
11.42
11.81

T 2 - - d:

83.60

8580

90.48

9370

95.50

r2s

99.83
102.87
104.90
109.85
115.06
119375
12470
129.65
134.42
139.55
143,50
148.45
153.40
158.40
163.30
168.25
173.20
177.62
183.35
188.05
193.00
196.95
201.67
211.80
221.70
231.89
241.50
24959
259.30
268.83
279.10
289.00

'Based on a groove material yield strength of 310 N/mm? and a safety factor of 2,

?Based on a safety factor of 3.
! Square edge wire.

+.00/-1.30

+.00/-1.78

6.30
630
6.30
6.30
6.30
6.30
6.73
6.73
6.73
6.73
6.73
6.73
673
6.73
673
673
8.03
8.03
8.03
8.03
8.03
8.03
8.03
8.03
8.03
8.03
8.03
11.05
11.05
11.05
11.05
11.05
11.05
12.70
12.70
12.70
12.70
12.70

+15

291
291
29
2.91
2.91
291
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
3.89
389
3.89
389
3.89
3.89
3.89
3.89
3.89
3.89
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87
4.87

e}

84.50

86.50

91.50

24.50

26.50

98.50
101.00
104.00
106.00
111.00
116.00
121.00
126.00
131.00
136.00
141.00
145.00
150.00
155.00
160.00
165.00
170.00
175.00
180.00
185.00
120.00
195.00
199.00
204.00
214.00
224,00
234.00
244.00
252.00
262.00
272.00
282.00
292.00

+.00/-54

+.00/-.72

315

3,15
315
a1s
315
3.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
415
4.15
4.15
4.15
4.15
4.15
4.15
4.15
4.15
)
515
5.15
515
o5
5.5
5185
515
5.15
5.15
2:15

Retaining Rings

~1

75,175
76,865
81,140
83,702
85,415
87,127

102,687

105,619

107,580

112,473

117,344

122,237

127,130

132,023

136,916

141,809

181,986

188,026

194,094

200,166

206,237

212,305

218,377

224,417

230,489

236,556

242,628

299,454

306,763

321,344

335,961

350,578

365,199

505,300

524,748

544,200

563,599

583,051

181,906

185,998
196,340
202,536
206,682
210,828
276,951
284,855
200,149
303,346
316,478
329,676
342,873
356,071
369,269
382,467
395,665
408,796
421,994
435,192
448,683
461,890
475,097
488,232
501,439
514,646

207,357
938,673

* Contact Smalley for details/information on how to order parts to be in compliance with this
specification,

- See page 90 for different End Types.
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Retaining Rings

Smalley Part Number®

rbon
eel

Ca
St
XAS-31
XAS-34
XAS-35
XAS-37
XAS-39
XAS-40
XAS-43
XAS-46
XAS-50
XAS-55
XAS-56
XAS-59
XAS-62
XAS-66
XAS-68
XAS-75
XAS-78
XAS-81
XAS-87
XAS-93
XAS5-98
XAS-100
XAS5-102
XAS-106
XAS-112
XAS5-118
XAS-125
XAS-131
XAS-137
XAS5-143
XAS-150
XAS-156
XAS-162
XAS-168
XAS-175
XAS-177
XAS-181
XAS-187
XAS5-196
XAS-200
XAS-206
XAS-212
XAS-215
XAS-225
XAS-231
XAS-237
XAS-243
XAS-250
XAS-255
XAS5-262

Add Suffix
— —

[

XAS Series

Constant Section Rings External

-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-S02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

312
344
354
370
393
406
438
Ab9
.500
551
562
594
625
669
488
750
781
812
875
938
984
1.000
1.023
1.062
1.125
1.188
1.250
1.312
1.375
1.438
1.500
1.562
1.625
1.687
1,750
1.771
1812
1.875
1.969
2.000
2,062
2125
2.156
2.250
2312
2375
2437
2.500
2,559
2.625

RING

RADIAL Wﬂ‘.l.;

Shaft
Diameter

|
/
.’I
RING FREE
INSIDE
DIAMETER
i/

I

4

281
312
320
341
359
372
402
433
464
514
524
555
586
630
644
703
733

764 |

.820

.881

925

941

962
1.000
1.060
1121
1.179
1.232
1.291
1.351
1.408
1.467
1.527
1.581
1.640
1.657
1.698
1.759
1.84%
1.880
1.936
1.997
2.026
2116
2174
2.235
2.295
2.356
2413
2475

' Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

?Based on a safety factor of 3.
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Q
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END CONFIGURATIONS

N

XAS-31TO KAS-43

R

KAS-46 & UP

RING
THICKNESS

e

GROOVE

DEPTH

— ——

GROOVE
WIDTH

%

SHAFT

T—

DIAMETER

GROOVE
DIAMETER
|

J__

Product Dimensions: All dimensions in inches unless otherwise specified.

' e o

L
025

290

028

Order Onlin

977
040 025 322 028 1,077
040 025 330 028 1,108
040 025 351 028 1,174
040 025 369 028 1,231
.040 025 382 028 344 1,271
040 025 412 028 402 1,371
040 025 443 028 431 1,468
048 035 474 039 459 2,073
048 035 524 039 526 2,285
048 035 534 039 556 2,331
048 .035 566 039 588 2,463
062 035 597 039 619 2,592
062 .035 640 039 686 2,774
062 . 042 656 046 778 3,458
062 =1 042 716 046 901 3,770
062 042 745 046 994 3,926
062 042 776 046 1,033 4,082
078 042 835 046 1,237 4,398
078 042 896 046 1,392 4,715
078 042 940 046 1,530 4,944
093 042 956 046 1,555 5,027
093 042 977 046 1,663 5,142
093 050 1.016 056 1,727 6,272
093 050 = 1075 056 1,988 6,644
093 050 Bl 1.136 056 2,183 7,017
093 050 1.194 056 2,474 7,383
093 050 1.250 056 2,875 7,749
109 050 1.309 056 3,207 8,121
109 050 1370 | 056 3,456 8,493
109 050 1.430 056 3,711 8,859
125 062 1490 068 3,978 11,002
125 062 1551 § 068 4,250 11,446
125 062 1,611 | 068 4,531 11,882
125 062 1,670 068 4,948 12,324
141 062 1687 068 5,258 12,474
141 062 1728 068 5379 12,763
156 062 1.789 068 5,699 13.206
156 062 1.879 068 6,263 13,869
156 062 1.910 068 6,362 14,087
156 078 1.966 086 6,996 17,491
156 078 2.027 .086 7,360 18,025
156 078 2.056 086 7,620 18,288
156 078 2.146 086 8,270 19,085
187 078 2.204 086 8,825 19,611
187 078 2265 086 9,233 20,145
187 078 2325 086 9,647 20,671
187 078 | 2386 086 10,073 21,206
187 078 2443 086 10,491 21,706
187 078 2.505 086 11,133 22,266

? Square edge wire.
* See page 90 for different End Types.
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Carbon
Steel

XAS-268
XAS-275
XAS-287
XAS-293
XAS-300
XAS-306
XAS-312
XAS-315
XAS-325
XAS-334
XAS-343
XAS-350
XAS-354
XAS-362
XAS-368
XAS-375
XAS-387
XAS-393
XAS-400
XAS-425
XAS-437
XAS-450
XAS-475
XAS-500
XAS-525
XAS-550
XAS-575
XAS-590
XAS-600
XAS-625
XAS-650
XAS-675
XAS-700
XAS-725
XAS-750
XAS-800
XAS-850
XAS-900
XAS-925
XAS-950
XAS-1000

-s02
-502
-502
-502
-s02
-502
-502
-502
-s02
-502
-502
-S02
-502
-S02
-502
-502
-S02
-502
-502
-502
-s02
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502
-502

98.425
100.025
101.600
107.950
111.125
114.300
120.650
127.000
133.350
139.700
146.050
149.860
152.400
158.750
165.100
171.450
177.800
184.150
190.500
203.200
215.900
228.600
234950
241.300
254.000

2535 [l 187 08 [ 2565
25% 187 | 093 BN 2624
2713 187 | 093 B8 2743
2771 W 187 . .093 | 2801
2830 Fd 218 | 093 2.860
2890 P 218 093 2.920
2951 B 218 | 093 2.981
2980 Bl 218 BN 093 3.010
3.070 250 093 3.100
3.160 250 093 3.190
3.251 250 093 3.281
3.305 250 109 3.340
3346 |0 250 B 109 3.381
3423 [ 250 | 109 3.458
3.482 E 250 109 3517
3541 B4 250 @ 109 3576
3657 (4 281 L 109 3.697
3713 281 . 109 3.758
3771 P 281 109 | 3816
4016 B3 281 (L} 109 0 4066
41417 B 281 .é| 109 »§ 4191
4255 B 312 B 09 B 4310
4495 B 312 B8 109 N 4550
1z 09 4790

375 a2 5.030

375 125 5.266

375 125 5506

375 125 5.656

375 B 125 5746

437 | 156 5.986

437 | 156 6.226

437 156 6.466

437 156 6.706

500 187 6.930

| 500 187 7.180

7560 {500 187 7.660
8050 M@ 500 o 87 8.160
8545 B3 500 187 8.660
8800 B 500 187 8910
%.040 500 187 9.160
$.535 500 187 9.640

XAS Series

Constant Section Rings External Continued

+.008

+.005/-.000

" +.0056/-.000 |

8/-,000

Retaining Rings

111,153
114,158
120,166

137191
145766
154,340
158,627
162,915
171,489

" Based an a groove material yield strength of 45,000 psi and a safety factor of 2.

*Based on a safety factor of 3.

i Square edge wire.

* See page 90 for different End Types.
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Retaining Rings

XDSs-600
XDS-650
XDs-700
XDS-750
XDs-800

i

XDS Series

Constant Section Rings External

RING ANG ! ea- GROOVE GROOVE
RADIAL WALL ] END CONFIGURATIONS  THICKNESS —-| '— DEPTH _i | WIDTH
i / L1
/ TYPED SHAFT
i D550 TO XDS.62 CIAMETER
INSIDE
DIAMETER GROCVE
/ DIAMETER |
/ | \
TYPEC _f_ \ /
XD5.75 & UP
Product Di i All di ions in inches unless ctherwise specified.

.502 1.250

502 1312
502 1.375
-502 1437
-502 1.500
-502 1.625
502 1.687
-502 1.750
-502 1.937
-502 2.000
-502 2.187
-502 2.250
-502 2.375
-502 2,500
502 2.750
-502 2937
-502 3.000
-502 3125
-502 3.250
-502 3.375
-502 3.500
-502 3.750
-502 4,000
-502 4,250 078 4110 086
502 4,500 078 4360 086
-502 4.750 078 4.610 086
-502 5.000 078 | 4860 086
-502 5.500 093 | 5340 103
502 6.000 093 5840 103
-502 6.500 093 | 6340 103
-502 7.000 093 6.840 103
-502 7.500 109 7.320 120
-502 8.000 109 7.820 120

"Based on a groove material yield strength of 45,000 psi and a safety factor of 2.

“Based on a safety factor of 3.

117

2,182

2,474 6,283
2,782 6,595
3,207 6912
3,454 7,223
3,711 7,540
4,595 B,168
4,770 8,480
4,948 8,796
5,477 9,736
5,655 10,053
6,184 10,993
6,362 11,310
6,715 11,938
7,069 12,566
12,052 19,369
12,871 20,687
13,148 21,130
13,806 22,011
14,358 22,891
14,910 23,772
15,463 24,652
18,555 31,809
19,792 33,929
21,029 36,050
22,266 38,170
23,503 40,291
T 24,740 42,412
8 31,102 55,983
g 33929 61,073
B 36757 66,162
39,584 71,251
47,713 85,750
50,894 91,466

"Square edge wire.
* See page 90 for different End Types,
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Retaining Ring Selection Guide

Relative proportions of rings in grooves

A cross-section of each Spirolox Retaining Ring configuration is illustrated below, comparing groove and ring
sections in the same diameter bore or shaft. The heavier retaining ring cross-sections are in deeper and wider
grooves, to provide significantly greater thrust capacity.

FHE & FSE
FHE&FS
VHEVS WHE WS XAH & XAS HH & HHU
VHM & VSM EHEES WHT & W3T WHM B W5M XDH & XD5 DNH & DNS WHW B WSW HS & HSM
HHM & HHMU

BB

Interchange Listing

Smalley retaining rings are interchangeable with both imperial and metric retaining ring grooves. Smalley offers
free samples of all stock retaining rings to test in your application. Cross reference a standard stamped or snap
ring to find the appropriate Smalley retaining ring to fit your application.

