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< Using This Catalog>

@®  Products contained in this guide are for General Purpose/General Duty applications. For a
listing of Taiyo Products, please refer to the table of contents. Please confirm stock availability
prior to placing your order. Production of Insert Bushing are available on request (make to
order).

@® Dimensional Tolerance is based on Japan Industrial Standard (JIS). External diameter
measurements are noted as a maximal value. Internal diameter measurements are noted as
minimal values. For Geometric Tolerance requirements (parallelism, straightness, etc), please
contact Taiyo Stainless Spring Co., Ltd. for specific information.

(Note: JIS B 0024 Technical Drawings — Fundamental Tolerance Principle)

@® Taiyo Stainless Spring Co., Ltd. has received certification for and maintains Quality and
Environmental management system in accordance with ISO 9001 and ISO 14001.

@® Taiyo standardized products are manufactured to comply to the standardized products
under JIS, JASO (Japanese Automobile Standards Organization) and DIN (Deutsche Industrie

Normen).
@®  Products causing the hydrogen embrittlement are not available after galvanizing.

@®  The description for plating is based on our original notation system, and is not described in
compliance with JIS.

@® All information contained in this guide are subject to change without previous
notice. Please contact Taiyo Stainless Spring Co., Ltd. when specifying your application
requirements.

C Part Number Structure (Standardized Product Code))

Each standardized product uses a twelve digits of part number (code). Please confirm the part
number when placing your order.

Product Surface

OO0 OO OO — 00 OO0

Material Dimensions code

Printed on Recycled Paper.
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Custom-made products TAIYO
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Toothed Slotted Spring Pins For General Purpose

JIS B 2808:1999 (bylaw) (ref.)

Chamfer shapes per Taiyo’s standard

[EITAIYO

Stainless Spring Co.,Ltd

¢ D

Slot width “C” should be chosen safe from closely contact when spring pins are inserted. (exception: both ends of spring pins)

Unit : mm
Nominal Diameter 1 1214|1516 | 2 2.5 3 3.5 4 4.5 5 6 7 8 10 | 12 | 13
@ DEi);t;rentilr Max. | 1.2 |14 |16 |17 |18 |225/275|325|/39 |44 |49 |54 |64 |76 |86 [106|126|13.7
b; D Min. | 1.1 |13 |15 |16 | 1.7 |215|265|3.15| 3.7 |42 |47 |52 |62 | 73|83 ]103(123|13.4
g t(Ref.) 0.2 |[0.25/028| 03| 03|04 |05|06|07|08]|09 1 12 (14|16 2 2 2.5
@ hoeseali| kN | 0.69]1.02(1.35(1.55|1.68|2.76|4.31 |6.20|8.45|10.80 |13.96 | 17.25 | 24.83 | 33.83 | 44.13| 68.94| 86.22| 11278
Applicable |Diameter| 1 1214|1516 | 2 25 3 35 4 4.5 5 6 7 8 10 | 12 | 13
Holes
(Ref) Tolerance +8.08 +8.09 +8.12 +8.15 +8.2
Length Nominal Diameter
Tolerance
L 1 1211411516 | 2 2.5 3 3.5 4 4.5 5 6 7 8 10 | 12 | 13
4 OO O 1O 10O O
5 OOl OO 1O 101010
6 405 OOl OO 1O 101010
7 0 OO0 10100101010
8 OO0 1010100101010 10
9 OO0 101001010 101010
10 OO0 1O 1000001010100
11 OO O0OJTO]TO]JTOTO OO0 1010
12 OOl OJTOJTO|IOJTOTO]O]TO OO0
13 OO0 OO TOJTO]JTO[TO]TO[O1O0O
14 OlOJO]JTOlTOJTOJTO]JTOTOTO]O]TO 10
15 OO OOl O]TOTO]JO]TO]TO]O10
16 O]l OO0 0000101010100
17 Ol OO0 OO0 O1TO]TO]10O0]1010
18 OO0 OO0 OOl O]TO]TO]TO]1O0]10]0
19 OO OO ]1TO0O]JOJTO OO0 ]0
20 OO OO ]lTO]JTO]TO OO0 1010
22 OOl OJTOJTO]TO]TO]TO]TO OO0
23 OO OO JTOTO]TO]TO]JTO]TO 100
24 +1 OO OO JTO]lO]TO]TO]O OO0
25 0 OO0 OO0 O[O0 OO0 1010
26 OO0 1O OO OJTO]1O0O]10O0 1010
27 OO 1O 1O O0O]1O1TO OO0 1010
28 OO OO ]TO]TO]JTOJTO]TO ][O0
30 OO O]JO]TO]TO]JTO]TO]JTO[O 1O
32 OO O]JO]TO]TO]JTOJTO]JTO[O]1O
34 OOl O]JOJTO]lOJTOJTO]TO[O 1O
36 OO OO JTO]lO]JTOTO]JTO[O 1O
38 OO0 1010000101010 |0
40 OO0 T OO0 O]JTO OO0 1010
45 OO0 1010010101010
50 OO0 1T OO ]O0O]1O]1O0O 1010
55 OO OO0 1010
56 OO OO 1010
60 OO 1O 1O 1010
63 OO 1O 1O 100
70 OO0 10101010
75 +1.5 OO0 10101010
80 0 Ol O 10101010
85 O 1010
20 1010
95 10110
100 O 1010

Remarks 1. The maximal measurement for “D” is the maximal measurement of the circumference of the pin. The minimum
measurement is: 1/3 ( D1+ D2 + D3 ) of the pin.
2. Refer to technical information at the end of this book “page T6”.

Notes 1. Please ask our stock even described “O”. Stock is changeable depending on supply and demand.
2. Customer specified dimensioning and material available upon request.
3. Scant supply of Stainless Steel over 2.5mm thick, Please confirm availability.

e 101

Material
code

08---SUS42042

70---Spring Steel

Part Number Structure (Standardized Product Code)

Product Surface Example: 4 x £10

surface| O'1°-Burnished (SUS420J2)

Hardness|

code

03---Temper Color (Spring Steel)

HRC42 ~ 48

(SUS420J2)

HRC45 ~ 53
(Spring Steel)

DODOOOO-
Material  Nominal Diameter Length
¢ 10 leads nominal diameter 90.
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Toothed Slotted Spring Pins For Light Duty Use

JIS B 2808:1999 (bylaw) (ref.)

Slot width “C” should be chosen safe from closely contact when spring pins are inserted. (exception: both ends of spring pins)

Chamfer shapes per Taiyo’s standard

@ TAIYO

Stamless Spring Co.,Ltd.

Unit : mm

Nominal Diameter

1.2

1.4

1.5 1.6 2

25 3 3.5 4

4.5

5 6

Spring Pins

External

Max.

1.2

1.4

1.6

1.7 1.8

2.25

275|325 | 39 | 44

4.9

5.4

6.4

Diameter
D

Min.

1.1

1.3

1.5

1.6 1.7

2.15

265 | 3.15 | 37 4.2

4.7

5.2

6.2

t(Ref.)

0.1

0.12

0.15

0.15

0.15

0.2

025 | 03 | 032 | 04

0.45

0.5

0.6

Doutle hear Load

kN

0.38

0.56

0.80

0.87

0.93

1.55

242 | 349 | 476 | 6.21

7.86

9.70

13.96

Applicable
Holes
(Ref.)

Diameter

1.2

1.4

1.5 1.6 2

25 3 3.5 4

4.5

5 6

Tolerance

+0.08

[@X¢

+0.09
0

+0.12

0

L

ength
L

Tolerance

Nominal Diameter

_k
N

-
N

(&)}
-
)}

2

2.5 3

4.5

X (N|O |0~

©

10

11

12

13

14

15

16

17

18

19

20

22

24

25

26

28

30

32

35

36

40

45

50

O|0O]0|0]|0|0|0]0|0 |~

O]O|0]|O|0]|O|0|0]0|0|O

O]O]O[0O[0|0]0]|0O]0|0|0|0]|0]0|0

O]O]O|O|0|0]O]|O]0|0|0|0|00|0|;
O]O]O[|O|0|0]O]|O]0O|0]|0|0|00|0|;

O[|O|0]O|0]|O|0]|O|0]|0O]0]|0O]|O|0]O|0]|O|0|0|0|0]O

O]O]O[0|0|0]O]O|0O|0]|0]O]|0O]O|0|0]|0|0]0O|0|0]|O

O]O[|O[0|0]O]O]O|0]|0]|0]|0O]O|0|0]|0|0O|O|0|0 0|0

O]O|0]O|0]|O|0]|0O]0]|O]0|0O]O|0]O|0|O|0]|0O0|0|0 |10

O]O]0[0|0]O]|O]0|0 00000000000 0|00

O]O]O]O[0O|0]O]|O]O|O[0|0]0O]O]0O|0]|0|0|0]0|0|0

O]O|0]O|0]|O|0]|0O]0]|O|O|0]0|0]O|0|O|0]|00|0|0 |10

56

60

63

O[O]|O[O|0]O|0]O|0]|0O|0]|0O]0]|0|O|0]0O|0|0O 000|010

Remarks

Notes

1. The maximal measurement for “D” is the maximal measurement of the circumference of the pin. The minimum

measurement is: 1/3 ( D1+ D2 + D3 ) of the pin.
2. Refer to technical information at the end of this book “page T6”.

1. Please ask our stock even described “O”. Stock is changeable depending on supply and demand.
2. Customer specified dimensioning and material available upon request.

Product

code

102

Material
code

02---SUS304-CSP

Part Number Structure (Standardized Product Code)

Surface
code

Burnished

Hardness|

HRC
36 ~ 46

Product Surface

HO2020D- @000

Nominal Diameter Length

Material

Example: ®4 x £10

No.46—2



Straight Slotted Spring Pins For General Purpose

JIS B 2808:1999 (bylaw) (ref.)

Slot width “C” should be chosen safe from closely contact when spring pins are inserted. (exception: both ends of spring pins)

Chamfer shapes per Taiyo’s standard

\ /
N 1
- T~

9‘°*

4o o,
95
50

- @

Stainless Spring Co.,Ltd

Unit : mm
Nominal Diameter 1 12|14 15|16 | 2 |25| 3 | 35| 4 |45 | 5 6 7 8 10 | 12 | 13
» DEiXtr%mtalr Max. | 1.2 |14 |16 | 1.7 |18 |225|275|325| 39 |44 |49 | 54|64 |76 |86 |106(126|13.7
= D | Min_ |14 (13| 15| 1.6 | 1.7 |2.15]265)3.15| 37 | 42 | 47 | 52 | 62 | 7.3 | 83 |10.3]12.313.4
§ t(Ref.) 0.2 {0.25/028/ 030304 |05|06|07|08|09| 1 1214|116 | 2 2 |25
@ hoeseal| kN | 0.69]1.02]1.35]1.55|1.68|2.76]4.31|6.20|8.45|10.80(13.96 | 17.25 | 24.83|33.83 | 44.13| 68.94| 86.22 | 11278
Applicable |Diameter| 1 1214|1516 | 2 25 3 3.5 4 4.5 5 6 7 8 10 | 12 | 13
Holes
(Ref) Tolerance +8.08 +8.09 +8.12 +8.15 +8.2
Length Nominal Diameter
Tolerance
L 1 121141516 2 25 3 3.5 4 4.5 5 6 7 8 10 | 12 | 13
4 OO 10101010
5 OO0 |10 ]O0 |10 100
6 OO 1O ]]O0O 1O 10100
72 sl e el NoN Nel el Rol ReN NoN Ke)
8 OO0 1 OO O[O0 OO0 1010
9 OO 1O ]lO0O OO O0O]O0O 10101010
10 OO 1O ]JTO]JO]O]JO]TO]TO]TO]TO]10O010
11 Ol OO0 OO O OO O]O]10O0 10
12 OO0 1000000010100 0
13 OO0l OO0 OO0 ]O0]O0]0O0]1]0]10]0
14 OO0 ]O0O]O0O]O OO0 ]]O0O]1O]10O0]10]10
15 OO0l O0O]O OO OO OO0 0]10
16 OO OO OO0 O0O 10101010
17 OO OO OO O0O]O0O 1010010
18 OO 1 O0O]O OO0 ]TOJTO]TO]O]1O 10
19 OO 1T O]JO OO O]TO 101010
20 OO 1O ]lOJTO]O]O]O OO0 10
21 OO0 10|00 ]O0O 0010101010
22 OO 1O ]O0O |0 OO0 1010101010
24 +1 OO OO ]JTO[O]TOJTO OO0 10
25 0 OO 1T OO ]JTO[O]TOJTO]TO]TO]1010
26 OO 1T OO O]O]JTO OO0 10
27 OO 1T O OO O]JTO OO0 ]1010
28 OO 1T OO O0O]O]1TO]TO]1O0]1010
29 OO0 1010000100100
30 OO0 1010000100100
32 Ol OO 1O ]O0O 0101010100
35 Ol OO O ]O0O |00 1010100
36 OO 1T OO O[O0 1010
40 OO 1T OO O[O0 1010
45 OO 1O 1010101010
50 O]l O 1O 1010010
55 Ol OO0 ]10 1010
56 OO0 10101010
60 OO 10101010
63 OO 10101010
70 O1 O 1O 1010
75 +1.5 1O 1010
80 0 Ol O 1010
85 1010
90 1010
95 O 1O 0O
100 O 1010

Remarks 1. The maximal measurement for “D” is the maximal measurement of the circumference of the pin. The minimum

measurement is: 1/3 ( D1+ D2 + D3 ) of the pin.
2. Refer to technical information at the end of this book “page T6”.

