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Jiangsu Sunzo Spring Elasticity Technology Co., Ltd. is a mixed-ownership enterprise established with participation from the China
National Nuclear Corporation (CNNC). The company specializes in the research, development, and manufacturing of high-end elastic
components, including disc springs, wave springs, helical springs, and disc washers. Its R&D center is located in Nanjing,

while its production base is situated in Sihong, covering an area of over 100 mu and featuring a comprehensive industrial chain
spanning from raw material sourcing to finished product manufacturing.

The company plays an active role in the development of international 1ISO standards for disc springs as well as numerous national

standards; it operates a modern testing center, has secured more than 70 patents in total, and has established

industry-university-research collaboration partnerships with several leading universities. The company has independently
developed multiple specialized production lines and possesses a rapid response capability for customized non-standard solutions
and import substitution.

Its product portfolio encompasses four major series—standard and non-standard disc springs, wave springs, helical springs, and
disc washers—and is widely used in high-end sectors such as nuclear power, hydrogen energy, aerospace, defense, ultra-high
voltage power transmission, wind power, marine engineering, automotive, construction machinery, rail transit, petrochemicals,

and metallurgy; it serves as a core supplier to numerous industry-leading enterprises. The company holds certifications under
various international standards systems, including ISO 9001, IATF 16949, ISO 14001, and ISO 45001. The performance of its
products is benchmarked against world-class brands, and the company is committed to providing its customers with optimal elastic
technology solutions.




ﬁ ﬁ,ﬁ—??zﬁ: 3 *l_l E §CONTENTS

AR FE
- : Bt B IS8 SOV B csmvsuinsassumasusousssmmssisissas sy onssiy s o iss si v sss s s sansis .01
B4 R pwe AR . ' RS SR 5NA
AEEEMRNR N EL ; o Disc Spring Features and Applications........ccccvoiiiiiiiiiiiiieiciecciec, 02
QEVEIA - PIRTLIN - '[& . R EERRSRAER
apar TR . Disc Spring Installation and Technology.......ccccocveeiiviiiciiiciinicnenn, 04
R mremrir o e DIN2093 tﬁ;&%ﬁ;;ﬁg
DIN2093 Disc Spring / Belleville Washer ........ccccovviivviieviiiciieeeee .05
e 3 8w SR TR A
. Béearing Preload DiscSpring.casmuinnnuniimnnnaiimdisaaen 17
.. e ] ﬂ*ﬁﬂﬁﬂ;g!ﬁ
..Trr.. Double Slotted DiSC SPriNG.. ..ot 20
DIN6796 tTifE iR I H 2 E
DING796 Disc Spring Washer........ccovviiiiiiiiiiiiiieee e 21
: DIN9250 SmERAZFHHAEE
A FE | DIN9250 Serrated Safety Washer.......coccooiiiieiiiiiiee e 23
ok E W A
! DIN137B Bz ERE
FLE S X T { DINT37B Curved Spring Washer — ......cccoovvvviiviniiinn e 24
TR eRa-ad e
SR | EEERRaE
High Torque DiSC SPriNg. it 25
BRI E
Ultra-high Torque Dise SPrNg aanswrnnnunmnmnnimanssinm s 26
RAZ e
WEAVEHISPIING  sonvovmemmsvevssmssssmss ey b s s s i 27
ZRERE
Multi-layer Waveform Spring .o 32
Hz e E
RINGSPIIAY soamsmasimmimsaiiammiammssmiisimamas dnamm .34
o : ey D
“:.'"_“Tw::_-:“”_ - - & v _ Precision Helical Spring R R R S R S DD
FRIMR ST ERE
Comparison Sheet for International Standard Materials .........ccccoccocco.. .37




8: MESEE

CNNLC

IEFE% Production Equipment

ESREREE I E G
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Characteristics and Application

© Own high stiffness and great buffer and shock absorption capacity; be able to undertake huge loads by
small deformation and is suitable for the occasions where the axial space is relatively small.

O This type of spring is featured by variable stiffness and broad non-linearity.

O Different combination methods of the same disc springs can lead to different spring characteristics.
The combination methods combing the springs with different thicknesses and plate number can also

I ﬁﬁ;¥% E{‘IEFE Application of Belleville Spring
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Machine Tool High-voltage Switch Gear Valves
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Hydraulic Lock Device Wind Power Industry Motor

BRAZ SR A B E R BT T e ER RS A R R AR A
Brake Device Petroleum and Chemical Industry Automotive Steering and Axle System

ixAz38&E Disc spring @
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Principle of Hydraulic Disc Spring Operating Mechanism
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1.Basic principles

Use the spring as the energy storage part (aiming at
establishing the oil pressure) and hydraulic oil as
the mechanism of transmission carrier.

2.Major parts

Energy storage parts: motor, oil pump, disk spring,
energy storage piston, energy storage lifting rod, etc.
Controlling parts for energy storage: limit switch.
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limit switch connection
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energy-stonng spring
(Belleville Spring}
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I ﬁ?ﬁﬁ?i‘ﬂ%ﬁ% Installation of Disc Spring

> R RENTE e R R R D ERR
HE.
In view of the installation of disc spring, the source
of its bottom-facing load force shall prevail.

FIEHERM

> RENSHAHRASTASANSEGONSER), 8

AHSHEZ BNERRIERFR.
The guide bar (internally-guided) or guide bush

(externally-guided) shall be adopted as the guiding
partof disc spring. Here is the table of recommended
size of gaps between guiding parts and disc spring.

PEdasMED(mm) B W ERs(mm)

~16 0.2
>16~20 0.3
>20~26 0.4
>26~31.5 0.5
>31.5~50 0.6
>50~80 0.8
>80~140 1.0
>140~250 1.6
>250~ 2.0

Controlling circuit: auxiliary switch, closing and opening valve, switching

valve. '
aling system, the spring is retained in the compression status. I ﬁil/gggﬁ*gi Technical Specifications

m SMED , WIRANEFE  Tolerance for outter and inner diameter

I EE%EQ%ME‘ZE Transmission Spring Application

I REEREE  BEE SRR R R B TR

4MED/AEd 4pMZD (mm ) R%2d(mm)
Outer Dia D/I
e T T —REE —GRER —HRER
. Level1Accuracy Level 2 Accuracy Level1Accuracy Level 2 Accuracy
+0

EEEL() MHEEAE | BHEBEHOLE

s=0.75holiY , FAITRYR BB E(%)

'ETEHE@EEEB‘J&H%‘]‘%E*H”E%%.
FEFCASEE Disc spring is used for the gear switch comfort and gazcompensationofautogearbox_ 8-10 -0.15 +0 -0.22 +0.15 -0 +0.22 -0
T ) >10~18 +0 -0.18 +0 -0.27 +0.18 -0 +0.27 -0
- >18~30 +0 =0:24 +0 =0:33 +021 af8) +0.33 -0
>30~50 +0 -0.25 +0 —0:39 +0.25 -0 +0.39 -0
>50~80 +0 -0.30 +0 -0.46 +0.30 -0 +0.46 -0
( g ’1 I ———— h >80~120 +0  -0.35 +0  -0.54 +0.35 -0 +0.54 -0
: A LR >120~180 +0 -0.40 +0 -0.63 +0.40 -0 +0.63 -0
Wau‘efo?m g it .To reduce the axial space and keep possibility in the radial direction >250=315 il =0.52 Ad =0.81 0,22 =0 +0.51 =0
9 E 2:Takeepthediversityofmrues,apeciallymerequired horizontal curve >315~400 +0 -0.57 +0 -0.89 +0.57 -0 +0.89 -0
gi E 3. To guarantee the invariance at high rotating speed by high stiffness. >400~500 +0 -0.63 +0 -0.97 +0.63 -0 +0.97 -0
= e J
= 18
- g¥ m HEfZS8EE | H,, S=0.75h,2%&% Tolerance for thickness and height (Ho , S=0.75ho )
=] 'd ™y
=) ﬁ
s

(s R

Gap washer

[EEMD.1-0.3mm

The gap plate is produced by precision steel strips with high precision,hardness
and toughness through thermal treatment and fine grinding
and the thickness varies from 0.1mm to 0.3mm.

Material thicknesst(t'}| Allowable tolerance in| Allowable tolerance in
{m IT'I} Material thinkness t free height Ho

(mm) (mm)

Allowable tolerance in.sﬁring force Fat Ho-s

During loading with s=0.75ho(%)

—REEE “REEE
LevellAccuracy Level 2 Accuracy

\ J 0.2~0.6 +0.02 -0.06 +0.10 -0.05 F2500 7.5 +30 =10
>0.6~1.25
+0.03 -0.09
" N 1.25 +0.15 -0.08 +15 -7.5 +20 -10
RENERARATEREOFRILERTAL, AZSHEASE. THS 5125~2 '
B FIEhERatEREE R, -
Steel plate Guarantees the optimal friction performance and durability through >2~3 +0.04 -0.12 +0.20 -0.10 42-52
cooperating with friction plate and meets the performance of various >3~3.8
cluteh, torque converter and brake. - +0.30 -0.15 +10 -5 +15 -7.5
\ J >3.8~6 +0.05 -0.15
>6~14 +/-0.10 3 +100
+/-0.30
>14~16 / / /

@ BRAZ38@E Discspring

BRAZ3@E Disc spring @




CNNLC

g. MiERE

DIN2093 17/ fic 38 e
DIN2093 Disc Spring / Belleville Washer
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DIN2093 Disc Spring / Belleville Washer

i F b b # ¥
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no no F
D i}
(a) B3I H (b)yEZER

R azamsslﬂmm)saﬁr (N)

T ﬁm

e _
fﬁ‘nﬁ “ hn/t
Item No. mm} [mm [mm] mm [mm] [mm [N] [mm] [N] [mm N] [kg]

R u@ﬁmﬁlﬂmm)saﬁr (N)
EE*#E25% Efﬁﬁﬂ% EQETE)/{} §1000

=0 _
g ) h./t F 23
itemNo. | [mm]| [mm]|[mm]| [mm] mm mm 8 [mm [N] [mm] [N] [mm [N] | [kal

DOSEGGEEN 6,00  3.20  0.30 045 015 050 0.04 0.08 011 119 0.04 WALy 1250 6.20 0.70 1.00 030 043 0.8 0.15 0.23 0.51
001 002 8.00 3.20 0.20 0.40 0.20 1.00 0.05 12 0.10 21 0.15 26 0.06 (Plehmerlla 14.00 7.20 0.35 0.80 0.45 1524 0.11 68 0.23 106 0.34 123 0.31
001 003 8.00 3.20 0.30 0.55 0.25 0.83 0.06 46 0.13 79 0.19 104 0.10 (hmvED:E 14.00 7.20 0.50 0.90 0.40 0.80 0.10 120 0.20 210 0.30 279 0.44
WEEGGES 800 320 040 0.60 020 050 005 69 010 130 0.15 186 013 GERMVESYN 1400 7.20 0.80 110 030 038 008 284 015 547 023 797 071
WML 800 320 050 0.70 020 040 005 128 010 246 015 357 017 (P I 1500 520 0.40 095 055 138 014 101 028 154 041 176 049
Wsle 8.00 420 020 045 o025 | 1925 | aee 21 013 33 019 39 0.06 (FEGEERN 1500 5.20 0.50 1.00 050 100 013 133 025 221  0.38 278 0.1
WMyl 2.00 420 030 p55 025 || o83 | oo 52 013 89 019 118 009 (ORGEES 1500 5.20 0.60 1.05 045 075 011 171 023 302 034 407 0.73
001 008A BE:Hile} 4.20 0.40 0.60 0.20 0.50 0.05 78 0.10 147 0.15 210 0.11 001 035 15.00 5.20 0.70 125 0.55 0.79 0.14 340 0.28 596 0.41 797 0.85
(LEMGGEM 1000 3.20 0.30 0.65 035 117 0.09 51 0.18 82 026 98 017 (EMNE 15.00 6.20 0.50 1.00 050 100 013 138 025 229 0.38 289 0.58
(ORGSO 1000 320 0.40 0.70 030 075 008 75 0.15 133 023 179 022 DSRNGEVAY 1500 6.20 0.60 1.05 045 075 011 178 023 314  0.34 424 0.69
W iet 1000 320 0.50 0.85 035 070 0.09 165 0.18 296 0.26 404 028 WA ROEER 1500 6.20  0.70 110 040 057 010 222 020 411 030 578 0.1
WM 1000 420 0.40 070 030 075 008 79 0.15 140 023 189 020 GOOMGECI 1500 820 0.70 110 040 057 010 256 020 474 030 666 0.68
WAVER 1000 420 0.50 075 025 050 006 110 013 206 0.19 294 025 GOERGEGIY 1500 820 0.80 120 040 050 010 367 020 689 030 982 078
001 014 10.00 4.20 0.60 0.85 0.25 0.42 0.06 182 0.13 347 0.19 502 0.30 (RSN 16.00 8.20 0.40 0.90 0.50 1.25 0.13 84 0.25 131 0.38 154 0.47
WEENERYe] 1000 520 0.25 055 030 120 0.08 30 0.15 48 023 58 0.11 (ERNZWI] 16.00 820 0.60 105 045 075 011 172 023 304 034 410 070
WoER] 1000 520  0.40 0.70 030 075 008 88 015 155 023 209 018 GOBGZER 1600 820 070 115 045 064 011 254 | 023 | 461 034 @ 637 105
ARy 1000 520 050 075 025 050 006 122 013 228 019 325 023 (VRN 16.00 820 0.80 120 040 050 010 308 020 579 030 825 0.70
(ANGEN 1200 420 040 080 040 100 010 85 020 141 030 178 031 UG RELTY 16.00 820 090 125 035 039 009 363 018 697  0.26 1013 1.05
WA 1200 420 0.50 090 040 080 010 143 020 249 030 331 039 DR 18.00  6.20 040 1.00 060 150 015 85 030 126 045 139 070
Wyl 1200 420 060 100 040 067 010 224 020 405 030 557 047 (SN Al 18.00 6.20 0.50 110 060 120 015 130 030 206 045 245 0.88
WGy SBl 1200 520 050 090 040 080 010 150 020 263 030 350 036 DsEPEE 18.00  6.20 0.60 120 060 100 015 191 030 317 045 400 1.06
WPl 1200 520 060 095 035 058 009 196 018 361 026 506 043 (AR CI 18.00 620 0.70 140 070 100 018 354 035 588  0.53 742 1.23
WEPER 1200 620 0.50 085 035 070 009 134 018 239 026 326 033 GO BGEGI 18.00 620 0.80 1.50 070 0.88 018 480 035 822  0.53 1072 141
(iPZR 1200 620 0.60 095 035 058 009 214 018 394 0.26 552 039 LEAREEEY  18.00 820 070 125 055 079 014 255 028 446 041 596 111
(PG 1250 520 0.50 0.85 035 070 0.09 111 0.18 200 026 272 038 WSENGEPA 18.00 8.20 0.80 130 050 063 013 309 025 564 038 783 1.27
WEEPe] 12.50 6.20 0.35 0.80 045 129 011 84 0.23 130 034 151 025 GLEMNGEEM 18.00 820 1.00 150 050 050 013 559 025 1051 0.38 1497 1.58
WAMPR] 1250 620 0.50 085 035 070 009 120 018 215 026 293 036 DO 18.00 9.20 045 1.05 060 133 015 121 030 186 045 214 0.6
tE(Material) : F=mEALTE(Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. ¥ PhosphatingiA5#: Dacromet / & Blueing#is%: Polish / A ZE%:: Geomet§fif{k: Passivating / 45&E & : Teflon

