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L i s h e n g S p r i n g ,

wave spring
Leader in ChinaLeader in China

Focus on the design and development of Wave springs,Spiral retaining rings

The company has successfully passed 

ISO9001、IATF16949、ISO13485 and 

AS9100 quality management system 

certification. Our wave springs and 

spiral retaining rings are mainly used in 

aerospace, automobi le , petroleum, 

med ica l equ ipment , w ind energy, 

construct ion machiner y, consumer 

e l e c t r o n i c s a n d o t h e r i n d u s t r i a l 

products .
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��ISO 13485
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Wave Springs

Application examples

Wave springs are precise flat wire compression springs that fit into assemblies 

where space is at a premium. Since the overall lengths and operating heights of 

wave springs are lower than those of conventional round wire springs, they will 

often reduce the size of the spring cavity by as much as 50%. Of course, this will also 

reduce the weight and raw material cost of the assembly.

Product Advantages

Multi Turn
Wave Springs

Shim-End 
Wave Springs

Interlaced
Wave Springs

Gap Type 

Wave Spring

Overlap Type 

Wave Spring

Marcel 

Expanders

Wave springs

Round Wire

Wave Springs

Nested Wave 

Springs

Linear Wave 

Springs

Wave springs are precise 

flat wire compression springs 

that fit into assemblies where 

space is at a premium.

No mould charge Lisprings

Wave Springs

Wave Springs are especially suitable for applications requiring weight 

reduction and limited by small mounting space. Typical applications include 

aerospace, precision machinery, hydraulic seals and highors.

O V E R  3 , 0 0 0  S T A N D A R D S , 

C A R B O N  A N D  S T A I N L E S S 

STEEL,CUSTOM PRODUCTS 5 MM TO 

2,000 MM,NO TOOL FEE.

Wave Springs Type

Product Introduction

www.lispring.com 0086-577-62607078 E-mail:sales@lispring.com 6



Carbon Steel

[ Oil Temper ]

• This prehardened material is the standard material for wave springs.

• Less expensive option to Stainless Steel.

• Maximum Recommended  Operating Temp

Stainless steel

304 is the standard stainless steel for spiral retaining rings. This widely used 

material is specified because of its combination of corrosion resistance and 

physical properties. 304 obtains its spring temper condition by cold working. 

Though it is categorized as being a nonmagnetic stainless, 304 becomes slightly 

magnetic as a result of cold working. It is not hardenable by heat treatment.

[SUS304H Stainless steel]

[SUS316 Stainless steel]

Nearly identical in physical properties and heat resistance to 302, 316 provides 

additional corrosion resistance, particularly against pitting, due to its molybdenum 

chemical content. 316 is generally used in food, chemical and sea water 

applications.316 shows less magnetism than 302. However, as with 302, magnetism 

increases as the wire is cold reduced. This stainless grade is also not hardenable by 

heat treatment.

[SUS631(17-7PH/C) Stainless steel]

Similar in corrosion resistance to type 302, this alloy is used almost exclusively 

for wave springs, yet offers both high tensile and yield strengths for special ring 

applications. In fatigue and high stress applications, 17-7 out performs 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 650ºF (343°C) without a loss of spring properties. 17-

7 PH Condition CH900 exhibits magnetism similar to high carbon steel.

This nickel-chromium alloy is used most commonly in high temperature and 

corrosive environments. Two commonly specified tempers of Inconel are 

described below.Most commonly, Inconel X-750 is precipitation heat treated to a 

spring temper condition. In this state, it has temperature resistance to 700°F. The 

National Association of Corrosion Engineers (NACE) approves this hard temper to 

specif icat ion MR-01-75 (Rc50 maximum) for spiral retaining r ings and 

wave/compression springs.

Superalloy Rigid INCONELX-750*

Material  Finishes

[Passivation]

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, which have become imbedded in the surface of 

stainless steel during production. If not dissolved, these foreign particles could 

promote rusting, discoloration or even pitting.

[Vapor Degrease/Ultrasoni]

This is the standard cleaning and finish for all stainless steels. The process 

removes oil and other organic compounds from the material surface by use of a 

chlorinated solvent. The solvent effectively removes oil and grease from the 

exposed surfaces of the ring or spring. Ultrasonics are used in forcing the solvent 

to act between the turns of the ring.

Vibratory Deburr/Hand Deburr

Though all circumferential surfaces and edges of Spirolox Rings are smooth, 

sharp corners are always present on the gap ends due to the cut-off operation. To 

break the sharp corners, achieving a blended/smooth surface finish, rings may 

either be vibratory or hand deburred to meet your specifications.

No mould charge Lisprings

Material technology Materials technology
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JBT Series JBT Series 
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Adjust the inner diameter according to the manufacturing process

Reference dimension.

Theoretical dimension; measured in N/mm.

1

2

Adjust the inner diameter according to the manufacturing process

Reference dimension.

Theoretical dimension; measured in N/mm.

1

2

Stock Items in carbon steel and 17-7 PH stainless steel.
Stock Items in carbon steel and 17-7 PH stainless steel.



Stock Items in carbon steel and 17-7 PH stainless steel.

·Add suffix “-S17” for 17-7 stainless steel.

·Wave springs fit snug in housing.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

Stock Items in carbon steel and 17-7 PH stainless steel.

·Add suffix “-S17” for 17-7 stainless steel.

·Wave springs fit snug in housing.

·Reference dimension.