Notes 1. Please ask our stock even described “O”. Stock is changeable depending on supply and demand.
2. Customer specified dimensioning and material available upon request.
3. Scant supply of Stainless Steel over 2.5mm thick, Please confirm availability.

e 103

Material
code

08---SUS42042

Part Number Structure (Standardized Product Code)

70---Spring Steel

surface| O'1°-Burnished (SUS420J2)

Hardness|

code

03---Temper Color(Spring Steel)

HRC42 ~ 48
(SUS420J2)

HRC45 ~ 53
(Spring Steel)

Product

Surface

Material

Example: ®4 x £10

DO@QOOO0-
Nominal Diameter Length
¢ 10 leads nominal diameter 90.

No.46—3



Spacer Parts (Rolled Bushing / Spacer Tube)

. [@ITAIYO
A N
il — R

Nominal Diameter 2 2.3 2.6 3 4 5 6 8 10

Internal Diameter d 2 2.35 2.65 3 4.1 5.1 6.2 8.2 10.2
+8.05

1

Tolerance +0.05

External Diameter D 3 3.35 3.65 4 5.3 6.3 7.8 ‘ 10 ‘ 12.2

+0.2 +03
Tolerance o o7

Thickness t 05 \ 0.6 08 | 09 [ 10
Length Nominal Diameter
L Tolerance 2
1.6
2
2.5
3
3.5
4
4.5
5
55
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
14 +0.1
15
16
17
18
19
20
22
25
28
30
32
35
40 +0.2
45
50

N
w
N
o))
)]
(o))
[oe]
o

+0.05

O]O]O[0|0]O]O|0]|0]|0O]O|0]|0]O|O|0 0000|000 |0]|0O|O|O 00|00~
O]O]O[|0|0]O]O|0]|0|0O]O|0]|0|O|O|0 0000|000 0|00 00|00

+0.15

O]O|0]0O|0]0|0O]O]|0O]0]|O|0|O|0|O[|O|O[O]O|0]|O]0]|O|0]|O|0|O 0|0 |00 0|0 |0|O|;

O]O]O[0|0]O]0|0|0]|O]O|0]|0|0O]O|0]|0]O|O|0|0]O|0 |0 |0]O|O 0000|0000 |0
O]O|0]0O|0]O|0O]O|0O]0]|0O]0]|O|0|O|0]|O[|O]O[O|O|0]|0]0]|O]0]|O|0|O 00|00 0|0

OJ]O|0]0|0]0O|0O]O|0O]0]|O0]|O[|0]|O|O|O[O|O|0|O|0]|O]|0]|O|0]|O 0O |00 00|00 |00 |0|w

O]O]0O[0|0]O]0|0|0]O]O|0]|0|0O]0O|0]|0]O|O|0]|0]O[0O|0 0000|000 |0|0|0|0 |0

O[O]|O]O|0]0O|0O]O]|0O]0]|O]0]|O|0]|O|0]|O[O|O[O|O|0|O|0]|O]0]|O|0]|O 0|0 0|0 0|0
O[O]|O]O|0]0|0O]0]|0O]0]|O]0]|O0]|O[0]|O[0]|O|0|O|0]|O|0]O0|O 0|0 00|00

Remarks 1. Internal diameter are measured by Pin Guage.

Notes 1. Please ask our stock even described “O”. Stock is changeable depending on supply and demand.
2. Customer specified dimensioning and material available upon request.

. Part Number Structure (Standardized Product Code)
Product 3 3 8 Material 23.--SPC
code code Product Surface Example: ¢4 x £10

33®2080- @010

Material  Nominal Diameter Length
¢ 10 leads nominal diameter 90.

Surface| 30---Ep-Fe / Zn 5/ trivalent CM
code 2 (trivalent chromate) Hardness

No.46—4



Insert Bushing (Make To Order)

Approx.0.6 To 1.5mm Square

Row

NX N
N X N

NX N

o

t Resin

Pressed Seam
0.038 or less

Bolt

\_Machine Body

TAIYO

Stainless Spring Co.,Ltd.

Unit : mm

Nominal Diameter

10

12

Internal Diameter d

4.3

5.3

6.5

8.5

10.5

12.5

Tolerance Of ID

o=
a1

External Diameter D

57

71

8.5

10.9

13.5

16.1

Thickness t

0.7

0.9

1.0

1.2

1.5

1.8

Length L

Rows

4

4.5

5

55

6

6.5

7

7.5

—_

8

8.5

9

9.5

10

NN IND[NN

+0.15

W W[ INdD|NDINDINDIND|N

11

12

13

14

15

16

17

18

19

20

BRI OW|IO|IN|IN[N|N|[N[N

Do~ OIO|W[IN|DN

OO N[N[o|ojala |~ |lOWWIW[NIN

| O (IN N[Ol |0 |~~~

Remarks

1. Indents are shaped square ( fig. ) usually, and 1/4t~1/2t in depth..

2. Nominal diameter also represents bolt’s diameter.
3. Internal diameter are measured by pin gauge.
4. Rows are listed above.

Notes 1. Production of Insert Bushing are available on request (build to order).
2. Meshed or hick-joint indents are availabe.
Product _I 39 Materiall 23-"SPC Part Number Structure (Standardized Product Code)
code code | AA---A g Product Surface
Ep-Fe ./ Zn 5 / trivalent CM 2 @ @ - %) @
Surface| 30" * (irivalent chromate) (SPC) Hardness ; N
code Material ~ Nominal Diameter Length

01---Material texture

(Ag)

No.46—5



E-Type Retaining Rings / JIS / Stainless-Steel

JIS B 2804 (Ref.)

@ TAIYO
Stainless Spring Co.,Ltd.

B} 0 I P ™ A
H n
| —
t
Unit : mm
) ) < | Applicable Dimensions of Retaining Rings Groove Dimensions (Ref.)
DlmCeggleons E Shafts
S di Internal Diameter d (External Diameter D H Thickness t Apgox_ Groove Diameter D | Groove Widthm | 1
x| 11008 |o08| 1~14 |08|_Su] 2 07 02 |+002 [03]08|73% |03 04
- +0.1
¥ 11012 (12| 1.4~2 1.2 3 1 0.3 |+0.025/ 0.4 | 1.2 0.4 0.6
%| 11015 15| 2~25 |15 4 13 , |04 06|15 05| 5% | os
x| 11020 | 2| 25~32 | 2 |_S| 5 17| 7%%° |04 | 008 [07| 2 |*9% |05 1
x| 11025 (25| 32~4 25 6 2.1 0.4 08|25 0.5 1
x| 11030 | 3 4~5 3 7 2.6 0.6 09| 3 0.7 1
| 11040 | 4 5~7 4 9 35 0.6 11| 4 0.7 1.2
+0.2
. 0 0 +0.075
x| 11050 | 5 6~8 5 | _g12 | 11 43| _g3 |06 12| 5 |7g 0.7 1.2
x| 11060 | 6 7~9 6 12 52 08|=004 |14 6 09|+ |12
x| 11070 | 7 8~11 7 14 6.1 0.8 16| 7 0.9 15
11080 | 8 9~12 8 8 16 6.9 83 0.8 18| 8 +8'09 0.9 1.8
—0.15 —0.35
x| 11090 | 9 10~14 9 18 7.8 0.8 20| 9 0.9 2
x| 11100 | 10| 11~15 10 20 8.7 1 22|10 1.15 2
+0.05
11120 |12| 13~18 |12 0 23 10.4 1 24 12| . |115 25
—-0.18 0
11150 | 15| 16~24 |15 29| 203 [13|_ |15 28|15 165 7514 | 3
' +0.06
11190 | 19| 20~31 19 37 16.5 1.5 4019 | .. (165 35
—0.21
11240 |[24| 25~38 |24 0 44 20.8 _8_5 2 |+007 |50 24 0 22 4

Notes #¢: Stacked package versions are also available ( product code is 145 and first two digit of dimensions code change into 45 )

Part Number Structure (Standardized Product Code)

Product -I -I -I Material 02---SUS304-CSP
code code | 04..-SUS316
SUS304.CoP
sﬂ{,'f,ge 01---Burnished Hardness (m)
(SUS316)

Product

Surface

DOOOOOD-OO0000

Material

Dimensions code

No.46—6




E-Type Retaining Rings / JIS / Spring Steel

JIS B 2804

X

B

B

t

@ TAIYO
Stainless Spring Co.,Ltd.

Unit : mm
. ) < | Applicable Dimensions of Retaining Rings Groove Dimensions (Ref.)
D'mcj?ggg’“s g Shafts
S ds Internal Diameter d (External Diameter D H Thickness t Ap;?rox. Groove Diameter D | Groove Widthm | 1
11008 |o8| 1~14 |08|_ .| 2 0.7 02 |+002 [03]08|73% |03 0.4
- +0.1
11012 12| 14~2 1.2 3 1 0.3 | +£0.025| 0.4 | 1.2 0.4 0.6
11015 |15 2~25 |15 4 13 |04 0615 05|99 Jos
11020 | 2 | 25~32 | 2 | 9| 5 17179%% 04| +003 |07] 2 +008 | 05 1
11025 |25| 32~4 25 6 2.1 0.4 08|25 0.5 1
11030 | 3 4~5 3 7 2.6 0.6 09| 3 0.7 1
11040 | 4 5~7 4 9 35 0.6 11| 4 0.7 1.2
+0.2
0 0 +0.075
11050 | 5 6~8 5 | _g1o| 11 43| _g5 |06 12| 5 |75V 07 12
11060 | 6 7~9 6 12 52 0.8|+004 |14/ 6 09 |*01 |12
11070 | 7 8~11 7 14 6.1 0.8 16| 7 0.9 15
11080 | 8 9~12 8 |, 16 69| 0.8 18| 8 | 149 |09 1.8
—0.15 —0.35 0
11090 | o 10~14 9 18 7.8 0.8 20| 9 0.9 2
11100 |10 11~15 10 20 8.7 1 22110 1.15 2
+0.05
11120 |12 13~18 12 23 10.4 1 24 12| ., [115 25
—0.18 0
11150 | 15| 16~24 |15 29 | £03 [ 13 |_J, |15 28| 15 165 731 | 3
’ +0.06
11190 | 19| 20~31 19 37 16.5 15 4019 |, 0,5 165 35
—0.21 0
11240 |24| 25~38 |24 44 20.8 _8.5 2 |+007 |50 24 22 4

NOTES ¢: Stacked package versions are also available ( product code is 245 and first two digit of dimensions code change into 45 )

Product

code

211

Material
code

70---Spring Steel

Part Number Structure (Standardized Product Code)

Surface

code

03:---Temper Color
05---Phosphate Coating
30---Ep-Fe /Zn 5/ trivalent CM 2 (trivalent chromate)

Hardness|

HRC
44 ~ 53

Product

@DODOOO-00000

Dimensions code

Surface

Material
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E-Type Retaining Rings / Taiyo Standard-A Taiyo Standard

TAIYO
Stainless Spring Co.,Ltd.
E N
L . r—.
. _ 8|5 _
u n
t
Unit : mm
Dimceggéons lé ADSDAZ?SS - Dimens.ions of Retaining Rings . GrOéve Dimens.ions (Ref:
=] di Internal Diameter d | External Diameter D H Thickness t Groove Diameter d2 | With m i,
X 12013 1.3 | 1.5~2 1.3 5 1 0.4 | +005| 1.3 0.5
B 12913 1.38| 1.5~2 1.3 o 37 1 0.25 1.3 | 41005 | 03
12014 14 | 2~25 | 14 |7007 | 35 1.1 03 |+003| 14| © 0.4
¥ 12016 16 | 2~28 | 16 35 =0 1.2 0.3 1.6 0.4
X 12019 19 | 25~3 1.9 6.5 15 |+005 | 05 1.9 0.6
12819 1.9S| 2.5~3 1.9 47 15 0.4 1.9 0.5
B 12020 2.0 3~4 2 0 6.5 1.6 0.4 2 0.5
%| 12023 | 23| 3~4 | 23 |7008 | 56 1.8 0.4 23 0.5
B 12024 24 | 35~45 | 24 58 1.9 0.4 2.4 0.5 1
12025 25 4~5 25 52 2 |+008 | 04 25 | 1008 | 05
12029 29 | 45~6 29 7.2 2.3 0.65 29 | © 0.75
B 12030 30 | 45~6 3 8 2.4 0.5 3 0.6
% 12031 31 | 45~6 3.1 95 =02 25 05 3.1 0.6
12033 3.3 5~7 3.3 10.5 27 0.5 3.3 0.6
12036 3.6 5~7 3.6 10.5 29 05 3.6 0.6
12037 37 | 5~7 |37 |_3, |85 3 0.65 | +005 | 37 0.75
12038 3.8 5~7 3.8 10.5 24 |01 | 05 3.8 0.6
B 12040 4.0 6~8 4 10 33 0.6 4 0.7
12041 4.1 7~9 4.1 11 3.6 0.4 4.1 0.5 (s
12045 45 7~9 45 10.5 38 0.5 45 0.6
12047 47 7~9 47 11 38 0.6 47 0.7
x| 12060 |60 | 7~9 | & |_ 9., | 12 49 0.6 6 | T3 | o7
12070 7.0 8~11 14 57 0.9 7 1 .
12076 7.6 9~12 | 76 16.8 | =03 | 6.2 0.7 7.6 0.8
12080 | 80 | 9~12 S5 16 6.5 1 8 12
12090 9.0 | 10~14 18.5 7.7 1 9 1.2 1.8
12120 |120 | 13~18 12 24 10.4 =01 1 12 1.2
12146 |146 1565~20 | 146 | 28.4 12,5 1.2 o006 147 | 1015 | 14 )
12209 |[209 | 22~26 | 209 | 91® | 38 17 1.2 21 | O 1.4
Notes #¢: Stacked package versions are also available ( product code is 146 and first two digit of dimensions code change into 46 )
Product Material Part Number Structure (Standardized Product Code)
code ] 1 2 code | 027SUS304-CSP Product Surface
DO@ —QOOOO
Surace| 7...Burnished Hardness| |11 C N | ni%ngis?ode
code 37 ~ 46
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E-Type Retaining Rings / Taiyo Standard-B

Taiyo Standard

TAIYO

Stainless Spring Co.,Ltd.