@ DIN2093 {FiERERZ8E DIN2093 Disc Spring / Belleville Washer DIN2093 iFiEMERZ8E DIN2093 Disc Spring / Belleville Washer@
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SUNZO DIN2093 Disc Spring / Belleville Washer SUNZO DIN2093 Disc Spring / Belleville Washer
I R ﬁﬁmalﬂmm)saﬁr(m I R% BEEER(m )5§ﬁrm)
e _ E@25% | E&75% | o |00 | Mm% | #1000

g. MiERE

llllll IIIIIIIIIII y
ttemNo. | [mm]| [mm] | [mm]| [mm]]| [mm]]| [m [mm] [N] | [mm]| [N] | [mm] [N] itemNo. | [mm]|[mm]|[mm]| [mm]| [mm]| [mm [mm]| [N] | [mm]| [N] | [mm] [N] [kg]

WM 18.00 920 0.70 120 050 071 013 0.25 0.38 1.03 (GBNEPEN 28.00 12,20 1.00 195 095 095 0.24 0.48 071 1268 3.91
(PEOETY 18.00 920 1.00 140 040 040 010 451 020 865 030 1254 148 (OMVEERN 28.00 1220 1.25 210 0.85 068 021 844 043 1519 064 2083  4.89
(VLY 2000 820 0.50 115 065 130 016 128 033 199 049 231  1.03 (RGPS 283.00 12.20 1.50 225 075 050 019 1149 038 2159 056 3077 587
Gp ST 20.00 820 0.60 1300| o701 N ads| | Saiatl Mess N RS0 N 53 Rugo N | 108 Wi BNEe 28.00 1420 0.80 1.80 100 125 025 435 050 681 075 801 2.87
W)SGECI 2000 820 0.70 135 065 093 016 262 033 442 049 569 144 (LYBOET: 23.00 1420 1.00 180 080 080 020 476 040 832 060 1107 3.59
WG 20.00 820 0.80 140 060 075 015 315 030 557 045 751 164 GAENGEYAl 28.00 1420 1.25 210 085 068 021 907 043 1634 064 2240 449
(OGS 20.00 820 0.90 150 060 067 015 423 030 765 045 1051 1.85 WIENGEEFN 28.00 14,20 1.50 215 065 043 016 1033 033 1970 049 2841 539
LA I 20.00 820 1,00 160 060 060 015 556 030 1020 045 1424 2.05 (pENGEEE 31.50 12.20 1.00 210 110 110 028 587 055 951 083 1167 504
WEGEER 20.00 1020 0.40 090 050 125 013 53 0.25 84 038 99 0.73 (SR GIM 31.50 12.20 1.25 220 095 076 024 761 048 1343 071 1805  6.27
(MGGt 20.00 1020 0.50 115 065 130 016 141 033 219 049 254 091 (OB 31.50 12.20 1.50 235 085 057 021 1033 043 1912 064 2688 7.50
(OVGTE:] 20.00 10.20 0.80 135 055 069 014 304 028 547 041 748 146 Went S liblel 31,50 16.30  0.80 1.85 105 131 0.26 384 053 594 079 687 3.58
WA 20.00 10.20 0.90 145 055 061 014 412 028 754 041 1050 164 (RBOE] 31.50 16.30 1.25 215 090 072 023 791 045 1409 068 1913  5.60
WEGEYAN 20.00 1020 1.00 155 055 055 014 544 028 1010 041 1425 1.82 (SEGYE 31.50 1630 1.50 240 090 060 023 1260 045 2314 068 3230 672
WOpMGEYY 20.00 1020 1.10 155 045 041 011 548 023 1050 034 1521 201 (IBEGEY 31.50 16.30 1.75 245 070 040 018 1391 0.35 2669 053 3871 7.84
(AMGEETE 22,50 11.20 0.60 140 080 133 020 240 040 370 060 425 141 (GEEGIE 31.50 16.30 2.00 275 075 038 019 2199 0.38 4239 056 6173  8.96
(OVMPOE] 2250 11.20 0.80 145 065 081 016 306 033 533 049 707  1.88 (LYETYAN 3400 1230 1.00 220 120 120 030 587 0.60 930 090 1110 6.19
(OAENPEPY 2250 1120 1.25 175 050 040 013 693 025 1330 038 1929 294 (RS 3400 1230 1.25 245 120 096 030 946 060 1587 090 2024 7.74
MPPR 23.00 820 0.70 150 0.80 114 020 279 040 448 060 544 199 GOSBGEI 3400 1230 1.50 270 120 080 0.30 1447 6.00 2527 090 3363 9.28
WGENGPER 23.00 820 0.80 155 075 094 019 332 038 560 056 719 228 GOESEUI 34.00 1430 1.25 240 115 092 029 913 058 1546 086 1993  7.33
OOIMGPZS 23.00 820 0.90 170 080 089 020 48 040 829 060 1078 2.56 (GEEGEMN 34.00 1430 1.50 255 105 070 026 1224 053 2192 079 2990 8.80
(pENpA 23.00 820 1.00 170 070 070 018 507 035 909 053 1240 275 (EEEEM 3400 1630 1.50 255 105 070 026 1291 053 2313 079 3155 823
OBl 23.00 1020 0.90 165 075 083 019 463 038 802 056 1058 2.36 WEESEER 3400 1630 2.00 285 085 043 021 2097 043 4003 064 5783 10.98
GNP A 23.00 1020 1.00 170 070 070 0.18 538 035 964 053 1315 262 (EESERE 3550 1830 0.90 205 115 128 029 458 058 712  0.86 832 5.13
(PEGPEM 23.00 1020 1.25 190 065 052 016 870 033 1627 049 2310 3.17 (PEREET] 3550 1830 1.25 225 100 08 025 731 050 1277 075 1699  7.13
(VAP 23.00 1220 1.00 160 060 060 015 475 030 872 045 1217 234 (IEEEITY 3550 18.30 2.00 280 080 040 020 1864 040 3576 0.60 5187 11.41
G EGEGI 23.00 1220 1.25 185 060 048 015 863 030 1630 045 2331 293 GSEEEVANl 40.00 1430 1.25 265 140 112 035 904 070 1459 105 1780 10.76
GJMNGESE 23.00 1220 1.50 210 060 040 0.15 1432 030 2748 045 3986 3.51 GEEEEE 40.00 1430 1.50 280 130 087 033 1188 0.65 2040 098 2668 1291
(AGEPEN 2500 10.20 1.00 175 075 075 019 492 038 870 056 1172 3.11 GOERECRN 40.00 1430 1.75 3.05 130 074 033 1722 0.65 3051 098 4119 15.06
(PMGEEld 25.00 1220 0.70 160 090 129 023 331 045 515 068 600  2.06 WEREII 40.00 14.30 2.00 3.05 1.05 053 026 1800 053 3363 079 4769 17.21
WPEGEZE] 2500 1220 0.90 160 070 078 0.18 367 035 644 053 862  2.64 (OSEPASN 4000 16.30 1.50 280 130 0.87 033 1224 065 2102 098 2749 12.34
GPEGELE 25.00 1220 1.00 180 0.80 080 020 585 040 1021 0.60 1359 2.83 (MBS EPMl 40.00 1630 1.75 310 135 077 034 1881 0.68 3309 101 4435 14.40
(OJEEGE 2500 1220 1.25 195 070 056 0.18 848 035 1573 053 2214 3.53 (IEEPEN 40.00 1630 2.00 310 110 055 028 1972 055 3663 0.83 5169 16.50
(OOMEVIN 2500 1220 1.50 205 055 037 014 1040 0.28 2007 041 2926 4.40 WOESEZE 4000 1830 2.00 315 115 058 029 2182 0.58 4030 086 5656 15.60
(MR 2300 10.20 0.80 175 095 119 024 348 048 553 071 662  3.35 (S F{d 40.00 2040 1.00 230 130 130 033 565 065 876 098 1017 7.30
OhEGECEN 28.00 1020 1.00 200 1.00 100 025 615 050 1022 075 1289 4.19 (S PIA:l 40.00 2040 1.50 265 115 077 029 1109 058 1953 0.86 2621 1095
(P MGETM 28.00 1020 1.25 225 1.00 080 025 1030 050 1799 075 2394 524 (B PYAN 40.00 2040 2.00 310 110 055 028 2175 055 4041 083 5701 14.59
(VMGEEE 28.00 10.20 1.50 220 070 047 018 1003 035 1899 053 2723 6.29 (P PETY 40.00 2040 2.25 315 090 040 023 2336 045 4481 068 6500 16.42
ME(Material) : ZF=mEAEE(Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. Bk PhosphatingiAZe®: Dacromet / &5 Blueingfst: Polish / AZE4F: Geomet#ift: Passivating / %8 : Teflon

m DIN2093 {FiERERZ8E DIN2093 Disc Spring / Belleville Washer DIN2093 iFiEMERZ8E DIN2093 Disc Spring / Belleville Washer@
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DIN2093 R 2 88 - DIN2093 A 288
SUNZO DIN2093 Disc Spring / Belleville Washer SUNZO DIN2093 Disc Spring / Belleville Washer
s Ry ezs&qalﬂmm)saﬁr (N) N Ry eﬁa&qam;mmysﬁﬁr (N)
o || FtEes% | E*ﬁzs% E*ﬁ75xﬁ 100 em | mmosw | Eﬁrﬁzs% E*ﬁ?s%

g. MiERE

e D d t £ H, h, o e D] d t t' H, h, h
ttemNo. | [mm]| [mm] | [mm] | [mm]| [mm]| [mm] - [mm [N] [mm] [N] [mm [N [kg] itemNo. | [mm]| [mm]|[mm] | [mm]| [mm]| [mm] . [mm [N] [mm] [N] [mm [N

