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Products portfolio

Disc Springs Application examples

Disc springs are shallow conical rings that are subjected toaxial
loads. Depending upon the application, disc springs canbe
subjected to static or dynamic loads and are defined by:

- outer diameter De,

- inner diameter Di,

- material thickness t and
- overall height Lo

Disc springs are distinguished from other spring types by the
following characteristics:

- high load capacity with a small spring deflection

- better space utilization when compared to other spring types

- different combinations of springs can be designed to achieve
the desired load characteristics
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In a parallel spring stack, the load is proportional

(a) to the number of individual springs.

(b) In a series spring stack, the deflection of the stack is the sum
of the deflection of the individual springs.

(c) It is possible to combine these methods of stacking.
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Disc Springs -High versatility

Because of their versatility, disc springs are used extensively in

a variety of applications, from safety valve systems 3ooom
under the sea to satellites up to 36,000km in space. Disc springs
must function in temperatures from -269'C up to 500'C. Mubea
stocks the necessary materials to meet the required load and
fatiguelife requirements even under these severe conditionsin
addition, disc springs can be coated with highly du-rable surface
protections to withstand and guarantee along life in a corrosive
atmosphere.

Due to the versatility of disc springs, they are used ina variety
of applications including the machine-tool industry,

the oil industry, the automobile industry, as welas the
aerospace industry.
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The relationship between disc spring height and material
thickness (ho/t) determines the characteristic load curve of the

spring
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Disc Springs, Data Sheet
2

MUbe% pant/dmwing g0 Speicial

St ¥ $0.08 < b

Flat 6000 2200 SO RKS 2680 1929 1415 161 6000 1.200 SORES
specifics tion
matenal: lacane! Youngs-modulus: 200000 MPa
surface fnith emper aluie 20 °C
comoson pral
remarks
Load wierance +10/-5% at 75% of b of one spring
wherance inner diam. S1.000 mn o 51.300 mm
icmnce cokr dam 99 650 mm o 100,000 mm
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Disc Springs -Mubea,your competent partner

Classification according to DIN EN16983

Disc spring design, sizing, and manufacture have been standar
dized according to DIN EN 16984 (Disc springs, Calcula-tion)
and DIN EN16983 (Disc springs, Calculation, Dimensions, Quali
-ty requirements). Disc springs in accordance with DIN EN16983
are classified into 3 groups:

- Group 1: Disc thickness, t, less than 1.25mm

- Group 2: Disc thickness, t, from 1.25 mm to 6mm

- Group 3: Disc thickness, t, over 6 mm up to 14mm

Group 1 and 2 springs are manufactured without contact sur
-faces, Group 3 springs are manufactured with contact surfac-es.

Mubea Engineering

As a first step, we can provide our design calculation program
for disc springs. This programis based on the equations define
-d by DIN EN 16983 and can be downloaded from our website
at (www.shrode.cn), Additionally,we maintain a team of highly
qualified engineers that is dedicated finding the optimal soluti
-on for every spring applica-tion, including the selection of the
proper material and surface protection. Prototypes typically re-
quired during product development are manufactured in our-
sample shop, which is equipped with all necessary teting
equipment.

l Disc Springs, Data Sheet
Mube Eroup 2

o dming do. Speicial

S ¥ b im e
20018 Mt wnd Einder. | clboriodom Gebbl, Posfack 130, 47564 Daadcs

B lhen Shuie_min 8411 -SNT7

A < harme wratic of wpring
/ n il r% ot
bl it —$
: iz Y = Fg
" o
o, MHCa
o e v £
oucr diam D= 1000 mm w
Inner diam. D= 51000 mm 1
hsckaacis - 6000 mam et "r’
red thichinecks = LT U ) n N
spring haght L= E200 mm el
. - as - 1% o 0|
1 sprog 1 el wn_mm
datn he= 2200 mm Wire contered wprings
e/ 0367 he 2200 mwm wure diameter men
4

—
masarial; Inconel 718K o -mead wbu s 2o M P
surface fmish tompeaure 20 °C

Load wierance #10/-5% 2 T9% of b0 of anc spring
wlerance imner diam. S1.000 " o 51
tolc e ok diam 99650 mm W 100 008
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Disc Springs -Highly stressed

Materials for Disc Springs

For standard applications, the spring material 51CV4 (No.1.815
9) is used. Furthermore, special materials can be used for appli-
cations at very high and low temperatures or in a corrosive at
mosphere. Depending upon the specific require-ments, Mubea
uses thermally stable materials (No. 1.4122, 1.2567, 1.4923),
corrosion resistant materials (No. 1.4310, 1.4568,1.4401), nickel
based materials (2.4668, 2.4669, 2.4969) and beryllium copper
-alloys (2.1247, 2.4132).