0] ]
‘ —
m
- - - s+5 -
- n
| —L
et
D
Unit : mm
. . 3 Applicable Dimensions of Retaining Rings Groove Dimensions (Ref.)
DImCeongcleons £ Shafts External
= d Internal Diameter d Dia)l(neterD H Thickness t Groove Diameter dz With m MT‘.
13007 | o7 1~12 | 065 | 7392 | 2 | o059 0.2 0.7 0.25 0.4
x| 13010 | 1 | 1.3~17 | 095 28 | 086 |19% | 02 1 0.25 0.6
%| 13013 | 13| 1.6~21 | 1.25 33 | 1.03 0.3 |+003 | 1.3 035 [ T99% | 06
| 13017 1.7 2~26 | 1.65 42 | 15 0.4 1.7 0.45 0.8
% 13020 | 2 | 24~3 195 | | 46 | 17 +002 1 05 2 0.55 1
—0.07
x| 13024 | 24 | 29~38 | 2.35 0.0 6 2 0.6 2.4 0.68 1
%| 13028 | 28 | 33~42 | 274 65 | 2.44 0.6 28 | 1995 068 1
| 13032 | 32 | 38~4.7 |3.14 72 | 27 0.6 32 0.68 1
%| 13037 | 37 | 43~53 | 364 8 | 31 |12%2 1 o7 3.7 0.78 1.2
' +0.04 o7
x| 13040 4 48~6.3 | 3.93 10 | 3.47 0.7 4 0.78 1.2
13042 | 42 5~6.4 | 413 10 | 36 0.7 42 0.78 1.2
x| 13050 5 58~7.3 | 493 11 4.4 0.7 5 0.78 1.2
13058 |58 | 66~82 573 |, | 12 | 5 +0%5 | 07 5.8 0.78 1.2
—0.1
13060 6 | 6.9~86 | 593 127 | 52 0.9 6 1 1.2
. +0.08
13064 | 64 | 7.3~91 |6.32 135 | 56 | oo | 09 008 64 | 007! v |ioos | 12
- 0 0
13074 | 74 | 84~10.3]| 7.31 15 | 6.3 o 0.9 7.4 1 15
—-0.3
13080 8 | 92~11.3| 7.91 165 | 6.9 1 8 1.1 1.7

Notes *¢: Stacked package versions are also available ( product code is 147 and first two digit of dimensions code change into 47 )

e 113

Material
code

02---SUS304-CSP

Part Number Structure (Standardized Product Code)

Surface| g7...Burnished

code

Hardness|

HRC
37 ~ 46

Product

DORO@0D—-OOO00

Dimensions code

Surface

Material
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C-Type Rings

Taiyo Standard

Model-A Stainless Spring Co.,Ltd.
1 VW
H (4
i ]
r il | -
.__[__ _— G'—G _
n
t
Unit : mm
Dimensions § AF;PAZ?NQ Dimensions of C-Type Rings Groove Dimensions (Ref.)
Code E S
2 d Internal Diameter d | External Diameter D H Thickness t da m n
0 0 +0.06 +0.1
14015 (15| 2~3| 15 _54| 5 %02 [1.07 _.5 15 75 05 "o |1
0 0 +0.06 +0.1
14020 |2 |25~4| 2 _5,| 6 02 |145 5,5/ 04 *003| 2 05 "o |1
14064 |64|73~9| 63 01| 16 02 | 56 _O, 64 T997 1 05 O |12
Model-B
| AN
H 4
H HL:\
|
= - i — 3| —s —
\ | n
| H -
@ = ‘ | i
|
- © =
t
N
Unit : mm
Dimensions % Applicable Dimensions of C-Type Rings Groove Dimensions (Ref.)
£ | Shafts
Code g
= d Internal Diameter d | External Diameter D H Thickness t d2 m n
14013 13| 2~3| 13 9. | 6 02|11 =005 13 T006| g5 +O1 |4
0.1 0 0
14016 |16| 2~3| 16 _9,| 6 =02 |12 *§ 16 2% o5 0114
14025 |25|32~4| 25 _9, |95 =02 |23 _§, 25 T906| o5 o1 | 1
04 +0.03
14030 | 3| 4~5| 3 _9,| 10 =02 |27 =005 3 19067 o5 0114
14040 | 4| 5~7| 4 _9,|125 02 |32 =007 4 T8l o5 O 42
14043 |43| 5~7| 43 _9,[125 =02 | 4 =007 43 3% | o5 o1 42
Product Material Part Number Structure (Standardized Product Code)
02---SUS304-CSP
code ] 14 code Product Surface
o | | hrc DO@020DH-Q0000
code | O1---Burnished ardness 5 4g Material Dimensions code

No.46—10
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C-Type Retaining Rings For Holes (Nominals ¢ 10 ~ ¢ 63)

JIS B 2804 (Ref.)

@ TAIYO
Stainless Spring Co.,Ltd.

]
-
Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dimensions|Nominals ds t b a do Allowance (Ref.) ds m n
Code d
Basic |Tolerance| Basic |Tolerance| APPFoX. | Approx. |  Min. kN Basic |Tolerance| Basic |Tolerance| Min.
17010 | 10 | 107 3.1 4.71 10.4
17011 11 | 118 32 | 7 522 |11.4
17012 | 12 | 13 [ Y 569 |125
17013 | 13 | 141 | +0.18 a5 | 0 6.16 | 136 | 4011
17014 | 14 | 151 36 667 |146 | O
17015 15 | 162 5 3.6 718 |157
17016 | 16 | 17.3 1 |+0.05 37 | 1.7 7.65 |16.8 1.15
17017 | 17 | 183 3.8 808 |17.8
17018 | 18 | 195 4.0 8.55 19
17019 | 19 | 205 4.0 9.10 20 1.5
17020 | 20 | 215 . 4.0 9.57 21
17021 | 21 | 225 |02 ' 4.1 10.20 22
17022 | 22 | 235 4.1 1271 | 23 |75
17024 | 24 | 259 4.3 2 1381 | 252
17025 | 25 | 26.9 4.4 1459 |26.2
17026 | 26 | 27.9 46 1538 |27.2
17028 | 28 | 30.1 12 3 46 1624 |29.4 135
17030 | 30 | 321 47 1726 | 314
17032 | 32 | 344 +0.06 5.2 19.30 | 337 to14
17034 | 34 | 365 o025 52 2432 | 357
17035 | 35 | 378 35 52 25.11 37
17036 | 36 | 388 1.5 52 25.89 38 1.65
17037 | 37 | 398 5.2 2683 | 39 | 1025
17038 | 38 | 408 5.3 27.46 40
17040 | 40 | 435 4 57 32.01 | 425
17042 | 42 | 455 | +0.4 58 35.70 | 445
17045 | 45 | 485 1.75 59 37.78 | 475 1.90
17047 | 47 | 505 5 6.1 25 3962 | 495 )
17048 | 48 | 515 ' 6.2 40.80 | 505
17050 | 50 | 54.2 6.5 48.05 53
17052 | 52 | 56.2 +0.07 6.5 50.21 55
17055 | 55 | 59.2 6.5 53.35 58
17056 | 56 | 60.2 =045 > e 5452 | 59 |*03
17058 | 58 | 622 2 6.8 56.09 61 22
17060 | 60 | 64.2 6.8 57.66 63
17062 | 62 | 66.2 55 | 69 60.41 65
17063 | 63 | 672 6.9 61.98 66

Continue to next page.

No.46—11




C-Type Retaining Rings For Holes (Nominals ¢ 65 ~ ¢ 200)

JIS B 2804 (Ref.)

Continued from previous page

TAIYO

Stainless Spring Co.,Ltd.

Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dimensions|Nominals ds t b a do Allowance (Ref.) d> m n
Code di . W\
Basic |Tolerance| Basic |Tolerance| APProX. | Approx. |  Min. Basic |Tolerance| Basic |Tolerance| Min.
17065 | 65 | 69.2 55 7 79.24 68
17068 | 68 | 725 5 7.4 81.59 71
17070 | 70 | 745 | +0.45 7.4 84.34 73 |93
72 | 765 74 | 25 86.30 75
17072 25 |+0.08 27 +8-14 25
17075 | 75 | 795 66 | 7.8 91.01 78
17078 | 78 | 825 8 94.14 81
17080 | 80 | 855 8 96.50 | 835
17082 | 82 | 875 7 8 9885 | 855
17085 | 85 | 905 8 12239 | 885
17088 | 88 | 935 8.2 12709 | 915 | (35
76 0
17090 | 90 | 955 8.3 13023 | 935
17092 | 92 | 975 3 | +0.09 g 8.3 131.80 955 32 3
17095 | 95 [100.5 | +0.55 85 13886 | 985
17098 | 98 |103.5 . 8.7 14122 |101.5
17100 | 100 |105.5 ' 8.8 3 14200 |103.5
17102 | 102 | 108 9 196.13 | 106 +o18
17105 | 105 | 112 9.1 200.84 109
17108 | 108 | 115 89 | 95 21025 | 112 | 1o
17110 | 110 | 117 10.2 211.82 114 0
4
17112 | 112 | 119 10.2 214.96 116
17115 115 | 122 10.2 221.24 119
95
17120 | 120 | 127 | +065 10.7 231.44 | 124
17125 | 125 | 132 0 10.7 240.07 129
17130 | 130 | 137 10.7 25262 | 134
17135135 | 142 11 258.90 139
6
17140 | 140 | 147 108 | 11 271.45 144
17145 | 145 | 152 4 |#*0.10 11 | 35 | 27929 | 149 | gg3| 42
+1.26 0
17150 | 150 | 158 | T3 &3 15 11.8 290.28 | 155
17155 | 155 | 164 11.8 29969 | 160
17160 | 160 | 169 125 307.54 165
17165 | 165 [174.5 12 | 127 32009 | 170 +o2
17170 | 170 |1795 33343 | 175
17175 | 175 | 1845 12.5 337.35 180 7.5
17180 | 180 |189.5 13 345.19 185
17185 | 185 1945 | .4 44 40 | 35696 | 190
17190 | 190 |199.5 | ~0-72 135 368.73 | 195 | *072
17195 | 195 |204.5 373.44 | 200
17200 | 200 |209.5 14 376.58 205

Remarks 1. Thrust load will change according to material and Hardness of shafts.
2. Thrust load are calculated by safe factor 4.

Notes 1. Equate quality of stainless material with SUS-304CSP when thickness was not specified within JIS ( JIS G 4313 Stainless

Spring Steels ).
. Part Number Structure (Standardized Product Code)
Product Material
code ] 1 7 code | 027SUS304-CSP Product Surface
o e | DODQ@0D-Q0000
code | O1-+-Bumished Hardness »— " 46 Material Dimensions code
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C-Type Retaining Rings For Shafts (Nominals¢ 10 ~ ¢ 63)

JIS B 2804 (Ref.)

d2

di

TAIYO

Stainless Spring Co.,Ltd.

Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dlmcen;.lons Norgnals ds t b a do Allowance (Ref.) d> m n
ode 1
Basic |Tolerance| Basic |Tolerance| APProX. | Approx. |  Min. kN Basic |Tolerance| Basic |Tolerance| Min.
10 | 9.3 1.6 3 4.81 96 |_Q
18010 +0.15 1.2 0.09
18011 | 11 | 102 3.1 527 |105
18012 | 12 | 111 1.8 | 32 569 |[115
18013 | 13 | 12 3 | ° 6.41 |124
1 +0.05 . - : 1.15
18014 | 14 | 129 2 3.4 6.86 |13.4
0
18015 | 15 | 138 o8 2.1 35 7.41 143 | _g11
18016| 16 | 147 36 | 17 824 |152
2.2
18017 | 17 | 157 3.7 839 |[162
18018 | 18 | 165 26 | 38 10.71 17
18019 | 19 | 175 3.8 11.22 18
18020 | 20 | 185 3.9 11.61 19
2.7 15
18021 | 21 | 195 4 12.16 20
1.2 1.35
18022 | 22 | 205 4.1 12.94 21
18024 | 24 | 222 4.2 5 13.89 | 229
0
18025 | 25 | 232 o vo0s | sy 43 1451 | 239 |_goq
18026 | 26 | 242 4.4 1498 |24.9
18028 | 28 | 259 4.6 20.40 |26.6
18029 | 29 |26.9 47 21.14 | 276 +0.14
18030 | 30 | 27.9 35 | 48 2193 |286 0
1.5 1.65
18032 | 32 | 296 5 2314 |30.3
18034 | 34 | 315 53 2463 |323
18035 | 35 | 322 025 4 5.4 25.50 33
18036 | 36 | 332 | 5.4 31.38 34
18038 | 38 | 352 5.6 32.17 36
18040 | 40 |37.0 45 | 58 3373 | 38 |_O.s
1.75 : 1.90
18042 | 42 | 385 6.2 36.48 | 395
18045 | 45 | 415 6.3 3778 | 425
+0.4 4.8
18048 | 48 | 445 6.5 25 40.80 |455
50 | 458 6.7 48.05 47
18050 o007 )
18052 | 52 | 478 5 6.8 50.21 49
18055 | 55 | 50.8 53.35 52
18056 | 56 |51.8 5452 | 53
2 2.2
18058 | 58 | 538 ©ous 7.1 56.09 55 0
18060 | 60 | 558 | 7.2 5766 | 57 |03
55
18062 | 62 | 578 72 60.41 59
18063 | 63 | 588 7.3 61.19 60

Continue to next page.

