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Characteristics of High-Performance Disc Springs and
Application Examples

Kaoru Tamachi

Synopsis

In spite of simple and compact shape, disc springs have superior characteristics such as high load capability and large design
fexibilities, which can not be provided by the other type of springs.

This report explains the features of the disc springs, representative applications and technical trends.
From view of the advantage, it is expect that the high performance disc springs would contribute to improvements of mechanical
systems and equipment into the future.
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Fig. 2. Cross-section of disc spring.
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Table 1. Chemical composition of disc spring materials (mass%).
Steel C Si Mn Cr Ni Al v
0. 45~ 0.15~ 0. 65~ 0.45~ 0.15~
SUPT0 0.55 0.35 0.95 0.55 } } 025
0.75~ 0.35 0. 65~ 0.45~ 1.50~ 0.10~
—— 0.85 max 1.00 0.55 2.00 - 0.30
0.09 1.00 1.00 16.0~ 6. 50~ 0.75~
CLELE max max max 18.0 1.75 1.50 -
Nb (+Ta)
Inconel718 0.08 0.35 0.35 17.0 50.0 0. 20~ 4 75~ Mo2.80~3. 30
max max max ~21.0 ~55.0 0.80 5 50 Col. 00max
waspalo 0.09 1.00 1.00 16.0~ 6. 50~ 0.75~ ~
e max max max 18.0 1.75 1.50
Mo 2.0
DSN9x 0.02 S 6.0 23.0 10.0 = S N 0.5
* Examples of prototype
Table 2. Typical mechanical properties of disc spring materials.
Steel 0. 29%PS (MPa) UST (MPa) Hardness
SUP10 1431 1675 HRc47
SUBN21 1660 1790 HRc50
SUS631 (RH) 1372 1519 HRc48
Inconel 718 1245 1401 HRc42
Table 3. Example of standard products.
Outer Inner Load kN Stress MPa
Code diameter | diameter | Thickness |Deflection| Height S S
standards D mm 'd mm “h mm ‘H mm L :mm H/h =0.5H | =0. 75H ol ol oIl
TS-25 23.0 12.2 1.25 0. 60 1.85 0.48 1.64 2.34 | -2435 1404 1356
TS-34 25.0 12, 7 1.50 0.55 2.05 0.37 20 2.94 | -2137 1419 1090
TS-45 28.0 14.2 1.50 0.65 2.15 0.43 1.98 2.85 | -2079 1273 | 1106
TS-50 31.5 16. 3 1.25 0.90 2,15 0.72 1.42 1.92 | -2144 917 | 1187
TS-60 34.0 16.3 2.00 0.85 2.85 0.43 4.02 5.81 | -2445 1520 | 1233
TS-70 40.0 20.4 1.00 1.40 2.40 1.40 1.01 1.14 | -2097 262 | 1187
TS-87 50.0 25.4 1.25 1.75 3.00 1.40 1.57 1.77 | -2096 263 1182
TS-100 60.0 30.5 2.50 1.80 4.30 0.72 6.17 8.38 | -2358 1012 1285
TS-103 63.0 31.0 1.80 2.40 4.20 1.33 3.82 4.39 | -2544 388 1393
TS-110 70.0 35.5 3.00 2.10 5.10 0.70 9.05 12.4 | -2406 1060 | 1306
TS-122 80.0 41.0 3.00 2.30 5.30 0.77 7.87 10.6 | -2074 834 | 1142
TS-130 100.0 51.0 2.170 3.60 6.30 1.33 71.83 9.00 | -2281 340 1287
TS-145 125.0 64.0 3.50 4.70 8.20 1.34 14.4 16.5 | -2479 360 1404
TS-156 150.0 7.0 6. 00 4.80 10. 80 0.80 36.4 48.4 | -2484 970 | 1277
TS-160 160.0 82.0 6. 00 4.50 10.50 0.75 30.6 41.2 | -2015 829 | 1108
TS-162 180.0 92.0 6.00 5.10 11.10 0.85 28.7 37.7| -1815 672 1035
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Fig. 3. Spring characteristic curves with respect to H/h

and &/H.
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Fig. 4. Schematic representation of characteristic lines possible with springs of

same size in different combination.
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Fig. 5. Example of disc spring set used for spindle of high-speed rotation machining center.
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Fig. 6. Example of disc spring built into anti-earthquake device of skyscraper.
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Fig. 7. Examples of heat-resistant disc spring for turbochargers.
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Fig. 8. Examples of a disc springs which is used in valve rotator.

Table 4. Typical example of plate springs used for machinery and equipment.

Application Hydraulic Vibration . . .
Machine Tools . control of Automotive parts Other machinery and equipment
equipment .
building
LA Pre—load | Pre—load/ Turbo Molding | Electric ST
for Brake Valve . disc spring
. to the Return charger die for control
Characteristic machining bearin arts damper arts Rotator lastic valve for
center g P P P Watergate
High load
ot © © @) © @) O @) @)
Nonlinear
characteristic O © @ O
Good dimensional
accuracy O O
Adjustment of the
characteristic by O
combination
High durability @) @) O @) @)
High heat
resistance @ O @
High corrosion
resistance O @