Increased Fatigue Life
Nearly all Mubea disc springs are shot-peened in-house.

Shot-peening creates residual compressive stresses that result
in a considerably higher fatigue life than required by DIN
EN16983

Corrosion protection for Disc Springs

The standard corrosion protection for disc springs is zincphos-
phating and oiling. If a higher level of corrosion protection is
required due to the operating environment of the disc spring,
the following alternatives are available:

- Zinc-phosphating and waxing

- Galvanizing

- Mechanical zinc plating and chromating

- Delta Tone/Delta Seal Coating

- Dacromet/Geomet Coating

- Chemical (Electroless) nickel plating
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Rz RS R IR
HHRS DIN# IS | 7 B8 A T &9 5 148 B (kN/mm?)
20°C [ 100°C[200°C |300°C | 400°C |500°C |600°C | 700°C
51CrVa 1.8159 206 | 202 | 196
51CrMoa 1.7701 206 | 202 | 196
X 12CrNivz 1.4310 190 [ 185 | 178
X 72CrNiAli7z 1.4568 200 | 195 | 190
X s CrNiMo1s1o 1.4401 190 [ 185 | 178
X 3 CrMor 1.4122 209 | 206 | 199 | 192
X 30 WCrVsa 1.2567 206 1202 | 196 | 189 | 178
X 22CrMoViz 1.4923 209 | 205 | 200 | 193
Cu Bez 2.1247 135 [ 131 126
Ni Be: 2.4132 200 | 195 | 189 | 182 | 176
Inconel 718 24668 |200 |196 [ 190 | 186 | 179 | 172
{Ni Cr 19 Nb Mo)
Inconel X 750 2.4669 214 | 207 | 198 | 190 | 179 170
{Ni Cr 15Fe7TiAl)
Nimonic 90 2.4969 206 | 201 195 | 189 | 181 175 | 167 160
(Ni Cr 20Co 18 Ti)
RERESHRE
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| T o D
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Disc Spring Applications Cases

@Pre-assembled spring stacks

Plant construction, power station construction,and machine co
n-struction.Spring stacks are used for boiler suspension systems.
The spring assemblies compensate for localized deflections in
the bearing surface and thus guarantee an even lowering of the
boiler with load fluctuations due to thermal expansion.

@O0verload clutches

Plant construction, machine construction,and motor vehicle con-
struction.In overload clutches, disc springs provide the load requ-
ired to maintain sufficient friction to transmit the torque. The load
level can be regulated with adjuster nuts. If overload occurs, the
transmission of torque is interrupted.

®Backlash compensation

Plant and machine construction

Disc springs are often used to compensate for geometric toleranc-
es in component assemblies.

@Valves

Plant and machine construction, chemical industry

In quick-action stop valves, the disc spring stack is hydraulically
pre-loaded when in the open position. If a failure occurs, the hydr-
aulic pressure drops and the disc spring stack is released, clos-

ing the valve and thus interrupting the flow. Often ball-cente-

red disc spring stacks are used for this purpose.

®Piston return springs

Machine construction and motor vehicle construction

The disc spring ensures that the hydraulically actuated piston retu-
rns to its original position after the load on the coupling is released.

®Tool clamping components

Machine construction, tool-making

In tool clamping components, the function of the disc spring stack
is to hold the tool securely in the tapered holder.

@Energy storage for safety systems

Circuit breakers, machine construction

In hydraulic spring mechanisms, energy storage is often achieved
by means of a disc spring stack.

@®Cableway grip

Plant construction

On cableways, a disc spring stack generates a friction lock
between the cable grip and wire cable. Depending on the type of
grip, the load can be static or dynamic.