WOBEPLEE 40.00 2040 2.50 345 095 038 024 3351 048 6453 071 9390 1825 DS 70.00  24.50  3.00 530 230 077 058 5080 115 8948 173 12007 79.53
(PERENlE 4500 2240 1.25 285 160 128 040 1041 080 1620 1.20 1891 11.74 (OEEGYAN 70.00 24.50 3.50 6.00 250 071 063 8446 125 15076 1.88 20495 92.78
(IEESN] 45.00 2240 1.75 305 130 074 0.33 1524 065 2701 098 3646 16.43 (RGN 70.00 25.50 2.00 450 250 125 0.63 2408 125 3771 1.88 4437 52.40
GGERERIY 4500 2240 250 350 1.00 040 0.25 2773 050 5320 075 7716 23.48 (EEGEM 70.00 30.50 2.50 490 240 096 060 3755 1.20 6297 180 8031 61.19
(OIS EEEN 48.00 16.30 1.50 3.00 150 100 0.38 1048 075 1740 113 2195 18.85 WOESEAE 70.00  30.50  3.00 510 210 070 053 4676 105 8376 158 11426 73.42
(CAMSEEEN 5000 1840 1.25 285 160 128 040 757 080 1178 120 1375 16.66 WS EAR 70.00 3550 3.00 510 210 070 053 5028 105 9007 158 12287 67.32
WIERELIN 50.00 1840 1.50 315 165 110 041 1166 083 1890 1.24 2319 19.99 WEEPI 70.00 3550 3.50 530 1.80 051 045 6077 090 11384 135 16177 78.54
(OFRET 50.00 18.40 2.00 365 1.65 0.83 041 2229 083 3868 1.24 5114 26.65 (REPEN 70.00 3550 4.00 580 1.80 045 045 8757 090 16634 1.35 23923 89.76
GESSEYAN 50.00 18.40 2.50 415 165 066 041 3870 0.83 7002 124 9643 3331 ESERZE 70.00 3550 4.00 375 580 180 045 045 9167 0.90 17018 1.35 23923 84.15
(ESSER 50.00 18.40 3.00 420 120 040 030 4179 060 8018 0.90 11630 39.98 WESSEEN 70.00  40.50  4.00 570 170 043 043 9025 0.85 17230 1.28 24889 80.39
(OAERECE 5000 2040 2.00 350 150 075 0.38 1966 0.75 3478 113 4687 25.70 USRI 70.00 4050 4.00 35 570 170 043 043 9423 0.85 17604 128 24889 75.36
(PG 50.00 2040 2.50 385 135 054 034 3008 068 5601 1.01 7919 32.12 (SSEAAN 70.00  40.50 5.00 6.40 140 028 035 13646 070 26719 1.05 39410 100.49
(AR ESEN 50.00 22.40 2.00 360 1.60 0.80 040 2247 080 3924 120 5222 24.64 GSSREN 70.00 4050 500 479 640 140 0.28 035 14004 0.70 27059 1.05 39410 94.46
(EESSPERS 5000 2240 2.50 390 140 056 035 3261 070 6044 105 8510 30.80 (BB FLEId 71.00 36,00 2.00 460 260 130 0.65 2861 1.30 4432 195 5144 46.18
(VMBPElE 50.00 2540 1.25 285 160 128 040 854 080 1328 120 1550 14.29 LIRS 71.00 36.00 2.50 450 2.00 080 050 2894 100 5054 150 6725 57.72
(AEETER 50.00 2540 1.50 310 160 1.07 040 1242 080 2028 120 2512 17.15 WERESPN 71.00 36.00 4.00 560 160 040 040 7379 080 14157 1.20 20535 92.36
WOAESEETE] 50,00 25.40  2.00 340 140 070 035 1949 070 3491 105 4762 22.87 SREPE 71.00 36.00 4.00 375 560 160 040 040 7685 0.80 14445 1.20 20535 86.58
(S ETIN 50.00 2540 2.25 375 150 0.67 0.38 2905 075 5249 113 7217 25.73 (OEEEER 20.00 30.50 2.50 530 280 112 070 3664 140 5911 210 7211 84.31
(ESSEYAS 50.00 2540 2.50 390 140 056 035 3473 070 6437 1.05 9063 28.59 WSS YRS 80.00  31.00  3.00 550 2550 0.83 063 4531 125 7847 1.88 10352 100.60
(OESSEEFN 50.00 2540 3.00 410 110 037 028 4255 055 8214 0.83 11976 34.31 (S 80.00  31.00 4.00 610 210 053 053 7319 105 13677 1.58 19394 13413
(YRl 56.00 28.50 1.50 345 195 130 049 1458 0098 2259 146 2622 21.49 (OSSELE 80.00 31.00 400 375 610 210 053 053 7717 1.05 14049 1.58 19394 12575
(SRRl 56.00 2850 2.00 360 1.60 0.80 040 1910 080 3335 120 4438 28.65 SRV 80.00 35.50 4.00 620 220 055 055 8118 110 15083 1.65 21280 126.75
GOAMSESIEN 5600 2850 250 420 170 068 043 3638 085 6550 1.28 8978 3582 GIBSREEE 80.00 3550 400 395 620 220 055 055 8577 110 15512 1.65 21280 118.83
(AEREPYY 56.00 2850 3.00 430 130 043 033 4142 065 7895 0.98 11388 42.98 (RSN EERS 80,00 36.00  3.00 570 270 090 068 5401 135 9196 2.03 11919 94.40
(ESEEN 60.00 20.50 2.00 420 220 110 055 2528 110 4097 1.65 5026 39.21 (S ENTe 80.00 41.00 2.25 520 295 131 074 3698 148 5715 221 6613 65.46
SEYES 60.00 20.50  2.50 470 220 088 055 4151 1.10 7102 1.65 9255 49.01 (BN 80.00 41.00 3.00 530 230 077 058 4450 115 7838 173 10518 87.28
(S 60.00  20.50  3.00 520 220 073 055 6434 110 11429 165 15465 5881 WERESERE 80.00  41.00  4.00 620 220 055 055 8726 110 16213 1.65 22874 116.37
(RN 60.00 25.50  2.50 440 190 076 048 3447 0.95 6081 143 8175 4547 (USEEES 80.00 41.00 400 375 620 220 055 055 9220 110 16674 1.65 22874 109.10
(ESSEVAS 60.00 25.50  3.00 465 165 055 041 4495 083 8352 1.24 11784 54.56 (EESEYPY 80.00  41.00 5.00 670 170 034 043 11821 0.85 22928 1.28 33559 145.47
(OESSEEEN 60.00 30.50  2.50 450 200 0.80 050 4059 100 7088 1.50 9432 4115 (OSSR 80.00 41.00 500 479 670 170 0.34 043 12211 0.85 23296 1.28 33559 136.74
(BB EEM 60.00 30.50 2.75 475 200 073 050 5125 1.00 9117 150 12356 4526 WEERERTE 90.00 46.00 250 570 320 128 080 4232 160 6585 240 7684 92.23
GRS 60.00  30.50  3.00 470 170 057 043 5083 0.85 9407 128 13226 57.61 (BN EYER 90.00 46.00 3.50 6.00 250 071 063 583 125 10416 1.88 14161 129.12
WESSEEES 60.00  30.50 3.50 500 1.50 043 0.38 6591 075 12574 1.13 18153 57.61 (RSN EEIY 90.00  46.00 5.00 7.00 200 040 050 11267 1.00 21617 1.50 31354 18446
(S TPld 63.00 31.00 1.80 415 235 131 059 2364 118 3658 176 4238 33.38 ISR 90.00 46.00 500 499 7.00 200 040 050 11713 1.00 22035 1.50 31354 17340
B GEE] 63.00 31.00 2.50 425 175 070 044 2942 088 5270 131 7189 46.36 WESSLIY 100.00 41.00 4.00 720 320 080 080 8715 1.60 15219 240 20251 205.15
WS 63.00 31.00 3.00 470 170 057 043 4524 085 8373 128 11772 56.64 (OSPLEEY 100.00 41.00 4.00 3g9 720 320 080 080 9215 1.60 15683 240 20251 194.90
GOEBTETY 63.00 31.00 3.50 490 140 040 035 5399 070 10359 1.05 15025 64.91 (RS IPAY 100.00 41.00 5.00 7.75 275 055 069 12345 138 22937 2.06 32361 256.44
ME(Material) : ZF=mEAEE(Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. Bk PhosphatingiAZe®: Dacromet / &5 Blueingfst: Polish / AZE4F: Geomet#ift: Passivating / %8 : Teflon

@ DIN2093 /A EE DIN2093 Disc Spring / Belleville Washer DIN2093 tRifEiRAZ4E DIN2093 Disc Spring / Belleville Washerm
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DIN2093 #RAERE Az 8 - DIN2093 #RAERE Az 8
SUNZO DIN2093 Disc Spring / Belleville Washer SUNZO DIN2093 Disc Spring / Belleville Washer
I RY maﬁqalf(mm)saﬁr (N) N RY BEERE(mm)SHEF (N)
. _ E*ﬁzs% o |0 | mmes% | Emso% | H@Ts% |

g. MiERE

S ho/t RS D d t t’ H, | h vl P | E f F f F
itemNo. | [mm]| [mm] | [mm]| [mm] mm mm - [mm [N] [mm] [N] [mm [N itemNo. | [mm]| [mm]|[mm] | [mm]| [mm]| [mm] . [mm]| [N] | [mm]| [N] | [mm] [N]

oy BPIERN 100.00 41.00 5.00 7.75 275 055 0.69 13013 1.38 23561 2.06 32361 241.06 WEERVGIY 12500 71.00 10.00 930 11.80 1.80 0.18 045 42821 090 84082 135 124124606.85
WpEPLrel 100.00 51.00 2.70 620 350 130 0.88 4779 175 7410 263 8609 12316 (IS ZENE 140.00 72.00 3.80 870 490 129 123 9514 245 14773 3.68 17195 337.73
N EPLE:] 100.00 51.00 3.50 630 2.80 0.80 0.70 5624 140 9823 210 13070 159.66 (IESYPIR 140.00 72.00 5.00 9.00 400 080 1.00 12014 200 20982 3.00 27920 444.39
ERSPLEN 100.00 51.00  4.00 7.00 300 075 075 8673 150 15341 225 20674 182.47 RS PEERY 14000 7200 5.00 470 9.00 400 0.80 1.00 12847 200 21756 3.00 27920 417.72
WOREELVAS 100.00 51.00 400 380 7.00 300 075 075 9156 1.50 15789 225 20674 173.34 SeibREDY 140,00 7200 800 7.50  11.20 320 040 0.80 31903 160 59967 240 85251 666.58
ol LIl 100.00 51.00 5.00 780 280 056 070 13924 140 25810 210 36339 22808 I MPZLTN 150.00 61.00 5.00 1030 530 106 133 15292 265 25021 3.98 31041 578.88
RSP LERY 100,00 51.00 5.00 470 7.80 280 056 070 14689 140 26525 210 36339 214.40 WEEREIEY 150,00 61.00 500 475 1030 530 106 133 16221 2.65 25883 3.98 31041 549.94
(FEPSTYY 100.00 51.00 6.00 820 220 037 055 17061 110 32937 165 48022 273.70 SRV 150,00 61.00 6.00 10.80 4.80 080 1.20 19560 2.40 34161 3.60 45456 694,66
GESPERIS 10000 51.00 6.00 560 820 220 037 055 17753 1.10 33589 165 48022 255.45 (e rERY 15000 61.00 6.00 570 10.80 4.80 0.80 1.20 20684 2.40 35204 3.60 45456 659.93
WAEPEPRN 100,00 5100 7.00 655 9.20 220 031 055 27374 1.10 52454 165 75840 298.79 WGESVXEI 150,00 61.00 7.00 655 11.80 4.80 0.69 1.20 30593 240 53294 3.60 70442 758.34
WOREREETS 112.00 57.00 3.00 690 3.90 130 0.98 5834 195 9038 2.93 10489 171.92 (VLT 150.00 71.00 6.00 10.85 4.85 081 121 21067 2.43 36714 3.64 48749 645.83
(DMPAVEEN 112.00 57.00 4.00 720 320 0.80 0.80 7639 160 13341 240 17752 229.22 HSPLEEY 150,00 71.00 6.00 560 10.85 4.85 0.81 121 22703 243 38235 3.64 48749 602.77
(ORSPERN 112,00 57.00 4.00 375 7.20 320 0.80 0.80 8192 1.60 13855 240 17752 214.90 HehePlPA 150,00 71.00 800 7.50 1205 4.05 051 1.01 35885 2.03 65655 3.04 91060 807.24
(R ETTN 112.00 57.00 6.00 850 250 042 0.63 15800 1.25 30215 1.88 43707 343.83 DESPLER 150,00 81.00 8.00 7.50 12.00 4.00 0.50 1.00 38230 2.00 70060 3.00 97319 737.00
WRESERAN 112,00 57.00 6.00 5.60 850 250 042 0.63 16536 1.25 30906 1.88 43707 320.91 SRS 150,00 81.00 10.00 9.40 1340 3.40 034 0.85 57601 1.70 109889 2.55 158300923.71
(N MAET 12500 41.00 4.00 820 420 105 1.05 8501 210 13943 315 17346 33810 WEEPELTE 160.00 82.00 4.30 990 560 130 140 12162 2.80 18832 4.20 21843 500.41
GOAPSCIN 125,00 51.00 4.00 850 450 113 113 10096 225 16265 3.38 19817 321.18 Wikl 160.00 82.00 430 415 990 560 130 140 12653 2.80 19288 4.20 21843 482.95
WIRSBELIY 12500 51.00 4.00 380 850 450 113 113 10705 2.25 16830 3.38 19817 305.12 (REPIVAN 160.00 82.00 6.00 1050 450 075 113 17203 2.25 30431 3.38 41008 698.25
(AP LIRl 125,00 51.00 5.00 890 390 0.78 0.98 13063 1.95 22931 293 30669 401.48 WIS 160,00 82.00 6.00 5.60 1050 450 075 1.3 18496 2.25 31633 3.38 41008 651.70
WOEEPPPAS 125,00 5100 500 475 890 390 078 098 13804 1.95 23619 293 30669 381.40 (eI 160.00 82.00  10.00 9.40 1350 350 0.35 0.88 50547 175 96216 2.63 1383311094.00
(pPPER 125.00 51.00 6.00 940 340 057 0.85 17027 170 31514 255 44307 481.77 Wk Ol 160.00 82.00  11.00 1020 1450 350 032 0.88 66678 1.75 127338 2.63 1835181187.00
(RSB PZEN 12500 51.00 6.00 565 940 340 057 0.85 17944 170 32369 255 44307 453.70 RISl 180.00 92.00 4.80 11.00 620 129 155 14646 3.10 22731 4.65 26442 708.34
GEPPEE 125.00 61.00 5.00 9.00 4.00 0.80 1.00 14615 200 25526 3.00 33965 366.95 (RSB EPA 180.00 9200 4.80 460 11.00 620 129 155 15352 3.10 23387 4.65 26442 678.82
(OECPEIN 12500 61.00 5.00 475 9.00 400 0.80 1.00 15455 200 26305 3.00 33965 348.61 RS IER 180.00 92.00  6.00 1110 510 085 1.28 16558 2.55 28552 3.83 37502 885.42
(PP yAll 125.00 61.00 6.00 960 3.60 060 0.90 19789 1.80 36336 2.70 50722 440.34 ARG 180.00 9200 6.00 560 1110 510 0.85 1.28 17866 2.55 29767 3.83 37502 826.39
WOEEPPERS 12500 6100 600 560 9.60 360 060 090 21079 1.80 37539 270 50722 410.99 WREITY 180.00 9200 10.00 940 1400 400 040 100 46850 200 88141 3.00 1254171387.00
(RSB PLRY 12500 61.00 800 7.50 1090 2.90 036 0.73 34434 145 65305 218 93577 550.43 HSREY 180.00 92,00 13.00 1210 1650 3.50 0.27 0.88 84574 175 163392 263 2378831786.00
P MPETlel 125,00 64.00 3.50 800 450 129 113 8514 225 13231 3.38 15416 24878 WIS PV 200,00 82.00 5.00 480 1050 550 110 1.38 9700 275 15400 4.13 18400 980.00
(NEERESEN 125,00 64.00 5.00 850 350 070 0.88 12238 175 21924 263 29908 355.39 (RSPl 200,00 82.00 6.00 580 13.00 7.00 117 175 22300 3.50 35000 5.25 41200 1190.00
(GRS EVI 12500 64.00 5.00 470 850 350 070 0.88 13031 175 22661 2.63 29908 334.07 Wit CE] 200.00 8200 800 7.50 1420 620 0.78 1.55 35519 3.10 60470 4.65 78034 1539.00
ESVEELH 125.00 64.00  6.00 960 360 060 0.90 20348 1.80 37362 270 52155 426.47 WehE Rl 200.00 8200 850 810 1450 600 071 150 38500 3.00 67200 4.50 89300 1660.00
GPSPEVES 12500 64.00 6.00 560 960 360 060 0.90 21674 1.80 38599 270 52155 398.04 WEEBRERY 200,00 82.00 10.00 9.40 1550 550 0.55 1.38 52053 275 94245 413 1294451928.00
DDEEBELTS 12500 64.00 7.00 655 10.00 3.00 043 075 25528 1.50 47615 225 67216 465.56 WIRSRERY 200,00 82.00 12.00 11.25 1660 460 0.38 115 67868 2.30 128082 3.45 182737 2308.00
(iRPETTNY 12500 64.00 8.00 750 10.60 260 033 0.65 31118 1.30 59520 1.95 85926 533.04 (RS PPERY 200,00 82.00 13.00 1210 1650 3.50 0.27 0.88 62100 1.75 120000 2.63 174800 2480.00
p 8Vl 125.00 71.00 6.00 930 330 055 0.83 19538 1.65 36302 248 51217 391.52 WRS P2 200.00 92.00 1000 9.40 1560 560 056 140 55657 2.80 100501 4.20 137688 1828.00
BB EREN 12500 71.00 6.00 560 930 330 055 0.83 20725 1.65 37411 248 51217 365.41 Wit opi 20000 92.00 1200 11.25 16.80 4.80 040 1.20 74572 240 140170 3.60 199269 2187.00
GREPELEY 12500 71.00 800 745 1090 290 036 073 38416 145 72705 218 103964 486.13 WERE P 200,00 92.00  14.00 13.05 1810 4.10 029 103 95817 2.05 184267 3.08 267227 2537.00
ME(Material) : ZF=mEAEE(Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. Bk PhosphatingiAZe®: Dacromet / &5 Blueingfst: Polish / AZE4F: Geomet#ift: Passivating / %8 : Teflon

m DIN2093 {FiERERZ8E DIN2093 Disc Spring / Belleville Washer DIN2093 iFiEMERZ8E DIN2093 Disc Spring / Belleville Washerm
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DIN2093 iF gz - DIN2093 iF gz
SUNZO DIN2093 Disc Spring / Belleville Washer SUNZO DIN2093 Disc Spring / Belleville Washer

