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UDC 621.97.073:621.826.241
JAPANESE INDUSTRIAL STANDARD JIS

Coiled Helical Springs for Stamping Dies B 5012-1986

1. Scope

This Japanese Industrial Standard specifies round wire coiled helical
springs and flat wire coiled helical springs, hereinafter referred to as the
i "springs", used for stamping dies.

Remark: The units and numerical values given in { } in this standard
are based on the traditional units and are appended for
reference.

2. Classification

The springs shall be classified as given in Table.

‘ Table

Gross Discrimination
classification Type Symbol colour
Li 1 -
Round wire 1ght load LR
coiled helical
spring Middle load MR -
. Feather load F Yellow
Light load L Blue
Flat wire
coiled helical Middle load M Red
. spring
Heavy load H Green
Extremely
¢ heavy load B Brown

Applicable Standards and Reference Standards: See page 4.
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3. Shape and Dimensions

The shape and dimensions of springs shall be as given in Attached
Tables 1 to 7.

4, Materials

The materials of springs shall comply with piano wires specified in
JIS G 3522, SUP 10 and SUP 12 specified in JIS G 4801 or materials having
performance equal or superior thereto.

\
|
i 5. Quality

5.1 Appearance The appearance of springs shall be smooth on the
surface and free from defects such as flaws harmful to use and others.

5.2 Hardness The hardness of springs shall comply with HRC 42 or more.
5.3 Inequality of Pitch When the spring is compressed by 80 % the .

maximum deflection, the close adhesion of the coil other than both ends
shall not be generated.

5.4 Characteristics of Spring The characteristics of spring shall comply
with the requirements specified in each item of Attached Table 8 as the load
at a specified deflection.

o

5.5 Permanent Set in Fatigue The permanent set in fatigue shall be +1 %
the free height (l) given in Attached Tables 1 to 7.

Note (!) The free height herein means the height of spring in
a state of no-load.

5.6 Squareness The squareness of spring shall be within 2.9 degrees.

6. Test Methods

6.1 Hardness The hardness of spring shall be measured by using the ‘
testing machine specified in JIS B 7726 in accordance with JIS Z 2245 or
methods corresponding thereto.

6.2 Characteristics of Spring As to the characteristics of spring, when
a load is vertically applied to a specified deflection of Attached Table 8,
the load at that time shall be measured.

6.3 Permanent Set in Fatigue The permanent set in fatigue when the load
given in Attached Table 8 is successively 10 times applied, shall be measured.

6.4 Squareness The squareness of spring shall be measured by the
inclination (@) of coil outside plane to the axis respectively normal to each
end plane under a state of no-load as given in Figure.
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tPrecision cast iron

surface plate

Squares specified in JIS B 7526 and Grade 2
precision surface plate specified in JIS B 7513

7. Inspection

The spring shall be inspected as to shape, dimensions, appearance,
hardness, inequality of pitch, characteristics of spring, permanent set in
fatigue and squareness, and the results shall respectively comply with

the requirements specified in 3. and 5.

8. Designation

The spring shall be designated by standard number or standard name,
symbol of type, and nominal- size.

Example: JIS B'5012 H 10x30
Coiled helical spring for stamping dies H 10 x30
9. Marking
‘ 9.1 Discrimination Colour The discrimination colour specified in Table
, shall be applied to the flat wire coiled helical spring.

The packages shall be marked with the following information:

9.2 Package
(1) Name
(2) Type
(3) Nominal size

(4) Quantity

(5) Manufacturer's name or its abbreviation
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Applicable Standards:
JIS B 7513-Precision Surface Plates
JIS B 7526-Squares
JIS B 7726-Rockwell and Rockwell Superficial Hardness Testing Machines
JIS G 3522-Piano Wire
JIS G 4801-Spring Steels
JIS Z 2245-Method of Rockwell and Rockwell Superficial Hardness Test
Reference Standards:
JIS B 0103-Glossary of Terms Used in Springs .
JIS B 2702-Hot Coiled Helical Springs
JIS B 2707-Cold Coiled Helical Compression Springs

