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About Gala

Gala is Asia's largest manufacturer of Disc springs.

Three decades of rich experience forms our backbone in keeping up-to-date with latest
technology to design and manufacture high performance Disc springs & Strip springs. We
serve global OEMs in Power Equipments, Oil & Gas Equipments, Wind Turbines, Automotive etc.
from our T516949 certified manufacturing facilities,

Exports to Germany, Switzerland, Finland, Italy, USA, Singapore, Taiwan, China etc. contributes
60%+ of our sales.

High quality, reliability and design collaboration are the key factors for us to become preferred
partner of our global customers.

N O. 1 Exporter of Springs from India
300+ Global Customers

L ] L ]
Duer‘l OO M I I | IO n Disc Springs manufactured every year

5 O+ Mechanical Engineers Team
Exports to 25 Countries

Cooperation with 7Global Research Institutes

3 0 years of experience
1 8 types of Materials

1 2 types of Surface Coatings
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Our engineers have developed high level of expertise over the entire manufacturing
cycle of disc springs. With the design capability combined with application engineering
excellence, Gala has become preferred partner for OEMs.

Standard Disc Springs

We offer Disc springs as per DIN 2093, American
inch standard & specials as per customer specific
requirements. Gala is one of the few companies in
theworld adheringto these demanding standards.

Within following groups of DIN 2093, standard
sizes as per series A, B & C are available.

* Group 1 (Thickness t < 1.25 mm)

* Group 2 (Thickness t = 1.25 mm to 6§ mm)

« Group 3 (Thickness t =6 mm)

Considering the worldwide trend of real time
deliveries, Gala has set up a modern manufacturing
system supported by high raw material stocks.
Coupled with multi-cavity toolings & lean
manufacturing systems, this results into faster

deliveries.

T
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Customised Disc Springs

We offer customized disc springs with choices of
sizes, load-deflection characteristics, selection of
materials and desired fatigue life.

Following are the key factors for faster product
development:

s Application partnership and designing of disc
springs

¢ In-house design & development of toolings

o Capability of offering disc springs from a
wide range of materials with variety of coatings

MNext Generation Disc Springs

With years of in-house research and cooperation
with German universities, Gala has developed Next
Generation Disc springs. These are high
performance disc springs offering high fatigue life
atelevated stress levels.

Alternatively, size of the disc springs can be reduced
meeting the same load/deflection requirement
resulting in substantial cost reduction by reduction
of assembly dimensions upto 20% for same fatigue
life.
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Advantages of Gala Disc Springs

-

Higher Fatigue Life

Disc Spring Selection Software is available online

150 9001 : 2009 /TS 16949 certified manufacturing facilities

Tested & Approved by leading OEMs in Germany, Japan, USA, Denmark and France

More than 100 standard sizes available ex-stock

M. TERCIE

Comparisoen of DIMN 2093, Gala Sandard Desc springs &
Gala Mext Generation Dist Springs

MIAX STRESS AT SERVICE

Ry SWRESS &) STATAZ SRiTE

W o
o CALES WM LALANETT CENERATIOR D] SHaNGS

VELES SHTH AR BTANEME) e SPHNGE

Fatigue Life

fuerahion

Dhse Spnings

Comparisan of resideal comgpressive stress induction
by shat peening & Galas Proprietary Finishang Process

_Shot Beened|

T drwm [P

", Gala Propriefary
Finishing Process
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Applications of
Disc Springs

Gala offers standard & customised Disc springs
Proven for variety of critical applications