No.46—13



C-Type Retaining Rings For Shafts (Nominals ¢ 65 ~ ¢200) Jis B 2804 (Ref.)

Continued from previous page

[ TAIYO
Stainless Spring Co.,Ltd.

Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dimensions|Nominals ds t b a do Allowance (Ref.) d> m n
Code di . W
Basic |Tolerance| Basic |Tolerance| APPrOX. | Approx. | Min. Basic |Tolerance| Basic |Tolerance| Min.
18065 | 65 | 60.8 7.4 79.24 62
18068 | 68 | 635 6.4 | 7.8 81.20 65
18070 | 70 | 655 7.8 83.94 67
18072 | 72 | 675 o5 | 5008 . 7.9 25 87.08 69 0 o7 |4014 | o¢
: - —0.3 . 0 :
18075 | 75 | 705 | +0.45 7.9 90.22 72
18078 | 78 | 735 8.1 94.14 75
18080 | 80 | 745 74 | 82 9650 | 76.5
18082 | 82 | 765 8.3 9885 | 785
18085 | 85 | 795 8.4 12239 | 815
18088 | 88 | 825 8 8.6 127.09 | 845
18090 | 90 | 845 3 | +0.09 8.7 130.23 86.5 _8_35 32 3
18095 | 95 | 895 86 | 91 5 13886 | 915
18100 | 100 | 945 9 9.5 142.00 | 96,5 1018
18105 | 105 | 98.0 | +0.55 9.8 200.84 | 101 0
18110 | 110 | 103 9.5 10 211.82 106 0
18115 | 115 | 108 105 22124 | 111 | 7054 4
18120 | 120 | 113 10.9 231.44 116
10.3
18125 | 125 | 118 11.3 240.07 121
18130 | 130 | 123 1.5 252.62 126
18135 | 135 | 128 11 11.5 258.90 131
6
18140 | 140 | 133 11.8 271.45 136
18145 | 145 | 138 118 | 35 279.29 141
1.6
18150 | 150 | 142 12.3 29028 | 145
+0.63 4 +0.10 0 4.2
18155 | 155 | 146 | 722 1op 12.7 299.69 | 150 | _ggg
18160 | 160 | 151 12.9 307.54 | 155
18165 | 165 [155.5 13.1 32009 | 160 to2
18170 | 170 |160.5 12.9 333.43 165
18175 | 175 |165.5 337.35 170 75
18180 | 180 [170.5 34519 | 175
135
18185 | 185 |175.5 4.0 356.96 180
18190 | 190 |180.5 | 1475 368.73 | 185
18195 | 195 [1855 | 144 14 37658 | 190 | _95
18200 | 200 [190.5 388.34 | 195

Remarks 1. Thrust load will change according to material and Hardness of shafts.
2. Thrust load are calculated by safe factor 4.

Notes 1. Equate quality of stainless material with SUS-304CSP when thickness was not specified within JIS ( JIS G 4313 Stainless

Spring Steels ).
. Part Number Structure (Standardized Product Code)
Product Material
code 118 code | 02:-SUS304-CSP Product Surface
o e | DO®O@0D-Q0000
code | O1-+-Bumished Hardness »— " 46 Material Dimensions code
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Small Diameter C-Type Retaining Rings For Holes

@ TAIYO
Stainless Spring Co.,Ltd.

5 ’ 23
(’ m || )
\/ - i
O o
/ n
- 722277
Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dlmggjleons Norg:]als ds t b a do Allowance (Ref.) d> m n
Basic |Tolerance| Basic |Tolerance| APProx. | Approx. |  Min. kN Basic |Tolerance| Basic |Tolerance| Min.
50025 | 64 | 6.9 065 | 1.6 1,255 6.7
0 0.4 0.8 +0.08| 045 | 1010
50031 | 80 | 86 | +0.15 +004 | 084 | 1.7 1,569 8.4 0 1.0
50037 | 95 | 103 0.6 1.0 2.1 1.0 3,138 10.0 | £0.05| 0.7

Part Number Structure (Standardized Product Code)

Podict 150 Ml 02..-5US304-CSP

code code Product Surface
DEO00@20H-O0000

Surface| 37 ...Byrnished Hardness| | 1RC i ———

code 37 ~ 46 Material Dimensions code

Small Diameter C-Type Retaining Rings For Shafts

Nominals 3.2 ~ 8 Nominals 9.0 TAIYO
o

Stainless Spring Co.,Ltd.

a

R ® A
&G 8 5
7U kel
\\ / ik i
2 @
n Unit : mm
. . . Dimensions of Retaining Rings Thrust Loading Groove Dimensions (Ref.)
Dimensions|Nominals ds t b a do Allowance (Ref.) d> m n
Code di . KN
Basic |Tolerance| Basic |Tolerance| APProX. | Approx. |  Min. Basic |Tolerance| Basic |Tolerance| Min.
32| 28 0.5 1.2 392 3.0 | +0.04
51012 0.25 | £0.03 0.3 1.0
51015 | 40 | 36 0.7 1.4 471 38
51018 | 48 | 42 1.1 1.4 785 4.5
51019 | 50 | 45 coq | 04 07 | 1.4 | Oval 863 4.7 045 | 1010
51023 | 60 | 55 oo | 08 | 20 1,098 57 |+006 0 s
51027 | 70 | 63 o 09 | 20 2,275 6.5 '
51031 |80 | 7.1 0.65 22 2,589 7.4 0.7
1.0
51035 | 9.0 | 8.1 22 | 1.0 2,903 8.4

Part Number Structure (Standardized Product Code)

Product 'I 5 'I Material 02 --SUS304-CSP

code code Product Surface
LWEDVOROW-OOO0O0)

Surface - HRC . P

code | O1---Burnished Hardness »- " 46 Material Dimensions code

Remarks 1. Thrust load are calculated by safe factor 4.
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Disc Springs For Heavy Duty

DIN 2093
JIS B 2706 (Ref.)

TAIYO

Stainless Spring Co.,Ltd.

5 |
g —
& Series % =18, % =04
Unit : mm
é Dimensions é é% Internal Diameter | External Diameter | Thickness Height f:)O.75h(Ref.)
2 Code 2 §§ Spring Force P efor:nz]egsLﬁngth Maximam Stress 0
IS No.lJIS d [Tolerance| D  |Tolerance t h t+h |Tolerance N mm N/ mm?
8 (220011 | 4| 42 0 0.4 02 | 06 205.9 0.15 1,216.0
10 122002 | 2|5 | 52 10 | 7915 | o5 |o025| 075 3236 0.19 1,216.0
125122003 |3 |6 | 6.2 +o45 | 125 0.7 0.3 1 +0.1 657.1 0.22 1,382.7
14122004 4|7 | 72 0 14 0 0.8 0.3 1.1 7943 0.22 1,304.3
16 |22005|5| 8 | 82 16 | 792 | 09 |o035| 125 1,0297 | 026 1,333.7
18 |22006 |6 |9 | 92 18 1 04 | 1.4 1,274.9 0.3 1,323.9
20 122007 |7 |10| 10.2 20 1.1 0.45 | 1.55 1,520 0.34 1,284.7
% |225/22008 |8 |11|11.2 225 | 125 | 05 | 1.75 1,931.9 0.37 1,294.5
x| 25 122009 |9 |12/ 122 |*92 | 25 | 7025 | 15 | o055 | 205 roqs | 29224 0.41 1,422.0
x| 28122010 |10/14| 142 28 15 | 065 | 215 2,843.9 0.49 1,274.9
% (3151220711 |11|16]| 16.3 31.5 175 | 0.7 | 245 3,873.6 0.52 1,294.5
355122012 |12|18| 183 355 2 08 | 28 51975 0.6 1,333.7
% |40 [22013 /13|20 20.4 40 _8_3 225 | 09 | 3.15 6,501.8 0.67 1,323.9
45 (22014 [14|22| 224 | 1025 | 45 25 1 35 7,698.2 0.75 1,294.5
50 {22015 |15|25| 25.4 50 1.1 41 11,964 0.82 1,422.0
56 | 22016 |16|28| 285 56 o 3 13 | 43 =02 11,376 0.97 1,265.1
63 22017 [17[30] 31 |23 | 63 |79%%| 35 | 14 | 49 15,004 15 1,294.5
71 122018 (18| — | 36 71 4 16 | 56 20,545 1.2 1,333.7
80 (22019 19| —| 41 |*9° | 80 | 3, | 5 | 17 | 67 |*03 | 33588 1.3 1,451.4
90 | 22020 |20 — | 46 90 5 2 7 31,411 15 1,294.5
100| 22021 |21| — | 51 100 6 22 | 82 |,p55| 48013 1.65 1,422.0
112/ 22022 22| — | 57 |*96 | 112 | 6 25 | 85 | 925 43757 1.9 1,235.6
125| 22023 |23| — | 64 125 | 71 8 26 | 106 | g6 85,975 1.9 1,471.0
140] 22024 |24| — | 72 140 8 32 | 112 | 7925 85347 2.4 1,372.9
160 22025 25| —| 82 | T} | 160 | 10 | 35 | 135 |, .o, | 138333 | 25 1,480.8
18022026 |26| — | 92 180 | 12 10 4 14 | 70985 | 4105603 3 1,294.5
Remarks 1. Spring force of SUS304 will be approx. 90% of above mentioned of Spring Steel.
2. Maximum stress is determined by the value of the maximal tensile stress that occurs at the bottom fringe of the
disc spring.
3. %: Height, thickness and other specifications are different from JIS.
4. Refer to technical information at the end of this book “page T3 and 4”.
Notes 1. Equate quality of stainless material with SUS-304CSP when thickness was not specified within JIS ( JIS G 4313 Stainless
Spring Steels ).
2. Please contact us if any inquiry of Stainless Steel over 6 mm thickness. This thickness is a special supply.
PL?,‘L”S _I 22 Mfct,zrlal 02---SU$304-CSP Part Number Structure (Standardized Product Code)
70:---Spring Steel Product Surface
Sutace| O1°+-Bumnished (sussoa-csp) SIS, m%)@*Cm
code | 03---Temper Color(Spring Steel) (Soine Stoan Wateril Dimensions code

No.46—16



Disc Springs For Light Duty

DIN 2093
JIS B 2706 (Ref.)

[EITAIYO

Stainless Spring Co.,Ltd.

?p N
c
t Tfjrd < 3& Series % = 28, % =0.75
.
Unit : mm
é Dimensions é éé Internal Diameter | External Diameter | Thickness Height f;0.75h(Ref.)
2 Code 2 §§ Spring Force P eforinegsLhength Maximam Stress 0
d [Tolerance| D  |Tolerance t h t+h  |Tolerance N mm N/ mm?
J&B 123001 Nb.lus| 42 8 0 0.3 025 | 0.55 117.7 0.19 1,314.1
10 12300225 52 10 |79 04 | 03| 07 205.9 0.22 1,284.7
125/23003 3|6 | 62 |, 5| 125 05 | 035 | 085 294.2 0.26 1,108.2
14123004 4|7 | 72 0 14 0 0.5 0.4 | 09 274.6 0.3 1,098.3
16 123005|5| 8 | 82 16 792 | 06 |045]| 105 |+01 4119 0.34 1,108.2
18 [23006 |6 |9 | 9.2 18 0.7 0.5 1.2 568.8 0.37 1,108.2
20 123007 |7 10| 10.2 20 0.8 0.55 | 1.35 745.3 0.41 1,118.0
225123008 |8 |11 112 225 | 0.8 065 | 1.45 706.1 0.49 1,078.7
25 23009 |9 [12]122 |T32 | 25 |792%| 09 | 07 | 16 863.0 0.52 1,019.9
28 (23010 (1014|142 28 1 0.8 1.8 1,127.8 0.6 1,108.2
% (315123011 [11|16]| 16.3 31.5 1.25 09 | 215 1,912.3 0.67 1,186.6
% (355/23012 12| 18| 183 355 1.25 1 2.25 1,696.6 0.75 1,068.9
% |40 [23013 /13|20 20.4 40 _8_3 1.5 115 | 265 |*015| 26184 0.86 1,137.6
x| 45 123014 1422|224 | *92% | 45 175 | 1.3 | 305 3,648.1 0.97 1,147.4
50 (23015 |15|25| 25.4 50 2 1.4 | 34 4,765.2 1.05 1,147.4
56 123016 |16|28| 285 56 16 | 36 4,462.0 1.2 1,098.3
63 | 23017 17|30 31 63 | 25 | 175 425 7,207.9 1.3 1,088.5
71 {23018 |18|35| 36 71 | 7935 o5 2 | 45 6,717.6 15 1,049.3
80 (23019 [19[40| 41 %32 | 80 3 23 | 53 |=%02 10,493 17 1,137.6
90 | 23020 [20|45| 46 90 o 35 25 6 14,122 1.87 1,108.2
100| 23021 |21|50| 51 100 | 04 35 28 | 63 13,092 2.1 1,049.3
11223022 (22| — | 57 | 06 | 112 4 32 | 72 |,ps5| 17,770 2.4 1,088.5
12523023 |23/ — | 64 | © 125 | _9 5 35 | 85 | 925 29930 26 1,147.4
140| 23024 |24| — | 72 140 5 4 9 |[198 | 27949 3 1,098.3
160 23025 |25| —| 82 | T} | 160 | 6 | 45 | 105 | o, | 41011 3.3 1,108.2
180( 23026 |26| — | 92 180 | 12 6 51 | 11.1 | 7935 37560 3.8 1,039.5
200( 23027 |27| — | 102 200 8 56 | 136 76,364 4.2 1,147.4
225023028 |28 — | 112 |2 225 | 9. | 8 | 65 | 145 |F08 | 70706 4.8 1,078.7
250| 23029 (29| — | 127 250 10 7 17 118,955 52 1,137.6
Remarks 1. Spring force of SUS304 will be approx. 90% of above mentioned of Spring Steel.
2.Maximum stress is determined by the value of the maximal tensile stress that occurs at the bottom fringe of the
disc spring.
3. 3: Height, thickness and other specifications are different from JIS.
4. Refer to technical information at the end of this book “page T3 and 4”.
Notes 1. Equate quality of stainless material with SUS-304CSP when thickness was not specified within JIS ( JIS G 4313 Stainless
Spring Steels ).
2. Please contact us if any inquiry of Stainless Steel over 6 mm thickness. This thickness is a special supply.
PL?,‘L”S _I 23 Mfct,zrlal 02---SU$304-CSP Part Number Structure (Standardized Product Code)
70:---Spring Steel Product Surface
Sutace| O1°+-Bumnished (sussoa-csp) &0 c8, m%)@*m
code | 03---Temper Color(Spring Steel) (Sing Stoan Wateril Dimensions code