I R %88 [E R (mm) S ERAF (N) B R¥ 12 88 AR (mm)SERAF (N)
wa |00 | mmosw | F@s% | EETS% | 000 wa |00 | mmes% | Ems0% | EMI5% | 000
i B
[ka] [ka]

He D d t t' H, ho/t f F i F f F
temNo. | [mm]| [mm] | [mm]| [mm]| [mm]]| [ # [mm]] [N] | [mm]| [N] | [mm] [N]

g. MiERE

we D d t t’ Ho | ho | st f | F f F f F
itemNo. | [mm]|[mm]|[mm]|[mm]| [mm]| [mm] ? [mm] [N] | [mm]| [N] | [mm] [N]

(ESpale 200.00 102.00 5.50 1250 7.00 127 175 19817 3.50 30882 525 36111 1004.00 (RS EFUE 250,00 127.00 16.00 1490 21.80 580 0.36 1.45 141529 290 267853 4.35 383017 4260.00
soREURAE] 200.00 102.00 550 530 1250 7.00 127 175 20659 3.50 31663 5.25 36111 967.07 (OREREFEN 250,00 127.00 16.80 15.65 22.00 520 0.31 1.30 142800 2.60 273500 3.90 395400 4470.00
sonE il 200.00 102.00 800 7.50 13.60 560 070 1.40 33367 2.80 57955 4.20 76378 1368.00 (RS SR 250,00 127.00 17.50 16.35 22.00 450 0.26 113 136000 2.25 263600 3.38 384900 4670.00
BOREEGE 200.00 102.00 830  7.80 14.30 6.00 072 150 40500 3.00 70000 4.50 91800 1420.00 (SRR 250,00 127.00 18.50 17.30 23.00 450 0.24 113 159700 2.25 310400 3.38 454300 4950.00
(balEEE 200.00 102.00 9.00 860 1460 560 0.62 140 44100 2.80 78800 4.20 107100 1570.00 WnEetEl 270.00 127.00 10.65 1000 1800 735 0.69 184 53800 3.68 93700 5.51 123900 3500.00
(il EPE 200,00 102.00 10.00 940 1560 560 056 140 58756 2.80 106099 4.20 145357 1716.00 EREFEN 270.00 142.00 22.00 26.90 4.90 022 1.23 248700 245 490700 3.68 728300 7150.00
senlPRE] 200,00 102.00 11.00 1030 15.00 4.00 036 1.00 49500 2.00 93900 3.00 134500 1880.00 Wil SRLH 280.00 127.00 12.00 11.40 2140 940 0.78 235 95400 4.70 163100 7.05 211600 4380.00
WUREEEEN 200.00 102.00 12.00 1125 1620 420 035 1.05 66983 2.10 127401 3.15 183020 2053.00 (EESEPEE 280.00 127.00 19.00 18.00 25.00 6.00 0.32 150 178200 3.00 342600 4.50 496800 6910.00
WORECEL 200,00 102.00 14.00 13.05 1820 420 030 1.05 103986 2.10 199671 3.15 289181 2381.00 Wit SPPH 280.00 142.00 12.00 11.30 2100 9.00 075 225 95100 450 163400 6.75 212900 4060.00
JohE R 200,00 112.00 6.00 580 12.00 6.00 1.00 1.50 19700 3.00 32200 4.50 39700 980.00 WeitcbEH 280.00 142.00 15.00 1410 2140 6.40 043 1.60 105700 3.20 197600 4.80 279500 5060.00
BeiE P 200.00 112.00 12.00 11.25 16.20 420 035 1.05 71671 2.10 136317 3.15 195830 1904.00 RS =PI 280.00 142.00 16.60 15.60 23.25 6.65 0.40 1.66 146600 3.33 275800 4.99 392300 5600.00
WoiE R 200.00 112.00 14.00 13.05 17.50 3.50 025 0.88 90576 1.75 175719 2.63 256758 2209.00 (RS EFH 280.00 142.00 17.45 16.40 23.90 645 037 1.61 162300 3.23 307600 4.84 440400 5890.00
peaEEEE 200.00 112.00 15.00 14.00 1800 3.00 020 075 93500 1.50 183100 2.25 269700 2370.00 ksSSPl 280.00 142.00 18.00 16.90 24.00 6.00 033 150 162600 3.00 310600 4.50 447900 6070.00
(opE G 200.00 112.00 16.00 14.80 19.80 3.80 0.24 095 146464 1.90 284370 2.85 415725 2505.00 BiRE=PRM 280.00 142.00 18.90 17.80 24.60 570 0.30 1.43 175800 2.85 338300 4.28 491000 6390.00
EEBLNIE 22500 11200 650 620 13.60 7.10 1.09 178 23582 3.55 37417 533 44580 1455.00 UREEREE 280.00 142.00 20.30 1910 2540 510 0.25 1.28 190600 2.55 370300 3.83 542100 6860.00
(OiElP 225,00 11200 800 750 1450 650 0.81 163 32870 3.25 55412 4.88 70749 1761.00 (ESEPEN 280.00 142.00 22.00 20.65 26.35 435 020 1.09 202800 2.18 397600 3.26 586300 7410.00
(eal Rl 22500 112.00 9.00 845 1550 650 072 163 43600 3.25 75300 4.88 98800 1980.00 RS SR 280.00 152.00 12.80 11.90 19.80 7.00 0.55 1.75 82100 3.50 148000 5.25 202500 4060.00
G EPREE 22500 112.00 10.00 940 1620 620 062 155 52800 3.10 93900 4.65 126700 2200.00 Wenb SRR 280.00 152.00 15.00 14.00 2140 640 043 160 111300 3.20 207500 4.80 292700 4770.00
(APl 22500 112.00 10.80 10.00 1650 570 053 143 58100 2.85 105200 4.28 144400 2350.00 Wonl RPN 280,00 152.00 18.50 17.40 23.60 510 0.28 1.28 152700 2.55 295400 3.83 430600 5930.00
GRRSPLIN 225.00 112.00 12,00 11,25 17.00 500 042 125 64497 250 120738 3.75 171016 2641.00 (RSREEEN 300.00 127.00 12.00 11.30 21.00 9.00 0.75 225 76300 4.50 131000 6.75 170700 5150.00
Wb oLyl 22500 11200 16.00 1490 2050 450 028 113 128407 2.25 247489 3.38 359590 3498.00 WEECEPE 300,00 127.00 13.00 1230 2050 7.50 058 1.88 70900 3.75 127800 5.63 174900 5600.00
Jenl R 250,00 102.00 10.00 940 1800 800 0.80 200 58157 4.00 98485 6.00 126387 3019.00 (OESREEEN 300,00 127.00 14.00 1330 21.00 7.00 0.50 175 78300 3.50 144200 5.25 201400 6060.00
BOEECEEE 250,00 102.00 12.00 11.25 19.00 7.00 058 175 75052 3.50 134524 5.25 182962 3613.00 RN 300.00 127.00 15.30 2280 7.50 049 1.88 104600 3.75 197000 5.63 281200 6970.00
aoikchllel 250.00 127.00 7.00 670 14.80 7.80 111 195 26895 3.90 42527 5.85 50466 1915.00 (ihSSEERM 300.00 127.00 16.00 1520 2430 830 052 2.08 140200 4.15 257000 6.23 357400 6920.00
soaECGEE 250,00 127.00 7.50 7.00 16.50 9.00 120 225 41900 4.50 64400 6.75 73500 2000.00 BESEER 300,00 127.00 17.00 1610 23.80 6.80 040 1.70 128400 3.40 242200 5.10 345500 7330.00
sopb Pl 250,00 127.00 800  7.50 16.00 800 1.00 200 38439 4.00 61836 6.00 74819 2144.00 (GEEEECH 300,00 127.00 17.40 16.45 2265 525 0.30 131 101100 2.63 194800 3.94 283000 7490.00
sopl =GR 250,00 127.00 9.00 845 1660 7.60 0.84 1.90 45900 3.80 76800 5.70 97300 2420.00 (REETGH 300,00 152,00 850 825  16.80 830 098 208 31300 4.15 51500 6.23 64100 3400.00
Aoal LT 250,00 127.00 920 860 17.40 820 0.89 205 55200 4.10 91000 6.15 113400 2460.00 (ihSREPEE 300,00 152,00 10.00 9.40 20,00 10.00 1.00 250 64300 5.00 104500 7.50 126600 3880.00
R L 250,00 127.00  10.00 940 17.00 7.00 070 175 51871 3.50 90206 5.25 119053 2687.00 WnEEUBE 300,00 152.00 12.00 11.30 21.00 900 075 225 82800 4.50 142200 6.75 185300 4660.00
Sealhl 250,00 127.00 10.50 990 1800 7.50 071 1.88 64800 3.75 112500 5.63 148100 2830.00 (EEEREVES 300,00 152.00 13.00 1220 22.00 9.00 0.69 225 101200 4.50 176200 6.75 232800 5030.00
JOAE=lPA 250,00 127.00 11.00 1040 1880 7.80 071 1.95 77000 3.90 133900 5.85 176900 2970.00 (EEREVEE 300,00 152.00 14.00 13.20 22.00 800 0.57 2.00 102500 4.00 184700 6.00 252700 5440.00
WeRELERY 250,00 127.00 12.00 11.25 1930 730 061 1.83 87633 3.65 156021 5.48 210806 3216.00 JhESREH 300,00 152.00 14.50 1360 2200 7.50 052 1.88 103400 3.75 188600 563 260900 5610.00
SR cGCE 250,00 127.00 13.00 1220 19.60 6.60 051 1.65 93900 3.30 171800 4.95 238300 3490.00 WeiE R 300,00 152.00 15.00 1410 2300 800 053 200 123100 400 223900 6.00 308900 5820.00
BehE S 250,00 127.00 13.50  12.60 19.60 6.10  0.45 1.53 94200 3.05 174400 4.58 244700 3600.00 JoiE =M 300.00 152.00 1550 14.60 23.50 800 0.52 200 134100 4.00 245200 6.00 339900 6020.00
ponE=EEEY 250.00 127.00 14.00 1310 19.60 5.60 0.40 1.40 93239 2.80 175145 4.20 248828 3745.00 WREEREE 300.00 152.00 16.10 1510 23.70 7.60 0.47 1.90 139200 3.80 257000 5.70 359500 6230.00
poaEcEPA 250,00 127.00 14.50  13.60 20.00 550 0.38 1.38 100400 2.75 189700 4.13 270800 3890.00 (eBEREVEN 300,00 152.00 16.50 23.00 650 039 1.63 117500 3.25 225600 4.88 327600 6810.00
(il SRRl 250,00 127.00 15.00 1410 21.00 6.00 040 150 122500 3.00 230500 4.50 327900 4030.00 RS =L 300,00 152.00 17.00 16.00 2440 7.40 0.44 1.85 155600 3.70 290300 5.55 410000 6600.00
ME(Material) : =Mt (Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. Bk PhosphatingiAZe®: Dacromet / &5 Blueingfst: Polish / AZE4F: Geomet#ift: Passivating / %8 : Teflon

m DIN2093 A8 E DIN2093 Disc Spring / Belleville Washer DIN2093 Rz E DIN2093 Disc Spring / Belleville Washerm
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DIN2093 #RAERE Az 8 - DIN2093 #RAERE Az 8
SUNZO DIN2093 Disc Spring / Belleville Washer SUNZO DIN2093 Disc Spring / Belleville Washer
I RY nzamalﬂmm)saﬁr(m N RY BEERE(mm)SHEF (N)
e _ E*ﬁ25% ﬁwoo 1000
[kg]

e —
e D d t t' H, h ho/t f = f F f F =3
itemNo. | [mm]| [mm]| [mm] | [mm]| [mm]| [mm] . [mm]| [N] | [mm]| [N] | [mm] [N] kgl

g. MiERE

s ho/t
itemNo. | [mm]| [mm]|[mm]| [mm] mm mm - [mm [N] [mm] [N] [mm [N

BB RE 300.00 152.00 18.00 16.80 25.00 7.00 039 175 170900 3.50 321700 5.25 457700 6930.00 feEfE Rl 380.00 192.00 25.00 23.40 33.00 8.00 0.32 2.00 313100 4.00 599300 6.00 865600 15500.00
(LEEEci-PRl 300.00 152.00 18.50 17.40 25.00 6.50 035 1.63 167900 3.25 319600 4.88 459500 7180.00 BBl H 380.00 202.00 12.00 11.50 25.00 13.00 1.08 3.25 98100 6.50 156300 9.75 187300 7350.00
[(ONERCLERE 300.00 152.00 19.50 18.30 26.20 6.70 0.34 1.68 202200 3.35 385200 5.03 554200 7550.00 flREEhl 380.00 202.00 15.00 14.10 27.00 12.00 0.80 3.00 144400 6.00 244600 9.00 313900 9000.00
CRSCLTES 300.00 152.00 20.00 18.80 2550 5.50 0.28 1.38 173000 2.75 334500 4.13 487600 7750.00 GRS EEEE 380,00 212.00 18.00 16.70 27.00 9.00 0.50 2.25 158000 4.50 288300 6.75 398700 10200.00
((LERELLAN 300.00 152.00 20.50 19.30 26.50 6.00 0.29 1.50 204700 3.00 394700 4.50 573800 7960.00 W EET-P8 400.00 202.00 10.00 9.60 22.00 1200 1.20 3.00 50100 6.00 77900 9.00 90400 7050.00
(GREEE 300.00 182.00 1200 1110 18.00 6.00 050 1.50 54400 3.00 99100 4.50 136900 3890.00 (epSRETEN 400,00 202.00 12.00 11.30 2650 1450 1.21  3.63 107500 7.25 165400 10.88 189200 8300.00
UEEELVAS 320.00 172.00 810 760 1630 8.20 1.01 205 26200 410 42000 6.15 50600 3410.00 Gepe =P 400.00 202.00 14.00 1320 27.00 1300 0093 3.25 122400 6.50 200800 9.75 248900 9700.00
SRR 320,00 172,00 9.00 850 19.00 10.00 1.11 250 47000 500 73900 7.50 87100 3820.00 Dol L 40000 202.00 1600 1510 28.00 1200 075 3.00 146600 6.00 252100 9.00 328800 1110000
GLERRELTEN 320.00 172.00 13.00 12.20 20.00 7.00 0.54 1.75 64400 3.50 117000 5.25 161000 5480.00 st =l 400.00 202.00 19.00 17.90 3000 11.00 058 275 198900 5.50 357700 8.25 483200 1320000
WEEETE 320.00 172.00 15.00 14.10 21.00 6.00 040 150 77600 3.00 146100 4.50 207900 6330.00 oLy E 40000 202.00 2030 1910 3110 1080 053 270 230900 540 420300 810 580100 1400000
ERENRAENN #70.00 (17200 [13.201 18 65 1 9401 510,20 111 52351 437001 5200 SB600N [U7.65 " 80700 | (520,00 LT 400,00 202.00 21.20 19.90 3140 10.20 048 2,55 240700 5.10 443500 7.65 619200 1460000