Power Equipments
] ¢ i F1%
Servomotor Actuator =

for Steam Turbine e
- "R

Medium Voltage Switchgear Electrical Busbar
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Off-highway Vehicles
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s Outside diameter | Inside diamater | Thickness Free cong height F:_":_j'_“f'” : ht o Querall height Load on sach
X mwum i De) o AW mim [t of spring mam {hol ”"“r!'.:'r' =P ; mmt o)
mim &7 i
i R A2 0,20 825 . 045 3949
2 1000 520 a.25 4.30 E = 0.55 37.51
3 EOD 420 0,30 025 - - 0.55 11785
L] 1400 T20 035 A3 - - Ao 123.18
5 B izp 040 .20 = = aa0 Tas41
] B 420 040 9.0 . 060 2043
I 1000 320 .40 &30 e gt
a 10400 420 .40 0,30 070 18508
g 1000 20 040 .30 . .70 2081
10 1200 420 .40 040 - - AD 17828
11 1500 520 040 0.35 - - 085 175.51
i VGO0 B20 d.40 0.50 - - Qa0 154.32
13 1200 G20 a40 L) E = 100 138.59
4 2000 1020 040 .50 - 0.0 846
LE] 800 W2 245 a0 1405 2136
14 A00 120 1,50 0,20 0.0 35712
17 1000 120 {507 0.3% . 085 40383
18 10,00 420 050 35 075 29385
19 1000 520 .50 0.25 = = 0.75 32533
20 1200 420 .50 040 - - 0an 331.36
21 F2.00 520 .50 G0 - - asn 34548
2 1200 620 .50 035 . 085 26,04
3 1150 5320 .50 035 . 85 AT
24 1250 620 0,50 09,35 045 293,35
i 140 T2 .50 @40 . aan 2108
b4 1500 520 .50 Q.50 100 IFRAS
27 1500 628 0.50 .50 E = 100 28035
it | 1800 E20 0,50 060 - - 110 24534
¥y’ 18,00 a2 0.50 k60 - - 110 ndn
3 200 a2 .50 65 = - 115 2307
3 2000 o2 .50 065 . 115 3540
12 1000 420 50 2% 045 S02.08
13 1200 a2 060 .40 1 100 54,52
14 1200 20 .60 0.35 . 09s S05.89
15 1200 620 60 3% - - 045 55148
36 1500 520 .60 045 - . 1.05 407
37 1500 B20 a0 045 - - 105 423.29
13 1600 820 360 45 - = 105 40%67
) 1800 620 060 0,60 : 120 40015
Ehi} 200 i 480 am 130 41185
— 41 2E50 1120 .60 .80 . 140 425,28
i 1250 B2 .70 .30 - 1.00 65004
a"‘ 43 250 620 o370 430 - . 100 65924
: = 1500 520 a.70 .55 = . 125 796,15
D 45 1500 B2 0,70 040 - - Lo 57713
ﬁ".' A5 15.00 820 G.7ar G40 . 110 665.31
u 47 160 820 L1 .45 - . 1,15 636,51
48 180 620 a0 a0 140 741,33
4G 1800 B30 a0 055 . 1.2% Eger2
50 1RO Q20 .70 .50 - . 1.20 G615
51 000 B2 a.7a .65 - . 135 56036
52 2300 E20 a.70 .BD E = 1.50 54335
53 2500 1220 070 0,90 - - 1.60 59939
54 12.00 520 0.B0 030 s 110 gar3s
35 1L 620 .60 930 = - 1L 1729
55 1400 720 0,80 0,30 110 0545
a7 1500 B30 480 40 120 SE1 A
4 1600 B0 .80 11.40 ¢ 120 Bra.ps
540 1800 B2 .80 0.7 - . 1.50 107154
201 100 B2D 0.80 0,50 - - 130 TE2.IS
61 2000 a20 0,860 060 - - 140 T3k6E
53 2000 10.20 BT 055 - 135 4783
B3 2300 a.20 .80 .75 : 1.55 7822
4 800 10.20 .50 0,55 1.75 G61.J0
ah JRO0 12,20 @80 1,00 18D RO
(21 sn 16,30 .80 1.05 J 145 Eah.54
&7 1400 G20 .50 035 - - 1325 122098
[41] 1600 B2 50 035 - - 1325 10 235
&% 2000 8220 .50 .60 - - 150 105071
T 2000 10.20 .80 0.55 . 145 104548
7l 2300 .20 0.9 oTE | 145 105741
2 2500 1220 0,90 o710 . 1560 G
T3 3550 18.30 Q.40 118 ] 205 B31 58
T4 1800 B20 1.007 .50 1.50 145650
75 TRy =] 100 040 - - 140 125354
76 2000 B2 100 Q.80 - - 160 1423.52
m 2000 1020 1400 0.55 E = 155 1424.53
T8 2300 1020 1.00 0.70 - - .70 1314.78
3 2500 .20 1.0a7 L1 . 175 157124
& 1500 12.20 1,00 .80 . 1480 135793
81 2800 10.20 140 1.0 280 1T o8
B2 800 1320 100 (15" 1.9% | BT 50

B3 2800 1420 .00 (.80 = = 180 | E0658



DIN 2093 Series Disc Springs

Inside diameter | Thickness b coms b 7 Al s Owerall height
Frryy (DA} mim (L) i C B ' o 4|