No.46—17



Toothed Lock Washers For General Purpose

JIS B 1251 (Ref.)

Internal
t

—H—
g
7 |

approx. 2t

19
%

|
|
t

External

Y,

approx. 2t

lw)

TAIYO

Stainless Spring Co.,Ltd.

Unit : mm
Dimensions Code Nominals d D t Teeth
ntral | Extomal |Metrc| W | Basi | Toler | Basic | Toler | Basic | Toer| €| €
25020 2 - | 22 48 0.3 7
25023 23| — | 25 53 |_$4] 03 |x002] 7
25026 | 26026 | 26 | — | 28 5.8 0.3 718
2503026030 | 3 | — | 32 6.5 0.45 718
25035 | 26035 | 35 | — | 37 |t3?[ 75 04s| .[8]8
25040 | 26040 | 4 | — | 43 85 |_ 3,045 809
25045 | 26045 | 45 | — | 48 95 0.5 819
25050 | 26050 | 5 — | 53 10 06 |, 0, 8110
25060 | 26060 | 6 - | 64 11 06 | 9 |10
7 — | 74 13 0.8 9|12
25080 [ 26080 | 8 | — |84 |"33 15 | 9. |08 9 |12
25095 | 26095 | — | 3/8 | 9.8 175 0.9 [£005| 9 |12
25100 | 26100 | 10 | — | 105 18 0.9 9 |12
25110 — |7/16|11.4 19.5 0.9 10|12
25120 | 26120 | 12 | — | 125|404 | 21 1 1012
25127 | 26127 | — |1/2| 13 | 0 |225]| ¢ 1 |£0055/ 10|12
25140 | 26140 | 14 | — | 145 23 |06 1 1012
25160 | 26160 | 16 | 5/8 | 165 26 1.2 1214
25180 18 | — 19 29 1.2 |£0065| 12|14
25190 — | 3/4 | 196 32 1.2 12|14
25200 20 | — | 21 |4+05/| 32 14 | oo 112]14
25220 22 | 7/8| 23 | O 35 _8_8 14 |77 |14|16
25240 24 | — | 25 38 16 [, 14116
25254 - 1 26 41 16 |7 |14|16

Remarks 1. Number of teeth is a standard.

2. Avoid using the external toothed lock washer for Diameters less than 2.3mm

Countersunk

Unit : mm
Dimensions é a 0 ° K Teeth

Code | § | Basic | Tokr | pgpro | wa. | Basle | Toer|
27030 3 | 32 6 18| 04 8
27035 35 | 37 7 21 | 04 |+x003| 8
27040 | 4 | 43 |T32| 8 | 25|04 8
27045 45 | 48 9 27 | 0.5 9
27050 5 | 53 10 | 3.1 | 05 |+0035| 9
27060 6 64 | 05| 12 38 | 0.5 10
27080 g8 |84 ]| ?° 16 | 51 | 06 |x004| 12

Remarks 1. Number of teeth is a standard.
Notes 1. SUS304-CSP only.

125 Internal .
Product 126---External Material

02---SUS304-CSP

Part Number Structure (Standardized Product Code)

code

127 Countersunk | °°%¢ | 70---Spring Steel

surface| O1°**Burnished (SUS304-CSP)

code Ep-Fe / Zn 5 / trivalent CM 2
30- - (irivalent chromate) (Spring Steel)

Hardness|

HRC37 ~ 46
(SUS304-CSP)

HRC40 ~ 50
(Spring Steel)

Product

Surface

Material

OO0OQOO0O-00000

Dimensions code

No.46—18



Speed Nuts

H [ TAIYO
Stainless Spring Co.,Ltd.

w
< o—t:

8 _[r
|
|

<
Unit : mm
_ 2 D A B T H
Dimensions | < c £ E
Code S Eg};'ec Tolerance BSE};': Tolerance Bse}géc Tolerance BSE};'; Tolerance BS";;'EC Tolerance
32018 | 18| 15 12 6 7 08| 3 |04 25
+0.45
32020 | 2 |18 12 6 7 |08| 3 |04 25
32025 | 25| 23 14 7 8 |08|35|04|+003 |27
+0.08 +0.4 +02
32030 | 3 |28 ' 14 7 8 |08|35]|04 27
+0.5
32035 | 35|33 15 85 10 | 08| 45|04 28
32040 | 4 | 38 16 9 96| 1 | 45|05 | +0035| 3

Product _I 32 Material 02---SUS304.CSP Part Number Structure (Standardized Product Code)
code code Product Surface
" o | 0820200 00000
sode | O1---Burnished Hardness -6 Material Dimensions code
Push Nuts
TAIYO
Stainless Spring Co.,Ltd.
Unit : mm
K] Applicable Shafts
Dimensions | & d t (] L-I(-)grgiitg
Code € |Basic|Toler-| P H [ Basic | Toler- | Basic | Toler-
§ Size | ance Size | ance | Size | ance N
33012 | 1.2 | 1.1 45 | 06 025 1.2 196
33015 | 1.5 | 1.4 | 5, | 52 |065|025 15 196
33020 2 |19 6 | 07 ]025 003 2 245
W 33024 | 24 | 23 7 | 08|025| |24 343
; 33030 3 |29 10 | 1.3 | 0.3 3 785
- | 33040 | 4 | 309 12 | 14 | 03 4 |T005[ ggq
E 33050 5 | 49 14 |1.55| 0.4 5 1,471
33060 | 6 | 59 [7015]| 16 |1.75| 04 |+004| 6 1,667
| 33080 | 8 | 7.9 175 18 | 05 8 2,157
g : 33100 | 10 | 99 21 | 22 | 0.7 |+005| 10 3138
(Inscribed circle) H 33120 12 119 27 2.8 0.9 |+006| 12 4,903
Remarks 1. Thrust Load listed above is for SUS304-CSP material.
2. Thrust Load measured using Cold Drawn Low carbon steel shaft.
Product _I 33 Materiall 027 --SUS304-CSP Part Number Structure (Standardized Product Code)
code code 70 e Sprlng Steel ProdUCt Surface
Sutace| O1°+-Bumnished (sussoa-csp) &0 c8, D@E®QOOO-QOOO0
RG4AD — 50 Material Dimensions code
d . , =
code | 5. --Phosphate Coating (Spring Steel) (Sring Steah

No.46—19



Wave Washers

JASO F 302

NN

TAIYO

Stainless Spring Co.,Ltd.

d t
|
D
H
Unit : mm
Dimensions Internal Diameter (d) External Diameter (D) Thickness (t) Free Height (H)
Nominals
Code Basic Size | Tolerance | Basic Size | Tolerance | Basic Size | Tolerance | Basic Size | Tolerance
41004 4 43 8 o 0.15 0.6
41005 5 5.4 +020 10 0% 0.15 08
419056 5L 5.4 12 0.15 1
41006 6 6.4 11 0.15 1
+0.020 o4
41906 6L 6.4 14 0.15 1.3 o
+0.25 0
41007 7 75 o 12 040 0.2 1
41008 8 85 13 0.2 1.2
41908 8L 85 17 0.2 16
41010 10 10.6 15 0.25 1.4
10L 10.6 21 . 0.25 2
41012 12 13 17 _940 025 1.8
12L 13 24 0.25 2.6
+0.025
41014 14 15 4030 20 0.3 2 405
14L 15 0 26 o 03 26 0
—0.50
41016 16 17 23 0.3 25
16L 17 30 0.3 3.3
41018 18 19 25 0.4 25
18L 19 34 960 0.4 3.4
o +0.030 06
41020 20 215 4035 28 —050 0.4 3.1 0
20L 215 0 38 O 0.4 42
Remarks 1. Specificaton is based on Automotive statndard JASO F302; Adjustable wave washer ver. 3.

2. Internal and External dimensions represents before molding.
3. Refer to technical information at the end of this book “page T5”.

02---SUS304-CSP

Part Number Structure (Standardized Product Code)

Product Mateﬂal

code .I 4 .I code 708pr|ng Steel

sutace. 01°+Burnished (SUS304-CSP) SUS504 G0
uriag Hardness) - > 5

03:--Temper Color (Spring Steel)

(Spring Steel)

Product Surface

D@DOOOO0O-00000

Dimensions code

Material

No.46-20


taiyo
長方形

taiyo
タイプライターテキスト
　　 No.46−20

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト
　

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト


Wave Washers

JASO F 302

NN

TAIYO

Stainless Spring Co.,Ltd.

d t
|
D
H
Unit : mm
Dimensions Internal Diameter (d) External Diameter (D) Thickness (t) Free Height (H)
Nominals
Code Basic Size | Tolerance | Basic Size | Tolerance | Basic Size | Tolerance | Basic Size | Tolerance
41004 4 43 8 o 0.15 0.6
41005 5 5.4 +020 10 0% 0.15 08
419056 5L 5.4 12 0.15 1
41006 6 6.4 11 0.15 1
+0.020 o4
41906 6L 6.4 14 0.15 1.3 o
+0.25 0
41007 7 75 o 12 040 0.2 1
41008 8 85 13 0.2 1.2
41908 8L 85 17 0.2 16
41010 10 10.6 15 0.25 1.4
10L 10.6 21 . 0.25 2
41012 12 13 17 _940 025 1.8
12L 13 24 0.25 2.6
+0.025
41014 14 15 4030 20 0.3 2 405
14L 15 0 26 o 03 26 0
—0.50
41016 16 17 23 0.3 25
16L 17 30 0.3 3.3
41018 18 19 25 0.4 25
18L 19 34 960 0.4 3.4
o +0.030 06
41020 20 215 4035 28 —050 0.4 3.1 0
20L 215 0 38 O 0.4 42
Remarks 1. Specificaton is based on Automotive statndard JASO F302; Adjustable wave washer ver. 3.

2. Internal and External dimensions represents before molding.
3. Refer to technical information at the end of this book “page T5”.

02---SUS304-CSP

Part Number Structure (Standardized Product Code)

Product Mateﬂal

code .I 4 .I code 708pr|ng Steel

sutace. 01°+Burnished (SUS304-CSP) SUS504 G0
uriag Hardness) - > 5

03:--Temper Color (Spring Steel)

(Spring Steel)

Product Surface

D@DOOOO0O-00000

Dimensions code

Material

No.46-20


taiyo
長方形

taiyo
タイプライターテキスト
　　 No.46−20

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト
　

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト

taiyo
タイプライターテキスト


Grip Retaining Rings

JIS B2804 (Ref.)

TAIYO

Stainless Spring Co.,Ltd.