UDRERETPA 340.00 172.00 950 890 2080 1130 1.19 283 57000 565 87900 848 100800 4720.00
REEEERY 340.00 172.00 10.50 9.90 22,50 12.00 1.14 3.00 78300 6.00 122200 9.00 142500 5250.00
GEEETEAS 340.00 172.00 11.00 10.40 2240 11.40 1.04 285 78300 570 125400 8.55 151000 5520.00
GO 340.00 172.00 11.50 10.80 2290 1140 099 2.85 87000 570 140300 8.55 170400 5730.00
GO 340.00 172.00 1250 11.80 23.00 10.50 0.84 263 90800 5.25 152500 7.88 194000 6260.00
GOERETYAY 340.00 172.00 13.50 1270 23,50 10.00 0.74 250 101300 5.00 174300 7.50 227600 6740.00
GRS 340.00 172.00 13.70 1290 2430 10.60 0.77 2.65 115000 5.30 196200 7.95 253900 6840.00
SEEETEES 340.00 172.00 14.20 13.30 2440 10.20 0.72 2,55 118800 5.10 205200 7.65 268900 7050.00
GRSV ORS 340.00 172.00 14.60 13.70 25.10 10.50 0.72 2.63 132700 5.25 229400 7.88 300900 7270.00
GLOREEPAS 340.00 172.00 15.30 1440 2470 9.40 0.61 235 126200 4.70 224700 7.05 303700 7640.00
Hlp S8 340.00 172.00 15.80 14.80 25.50 9.70 0.61 243 144000 4.85 255900 7.28 345200 7850.00
((EENCVElN 340.00 172.00 16.20 15.20 2560 9.40 0.58 235 146700 4.70 263200 7.05 358400 8060.00
GAEEAES 340.00 172.00 17.00 16.00 2530 8.30 0.49 2.08 140300 4.15 258300 6.23 360400 8490.00

WOREREEN 400.00 202.00 22.50 21.20 3250 10.00 0.44 2.50 274900 5.00 512000 7.50 722000 1560000
LOREREGGN 400.00 202.00 30.00 28.20 37.20 7.20 0.24 1.80 422500 3.60 822700 5.40 1206000 2070000
RS TE 440.00 212.00 18.50 32.00 13.50 0.73 3.38 190400 6.75 338500 10.13 458400 1700000
SleEEn P 440.00 252.00 25.00 23.20 33.00 8.00 0.32 2.00 257500 4.00 491700 6.00 708500 18600.00
fenE el 450.00 202.00 25.50 24.00 3410 860 0.34 215 241500 4.30 461200 6.45 665000 23900.00
USRI NS 450.00 252.00 21.00 19.50 33.00 12.00 0.57 3.00 251200 6.00 449800 9.00 610900 1670000
RS LEN 450.00 252.00 25.00 23.30 33.80 880 0.35 2.20 269500 4.40 511400 6.60 733000 20000.00
SRS 470.00 237.00 33.00 31.00 42.00 9.00 0.27 2.25 516100 4.50 999000 6.75 1456000 31500.00
BTV 480.00 252.00 20.30 19.00 33.00 12.70 0.63 3.18 207400 6.35 367200 9.53 493500 19600.00
BRERiEE 480.00 252.00 20.70 36.60 1590 0.77 3.98 285500 7.95 502600 11.93 674300 2130000
flne el 500.00 202.00 37.00 35.00 4440 740 0.20 1.85 466200 3.70 914900 5.55 1350000 45100.00
flne B 500.00 242.00 32.00 30.00 41.00 9.00 0.28 2.25 408400 4.50 788400 6.75 1147000 35400.00

YN 340.00 172.00 17.30 16.30 26.10 8.80 0.51 2.20 158700 4.40 290800 6.60 403900 8640.00 R 500.00 252.00 19.00 34.50 il SR SOIRIDE TS SAESOS] RIIEE0 sARSSiR SSE
R/ 34000 172.00 18.00 16.90 26.00 800 044 200 156400 4.00 291000 6.00 409800 8960.00 ERRlieTl 600-00 282.00 22.00 gl e O (EL S el SR SR R i e e e RO
SRR 34000 172.00 2000 1870 28.00 800 040 2.00 209500 4.00 393500 6.00 558900 9920.00 MRl 60000 282.00 24.00 A000 TR0 [ERe | |ESoR] SRl kB0 FRIRSRE IRGoll 0] FabAN
SRR 34000 172.00 22.00 20.60 28.00 600 027 1.50 195500 3.00 377900 4.50 550600 10900.00

REFEN 36000 182.00 1550 14.60 23.50 800 052 200 93000 4.00 170000 6.00 235700 8680.00

GLEEREETEN 360.00 182.00 20.00 18.80 28.30 8.30 0.42 2.08 194800 4.15 365200 6.23 518000 11200.00

RETEN 36000 18200 21.00 1970 28.00 7.00 033 175 182000 350 347500 525 501000 11700.00

RSP 36000 182.00 21.50 20.20 29.50 8.00 037 200 227700 4.00 431200 6.00 617000 12000.00

RECEN 36000 182.00 23.00 21.60 3020 7.20 031 1.80 243300 3.60 466700 5.40 675700 12800.00

USRI 37000 20200 25.00 23.20 3140 640 026 1.60 271200 3.20 525000 4.80 765700 13700.00

RGN 370.00 20200 2600 2420 32.80 680 026 170 324500 3.40 628000 5.10 915500 14300.00

U 380.00 152.00 19.00 1800 29.00 10.00 053 2.50 174600 5.00 319100 7.50 442400 13500.00

REEP 38000 192.00 13.50 1270 26.20 1270 094 3.18 120300 635 196600 9.53 242400 8420.00

tE(Material) : F=mEALTE(Finish) :

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc.. Bk PhosphatingiAZe®: Dacromet / &5 Blueingfst: Polish / AZE4F: Geomet#ift: Passivating / %8 : Teflon

m DIN2093 {FiERERZ8E DIN2093 Disc Spring / Belleville Washer DIN2093 iFiEMERZ8E DIN2093 Disc Spring / Belleville Washerm
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. L STE A IY YA
S U N ZO WERE BRI HE SUNZO Bearing Preload Disc Spring

Bearing Preload Disc Spring

! R TRE PR 4 T R 5

M EE RAEM , BEEBHORKNRT
ZRABRRREENIES
EHENBE , REEHIEM.

As for pre-tightening of bearing, there are two types,
grooveless and grooved, in disc spring. Through the
simple ring design, the load force becomes uniform

D D when multiple plates are connected in parallel. With
L { . I the same displacement volume, the load multiple
increases.

— | = - —
() ATUR PR Az (b) B e A TR FRRRAZ A EE
R S EEE(mm)SEEF (N)

S EREf(mm) SEEF (N)

Ef{ﬁS 0% J—*TETS /6 ’,@1 000
FRERAEESERY [mm] [m m] [mm] &l
Ttem No, [mm] [N] [m m] [N] [ka]

39.6 255  0.50 1.30 0.40 0.60 2.82

| ER
o . o E*ﬁso% Eéﬁm% 1000

ﬁ%ﬁﬁ%ﬁg [mm] [mm] | [mm] B
[mm] [N] [mm [N] [kl

623 9.8 6.2 0.15 0.60 0.23 0.35 0.050

002 002 9.8 6.2 0.20 0.40 0.10 1) 0.15 24 0.072 6004 6302 416 255 045 2.05 0.80 34 1.20 39 2.50
002 003 624 12.8 7.2 0.20 0.65 0.23 16 0.35 18 0.130 6025 41.6 255 0.50 1.40 0.45 113 0.67 114 3.34
002 004 12.8 7.2 0.25 0.50 0.12 24 0.19 29 0.173 6005 6303 465 30.5 045 2.05 0.80 39 1.20 44 2.84
002 005 625 634 15.8 8.2 0.25 0.75 0.25 17 0.40 20 0.280 46.5 305 0.60 1.50 0.45 140 0.67 155 4.54
002 006 15.8 8.2 0.25 0.55 0.15 20 0.22 23 0.281 6304 515 355 045 2.10 0.85 42 1.25 47 3.07
002 007 626 635 18.8 9.2 0.25 1.00 0.38 17 0.55 20 0.34 6206 51.5 355 | 0.60 1.50 0.45 124 0.67 135 5.15
002 008 18.8 9.2 0.30 0.65 0.17 26 0.26 31 0.50 6006 54.5 40.5 045 215 0.85 48 1.30 53 3.20
002 009 607 18.8 10.2  0.25 1.05 0.40 19 0.60 24 0.35 54.5 40.5  0.60 1.50 0.45 127 0.67 140 4.92
002 010 18.8 10.2  0.35 0.70 0.17 40 0.26 51 0.54 6007 6305 615 40.5 055 2.55 1.00 49 1.50 54 5.84
002 011 608 627 21.8 123 0.25 1.25 0.50 19 0.75 24 0.42 61.5 40.5 0.70 1.80 0.55 164 0.82 186 9.25
002 012 21.8 123 | 1035 0.75 0.20 38 0.30 46 0.70 6008 67.5 50.5 0.55 2.60 1.05 76 1.60 78 5.50
002 013 609 237 143  0.30 1.30 0.50 21 0.75 25 0.66 6207 67.5 505 0.70 1.70 0.50 143 0.75 160 8.65
002 014 23.7 143 0.40 0.90 0.25 69 0.37 80 0.88 6306 715 455 0.60 2.90 1.15 71 1.70 74 9.60
002 015 O] 629 25.7 143 0.30 1.40 0.55 24 0.80 28 0.70 725 455 0.70 2.10 0.70 190 1.05 185 13.12
002 016 25:7 143 040 0.90 0.25 54 0.37 64 1.13 71.5 50.5 0.60 2.90 1.15 127 1.70 127 8.20
002 017 RAeeht 27.7 17:3 | 035 1.45 0.55 25 0.80 31 0.79 71.5 50.5 0.70 2.10 0.70 223 1.05 217 11.05
002 018 27.7 17.3 040 1.00 0.30 73 0.45 80 127 6009 74.5 555  0.60 2.90 1.15 88 1.70 91 7.58
002 019 6200 29.7 173  0.35 1.55 0.60 26 0.90 32 1.20 6208 74.5 555 0.80 1.90 0.55 186 0.82 21y 12.17
002 020 29.7 173 0.40 1.10 0.35 80 0.52 82 1.43 6307 795 50.5 0.70 3.10 1.20 78 1.80 a3 13.50
([IFERFSR 6002 6201 31.7 204 035 155 0.60 27 0.90 33 1.02 6209 79.5 505  0.80 2.30 0.75 228 112 228 18.58
002 022 31.7 204 040 1.10 0.35 79 0.52 81 1.47 6010 79.5 555 0.70 2.90 1.10 127 1.65 127 14.50
002 023 6300 346 204 0.40 1.65 0.65 27 1.00 32 1.65 79.5 555 0.80 2.30 0.75 264 112 264 1597
002 024 34.6 204 0.40 1.10 0.35 60 0.52 61 1.92 84.5 60.5 0.75 3.15 1.20 66 1.80 78 13.0
LPSRUFEE 6003 6202 34.6 224 0.35 1.55 0.60 27 0.90 32 1.20 6210 84.5 60.5 0.90 2,50 0.80 352 1.20 357 19.2
002 026 346 224 0.50 1.20 0.35 106 0.52 119 2.14 6308 895 60.5 0.80 3.30 1.25 90 1.90 104 18.1
002 027 6301 36.6 204 0.40 1.90 0.75 31 1.10 35 2.28 89.5 60.5 0.90 2.50 0.80 284 1.20 288 24.2
002 028 36.6 204 0.50 1.30 0.40 103 0.60 111 2.85 6011 89.5 655 0.80 3.40 1.30 180 195 189 16.0
002 029 6203 39.6 25.5 0.40 1.90 0.75 33 1.10 37 il

m RN Z AR A Bearing Preload Disc Spring AT E AR EE Bearing Preload Disc Sprim
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m WRAMEHRLEE pig BT
Bearing Preload Disc Spring Double Slotted Disc Spring

wmRme| D t h, Allow transfer | Axial pressure
Item No m] [mm] | [mm] | wheelbase/kgf.cm F/N
010 001 14 0.5 1.4 0.6 80

| i8¢ 58 R (mm) SEF (N)

XUB TR 38 8 R — A5 IR

R &
58 : | mmso% it
Item No. [N] Lkg]