MILITARY METRIC EUROPEAN INDUSTRIAL
SMALLEY* ::::Ecswv MIL- :ssgg;s:nce AEROSPACE | SPECIFICATION #‘;‘f:g EATON | RETAINING | OTHERRINGS | ANDERTON
DTL-27426 MA 4035 DIN RING
WH UR
vs us Groove Interchange Only
e Use a Smalley retaining ring to fit into the same
b i "3 AS3217 groove of these stamped retaining rings (circlips).
i AS4299
e R i AS3218
WHT RRT - NAN - UHB -
wsT RST : XAN usc
WHM RRN /4 ASAZEP = A IN 2000 ol N1300
AS3Z15 . 5008 4000 UHO
WSM RSN 2 Podes 1] EN 2 ;:'l N1400
d i . AS3216 5108 4100 USH
DMNH DIN 472 — DHO D1300
DNS DIN 471 - DSH D1400
EH MA 4017 = =S
£s MA 4016 - -
FH DIN 472 = = DHO D1300
Fs DIN 471 = = DSH D1400
XAH e - NAN UHB
XAS XAN usc
XDH ND HIN
%05 22 : XD SML
XNH N UHO
XNS EN USH
smalley.con /Af@N Glfc\ er Online Angic Global Solutions 1-888-872-0690 11g
iy https://www.AngicGlobal.com Sales@AngicGlobal.com
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Laminar Seals

S

Laminar Seals

Smalley's laminar seals are flat wire ring sets that, together,
form labyrinth seals used to protect an assembly from
damaging environments. Their arrangement and orientation
is dictated by the application. Standard materials for our
laminar seals are carbon and 302 stainless steel, unlike
traditional rubber seals. This makes them much more
durable in applications that operate at high speeds, at higher
temperatures, or in corrosive environments.

Standard Laminar Seal Sets Available:
¢ Single-Turn, Three Ring Sets

* Single-Turn, Five Ring Sets

* Two-Turn, Two Ring Sets

*  Two-Turn, Three Ring Sets

Custom Laminar Seals

Laminar Seal Rings Introduction

SMALLEY'S LAMINAR
SEAL RINGS

LABYRINTH SEAL
CONSISTING OF
MULTIPLE RINGS

MADE FROM
METAL, NOT

\ RUBBER

SEALS ASSEMBLY
COMPONENTS FROM
CONTAMINATION

Smalley Engineers are available to help design custom laminar seals if one of our standard sets do not fit your
exact needs. Because all of our products are edgewound (coiled, not stamped), there is no new tooling required
for custom configurations. This means that we can produce prototypes quickly and economically for high or

low volume orders, and easily make adjustments to designs throughout the No-Tooling- Charge™ production

process.

Customizable features include:

* Diameter

e Material

* Tolerance

e Radial walls

*  Wire thickness

e Number of turns

*  Number of rings in a set

Interchange Listing

QH AS (FK3)
QHK ASK (FK3)
Qs 1S (FK3)
QsK ISK (FK3)
QHD ASD (FK6)
QHKD ASKD (FK6)
QsD ISD (FKé)
QSKD ISKD (FKé)

CONSULT SMALLEY ENGINEERING FKS

......... Get quote »]
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Standard Laminar Ring Sets Available

Laminar Seals
Single-Turn Ring Sets

Single-Turn laminar seals consist of three single-turn
rings stacked parallel to each other, all clinging to
the bore or shaft. This configuration is used to seal
applications from light contamination and/or slightly
higher temperatures while retaining grease or
lubricant. Single-turn, five ring sets will be configured
with rings that cling in an alternating pattern to both
the bore and shaft. These are used for applications in
environments with more contamination and/or high
temperatures that would make grease or lubricant
less viscous.

Laminar Seals
Two-Turn Ring Sets

Laminar seals are also made in sets of two-turn
retaining rings. These seals are ideal for applications
set in environments with high contamination risk.
Sets of two-turn rings provide the highest level of
protection against corrosive contaminants, dirt,
extensive water splashing, and high temperatures.
Two-turn ring sets with alternate cling provide the
most application protection.

Laminar Seal Ring Types

YH Series

QH Series

Internal- Light Duty

1 Set= 3 individual rings
(rings rotate with bore only)

m
G207

YS Series

QS Series

External- Light Duty

1 Set= 3 individual rings
(rings rotate with shaft only)

YHD Senes

QHD Series

Internal- Medium/Heavy Duty
1 Set= 2 individual rings
(rings rotate with bore only)

YSD Serues

QSD Series

External- Medium/Heavy Duty
1 Set= 2 individual rings
(rings rotate with shaft only)

Laminar Seals

YHK Series

QHK Series

Internal- Medium Duty

1 Set= 5 individual rings
(3 rings rotate with bore &
2 rings rotate with shaft)

YSK Series

QSK Series

External- Medium Duty

1 Set=5 individual rings
(3 rings rotate with shaft &
2 rings rotate with bore)

YHKD Series
QHKD Series

Internal- Heavy Duty

1 Set= 3 individual rings
{2 rings rotate with bare &
1 ring rotates with shaft)

YSKD Series

QSKD Series
External- Heavy Duty

1 Set= 3 individual rings
(2 rings rotate with shaft &
1 ring rotates with bore)

120
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Laminar Seals

Laminar Seal Ring Applications

SE

Coupling

The custom seal arrangement was designed for optimum protection
against contamination. Gases build up pressure in a center cavity as
seals on either side prevent contaminants from entering.

Bearing Protection

A three ring laminar seal set retains grease/lubricant and prevents
contaminates such as dirt or water from penetrating into critical
assembly components.

Pulley Idler

The custom ring set extends the ball bearing lifespan by limiting
contaminants from penetrating precision bearing surfaces. When
the shaft rotates, only the groove ring rotates while the housing ring
remain stationary.

......... Get quote ))] rd&r Online
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Laminar Seals

Laminar Seal Ring O
Application Spotlight

High Speed Spindle

This high-speed spindle consists of two tandem bearings, reducing friction between the moving parts of the
assembly which is rotating at high speeds. This particular application is set in a harsh environment exposed to
corrosive elements. The ball bearings need to be protected from such elements in order to operate correctly.

A single-turn, three ring seal set was designed into the spindle to protect the bearings from any contaminants.
The rings in the set cling to the shaft due to the high rotational speeds of the spindle. The laminar seal is
manufactured from steel, making it more durable than a typical rubber seal. While the laminar seal is not the
primary seal, it is the final outer seal that protects the bearing.
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Laminar Seals

O YH, YHK, YS and YSK Series

Single-Turn Ring Sets

IHICKNESS-—lF—

O

Praduct Dimensions: All dimensions in inches unless athenwise specified.

Bare Groove?’ Ring Groove Groove
Shaft’ Width Dimensions Diameter Diameter
Ever L z -

-0.134

1250 - 1.499 0.072 .0.154
1.500 - 1.749 0.084 -0.180
1750 - 2.249 0.102 -0.214
2250 - 2749 0.102 -0.250
2750 - 2999 0.102 -0.270
3.000 - 3.249 0.102 -0.280
3250 - 3499 0.102 -0.300
3500 - 3.999 0.102 -0.340
4000 - 4499 0.102 -0.360
4500 - 4999 0131 SN 0. -0.408
5.000 - 5499 0:131 'B=@ 0215 -0.432
5500 - 6.249 0.158 W= 0.254 -0.490
6250 - 7.749 0187 0301 -0.540
7750 - 5.999 0187 B 0.301 -0.702
10.000 - 12.499 0.217 0.346 Ly -0.778
12.500 - 14.999 0217 =8 0346 B +0.828 | -0.828
15.000 - 19.999 0307 BNl 0495 [ +0.952 ] -0.952
20.000 - 24.999 0.310 g 0.504 g +1.158 g -1.158
25.000 - 29.999 0310 Bl 0504 B +1.292 b -1.292
30.000 - 50.000 0310 0.504 +1.658 £ -1.658
Contact Smalley Engineering for assistance.
YHK
Lﬁai B
D DI D DI
A B
D2 D D2 D

"Standard raw materials are carbon steel and 302 stainless steel. “If axial movement eccurs during operation, an increase to Groove Width may be necessary
to avoid friction between Rings and Groove.

123 rder Online tion
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YHD, YHKD, YSD and YSKD Series
Double-Turn Ring Sets

— a o MDALWA. THICKNESS -”-

1 250

1.500
1.750

2.250 -

2750
3.000

3.250 -
3.500 -

4.000

4.500 -

5.000
5.500
6.250
7.750
10.000
12.500
15.000
20.000
25.000
30.000

YHD

1.499
1.749
2.249
2.749
2.999
3.249
3.499
3999
4.499
4999
5.499
6.249
7.749
9.999
12.499
14.999
19.999
24999
29.999
50.000

0.098
0.112
0.136
0.136
0.136
0.136
0.136
0.136
0.136
0172
0.172
0.202
0.238
0.242
0274
0.278
0.398
0.398
0.405
0413

0299
0.353
0.357
0.405
0.412
0.592
0.596
0.608
0.620

+.010/-.000

i (t!;ﬂ

IJU

il

o
=]
=]

!
-
=
-
<
+

0.225
0.250
0.312
0.350
0.375
0.437
0.500
0.567
0.750

Laminar Seals

T,

Product Dimensions: All dimensions in inches unless otherwise specified.

Bare Groove? Ring Groove Groove
Shaft! Width Dimensions Diameter Diameter

+0.432
+0.490
+0.540
+0.702
+0.778
+0.828
+0.952
+1.158
+1.292
+1.658

2
5
-
<
+

(D]

-0.134
-0.154
-0.180
-0.214
-0.250
-0.270
-0.280
-0.300
-0.340
-0.360
-0.408
-0.432
-0.490
-0.540
-0.702
-0.778
-0.828
-0.952
-1.158
-1.292
-1.658

+.000/-.008

Contact Smalley Engineering for assistance.

'Standard raw materials are carbon steel and 302 stainless steel.

*1f axial movement occurs during operation, an increase to Groove Width may be necessary

er Online

to avoid friction between Rings and Groove.
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Laminar Seals

O QH, QHK, QS and QSK Series

Metric Single-Turn Ring Sets

THICKNESS -”-v

(D \\

Product Dimensions: All dimansions in millimeters unless otherwise specified.

Bore Groove?® Ring Groove Groove
Shaft’ Width Dimensions Diameter Diameter

+
..
+
+
+
8 +
S +
b +
i
+
4
+
v % - . + B,
105 - 1099 13 B 55 P43 o 098 e + 9.2 : 9.2
110 - 1199 3.3 - 55 g 4.6 ¢ 0.98 + 98 s - 98
120 - 1299 33 N 55 EEE S50 EES 098 B +108 | -10.8
130 - 1499 33 e 5.5 g 55 M 093 [ +11.8 18
150 - 1709 3.4 5.6 6.0 1.00 +13.0 -13.0
1500 - 1709 5.1 8.2 6.0 1.50 +130 130
171 - 1999 3.4 5.6 7.0 1.00 +15.0 -15.0
1717 - 199.9 5.1 8 82 [ 7.0 150 =S +15.0 g -15.0 1
200 - 2599 4.1 =) 66 S 8.0 120 [B +18.0 3 -18.0 3
200 - 2599 5.1 9 82 K 8.0 150 [ +18.0 b -18.0 3
260 - 3199 5.1 8.2 9.0 150 +20.0 -20.0
320 - 3999 5.2 8.3 100 1.50 +22.0 -22.0
400 - 4399 5.2 8.3 11.0 1.50 +24.0 -24.0
440 - 6009 52 M &3 BN 120 B 150 |8 +26.0 | -26.0 P
4400 - 600.0 83 N 135 e 120 | 2500 +26.0 | -26.0 '
601 - 6999 83 EEM 135 140 - 250 | - 320 =N 320
700 - 799.9 83 Wl 135 Bl 150 B 2500 B +36.0 =3 -36.0
800 - 8999 8.3 135 A 18.0 ' 250 : +40.0 ' -40.0
900 - 9999 83 B 135 B 20,0 250 +44.0 -44.0 '
1000 - 1300.0 84 B 136 220 250 +48.0 -48.0
Contact Smalley Engineering for assistance.
A B

o
=

= |
Eﬁl :

__r
D

D2 D2 D

' Standard raw materials are carbon steel and 302 stainless steel. “Increased cross-section
“1f axial movement oceurs during operation, an increase to Groove Width may be necessary
to avoid friction between Rings and Groove.
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Laminar Seals

QHD, QHKD, QSD and QSKD Series o
Metric Double-Turn Ring Sets

= = RAGIAL WALL r\ THCKNESS ==

15 - 249
25 ) !
30 - 359 29
36 WAz 29
43 - 489 3.2
49 = EpG 12 B
52 - 599 32
60 - 699 36 BN
70 - 749 36
75 - 799 36
80 - 899 3.6
90 - 999 36
100 - 1049 36
105 - 1099 43
110 - 1199 4.3
120 - 1299 43
130 - 1499 43
150 - 1709 4.4
150¢ - 1709 6.5
171 - 1999 4.4
171 - 1999 6.5 g
200 . 2599 5.3 S
200" . 2599 65 .
260 - 3199 65
320 - 3999 6.6
400 - 4399 b6
440 - 6009 b6
4400 - 6009 10,6
601 - 6999 10.8
700 - 7999 10.8
800 - 899.9 11.0
900 - 9999 1.0
1000 - 1300.0 1.0
A p—t—

D

D

Product Dimensions: All dimensians in millimeters unless otherwise specified.

Bore 2 Ring Groove Groove
Shaft’ i Dimensions Diameter Diameter
T R B i

(D)

I T S S S

+.30/..00

Contact Smalley Engineering for assistance.

'Standard raw materials are carbon steel and 302 stainless steel.
“If axial movement occurs during operation, an inerease to Groove Width may be necessary
to avoid friction between Rings and Groove.

smalley.co I Get quote »]
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@@ Spring and Cycle Testers

Spring Tester

A compression spring tester is used to inspect
load(s) at work height(s).

Smalley designs and builds its own spring testers.
The accuracy of the spring tester relies on:

1. Parallel Plates and Spring Positioning:
Upper and lower plates must be parallel and
spring must be centered.

2. Surface Cleanliness:
Plates must be free of cracks, scratches, or other
physical imperfections. Our surfaces are polished
for a smooth, mirror-like finish.