N 0 /A
INY 6 )
I U
o S N 2 i
t
Unit : mm
Dimggj(iaons Nominals Grip Retaining Ring Dimensions L'ggrduiitg di Il\ppllicable Shafts
ds Tolerance t Tolerance b a do (H) N Basic Size | Tolerance
52015 15 1.40 0.3 0.7 1.3 0.5 33 19.61 15
52020 2 1.90 0.5 1 1.8 | 08 | 46 19.61 2
52022 2.2 2.05 0.5 1.1 1.9 0.8 4.9 2452 22
52024 2.4 225 0.5 1.1 1.9 0.9 5.1 2452 | 24 |+0.025
52025 25 235 | *20° | o5 12 | 19 | 09 | 53 | 2452 | 25
52028 2.8 2.65 0.5 1.3 1.9 0.9 57 34.32 2.8
52030 3 2.85 06 | =004 1.4 1.9 | 09 6 39.23 3
52032 3.2 3.05 0.6 1.5 2 0.9 6.4 | 4413 | 32
52035 35 3.30 0.6 1.6 2 0.9 6.8 49.03 35
52040 4 3.80 0.8 1.8 2.8 1.2 8.3 58.84 4
52045 45 | 425 | £3% | o8 2 | 29 | 1.3 | 9 | 6865 | 45 |+003
52048 48 4.60 0.8 2.1 29 1.3 9.5 73.55 48
52050 5 4.75 0.8 22 29 1.3 9.7 78.45 5
52060 6 5.70 008 1 2.4 3.1 1.4 | 111 93.16 6
52063 6.3 6.05 1 25 3.1 14 | 115 | 93.16 6.3
52070 7 6.70 1 =00 27 | 33 | 14 | 126 | 9316 7
52080 8 7.70 | *0.1 1 3 35 1.4 | 141 | 11278 8 | +0.036
52090 9 8.65 1.2 3.3 47 15 | 165 | 147.10 9
52100 10 9.65 2 | % 35 | 47 2 | 177 | 15691 | 10
Remarks 1. Thrust Load listed above is for SUS304-CSP material.

2. Thrust Load measured using Cold Drawn Low carbon steel shaft.

vaterial 02 SUS304-CSP

Part Number Structure (Standardized Product Code)

Product

code ] 52 code | 70---Spring Steel

sutace. 01°+Burnished (SUS304-CSP) SUS304-G5P)
uriag Hardness) "=~ o

05---Phosphate Coating (Spring Steel)

(Spring Steel)

Product Surface
DE@0000O-00000
Material Dimensions code

No.46—21




CA Retaining Rings For Shafts

YY)

TAIYO

Stainless Spring Co.,Ltd.

e~ —
D _t
Unit : mm
CA Retaining Ring for Shaft Dimensions Thrust Applicable
Dimensions Nominal Loadi Shafts ds
' de D oading
Code Diameter H t Teeth N
Basic Basic Basic
Dimension Tolerance Dimension Tolerance Dimension Tolerance
48015 15 1.4 52 06 | 0.25 3 78 15
+0.05

48020 2 1.9 6 06 | 025 3 118 2

48024 2.4 22 6.4 07 | 025 3 118 2.4

48030 3 2.8 8 0.7 | 025 4 147 3

48040 4 3.8 9 +0.2 07 | 025 4 177 4 +0.03
48050 5 4.8 10 07 | 025 5 245 5

48060 6 5.8 11 08 | 025 5 245 6

48080 8 7.8 o 13 08 | 025 | 5 294 8

48100 10 9.8 15.4 08 | 025 6 294 10

48120 12 11.8 17.8 1.0 0.4 6 343 12

48160 16 15.8 22.8 1.0 0.4 6 392 16

+0.3 +0.05

48180 18 17.8 25 1.0 0.4 8 392 18

48200 20 19.8 28 1.0 0.4 8 392 20

Remarks 1. Thrust Load listed above is for SUS304-CSP material.
2. Thrust Load measured using Cold Drawn Low carbon steel shaft.
Notes 1. Customer specified dimension and material are available upon request.
Product _I 4 8 Materiall 027 --SUS304-CSP Part Number Structure (Standardized Product Code)
code code | 20..-Spring Steel Product Surface
pring stee
Sutace| O1°-Bumnished (sussoa-csp) &0 c8, D@B®QOOO-Q0000
. , HRC45 ~ 53 Material Dimensions code
code | 5. .-Phosphate Coating (Spring Steel) (Sring Stean

No.46—22



Split Pins

JIS B 1351 (Ref.)

@ TAIYO
Stainless Spring Co.,Ltd.

Unit : mm

Nominals

0.6

0.8 1

1.6

2.5

3 3.2 4 5

Basic Dimension

0.5

0.7 0.9

1.4

2.3

2.7 29 3.7 4.6

Tolerance

Basic Dimension

5.5 5.8 7.4 9.2

Tolerance

—0.7 —09 | —1.2

Approx.

6 6.4 8 10

Approx.

3.2 3.2 4 4

Min.

Applicable Bolts
Bolt

Max.

14 14 20 27

and
Pin Clevis

Min.

Diameter Pins

Max.

12 12 17 23

Pin Hole Diameter

1.6

N[O |©| N

2.5

3 3.2 4 5

Length

63

Remarks 1. Nominal diameter is relative to diameter of pin hole diameter.
2. Value of “d” is measured between Head and 1/2 ¢ .
3. Standard lengths (¢ ) represented in Bold Border. Please contact Taiyo for customer spcified lengths.
4. When properly sized, there should be no noticeable wobble of Split Pin.

Product -I 3 7

code

code

Material 1o...5US304-W1

Part Number Structure (Standardized Product Code)

Surface

code

01---Burnished

Hardness|

Product Surface Example: ¢4 x £ 20
DE® -

Material

Nominal Diameter Length

No.46—23



Snap Retainers

@ TAIYO
Stainless Spring Co.,Ltd.

m m
n n
Y
QT LG
_ ) )
(R-Groove) (square-Groove)
Approx. 60° Applicable Shafts
r=2d
Free Angle
Unit : mm
® Snap Retainers Dimensions Applicable Shafts (Ref.)
Dimg:jfns % ds d ds ¢ c L ds de m n
z Din‘f:ﬁi:ion Tolerance Diggﬁisﬁon Tolerance | Approx. | Approx. | Max. | Approx. Min.
30030 3 1.8 +0.2 0.6 +001 | 22 3 1 8.6 3 25 0.8
30040 4 2.7 o 0.6 1.4 2.9 1.9 7.8 4 32 0.8
30050 | s 36 | 94| o7 18 | 38 | 25 | 101 | 5 | 41 | 09
30060 6 4.4 08 22 45 3.1 12.0 6 4.9 o
30070 7 5.4 o +002 | 2.7 53 38 | 1441 7 59
30080 | s 63 | 9% 32 | 61 | 44 | 163 | 8 | 68 "o
30090 | o 7.3 09 37 | 68 | 51 | 182 | o9 7.8 B
30100 10 7.7 1 3.9 7.3 54 | 195 | 10 8.7 1.2
30120 12 9.4 _8_7 1.2 4.7 8.9 6.6 | 237 | 12 104 | 1.4
30140 14 11.1 1.4 +003| 56 | 104 | 78 | 278 14 12.1 1.6
30160 16 12.6 1.8 63 | 122 | 88 | 325 | 16 136 | 2.1 2.0
30180 18 13.4 o 2.3 67 | 135 | 94 | 360 | 18 149 | 26 25
30200 20 15 -1 2.6 75 | 152 | 105 | 405 | 20 165 | 2.9
30220 22 16.6 2.9 +004 | 83 | 168 | 11.6 | 448 | 22 18.1 32 %0
30250 25 18.7 o 5 94 | 188 | 131 | 502 | 25 | 207 5 .0
30280 | 28 | =217 | '® 109 | 211 | 152 | 563 | 28 | 237 | '

Remarks 1. The tolerance of “m” should be applicable to middle level of JIS B 0405.

2. Tolerance of “d” refers the diameter before forming.

Product Materiall 48 ~SUS304-WPB (¢12 and below) | _Part Number Structure (Standardized Product Code)
code 1 3 0 code | 58---SWB (14 and above) Product Surface

surace| 01+ Burnished (SUS304-WPB) D@OQOOO-Q0000
code | 3. Temper Color (SWB) Hardness Material Dimensions code

No.46—24



Snap Pins

JASO F 203 (Ref.)

TAIYO

Stainless Spring Co.,Ltd.

L
-
Approx. 1.5|| % do -
f %
=
-\ \—\ ﬁ OO E I‘| |: ___6
"
R \\/ -
© n J
d2
r = 1.5d
Unit : mm
Snap Pin Dimensions Applicable Shafts (Ref.)
Dimensions | Nominals d de ¢ R h s L | Shafts | Holes
Din?gﬁﬁon Tolerance Approx. | Approx. | Approx. | Approx. | Max. | Approx. ds do
31040 4 60 | 20 1.0 16.3 4.0
1.0 +0.02 3.0 0.5 1.2
31050 5 65| 25 | 15 17.9 5.0
31060 6 78 | 30 | 1.8 21.2 6.0
1.2 3.6 0.6 15
31070 7 83 | 35 | 23 228 7.0
31080 8 104 | 40 | 24 27.7 8.0
1.6 4.8 0.8 1.9
31090 9 109 | 45 | 29 29.3 9.0
+0.03
31100 10 122 | 50 | 32 326 10.0
1.8 5.4 0.9 22
31120 12 132 | 60 | 42 358 | 120
31140 14 150 | 7.0 | 50 406 14.0
2.0 6.0 1.0 2.4
31160 16 160 | 80 | 6.0 43.8 16.0
Remarks 1. Tolerance of “d” refers the diameter before forming.

48---SUS304-WPB

Part Number Structure (Standardized Product Code)

Product| 331+ ¢ 12 and below |Material
code code
131 ¢ 14 and above 58---SWB
Surt 01---Burnished (SUS304-WPB)
godage 30:---Ep-Fe/ Zn 5/ trivalent CM 2 (frivalent chromate) Hardness|
(SWB)
03:---Temper Color

Product

OO0OQO0O0O-00000

Dimensions code

Material

Surface

No.46—25



Clip Rings

@ TAIYO
Stainless Spring Co.,Ltd.

>
Example of Shafts and Groove
n n
. 9 B TH—
| S-— -4 o S
- _.—
m m
H
(R-Groove) (Square-Groove)
B
Unit : mm
. . . ds A B H Applicable Shafts
Dlm(?gdslaons Nomg.als Appr!icfable Basic Basic Basic d de
Shafts Dimension Tolerance Dimension Tolerance Dimension Tolerance m n
29001 1 3 15 7.5 0.5 +0.25 0.7 2 0.8 2
+05
29002 2 4 2 +0.3 9.5 0.75 0.8 25 0.9 2
+0.35
29003 3 5 2.75 1.3 0.75 0.9 35 1 25
29004 4 6 3 +0.4 13 0.75 +0.45 1 4 1.1 25
29005 5 8 4.75 +05 | 158 1.25 1.2 6 1.3 3
+0.8
29006 6 10 55 18.5 2 1.4 7 1.6 35
+0.6 +0.55
29007 7 13 7 22 25 1.6 9 1.9 4
29008 8 16 8 +0.7 24 25 2 10 2.4 4

Remarks 1. You can insert this product either longitudinally or laterally.
2. This product is made from wire rod and fit groove face well.

Part Number Structure (Standardized Product Code)

ot 129 Ml og..-sUS42042

Product Surface
. W D2O0E0MH- 00000
lclogge O1---Burnished Hardness 400 ~ Material Dimensions code
460
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Split Rings

@ TAIYO
Stainless Spring Co.,Ltd.

(2d),
e
. o
""‘/‘ N &
A =
= £
\ S8
Y ©
N 5
o
NN
Wire Diameter(d)
—_— |-
Unit : mm
Dimensions Nominals Wire Diameter (d) External Diameter (D) a od 24"
Code No. Dirﬁgﬁgon Tolerance Dirﬁgzgon Tolerance Ref. Ref. Ref.
28100 00 0.40 3.2 0.8 0.8
28000 0 0.45 36 0.9 0.9
28001 1 0.55 +0.01 4.4 +0.2 45° 1.1 1.1
28002 2 0.65 5.0 1.3 1.3
28003 3 0.75 6.0 15 1.5
28004 4 0.90 7.2 1.8 1.8
28005 5 1.10 +0.015 8.1 +0.3 75° 2.2 2.2
28006 6 1.20 9.0 2.4 24
Remarks 1. Forming rings stick together.

Part Number Structure (Standardized Product Code)

40---Black Coloring (No.00-3 only)

et 128 "™l 48---sUS304-WPB
322'32" 01---Burnished s

Product Surface

D2E®@e0D- QOO0

Material Dimensions code

No.46—27



Hachinoji Ring

TAIYO

Stainless Spring Co.,Ltd.

X A
O
A
r Usage example
H
R a 1) 0 Lure (Plastic etc.)
Hachinoji Ring
‘ Y
. G
F Hachinoji Ring is put in fishing goods
(Lure) and join Sprit Ring
; E o
Unit : mm
. ) . A B
Dimensions Wire
; (c) (D) E (F) @) (H) (R)
Code Diameter | 1 mension | Tolerance | Dimension | Tolerance
34010 | ¢06 | ¢28 6.7 4.1 1.9 | WIXx2.8 | ¢1.5 4—R0.2
34020 | ¢07 | ¢32 8.7 5.4 26 |WAX3.3| ¢16
34030 | ¢08 | ¢37 9.8 +0.2 6.1 2.8 | IAX3.8 | ¢21 0.3 0.2
+0.2
34040 | ¢1.0 | ¢40 11 7.0 3.5 | NAX4.0 | ¢1.8 4—R0.3
34050 | ¢1.0 | ¢43 9.5 55 1.8 | WAX4.3 | ¢2.0
34060 | ¢#12 | ¢52 15 +0.25 9.4 47 | WMX57 | ¢3.3 | 0.5 0.3

Remarks 1. Dimensions of ¥¢ => the widest position of 90 degree from © line.