JIS Z 8203-SI Units and the Use of their Multiples and of Certain other
Units
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. Attached Table 1. For Light Load (Round Wire Coiled Helical Springs)
| ,
Outside diameter Inside diameter| Free height s .
D, (mm) D; (mm) " Hy (mm) Assignment Informative reference
Nominal Deflec- Load [Mex. | Deflection Load Spring
s . . i flec-
S1lze Basic| Toler- |Basic Toler- Basic Toler- t(l::m) N {k f} td:;nec (mm) N {kgf} constant
size | @ance |size | ance |gize | @nce g R A
9 P,y |(mm)| b | G 6 32 N {kgf}/mm
3x10 10 2.4 50| 16| 32 2,94, 0.3
3X15 15 3.6 6.62 7.8 24 | 48 4l 88 1.96 0.2
3 2.0 { 0.68} { 045} { 0.9}
3X20 20 4.8 10.7 3.2 6.4 0.98 0.1
3%25 25 6.0 136 | 40| 8.0 0.98 0.1
4X10 10 24 48 | 1.6 | 3.2 490 0.5
4%X15 15 3.6 78 | 24 | 48 2.94 0.3
‘ 11.8 7.8 15.7
0 +0.4
4%25 —0.4 +01 25 6.0 140 | 40| 80 1.96 0.2
4X30 30 1.2 170 | 48| 9.6 1.96 0.2
6X15 15 3.6 7.0 24 | 48 185 0.8
6X20 20 4.8 10.3 3.2 6.4 5.88 0.6
' 26.5 177 | 353
6X25 6 4.0 25 6.0 27y 133 ] 40| 80 (18} | { 36} 4.90 0.5
-1 - +1%
6X30 30 7.2 163 | 48 | 9.6 3.92 0.4
6X35 35 8.4 19.3 56 | 11.2 2.94 0.3
- +0.5
8X15 15 at 3.6 70 24 | 48 12,75 L3
least
8x20 20 4.8 93| 321 64 9.81 1.0
. 8X25 25 6.0 123 | 40 | 8.0 7.85 0.8
8 5.4 47.1 314 62.8
- { 4.8} {32} | { 64}
830 30 7.2 151 | 48| 96 6.86 0.7
8%35 35 8.4 182 | 56 |11.2 5.88 0.6
8X40 40 9.6 210 | 64 |128 490 0.5
0 +0.5
~0.5 +0.1
10X 25 25 6.0 115} 40| 80 12,75 1.3
10X 30 30 7.2 144 | 48 9.6 9.81 1.0
10X35 35 8.4 3.6 170 | 56 [1L2 490 98.0 8.83 0.9
10 - 65 ( 75) {50} | {10.0}
10X 40 9.6 190 | 64 |128 7.85 0.8
10X45 45 10.8 228 | 1.2 | 144 6.86 0.7
I 10Xx50 50 12.0 25.7 | 80 |16.0 5.88 0.6
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Attached Table 1. (Cont'd)