3. Precision Linear Gauges and Load Cells:
Linear gauges are used to measure the height of
the spring while calibrated load cells precisely
output the load at a given spring height.

Cycle Tester

Cycle testing provides a more accurate prediction of
cycle life in comparison to our theoretical cycle life
equations.

We recommend cycle testing if cycle life is critical
in your application, or when calculations show little
margin over the cycle requirement.

Ideally, springs should be cycle tested in the actual
assembly. When this is not feasible, Smalley offers
testing on high-speed cycle testing machinery. The
cycle tester can be adjusted to various work heights
and stroke lengths to simulate the application.

s Spring Tester W

T

s @C\ Order Online Angic Global Solutions 1-888-872-0690 .
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Material Material Minimum Tensile
Thickness (in) Strength (psi)
Carbon Steel
A T 2ea0000
Oil Tempered 01471 -.021 255,000
SAE 1070 -10%0 0211 - 043 221,000
| 0431 &larger om0
_,;,r-| Emm 0201 - 030 o 230,000
SAE 1040- 1075 0901 -.110 181,000

Shear
Strength (psi)

153,000
145,000
126,000

130,000
| 103,000

Materials Table

Stainless Steel
[ | [

AMS-5529

A-286
AMS-5810

INCONEL® Alloy X-750
Spring Temper
AMS-54052

INCOMEL® Alloy X-750
No. 1 TEMPER

“Re 35 Maximum®”
AMS-5699'2

INCONEL" Alloy X-750
Neo. 1 TEMPER
AMS-5698

INCOMNEL® Alloy 718

AMS-557¢&

< .004
ELGILOY® 0041-.019
AMS-5876'2 0191- 025

.0251-.100

BERYLLIUM COFFER
TEMPER THOZ2
ASTM B197!
MP3SN®
AMS 5758!

<.016
Hastelloy® C-274 0161 -.032 )
ASTMB 74" [0321-.054

0541 & Larger

Monel® K.500
QQ-N-2841

! Exceeding these tempe
ELGILCY is a register
registared trademark of

185,000? 105,0007 1000
220,000° 125,000°
i 31x 10t
136,000 REF 77,000
| .
155,0002 88,000 ! 1000
180,000° 102,000° 1300 29.6x10°
300,000% 171,000%
290,000% 165,0002
e — L 800 30x10°
280,000% 159,0002
270,000 154,0002
185,000° 128,0007 400 185x10¢
240,000 150,000 600 34.1 X108
|
230,000 131,000
10,0 119,000
e = | 750 29.8x10¢
200,000 114,000 ;
190,000 108,000 !
170,000 97,000 ‘ 550 26 10¢

005 -.022 | 210,000 119,000
0221 - 047 i 200,000 114,000
AlS1 302 0471 - 062 B 185,000 105,000
AMS-5866 0621 - 074 | 175,000 100,000
0741 - 089 | 165,000 94,000
0891 - 095 | 155,000 | 88,000
002 -.023 195,000 111,000
ALS1 316 0231 -.048 190,000 108000
ASTM A313' 0481 - D61 175,000 99,000
0611 & larger 170,000 77,000
17-7 PHICHI00
Condition CH%00 240,000° 1370007

Engineering

Maximum
Recommended
Operating Temp. (°F)

Modulus of
Elasticity (psi)

30x100

28x10°

650 29.5x10¢

ture Applications

Note: Aaditional materials available include Phosphor Bronze, 410 Stainless Steel, MONEL" 400, Waspaloy®. Duplex Stainless and others, Please sonsult Smalley Engineering for further details.

trademarks of Special Metals Corporation. HASTELLOY is a registerad trademark of Haynes International. WASPALCY is a
d Technolegies Corp. MP35N is a registered trademark of SPS Technelogies Inc.

smalley.com JANGic!
W
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Selecting Material Types

Material Types

Selecting the appropriate material for your ring or spring is essential for avoiding additional cost and failure in
operation. Smalley stocks many raw materials for various operating conditions including extreme temperatures

and corrosive environments.

Carbon Steel

Smalley offers two standard carbon steel materials

for retaining rings and wave springs. Carbon steel

is cost effective and durable, but has low corrosion
resistance. Itis highly magnetic and can be a variety of
colors such as blue, gray, or black. Smalley's carbon
steel products are oil-dipped for protection during
shipment and shelf storage.

SAE 1070-1090

SAE 1070-1090 high carbon spring steels are

oil tempered and are Smalley’s most commonly
used carbon steels. Tensile and yield strength are
maximized because of the oil tempered martensitic
structure.

SAE 1060-1075
SAE 1060-1075 high carbon cold drawn spring steels
receive their strength from cold rolling.

In either temper, carbon steel is suited for use in a
protected environment, as it corrodes if not oiled
and sealed from the elements. Additional corrosion
protection can be achieved with special finishes.

ST ANGIC

Order Online Angic Global Solutions

Stainless Steel

Smalley offers three stainless steel materials for
retaining rings and wave springs. 302 and 316 are
standard materials for retaining rings and 17-7 PH

is the standard material for wave springs. Stainless
steel, although more costly than carbon steel, is more
corrosion resistant and able to withstand higher
temperature limits. It is slightly magnetic and can be
a variety of colors such as blue, brown, and silver.
Smalley’s stainless steel products usually undergo
ultrasonic cleaning and vapor degrease finishing
processes.

302

302 is specified because of its combination of
corrosion resistance and physical properties. 302
stainless steel gains spring temper condition by cold
working. Although it is categorized as a nonmagnetic
stainless, 302 becomes slightly magnetic because

of the cold working. It cannot be hardened by heat
treatment.

316

316 is nearly identical in physical properties and
heat resistance to 302. It provides more corrosion
resistance because of the addition of molybdenum,
particularly against pitting. As with 302, the
magnetism of 316 increases as the wire is cold
reduced. It cannot be hardened by heat treatment.

17-7 PH Condition CH900

17-7 PH Condition CH900 is similar in corrosion
resistance to 302 and offers both high tensile

and yield strength. In fatigue and high stress
applications, 17-7 outperforms even the finest grade
of carbon steel. Spring properties are achieved by
precipitation hardening Condition C to Condition
CH900. As a result, the material may be subjected

to a temperature of 650° F without a loss of spring
properties. Its magnetism is similar to carbon steel.
After precipitation hardening, 17-7 has a blue, brown,
or silver color; atmosphere-controlled heat treatment
provides a brighter color.

1-888-872-0690 ati
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Super Alloy

Smalley offers super alloys when carbon and
stainless steels do not meet an application's unique
requirements. Super alloys maintain material
properties in extreme operating conditions. These
materials exhibit no magnetism and can be blue,
brown, or silver in color.

Materials may be heat treated in open-air orin

an atmosphere-controlled furnace. Open-air heat
treatment may produce scale, which often results in a
dark residue. An atmosphere-controlled environment

eliminates scale and produces a part with a brighter
finish.

Inconel®' X-750

Inconel X-750 is a nickel-chromium alloy and
precipitation heat treated to a spring temper
condition. In this state, it has temperature resistance
up to 700° F. Additional temper methods are available
to achieve slightly different physical properties.
Smalley also offers NACE (The National Association

of Corrosion Engineers) approved materials to meet
your requirements.

A286 Alloy

A286 is a nickel-iron-based alloy that exhibits similar
properties to Inconel X-750, but with additional
heat resistance of up to 1000° F. Its spring temper
condition is obtained by precipitation hardening.

Elgiloy®?

Elgiloy is a cobalt-based alloy known for its high
strength and excellent corrosion resistance. It can
be used in environments up to 800" F. Elgiloy shows
improved resistance to sulfide stress cracking over
other NACE approved materials.

MP35N®3

MP35N is a nickel-cobalt-based alloy known for its
high strength and corrosion resistance. It can be used
in environments up to 600° F. Itis often specified for
oil and gas applications.

'INCONEL X-750 and MONEL are registered trademarks of Special Metals Carparation.
'ELGILOY is a registered trademark of Combined Metals of Chicagn.

smalley.com  fANGiC

ar Online
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Material Types

Hastelloy®* C-276

Commonly used in chemical processing industries,
Hastelloy C-276 is a nickel-based alloy with a proven
performance in corrosive applications. Similar to other
nickel-based alloys, it is ductile, easy to form, and has
excellent resistance to stress corrosion cracking in
chloride solutions. It can be used in environments up
to 750" F.

Monel®' K-500

Monel K-500 is a nickel-copper-based alloy known
for its excellent corrosion resistance, strength, and
hardness properties. It can be used in environments
up to 550°F.

‘MP3EN is a registered trademark of SPS Technologies Inc.
‘HASTELLOY is a registered trademark of Haynes International.
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Copper

When magnetism or conductivity are important to
your application, Smalley offers a range of copper
materials. Smalley offers two major types of copper
alloys as custom materials.

Beryllium Copper Alloy #25

Beryllium copper is nonmagnetic and one of the
most electrically conductive materials offered by
Smalley. Normally specified in a hard temper, it has

a combination of low modulus of elasticity and high
ultimate tensile strength. The alloy gains its physical
properties by precipitation hardening. In contrast to
other copper alloys, beryllium copper has the highest
strength and is suitable to use at temperatures up to
400° F.

Phosphor Bronze, Grade A

Phosphor bronze is a nonmagnetic alloy with fair
electrical conductivity. It is purchased in a spring
temper condition to maximize spring characteristics
and can be hardened only by cold working. Phosphor
bronze exhibits fair spring properties and is rated a
step below beryllium copper in performance.

Additional Materials

In addition to the materials listed above, Smalley
offers Hastelloy C-276, 410 Stainless Steel, Waspaloy
and others. If you have questions on these materials
or do not see your desired material listed, please
contact Smalley Engineering for further details.

131 smlancic
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Finishes, Plating & Coating

Material Finishes

Engineering

@@

After selecting the appropriate material for your application, adding a finish, plating or coating may be necessary
to meet your application requirements. These additional processes can improve the function, look,

and performance of the part.

Black Oxide

MIL-DTL-13924, Class 1

This finish provides a flat black appearance that is
generally used to alter cosmetic appearance instead
of an improvement in corrosion resistance.

Oil Dip
This is the standard finish for all Smalley products
produced from carbon steel. The oil provides
resistance to corrosion in transport and normal
storage. The oil dip finish should not be considered a
permanent finish.

Passivation

AMS 2700, Method 1, Type 2, Class 3

Passivation is an optional cleaning operation for
stainless steel. It provides a bright finish and increased
corrosion resistance. Passivation dissolves iron
particles and other substances that have become
embedded in the surface of the stainless steel during
production. If not dissolved, these foreign particles
could promote corrosion, discoloration, or pitting.

Vapor Degrease/Ultrasonic Clean

This is the standard cleaning and finish for all products
manufactured in stainless steel. The process removes
oil and other organic compounds from the material
surface by use of a degreasing solvent, which is forced
between the turns of the part with ultrasonic waves.

Vibratory Deburr/Hand Deburr

Although all circumferential surfaces and edges of
Smalley products are smooth, sharp corners can be
present on the gap ends due to the cut-off operation.
To break the sharp corners and achieve a smooth
surface finish, parts may be either vibratory or hand
deburred to meet your specifications.

smalley.com faNGic!

er Online

Zinc Phosphate

MIL-DTL-16232, Type Z, Class 2

Sometimes referred to as “Parkerizing”, zinc
phosphate appears gray-black in color. The corrosion
resistance of phosphate is superior to black oxide but
inferior to stainless steel. Zinc phosphate cannot be
applied to stainless steel.

Zinc Plating

Zinc Plate, ASTM B633, Type V, Fe/Zn 5, SC1
(Colorless)

Zinc Plate, ASTM B633, Type VI, Fe/Zn 5, SC1

(Colored Chromate)

Zinc plating is used on carbon steel to increase the
corrosion resistance of the product. Itis sometimes
used as a more cost effective alternative to other
plating options or stainless steel. Smalley's standard
zinc platings, Type V and Type VI, are RoHS compliant.
The thickness level of the plating is controlled by the
service condition number (SC Number), which should
be designated by the customer. Zinc plating does not
guarantee coverage between the turns of multiple
turn rings and springs. (The process does subject the
part to the possibility of hydrogen embrittlement. We
offer stainless steel as a preferable alternative.)

Angic Global Solutions 1-888-872-0690 1732
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Specifications

Although there are industry and government
specifications that specify properties for flat wire,
there are not many. In many cases, Smalley procures
and/or rolls its material to internal specifications that
are apprapriate for the products they are used for.

In addition to controlling tensile strength, thickness,
and width, strict inspection procedures have been
established to check for details such as edge contour,
camber, coil set, and other physical imperfections.

The below photo shows one of Smalley's relling mills.

Fer more information on Edgewinding and our manufacturing process, please visit page VI,

Technical Requirements

Ultimate Tensile Strength

Tensile strength, rather than hardness, is used to
measure the strength of our wire. This test method

is preferred over hardness testing because flat wire
may have different hardness values at various test
points. As a result of cold rolling, the top and bottom
surfaces ("A") become harder as they are cold worked
over multiple passes. The round edge areas ("B") are
not compressed in the same manner, resulting in a
different hardness. Tensile tests are more consistent
as they evaluate the entire cross-section, not just a
single point as in a hardness test.

A

e 4

7

!
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Defining the Spring Requirements

Engineering

Spring Design Considerations @@

Although wave spring applications are extremely diverse, there is a basic set of rules for defining spring
requirements. These guidelines will help determine if a standard spring or a custom design is needed for your

application.