84 31.50 12,20 100 A0 210 116640
a5 34,00 12,20 1.0 .25 = 225 1107 .
B& 40,00 040 1,00 1,30 - : 230 101602
a7 .00 1020 1.90 045 - - 1.55 152003
a8 2500 1220 125 070 = B 195 211300
] o0 10,20 125 1.0 335 239123
1] H00 1220 1.25 .85 210 208158
a1 800 1420 1.25 0ES 210 223844
92 31.50 12,20 1.2% LT - - 220 189397
93 11.50 1530 1.5 {5 E . 415 197198
o4 34,00 1230 1.25 1.20 = J 245 2023.00
95 14,00 14,30 1.25 115 % = 240 1992.34
W 3550 18.30 125 1,00 - - 235 1697.58
97 4000 14,30 1.25 140 . £ 265 177EaT
a5 4500 240 125 1,60 g 285 168599
ag 50.00 7540 125 1,60 288 1545 40
190 .00 1020 150 0,39 ; 140 251972
101 1250 11.20 1.50 055 5 205 365044
102 1300 12.20 1.50 060 : ) 210 3983 49
13 500 1220 1.50 0,55 = 5 205 292456
104 =00 10:20 150 &7 : J 130 k] WX
105 800 12.20 1.54 475 - s 235 ANTEE?
106 800 14,20 1.50 065 FAL dB39.53
a7 24.00 12.20 1,50 a8 ) ) 135 268654
108 31,50 1630 150 0.5 _ . 240 el
i 31,50 1230 1.507 V.20 < L] 270 336130
1o 34.00 14.30 150 1.05 . _ 255 298EA0
i 34,00 16,30 150 .05 z X 255 3151.58
12 34,00 1430 150 1,38 ; - 260 656 TS
13 440,00 14,30 1,50 1,30 2480 274800
LAL! 40,00 1040 1.50 135 1585 262013
115 50,00 1840 1,50 165 ; 315 231765
s 50,00 540 1.50 1,60 - 310 251061
17 56,00 8,50 1.50 (-1 : 2 345 26205
18 00 10,20 1.75 .90 . . 255 5595.06
19 31.50 16,30 1,75 4.7 - : 245 386521
120 34,00 18,30 1.75 L] = T 255 151 BG
i 40.00 16,30 1.75 135 30 443160
122 45,00 240 175 1.30 . 305 644,16
133 &30 3100 1.6 235 415 AZIE24
124 31.50 1630 100 a7s : . 275 AI60.88
125 3400 16,30 1.00 GRS - - 285 577960
126 35,50 1830 20 (H] = = 280 5184.27
27 40,00 1430 300 1.08 - - 1405 ATEENT
18 40,80 1630 00 190 . 5 30 516589
129 40,00 1830 100 115 - - 315 5653.00
130 40,00 2040 100 1.10 10 569812
131 50,00 18,40 2.0 1.65 65 511153
132 50.00 2040 208 1.50 = - 50 A684.97
133 30,00 2240 100 1.8 : v 350 53 1E
(B L] 30,00 2540 L0 140 - - 340 ATR5 )
135 55,00 8,50 200 1.60 - £ 360 443583
LELS 0,00 .50 L0 120 : * 420 5023.64
17 o0 25,00 100 160 - : 460 514137
138 4500 2240 1.3 113 : 335 614813
138 40,00 .40 135 080 115 B496.8G
van 5000 3540 M 1.50 ' ) 575 7213.06
141 BO.00 41,00 2.25 294 g : 5.20 BEIGI0
142 4000 040 150 085 ' ) 345 938489
143 45,00 240 250 1.0 : . 350 771104
144 50,00 1830 150 135 3 S 385 771133
145 501,00 140 154 LES ' 415 SEIT0E A0
196 50,00 040 150 135 385 914,88
147 50,00 2240 1.50 1,40 190 B505.60
148 30,00 2540 250 140 . ~ 140 b eL1 e 1
149 56,00 8,50 150 1.70 2 = 420 97300
150 6,60 50 150 120 2 : 470 SI50:16
151 640,00 Z5.50 2.50 1.90 _ ) 440 B170.54
152 .00 3,50 150 100 _ 450 9427.08
153 £3.00 11,00 1.50 175 &35 7185.35
154 72,00 10,50 180 140 460 A026 49
155 7100 1500 .50 200 450 aTIEL
156 B.00 3100 50 280 : . 530 7I35:23
157 20,00 45.00 150 1.0 - : 570 7EE0.21
158 TERN 51.00 1.7 150 = : 620 BED4.AS
159 .00 150 275 200 ; : 475 13340 47
160 50,00 1830 3.0 1,00 X C 4100 G604 24
161 3000 18,40 300 1.20 > : 430 1162296
L[] 50,00 2540 3.0d) (R 1] . 410 11970.38
163 56,00 78,50 3.00 140 230 1138253