@Spring-actuated brakes

Plant construction, machine construction, and motor vehicle cons-
truction The braking load is generated by the disc springs when
the hydraulic pressure is reduced to a predetermined level.
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Design and Theory

Spring stack design guidelines

The following guidelines should be considered in the desi-
gn of disc spring stacks:

| Individual springs stacked in series are used if the deflecti-
on of the individual spring is not sufficient.

| Single springs stacked in parallel are used if high loads ha-
ve to be obtained in a limited mounting space.

| A large spring diameter enables a low overall height to be-
achieved.

| Normally no more than 2 ... 4 springs should be stacked

in parallel since the discreOpancies between the calculated
and measured characteristic load curves increase with an
increasing number of discs due to friction (the influence of
friction is not taken into consideration in the calculation
program),

Spring stack guides

Both series and parallel spring stacks should be guided. Th-
is is done with a guide elementsuch as

| a guide rod (internal guidance, Fig. 3.19 a)

| a guide sleeve (external guidance, Fig. 3.19 b) or by

| self-centering devices (balls, Fig. 3.1
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Di or De Total clearance T
(mm) (mm)
- upto 160 02
overi6 upto 200 03
over20 upto 260 04
over26 upto 315 05
over315 upto 500 06
overso upto 800 038
over8o upto 1400 10
over140 upto 2500 16
overaso - 20
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Design and Theory

Spring stack design guidelines

Both internal and external guides should be polished over their
entire length and hardened to atleast55 HRC.

In the case of purely static or rarely alternating loads,an un-ha
rdened guide elementcan be used.In spring stacks,the load can
be applied via either the inner or the outer diameter.If the load
is applied via the inner diameter the contactpressures will be
higher.

Both internal and external guides require some clearance,T,be-
tween the spring stack and guide element(Fig.3.20).This allows
adequate room for the displacementof the lubricant while ensu-
ring proper guidance.Table 3.2 shows the total clearance,T,for-
both types of gui des,depending on the disc inner diameter Di
(in the case of internal guides) or the disc spring outer diamet-

er De(in the case of external guides).

Di or De Total clearance T
(mm) (mm)
- upto 160 022
overi6 upto 200 03
over20 upto 260 04
over26 upto 315 05
over3is upto 500 06
overso upto 800 08
over8o upto 1400 10
over140 upto 2500 16
over2s0 - 20
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PRIERRTZ 345

MEs1Cv4, #EHS1.8159

R RETHES(mm)IETFN) -
THe ;l_; (mm) $=0.25ho $=0.75ho 574
De Di S [ lo ho hort S F S F kg
17 0001 8,00 3.20 030 i 0,55 0,25 0,833 0,062 456 0,187 104,3 0,099
17 0002 8,00 3,20 0,40 I 0,60 020 | 0500 0,050 69,2 0,150 1855 0,133
17 0003 8,00 3.20 0,50 ] 0,70 0,20 | 0,400 0,050 1284 0,150 357.4 0,166
17 0004 C 8,00 4,20 0,20 0,45 0,25 1,250 0,062 2.2 0,187 39,2 0,057
17 0005 8,00 4,20 030 s 055 0,25 | 0,833 0,062 51,6 0,187 179 0,086
170006 | A 8,00 4,20 0,40 0,60 0,20 0,500 0,050 78,2 0,150 2095 ong
17 0007 10,00 3,20 0,30 i| 0,65 0,35 I 1,166 0,087 51,1 0,262 983 0,166
17 0008 10,00 320 0,40 070 030 0,750 0,075 751 0,225 179,1 02
17 0009 10,00 3,20 0,50 ] 0,85 0,35 | 0,700 0,087 165,3 0,262 404,0 0,277
17 0010 10,00 4,20 0,40 070 030 0,750 0,075 793 0,225 189,1 0,203
17 001 10,00 4,20 0,50 J 075 0,25 | 0,500 0,062 109,8 0,187 294,0 0,254
17 0012 10,00 4,20 0,60 0,85 0,25 0,416 0,062 1815 0,187 5023 0,304
17 0013 C 10,00 5,20 0,25 ] 0,55 030 | 1,200 0,075 30,4 0,225 575 o2
170014 10,00 5,20 0,40 . 0,70 0,30 0,750 0,075 878 0,225 2093 0,80
17 0015 A 10,00 5,20 0,50 \ 075 0,25 | 0,500 0,062 5 0187 3253 0,225
17 0016 12,00 4,20 0,40 0,80 0,40 1,000 0,00 851 0,300 1783 o3n
17 0017 12,00 4,20 0,50 ] 0,90 0,40 | 0,800 0,100 142,6 0,300 N4 0,389
170018 12,00 4,20 0,60 1,00 040 | 0666 0,00 2241 0,300 556,8 0,467
17 0019 12,00 5,20 0,50 ] 0,90 0,40 | 0,800 0,100 150,4 0,300 349,6 0,360
17 0020 12,00 5,20 0,60 0,95 035 0,583 0,087 195.9 0,262 506, 0,432
17 0021 12,00 6,20 0,50 5 0,85 0,35 | 0,700 0,087 1335 0,262 326,4 0,325
17 0022 12,00 6,20 0,60 095 035 | 0583 0,087 2136 0,262 5517 0,390
170023 & 12,50 6,20 0,35 | 0,80 0,45 | 1,285 onz 835 0337 15,2 0,254
170024 12,50 6,20 0,50 0,85 0,35 0,700 0,087 120,0 0,262 293.4 0,363
17 0025 A 12,50 6,20 0,70 | 1,00 0,30 | 0,428 0,075 2394 0,225 659,5 0,508
170026 14,00 720 035 I 0,80 045 | 128 onz 68,0 0337 123,2 o3n
17 0027 14,00 720 0,50 ]I 0,90 0,40 | 0,800 0,100 120,1 0,300 279,2 0,444
170028 14,00 720 080 1,10 0,30 0375 0,075 2838 0,225 796,8 om
170029 15,00 5,20 0,40 ] 0,95 0,55 | 1375 0,137 101,2 0,412 175.5 0,488
17 0030 15,00 5,20 0,50 1,00 0,50 1,000 0,125 1328 0375 278,2 0,610
17003 15,00 5,20 0,60 || 1,05 0,45 | 0,750 onz 170,8 0337 4072 0732
170032 15,00 5,20 0,70 1,25 0,55 0,785 0,137 340,2 0,412 796,5 0,854
- I
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PR e MEs1Crv4, #EHE1.8159 F4E