Working Cavity

The working cavity usually consists of a bore that a
spring operates in and/or a shaft the spring clears.
The spring stays positioned by piloting the bore or
the shaft. The distance between the loading surfaces
defines the axial working cavity or work height of the

spring.

Figure 1

Diameter and Expansion

When wave springs are compressed, the waveform
flattens out and the diameter expands. This must be
considered in the wave spring design to ensure it
performs accurately in the application. The spring
diameter is developed to provide proper operation
between the bore and the shaft. Two methods of
specifying diameters are Bore Pilot and Shaft Pilot.

Bore Pilot

For springs piloting the bore as shown in

Figure 2a below, the bore and shaft diameters should
be included in the spring specifications. Commonly
used requirements would read:

“Spring must pilot and operate in a (minimum bore) bore diameter.”

"Spring must clear a (maximum shaft) shaft diameter.”

The actual spring diameter is then developed at time
of manufacture to provide the best fit and prevent
binding due to expansion.

SHAFT BORE

Figure 2a

smalley.con ‘ancic
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Shaft Pilot

For springs piloting a shaft as shown in Figure 2b
below, the inside diameter can be toleranced to
provide a minimum clearance from the shaft. Since
wave springs expand during compression, interference
with the shaft is generally not a concern.

To ensure proper operation, include shaft and bore
diameters in the spring specifications. Commonly used
requirements would read:

"Spring pilots over and clears a (maximum shaft) shaft diameter.”

"Spring operates in a (minimum bore) bore diameter.”

=

SHAFT
PILOT il

A=<

Figure 2b

Material Cross-Section

The material cross-section for flat wire is defined as the
thickness by the width. The material cross-section of
the spring is an important consideration in preventing
misalignment between adjacent layers for multiple

turn Crest-to-Crest Wave Springs and Nested Wave
Springs. For springs with narrow radial walls, radial
misalignment can occur during handling or operation if
the spring is not contained or closely piloted.

As a basic guideline, use our standard 'SSR' Wave
Spring series for cross-section and diameter
relationships. Lighter material cross-sections are
usually acceptable, while heavier cross-sections for
a given diameter may be incorporated using the
following information:

Special wave spring design criteria for selecting
material cross-sections:

Maximum material thickness = standard ('SSR-") thickness * 2

Maximum radial wall = material thickness (any value) * 10

Minimum radial wall = material thickness (any value) * 3

Table 1
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Spring Rate

Spring rate is the proportion of how much force it
takes to compress a spring a certain distance. It is
measured in Ib/in or N/mm and can be calculated by
manipulating the deflection equations. See formulas in
the Spring Calculations section on page 137.

Free Height
Free height is the natural height of the spring with no
load applied, denoted as H in Figure 3 below.

Figure 3 H
Work Height

Work height is the height that a spring is compressed
to in order to achieve a specified load, denoted as WH
in Figure 3 above. Compressing a wave spring below
the design work height may overstress it.

Deflection

Deflection, also known as travel, is the difference
between a spring’s free height and its work height. Itis
denoted as f in Figure 3 above. See formula in the
Spring Calculations section on page 137.

Load Requirement

The load requirement is defined as the amount of axial
force the spring must output at work height, depicted
in Figure 4 below.

Some applications require multiple working heights,
where loads at two or more operating heights are
critical and must be considered in the design. Often in
these applications, minimum and/or maximum loads
are satisfactory solutions, particularly where tolerance
stack-ups are a concern.

LOAD (P)
WORK
HEIGHT

Figure 4

M Aneic

Spring Design Considerations
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Load/Deflection

A comparison of the actual spring rate to the
theoretical (calculated) spring rate provides practical
limits for the working range of the spring. Spring rate
is defined as the load generated over a distance of
deflection. See formulas in the Spring Calculations
section on page 137.

Figure 5 below shows a graph of theoretical versus
tested spring rate. As a general rule, spring rate is
linear through the first 80% of available deflection and
for work heights down to two times the solid height.
Although the spring can operate beyond this “linear”
range, measured loads will be much higher than
calculated.

DEFLECTION CHARACTERISTICS
Theoretical vs. Measured

60 ‘ '[esi |
50 ! | [;uwe-Lr
40| ! '
R |
301 ; i T 1
E 20 —T
orce | ) s
i |- | | Theoretical |
(lbs.) mi ‘ I | Calculatinni
| | | |
) .180 .160 .140 .120 .100 .080 .060 .040 .020
Figure 5 Working Height (Inches)
Hysteresis

Wave springs exert a greater force upon loading

and a lower force unloading. This effect is known as
hysteresis. In Figure 6, the curves show the down-going
and upcoming loads. The shaded area represents the
difference or the amount of hysteresis.

This difference between the down-going and
upcoming loads is a result of friction caused by the
circumferential and radial movement of the turns of
the spring when it is compressed. Lubricating the wave
spring will help to reduce the amount of hysteresis, but
the amount of hysteresis will also depend on the type
of wave spring, turns, waves, thickness and radial wall.

HYSTERESIS

B ———

50

40

30

20
Force
(Ibs.) 10

180 160 .140 120 100 080 .060 .040 .020
Figure & Working Height (Inches)
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Operating Environment

There are a several key factors to consider when

it comes to choosing the right material for your
application. One of the factors is defining the
operating environment. Extreme temperatures,
corrosive substances, dynamic loading (fatigue), stress,
and other operating conditions must be considered for
optimal spring performance.

Stress

Operating Stress

Compressing a wave spring creates bending

stresses similar to a simple beam in bending. These
compressive and tensile stresses limit the amount a
spring can be compressed before it yields or “takes a
set”. Although spring set is sometimes not acceptable,
load and deflection requirements will often drive the
design to accept some set or “relaxation” over time.

Maximum Design Stress

Smalley utilizes the minimum tensile strength value
(found in our Materials Table on page 128) to
approximate yield strength due to minimal elongation
of hardened flat wire used.

Static Operating Stress

In static applications, the calculated operating stress
should be no greater than 100% of minimum tensile
strength. This can vary based on the acceptability of
permanent set, relaxation, loss of load, and/or loss of
free height.

Dynamic Operating Stress

In dynamic applications, the calculated operating
stress should not exceed 80% of minimum tensile
strength. Refer to the “Cycle Life and Fatigue" section
to the right and Table 2 for further fatigue guidelines.

Residual Stress/Pre-Setting

Increasing the load capacity and/or fatigue life can

be achieved by compressing a spring beyond its

yield point, known as "presetting”. Preset springs are
manufactured to a higher than needed free height
and load, and then compressed beyond the stress
limit of the material. Both the free height and load

are reduced, and the material surfaces now exhibit
residual stresses, which enhances spring performance.

smalley.cor. [ANGIC

Spring Design Considerations
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Cycle Life and Fatigue

Cycle life or fatigue cycling is the number of strokes a
spring can withstand before permanent deformation
or breakage. Fatigue cycling is an important
consideration in wave spring design. An analysis
should include whether the spring deflects full stroke
each cycle, only some fraction of a full stroke, or
possibly a combination of both due to part wear and
or/temperature changes, for example.

The fatigue guidelines in Table 2 provide a
conservative approach to calculate cycle life between
two work heights. Although these methods of fatigue
analysis have proven to be a good approximation,
testing in the application is recommended whenever
cycle life is critical.

Formula:
(0-5¢)
(0-52)

Fatigue Stress Ratio= X =
Where: ¢ =Material tensile strength

Sy = Calculated operating stress at lower work height

(must be less than o)

S, =Calculated operating stress at upper work height

Fatigue Guidelines
Estimated Cycle Life
< .40 Under 30,000
40 - .49 30,000 - 50,000
.50-.55 50,000 - 75,000
.56 -.60 75,000 - 100,000
61-.67 100,000 - 200,000
.68-.70 200,000 - 1,000,000
> .70 Over 1,000,000

Table 2
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Nomenclature

b Radial width of material (in) = (OD -1D)/ 2

Dy Mean diameter (in) = (OD + ID)/ 2

E Modulus of elasticity (psi)

f Deflection (in)

H Free height (in) = WH + f

D Inside diameter (in)

K Multiple wave factor, see Table 1
Length, overall linear (in)

N Number of waves (per turn)

oD Outside diameter (in)

P Load (Ib)

S Operating stress (psi)

Spring Design Considerations

S-l Operating stress at lower WH (Must be less than o)
52 Operating stress at upper WH

t Thickness of material {in)

WH Work Height(in)=H - f

¥ Number of turns

o Material tensile strength

Multiple Wave Factor (K)

N 2040 10.0 & Over

K 3.88 213
Table 1

Single-Turn Gap-Type or Overlap-Type

N must be a whole number

Formulas:
Bl ID
Deflection=f = n
Ebt N4 oD
3nPD,,

Operating Stress= S =

4bt?N?

Example: Smalley Part Number SSR-0200

Calculate free height and operating stress for Smalley part number SSR-0200
(Gap-Type, Single-Turn, Carbon Spring Temper Steel).

Where:

P

t

b
oD
D
Om
N

WH

* g _ (34)3.88)(1.835)° 1.685

= 024in Deflection=1f= _ _ * =.043in
_ (30x10°)(.150).024)%(4y*  1.985

= .150in

= 1385 * Free Height= H = (WH +f)=.093+.043= .136 in

= 1.685in

= 1.835in (3)Xm)(34)(1.835)

-4 Operating Stress= S = = 106,339 psi

_ (4)X.150)(.024)F(4)

= 30x10° psi

= 3.88

= .093in

*Calculated free height may vary from manufactured spring height due to variations in raw material and manufacturing process.
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Crest-to-Crest
N must be 1/2 wave increments
Z=number of active turns

Spring Design Considerations

Engineering

Formulas: f \N
|
b e (P T . =
e EbEN*  OD Aoy e’
| 3nPD,, i
Operating Stress=S = ADEN? f |
Nested Spirawave
N must be a whole number
Z=number of active turns
Formulas:
PKD,? D — N
Deflection=f = m -t \
T
3anPD
Operating Stress=S = _Et-éf\l_;‘-?_ B !
Linear
N must be a whole number
Formula 1: Formula 2: [ — p— ——
Single wave linear spring where N=1 2 or more wave linear springs where N>1 b T :
: PL3 : PL3
Deflection=f = —mégza— Deflection=f= m . N
WH H t\ (2 WAVE SHOWN)
O atin Slionce Sy Emiiband CCE, SRR 1) oo 0L == ;
era [ESSE i e ey el or) (S
perating b perating Stress AN f

Diameter Expansion

Formula:

Maximum outside diameter at 100% deflection (solid height) = (.02222*R*N*8)+b

Where:
R =Wave radius = (4Y2+X2) / (BY)
8 = Angle, degrees = ArcSin{X /(2R)) %
X =1/2Wave frequency = nDm /(2N) : NEUTRAL
Y =1/2Mean free height = Hpr/ 2-t *5 ; E&g ~ AXIS
Her= Per-turn free height = H/Z I

N =Number of Waves
b = Radial Wall

Sma“Ey.COfT IANGIC
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Engineering

@@ Engineering Support

Engineering Design
Retaining Rings

Spirolox® Retaining Ring and Constant Section Ring
applications, although diverse, can be analyzed with

a straight-forward set of design calculations. There
are four main areas that should be considered in most
applications.

1. Material Selection
2. Load Capacity

3. Rotational Capacity
4. Installation Stress

Smalley Engineers are available to provide technical
and application assistance.

The following pages of Ring Design Consideratians

for Spirolox and Constant Section Rings have been
developed from over 50 years of extensive testing and
research into the various applications of retaining rings.
The formulas are provided for the preliminary analysis of
a ring application and the design of a Spirolox Retaining
Ring.

Design engineers commonly associate the word
“retaining ring"” to a basic style or type of retaining device.
In reality, retaining rings are nearly as diverse as their
applications. Spirolox Retaining Rings offer a distinct
alternative, and in many instances, an advantage over

the ordinary stamped circlips. The major distinctions are
outlined below.

Spirolox® Retaining Ring Advantages

E|R DRDINARY
@TAMF@ RiNe

No Ears to Interfere®
No interference with undesired components

No Lugs
Ideal for tight radial applications

No Gap
Secure 360° retaining surface for even load distribution

Coiled, not Stamped
Economic material options due to reduced scrap costs

139 sm lancic
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SMALLEYS SpiRoLoX

RETAINING RING

0 EARS To

N .
™ 1,/' INTERFERE

\

NO GAP

3460 RETAINING
SURFACE

Easy Customization
Design around your application with no new tooling required

Improved Aesthetic Appearance
Smoothly blend into your application

Safe and Easy Installation
Requires no special tools

Groove Interchangeable
Easy to replace stamped rings
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Engineering

Ring Design Considerations {o}

Defining the Ring Requirements

Although retaining ring applications are extremely diverse, there is a basic set of rules for defining ring
requirements. These guidelines will determine if a standard ring or a custom design is needed in your application.