64 LAl H).50 300 F. = = 520 1545710
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Inside diamater | Thickness Froe cong height Aiduced one haight o Gverall Helght Load o gach
T 5 g e thickness ; R dis ring M
[ealp il o] mrm (1] of spring mam (hol . oures (o) [ .
165 000 2550 1.00 165 . 4 55 177757
166 BO.O0 30,50 3,00 1. 4,70 1321929
167 6E00 3100 3 1,70 . 470 11765487
168 1090 3o.sn 3.00 210 . 510 11420565
hed 000 3550 300 .1 - - 310 16124
T BOLOD 3100 3.0 250 - - 550 1034651
17 BOOD 3600 3.00 270 = = 570 1191275
172 BOOO 4100 ERE] ] . £an 1051252
173 15200 ron .00 150 | B0 B350
174 G000 0.50 3,50 1.50 . 00 1814335
175 BIO0 140 3.50 1.40 - . 440 1501 7.7%
176 fan 3550 3.50 1.EQ E = 530 1616901
7w 000 AGE00 350 150 - - 00 1415365
175 100400 5100 .50 2.B0 - . &30 1306371
i 125,00 200 1.50 4,50 3 g 400 1540805
18 140000 Frdili] 1,80 4,80 B0 1HAG38
a1 Ho0n 3550 4,00 180 - 580 23
183 RN 3600 4,00 1,60 - - 560 2053447
183 BOOD 4100 a4.00 .20 - . G20 2286207
184 1B A0 4140 4.0d 320 E = 720 2024056
185 10000 51.00 4.00 100 - - 700 206323
186 182400 5700 4,0 3y . 120 1774333
187 12500 4110 400 430 " a0 1733680
lag 12500 5100 4,00 4,50 . 8,50 THR30T.0%
- 1a% 16000 B2 430 5.60 = = 990 21831 46
L] 180,00 2o 4.B0 .20 - . 11.00 2642874
19 mon 40.50 5.00 .40 - - GAD 3530043
192 B0.00 4100 5.0 1.70 - - &.70 3154204
193 G000 dddn 500 2.00 . 4] 313844
124 10000 4100 5,00 - . 175 33449
195 1 D000 5100 5,00 180 . Ta0 36320.76
196 12500 3100 5.00 380 . asn SDa53.08
e 12500 61.00 5.00 4.00 - - 2.00 3394626
TaH 12540 el 00 5.0 3,50 - - 850 2080282
195 140400 1100 5.00 4.00 = = Q.00 27a0E 00
20y 15000 6100 L] 530 10,30 3102536
aal 10000 ERELE .00 4,20 J 420 AT
03 112,00 5700 .00 4.50 . a.50 a3oh4 a0
03 160,00 B2.00 .00 4.50 - . 1350 4098704
204 180,00 o200 §.00 5.00 X = .00 360292
ao5 22500 11200 .50 7.1a B30 TAD 13,60 @A557.36
2045 100400 51.00 1.0od 220 655 245 a3n TSENL90
207 12500 2,00 e .00 655 145 1000 -Tal=RRl
208 15000 E1.00 ] 4800 645 535 11,80 it 10
209 25000 127,00 T ] 670 61 1450 5044030
40 12500 6100 H.00 .90 T.50 140 1190 D3I529.58
211 12500 BE00 800 2.60 TS50 30 s0 a5862.04
412 12500 7140 8.0Q 250 TAS 145 10:50 1391150
113 140400 T200 . 3120 150 L0 120 HE20T 56
214 150:00 100 a.0a 405 TEN 455 1205 9101428
215 150480 100 Hod 400 750 50 1200 RII69.94
16 200400 B200 o0 6.20 .50 670 140 TR aS
PRk 20000 102.00 £.0Q 560 F.50 B0 1380 TEIIFAY
118 235400 132,00 8.00 .50 750 7.00 1450 07127
g 250,400 127.00 8.0 000 T50 850 15.00 TATE1LSS
P, ] 135400 7100 100 (B a0 150 11,80 1206078
it 150400 100 1000 340 240 40 1340 LT
a2l 160,00 o0 10,0 3.50 940 L0 1350 1385260.54
3 1BQ:00 ordii] 1003 4,00 040 4.0 1400 12535376
224 200400 B200 1003 5.50 QAN 6.10 15.50 11899252
235 20000 8200 10 5.60 CBAD 620 1560 1376702
126 200,00 10200 1000 5.60 SUAD B0 1540 14526315
rrr 25000 10200 0.0 800 o940 ¥ 18.00 12632323
128 25000 1300 100 .04 Q240 T&D 1700 118902 82
124 160:00 w00 1108 1,50 TR0 430 13,50 183A4.04
230 200,00 8200 13.060 4,60 11.25% 535 16,60 182644,50
23 20000 ] 1200 A.BD 1135 555 15,80 19916821
FEr) .00 o200 12060 4.20 125 495 16.20 18297 A5
233 200,00 112.08 1208 a0 1135 495 1520 195730.50
a3 225400 182,00 1208 5.00 1125 575 17,00 1709297
435 25000 162,00 1208 10 1.2% 175 19,00 18Fa69.03
136 25000 137,00 1200 7.0 1130 a0 19,30 T10a%E0T
537 180,40 G20 13.00 350 1210 440 1550 FErp TAL |
138 20000 G20 14.06) 4,10 13405 505 18.10 2670
239 Pl ] 10200 1400 .20 1305 515 1820 28903452
120 20000 12.00 1406 3150 Y05 L ¥ 172,50 IHE618.03
241 250400 137,00 AERE 4] 5.60 1310 G50 12.60 TABPO1GE
242 20000 192,00 1606 380 1480 00 1980 415514.11
141 X100 19200 1606 4,50 1430 560 50 A55407 48
244 250,00 127,00 1600 5,80 14590 .5 4] 21.80 IBIHIZAE

345 25000 12700 1600 560 480 [ 7150 JHIHIZAG.