R+ PR TIES(mm)FNFLFF(N) 5
B4 §DI]I-;- (mm) S=0.25ho $=0.75h0 54
De Di t t lo ho ho/t S F S : kg
170033 15,00 6,20 0,50 1,00 0,50 1,000 0,125 1387 0375 289.4 0575
170034 15,00 620 | o060 1,05 045 0,750 on2 177.6 0337 4235 0,690
17 0035 15,00 [ 6,20 0,70 1,10 0,40 osn 0,100 222,4 0,300 ‘ 5775 0,805
170036 15,00 8,20 0,70 110 0,40 osn 0,100 256,3 0,300 665,6 0,681
170037 15,00 [ 820 0,80 1,20 0,40 0,500 0,100 366,8 0,300 ‘ 9823 0,778
170038 C 16,00 8,20 0,40 090 0,50 1,250 0,125 837 0375 154.3 0,465
170039 B 16,00 l 820 0,60 1,05 0,45 0,750 on2 172,0 0337 ‘ 410,0 0,698
17 0040 A 16,00 820 0,90 1,25 035 | 0388 0,087 362,5 0,262 1013,0 1047
17 0041 18,00 \ 6,20 0,40 1,00 0,60 ‘ 1,500 0,150 84,6 0,450 ‘ 138,6 0,704
170042 18,00 6,20 0,50 1,10 0,60 1,200 0,150 129,9 0,450 245.4 0,880
17 0043 18,00 [ 6,20 0,60 1,20 0,60 ‘ 1,000 0,150 191,1 0,450 ‘ 4003 1056
17 0044 18,00 6,20 0,70 1,40 070 | 1000 0175 3541 0,525 M7 1232
17 0045 18,00 \ 6,20 0,80 1,50 0,70 ‘ 0,875 0175 479.5 0,525 ‘ 1072,0 1408
17 0046 18,00 820 0,70 1,25 055 | 0785 0,137 254,6 0,412 596,0 no8
17 0047 18,00 [ 820 080 1,30 0,50 ‘ 0,625 0,125 308,9 0375 ‘ 7826 1266
170048 18,00 820 1,00 1,50 050 | o500 0,125 559,0 0375 14970 1582
17 0049 C 18,00 \ 9,20 0,45 1,05 0,60 ‘ 1333 0,150 1207 0,450 ‘ 23,7 0,664
17 0050 B 18,00 9,20 0,70 1,20 050 | 074 0,125 2334 0375 566,4 1033
17 0051 A 18,00 ‘ 9,20 1,00 1,40 0,40 ‘ 0,400 0,100 450,6 0,300 ‘ 1254,0 1476
17 0052 20,00 820 0,50 115 0,65 1,300 0,162 1283 0,487 230,8 1026
170053 20,00 [ 8,20 0,60 130 0,70 ‘ 1,166 0,175 24.4 0,525 ‘ 4120 1231
17 0054 20,00 820 0,70 1,35 0,65 . 0,928 0,162 2615 0,487 5685 1436
17 0055 20,00 ‘ 820 0,80 1,40 0,60 ‘ 0,750 0,150 315,0 0,450 ‘ 7510 1641
17 0056 20,00 820 0,90 1,50 o6o | 0666 0,150 4232 0,450 1051,0 1846
17 0057 20,00 [ 8,20 1,00 1,60 0,60 ‘ 0,600 0,150 555,6 0,450 ‘ 1424,0 2051
17 0058 20,00 10,20 0,40 0,90 0,50 1,250 0,125 53.4 0375 985 0,730
17 0059 C 20,00 ‘ 10,20 0,50 1,5 0,65 1,300 0,162 1413 0,487 ‘ 254,1 0,912
17 0060 B 20,00 10,20 080 1,35 0,55 0,687 0,137 304,3 0,412 748,22 1,460
17 0061 20,00 I 10,20 0,90 145 0,55 0,6n 0137 4ng 0,412 ‘ 1050,0 1,642
17 0062 20,00 10,20 1,00 155 0,55 0,550 0137 543.6 0,412 1425,0 1,824
170063 A 20,00 ‘ 10,20 1,10 1,55 0,45 0,409 o2 5482 0337 | 1521,0 2,007
17 0064 22,50 | 1,20 i 0,60 140 080 | 1,330 0,200 2404 0,600 | 4254 1,409
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i o8 S Bk 2 MEX12CrNi77 #E421.4310 F4E5