— S -
O“tﬂge ?I:r“r’l‘;ter I“S“}S d(';"[‘ser Fr?f}ﬁliﬁt Assignment. Informative reference
(] ()
Nominal Deflec:| ; o4 (V@X- | Deflection Load Spring
: . , s tion deflec-
s1ze Basic| Toler- [Basic| Toler- [Basic| Toler- (mm) | N {kgf}|tion (mm) N {kgf} constant
size | ance |gize | ance |gjze | ance
& P, |(mm)| dis | B P, N {kgf}/mm
12Xx25 25 6.0 11.0 4.0 8.0 17.65 1.8
12%30 30 7.2 13.8 4.8 9.6 14,71 1.5
1235 35 8.4 16.6 56 | 11.2 12.75 1.3
12X 40 40 9.6 19.3 6.4 | 12.8 10.79 1.1
12 0 8.0 +0.5 {1(1)(5)3} {722} {1%12}
12X 45 —03 Tl g 10.8 “oos | 72 144 |t 1 oos1 | 10
12 x50 50 12,0 25.3 8.0 | 16.0 8.83 0.9 ‘
12X 55 55 13.2 28.1 8.8 | 17.6 7.85 0.8
12 X 60 60 14.4 31.2 9.6 | 19.2 7.85 0.8
14X 25 25 6.0 10.7 4.0 8.0 24.52 2.5
14X 30 30 7.2 13.6 4.8 9.6 19.61 2.0
14X 35 35 8.4 16.5 56 | 11.2 17.65 1.8
14.% 40 40 9.6 19.6 6.4 {128 14.71 1.5
+19%
14 X45 45 10.8 22.5 72 {144 13.73 1.4
" 03| - ) 144.2 96.1 | 192.2
: ' { 14.7} {98} |{19.6}
14X 50 50 12.0 25.4 8.0 | 16.0 11.77 1.2
+0.5
14X 55 55 at 13.2 28.3 88 | 17.6 10.79 1.1
] least
14X 60 60 14.4 314 9.6 | 19.2 9.81 1.0 ‘
14X 65 0 106 65 15.6 34.3 | 104 | 208 8.83 0.9
—06 +0.1
14X 70 70 16.8 375 [ 11.2 | 224 8.83 0.9
16 X 25 25 6.0 99 4.0 8.0 31.38 3.2 .
16 X 30 30 7.2 12.7 4.8 9.6 26.48 2.7
16 X35 35 8.4 15.8 56 | 11.2 22.56 2.3
16 X40 40 9.6 18.4 6.4 128 19.61 2.0
16 10.7 188.3 1255 | 251.1
| : { 19.2} (12.8} { 25.6)
| 16 X45 45 10.8 21.5 7.2 | 14.4 17.65 1.8
| et .
{ 16 X 50 50 12.0 24.5 8.0 | 16.0 15.69 1.6
i 16 X 55 55 13.2 27.4 88 | 17.6 14.71 1.5
1 16 X 60 60 14.4 30.0 9.6 | 19.2 12.75 1.3 ‘
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. Attached Table 1. (Cont'd)
— T -
o“ts’ge a‘:::l‘;te" I"S“B d(‘;"r‘:;" Fr%ﬁiﬂst Assignment: Informative reference
(] i
Nominal Deflec| , 4 [Max. | Deflection Load Sprin
. . : i flec- pring
size Basic| Toler- |Basic| Toler- |Basic| Toler- tion f.e ec (mm) N {kgf} constant
. . 2 (mm) | N {kgf}{tion
size ance size ance size ance
& P, |(mm)| dis J5» R, Py, N {kgf}/mm
16 X 65 65 15.6 33.3 | 104 | 20.8 11.77 1.2
16 X70 70 16.8 364 | 11.2 | 22.4 10.79 1.1
) 16 10.7 188.3 125.5 251.1
- {192} (128} { 25.6)
16 X775 75 18.0 39.0 | 120 [ 24.0 10.79 1.1
16 X80 80 19.2 41.5 | 128 | 25.6 981 1.0
18 %25 25 6.0 8.2 4.0 8.0 40.21 4.1
‘ 18X 30 30 7.2 10.7 48 9.6 33.34 3.4
18X 35 35 8.4 13.2 56 | 11.2 28.44. 2.9
18 X 40 40 9.6 14.2 6.4 {128 24.52 2.5
0 +0.6
18X 45 —06 +01 45 10.8 17.0 72 | 144 22.56 2.3
18X 50 50 12.0 19.2 8.0 | 16.0 . 19.61 2.0
238.3 158.9 317.7
18X 55 55 13.2 {"24.3) 21.4 88 | 176 (162} { 32.4) 17.65 1.8
18 12.0
18X 60 60 14.4 24.1 96 | 19.2 16.67 1.7
-+1%
18 X65 65 15.6 26.6 | 10.4 | 20.8 15.69 1.6
18X 70 70 16.8 29,1 | 11.2 | 22.4 14.71 1.5
. +0.5
18X75 5| |180 316 | 12,0 | 240 1373 | 14
- | least
. 1880 80 19.2 34.0 | 128 | 25.6 12.75 1.3
g 18X90 90 21.6 39.0 | 14.4 | 28.8 10.79 1.1
20X 25 25 6.0 8.8 4.0 8.0 49.03 5.0
2030 30 7.2 12.0 4.8 9.6 41.19 4.2
20X 35 35 8.4 14.7 56 | 11.2 35.30 3.6
20X 40 40 9.6 175 6.4 | 12.8 30.40 3.1
0 +0.7 294.2 196.1 392.3
2045 | 20 —0.7 13.5 +01 45 10.8 { 30,0} 20.4 72 | 144 { 200} { 40.0} 27.46 2.8
20%50 50 12.0 236 | 8.0 | 16.0 24.52 2.5
20X 55 55 13.2 26.5 88 | 17.6 22.56 2.3
20X 60 60 14.4 29.4 9.6 | 19.2 20.59 2.1
. 20X 65 65 15.6 32.6 | 104 | 20.8 18.63 19
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Attached Table 1. (Cont'd)

T
Outside diameter Inside diameter

Free height

D, (mm) D; (mm) H, (mm) Assignment; Informative reference
Nominal Deflec| | 4 [Mex. | Deflection Load Spring
s . . i flec-
size Basic | Toler- |Basic| Toler- |Basic| Toler- tz:‘m) N {kgf) f:mec (mm) N {kgf} constant
size ance size ance size ance g