Disc springs are used in Oil refining areas such as pipelines, pipe supports, pumps, valves and actuators,

Live Loading of Flange Joints

Disc springs are used in live loading of the flange
joints which reduce flange leakage in pipelines,
thereby lessening waste and downtime, They keep
joints tight as large number of cycles occur and forces
& deflections are critical for safer ocperation.

L &g-

Downhole Drilling

Live Loading of Valve Stem Packing Glands

Disc springs are used to prevent leakage through the
valve stem packing by maintaining a minimum seal

pressure between the gland follower, fastening studs
and nuts.

The heat and vibration invalved in downhole drilling pose specific challenges for the equipment. Disc springs

are used in Drilling Jar and Shock tools to counteract these stresses developed during drilling.

Disc Springs Based
Latch Mechanism

Disc springs play a crucial role in shock tools because they are required to
absorb axial vibrations which stress the tool, A stack of Disc Springs helps to
compensate for the adverse conditions of downhole drilling.

Disc springs specifications for Oll & Gas applications are avallable on request.

Ll
o
|-
e
[« 8
LFe"
L
b
i
(o)
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Bearing Series Disc Springs

Gala Bearing Series Disc
Springs are specially designed
as preloading springs for use
with radial ball bearings. They
help maintain positioning
accuracy of the bearing with
no end play. They also
minimize vibration and shaft
deflection. Proper preloading
will increase bearing rigidly
and eliminate excessive
running noise. This ensures
backlash compensation for
ball bearings.

Slotted Disc Spring

We offer Ball Bearing Disc Springs in two types

Flain

* Disc springs with high force, low deflection and pronounced
regressive spring characteristics

® |t provides for backlash compensation, silencing
and protection of ball bearings

* The pre-load variation changes little within a wide range
of deflection.

*  Outside diameters OD ranging from 9.8-358 mm
(03867 - 14.1")

Slotted

® Disc springs with low force and large deflection characteristics

Used with small size ball bearings

|'E

Preloading Outer Race
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Spring sizes mentioned in this table are of our standard production, . [ f”:"w\

The loads and deflections given are at spring deflection of 75% of ’ | //F _“\\ \‘". "

free cone height (ho), same is the recommended preload. ) D, 'r | i ﬁ'l | _E

Slotted Disc Springs details are available on reguest. I"\ IH‘\ /‘fl ;’I _'—E{'
L i o S Ly

slmam]

1 UF] 62 o2 (4 020 1) 035 x| B2HEL3Y

2 128 T4 035 oS 035 .00 019 29 B24ELA)

3 1548 8.2 .25 .55 330 1.20 023 23 62 5ELS} Gis[R4)

4 188 9.1 o3 065 B335 17 25 31 E2E{ELA} B35{A5

-] 188 10,2 0,35 oz 35 1,60 0.6 51 BOMELT)

& 1148 123 035 0.75 LR 114 0. 30 &b GORELAY GITIRT

T 237 T4.3 0 oa 4.50 .25 038 81 SOSELD)

B 157 14,3 s na (.54 1,25 034 53 G000 629(A5)

)l 2737 173 o L] (6D 1.50 045 BO a1

10 9.7 174 o4 L] &.7a .75 053 B3 B2
11 n.g 204 s 1. & .75 053 &1 B3 6201
12 148 04 04 1.1 LL ] 1,78 053 1 H300
13 345 24 05 12 Li i) 1.40 353 118 G003 a2