3 j ; ;
002 058 89.5 655 0.90  2.50 0.80 330 1.20 333 207 14 “ 03 1id 3 40 HUBRF SR | RRSMEAN
002 059 I 945 755 0.80  3.45 1.35 191 2.00 206 13.3 14 5 0.5 1.2 26 210 R M FERY™ M.
002 060 94.5 75.5 1.00 2.20 0.60 272 0.90 325 19.9 18 6 0.5 15 3.2 180 The double-groove disc springis a
002 061 6309 99.0 65.5 1.00 2.60 0.80 274 1.20 293 34.0 18 7 0.5 1.4 5.0 250 special disc spring where there are
(PGPl 6013 6211 99.0 705 1.00 2.60 0.80 312 1.20 333 29.80 18 3 05 13 71 310 radial grooves at both internal and
002 063 6310 109.0 705 125 270 073 294 1.09 356 53.20 22 5 0.6 16 9% 370 anernaladidieldes,
(WPRNTS 6014 6212 1090 755 1.5 2.70 0.73 327 1.09 394 47.60 5 5 T T T o
002 065 I 1140 905 1.25 2.45 0.60 311 0.90 396 37.00 ) 11 06 L o1 500
002 066 6311 1190 755 1.25 2.80 0.78 270 1.16 319 65.20 £
002 067 6213 119.0 855 1.25 2.80 0.78 331 1.16 391 52.80 %7 12 bes L8 k23 220
PRIl 6016 6214 1240 905 125  3.00 0.88 392 131 441 55.30 27 ¢ & I8 %3 =30
002 069 6312 129 855 1.25 3.20 0.98 375 1.46 402 71.90 27 14 0.65 1.7 27 680 []
WPV 6017 6215 129 955 1.25 3.20 0.98 462 1.46 500 58.00 27 15 0.65 1.6 31 770
002 071 6313 139 905 1.25 3.25 1.00 329 1.50 353 85.70 37 16 0.9 2.6 50 1030 1
([or Pl 6018 6216 139 101 1.25 3.25 1.00 398 1.50 427 70.20 37 17 0.9 25 57 1150
002 073 6314 149 955 150 3.20 0.85 312 1.28 380 120.90 37 18 0.9 o 67 1270 =
WPIYZl 6020 6217 149 106  1.50 3.20 0.85 368 1.28 448 101.30 37 20 09 53 g 1540
002 075 6315 159 101  1.50 3.50 1.00 356 1.50 409 139.40 -
42 22 0.9 2.5 98 1490
002 076 R ZiRRFSE: 159 111 1.50 3.50 1.00 415 1.50 477 119.80
002 077 6316 169 111  1.50 3.80 1.15 432 1.73 472 150.10 2 2 o3 48 tad hied
(CPRRVES 6022 6219 169 121 150  3.80 1.15 497 1.73 542 128.70 e I & has A
002 079 6317 179 121 2.00 420 1.10 702 1.65 861 214.40 52 28 1.15 3.1 208 2550
(WPARGEGN 6024 6220 179 126 200  4.20 1.10 761 1.65 934 199.20 52 30 ks || 248 2900
002 081 6318 189 121  2.00 430 1.15 628 1.73 760 259.80 52 32 138 ||| 27 283 3300
002 082 6221 189 131 2.00 4.30 1.15 702 1.73 849 228.70 £3 35 TN 2 339 3750
002 083 6319 198 131  2.00  4.50 1.25 691 1.88 813 271.70 62 38 115 31 402 3600
(WPEREPE 6026 6222 198 141 200 450 1.25 779 1.88 917 238.10 62 20 115 30 253 2000
002 085 6224 6320 213 151  2.25 4,50 1.12 746 1.69 941 313
62 42 115 2.8 506 4450
002 086 [RJEL 6321 223 161  2.25 4.60 T2 747 1.76 933 330
002 087 6226 228 161  2.25 4.95 1.35 864 2.02 1030 362 62 43 L1525 297 5200
002 088 IEX 6322 238 | 161 |[225 | 538 1.50 886 5385 1020 426 70 48 115 3.0 678 5000
002 089 6228 248 171 2.50 5.00 1.25 795 1.88 1000 497 70 50 115 27 746 5500
002 090 L 6324 258 171  2.50 5.50 1.50 928 2.25 1108 575 70 55 150 N2 928 7000
002 091 6230 268 181  2.50 5.70 1.60 990 2.40 1160 602 80 60 115 27 1116 6800
002 092 Tl 6326 278 181 250 6.00 175 1020 2.63 1160 686 90 65 1.15 31 1308 6700
(PR CEl 5038 6232 288 191 275 5.75 1.50 931 2.25 1150 788 90 70 115 27 1538 8000
002 094 6328 298 191 275 6.35 1.80 1130 2.70 1310 887 o, o T i 2800
(WPINGEEN 6040 6234 308 202 3.00 6.10 1.55 1050 2.33 1300 1000
100 80 115 2.7 2045 9300
002 096 6236 6330 318 212  3.00 6.20 1.60 1060 2.40 1300 1040
WANIEVS 6044 6238 6332 338 232 3.00 6.60 1.80 1180 2.70 1410 1120 Bl ol R 2288 9000
PNTS 6048 6240 6334 358 242 3.00  7.20 2.10 1350 3.15 1530 1290 110 90 115 27 2590 10600
120 100 115 2.7 3241 11900

m AT ZRER RS Bearing Preload Disc Spring TIBEBIE A& Double Slotted Disc Spring@
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Item No.

004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004

004

#E(Material) :

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029

M3
M3.5
M4
M5
Mé
M7
M8
M10
M12
M14
M16
Mig
M20
M22
M24
M27
M30
M33
M36
M42
M48
M56
Mé4
M72
M90
M100
M125

14
17
18
23
29
35
39
42
45
49
56
60
70
76
83
96
110
128
136
145
160
180
220

3.2
2.3
4.3
5.3
6.4
7.4
8.4
10.5
13.0
15.0
17.0
19.0
21.0
23.0
25.0
28.0
31.0
34.0
37.2
43.5
49.5
58.0
66.0
74.0
92.5
102.5
128.0

0.60
0.80
1.00
1.20
1.50
1.75
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00
11.50
12.00

0.85
1.06
1.30
1.55
2.00
2.30
2.60
3.20
3.95
4.65
5.25
5.80
6.40
7.05
7.75
8.35
9.20
10.00
10.50
12.00
12.50
13.50
14.00
15.00
16.00
17.00
19.00

1.70
2.00
2.24
2.80
3.43
4.14
4.58
5.08
5.60
6.15
6.77
7.30
8.00
8.50
9.20
10.50
11.00
12.00
12.80
13.00
14.00
15.00
16.50

1320
2400
3800
5500
8600
11300
14900
22100
34100
46000
59700
74400
93200
114000
131000
154000
172000
226000
276000
290000
261000
260000
277000
327000
378000
370000
365000

DIN6796 /iR R ETE
DIN6796 Disc Spring Washer

0.14
0.25
0.38
0.68
1.42
2.51
3.10
515
12.35
21.44
30.19
38.68
48.52
63.07
92.30
11213
168.92
213.52
271.39
383.61
535.18
762.21
871.34
1006.08
115531
1551.52
2367.49

DIN 67962 E AP F K 558 F 124
EEEITHENRBRITE, XK
R ERE, EREREZE

Bl. mRIkEBEERNHmE TR
1, EERRTEAEEEMEE

g, IBENERBIREBEME
B, BYIMERE . B, BT,
RIS BEESHHREDHRL, B
G P+ E BB EHENHARE
REZXR.

DIN 6796 is an active anti-loosening element
specifically designed for medium—and high-
strength bolted connections; it is also known
as a conical elastic washer or heavy-duty bolt
connection washer. Leveraging the axial
deformation characteristics of its disec—shaped
structure, this product stores elastic
potential energy during bolt pre-tensioning
thereby continuously providing a stable pre-
tension force to the joint pair. It
effectively compensates for losses in clamping
force caused by vibration, wear, creep, and
thermal expansion and contraction, making it
an upgraded alternative to the conventional
combination of "flat washer + standard elastic
washer.

1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7,Inconel718,InconelX-750,etc..

m DING796 iR /EREALMEME DING796 Disc Spring Washer

DIN6796 tRifEiRz S HE
DIN6796 Disc Spring Washer

¥10ME## Core Advantage

REAAMERESE L : R NDRIFRA3/4, BEZHFFE.5EULE

Exceptional anti—loosenirg performance: clamping force retention rate reaches approximately 374, over 1.5 times that of corventional solutions.

ST R REE: AMBEIEET ., RERKD). BEHEREM Qo

Elastic preloading ensures compensation for creep, tenperature fluctuations, and seal compression degradation.

EHCERIT: EE8 KLLE. 10 R ESBEZFEERE

Heavy—duty matching design, compatible with Grade B+ and Grade 10+ high-strength bolt commections.

sMFAERI S MEELZ) 400 - 500HV, KHIFRHAGH, HZL A~

Elastic, stable, and reliable; hardness: approximately 400 - 500 HV: no relaxation or cracking over extended periods of

LIUREALTR: KFE/ B/ B/ LT /NS

Diverse surface treatments: blackening / electroplating / phosphating / Dacromet / mechanical galvanizing

%, Application Area

BT Application Industries SENFREMT Typical Application Sites Yl IhEES{ER Core Features and Functions
i Rz, ARRRE, e HHPHARSRETE, BRERKITER, doRzEE
Wind P d En Tawer flange bolts, photoveltaic meunting bracket fastening, and energy Resists outdoor wind loads and temperature fluctuations, maintains leng-term bolt
A% EANAE S R SRy storage cabinet connection preload, and reduces the need for high-altitude maintenance operations.
sl ORGSR, ERIERE. REFHREERGE EFTRRENSREAE, KEXBEETRY, BARERSE
i . Powertrain bolts, chassis connection pairs, wire-based brake/thermal Nitigate driving vibrations and thermal expansion/contraction te ensure the reliability
hutomobi le Making
management system
. . FREYERRNENE, FLEHRNRE, REBTERe
ﬁﬂ?ﬂﬁ‘-‘ FREBERE ﬂﬁ‘“ + _ Withstand prolonged alternating vibration and impact, prevent belt lcosening or
Rail Transit Track fasteners, car suspension systems, and vehicle structural fastening :
detachment, and ensure cperational safety.

of oritical connections and enhance overall vehicle safety.
TR DT T m— ERETAE IR, SRR sy, BEAREE
Construction Machinery Excavator and crane structural connections, power equipment bolts

Designed to withstand heavy—duty impact conditions, preventing bolt failure in critical
fafpsiE eIk, RAEE, HEEzER

components and reducing the failure-induced downtime rate.
Shipbui |ding Hul| strustural balts, engine mounts, and pipeline flange connections

AR ERLENRESRITRS, RRENEERS

Resist the corrosive effects of high humidity and high salinity in marine environments,
as well as navigation-induced vibrations, thereby ensuring the structural integrity and
connection safety of the system,

o RRERE, TRREEE. ARiERE Er PR RETYE, EHEhRERE AR

Pousr Grid Balting of transmission tower supports, connection of substation equipmentTe mitigate prolonged wind-induced vibration and temperature fluctuations in outdoor
s and fastening of generator sets environments, maintain long—term pre-tensioning of bolts in power facilities.

BRER s, BRAUTIERE AAERHHOREERED, ENEETHSEERS

g Fastening of steel structure joints and large-scale bridge engineering  Provide sustained pre-tensioning force for large, heavy—duty strustures to mitigate the
Construction of Bridges Y R
works effects of temperature variations and load fluctuations.

P UL NAHREN EHIREE R SEBERD, BEERLGELAR
herospace hirgraft engine and fuselage structural bolt connections

Nitigate the risks of connection loosening caused by extreme temperature fluctuations
§& P Automotive Manufacturing

and high-intensity vibrations.

DING6796 tF /A HERE DIN6796 Disc Spring Washer Q
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DIN9250 i5mE iRz phtA EE DIN137B D EHE
DIN9250 Serrated Safety Washer DIN137B Curved Spring Washer

i T BEIGI A T BT 1

e : t |Ho. s '
1.7 3.2

M1.6 035 06 0.013 WRART BRI L T AR, m
M2 22 4 0.35 0.6 0.021 ) I
M2.5 27 48 0.45 0.9 0.039 The design of lock washer on gear Tt — 71— —
M3 32 ot 0.45 0.9 0.049 surface combines the friction force and '
M35 37 6 0.45 0.9 0.055 security of mechanical lock while the |
M4 43 Y 05 10 0.085 design of gear profile effectively |
M5 53 9 0.6 11 0167 prevents thevibration and loosening. .
Mé 6.4 10 0.7 1.2 0.200 |
M6.35 6.7 9.5 0.7 1.2 0.150 D
M7 7.4 12 0.7 1.3 0.355 d
M8 84 13 038 14 0.392 HiR "R RERE K BEEEMEEEMEN "KAORE" L ANIEEGIER  MhEa.
M10 10.5 16 I 1.6 0.750
M11.1 116 15.9 1 1.6 0.595 ltisalsonamed assaddle spring washer. The saddle spring is commonly referred to as tension washer and is so
M12 13 18 11 17 0.879 named becauseitlooks like asaddle from the side.
M14 15 22 1.2 2.0 1.641 d de 510001440541 5
M16 17 24 13 2.1 1.984 H14 js16 Fan I\ : RES~k
5FR e min 5 g
M18 19 27 s L 2.3 2.970
MR3 20 s 15 2.5 4108 11 25 0.2 0.35 0.7 0.008
M20 21 30 1.5 2.5 3.742
M22 23 33 1.5 2.7 4.507 1.3 3 0.2 0.35 0.7 0.009
M24 25.6 36 1.8 2.9 5.910
M25.4 27 38 ) 31 7449 1.5 3 0.25 +0.02 0.4 0.8 0.01
M27 28.6 39 2 5 7.369 1.8 4 0.25 0.45 0.9 0.02
M30 31.6 45 2 3.6 10.78
M36 38 54 25 4.2 21.28 19 % 0.25 0.45 0.3 0.02
Py 4.5 0.3 0.5 il 0.028
25 5 0.3 +0.03 0.5 1 0.035
"VS" fREE AT
H 2.8 5.5 0.3 0.55 2kl 2 0.041
- t omax
s L. 2 2 3.275 3.7 7 0.4 0.7 14 0.088
6 6.4 10 1 1.4 0.300
8.4 13 1.2 1.7 0.615 4.3 8 0.5 0.8 1.6 0.14
10 10.5 16 1.5 2.0 0.167
12 13 18 15 21 1223 5.3 10 0.5 +0.05 0.9 1.8 0.222
14 15 22 15 2.2 2.089 6.4 11 0.5 1.1 2.2 0.247
16 17 24 2 2.6 3.142
18 19 27 2 27 4.041 7.4 12 0.5 1.2 2.4 0.265
20 il =0 2 2.8 =886 8.4 15 0.5 g 3.4 0.476
22 23 23 2 3.0 6.117
24 256 36 2.5 34 8.865 10.5 18 0.8 “One 2 4 1.05
27 28.6 39 2.5 3.5 9.731 125 20 0.9 5 4 12
30 31.6 45 2.5 3.8 14.380

#HE(Material) :
1074,51CrV4, 60Si2Mn,65Mn,SUS302 , SUS304 , SUS316,,17-7.Inconel718,InconelX-750,etc..