Nomenclature

A Cross-sectional area (in?) =t*b-.12* ¢ OD Outer diameter (in)

b Radial wall (in) = (OD - ID)/ 2 P Load (Ib)

d Groove depth (in) PG Allowable thrust load, groove yield (Ib)

D Shaft or housing diameter (in) Pr Allowable thrust load, ring shear (Ib)

DG Groove diameter (in) RM Mean free radius (in) = (D} + b)/ 2

DH Housing diameter (in) SC Stress due to compression (psi)

DI Free inside diameter, minimum (in) SE Stress due to expansion (psi)

DO Free outside diameter, maximum (in) SS Shear strength of ring material (psi)

Dg Shaft diameter (in) Sy Yield strength of groove material (psi), [See table 1]

E Maodulus of elasticity (psi) t Material thickness (in)

g Gravitational acceleration (in/sec?), = 386.4 in/sec’ (Assumed) il Ring thickness (in)

| Moment of inertia (in*) \ Cling/2 (in)

1D Inner diameter (in) Y Multiple turn factor, [See table 2]

K Safety factor z Edge margin (in)

Maximum allowable RPM (rpm) y Material density (Ib/in?), = .283 Ib/in’ (Assumed)

n Number of turns
Hardened Steel 8620 110,000 psi
Cold Drawn Steel 1018 70,000 psi
Hot Rolled Steel 1018 45,000 psi
Aluminum 2017 40,000 psi
Cast Iron 10,000 - 40,000 psi

Table 1
Multiple turn factor
n 1 3
Yo il.209 3.407 4.958 6.520
Table 2
smalley.con @C\ ler Online  |Angic Global So!utions 1-888-872-0690 140
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@@ Ring Design Considerations

Thrust Capacity

Understanding the thrust (or load) capacity of a retaining ring assembly requires calculations for both groove
deformation and ring shear. Assuming the groove geometry meets our recommended standards, the design
limitation is the lesser of the two calculations.

The load capacity formulas do not take into account any extreme operating conditions and/or dynamic loading.
If the ring is subjected to this type of environment or loading, the proper safety factor should be applied and
product testing conducted.

Groove Deformation (Yield)
Groove deformation is by far the most common design limitation of retaining rings. When the groove material
yields, it causes the ring to dish and roll out of the groove, potentially leading to failure.

A safety factor of K=2 is recommended

PERMANENT
GROOVE
MATERIAL
DEFORMATION

Formula:
DdSym
K

Pg=

Example: Smalley Part Number WH-550-S16

Where:
Sy = 45000psi 5.500 (.074) 45,000 ()
K =2 Groove Yield= Pg = - =28,76%9 Ib
D =5500in
d = .074in
Ring Shear

Although not commonly associated as a typical failure of retaining rings, ring shear can be a design limitation
when hardened steel is used as a groove material. Ring thrust load capacities based on ring shear are provided in
the product tables for standard rings.

A safety factor of K=3 is recommended == *E}T&ig
Formula:
DTSsm
PR= K E—\
N
\\/
Example: Smalley Part Number WH-550-516 NN
Where:
> =53 ‘ 5.500 (.072) 108,000 (r)
=.072in Ring Shear=Pp = = 44,787 |b
Sg = 108,000 psi 3
K =3

{ /7@?\ i Angic Global Solutions 1-888-872-0690 +;
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Groove Geometry

Engineering

Ring Design Considerations @

Groove geometry covers the groove size, shape, and position on both the retained and retaining components.
Following all of the associated guidelines below will better ensure optimal ring performance.

Groove Radius

To assure maximum load capacity, it is essential to
have square corners on the groove and retained
components. Additionally, components must always
be square to the ring groove in order to maintain a
uniform, concentric load. The radius on the groove
bottom should not exceed the values in Table 3.

Hoopster Rings

A Hoopster's groove radius has a slightly different
recommended groove geometry because it is essential
to have sharp corners on every edge of the groove.
The maximum radius on the groove bottom of a
Hoopster application should be no greater than 10%
of the ring’s radial wall.

Shaft or Housing Maximum Radius
Diameter on Groove Bottom
1 inch and under 005 max

Over 1 inch .010 max

Table 3

Maximum Radius on Groove Bottom

for Hoopster Retaining Rings

All sizes 10b

Table 4 b = radial wall

Retained Component

The retained part ideally has a square corner and contacts the ring as close as possible to the housing or shaft. For
the maximum recommended radius or chamfer allowable on the retained part, see formula below.

Formulas:
Maximum Chamfer= .375 (b-d)

(on retained component)

Maximum Radius= .5 (b-d)

(on retained component)

Example: Smalley Part Number WH-100

Where:
b = .075in Maximum Chamfer=
= .0211in
Maximum Radius =
MAXIMUM CHAMFER
b

MAXIMUM ] !
DISTANCE

smalley.com /A7,;,G,Ci\

er Online

.375(.075-.021) =.020 in

5(.075-.021)=.027 in

MAXIMUM RADIUS

RN
NN |

i
MAXIMUM 3
DISTANCE

Angic Global Solutions 1-888-872-0690 142
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Engineering

@@ Ring Design Considerations

Edge Margin

Ring grooves that are located near the end of a shaft or housing should have an adequate edge margin to
maximize strength. As a rule, the minimum edge margin may be approximated by a value of 3 times the groove
depth. Edge margin for both shear and bending should be calculated and the larger value selected.

See formula below.

A safety factor of K=3 is recommended

Formulas: N
K3P
Shear 25 T
SyDgn -
kedp |”°
Bending z= [_"—]
SyDGr[
Example: Smalley Part Number VS-125 L
Where:
P = 1,000 g 3(3)1,000 059 |
o % S0t gar=z = i L
Dg = 1.206in | 40,000 (1.206) n
Sy = 40,000 psi
= 022in _ 3(6).022(1,000) 4 .
-3 Bending=z= =01 It
40,000(1.206) nn

Therefore the minimum edge margin that should be used is .059 in.

Rotational Capacity

Any retaining ring operating on a rotating shaft is limited by centrifugal forces, including Smalley Retaining Rings.
Failure occurs when these centrifugal forces are great enough to expand and shift the retaining ring from the
groove. With more applications requiring higher rotational capacities, Smalley is invested in ongoing research and
development in this area. If rotational capacity is critical in your application, please contact Smalley engineering
for more information. A custom retaining ring, or possibly a self-locking ring, may be an option if your application
requirements exceed the recommended rotational capacity of our standard parts.

Self-Locking
The self-locking feature consists of a tab and a slot Unlocked
that interlock to prevent the ring from expanding.

The tab lines up with a slot on the mating turn such .
that when the ring is installed into the groove, the tab —
seats inside the slot.

This feature allows the ring to function properly at
speeds far exceeding the rotational capacity of a

standard retaining ring. The self-locking feature i d
makes it possible for the ring to operate at high e — e
speeds, withstand vibration, function under rapid B —ls
acceleration, and absorb a degree of impact loading. Locked
143 =i /@C\ Order Online Angic Global Solutions 1-688.872.06%0 .,
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Ring Design Considerations {0}

Installation Stress Analysis

Installation stress analysis is used to check that the elastic stress limit of the ring material is not exceeded during
installation. Standard parts that are assembled manually in the recommended shaft/bore and groove diameters do
not require stress analysis. Custom rings assembled with special tooling may require analysis.

To select a safe stress value, it is necessary to estimate the elastic limit of the raw material. The minimum tensile
strength, as shown in the Materials Table on page 128, can be used as a suitable estimate. A closer analysis of the
actual application may reveal that these stress values can be exceeded. However, particular consideration must be
made to functional characteristics such as installation method, the number of times the ring will be installed and
removed, thrust load and/or rotational capacity.

After forming, a ring’s natural tendency is to return to its original state. For a ring being installed over a shaft, this
places the inner edge of the radial wall in residual tension and the outer edge in residual compression. To account
for the residual stress in the ring when expansion is taking place, only 80% of the minimum tensile strength should
be used to compare to the installation stress, as noted in Table 5 below.

In custom designs where the installation stress exceeds the material’s elastic limit, rings can be produced to

diameters that will yield a predetermined amount during assembly. Once installed, the ring will have the proper
cling (grip) on the groove.

Installation Stress

: e Percent of Minimum Tensile
Formulas: Application St
Eb (Ds-D))
i - Shaft
External Rings  Sg (Dy+b)De+b) ol el
ousing
Eb (Do-D
Internal Rings ~ S¢= o (b}(()D H;) Teble 5
o H”

Example: Smalley Part Number WS-100-S02 and WH-100-502

Where:
Sg = Stress due to expansion (psi)
Sc = Stress due to compression (psi) 28,000,000 (.075)(1.000 - .933)
E = 28,000,000 psi Sg= = 129,845 psi
- (.933 +.075)(1.00+.075)
b = .075in
De = 1.000i
3 ! 28,000,000 (.075)(1.054 - 1.000) ’
Dy = 1.000in Sc= = 125,224 psi
5 = (1.054 - .075)(1.000 - .075)
Dg = 1.054in
WS-100-S02 WH-100-S02
Minimum tensile strength of the ring material: 210,000 psi Minimum tensile strength of the ring material: 210,000 psi
80% (Table 5) of 210,000 psi = 168,000 psi 100% (Table 5) of 210,000 psi = 210,000 psi
129,845 psi < 168,000 psi 125,224 psi < 210,000 psi
Since the installation stress is less than 80% of the minimum Since the installation stress is less than 100% of the
tensile strength, permanent set is not expected. minimum tensile strength, permanent set is not expected.
smalley.com /AiN@GI Ci\ sr Online Angic Global Solutions 1-888-872-0690 144
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03 Spring Checklist

APPLICATION CHECKLIST

CUSTOM ORDERS...OUR SPECIALTY

SMALLEY WAVE SPRINGS Email to: info@smalley.com
Or fill out online.

Name

Title Date

Company

Address

City/State/Zip Code

Country

Phone

Fax

Email

DIMENSIONS IN: ( )Imperial Units { )Metric Units

Inside diameter clears

Operates in bore diameter I (%
BORE

Specify which diameter the spring should [5<] l <]
pilotclosestto: ( )Bore ( )Shaft

——— -1
T <

g
E
8
R

shaft I

LOAD DEFLECTION (SELECT ONE)
Group A

Group B Group C

@ ( Yib@in( YN@mm @ ( JIb@in( )N@mm Free Height (min)— (max)

Min - Max Load Work Height

FreeHeight _____ Approximate

Min - Max Load Work Height

{ Jlb@in( )N@mm # of Waves Material Thickness

Min - Max Load Work Height
Radial Wall

Free Height _______ Approximate

MATERIAL

Consider the environment:
Temperature

( JF { )C
Corrosive Media
*Carbon Steel

FINISH SKETCH
* Oil dipped ()
{Carbon Steel)
*Vapor degreased (]
and ultrasonic cleaned
(Stainless Steel)

()

*17-7 PH/CH?00 Stainless () Passivate ()
302 Stainless Steel { ) Black Oxide ()
316 Stainless Steel () Phosphate Coat ()
Inconel X-750 { ) Vibratory Deburr ()
Other { ) Other ()
FATIGUE: Specify estimated cycle life

{ ) Static Application ( ) 10°Cycle Life
{ ) Under 105 Cycle Life () Over 10¢ Cycle Life

{ ) 10°Cycle Life

QUANTITY:
Prototype

Production

APPLICATION: (Description)

* Derotes standard matenal or finish

If you need a part to include added inspections or other quality requirements, please contact one of our enaineers.
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Ring Checklist @@

APPLICATION CHECKLIST

CUSTOM ORDERS...OUR SPECIALTY

SMALLEY RETAINING RINGS Email to: info@smalley.com
Or fill out online.

Name Title Date
Company

Address

City/State/Zip Code Country

Phone Fax

Email

DIMENSIONS IN:

()Imperial Units () Metric Units
GROOVE GROCVE
DEPTH ™ _—H'_ WIDTH

Housing Diameter i

Shaft Diameter DIAMETER

Groove Diameter rf”'\f;?,‘m

Groove Width

RPM Ring Radial Wall ____ Ring Thickness
THRUST CAPACITY

1) Groove Deformation

PERMANENT

Occurs when maximum capacity

2) Ring Shear GROOVE RING
) ) DEFORMATION SHEAR
QOccurs when maximum capacity
is limited by the groove material is limited by the retaining ring / /

(groove material is soft)

(grocve material is hardened)

If thrust is a consideration specify: K\\u

Groove Material

Load Capacity ( Jb ()N
MATERIAL FINISH SKETCH
Consider the environment: * Qil dipped ()

Temperature

(Carbon Steel)

Carrosive Media

{ JF ( )C | *Vapordegreased ()

and ultrasonic cleaned

*Carbon Steel

*17-7 PH/CH®00 Stainless

302 Stainless Steel
316 Stainless Steel

(Stainless Steel)
Passivate

Black Oxide
Phosphate Caoat

Inconel X-750 Vibratory Deburr
Other Other
QUANTITY:
Prototype
Production
APPLICATION: (Description)
* Denotes standard material or finish
If you need a part to include added inspections or other quality requirements, please contact one of our engineers.
smalley.com @C\ -t Online Angic Global Solutions 1-888-872-0690 1.4
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@

APPLICATION CHECKLIST

CUSTOM ORDERS...OUR SPECIALTY

SMALLEY LAMINAR RINGS

Laminar Ring Checklist

Email to: info@smalley.com
Or fill out online.