R+ TS (mm)ROREFN) -
BHe ;’“'; (mm) S=0.25ho $=0.75h0 ¥4
De Di t t o ho ho/t s F s F kg
171 005 80 4,20 0,30 0,50 0,20 0,666 0,05 33.8 0,150 . 839 0,087
171 006 80 4,20 0,40 . 0,60 0,20 0,500 0,05 72,2 0,150 193.0 ong
171014 10,0 5,20 0,40 0,65 0,25 0,625 0,063 61,9 0,188 156,9 0,181
17015 10,0 5,20 0,50 0,70 0,20 0,400 0,05 85 0,150 2370 0,226
171016 12,0 4,20 0,40 o80 0,40 1,000 0,10 78,6 0,300 164.5 0313
mong 120 4,20 0,50 0,80 030 0,600 0,075 . 85,9 0,225 220, 0,390
1Mo24 12,5 6,20 0,50 0,85 0,35 0,700 0,088 10,8 0,263 2707 0,365
171 025 12,5 6,20 0,70 0,95 0,25 0,357 0,063 1780 0,188 502,6 o,5Nn
o027 14,0 7.20 0,50 0,90 0,40 0,800 0,10 10,8 0,225 735.0 0,445
171 028 14,0 7.20 080 1,10 0,30 0,375 0,075 2618 0,300 906,0 ons
mo37 150 8,20 o80 1,20 0,40 0,500 0,10 3383 0,338 3782 0,783
171039 16,0 820 0,60 1,05 0,45 0,750 on3 158,7 0,300 7612 0,702
17220 16,0 8,20 o,80 1,20 0,40 0,500 0,10 284,2 0,300 2575 0,940
171 040 16,0 8,20 0,90 1,26 0,35 0,388 0,088 334.4 0,263 934.2 1,060
171 050 18,0 9,20 0,70 1,20 0,50 o4 0,125 2153 0,375 522,4 1,040
171051 18,0 9,20 1,00 1,40 0,40 0,400 0,10 4157 0,300 1570 1,485
17052 200 B0 0,50 115 0,65 1,300 0,163 n8.4 0,488 12,9 1,030
171 056 20,0 820 0,90 1,50 . 0,60 0,667 0,15 390,4 0,450 969,6 1,858
170159 200 10,20 0,60 1,20 0,60 1,000 0,15 1633 0,450 342,0 110
171 060 20,0 10,20 0,80 135 0,55 0,687 0138 2807 0.413 690,1 1470
170158 200 10,20 0,90 140 0,50 0,555 0,125 3335 0,375 87200 1,650
17 062 200 10,20 1,00 I 1,55 0,55 0,550 0,138 5015 0,413 1315,0 1,840
1063 200 10,20 1,10 1,55 0,45 0,409 ons 506,0 0,338 1403,0 2,020
171 065 225 n,20 0,80 1,45 0,65 0,812 0,163 2826 0,488 653,0 1,890
181 001 225 1,20 1,25 175 0,50 0,400 0125 6393 0375 1779.0 2,950
1Moy 25,0 12,20 0,70 1,60 0,90 1,285 0,225 305,5 0,675 5531 2,070
17073 25,0 12,20 0,90 1,60 0,70 0,777 0175 3384 0,525 7953 2,660
181004 25,0 12,20 1,50 2,00 0,50 0,333 0,125 I 859.4 0375 24450 4.430
171074 280 10,20 0,80 175 0,95 1187 0,238 320,9 o3 610,2 3.480
181005 280 10,20 1,25 2,05 0,80 0,640 0,200 679.3 0,600 1709,0 5270
o078 28,0 14,20 1,00 1,80 o,80 o,800 0,200 439.4 0,600 1021,0 3,610
Bro0 280 14,20 150 275 0,65 0,433 0,163 953, 0,488 26200 5.420
| I |
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MEX12CrNi77 #8151.4310