Part Number Structure (Standardized Product Code)

code

01---Burnished

et 134 ™™ 49---sus304 - wi
Surface

Hardness|

Product Surface
DE@@®OODH-B@ODO
Material Dimensions code

No.46—28



Joint Clips ( Type-R) ( Type-S)

[EITAIYO

Stamless Spring Co.,Ltd.

| ‘ T
- ,ﬂ’i, 5, 1 i
' (e
- - iggs
3 | — 9
| L] 5]
T T I
: T Hz .B,
Hz2 B H3 W
H3 W
Type-R Type-S
|| 8- ¢! Pldne
n_
Applicable Shafts Thrust Loading
Type-R (Product Code: 171) Unit : mm
. . . ‘ Dimensions Applicable Thrust
Dimensions [Nominals| 1 H 4 Ha L2 B W Shafts Loading
Code No. e B Hz | Ha | e L1 | pase La | La | pasic Basic N
Dlmensmn Tolerance Dimensia Tolerance Dlmenswon Tolerance Dlmensmn Tolerance Dlmensmn Tolerance D\mensmn Tolerance] G S m
71040 | 4 |05|002/50| — |4.0/90| — | — | —| — | — [11.0 —|5.5]| 01 [11.5/ 01 [11.0{13.0|55| 2,128.0
Type-S (Product Code: 170) Unit : mm
Dimensions Applicable
Dimensions [Nominals| t Hi H4 L2 B W Shafts L-I(-)I’gyl?‘ltg
Code No. H2 | Hs L1 Ls | La
Basic Basic Basic Basic Basic N
Dimension Tokerance Dimension| Torane Dmensmn Tokerance Dimension Toerance Dimension Torane Dimension| Toerancel G S m
70060 | 6 8.2 5 1831 80 6.3 132[182 130 16.0 5,070.0
— 46—
70080 | 8 |07 9.7 f?g 6 [21.1)88 142199 12 150 17.0 49426
— — 6.4
70100 | 10 +003/11.2 8 23997 40 147]208 17.0 [ 200 4,746.4
70127 | 127 14.5 300 [12.75 51| 7.1 184(265 2201250 6,786.2
o8| — s e 04 6.0 £01 01 55
70160 | 16A 16.4] 345(141| " |41] 61 195(286 26.0 | 30.0 6,864.7
14
71016 | 168B 18.4 f?; 385160 85 235|337 28.0 (340 7,649.2
: 5.7 —
70222 | 222 |09 | 217 0| 10 445|170 79 262|373 320 380 8,777.0
70254 | 25.4 24.7 108 518|196 53] 72 302[429 16 380 | 44.0 12,4741

Remarks 1. Thrust load measured using Taiyo measurement methodology.
Notes 1. Nominal No.4 is type-R, 171 product code.

Part Number Structure (Standardized Product Code)

product. 170 (Type-S) | material 02---SUS304-CSP

code 'I 7 'I (Type-R) code Product Surface Example: Nominal 12.7
o VD020 PODRT
gogge 01---Material texture Hardness Material Dimensions

No.46—29



Joint Clips Different Diameter Type

@ TAIYO
Stainless Spring Co.,Ltd.

C
B
A
% ? ‘ Q ==
I r I
) - | I
‘ w -
| y 5 Y I &ﬁA
; ; | )
D G|H
I
Applicable Shafts
Unit : mm
Dimensions Applicable
Dimensions | Nominals t H 1 Ha Lo B W Shafts L-Lgrduiitg
Code No. - ‘ Ha | Hs g Lt g Ls | Le [ i
Basic Basic 2 3 Basie Basic Basic Basic N
Oimensian Tolerance DimensmnTolerance mmeﬂsmm\erance Dinensin Tolerance: DimensionmerameDimensiun Tolerance | G S m
04010| 4-10 |05 [0012 30 9.0 192 40 |125 (1815 4.0 2.0 120 40 [100(140[15| 1,015.0
08— 408 —
06013| 6-13 50 12.0 22.45| 52 140 (2214 6.0 [ 130170 2,490.9
0.8 | 003 30 130
10017 | 10-17 8.6 15.6 25772 11632533 10.0 | 17.0 | 20.0 2,4811
12.7-22 +0.1 +0.1 +01[127 220|260
14023 1.0 20.0 318 21.0(3296 40 35| 4,207.1
14-23 £10 £10 92 40 14.0 1401230 |27.0
10 |20 —— ——
16025| 16-25 130 22.0 403 215(3346 16.0 | 25.0 | 29.0 4,364.0
- 18-28 16.7 26.7 45.65(10.0 | 26.4 |4165| 5.0 16.0 18.0 | 28.0 | 34.0 4,471.8

Notes 1. Nominal No.12.7-22 and 14-23 is a same item.
2. Nominal No.18-28 ; Make To Order.

Part Number Structure (Standardized Product Code)

ot~ 172 Ml g2.--sus304-CSP-H

code code Product Surface Example: Nominal 12.7
ot VD001 0@0DO
gogge 01---Material texture Hardness Material Dimensions

No.46—30



Parallel Pins

JIS B 1354 (Ref.)

@ TAIYO
Stainless Spring Co.,Ltd.

0.2a R
[ \/
o
s
A\ _J
L
Unit : mm
Nominal Diameter 1 1.2 1.5 1.6 2 2.5 3
Basic Dimension 1 1.2 1.5 1.6 2 25 3
+0.008
mé Soft +0.002
d Tolerance
0
h7 Hard —0.01
Surface roughness 0.2a
R Approx. 0.2
3 O @)
4 O O O O
+0.1
5 O O O O O O
6 O O O O O O O
8 O O O O O O O
10 O O O O O O O
12 O O O O O O O
14 O O O O O O O
Length 15 O O O O O O O
L 16 O O O O O ®)
+0.2
18 O O O O ©)
20 O O O O ©)
22 O O O ©)
25 O O ©)
28 O O
30 O
32 O
+0.3
35 O
Notes 1. We prepare soft-Type pins and or hard-Type ones. Please specify the type when placing orders.
2. Customer specified dimension and material are available upon request.
productl 16 71-Hard  Iyateriall ©1°--SUS301 or 201 (Hard)| _Part Number Structure (Standardized Product Code)
code | 16K2---Soft code | 47---SUS304 (Soft) Product Surface  Example: ¢1.6 x £10
g | OOO000D-DOD0O
Surtace| 91 ---Burnished Hardness Material ~ Nominal Diameter Length
code Soft HV300
less or equal

No.46—31



Parallel Pins Model-A (m6)

(15°

)7\ ;

¢d

X

@ TAIYO

Stamless Spring Co.,Ltd.

Unit : mm

Nominal Diameter

5

Basic Dimension

5

Model-A
Tolerance
m6

+0.012
+0.004

Surface roughness

0.8a

Approx.

0.5

0.63

0.8

Approx.

0.63

0.8

1.2

Material

S45C-Q | S45C-A | SUS303

$45C-Q | S45C-A

| SUS303

S45C-Q | S45C-A | SUS303

Length

5

6

+0.25
8

O

10

(@)

12

14

15

16

18

20

O]|O0|0|O0|O0]0O|0O

OO0 |0 |x%|x|0O

22

O|OlO0|O0|O0O|O|O0|O0]0O|0O

O|OlO0|O0|O0O|O|O0|0O]0O|0O

(CRNCRNCARCANCA RO RO NORNG)

O]|OlO0|O0|O0O|O|O0|O0]0O|0O

(CRNCRNCARCANCANCANORNORNG)

24

25

@)

28

30

O

32

35

40

O|O|x%|0O

45

50

OlO0|l0|O0|O0]O|0|0O

O]lO0l0|O0|O0]O|0|0O

O[x|O|x|x|0O

Ofx |0 x

OlO0l0|O0|O0]O|0|0O

55

60

Ol%]|O|O|O|O|x%|O|x|0O

O|OlO0|O0|O0O|O|O0|0]0|0O

65

+0.75
70

80

100

¥|Ix|O|I%|O|O|O|%|O0|O0|O0|O0O]O0|O0]O0]O|O|x%|O0O|O0|O0|0O]0O]|O0O

Notes

1. O: in inventory. 3%: not in stock, but available if ordered.
2. We prepare soft-Type pins and or hard-Type ones. Please specify the type when placing orders.
3. Customer specified dimension and material are available upon request.

product| 163 Model-A - Hard yateria -2 1. S49C-Q (Hard) Part Number Structure (Standardized Product Code)
code | 1A4.-Model-A - Soft | €°%€ 28 ggggos (Soft) Product Surface  Example:Hard(S45C-Q)4x8
Suace | FladS450:0 FV255 and DB®?B '7 0® 0
ode | O1°"Material texture Hardness| . $US303 Hv208 and above Material ~ Nominal Diameter Length

S45C-A HV125 and above

No.46—32



Parallel Pins Model-B (h7)

@ TAIYO
Stainless Spring Co.,Ltd.

Unit : mm

Nominal Diameter

5

Basic Dimension

5

Model-B
h7

d Tolerance

0
—0.012

Surface roughness

1.6a

(¢} Approx.

0.63

0.8

1.2

Material

S45C-Q | S45C-A | SUS303

S45C-Q | S45C-A | SUS303

S45C-Q | S45C-A | SUS303

Length

5

6

+0.25

8

O

10

(@)

12

14

15

16

18

20

O|O0|O0|O0|O0]0O|0O

22

OO0 |O0|O|O|O0|O0]0O|0O
OlO|O|O|O]O|O|0O|O| *

¥|O|O|O0|O0|%|0O0|0|0O
¥ 010|000 |0]0]|0

¥IO|O|O|O| x| x| x
¥ O|O|O0]O0|O0|0]0

24

25

O

L 28

30

32

35

40

O|O|x%|0O|0O|0O

O|O|%|0O

45

50

¥ % | OO |x%]|O|x%|0O

Ol |O|x%|%x|0O|x%|0O

O|x|O|x|x|0O

Ofx |0 x

55

60

X | x| O|%|O|x%x|x%x]0O0|0|0O

Ol |O|%|O|x|%x|0O|x|0O

65

+0.75

70

80

100

PR
I | % | X | %[ %[O %|O[%x|%x|O0|O0|O|%|%x[O|x|x%x|0O0|%x|0|0]|0O

Notes

1. O: in inventory. 3%: not in stock, but available if ordered.

2. We prepare soft-Type pins and or hard-Type ones. Please specify the type when placing orders.
3. Customer specified dimension and material are available upon request.

product| 165" Model-B * Hard yateria -2 1.~ S49C-Q (Hard) Part Number Structure (Standardized Product Code)
code | 144..Model-B - Soft | 0% 28 gggg%s (SOﬂ) Product Surface  Example:Hard(S45C-Q)4x8
Surace . Hard $45C-Q HV25 and m) '7 0® O
code | O1:--Material texture Hardness Material ~ Nominal Diameter Length

Soft SUS303 HV208 and above
S45C-A HV125 and above
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C-Type Retaining Ring Jig

C-Type Retaining Rings for Holes C-Type Retaining Rings for TAIYO

Stainless Spring Co.,Ltd.
Plier (Type-i) Shafts Plier (Type-a)

Dimensions No. Length Tips Applicaple Dimensions Code|  No. Length Length Applicable C-Type Rings
Code C-Type Rings 21003 | a#3 | 195 23 32~ 80

21011 i1 130 $0.6~1.2 6~ 11 21004 | a#4 | 320 2.8 82~120

21012 | i%2 165 1.4 12~ 30

21013 | i#3 187 23 30~ 48 C-Type Retaining Rings for Holes and

21113 | i#31 | 260 23 50~ 80 Shafts Plier (Type-S)

21014 | i#4 320 28 82~120

C-Type Retaining Rings for Holes and Shafts Plier (Type-S)

Dimensions Code No. Length Applicable C-Type Rings
21900 | s-025 | 125 4~ 9
21901 | S-026 | 143 10~ 40
. Part Number Structure (Standardized Product Code)
Product Material
code 52 ] code Product Surface
o ®2100000-OO0O00
uriace Hardness Material Dimensions code

Push Nut Jig

@ TAIYO
Stainless Spring Co.,Ltd.

Push Nuts
Dimensions Code Nominals
33012 12
33015 15
33020 2
_ 33024 2.4
Remarks 1.;;1;10;111);12 Il;l;ttslrtl(; ;?lzg?ttom of tool cavity before gggig j
33050 5
33060 6
33080 8
33100 10
33120 12
Product Material Part Number Structure (Standardized Pro@ct pode)
code 556 code Product Surface e o Nt Jig
iy ®65©®0000-3B@®020
urlace Hardness Material Dimensions code

Jig 1



Grip Retaining Ring Jig

[ TAIYO
Stainless Spring Co.,Ltd.

Grip Retaining Rings
Dimensions Code Nominals
52015 1.5
52020 2
52025 25
52030 3
52040 4
52045 4.5
52050 5
52060 6
52070 7
52080 8
52100 10
Notes 1. Please use nominal dimension when ordering
Grip Retaining Ring Jig.
. Part Number Structure (Standardized Product Code)
Product Material
code 52 .I code Product Surface Example: Nominal 2
o ®21D0000- 52020
polin Hardness Material Dimensions code
Ceramic product
| [ TAIYO
7 [,;:lhj;‘;'],,, (s Stainless Spring Co.,Ltd.
7 9 (25297 by~ )
(Gatataro A L Ke> ) L) - :
(515 )
[ wmasr ) (#7527 )
3 P~ ( mesziainT ) (T
: . (&w=vot )
((o-59-21 7tk )
(&Hi17 ) —

Notes

1. Ceramic products are available on request (make to order).

(3171052 972 wmnseg )

(zofmas ) (mrEAnEBERE )

(e —eae )| o

(®mrEs 7y )

Jig 2



Technical information

Stainless-Steel Spring

We have corrected the existing defects of surface treatment to the springs made from steel or alloyed metal, as well as other

various mechanistic faults.We are proud to say that our products have therefore won the popularity among our customers. Please
adopt our excellent products and technique.

