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Technical Information

Wave Washers

Wave washers are ring-shaped, thin metal washers made with wave-like forms designed to achieve spring 

characteristics against compression; this enables gaining load capacity in limited spaces.

Our Wave Washers comply with JASO F302 Automotive Standard - Wave Washers (Wave Washers for 

Adjustments).

Calculations for Wave Washers
In wave washer calculations, a significant difference between calculated values and measured values 

usually exists. The number of waves or the inside-to-outside diameter ratio considerably affects the 

calculation, as well as the nonlinear change of spring rate of wave washers that occurs when close to their 

solid height, which makes it difficult to determine values at given points. If a wave washer is assumed to 

be a continuous beam and its number of waves is 3 or more, the following equation is given to describe the 

relation between deflection (δ) and load (W), and the stress(σ):
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Ｋ：Spring Rate（N/㎜）

Ｗ：Load（N）

δ：Deflection（㎜）

Ｅ：Young’s Modulus（N/㎜2）

ｂ：Width（㎜）＝

ｔ：Thickness（㎜）

Ｎ ： Number of Waves

dm ： Mean diameter（㎜）＝

σ ： Bend stress（N/㎜2）

Ｄ ： External diameter（㎜）

ｄ ： Internal diameter（㎜）
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Nevertheless, it is recommended to prepare and test a prototype to verify the calculated values.

- Free Height (H) in this Guide is calculated with the above formula with the stress at its solid height set 

as 4,000 N/mm2.

- For actual applications, it is recommended to stay within the stress that ensures the free height. The 

suggested value of stress is 1800 N/mm2.

- Attention shall be paid in use cases with greater stress, because the free height may be reduced as the 

spring settles.

Reference: Society of Automotive Engineers of Japan, JASO F302 Automotive Standard - Wave Washers
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　2）Static Loading and Stress

β，γ：Calculation coefficient on diameter ratio Da/Di

The following values serve as the allowable range of calculational stress “σI” at the point I.

 1,900 to 2,500 N/mm2 when f＝0.75h
 2,500 to 3,200 N/mm2 when f＝h 

　3）Dynamic Loading and Stress

Find the stress range that occurs in 
“Position II or III” in the diagram to 
the right and calculate the value of 
stress using the formula above. 
Since the number of st ress cycles 
before fracture depends on maximum 
stress or stress amplitude, carefully 
determine the permissible stress.
A fatigue test result example is shown 
in the diagrams below.

Reference: Japan Society for Spring Research (SSR), Spring, Tokyo: Maruzen Co., Ltd. 1995-2004.
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