Rt BRIE(TIZS (mm)INELTF(N) EE

L 303 ;;; (mm) $=0.25ho $=0.75ho SF4
De Di t t lo ho ho/t 3 F s F kg

1B1on 3.5 16,30 125 2,15 0,90 0,720 0,225 7291 0,675 1764,0 5.630
181013 N5 16,30 175 2,45 070 0,400 0175 12830 0525 357,0 7180
181021 35,5 18,30 1,25 2,25 1,00 0,800 0,250 674.2 0,750 1567,0 7890
181031 40,0 20,40 1,50 2,65 1,15 0,768 0,288 1023,0 0,863 2418,0 1,020
181036 450 22,40 175 3,05 1,30 0,742 0,325 1406,0 0,975 3363,0 16,540
180 880 35 16,30 1,25 2,00 075 0,600 0,88 500,0 0,563 1512,0 5,630
180 8% 3.5 16,30 175 230 055 0314 0,138 1023,0 0413 2926,0 789
180 882 355 18,30 2,00 2,65 0,65 0,325 0,63 1423,0 0,488 4058,0 1,480
180 883 40,0 20,40 1,50 2,45 0,95 0,633 0,238 8108 omn 2046,0 1,020
180 884 40,0 20,40 2,00 2,80 0,80 0,400 0,200 1416,0 0,600 3940,0 14,680
180 885 40,0 20,40 2,25 2,95 070 03n 0,175 1698,0 0,525 48610 16,530
180 886 45,0 22,40 175 2,80 1,05 0,600 0,263 1085,0 0,788 2780,0 16,540
180 887 45,0 22,40 2,50 3,30 0,80 0,320 0,200 2080,0 0,600 5940,0 23,630
180 888 50,0 25,40 1,50 310 1,60 1,066 0,400 1206,0 1,200 2439,0 17,260
180 889 50,0 25,40 2,00 315 1,15 0,575 0,288 1431,0 0,863 3700 23,020
180 8go 50,0 25,40 2,50 3,50 1,00 0,400 0,250 22070 0,750 6141,0 28,770
180 8g1 50,0 25,40 3,00 3,85 0,85 0,283 0,213 3088,0 0,638 89100 34,520
180 892 56,0 28,50 2,00 3,40 1,40 0,700 0,350 1510,0 1,050 3690,0 28,840
180 893 56,0 28,50 3,00 4,05 1,05 0,350 0,263 3124,0 0,788 88420 43,250
180 894 63,0 31,00 2,50 3,95 145 0,580 0,363 2186,0 1,088 5654,0 46,660
180 895 7o 36,00 250 4,25 175 0,700 0,438 22880 1,313 5592,0 58,090
180 896 80,0 4,00 3,00 4,90 1,90 0,633 0,475 32530 1,425 82100 87840
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PR SR EE P SRR BEEET 8 58 P45