14 365 204 05 13 {LE0 1,60 ik T 630
15 9.8 155 oS 13 080 1,60 {60 10 6203

1] 418 55 ne 4 0.5} 1.Ed 068 113 (5l 6302
7 A6.5 30.5 na 15 90 1.50 068 153 6005 204 G0N
18 51.5 35,5 e 15 {50 1.50 68 135 B205 630
1 545 40.5 (£l 15 o) 1.50 L1758 141 BOO6
20 61.5 40.5 oy 18 1,10 157 B3 176 BT ¥ 05
21 &7.5 50.5 nr 1.7 1.00 143 .75 161 G008
23 715 455 n? 21 1.4 2.00 1,05 185 B3H6
21 715 50.5 o7 1 1,410 2.00 105 2 g2y
24 745 555 0E 12 1.50 1.38 TE3 211 L]
FL) 79.5 540.5 (4] 23 1.50 164 113 128 6307
2 g LT oe 23 1,50 1,648 1,13 Pl & B
27 B45 605 ng 25 160 1.78 1.0 355 H2Aa
28 895 60,5 ns P 1 .50 1.7a 1.2 288 L
0 9.5 655 Bg 25 1,60 1.8 1.5 335 6017 £210
1] 045 755 1 23 1.3 1.0 (HLE 325 &g
31 ] B5.5 1 A 1,60 1.60 1.2 292 6309
32 9 1.5 1 ih 1,50 160 1.3} i3 6013 8211
L] 108 s 1,25 27 145 1,18 1,05 57 63ra
il 109 75.5 1.25 X7 1.45 1.16 1.0 398 G014 6212
35 114 WS 135 245 Lt 95 0.5 398 6015
6 1749 rh5 .25 18 1.55 (P 1,16 120 6311
¥ 159 BE.§ 1.25 28 1,55 1.24 1.18 193 6213
3B 124 8.5 1.25 3 .75 140 1.31 445 G016 6214
3% 13 5.5 1.25 33 1.9 156 146 405 8312
L) 129 oEg 1.2%5 12 1,55 1.56 1.8 SOy &017 6215
41 139 05 1.325 325 2.00 1.60 150 354 031k
&2 133 101 1.25 3.25 2.0 1.60 1.50 429 GO1E 6216
43 144 855 15 32 1705 113 1,28 e 6314
& 145 106 15 iz 1.0 1,13 128 450 B0 6217
&5 158 107 I5 15 2,00 133 1:50 412
e 159 111 15 15 L1 1.33 1.50 ary G021 6218 6315
&7 165 111 15 18 2.30 1.55 1.73 A a3lh
AE 169 121 15 18 230 1.53 1.73 548 6022 5219
49 e 121 2 42 220 Ti1a LB 64 6317
50 174 134 2 4.3 2. 1.6 1,64 28 G024 6220
51 1E9 12 2 43 2340 115 173 TG a118
=F.5 183 131 2 43 23] 115 1.73 A58 6221
53 194 131 a 45 154 1.45 1468 a1 6319
54 168 141 2 45 254 1.25 1.E8 G423 BU26 B2y
55 213 151 235 45 225 1.00 .69 941 G222 0in
S 213 161 .25 46 235 1.04 1,78 42 G030 6321
1 28 181 125 455 2% 1.3 PRt 1036 6236
B 218 161 235 535 300 1,33 1,325 1021 [-IREP 83322
50 248 17 15 5 250 1.00 1.E8 1005 6278
(4] 58 171 L5 55 EREA) 1.0 45 oG 6054 63248
i1 268 181 25 57 i 1,28 2.44) 1155 6230
fil 278 181 15 & 3.50 1,40 163 1155 H036 K126
a3 268 191 275 575 3.0 1.0 235 1145 SO38 B232
4 298 191 275 .35 3,60 1.31 I 1307 6328
[ 308 202 3 B kL] 103 233 1300 A0 234
G 3i8 212 3 62 313 107 240 1302 6235 £330
a6r 334 32 3 G 3.6 1.0 2.0 1415 G044 6238 633X
Al 350 242 3 7 4.0 1.33 1.0 1424 BlaE B4 f334



Safety Disc Washers

Gala Safety Disc Washer Series G5

Safety Washer GS is suitable for normal requirements and available for
boltsizes fromM 1.6to M 36.

Gala High Safety Disc Washer Series GVS

Safety Washer GVS can be used with high- tensile bolts, These are
stronger safety disc washers having higher thickness for higher pre-
tensioning loads. The outside and inside diameters as well as the
serrations are same as QS series.

Available Material Grades

Spring Steel according to DIN EN 10132-4, Corrosion-resistant Stainless
Steel 1.4310, Inconel etc.

Surface Treatments

Phosphated, Mechanical Zinc plated (Cr 6-free), Zinc Flake Coatings,
Electrolytic Plating.
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Safety Washer Series G5 High Safety Washer Serles GVS

20

21

22

43

24

5

28

G225

G530

G535

G54

G55

G568

G56.35

G57

G5 8

G510

G511

G512

G517

G514

G515

G518

G519

G520

G522

G524

65254

G527

G530

G536

5/3%

316"

174"

5/16°

7116

142

578"

4

78"

1"

s

138

170

320

3.70

430

5,30

6,40

670

7.40

B840

10,50

11.60

12,04

13,70

15,04

17.040

1900

20,00

21.00

43,040

i5.60

27.00

28.60

310

3800

Dimensions

6.00

7.00

9.00

10.00

9.50

12.00

12,00

16.00

15,50

1804

1900

22.00

24.00

2700

30,00

300

33.00

36,00

3800

39.00

4500

24,00

0.35

035

045

045

045

050

060

0.70

070

070

1.0

100

1.10

1.20

1.30

1.50

1:50

1.50

1:50

1.80

200

200

200

n,

[mm}

033

039

49

051

052

059

73

082

079

08G9

(o8

1.18

1.3

1.33

152

163

1.85

208

&332

&5

&5

.78

n,

{mmj

050

060

0,20

080

0,20

1.00

1.20

1.20

130

1.40

1.60

1.60

1.70

1.80

2,041

210

230

250

250

270

250

3040

310

3.60

4.20

Mominal Skze

(i)

