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INTERNATIONAL STANDARD�

Disc springs —

Part 2: 
Technical specifications

1	 Scope

This document specifies two different grades of disc springs.

Grade A defines basic requirements of disc springs for static applications with low and moderate 
performance. Springs manufactured according to Grade A are not used for dynamic applications.

Grade B defines requirements on disc springs especially used for dynamic applications and high 
performance static applications. Disc springs according to Grade B ensure a better quality by higher 
demands on manufacturing processes and tolerance requirements. Grade B includes graphs showing 
the guaranteed fatigue life such as a function of stress.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 683-1, Heat-treatable steels, alloy steels and free-cutting steels — Part 1: Non-alloy steels for quenching 
and tempering

ISO 683-2, Heat-treatable steels, alloy steels and free-cutting steels — Part 2: Alloy steels for quenching and 
tempering

ISO 6507 (all parts), Metallic materials — Vickers hardness test

ISO 6508 (all parts), Metallic materials — Rockwell hardness test

ISO 16249, Springs — Symbols

ISO 26909, Springs — Vocabulary

EN 1654, Copper and copper alloys — Strip for springs and connectors

EN 10083-1, Quenched and tempered steels — Technical delivery conditions for special steels

EN 10083-2, Quenched and tempered steels — Technical delivery conditions for unalloyed quality steels

EN 10083-3, Quenched and tempered steels — Technical delivery conditions for boron steels

EN 10089, Hot-rolled steels for quenched and tempered springs — Technical delivery conditions

EN 10132-4, Cold-rolled narrow steel strip for heat treatment — Technical delivery conditions — Part 4: 
Spring steels and other applications

EN 10151, Stainless steel strip for springs — Technical delivery conditions

JIS G 3311, Cold-rolled special steel strip

JIS G 4801, Spring steels
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Symbol Unit Parameter
br mm width of scar (see Figure 2)
D mm external diameter of spring

D0 mm diameter of centre of rotation
d mm internal diameter of spring

NOTE    1 N/mm2 = 1 MPa.
a	 r is not chamfered unless otherwise agreed between customer and supplier.
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Symbol Unit Parameter

E N/mm2 modulus of elasticity of material (carbon steel and carbon alloy steel: 
206 000 N/mm2)

F N spring load
Fc N design spring load when spring is in the flattened position
FG N spring load at the time of combining springs
Ft N spring test load at Ht

Ht mm height of spring when measuring spring test load, Ht = H0 – 0,75h0

H0 mm free height of spring
hs mm clean cut (see Figure 2)
h0 mm initial cone height of spring without flat bearings, h0 = H0 – t
h0,f mm initial cone height of spring with flat bearings, h0,f = H0 – tf

i — number of springs combined in series
L0 mm free height at the time of combining springs
N — number of cycles for fatigue life
n — number of springs piled in parallel

OM — point at upper surface of the spring perpendicular to the centre line at point P
P — theoretical centre of rotation of disc cross section
R N/mm spring rate

r a mm radius at edge
s mm deflection of spring

sG mm deflection of stack
s1 mm deflection of spring preloaded
t mm thickness of spring
tf mm reduced thickness of single disc spring with flat bearings
V mm length of lever arms
Vf mm length of lever arms with flat bearings
ΔF N spring load loss
Δh0 mm initial cone height loss of spring
ν — Poisson’s ratio of material
σH N/mm2 alternative stress, σH = σmax – σmin

σOM N/mm2 stress at position OM
σmax N/mm2 maximum fatigue stress
σmin N/mm2 minimum fatigue stress
σI N/mm2 stress at position I
σII N/mm2 stress at position II
σIII N/mm2 stress at position III
σIV N/mm2 stress at position IV

NOTE    1 N/mm2 = 1 MPa.
a	 r is not chamfered unless otherwise agreed between customer and supplier.

5	 Dimensions and designation

5.1	 General

Figure 1 illustrates a single disc spring, including the relevant positions of loading.

Table 1 (continued)
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a) Without flat bearings — Group 1 and Group 2

b) With flat bearings — Group 3

Key
D external diameter of spring
D0 diameter of centre of rotation
d internal diameter of spring
F spring load
H0 free height of spring
OM point at upper surface of the spring perpendicular to the centre line at point P
P theoretical centre of rotation of disc cross section
ra radius at edge
t thickness of spring
tf reduced thickness of single disc spring with flat bearings
V length of lever arms
Vf length of lever arms with flat bearings
I position I
II position II
III position III
IV position IV
a r is not chamfered unless otherwise agreed between customer and supplier.

Figure 1 — Single disc spring (sectional view), including the relevant positions of loading
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5.2	 Disc spring groups

Table 2 shows the disc spring groups.

Table 2 — Disc spring groups

Group t With flat bearings and reduced thickness
mm

1 0,2 ≤ t < 1,25 No
2 1,25 ≤ t ≤ 6,0 No
3 6,0 < t ≤ 14,0 Yes

5.3	 Dimensional series

Table 3 shows the dimensional series.

Table 3 — Dimensional series

Dimensional series h0/t tf/t D/t
A ≈ 0,40 ≈ 0,94 ≈ 18
B ≈ 0,75 ≈ 0,94 ≈ 28
C ≈ 1,30 ≈ 0,96 ≈ 40

NOTE	 Refer to Annex A for typical disc spring dimensions.

6	 Grade A — Basic performance requirements for static applications

6.1	 Material

Unless otherwise agreed between customer and supplier, disc springs should be made from material 
conforming to Table 4.

6.2	 Manufacturing process

Unless otherwise agreed between customer and supplier, disc springs should be made by the 
manufacturing process shown in Table 4.
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