R~ BRI TI2S(mm)FELTTF(N) iR

245 ;];1; (mm) $=0.25ho S=0.75h0 S¥4
De Di t t lo ho ho/t 3 F s F ke

200 001 9,8 6,2 0,2 0,4 0,2 1,000 0,050 n 0,150 231 0,07
200 002 12,8 7.2 0,25 05 0,25 1,000 0,062 13,9 0187 29,3 0173
200 003 15,8 8.2 0,25 0,55 03 1,200 0,075 121 0,225 23 0,281
200004 18,8 9,2 03 0,65 0,35 1,066 0,087 16,3 0,262 n3 0,497
200 005 18,8 10,2 035 07 0,35 1,000 0,087 24,2 0,262 50,6 0,538
200 006 21,8 12,3 0,35 0,75 0,4 1,142 0,100 23,8 0,300 463 0,699
200 007 23,7 14,3 0,4 0,9 05 1,250 0,125 43,7 0,375 80,6 0,88
200 008 25,7 14,3 0,4 0,9 05 1,250 0,125 34,4 0,375 63,4 1124
200 009 277 173 04 1,0 0,6 1,500 0,150 48,8 0,450 8o 1,154
200010 29,7 17,4 0,4 1,1 07 1,750 0,175 56,2 0,525 82,8 1,429
200 01 37 20,4 04 1 07 1,750 0,175 54,9 0,525 81 1,452
200 012 34.6 20,4 0,4 11 o7 1,750 0175 4,6 0,525 61,4 1,926
200013 34,6 22,4 05 1,2 0,7 1,400 0,175 6g 0,525 183 2,44
200014 36,6 20,4 05 13 08 1,600 0,200 703 0,600 10,2 2,846
200015 39,6 26,5 05 13 08 1,600 0,200 7001 0,600 109,8 2,830
200016 4,6 255 05 1,4 0,9 1,800 0,225 78,3 0,675 13,30 339
200017 46,5 30,5 06 15 0,9 1,500 0,225 937 0,675 153.4 4,557
200 018 51,5 35,5 0,6 15 0,9 1,500 0,225 82,7 0,675 135,4 5,149
200019 54,5 405 0,6 15 0,9 1,500 0,225 86,3 0,675 1,3 4,920
200020 61,5 405 07 1,8 11 1,57 0,275 10,6 0,825 175,6 9,244
200 021 675 50,5 07 17 1,0 1,428 0,250 95,3 0,750 161,2 8,657
200 022 7.5 45,5 07 2 14 2,000 0,350 1374 1,050 184,8 13,128
200023 75 50,5 07 2,1 1.4 2,000 0,350 162,3 1,050 2183 11,057
200 024 74,5 55.5 08 19 1, 1,375 0,275 121,8 0,825 n,2 12,182
200 025 79,5 60,5 08 23 15 1,875 0,375 161,8 1,125 2275 18,594
200 026 79.5 55,5 0,8 23 15 1,875 0375 187.4 1,125 2634 15,980
200 027 84,5 60,5 0,9 2,5 1,6 1777 0,400 246 1,200 358,7 19,309
200 028 89,5 60,5 0,9 2,5 1,6 1777 0,400 197.3 1,200 2877 24,137
200029 895 65,5 0,9 25 1,6 1777 0,400 229,9 1,200 3352 20,641
200 030 945 | 75.5 1,0 2,2 1,2 1,200 0,300 8 0,900 324.7 19,914
200031 99 65,5 1,0 2,6 1,6 1,600 0,400 186,5 1,200 2923 33.975
200 032 99 70,5 10 2,6 1,6 1,600 0,400 212 1,200 332,2 29,782
200 033 109 70,5 1,25 27 1,45 1,160 0,362 185,2 1,087 3571 53,285
200034 109 75,5 1,25 2,7 1,45 1,160 0,362 206,3 1,087 397.9 47632
200 035 14 90,5 1,25 2,45 1,2 0,960 0,300 186,1 0,900 3981 37,035
200 036 19 75.5 1,25 2,8 1,55 1,240 0,387 172,7 1,169 319,9 65,203
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R+t RS (T12S (mm)F0ETFIN) B