·Theoretical dimension; measured in N/mm.
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LB Series-Metric Bearing Preload Wave Springs LB Series-Metric Bearing Preload Wave Springs
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Stock Items in carbon steel and 17-7 PH stainless steel.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.
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LR Series-Overlap Type Single Turn Wave Springs LR Series-Gap Type Single Turn Wave Springs

RADIAL

WALL

CLEARS 

SHAFT

DIAMETER

OPERATES

IN BORE

DIAMETER

THICKNESS

LOAD AT WORK 
HEIGHT

FREE HEIGHT

Stock Items in carbon steel and 17-7 PH stainless steel.

Item 

No.

Bearing O.D.

(mm)

Clears Shaft
Diameter
（mm）

Load

(N)

Work
Height
（mm）

Free
Height
（mm）

Number

of Waves

Thickness

（mm）

Radial
Wall

（mm）

Spring
Rate

（N/mm）

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

Stock Items in carbon steel and 17-7 PH stainless steel.
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·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

LR-N  Series-Gap Type Single Turn Wave Springs

No mould charge Lisprings

round-section wire  Series
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No mould charge Lisprings
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Shim Ends

Stock Items in carbon steel and 17-7 PH stainless steel.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

Number of 

Turns

LM/LMS  Series LM/LMS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

LM/LMS  Series LM/LMS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

Stock Items in carbon steel and 17-7 PH stainless steel.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

LM/LMS  Series LM/LMS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

LM/LMS  Series LM/LMS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

L/LS  Series L/LS  Series
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L/LS  Series L/LS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.
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Stock Items in carbon steel and 17-7 PH stainless steel.

Item 

No.

Operates in Bore 
Diameter

(mm)

Clears Shaft
Diameter
（mm）

Load

(N)

Work
Height
（mm）

Free
Height
（mm）

Number
of Waves

Thickness

（mm）

Radial
Wall

（mm）

Spring
Rate

（N/mm）

Number of 

TurnsStock Items in carbon steel and 17-7 PH stainless steel.

Item 

No.

Operates in Bore 
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(mm)

Clears Shaft
Diameter
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Load

(N)

Work
Height
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Radial
Wall

（mm）

Spring
Rate

（N/mm）

Number of 

Turns

L/LS  Series L/LS  Series

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.
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·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

·Use “LM” prefix for plain ends. Use “LMS” prefix for squared-shim ends.

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

L/LS  Series L/LS  Series

Stock Items in carbon steel and 17-7 PH stainless steel.

Item 

No.

Operates in Bore 
Diameter

(mm)

Clears Shaft
Diameter
（mm）

Load

(N)

Work
Height
（mm）

Free
Height
（mm）

Number
of Waves

Thickness

（mm）

Radial
Wall

（mm）

Spring
Rate

（N/mm）

Number of 

Turns

Stock Items in carbon steel and 17-7 PH stainless steel.

Item 

No.

Operates in Bore 
Diameter

(mm)

Clears Shaft
Diameter
（mm）

Load

(N)

Work
Height
（mm）

Free
Height
（mm）

Number
of Waves

Thickness

（mm）

Radial
Wall

（mm）

Spring
Rate

（N/mm）

Number of 

Turns
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·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

No mould charge Lisprings

·Add suffix “-S17” for 17-7 stainless steel.

·Reference dimension.

·Theoretical dimension; measured in N/mm.

LLS  Series-Linear  Springs  

WIDTH

LENGTH

MULTI-WAVE(SEE TABLE)

THICKNESS
WORK

HEIGHT
FREE

HEIGHT

LLS  Series-Linear  Springs  

WIDTH

LENGTH

MULTI-WAVE(SEE TABLE)

THICKNESS
WORK

HEIGHT
FREE

HEIGHT

Product Dimensions All dimensions in millimeters unless otherwise specified.

Part 

Number.
Number  of

Waves
Thickness
（mm）

Width

(mm)
Length
（mm）

Free
Height
（mm）

Load

(N)

Work 
 Heighe
（mm）

Spring
Rate

（N/mm）

Product Dimensions All dimensions in millimeters unless otherwise specified.

Part 

Number.
Number  of

Waves
Thickness
（mm）

Width

(mm)
Length
（mm）

Free
Height
（mm）

Load

(N)

Work 
 Heighe
（mm）

Spring
Rate

（N/mm）
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Radial Guide/Pilot

(               )Bore

Dimension unit:

Type

Name

Company

Title Date

E-mail

Address

Phone

Wave Spring- Application requirements

Fax

Single turn gap wave spring Single turn overlap wave spring Multi Turn wave spring Multi turn wave springs with plain ends Nested wave spring

(      ) inch

Shaft Pilot Bore Pilot

Apply to Cavity diameter

Inside Diameter can pass through Shaft Diameter

(               )Shaft

Temperature

Please consider the actual use environment:

Corrosive Media

*Carbon Steel

Spring Rate and Deformation (Choose one)
Static loading application

Dynamic loading application

Min/Max Spring Rate Work Height

Work Height

(     )N@MM

Other

MaxMin

Static application 1 million cycles

Sample

Volume production

Min/Max Load

(      ) mm

Min/Max Spring Rate Work Height (     )N@MM

(     )N@MM

Applications: (Description) Material:

*17-7PH/CH900 Stainless Steel
304 Stainless Steel
316 Stainless Steel
Inconel X-750

Fatigue Strength:

Under 100 thousand cycles

100 thousand cycles

More than 1 million cycles

Designated Estimated Cyclic LifeFree Height

Free Height

Approximate

Waves Material Thinkness

Radial Wall

Free Height Approximate

Quantity:

Remarks

No mould charge Lispringswww.lispring.com35 0086-577-62607078 E-mail:sales@lispring.com 36
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