Name Title Date
Company
Address
City/State/Zip Code Country
Phone Fax
Email
DIMENSIONS IN: { )Imperial Units ( )Metric Units
Bore Diameter Shaft Diameter
Groove Diameter Groove Width
Groove Width Groove Width
S|
BORE
A
BORE
SHAFT T
SHAFT k ?
Bore L~ —————"Groove Shaft Groove  Bore Shaft
Diameter GROOVE IN SHAFT Diameter Diameter Diameter Diameter GROOVE IN BORE Diameter
(Seal Rings fit tight in Bore) (Seal Rings fit tight on Shaft)
MATERIAL SKETCH
Standard *Maxi Ri jed
Operating Temperature

of o
Carbon Steel (SAE 1070-1090) 250 120 { )
302 Stainless Steel 400 200 ()
Special *M Rec ded

Operating Temperature

aF BC
17-7 PH/CHO00 Stainless Steel 450 43 ()
A286 Alloy 1,000 538 ()
316 Stainless Steel 400 204 ()
Inconel X-750 700-1,300 370700 { )
Elgiloy 800 427 ()
Other
SERIES
A, Single-Turn Ring Sets B. Double-Turn Ring Sets

{English - YH, YHK, YSor YSK) ( )

(Metric - QH, QHK, QS or QSK) ()

{English - YHD, YHKD, YSD or YSKD) (
{Metric - QHD, QHKD, QSD or QSKD) (

)
)

QUANTITY:
Prototype

Production

APPLICATION: (Description)
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Sample Request Form {o}

SAMPLE REQUEST

Smalley offers free samples to test in your application.

Email to: info@smalley.com

SMALLEY WAVE SPRINGS, RETAINING RINGS AND LAMINAR RINGS : y
Or fill out online.

Name Title Date
Company

Address

City/State/Zip Code Country

Phone (REQUIRED) Fax

Email

SHIPPING METHOD:
All samples are sent out by FedEx (Ground). For expedited delivery, please provide a valid UPS or FedEx account number and
specify the service to bill.

Please call Smalley at 847.719.5900 to request other delivery methods.

[ ] FedEx Ground: (FREE)

L] @ Account number for charges (REQUIRED)

D Ground D Overnight E’ 2" Day

D FedEx Account number for charges (REQUIRED)
g

[:I Overnight D 2™ Day

SPECIFIC SAMPLE:

Please provide us with the part number you would like to test and mark the requested material:

Smalley Part Number: D Carbon Steel :I Stainless Steel
Smalley Part Number: D Carbon Steel :] Stainless Steel
ASSORTED SAMPLES:

D Please send me a sample bag of assorted Smalley Retaining Rings and Wave Springs.
Smalley reserves the right to authorize all sample requests.

https://www.AngicGlobal.com Sales@AngicGlobal.com
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Specifying Smalley Part Numbers

How To Order

Smalley ring and spring part numbers consist of three steps. Please use the following guide to correctly identify your part number:

WHT-50-PA-S02

Step 1: Base Part Numbers
Select Series from TABLE 1aor 1b

TABLE 1a: Retaining Ring Series

Series

Light Duty

Light Duty Metric

Medium Duty

Medium Heavy Duty

Heavy Duty

Constant Section

Constant Section (Eaton Style)
Constant Section (Eaton Style)
Aerospace Metric

DIN Series Metric

DIN Series Constant Section
Hoopster

Hoopster Metric

WaveRing

Number of Turns

1

1

2
2o0r3

P = = = R R =

|
L—— Material: Specifies type of material (see Table 3)
Finish: Specifies the type of finish to be applied on the material (see Table 2)

Base Part Number: Specifies series and housing/shaft diameter (see Tables 1a and 1b)

Internal External
VH Vs
VHM VSM
WH W5
WHT WST
WHM WSM
FHE FSE
XAH XAS
XOH XDS
EH ES
DNH DNS
FH £S5
HH/HHU HS
HHM/HHMU HSM
WHW WSW

TABLE 1b: Wave Spring Series

Prefix

Standard Single-Turmn

Bearing Preload Metric 558
Narrow Section Single-Turn SSR-N
Shim SSRS
Crest-to-Crest C
Crest-to-Crest with Shim End cS
Crest-to-Crest Metric M
Crest-to-Crest with Shim End Metric CMS
Wavo RW
Nested Spirawave NSSR
Mestad Spirawave Metric NSSB

sSMe JANGIC!

Then Specify Part Diameter
See the product tables for a complete listing of available
diameters in stock. Below are some base part number

examples:
Part Number Examples
WH-100 1.000" Medium Duty Internal Ring
WSM-150 1.500" Heavy Duty External Ring
C150-L1 1.500" Crest-to-Crest Wave Spring
CS125-M2 1.250" Crest-to-Crest Wave Spring w/ Shim Ends
RW-0237 2.375" Wave Spring
drder Online |Angic Global Solutions 1-888-872-0690; -, |
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How To Order @@

Step 2: Finish
To prevent corrosion, carbon steel has an oil dip finish. Stainless steel parts are vapor degreased and go through an ultrasonic
cleaning process. To specify a special finish on retaining rings or wave springs, add the appropriate suffix to the part number

preceding the material suffix. For standard materials, there is no designation necessary.

TABLE 2: Finish

Standard Special

Designation Finish Designation

Carbon Steel- Qil Dip None Passivation
Stainless Steel-Vapor Degrease & Ultrasonic Clean None Black Oxide

Phosphate Coat
Cadmium Plate
Vibratory Deburr oV

Example: WH-100-PA-S02 1.000" Medium Duty Housing Ring, with passivation in 302 stainless steel

Step 3: Material

To specify the material, add the appropriate designation below to the end of the part number.

TABLE 3: Material

Standard Special
Material Designation Material Designation
Carbon Steel SAE 1070-1090 MNone Inconel X-750
302 Stainless Steel (Retaining Rings) S02 AZ86 AB6
316 Stainless Steel (Retaining Rings) 516 Beryllium Copper BEC
17/7 PH Stainless Steel (Wave Springs) S17 Phospheor Bronze PHB
Elgiloy LGY
Examples:  VH-50 0.500" Light Duty Housing Ring in Carbon Steel

VS-100-02  1.000" Light Duty Shaft Ring in 302 Stainless Steel
C050-M5-INX  0.500" Crest-to-Crest Wave Spring in Inconel X-750

Note: Custom wave springs can be manufactured in 302 & 316 stainless steel, retaining rings can be manufactured in 17-7 PH condition CH200 stainless steel upon request.
If you need a part to include added inspections or other quality requirements, please contact one of our engineers.

Packaging
Smalley has the flexibility to package retaining rings and wave springs using a variety of methods to simplify your assembly
process. Standard packaging is based on the diameter. As a general rule for both retaining rings and wave springs:

* 15/16" and under diameters are bulk packaged
* 13 /8" and over diameters are generally tube (coin) packaged in lengths from 10 to 18"

Smalley can accommodate custom packaging requests to make your assembly process easier. Contact us for more information.

Placing an Order
Smalley Customer Service representatives are ready to assist you with pricing, ordering, and delivery options.
Contact Smalley Customer Service at:

@ 847.719.5920 ﬂl 847.719.5999 ﬂ_ sales@smalley.com \&d Shop at www.smalley.com
- * =

You may also purchase standard rings and springs online. Our web store offers product pricing, easy re-order, and a quick,
secure check-out process.
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O;

Bore Diameter: (See Housing Diameter).

Glossary

Centrifugal Capacity (N): A mathematical
expression for determining the speed (in revolutions
per minute, RPM) at which a retaining ring will lose
cling on the groove.

Cling: A value that signifies the amount of
"interference fit" between a retaining ring and its
groove,

Cold Working: Shaping or forming wire without
heating.

Crest-To-Crest: Term used to identify a Smalley Flat
Wire Compression spring in a “Series” configuration,
having a sinusoidal waveform. The wave contour in
each 360" turn provides a peak to valley relationship
that decreases spring rate proportionally to the
number of turns.

Cycle Life: (See Fatigue Life).

Deflection: Also referred to as Stroke. The distance
a wave spring is displaced under a load. Not to be
confused with work height.

Dish: This ring dimension is the height difference in
the ring cross section'’s axis of symmetry between OD
and ID as illustrated below:

Dynamic Loading: When a spring regularly cycles
between different heights.

Eccentric Loading: Loading on a ring or spring
that is lateral to or not symmetric with the central axis.

Edge Contour: The shape of the side surfaces of
the wire.

Edge Radius: The size of the rounded corner of the
wire cross-section.
R

NN N
( e

Edgewinding: Smalley's manufacturing method of
circle coiling rectangular section flat wire on edge.

Elastic Limit: The maximum stress that can be
applied to a material without causing permanent
deformation.

External Ring: A type of retaining ring that is
installed typically into a groove on a shaft.

Fatigue Life: Also referred to as Cycle Life. The
number of cycles a spring can withstand before failing.

Free Gap: The distance between the “Free Ends” of
a ring or spring as it rests in its free state.

Dynamic Application: An application that moves
resulting in repeated spring deflection.

151 sm: /A/NZG,C\\
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Gap in Gage: (See Installed Gap).
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Hardness: The resistance of a material to plastic
deformation, usually by indentation.

Helix: (See Pitch).

Hoopster: Term used to identify the style of
retaining ring with minimal radial projection and
shallow groove depth.

Housing Diameter (DH): Also referred to as

Bore Diameter. This dimension represents the inside
diameter of the assembly where an internal retaining
ring is installed.

Hydrogen Embrittlement: A condition where
hydrogen is absorbed within the internal grain
structure of metal tending to make it susceptible to
cracking and failure, particularly under sustained

loads. Environments such as hydrogen sulfide (H5S) or
processes such as electroplating or pickling can induce
hydrogen embrittlement.

Impact Loading: Sudden force applied to a spring

orring.

Installation Stress (SC) or (SE): Mathematical
expression based on a radial strain. Useful in
determining how far a Spirolox Retaining Ring can be
expanded or contracted during installation.

Installed Gap: Also referred to as Gap in Gage. This
ring dimension is the distance between the ring ends
while the ring is restrained at a specific gage diameter.
Recommended as a more precise method of control
over a free gap.

INSTALLED
-GAP

-..| |_.

[EAMETER -
RELTRAINELD

0
~ GAGE
UAMETER
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Glossary

Internal Ring: A type of retaining of ring that is
installed typically into a groove in a housing.

T

Keystone: Derived from the definition of a “wedge”
shaped stone. This term, illustrated below, refers

to the “wedge” shaped cross section as a result of
edgewinding flat wire.

\\\\

Left Hand Wound: Also referred to as Reverse
Wound. Design term signifying the counter-clockwise
winding direction of a coil.

Linear Spring: Term used to identify a straight
length of flat wire having a sinusoidal waveform.
Used as a compression spring in both axial and radial
applications.

Load/Deflection Curve: Graph of force vs travel
of a spring as it is compressed. See page 135.

Load Capacity: Also referred to as Thrust Capacity.
The maximum force that can be applied to a retaining
ring without failure.

Marcel Spring: Also known as Marcel Expander. A
single-turn wave spring used to provide radial force.
A Marcel expander is defined by a bore and a shaft. A
Marcel expander is coiled in a circular shape such that
the ID clings to a shaft and the OD clings in a bore.
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Engineering

@@ Glossary

Material Thickness (t): Also referred to as Wire
Thickness. This dimension, illustrated below, is also
used in determining the overall ring thickness.

_ MATERIAL
THIEKNESS

(et 2l
G i |

Misalignment: Also referred to as Skew. This ring
dimension is the radial variance of a multiple turn
retaining ring.

C = I A
. Il £

Modulus of elasticity (E): A measure of the
rigidity of a material.

Nested: Term used to identify a Smalley Flat Wire
Compression Spring in a "Parallel” configuration,
having a sinusoidal waveform. The wave contour in
each 360" turn matches (nests), increasing the spring
rate proportionally to the number of turns.

Notch Radius: (See Removal Notch).

Offset: As illustrated below, this design feature is a
bend in the material at the gap. This provides flat and
parallel surfaces for ease of installation.

Percent Deflection: Ratio of actual displacement
(D) to total available displacement (T) of a spring.

FAEE HEIGHT
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Pi-Cut Ends: Term signifying a particular ring design
where the ends have been cut in an angular direction
from the center of the ring as illustrated below.

Pitch: Also referred to as Helix, this ring dimension
is the distance between two adjacent layers of the
retaining ring.

Precipitation Hardening: The process of
strengthening certain alloys by a heat treatment or
aging method.

Radial Wall (b): Width of a retaining ring when
measured from inside to outside edge.

Removal Notch: Also referred to as a Notch Radius
or Scallop. This standard Spirolox Retaining Ring
design feature is used to facilitate removal of the ring
from its groove by means of a screwdriver or similar
type tool.

Residual Stress: Internal stresses that are
introduced as a result of the cold forming (coiling)
process.

Reverse Wound: (See Left Hand Wound)

Right Hand Wound: (See also Left Hand Wound)
Design term signifying the clockwise winding direction
of a coil.

1-888-872-0690
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@@

Ring Thickness (T): The total thickness of an
edgewound retaining ring, which is determined by

multiplying material thickness by the number of turns,

and accounting for keystone.

Rod Diameter: (See Shaft Diameter)

Rotational Capacity: The maximum speed at
which a retaining ring can rotate before failing.

Safety Factor (K): Mathematical constant used
in many design formulas to account for theoretical
inaccuracies.

Scallop: (See Removal Notch)

Set (Permanent): The point at which the elastic
properties of the material have been exceeded, and
the shape of the ring or spring does not return to its
original state.

Shaft Diameter (DS): Also referred to as Rod
Diameter. This dimension represents the outside
diameter of the assembly where an external retaining
ring is installed.

Shear Strength (SS): An index of the quality of
a material through a mathematical expression which
divides the force required to shear a material by its
cross-sectional area.