1 GSVS 30160
2 GSV &
3 GSVE 516"
4 GWVID 3
5  GEVI2
6§  GSVI14
7 G816 s
B GSVIE
g GSV20
0 GSW22 7T
11 GV
12 GSW254 1
13 GWIT
14 GSV30 11/E
15 G35 138
h
lg—
—»L(T
A
d, d,
Y
AR’
e

{mmi)

530

640

BAD

10.50

13.00

15.00

17.00

19.00

21.00

23.00

25.60

2700

28,60

.60

3800

Dimensions

13.00

1600

18.00

22.00

24.00

27.00

30.00

300

36,00

800

39.00

4500

54,00

1.00

1.00

120

1.50

150

1.50

200

200

200

200

450

450

.50

450

300

lmm)

107

1.08

1.32

1.64

1465

1.78

&1

27

134

142

LB

495

5]

302

AT

1.30

1.40

1.0

200

210

260

270

280

300

340

340

3,50

3.80

4,50

5

]
=
(=23
=
=
(57
—
Wi
(o]
L
e
(=]
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DIN 6796 Washers

Conical Spring Washers are used to counteract the loss of preload of a bolted connection for bolts. They are
mast effective on axially loaded short bolts where they increase the axial compliance,

These are highly stressed components and are recommended for static or infrequent varying load applications,
Nominal Bolt Size ranging from M2 - M30 and are available in a variety of materials and finishes.

Available material grades : Spring Steel, Stainless Steel etc.

Surface treatments : Phosphated, Mechanical Zinc plated (Cr 6-free), Zinc Flake Coating etc.

1 M2 5.00 220 0.40 060 0.50 092 0,50

2 M2.5 6,00 270 Q.50 072 0.50 1.52 060

3 M3 7.0 1320 0,60 [LB5 070 235 0,70

i M3.5 B8.00 3,70 .80 1.06 0.90 3.6 0.0

3 Kia 2.00 4.30 1.00 1.30 110 4403 100 1.40
(i M5 11.00 5.30 120 1:55 1.30 $.20 1.30 230
¥ Wi 14.00 6,40 150 200 170 10,20 170 420
8 M7 1700 TA0 L.75 2.30 2.00 14.80 2,00 5,20
9 Ma 1800 dan 400 260 220 18.60 .20 770
10 M10 23.00 10.50 250 320 2.E0 29.60 2.80 1240
13 M2 29.00 13.00 3.00 395 340 43,00 340 TH/00
12 M14 35.00 15.00 3,50 4.65 4,00 59.10 400 2500
13 Mia 39.00 1700 4,00 5325 440 80,90 460 3400
4 M18 4200 1500 4.50 580 510 102,00 5.0 L7.00
15 M0 4500 21.00 5.00 640 5.560 136.00 5.60 73.00
16 M2 4900 22.00 550 705 6.10 162,00 =R g1.00
17 Wz4 56.00 2500 .00 715 680 RSO0 G800 12200
18 M G000 28.00 650 B35 730 246.00 730 161.00

19 [ FOU00 31.00 100 520 H.O0 300,00 .00 196410
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Spring Assemblies

e Sarvomotlor Suspension ¢ 100% Load tested assemblies
e Boiler Support & Hanger » Support in Design & Application Engineering
s Servomotor Valve Actuaior = \ariety of raw materials & coatings
* Wind Turbine Brake * (Customized packaging
\. ] .

Servomotor Turbine Suspension Assemblies

Fos |

#21

Disc Springs

Boiler Support Boiler Hanger Spring Pack for
Wind Turbine Brake



Special Springs

The experience and knowledge established in the disc spring
manufacturing is applied also to the production of special
springs for various Applications.

A wide variety of styles, sizes and functions are possible and
each application has its unique sets of requirements.

19
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Disc Spring Design & Tooling

* |n-house tool design and development with latest CAD and 3D
Modeling software.

= State-of-the-art CNC Wire Cut Machines for achieving surface
finish upto 5 microns on cutting elements,

s Competency of manufacturing tools from variety of materials like
HS5, Carbide, Powder Metal etc.

* Variety of Coatings & Treatments on tool cutting elements to
increase performance & achieve better edge quality.

We have developed tooling technology for shaving of edges for reducing the shear zone upta 20% of material
thickness. This results in edge quality close to fine blanking.

Blanking & Forming

Gala is equipped with power presses of capacity up to 500 tons (5000 KN), Presses are attached with automatic
De-coiling, straightening and feeding arrangements. Photo Sensors are installed for eliminating misblanking
The blanking capacity is from thickness 0.10 mm to 10 mm

Machining

Depending on the requirement, the Disc Springs up to
500 mm Outer Diameter are turned on CNC centers to
achieve required edge quality & stringent tolerances.
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Treatment

Over the years of experience Gala has developed
capability to offer varlety of heat treatment processes
based on raw material and application of Disc
Springs.