E DIN9250 L5 EREASBEHAE DIN9250 Serrated Safety Washer DIN137B BEA;RE®E DIN137B Curved Spring Washerg
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High Torque

B HE
Ultra-high Torque

il
1
|

e

-

. D d i ho IV W | mpeimis g ; oo 2R BCETHET (N)
BERS | et e BILEFHA (N) L [mm] | [mm] | [mm] | EP&E (N
Item No. [mm] [mm] [mm] [mm)] EFEHR (N)
M10 18.24 3.02 3.20 30959 21633
008 1001 M8 14.7 8.4 1.27 175 4437
M12 21.69 31121 31544
008 1002 M10 18.2 10.4 2.10 2.29 9468 12456
M14 25.27 32153 43319
oo8 1003 M12 21.7 12.4 2.41 2.65 11070 16459
; Mlé 29.16 50656 60320
008 1004 M14 25.3 14.4 2.41 2512 12582 16236
M18 32.64 72011 /
008 1005 M16 29.1 16.6 3.17 3.48 23328 28915
: M20 36.96 62083 93149
008 1006 M18 326 18.6 3.42 3.78 17676 33585
M22 40.39 90914 123310
008 1007 M20 36.4 20.8 3.95 4.34 28962 43594
M24 43.41 115834 134253
008 1008 M22 40.4 229 3.95 4.44 26928 43372
M27 48.69 136696 176690
oo8 1009 M24 43.4 24.8 3.95 4.49 35901 42927
i M30 53.92 143136 214591
008 1010 M27 48.7 27.8 3.95 4.62 34461 42260
M32 58.67 192324 266893
008 1011 M30 539 30.8 4.88 5.55 65880 66726
M33 59.18 213379 267705
008 1012 M32 57.4 32.8 4.88 5.65 69093 /
M36 65.53 207630 314119
008 1013 M33 59.1 335 4.90 5.69 60003 88964
M38 68.07 254144 398221
008 1014 M36 64.4 36.8 4,90 5.87 60759 64947
M39 68.07 254144 398221
008 1015 M38 68 388 6.50 7.32 76347 115658
i Ma2 74.93 299047 475979
008 1016 M39 69.7 39.8 6.50 7.35 84501 117682
M48 86.08 360627 509231
008 1017 M42 74.9 42.8 6.50 7.27 89244 122331
M52 91.44 355185 585298
008 1018 M48 86.1 492 8.00 9.05 135270 181272
M56 102.61 446165 '
008 1019 M52 93.1 53.2 8.00 9.20 101493 180160
Me4d 113.87 536156 938927
008 1020 Med 113.5 65.1 10.01 11.29 182637 275790
M70 124.97 592529 1148282
008 1021 M72 127 72.9 12.70 14,22 IS 451494
Mao 155.57 652223 1069147
M100 181.23 o 1114804

FELE(Finish) :

Bift Phosphatingix52%: Dacromet / &5 Blueingiiiyt: Polish / A 3245 Geometilift: Passivating /4@ : Teflon

@ =A% High Torque

#8/#HsE Ultra-high Torque @
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QSUNZO

i&ﬁ?gﬁg Waved Spring

ﬁ.—ﬁ'—i E‘Zm Characteristics and Application

iR

R HEEMEE BEERFRBMERAMNE
ZhEe , RESBERAR ELMIHEE TESN
ST,
SUNZORTEF=inEE  EA QIR R E |, thafiE
SZIEiRES  ATLURME T AR | BA
IRSS.

Rz P S5k
EHMATRENENENFA , EREEN
BRI ERE NG S,
HEGERAMROE - MERX, HEIR. &
EEHIEREE,

7 ¥

1074 , 65Mn , 60Si2MnA , 50CrVA , SUS3
02, SUS304, SUS316, Inconel 718, Inconel
X-750 etc..

FELIE
AL, B, RS ARD

Description

A wave spring, also known as scrowave spring,it is
the elstic element which has several peak valleys on
the metal ring.

SUNZO can produce different standard closed single
layer wave springs or custermize accoridng to your
request.

Application

Itis usually applied to applications where the load
and deformation are not large and need small spring
stiffness and axial preload. For example: Aerospace,
Precision Machinery, Hydraulic Seals and High-end
motors.

Material

1074, 65Mn, 60Si2ZMnA, 50CrVA, SUS302, SUS304,
SUS316, Inconel 718, Inconel X-750 etc..

Finish
Plain, Phosphating, Black, mechanical zinc,
Dacromet etc..

FMLLE(Finish) :

Bt PhosphatingiA 7% Dacromet / &5 Blueingiit: Polish / A 245 Geometffi{t: Passivating / B® & : Teflon

E Bz E Waved Spring

A 1%

M3

M3.5

GB955/DIN137B-1987#H\ i A AZEE B Wave Spring Washers for Machanical Industry@

A d2

3.7
43
5.3
6.4
7.4
8.4
105
13
15
17
19
21
23
25
28
31
34
37
40
43
46
50

54

[mm]

4.6
5.6
6.76
7.76
8.76
10.93
13.43
15.43
17.43
19.52
21.52
23.52
25.52
28.52
31.62
34.62
37.62
40.62
43.62
46.62
50.62

54.72

A2 d1

8
9

11
12
14
15
21
24
28
30
34
36
40
44
50
56
60
68
72
78
85
92
98

[mm]

8.45
8.45
9.45
1155
12.55
14.55
15.55
21.65
24.65
28.65
30.65
34.8
36.8
40.8
44.8
50.8
56.95
60.95
68.95
72.95
78.95
86.1
93.1
99.1

0.5
0.5
0.5
0.5

0.8

0.8

1.2
1.6
1.6
1.6
16
1.8
18

2.2

2.2

2.2
2:2

3:5
35

GB955/DIN137B-1987 ¥t il Az &
Wave Spring Washers for Machanical Industry

i@

Elbiﬁm

Used for

+0.05
£0.05
+0.05
£0.05
+0.05
+0.06
+0.06
+0.07
+0.07
£0.08
+0.08
+0.08
+0.08
+0.1

0.9

11
13
1.5
1.5
2.1

2.5

3.2
33
3.7
3.9
4.1

4.7

5.3
5.8
6.4
6.8
71
7.8
8.2

6.4
6.6
7.4
7.8
8.2
9.4
10
10.6
116
12.8
136
14.2
15.6

16.4
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DIN137 BT R EE
DIN137 Wave Washers

DIN137 Wave Washers

h1m LTS
e el . |ommE |TerE | hie
i PRl h [ | e mess
- i | e o’
011 4025 36.5 30 0.4 27 1.5 55
, 37 6301
011 4026 36.5 30 0.4 29 1.5 66
011 4027 38 BT 31 0.4 3.2 415 73
011 4028 39.5 33 0.4 3.6 1 77
40 6203
011 4029 39.5 33 0.4 2.8 15 147
011 4030 41.5 33.5 0.4 3.2 1.5 70

B =5 hlg i 011 4031 42 415 33.5 0.4 2.9 15 176 6004 6302
e : 2 41 2 d2 s | EEOEE |TFEEE hif . : ! . ;
i PEZ| PR | h | Tm | emoe mSes
011 4032 415 335 0.4 36 1.5 87
Bearing outter outer inner 3 : working : i
011 4033 44 43.5 33.5 0.4 3.7 15 77
10 9.5 45 0.2 1.2 1

011 4001 15 623 011 4034 47 46.5 38.5 0.5 3 15 80
011 4002 13 12.5 1.5 0.2 1.5 1 19 624 011 4035 47 46.5 38.5 05 = 15 37
6005 6204 6303
011 4003 15.5 105 0.15 1.5 1 19
- —— 011 4036 47 46.5 38.5 0.5 3 15 236
011 4004 15.5 10.5 0.15 1.6 1 23 011 4037 47 46.5 38.5 0.5 3.5 15 112
011 4005 17 16.5 11.5 0.2 1.4 1 29 011 4038 52 51.5 42 0.5 =Y 1.5 87
011 4006 19 18.5 13 0.2 1.5 1 29 607 626 635 011 4039 52 51.5 42 0.5 38 1.5 112 6205 6304
011 4007 21 20.5 15 0.2 18 1 29 011 4040 52 51.5 42 0.5 3.5 1.5 332
011 4008 215 16 0.2 53, 1 34
5 — 011 4041 55 54.5 435 0.5 41 15 132 6006
011 4009 21.5 16 0.2 14 1 35 011 4042 62 61.5 50.5 0.5 4 15 75
011 4011 25.5 19 0.3 2 1.5 39 600 629 011 4044 62 61.5 50.5 0.6 3.9 15 132 6007 6206 6305 6403
011 4012 26 255 19 0.3 21 1.5 44
—_— 011 4045 62 615 50.5 0.6 37 15 392
011 4013 25.5 19 0.3 19 1.5 88 011 4046 62 61.5 50.5 0.6 4.4 15 165
011 4uld 213 = 0.3 42 13 33 011 4047 68 67.5 55 0.6 5 15 175 6008
011 4015 28 27.5 21 0.3 2.5 1.5 54 6001 011 4048 70 69.5 57 0.6 5 1.5 155
011 4016 27.5 21 0.3 21 15 108 011 4049 72 71.5 59 0.6 48 15 133
011 4017 30 29.5 23 0.3 2.5 1.5 44 6200 011 4050 72 71.5 59 0.6 5.2 15 155 6207 6306 6404
011 4018 315 23 03 238 15 46 011 4051 72 71.5 59 0.6 4.7 15 412
011 4019 315 23 0.3 31 15 54
38 e002 6301 011 4052 75 74.5 62 0.6 7.1 15 203 6009
011 4020 31.5 23 0.3 2.3 1.5 108 011 4053 80 79.5 63.5 0.6 5.2 15 156
011 4021 31.5 23 0.3 3eh 1 67 011 4054 80 79.5 63.5 0.6 5.8 1.5 176 60106208 6307 6405
011 4022 34.5 28 0.4 2.7 1.5 68 011 4055 80 79.5 63.5 0.6 5.6 15 540
6209
011 4024 34.5 28 0.4 2.9 1.5 78 011 4057 85 84.5 67 0.6 5.7 15 500

@ DIN137 BT BB DIN137 Wave Washers DIN137 BHltF iR 2E DIN137 Wave Washers w
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m DIN137 BTt SR HE
DIN137 Wave Washers S — — o Multi-layer Waveform Spring
= = & s " (
man | s i
89.5 0.6 1.5 135

ng
011 4058 90 72 6

¥ Core Advantage
W T E)TE e S E N ZNEEE1/3-1/2, THE50%% 8]

Optimal space savirgs, axial height is only 1/3-1/2 of that of a helical spring reducing the required space by 50

011 4059 90 89.5 72 0.6 7 1.5 175 s N %
6011 6210 6308 6406 ZEBMEIT:2-5F XA EES], #Ter10N-20000N4E 4 AT #%E
011 4060 90 89.5 72 0.7 5.3 1.5 590 Multi-layer stacked design, customizable from 2 -5 or more layers, with precisely control lable loads ranging from 10 N to 20,000 N.
011 4061 [ o5 72 07 64 15 243 RESHIRE: MR UHEESTE, RIERNE, BRIFE
Precision wirding and forming ensures contiruous and intact meterial fibers, uniform stress distribution across the wave crests, and prevents uneven wear.
011 4062 95 94.5 75.5 0.7 72 1.5 266 6012 KEFES: BARESMRIGE, KBsTMEHEE
011 4063 100 99.5 80.5 0.7 6.9 15 203 Exterged ‘Feit_igre_l ife, validated by millions o‘iiatigw tests; sfile pre~tension force during long—term cperation.
6013 6211 6309 6407 RIEFEIT: T RBUIEER, inE T8, REEHE
011 4064 100 99.5 80.5 0.7 6.5 1.5 605 Lowroise operation; no metal cortact or friction: flat end faces: easy installation
011 4065 105 104.5 845 0.8 6.6 ! 5 266 *E*% ‘ﬂ T - P
v FH 4 tah i i Z echnical Parameter
011 4066 110 109.5 90.5 0.8 7 1.5 224 EZFH -‘U‘t}'_ App lication Area = ;
60146212 63106408
011 4067 110 109.5 90.5 0.8 6.8 15 687 AN A 51hge L H 2T FHARMAELE
011 4068 115 114.5 95.5 0.8 10 15 280 6015 Tok#EA ETEIENL, RRBHMETE, RACEEBE HEEE 8 mm - 300 mm (R[ZEH]
011 4069 117 116.5 97.5 0.8 9 15 248 {FIBRERAHL EHAIEMA, WiHEN, FMEERARK SEIEE 12 mm - 320 mm
011 4070 [P 1195 1005 0.8 10 1.5 248 6213 6311 RERM  WEEM, FURESME, EREEE RH L 2 3R, AR, SERILES]
011 4071 [EEPE 124.5 105.5 0.8 13 15 312 6016 6214 MEME =GR, REfE, SRR REEE el A
BEfraRi FARMBA BELFRE. R TEfTEE 0.5 mm - 20 mm (3EFF 20%-80%)
011 4072 127 126.5 107.5 0.8 14 1.5 312
EEE mEEE, AZEH, HFEILES TiE8T 10 N - 20000 N
011 4073 130 129.5 110.5 0.8 13 1.5 264 6017 62156312 6410 . . . N
RETHHS TR, WEAER, BTHEERSE BT I% . 4, 5. 6. HiEES
011 4074 130 129.5 110.5 il 9.5 2.5 906
011 4075 130 1295 110.5 1 11 2.5 330
011 4076 135 1345 114 1 11.7 25 361 Industrial Robot Pre-tightening of joint reducers and servo motor il to i i
011 40?7 13? 1355 116 1 103 25 285 Servo Motor Positioning of the motor’s front and rear bearings and the gear shaft, and compensation for wear and thermal expansion
011 4078 140 1395 119.0 1.00 10.8 2.5 285 e Valve spool reset, mechanical seal ton, elief vaive p
601862166313 6411
011 4079 140 139.5 119.0 1.00 75 25 495 Aeaapere Aircrsit i jai s iams; lghtwaight and design
011 4080 145 1445 124.0 1.00 15.5 25 418 6019 Meckcl Ao s e oo, recson dmgnoste and —
011 4081 150 149.5 129.0 1.00 12.0 2k 266
60206217 6314 6412 Semicanductar Wiafer transfer, vacuum sealing, precision worktable
011 4082 150 149.5 129.0 1.00 9.1 2.5 547
Auto Parts Transmission, dual-clutch module, electronic parking brake system
011 4083 157 156.5 136.0 1.00 16.5 2.5 336
011 4084 160 159.5 139.0 1.00 170 2.5 336 6021 6218 6315 6413 Parametar Category Tachnical Specifications
011 4085 160 159.5 139.0 1.00 9.0 25 501 Inner Diameter Rangs 8 mm — 300 mm (customizable)
011 4086 170 169.5 149.0 1.00 18.0 2.5 297 Outer Diameter Range 12 mm — 320 mm
6022 62196316
011 4087 170 169.5 149.0 120 12.0 25 546 Number of Layers is Selectable Customization available for floors 2, 3, 4, 5, and above
011 4088 180 179.5 159.0 1.00 22.5 25 314 Fiee Hapht s
6024 62206317 6414 )
011 4089 180 179.5 159.0 1.00 1201 25 455 Mot ey S mi 20 {recommended vange: 20% 20
Saervice Load 10N - 20000 N
Wave Number is Ci i 3-wave, 4-wave, 5-wave, 6-wave, and multi-wave configurations
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g. MiERE