Skew: (See Misalignment).

Static Application: A spring application that does

not have any motion resulting in spring deflection.

Stress Relieve: Low temperature heat treatment
for removing any residual stresses induced by
edgewinding and/or forming.

smalley.comn /Aitilﬁ!uci \

er Online

Stroke: Also referred to as Deflection. The distance a
wave spring is displaced under a load.

Tensile Strength: Anindex of the quality of a
material through a mathematical expression which
divides the material's load capacity in tension by its
original cross-sectional area. Particularly accurate
for spring steels, as there is only a small difference
between ultimate tensile strength and yield strength.

Thrust Load Capacity (PG) or (PR): Also
referred to as Load Capacity. Overall capacity of an
assembly to withstand a given value of thrust load
in pounds. The limitation being the lesser of two
mathematical calculations: ring thrust load capacity
(PR) or groove thrust load capacity (PG).

Turns (Number of): The number of 360° turns of
flat wire formed in a retaining ring or wave spring.

WAVO: Single turn round wire wave spring.

i i

Wire Thickness: (See Material Thickness).

Yield Strength (Sy): The stress at which a material
exhibits initial plastic deformation.
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Al Quotations, Purchase Ordors, Oeder Confirmations, Order Acknowled Irveices or any mm Io-m|-n any
mvdu]fur placing orders for goodsovwr\n:es fram Smalley Stecl Rlﬂs Co. {"Crder") are expeessly subject o the

Terms and Conditions of Sale

12, SUSPENSION OF PERFORMANCE; SET-OFF - i, in Sefler's judgment, reascnable doubt exists as to Buyer's financial

joct
{Terms and Condi }set forth b Smalley g Co.is - veferred to as “Seller”, and tha original
purchaser of the products or services of Seller {collectively, "Goods™) is hereaher referred to as “Buyes”.

1. OFFER AND ACCEPTANCE - THIS ORDER EXPRESSLY LIMITS ACCEPTAMCE TO THE TERMS AND CONDITIONS SET
FORTH HEREIN, AND ANY ADDITIONAL OR DIFFERENT TERMS ARE REJECTED UNLESS EXPRESSLY AGREED IN WRITING
SIGNED BY AN OFFICER OF SELLER, NOTWITHSTANDING ANY PRIOR TRANSACTIONS OR COURSE OF DEALING
BETWEEN BUYER AND SELLER. No Grder of any kind betweon Buyer and Seller shall ko binding on Seller untess and wntil itis
accepted by Seller, Acceptance of Buyer's Order is upon these Terms and Conditions; oravided, howaver, if Buyer's Order or
offer is expressly conditioned upan Saller's acceptance of Buyer's terms and conditions. and the terms af guantity, price and
the description of the Goods of Selter in Buyer's offer aro the same as sot forth in Seller’s acceptance, then all other contrary

ar different terms im Buyer's offer are exprossly rejected and Seller’s acceptance shall create an agreement Buym
and Seler 10 the extent of all consistent terms betwean Buyer's offer and Sellers s.uh]m:l' d |

ot il Buyer is past due in payment of any amount owing 1o Seller, Seller resarves the right, withaut iability and
without prejudice ta any other rgmedies, to suspend performance, decling 1o ship, or stop any material or the Goods in transit,
until Seller receives payment of all amounts owing 1o Selber, whether or not due or adequate assurance of such paymont has
bean made by Buyar to Seller.

13, INTELLECTUAL PROPERTY INDEMNITY - Notwithatanding anything to the contrary contained in these Terms and
Conditions, as Buyer's sole and exclusive remedy with respect to infringement of any United States patent or United States
capyright by the Goods, Seller shall indemnify, defend and hold harmicss Buw fwm and against any and all costs and
dcmagesawarded agumﬁummanylam rhitraticn o similar pr o any actual violation or
the Good: Seller of ited States patent or United States copyright of any third party
I‘Chnrn } provided that Buyer prumden o Sellw pwmpt mmn natice and complete sunpoa.-ndudmg witha st limetation,
1and by ly if the alleged infri is solely relatod to Sellor's design,

upon Buyer's consent to any of thesa Terms and C: which may terms | to or different from those

terms contained in Buyer's offer. Buyer shall be deemed to have so consented by natifying Seller i writing or electeonically,

hy acoep:lng delne!yo‘!he Goods, arhy using or selling the Goods. Acceptance by Seller of Buyer's Order shall take place
th

of in writing of Buyer's Order, or by delivery to Buyer or Buyer's carrier of all or

!")‘ pan of the Goods.

2. PRICE - All pricers for Goods are quated and payable in United States currency, unless otherwise agread by Seller in witing,
All prices arg F.O.B, Seller's factory in Lake Zurich, lllinois, United States of America "Seller's Factory™), unless otherwise agreed
by Sefiar in writing. Sellor shall have the right 19 carrest any obvious grrarsin price,

3. TAXES - Prices do not include any taxes. Any taxes which, under any existing o future Iaw smlarmay bmaq;uml ] pb)‘
ar collect with respect to the sala, purchasa, delivery, storage, p usd, e { arry of the
Guoods shall be paid by Buyer to Saller on Seller's demand

4, DELVERY - Delivary dates for any Goods are approximate, are dane for the convenience of Buyer, and shall not be binding
upon '.‘s'lm ar cmdmvd material to the purlonnmu of these Terms and Conditions. Shipping schedules and shipping

arg b bilities, material availability and inventary, and may be changed by
Seller at Seller's option a5 :undmummay require. The Goods shall be sold and delivered F.O.8. Seller's Factery, and delivary
of Goods to Buyer shall be deemed to have taken place upon tender of Goods to Buyer or the shipping camer. Seller reserves
tithe to the Goods wntil paid for in full to Sefler. Seller resarves the right to ship plus or minus 10% on the quantity ordered. and
the Crder will be deemed complete when shipped within such 10% rango. Shipmems in installmens shall be pernined.

5. RISK OF LOSS - Buyer agrees to assume all risk for logs of, or damage o injury to, the Goeds from the time they are
wendered for dalivery to the shipping carrier and for all risk of Yoss arising out of any delay in shipment of the Goods after they
are tandered for dedivery to the shipping carier, or if shipment is deferred by an act or omission of Buyer, from the time the
Goods are completed and ready ‘or shipmeny, and Buyer shall be liable for the full purchase price whother or not the Goods
are o), siolen, damaged of destroyed.

&, INSPECTION, ACCEPTANCE AND RETURN OF GOODS - Buyer shall hawe thiry { 30) days frem the date of delvery of the
Goods to inspect the Goods 1o determine whather the Goods: (3} conform to this Order, er ether shipping document. as
appheable. or, (b) are damaged, visibly defective or otherwise nanconforming. Gu'_vurmusl sssen any claim !ortheiofogomg
withirs such thirty-day period by furnishing Seller with detailed written inf; of such damage,

defact or shorage. In the event inspection and notice of rajection ate nat made within wd‘hlhll'l‘pday period, Buyer ¢ha|| be

or methods and nat Bn-’:fs demgﬂx 5pecd':mns o ifstructions & Sl:llu' i which event Section 16 shall apply.
Seller shall have the nght 10 conirol the defense of any such Claim. including, without limstation, authority to setle any such
Claim and select counsel. As part of Buyer's sole and exclusive remedy with respect to infringement of any United States
patent or United States copyright by the Goods, Seller shall, at its option, (a) obtain a license or right for Buyer 1o continue to
use end sell the Goods, (b redesign the Goods subject to the Claim 1o make them fringing, {c] deliver non-infi
produsts 1o Buyer, o (d) refund the purchase price of the infringing Goeods upon return of said products 1o Seller as specified
by Seller. This rapresents Sellor's entirg and exclusive obligation, and Buyer's sole ard exdusive remedy, with respect to any
such Claim regarding the Goods.

14, INDEMNIFICATION OF SELLER - Buyer shall indemnify, defend and hotd harmless Snllnr and its officers, direciors,
el agents, affiliated res and their ol assigng from and against any

and all claims relating 1o, in cannection with or arising from: () any breach by nmrolany provisions of these Terms

and Conditions; (b} any claim or suit for actual or alleged viclation or infringemert of any United States patent or United
States copynght of any third panty arising from Buyer's designs, specifications or inst-uctions 10 Sefler; {c) any unauthorized
mocification, alteratian, adaptation or use of the Goods; and (d) any elaim or suit for damages erising from acts,
represeniations or amissions of Buyer related to Buyer's sale of the Goods, use of the Goods or incorporation of the Goods
inta a product or part thereaf. Seller shall have the right o control the defense of any sueh claim, including, without limiation,
aastharity to satile any such claim and seek reimbursement from Buyer and select counel.

15. TOOLS, DIES, FIKTURES AND: TECHNICAL DATA - Unless atherwise required by applicable law, any 10ols, dies, fixuros or
technical data that Sellar maycmhnpform mp!odumnn of the Goods shall remain the sole property of Setter and shall bo
subject to the confid hh . Where Seller Iurmnm Buyer technical data that will be used under
acontract with the United States G Buyer shall sffix the foll: 4 upon such technical data: Technical

Datz contained herein are proprictary to Smalley Steel Ring Co. and may!\ol beumd disclosed, reproduced, modified or
displayed withaut the prios written approval of Smalley Steel Ring Co. U, 5. Gmommlnmnse rights ara kmited to those
mandatory rights identified in DFARS 252, 7015(b) and/or to the rights identified in § | liconwe

alloy gr

16, CONFIDEMTIALITY: NO LICENSE - Buyer shall not use, discloss, sell, licensa, publish, raproduce or atherwise make
availsble Seller's Confidantial infarmation (as defined below), and Buyer shall secure and protect Seller's Confidential
Infarmation in o manner at loast as robust as tha mai @ of Buyer's rights, bust i o event
using less than efferte. "Confidential inf * means information not genarally knawn by porsoangl who
are not cmnlwwi ufsuwror Sdlnt raspactively, which is used h,'lhlh!f BwerurSeﬂer andupinpneury to Seller, Buysr
ackr i Saller's Canfid 115 Seller. further
sgrtes thatno ||:ému express or implied, under any Lopyrlghl. palanls. wrade s\xro&s or Inwl\on( Knmr Hmf!d Saller

deemed to have acceptod the Geods. Mo tetums can be made wnhoulﬂw priar of Saller and a pi
return autharization number issued by Saller, All returns it by Saller. When rctums
ade accepted, thoy are subject to & bandling and re-ingp ,‘ﬁarvc' be bySeIIer All poturns shal be in
accordance with Seller's specific shipping instructions.

7. PAYMENTS - All invoices shall be due and payable in full, without set-off oe seduction, within thirty {30} days freem the

invaice date, unless payment for the Goods is due in full upon dalivery or in advance. Extensions of credit may be changed or
weithdrawn at any time. Buyer shall pay an interest charge of one and one-hall percent {1 %%} per month or part therect, or the
highes: rate permitted by law, whichewver is less. an any amount past due and owing by Buyer to Seller on any invoice until paid
in fulf to Seller. Buyer shall bear and promptly pay to Sellar any and all costs, expenses and fees. including, without kmitation,
restonable attormeys’ fees and costs, incurred by Seller in anforcing any af Selleds rights undes this Order ar 1o receive ar
collect any amaunts owing from Buyer,

B. UMITED WARRANTY - Seller warrants that {a] Seller has the right to convey good title to the Goods seld hereurder and.
upon Buyer's payment in full theredor, Buyer shall have good title in and 1o such Goods, and {b) the Goods manudactured
by Seller and sold hereunder 10 onginal Buyer are free f-orn defects i al and work hi g under normal
use andd conform, as applicable, ta (i} Seller's specificats .u ﬂod:ed Goods, o-i..: Buyer's speuﬁcmnsfarlhc Goods

1 provided by Buyer to o Seller andlor the ifications as i the lg $malley drawing. Sellor's warranty is
limatod 10 a period of one year from the date of shipment frem Sellar's faciory or the sxpected life of the goods, whichover
is shorter. The Goods shall be sub]ect 1o tolerances and vanations consistent with usua! industry practices or with Seller’s
curren p whore appli Smalley assumnes no liability for soecifications agreed upon, reviowed
of ptm\dedhy Buyei This limited warranty does not apply to any Goods misused, abused, ahered or used other than as
approved in vmlmg by Scller, as determined by Seller's inspection of the non-conforming goods. if any defect in material or
y period n any of the Goods, as determined by Seller's inspection of the
non—cavﬂarmlng Gbod!. Buyﬂrs sole and exclusive remedy shall be as set forth in Section 10 of these Terms and Conditions.