TAIYO

Stainless Spring Co.,Ltd.

@

Elastic Coefficient Material SUS304 SUS631 Piano Wire White Metal Wire | Phosphor Bronze Wire
Shear Modulus (G) 73,550N/mm? 76,492N/mm? 78,453N/mm? 38,246N/mm? 41,188N/mm?
Modulus Of Elasticity (E) 186,320N/mm? 196,133N/mm? 205,940N/mm* 101,989N/mm? 107,873N/mm?

Age Hardening Heat Treatment processable High-Tension Stainless Steel SUS631 ( Precipitation Hardening ) Mechanical Property

Pre-Hardening Mechanical Property Post-Hardening Mechanical Property
HRC Tensile Test Bend Test Tensile Test Strsl]e&w%ﬁ Hardness
Processing Tensile Strength Tensile Strength Threshold Limit Kb
N/mn? g Elongation % ?ﬁgfﬁg?g Internal Radius N/mn? g Elongation % N/mn? HRC
22 R.H 892~1,030 8~13 180° Twice As 1,481 6~12 588 47
Cohesive
38 CH 1,20680 1= 6~10 180° Thickness 1,589 5~ 9 834 51
General Formula for Spring Design
/] “
B B))is T's Ep— W C =
~ LSRRV
W
o g —
L L
|
d , Wire Diameter D , Diameter(Center To Center) N, Active Number Of Adjacent Turns W, Load ¢, Deflection
G , Elastic Coefficient ( Stainless Steel Wire = 73,550N/ mm 2 )
le £
d b —
o! | Al b -
b b=2C b>2C
- _ 8WND’ _ _5.6WND’ _ 2.79WND’ (b’ +¢*) _ 2.35WND*
Load Deflection | ¢ Gd' 0 Gb' 1) Gh'e? 0 Ge (b—0.630)
Deflection From o= rfsND’ o= 2.35fsND? o= 3.5fsND” (b’+c*) o= 2.9fsND*b’
Internal Force Gd Gb Gbe (2b+c) Ge (2b+c) (b—0.63¢)
Load Deflection fs= 8W]3) fs= Z'BSYVD fs= O'SWDZ(%b+C) fs= O'SW]% (22b+c)
md b b'c b’ ¢
Internal fo= 0Gd fo= 0.4250Gb fo= 0.286G (25 ct+bc) fo= 0.345Ge (2b+c) (b—0.63c)
Deflection Force | 157 ND? s ND? S ND? (b +&) S ND’ b’
Calculate Loading From __ fsxd’ __ 0.42fsh’ _ 1.25fsb’¢® _ 1.23fsb’ ¢
Fixed Internal Foroe W= 8D W= D W= D (2b+c) w= D (2b+c)
Internal __0d'G _ OGb' _ SGbH ¢ _ 0Gc® (b—0.63c¢)
Deflection Force | "~ 8ND’ | - 56ND' | V- 2.7ND’ (b+c) W 2.35ND
Caloiate Actve Number | 0Gd* | £ oGb' N= oGb' ¢ N= 0Ge* (b=0.63¢)
Of Adjacent Turns 8WD* 5.6WD’ 2.79WD° (1 +¢”) 2.35WD’

With respect to the tension spring, initial tension is set 0.

Formula for Initial Tension Calculation

5= Gd
_ nfsod3
Po = 8D

7(fs—fso)ND?

Po:lInitial Tension fso:lInitial Stress

8Gd

“NDZ + fso

fs=

Technical information 1



Technical information

Tensile Strength of Spring Stainless-Steel ( Type-B )

@ TAIYO
Stainless Spring Co.,Ltd.

Wire Diameter Tensile Strength N/ mm 2 Wire Diameter Tensile Strength N/ mm 2 Wire Diameter Tensile Strength N/ mm 2
mm Hard Drawn Steel Wires mm Hard Drawn Steel Wires mm Hard Drawn Steel Wires
0.10 0.45 1.80
1,650~1,900
0.12 0.50 2.00
1,950~2,200
0.14 0.55 2.30
2,150~2,400 1,550~1,800
0.16 0.60 2.60
0.18 0.65 2.90
0.20 0.70 3.20
1,450~1,700
0.23 0.80 1,850~2,100 3.50
0.26 0.90 4.00
0.29 1.00 4.50
2,050~2,300
0.32 1.20 5.00
1,750~2,000 1,350~1,600
0.35 1.40 5.50
0.40 1.60 1,650~1,900 6.00

Correlation Between Tensile Strength And Permanent Safety Margin Limits,

Maximum Deformed Length

1,300
1,200
1,100
1,000
900
800
700
Internal Force
600
500
N/mm?
400
300
200

100

-
] i
L~ g
'/
a»ev‘?“\/
@ -
oo
‘«\\)} ‘/ L— =
N
, /
// xd |—1 — |
/ -~ o\ w7
2!
> e M
X
pe
L
//
/

B
Tensile Strength N/mm?

1,000 1,100 1,200 1,300 1,400 1,500 1,600 1,700 1,800 1,900 2,000 2,100 2,200 2,300 2,400

Technical information 2



Technical information

Disc Springs TAIYO

Stainless Spring Co.,Ltd.

Disc springs (Belleville washer) are formed springs with a center hole. Disc Springs are able to withstand heavy loading within a
small area. Disc Springs may be used independently or in combination to achieve the desired load and deflection characteristics.

1. Example of Use
1) Single usage

x10
M 14
12
2) Parallel Stacking
10
Load
Use with applications (kgf)
requiring heavy loading 6
with small deflection. P
Loading increases in 4
proportiom to number of //
stacked Disc Springs. 2
3) Series Stacking 0

1 2 3 4 5

Deflection (mm)

Ny
M Loading characterization of disc spring stacking

Use with applications
requiring lighter loading
with greater deflection.
Deflection increases in
proportion to the number of f -
stacked Disc Springs. Di

2. Disc Spring Calculation
1) Formula for Loading and Deflection Calculation

( Spring Steels )

_ 4 v f h_ fyh_f . . >
P=iT 2 aDa 1 (=1 G =5 +1) E: Young's modulus 206,000 N/mm
- Poisson's ratio 0.3
_ 4 f (h_f..h_f 4EM—p2: 905,000 N/mm2
= 92300 5+ ((p— ) (F — o)+ 1) kof Dot
( §—1 )2 a : Coefficient of the diameter ratio Da/Di
o= s s : Da/Di
T+ 2
5—1 loged

Technical information 3



Technical information

Stainless Spring Co.,Ltd.
2) Stress and static load
o t f [ h f ]
01=905,000 —5— - —— | =8 (7 —5) —7
B, v : Coefficient of the diameter ratio Da/Di o= 1 6 ( o—1 1 )
T loged \ loged
. 1 . 6 . 0—1
4 T loged 2
The following value serves as the tolerance level of stress g1 at the point 1.
f=0.75n1,900~2,500 N/mm?
f=h 2,500~3,200 N/mm?2
3) Stress and dynamic load
. t* f [ h f J
ol1=905.000 —o - —— | =B (=5 ) +7
t? f 1 [ h f ]
oll=905,000 —5— - —, s (2r=8 ) (T—5)+r
1.4
Find out stress range that occur at the ‘ //
position II or III in the right figure. position Il —
Calculate the stress value by using the 1.0
u 'v uc by using ‘ “0‘“/
above formula. Since the number of hit woh
iterations before its breakage depends P
on the maximal stress and amplitude , 0.6
tolerance stress should be set carefully. / positionll
Example of the result of fatigue test is 0.2 |
below. 15 20 25 30 35 40 45 50
Da/Di
1400
1300 /
1250 1200
N /
1200 \\ \\\\\ N\ t=0.4~0.5mn /\ /
1150 \\ T 1000
. 1100 B t=0.4~0.5
T \ £ =0.4~0.5mn
S 1050 N z 800 0.6~0.8m
= \ N ) \ 0.9~1.25mm
@ 1000 AN ] 1.5~3mm
B N NN % 600 3~9mn
7 90PN » N 06~ 5
5 ™~ \ A 0.8 E
E 900 S N N — 400
\\ ?’1955mm Material SUP 10
850 N 7 Nondestructive rate 90%4
N TN 1.5~3mn 200
800 I
™ 3.5~9mm
[ 0
S0 —F—%"570° > 6 8i0° > ) 0 200 400 600 800 1000 1200 1400
repeat count min. stress [ kgf/mm2]
Out-of-plane fatigue test S-N curve (SUP 10 Nondestructive rate 90%) Dynamic working stress (2X106)
Ref. material: Spring by SSR(Japan Society for Spring Research). Published by MARUZEN CO., LTD. 1995-2004

Technical information 4



Technical information

Wave Washers

Wave Washers are thin, ringed metal plates with a formed undulating wave. This allows Wave Washers load
bearing capability within a small area. Taiyo Wave Washers comply with Slotted Lock washers specified under
Automotive standard JASO F302 (Adjustable slotted lock washers).

Formula of Wave washer

Actual values may vary from the calculated load and deflection values. We recommend using a prototype

modes of your application to confirm the calculated values.

Ko W EbeN® 12EtNRS

5 1.94(dm)3 72(dm)2
K : Constant (N/mm) N : Convexity
W : Load (N) dm : Mean Diameter (mm) =D2
8 : Deflection (mm) o : Bend Stress (N/mm2)
E : Modulus Of Elasticity (N/nm2) D : External Diameter (mm)
b : Width(mm) = D2;d d : Internal Diameter (mm)

t : Thickness (mm)

Initial height (H) in this catalog was calculated by above formula with appressed stress set at 4,000N,”

mm?.

On the occasion of actual use, it is desirable to set the stress which allows for initial height (its standard

stress is 1,800N_/mm?).

Attention should be paid when using at higher stress, because the declining of initial height will occur by

the settling of washers.

Ref. material: by Society of Automotive Engineers of Japan, Inc. JASO F302 automotive wave washers
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Technical information

Spring Pins TAIYO

Stainless Spring Co.,Ltd.

Spring Pins are manufactured from Flat Stock and formed into a loop. Spring Pins are heat treated to help
maintain their deflection forces. The Radial pressure applies force to the internal surfaces of the cavity where
applied giving superior performance against vibration.

When one ends fixation is required, consider the safety rate enough and safe from double shear load.

1. NOTE

1) When fastening parts individually, do not chamfer the drill hole, which will receive the Shear Load forces.

2) Avoid pin axis parallel to vibration source.

3) Shear plane of pins should be measured from its end to the diameter as the minimal length.

4) The diameter of holes should be determined based on pins will be inserted, and misalignment of central axis
should be safe from closely contact of pin’s slot when drilling the fastening parts separately.

5) Please contact Taiyo before designing for impact loading across the Spring Pin.

6) Breaking force of pins are stronger (about 6%) when we set pins against force direction than they are set at the
right angle to force direction. Therefore, in setting where shear force are the potential problem, installation

instructions are required.

Shearing force direction @_ @
|

Comparison Approx. 106% 100%

7) Please contact Taiyo before double-pin usage ( combine usage below ).

2. Combine usage
You can combine pins so as to increase their shear strength. Combinations of pins add up each shear strength.

It is better not to arrange the clearances in the same direction in combining two pins.

How to combine pins

Good Good No Good

3. Shear strength comparison

(1) Static shear strength
Toothed slotted spring pins are inferior to straight slotted spring pins by about 2% with respect to
intensity, because stress concentrates on the portion of gum of toothed slot when shear plane areas are
set similarly.

(2) Dynamic shear strength and Impact load
When you use pins as stoppers, you have to use straight slotted spring pins. Toothed slotted spring pins
have the possibility of breaking with a crack by very weak force because of load along toothed crack

causing concentration of stress.

Spring Pin Straight Slotted Toothed Slotted
) : % %
< Housing
Shaft Good No Good
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1-16-17 Miharadai, Nerima-ku, Tokyo 177-8501, Japan
Tel: (03)3922-4111 FAX: (03)5387-7279
URL http://www.taiyo-sp.co.jp

Sendai Branch
1-64 Okadanishi-cho, Miyagino-ku, Sendai-shi, Miyagi 983-0004, Japan
Tel: (022)288-0611 Fax: (022)288-0615
Shizuoka Branch
473-4 lkeda, Suruga-ku, Shizuoka-shi, Shizuoka 422-8005, Japan
Tel: (054)264-0363 Fax: (054)264-0252

Nagoya Branch
1-23-2 Ozone, Kitai-ku, Nagoya-Shi, Aichi 462-0825, Japan
Tel: (052)910-3751 Fax: (052)910-3752
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21-1 Doyama-cho, Kadoma-shi, Osaka 571-0059, Japan
Tel: (06)6902-3288 Fax: (06)6907-2126
Hiroshima Branch
4-2-16 Kusunoki-cho, Nishi-ku, Hiroshima-shi, Hiroshima 733-0002, Japan
Tel: (082)230-4741 Fax: (082)509-0203

Asia / Pacific
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TAIYO Stainless Spring (Thailand) Co., Ltd.
51 Soi Sukhumvit, Klongtoey nua, Wattana, Bangkok, Thailand 10110
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