SUNZO iﬁt?EzFWaveform Spring ng*%
; Ring Spring
MBRS¥EE Material and Precision ——] '_
EHME 50CrVA. 65Mn, 301/304F 4540, 17-7PH. Inconel & -
TR WEPM-40"120C / FEFF-607250C / BB E600°C+ *I g
BAMMBES / HEHNEHE, THEEHEHEE d T | \
1R AE0. fmm, EEBEEL0. 05mm, H78% | %
REALIE EB. W5, L, ARE. BERE i §
E il AR %5 —X—EIGI, BAHERI0-15R3A _ \ % . \
; N | R

| de ] |
Common Materials 50CrVA, 65Mn, 301/304 stainless steel, 17-7TPH, Inconel alloy ‘ — e —

A an

semsweERT| #w | HED | =B
We
[J]
1.0

| &= |
Working Temperature Spring steel — 40-120°C / Stainless steel — 60-250°C / High-temperature alloy — 600°C+ S D1 Se he b/2 D2 d2 E Ge
Item No. [mm] | [mm] [mm] [mm] [mm] [mm] [mm] [kN] [kg]
0.4 2.2 1.8 5 ;

012 001 18.1 14.4 18.7 13.9 0.002
Increasing the number of overlapping layers increases the spring force, while increasing the

Compound Mode number of mating interfaces increases the deformation amount, enabling precise customization of 012 00z 2d A i i & = e ? ol aa8e
the load curve. 012 003 32.0 27.0 0.8 4.0 3.2 331 26.1 14 5.6 0.007
012 004 38.0 31.7 0.9 4.7 3.8 39.3 30.6 20 9.0 0.012
Accuracy Metrics Inner diameter: £0.1 mm; free height:£0.05 mm; load: +8% 012 005 42.2 34.6 1.0 5.2 4.2 43.6 334 26 13.0 0.018
012 006 48.2 394 1l 5.9 4.8 49.8 38.1 34 18.7 0.026
Surface Preparation Blackening, galvanizing, passivation, Dacromet, zinc-aluminum coating 012 007 550 46.0 13 6.8 55 567 445 40 26.0 0035
012 008 63.0 51.9 1.4 it 6.3 64.9 50.3 54 37.8 0.056
Customized Service One-on-one product selection and design; standard sample delivery time: 10-15 days
012 009 70.0 58.2 1.6 8.6 7.0 72.1 56.4 65 52.0 0.074
012 010 80.0 67.0 1.8 9.8 8.0 83.0 64.0 83 75.0 0.105
012 011 90.0 75.5 2.0 11.0 9.0 93.0 73.0 100 100 0.145
012 012 100.0 84.0 2.2 12.2 10.0 103.0 81.0 125 138 0.203
012 014 124.0 102.0 2.6 15.0 12.4 128.0 98.0 200 260 0.408
012 013 130.0 111.5 2.6 15.0 12.4 134.0 108.0 160 208 0.376
012 015 140.0 116.0 3.0 17.0 14.0 144.0 112.0 250 375 0.568
012 016 166.0 134.0 3.7 20.0 16.0 170.0 130.0 350 648 0.869
012 017 198.0 162.0 39 22.4 18.5 203.0 157.0 510 995 1.570
012 018 194.0 155.0 4.4 23.4 19.0 199.0 150.0 600 1320 1.676
o o N SPRNGECN 2200 1740 4.4 26.4 22.0 225.0 169.0 720 1584 2,573
\l / 012 020 262.0 208.0 4.8 25.8 21.0 268.0 202.0 860 2064 3.415
\_/ 012 021 300.0 250.0 5.8 35.8 30.0 306.0 245.0 1000 2900 5.510
012 022 320.0 263.0 6.2 38.2 32.0 326.0 258.0 1200 3720 7.060
dz2 J 012 023 350.0 288.0 6.6 41.6 35.0 356.0 283.0 1400 4620 9.180
di h 012 024 400.0 330.0 7.6 47.6 40.0 407.0 324.0 1800 6840 13.56

@%Ei&ﬁ?ﬁ% Multi-layer Waveform Spring A8 Ring Spring @
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rl—. TR
*% lﬁ ﬂgﬁ §$ % S UN Z0 Precition Helical Spring
Ly Ak Erecision Helioal Spring R RS R Al S5 F B B THAE S

Eﬁ . j—'\_}:{ﬂ] . j:ﬂ% Ekﬁ%éﬁﬁ@% THEHN FEVEEE, M4, ARRE  RUESKER, SWMEBEaIIEA, AZIAZTRIME R
B FELRR Frhidh. FEIERRBIIN. GReBIRNA  REHBERES, RIEEMATE. SMEEAEE

R Description Ll AN B, WEIRE, kE®  SERPINERTR, RBEFERND, REEEREET
T 4ats S BT ST Hysa M BT, Bt The most widely used elastic foundation component in Extension Springindustry Typical Application Locations Care Functions

- = : - inclius‘triail.. app;icTtions.dig achieves ;orcz TtorTge and e S, Provides tension for automatic return, withstands cyclic tensile
Mgk ot M AT S0 = EF release through elastic deformation of a helical strud ! : loads
Eﬁ"ﬁ'u#‘]ﬁ Egﬁ/*ﬁ'ﬁm‘r@ﬁ%ﬁmn %Fﬁ Utilizing high—-precision molding processes and rigoro Electronics & Electrical Switch hooks, connector latches, relay mechanisms Provides stable tension for reliable contact and precise return
%ﬁﬁﬁﬁﬁﬂlgﬁpﬁﬁ?ﬁ ﬁ%ﬁ.j}*ﬁ'}ﬁ‘ qua[ ity COI"ItI'O[. It features preCise E[aStic performa cultural Machi Seeding mechanisms, harvesting devices, tension Adapts to harsh outdoor conditions, provides sustained tension for

: extended service life, and strong adaptability to dive Agricultural Machinery pulleys stabla aquipment operation

HIER S operating conditions.
i s 155309 K Al S 7 P AL Bl T e S 1

M Core Advantage HETA WF. RE. AT SRR E R ME, SITREMHKF. (IHEER
- o o ,. RETEE THIE, B, ARG IRCOREMNN, R, FEEE eI
MAREE 2%120.03-25mm, R<HHEE 0. 01mm, #FHEAE 5% 2 '

Wil sl Vire dismte 05~ dlataioral erivay K60 toi 1o iolarare i RS Mk TER, KB, T XA SRR TG, RMERE SRR T

KEHHFG: A HAEFMARE, KERLERSEHERAK
Exterded fatigue |ife: stable performence across millions of fatipe tests, significantly reduicing replacament and cperational maintenance costs.

STRMR: WER/THR/RELS, BREABIRETR — Ee———_—. e

Meterials for al | cperating corditions: soring steel, stainless steel, and nickel-bassd al loys—suitable for both conventioral and extreme cperating coditios.
] 3 ~ A Ly i LY -—5-

MEHRESLEE: 12100, iESadeERM, RERFSMEE

Meterial source comtrol: Implement rigorous |GC inspections, select highpurity steel materials, and ensure fatigue performance.
1= Sy —1 [~

PIRES): 2MEEH], EAHEM-TRRT, REES™ , ”

Rapid Customization: Ful l-range custemization, with standard sample delivery within 3 -7 days and reliable mass production. FRimsas S5

HBHER 0.03 mm - 25 mm Compression SpringParameter Specification Range

Torsion Springlndustry Typical Application Locations Core Functions

Automotive Components Windshield wipers, seat angle adjusters, fuel-cap hinges Provides precise torsional force for smooth flipping and rotation
Precision Instruments Test fixtures, optical instruments, switch knobs Provides small, precise torque for stable and reliable precision operation

aEEE 10 o 5000 e Wire Diameter 0.03 mm — 25 mm
Free Height 1.0 mm — 5000 mm
HEER 0.1 N - 20000 N Load Range 0.1 N - 20000 N
Outer Dia. ! Wire Dia. Ratio 4% — 40
i e Pracision Grade Outer dia. £0.05 mm, Load £5%
BEFER SMEL 0. 05mm, BT 5N e B5Mn | BOSIZMnA | 50CrVA | Stainless steel | Music
wire | Inconel
&5Mn/ 5051 2MnA/S0CFVA/ T4/ 3250
W £/ Incone|
fufe s S8 HREEE
HHERE 0.08 mm - 20 mm 7
Cibess Specification Range
b : . X S[R3 5.0mm - BOO nm (&HD) SpringParameter P 9
Eﬁ ?)ﬁiﬁ App [ication Area Wira Diameter 0.08 mm — 20 mm
MErhiEE 0.05 N - 30000 N Free Length 5.0 mm — 800 mem (incl. hooks)
Initial Tension Range 0.05 N - 30000 N
Egﬁgﬁ%mfﬁ?fﬂk gﬂﬂmﬁﬁ %ﬁ{_\“f_ *Z;L\Ij]‘ﬁ'%_%{’ﬁﬁzj SR B+ /s / /R R Hook Types Available Round hook | Side hook / German hook / English hook | Spetial hook
= a _ EEHE R AR S ERED/304/301 /3167631 A Common Matenals Oi-tlempered wire { Carbon steel / 304 { 301/ 316 / 631 stainless steel
Tz SEL. EBEER. U FATEA RESE NSRS, RENIDNIEREENRS %M Surface Traatment Zin plating  Back avide | Nickel piating { Dacromet  Poishing
REHE MERGEG, SIEE. EHET  SUBHEEN, AZXTHE, RETERS FELE eV rYTE e
IWEES Z2® BER. BERAS ERHRDBAED, RUREEMN, REMRENRE
BRI REERE. ZBlRi]. EEEEPIE WRWrhEiRs), REHEMEXRE, ERSKEIR IS SE £ A
i SHER 0.08 mm - 16 mm
Compressmn iy
y Typical Application Locations Core Functions Torsion I e
Springindusty His R |60 (BH) , AENSE SpringParameter Sl dane
Industrial Automation Pneumatic cylinders, solenoid valves, robatic grippers Provides return force and cushioning for precise, smoath mechanism operation Wire Drametar 0.08 mm — 16 mm
HEER 0.1 N+ mm - 2000 N:m Torsion Angle Upto 360 *  (single torsion); multi-call custom avalable
Automotive Manufacturing Brake system return, valve springs, seat adjustment Enables precise component retum, withstands cyclic loads, ensures driving safety Torque Range 0.1 N-mm — 2000 N-m
Corimiavalve o b s Sbji e Foros Bratse consiclent Ton SN/ RRE, e Structure Type Single torsion / Double torsion | Special arms; arms customizable
\falves & Pumps Safety valves, p ing valves, hydraulic pump spools 2 z ) * Comman Materials Oil-tempered wire | Carbon steel / 304 / 301 316 / 631 stainless steel
e prssure HEME IR BRI/ 304/301/316/631 T Biack axide | Zin plating | Powder coating ! Electrophares | Zn-Ni alloy
Erar & e Wind power damping, nuclear power valves, energy-storage buffer Absorbs shock and vibration, provides elastic support, adapts fo high/low temperature =20 Surface Treatment Dot
e conwliaiz =TT Bl e Y T o Y
RE

@ﬁfﬁﬁﬁﬁ#% Precision Helical Spring AR IRNEEE Precision Helical Spring @
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Comparison Sheet Forinternational Standard Materials
hE EF:S = =E HE EE HBHr
GB,YB JIS DIN(W-Nr.) | ASTM | AISI |SAE/UNS|  Bs NF roct
i C67(1.0761) | 1064, | 1064, | 1064,
65 CK67(1.1231) | 1065 | 1065 | 1065 | 080A67 Xc65 65
75 - C75(1.0773) | 1074 | 1074 | 1074 | 070A78 | XC70,XC80 75
65Mn - - 1566 | 1566 | 1566 - 65"
; : 250A58,
60Si2Mn | SUP6 | 60Si7(1.0906) | 9260 | 9260 | 9260 | S¢\% 6157 60C2
60Si2CrA | SUP12 : 9254 | . . . : 60C2XA
S0CrVA | SUP10 | 50Crv4(1.8159)| 6150 | 6150 | 6150 | 735A50 50CV4 S0XPA
30WCrv17.9(1.
30W4Cr2VA - 2243) - - - - - E
12Cr7Ni7 | SUS301 x;ocmus- - 301 | $30100 | 301521 |Z12CN17-07 -
(1.431)
0Cr18Ni9 | SUS304 fg’(?rféz}?) - 304 | S30400 | 304515 |Z6CND18-09| 08X18H10
06Cr17Ni12M X5CrNiMo17-
3 SUS316| “17.9(1.4401) - 316 | S31600 | 316516 |Z6CND17-12 -
022Cr17Ni12 X2CrNiMo17-
s SUS316L| 15 51 4435) - | 316L | S31603 | 316512 |Z2CND17-12| 03X17H14M2
SUS X20Cr13 420837,
2Cr13 P (1.4021) 420 | $4200 | 50000 720C13 20x13
sus i . ) i
3Cr13 i 420845 | Z30C13 30X13
X40Cr13
4Cr13 (1.4034) - - - - 740C14 40X13
0Cr17Ni4 SUS X5CrNiCuNbl | 630 - - - - -
Cu4Nb 630 6-4
0Cr17Ni7Al | SUS | X7CrNiAI17-7
(17-7PH) 631 (1.4568) 631 - - - Z8CNMI17-7| 09X17H710
0Cr15Ni7Mo2| - X8CrNiMoAl | 632 - - - Z10CNMAIL -
Al(15-7PHMo) 15-7-2 5-07
Gh4169 - NiCr19NbMo - Inconel - - - -
(2.4668) 718
NCF750 | NicR15Fe7TiAl Inconel
Gh4145 B (2.4669) T x750 | T ] ] e
NiCr20Co18Ti - ATG
Gh90 (2.4969) HEV6 [Nimonic90 | \ okt 3n617

a MRS 3 A

Comparison Sheet Forinternational Standard Materials