2. WARRANTY DISCLAIMER - OTHER THAN THE LIMITED WARRANTY SET FORTH IN SECTION B OF THESE TERMS.
AND CONDITIONS ABOVE. SELLER MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OF ANY KIND. WITH
RESPECT TO THE GOODS, INCLUDING, WITHOUT LIMITATION, ANY WARRANTIES AS TO ACCURACY,
FUNCTIONALITY, PERFORMANCE OR MERCHANTABILITY. SELLER EXPRESSLY DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS, IMPLIED OR STATUTORY WITH RESPECT TO THE GOODS. INCLUDING, WITHOUT
LIMITATION, THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND ANY
WARRANTIES ARISING FROM TRADE USAGE, COURSE OF DEALING OR COURSE OF PERFORMANCE. ANY
PERFORMANCE ESTIMATES DESCRIBED IN THIS ORDER, OR IN ANY OF SELLER'S WRITTEN OR ELECTRONIC OR
MAGNETIC MEDIA PROPOSALS OR QUOTATIONS, ARE ONLY ESTIMATES AND ARE NOT INTENDED AS AN EXPRESS
WARRANTY. ANY SAMPLES SUBMITTED BY SELLER TO BUYER, AND ANY DESCRIPTIONS, ILLUSTRATIONS, OR
FORECASTS IN TRADE LITERATURE, BROCHURES, OR OTHER DOCUMENTATION OR ELECTRONIC OR MAGNETIC
MEDIA SHALL NOT BE CONSTRUED AS WARRANTIES AS TO SUBSTANCE, PERFORMANCE, QUALITY, WEIGHT OR
DIMENSION, AND ANY FAILURE TO CONFORM WITH SUCH SAMPLES, DESCRIPTIONS, FORECASTS OR
ELLUSTRATIONS SHALL NOT CONSTITUTE ANY BREACH OF THIS ORDER OR THESE TERMS AND CONDITIONS, NQ
SALES PERSONNEL, EMPLOYEES, AGENTS OR REPRESENTATIVES OF SELLER OR ANY THIRD PARTY ARE
AUTHORIZED TO MAKE ANY REFRESENTATION, WARRANTY OR COVENANT, WHETHER IN WRITING OR ORALLY,
QN BEHALF OF SELLER, OTHER THAN THE UMITED WARRANTY IN SECTION 8 ABOVE.

10. BUYER'S SOLE AND EXCLUSIVE REMEDY; LIMITATIONS ON LIABILITY - Excopt with respect to infringement of any
United States paterd or Unitad States copyright by the Goods, Seller's sola obligation and liability to Buyer, and Buyer's scle
and extlusive remedy with respect to defectve or athenwise nanconforming Goods is limited, in Seller's discretion, to: (a}
replacement (not including laboer} of the non-conforming Goods and delivery 1o Buyer free of charge to the same focation of
origingl shipment; (b) repair (not including labar) of the nen-confarming Goods and delivery to Buyer free of charge to the
same location of original shipment; or (c) refund of Buyer's purchase price for the non-conforming Goods (without interest).
f requested by Seller and at Seller's expense. Buyer shall return to Seller any Goods which are replaced or for which Buyer
recaives a refund, provided that in 2ny such event, Buyer has complied with Seller’s retum policies and procedures. BUYER
WANES ANY RIGHT TO ANY REMEDIES FOR NONCONFORMING GOODS OTHERWISE AVAILABLE AT LAWY OF STATUTE
OTHER THAN THOSE EXPRESSLY STATED IN THIS SECTION 10, OTHER THAN AS EXPRESSLY SET FORTH IN THIS SECTION
10 AND SECTION 13, SELLER SHALL NOT BE LIABLE TO BUYER FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
PUNITIVE, EXEMPLARY, TORT OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED TO ANY DAMAGES FOR
BUSINESS INTERRUFTION, LOSS OF REVENUES, PROFITS OR SAVINGS, LOSS OF DATA, PROCUREMENT, FRODUCT
RECALL, PRODUCT REMOVAL OR REINSTALLATION, INCREASED OVERHEAD, INJURY TO REPUTATION OR LOSS OF
CUSTOMERS, INDEMNITY OR REIMBURSEMENT FOR ANY CLAIMS ASSERTED AGAINST BUYER BY A THIRD PARTY ARISING
DIRECTLY OR INDIRECTLY FROM THE MANUFACTURE. DELIVERY, SALE, USE, INSTALLATION, ASSEMBLY, DISASSEMBLY
OR RECALL OF THE GOODS, REGARDLESS OF CAUSE OR FORM OF ACTION ASSERTED BY BUYER, WHETHERIN
CONTRACT, TORT, STRICT LIABLITY, STATUTORY LIABILITY OR OTHERWISE, AND WHETHER OR NOT SUCH DAMAGES
'WERE FORESEEN, UNFORESEEN OR FORESEEABLE, EVEN IF SELLER HAS BEEN ADVISED OF THE POSSIBILITY OF

SUCH JAMAGES. NOTWITHSTANDING THE FOREGOING, IN THE EVENT THE TERMS OF THIS SECTION, OR ANY PART
THEREOF. SHALL BE HELD INVALID OR UNENFORCEABLE BY A COURT OF COMPETENT JURISDICTION, SELLER'S TOTAL
AGGREGATE LIABILITY TO BUYER UNDER THIS ORDER AND THESE TERMS AND CONDITIONS SHALL NOT EXCEED THE
FURCHASE PRICE OF THE GOODS GIVING RISE TO THE CLAIM. IF NOT PERMITTED BY APPLICABLE LAW, THIS SECTION
SHALL NOT RELIEVE SELLER FROM LIABILITY FOR DAMAGES THAT RESULT FROM ANY GROSS NEGLIGENCE ORWILLFUL
OR TORTIOUS ACTS OF SELLER.

11. TECHNOLOGICAL CHANGES OR IMPROVEMENTS - Netwithstanding any other provision hereof, Seller resaries the right,
without phar nitice, at aiy time snd from time ta time, 1o make changes in: (2] any formiila, data, tablas, dimensions, mateials
andior processes used in the manufacture of the Goods: or [b)to make changes in the design, speci d capacities of
any of the Goods; or (¢} 1o discontinue manufacturing or supplyng any of the Goods.

Get quote | ))
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Buyer by this Order or by any disch

S-Ilnr shall retain all of its property rights in any such meHow which it pvmsnd prioe ‘tothe ="mm dawufuus Order
and the property rights 1o any sew Know How develaped by Seller during the of its

shall, subject 1o any restrictions imposed by the Federal Acquisition Hngnl.alnnn I'FAR'I(‘S C Fl R_ Parts 1. 52) orimposed by
the applicable terms of any higher tiered prime contract with an ageney of vastin
Seller. Subject to the propenty dghts of the Buyer in respect of pre-guisting or develeped l(mw How, if any, Saller shall be
entitled to a perpetual, fully pa d-up or no-cost license 1o use, 1o copy, to modify and 10 exploit Buyer's Know How disclosed
1o Seller for the purpase of peror Seller's obligats der this Oeder, Buyar ag hat in the evant of a breach of this
conhdentiality provision, Seller shall be entitled to obtain ingunctive relief against Buyer, without band but upen due notice, in
addition to such ather relicf as may sppertain at law or in equity, and shall be entitled 10 all costs of suit, including ressonable
attorney’s fees, related 1o enfoscement of this Section 14,

17. UMITATION ON ACTION - Any sction or sun against Saller ansing in aoy way frem or with respect to these Terms and
Conditions, this Order or the Goads must be commenced not fater than one {1} year after the cause of action has occurred.

18. GOVERNMENT CONTRACTS - Buyer shall natity Setler if Buyer's requirement for Seller's Goods derives from a contract

with the Uinited States Government, or a lower-tiered subcontract under a United States Government contract, In that case,

Buyer shall pmdu Seller with a complete listing of all FAR dlauses or r-hn:d agency FAR clause supplements that are.
deemed “llowed down® from the pri inte this Order. Such clauses shall apply 1o

Seller in such a manner as mmﬂoalho,. f Seller as & sub prima contract, and these
el hall ba bathe of Seller to Buyer 1o the extent required by applicable Lyw. Howover, wherevar
the dauses include a i for th of disputes baty he partics in d. th the "Disputes” clause,
the dispute shall be handled in di hthe disputes of this Order and not the prime contract, Unless the

specific FAR clauseds) fumished by Buyer is mandatary by law, statue, or regulation, in cases of inconsistency betwean the
previsions of this Order and the referenced clauses, the provisions of this Ordier shall have precedence.

19. EXPORTS - All sales, shipments, and sharing of techaical daw, both domestically and internationally, by Seller, its divisions,

and are done son d with all applicable United States laws and regulations, indluding, but not lemited
1o, H\o Export Administration Regul "EART, I | Traffic in Arms Regulations {TTAR"), Iranian Transaction
and the iona! E: Ex ic Powers Act [TEEPA™) and any contrals thereunder, andfar

amendments thareol, By entoring into this Ordat andlor accopiing the Goods, Buyer confirms that it is not loczted injora
national resident of} any country under Unaed States or United Nations embargo or sanction, not identified on any United
States Depariment of Commerce Denied Persons List, Esmy Llst Unimd States Dopartme it of State Debarred Panigs List, and/
o rhe United States Deg oftho"“..-, Naumlsl-n.andnmdmw(mlmmrmvdwdm
the fi i in the o clear, chemical, bicl |
waapons orin rmssale mhnoln-gy programs as specuﬁvd inthe EAR, Uperl TOqQUESL Mal agrees to provide Seler with all

5 10 the actual routing 5 10 be exported and the intended use . Ay rousing andfor use of
the Goods contrary 10 the Immdregulaums of the United States or country in wh ch they are being used is prohibited,

20, FORCE MAJEURE - Seller shall not be liable for any failure to perarm in accordance with this Order, including, without
limitation, failwre to deiiver the Goods, caused for any reason, in whale or in pat, | bqond Selfer's reasonable control,
inctuding, but nat limited to, ian schedubes of Seller's li of ials, labar disturh
God, fire, flood, weather, lerrorism or transportation difficulties.

acts of

21, CANCELLATION - Excopt 45 ¢t farth in ms.won 21 'ﬂ‘u‘ Order mrybu cancullud or mndlﬁld ullhr by written
agreement betwean Buyer and Seller. Buyar's i or Buyer's
failure to furnish s when required, may be unl.ﬁ by Sollor » t! J breach of contract by Buyer, and Seller may cancal
any unshipped balance of Goods without prejudice to any other remedies Selier may have.

22 ENTIRE AGREEMENT - These Termy and Conditions, 1ogather with the other documonts exprestly referred to horein
Order, constitute the entire wder which Seller is supplyng the Goods for sale to Buyer. Nuothur

terms, condition. or understanding, whether oral or written, shall be binding Seller, unless

hereafter mada in writing and signed by Seller's authonized representative.

23. NO WAIVER = Mo waiver of any term, provision, m«umnl ar r,undlwn of these Terms and Conditions by Seller, whether
by conduct or otherwise, in any one or more instances, shy d a3 a further or i weaiver of any
such term, prowision, covenanl ar condition or as a waiver of any ather term, prevision, covenant or condition hereal.

24, SUCCESSORS AND ASSIGNS = The rights, duties, and . OF any portion thereaf, shall be
binding upon and inure to the benefit of Seller and Buym and their mpor.lm successors and assigns.

25, GOVERNIMNG LAW; UN, CONVENTION ON THE SALE OF GOODS; JURISDICTION - This Ordar, which has been made
and enterad imo the State of llinsis, United States of America, and all the rights and duties of the parties anaing fram
otnlwng in anywlollw subject mater of this Order or the plated by it. shall be g

with the Laws of the State of lhncés and the United States of Amencs without rugarcl
10 any conflict oflumulu umpl mﬁn extont Mpm;-ansmduﬂod Insreln by virtua of the requirsments appbeable to
Fedaral Govar P hallb ] g 16 the Fadersl comenan
laves o gewer contracts |mdhyFad«alJ»dim|boﬁubuudsnfmnhﬂappﬁlund quasl-
judicial agancios of the Fedoral Gov«nm Tha fights and obligations of Buyer and Seller shall not be governed by the
provisions of the United Nations Convention on Contracts for the International Sale of Goods. Any suit or proceading relating
15 this Oreler e the Goods may be browght ia the couns, state o federal, located in Chicago, Cook County, lllincis. BUYER
HEREBY CONSENTS TO THE FERSONAL JURISDICTION AND VENUE OF THE COURTS, STATE AND FEDERAL, LOCATED IN
CHICAGO, COOK COUNTY, ILLINGIS, TCS-06

Please see our website for updated Terms and Conditions: smalley.com/terms-and-conditions
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NO ORDINARY MANUFACTURING COMPANY

Every Smalley retaining ring and wave spring is backed by our legendary customer support.
Don't just take our word for it - see what our customers are saying.

with a lot of ve 5 i "After 45 years, they are still the best
,and S-rndlle, 5 C
and maost consistent to

2 using Jmalle\ on all of our new
designs. Thanks so much!”

Christopher - Vanessa | Marty
Medical Industry Automotive Industry 4 | Aerospace Industry

—"
i

All rights reserved 3 i '
The following are trademarks <)i’5m:a,lle',|r Steel Ring Company: Gap-Type, No-TocImg :Costs, No-Tooling-Charges, Overlap-Type.

The following are reg|stered t(ademarksomeaIFey Steel Rlng Company All SprmgsAre Not Equal, Clrcular Grain, Grest:to-Crest, Edgewound Coiled,

Angic Global Solutions 1-888-872-0690
. https://www.AngicGlobal.com Sales@AngicGlobal.com
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&) SMALLEY

THE ENGINEER'S CHOICE®

STANDARD OR CUSTOM

We'll provide you with the right part, in the right material,
for your application, with No-Tooling-Charges™

STANDARD PRODUCTS

SMALLEY WAVE SPRINGS
* CREST-TO-CREST®

¢ SINGLE-TURN

o WAVO®

o LINEAR

o NESTED SPIRAWAVE®

RETAINING RINGS

* SPIROLOX®

¢ CONSTANT SECTION
* HOOPSTER®

* WAVERING®

LAMINAR SEAL RINGS

Angic Global Solutions 1-888-872-0690
https://www.AngicGlobal.com Sales@AngicGlobal.com #[i]]
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