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TOLERANCES AND TESTING

Due to the characteristics of the material it is impossible 
to make identical springs. Material hardness, dimensions 
and physical properties can vary, which influences the 
consistency of the spring. It is therefore important to set 
tight tolerances when necessary.

Typical tolerances for spring loads are ± 5, ±7 or 10%. For 
the initial force (Fo) on extension springs, the tolerance is 
±15%. The tolerances are normally controlled by spot 
checks.

Where a very tight tolerance is required, a tolerance of 
±1–2% can be maintained by conducting a 100% load 
check.

The tolerances apply to springs with a ratio of:

Dm = 4–15
Dt

For the end coil of the compression springs, the values of 
the table should be doubled.

Where two load values are stated, tolerances for free 
length should not be indicated. The tolerances apply for 
both compression and extension springs. Normally, the 
complete tolerance range is not required e.g. most stand-
ard springs are produced within tolerance. 

Dm = Dy - Dt = Di + Dt

Tolerances for angle deviation SS 2386

The deviation (A) of the generating line from the vertical 
line must not be greater than 0.05 Lo (2.9°). Parallel mis-
alignment (A1) must not be greater than 0.03 Dy (1.7°).

Base
measurements , mm Length  Radii Angles

Tolerances for spring diameter SS 2384

Tolerances for other wire and strip steel formations

Tolerances for free length (Lo) SS 2384

Tolerances for spring force (F) SS 2384

Ratio
Dm / Dt Tolerance

Ratio  No of active coils
Dm / Dt 2–3.5 (3.5)–5.5 (5.5)–8.5 (8.5)–12.5 (12.5)+

Base measurement, Dm Tolerance

DURABILITY AND LIFESPAN

Permitted shear stress () at static load

The material in wire springs is normally exposed to shear 
stress. When designing springs, the shear strength and 
modulus of shear of the wire is therefore of great impor-
tance. For a spring with established dimensions, the fol-
lowing applies:

–  the higher the permitted shear stress, (), the higher 
spring force

–  the higher modulus of shear (G), the higher spring force 
for a given deflection.

The diagram above shows the highest permitted shear 
stress for a static loaded spring or one where the number 
of load oscillations during the expected life of the spring 
does not exceed 10 000. 

The strength of an extension spring is determined largely 
by its loop design. With a normal loop, bent from the 
body of the spring, a strength loss of about 10–15% 
should be expected as the loop is weaker than the rest of 
the spring.

The life of a spring is significantly reduced by factors such 
as corrosion, increased working temperature, damage to 
the surface of the material, e t c . Shot peening usually 
extends spring life considerably (See section on shot 
peening). Spring life is also dependent on the stress 
reversals in application, i. e. long deflection – shorter life 
and short deflection – longer life.

In order to estimate the life (Nc) of a spring exposed to a 
dynamic stress, the following reference values for maxi-
mum permitted shear stress may be used:

50 000 oscillations Table value x 0.9

100 000 oscillations Table value x 0.85

1 000 000 oscillations Table value x 0.7

10 000 000 oscillations Table value x 0.6
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m
2

Wire diameter Dt

Series
1. SS 1774-06

2. SS 1774-05

5. SS 1774-04

4. SS 2331-06

6. SS 2343-04

3. OTEVA 70

7. SS 2230

8. SS 2090

Lowest tolerance for Lo = ±0.3 mm