ALSTEMPERING PROCESS
We offer options of Austempering, Carbo-

Austempering, Martempering, Stress relieving,
Vacuum heat treatment etc in technically advanced

Temperature

i Austempering, Sealed Quench & Vacuum furnaces,

Heat treatment cycle is followed in a controlled

atmosphere. This results in  homogeneous & fing

P Bainite micro-structure leading to higher fatigue life &
Time uniform hardness.

Shot Peening & Finishing

Shot Peening is done on Disc Springs for tensile stress relieving & inducing
high level of compressive stresses resulting in higher fatigue life. The
proprietary finishing process developed by Gala ensures burr free internal
& external edges and imparts additional compressive stresses to further
enhance fatigue life under adverse working conditions. This also reduces
the chances of stress concentration on the edges of disc springs.

Scragging & Load Testing

Disc Springs are flattened for removal of
permanent set. Disc 5prings are tested with the
load versus deflection characteristics as per DIN
2093 or customer specifications,

Depending upon the application, the customised
disc springs are also tested for its progressive &
regressive load characteristics ensuring process
validation as per specifications.

Scragging Load Testing

Quality Assurance

Gala is committed to deliver products that consistently meet & exceed the requirements of our customers, A
well laid-out procedure as per 150 9001:2009 & TS 16949 ensures high quality products consistently.
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Packing & Logistics

We offer customised packing of products based on volume & customer reguirement. Quantum of delivery can be

matched with the production schedule, be it every week or month with customer preferred options like at their
warehouse, sea port, etc.
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Raw Materials

Matetial Name

el

C75

£
51CHV4
50 Criva
55 3

553

1/7 Fh

INCDOMEL X750

INCOMEL 718

H13

A}l above values are for referance anly. For further detafs ¢

Coatings

Phosphating

Matetia

14301

1.2344

Standard
EM 10132-4
EM 10132-4
EM 10732-4

[HN EM 10157

DM EN 10151

[HM-EM 10151

o
¥

T Pl LR R Pt
1w ¥

Mechanical Zn Plating

{Cr & free)

O AN

Working

Temp Range

(=]

204100

204100

-200+200

200 +200

200 +300

-200+700

200 +600

O- 4600

0- +600

T e el ke

Deltatone

Powder & Epoxy

K 3!

Tensile Strength

i

1150-1750
1200- 1800
1.200-TH0
1150-1500

1000-1500

1630-1950

Spring Material Praperties

Suitable Applicable Areas

These materials offer the best spring characteristics, most
suited to high f.lli||||-' andl lowd and moderate strsssed
applications

Sultable for high corrosion reslstance, indoor & outdoos
services, high temperature, wear , abrasion, chemical &
argankc materials

Ofers combined adwantage of high strengh B cornosion
resistance, used for cryogenic applications & intricate parts
due to its lowe distortion inheat treatment

Invalving good strengh under high temperatures, comosive
environment, high fatigue strengh , excellent resistance to
oxicdation at elevated temperatunes

Suitable For highly stressed structural parts, reskstance to
ng & retaintion of good toughness with high strengh
temperatures upto GO0C

Offers high hardenability, excellent wear reskstance, hot
toughmness, good thermal resistance, greater homogeneity
& fine structure with high temperature tensile strengh.

antact Gala Precisson |'_r:|||1|;\-|?r|n|_'| Pyt Lbd

Gait Spray Life for warous coatings

coating
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Premier testing lt

cmﬁrm;d tﬁat Gala‘-ﬂisﬁ Sprlngmfférhigh

Plant audited & approved by global
OEMs & distributors for supplying
standard as well customised springs to
their worldwide locations

Supplier Process Audit Summary by a global OEM

Supplier- Gala 16.11.13
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FREGISHIN ENFINEERING
150/T5 16949 Certified by Bureau Veritas

Gala Precision Engineering Private Limited

Corporate Office & Engineering Centre Plant

A-59, Boad Mo, 10, Waole Industrial Estate, Plot Mo. 225, Village Vadavali at Post Met,
Thane - 400 604, India. Tel; +91 22 4141 0404 Muzame Road, Bhiwandi - Wada Highway,
Fax: + 91-22-2582:0771 Wada - 421 312, India.

Email: discspringsigalagroup.com

Germany Dffice China Office

Miedeslassung Deutschland, Lyoner Strasss 14, Gals Precislon Engineedng Shanghai Co. Ltd
60528 Frankfurt am Main, Germany, Mi1, Building Mo, 668, Yuandong Road

Fax: +4%-60-566-55-41-59 Fengxlan Districe Shanghai - 201 400, China
Email: galagermanys@galagroup.com Tel: +8621 67107985 810

Email: gatachina@galagroup.com

www.galagroup.com