spe ;‘; (mm) $=0.25h0 $=0.75ho ST
De Di t t o ho | hott s F 3 F kg

200037 19 855 1,25 2,8 1,55 1,240 0,387 m.9 1162 392,5 52,795
200038 124 90,5 125 30 L5 1,400 0437 259.4 1312 4447 55377
200039 129 85,5 1,25 32 1,95 1560 0,487 254,1 1,462 405,1 7,907
200 040 129 955 1.25 32 195 1,560 0,487 3136 1462 500 57,959
200 041 139 90,5 1,25 3,25 2,0 1600 0,500 225,6 1,500 3536 85,779
200 042 139 101 1,25 3,25 20 1,600 0,500 273.9 1500 4293 70,283
200043 149 955 15 32 L 1133 0,425 194,1 1275 3794 120,968
200 044 149 106 15 3,2 17 1133 0,425 2303 1,275 450,2 101,402
200 045 159 101 15 35 20 1333 0,500 233 1,500 4122 139,457
200 046 159 m 15 3.5 2,0 1333 0,500 269,8 1,500 4713 19,851
200 047 169 m 15 38 23 1533 0,575 2915 1725 4702 150,184
200 048 169 bl 15 38 23 1533 0575 3386 1725 546,2 128729
200 049 179 2 2,0 4.2 22 1,100 0,550 4345 1,650 864 214,549
200 050 179 126 2,0 4.2 22 1,100 0,550 466,8 1,650 9282 199,321
200 051 189 121 2,0 43 23 1,150 0,575 3915 1,725 758.8 259,925
200 052 189 131 2,0 43 23 1,750 0575 4428 1,725 8583 228,852
200 053 198 13 2,0 4.5 25 1,250 0,625 4405 1,875 8n8 271,799
200 054 198 141 20 4.5 25 1,250 0,625 500,7 1875 922,8 238,260
200 055 23 151 2,25 4,5 2,25 1,000 0,562 4493 1,687 9411 313,056
200 056 223 161 2,25 4,6 2,35 1,040 0587 4605 1,762 9424 330,257
200 057 228 161 2,25 4,95 27 1,200 0,675 548.4 2,025 1036,2 361,538
200 058 238 161 2,25 5,25 30 1330 0,750 577 2,250 1020,9 426,180
200 059 248 m 25 5,0 25 1,000 0,625 479.7 1,875 1004,7 497270
200 060 258 m 25 5.5 30 1,200 0,750 5855 2,250 106,4 575,259
200 061 268 181 25 57 3.2 1,280 0,800 636,1 2,400 155 602,078
200 062 278 181 25 6,0 35 1,400 0,875 673.8 2,625 1154,9 686,233
200 063 288 191 2,75 5,75 30 1,090 0,750 573.2 2,250 1145,2 787,747
200 064 298 91 275 6,35 36 1,310 0,900 730, 2,700 1306,9 887,100
200 065 308 202 3.0 6,1 31 1,030 0,775 6315 2,325 1299,9 999,872
200 066 38 m 3.0 6,2 3.2 1,070 0,800 6437 2,400 13021 1,039,083
200 067 338 232 3,0 6,6 3,6 1,200 0,900 7487 2,700 1414,6 1,117,504
200 068 358 242 30 7.2 4,2 1,400 1,050 892 3,150 15289 1,287,204
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i 2 = P AR

BRETETUAGERR, M—EEE, EZ=RERE TESNER, TRNTEEHERY
EE. BRERIMERRBRZEERRESRIERNAIRYE, PBREDLIRERNEEN. KNI
RIENEETEI ESTFHEIEN, NEAZEERIE, 12, AESAERMTENRER
FERIBRTSZ.

R Gasketl
EE  PFange

Wi Bolt

LR working condition

ixfics MW Disc springs

RI%&
R -
2 s (mm 5 BT FE 35 1 ERQ/T
ecmmend load Flat load weight(g)/pcs
De Di t Lo 80%
M10 20.00 10.40 3.00 3.20 14438 18038 5.40
M12 22.00 12.40 3.50 3.72 22147 27671 9.10
M14 25.30 14.40 4.00 4.30 34386 42953 10.00
M16 29.20 16.30 5.00 5.30 49572 61938 20.00
M18 32.50 18.50 5.50 5.80 54158 67674 30.00
M20 40.00 20.40 6.00 6.50 57872 72301 40.00
M22 41.00 22.60 6.50 6.91 74729 93366 55.00
M24 45.00 24.60 7.00 7.50 95252 118992 75.00
M27 52.00 27.60 7.50 8.10 103028 128686 100.00
M30 54.00 30.80 8.00 8.65 133182 166122 120.00
M33 60.00 33.60 9.00 9.70 162576 203073 170.00
M36 65.00 37.00 10.00 10.70 189931 237274 220.00
M39 70.00 40.00 11.00 11.70 218702 273245 220.00
M42 75.00 43.00 12.00 12.80 283537 364233 280.00
Ma5 80.00 46.00 13.00 13.80 317655 396888 340.00
M48 86.00 49.00 14.00 14.90 358722 448180 460.00
M52 95.00 53.00 15.00 16.00 421340 526395 570.00
M56 104.00 57.00 16.00 17.10 462695 578041 750.00
M64 115.00 65.00 17.00 18.30 550268 687353 940.00
M70 125.00 71.00 16.00 17.60 480196 599526 1040.00
M90 160.00 91.00 18.00 20.00 522389 652020 1920.00
M100 180.00 102.00 20.00 22.50 705735 880517 2710.00
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