G2 By |(mm)| dis | G R P, N {kgf}/mm
20X 70 70 16.8 355 | 11.2 | 22.4 1765 | 1.8
20X 75 75 18.0 38.3 | 12.0 | 24.0 1667 | 1.7
20 80| 20 135 80 192 | F5a |90 [128 |56 | (500,| Paoy| 1569 | 16
20X 90 90 21.6 470 | 144 | 288 1373 | 14
20X 100 100 24.0 52.0 | 16.0 | 32.0 1275 | 1.3
22X 25 25 6.0 97 | 40 | 80 5082 | 6.1 ‘
22X 30 30 7.2 104 | 48| 96 49.03 | 5.0
22X 35 35 8.4 121 | 56 |11.2 4217 | 4.3
22X 40 40 9.6 155 | 6.4 | 128 3727 | 38
22X 45 45 10.8 181 | 7.2 | 144 3334 | 34
22X 50 50 12.0 194 | 80 |16.0 2942 | 3.0
22X 55 55 13.2 217 | 88 |17.6 2746 | 28

99 147 356.0 237.3 | 4746
- 1 +19 36.3 24.2}| { 484
22X 60 60| T1% 144 | 1203 003 | 06 |102 | (B[ UBY pien | 25
0 +0.7
—0.7 301
22X 65 65 15.6 27.0 | 104 | 208 2256 | 23
+05
22X 70 70| at 16.8 292 112 | 224 2157 | 22
least !
22X 75 75 18.0 325 | 12.0 | 24.0 1961 | 20 ‘
22X 80 80 19.2 340 | 128 | 25.6 1863 | 1.9
22X 90 90 216 39.0 | 144 | 288 1667 | 17
22X 100 100 24.0 440 | 160 | 320 1471 | 15
25X 25 25 6.0 83| 40| 80 7649 | 18
25X 30 30 7.2 110 | 48 | 96 6374 | 65
25X 35 35 8.4 149 | 56 |11.2 5492 | 5.6
25% 40 25 17.0 40 9.6 (4;51?:3} 168 | 64 |128 (3‘3);:3} {63:2} 4805 | 49
25X 45 45 10.8 195 | 7.2 | 144 4217 | 4.3
25X 50 50 12,0 223 | 80 |16.0 3825 | 39
25X 55 55 13.2 231 | 88 |17.6 3530 | 3.6 .
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Attached Table 1. (Cont'd)
] ) . i
Outside diameter Inside diameter| Free height : nt. R

D, (mm) D: (mm) H, (mm) Assignme Informative reference

Nominal Deflec:| ; ' q [Max. | Deflection Load Spring
size Basic| Toler- |Basic| Toler- |Basic| roler- fon o (mm) N {kef} constant

(mm) | N {kgf}|tion
02y Py |(mm)| 6is (29 R, P, N {kgf}/mm

size | ance |size | ance | gjze | ance

25X 60 60 144 258 | 96 | 192 3236 | 3.3
25% 65 65 15.6 289 | 104 | 208 2042 | 3.0

) 25X 70 0| o [168 320 | 112 | 224 2746 | 2.8
2x 75| 25 o (o [ 20T ws 180 {422:8} 34.7 120 | 240 (3%:‘;} (6£:g} 2550 | 2.6

25X 80 80 ito.s 19.2 370 | 128 | 256 2354 | 24

- ] a

‘ 25X 90 90| 1°88t| 916 42,0 | 144 | 288 2157 | 22
25X 100 100 24.0 476 | 160 | 320 1961 | 20

Remark: The deflections of 16 %, 24 $ and 32 % relating to the free height
(H,) are expressed by ds & and & ., Further, the loads at that
time are expressed by A B, and P..

Attached Table 2. For Middle Load (Round Wire Coiled Helical Springs)

o T . -
Omm]_d)e g::ster InSldDe.d(l:ln:ser Fre;;—f}zigngt Assignment) Informative reference
(] T
Nominal Deflec.| . Load Max. Deflection Load Sprin
size Basic| Toler- |Basic| Toler~ |Basie| Tolep- t(mn )N ?: £) f;,?lec- (mm) N {kgf} constgnt
size | ance | gsize | ance size | 8nce mm g
G20 By |(mm)| & | & B Py N {kgf}/mm
6X15 15 3.0 4.2 2.4 3.6 14.71 1.5
6X20 20 4.0 5.7 3.2 4.8 10.79 1,1
44.1 35.3 53.0
. 6x25| 6 3.6 25 50 | (hsy | 76| 40| 60| 8 | 50 | 883 | 09
6% 30 30 6.0 9.5 4.8 7.2 7.85 0.8
6X35 35 +19 7.0 11.4 5.6 8.4 5.88 0.6
I (+]
0 +0.5
8X15 —05 +0.1 15 3.0 4.8 2.4 3.6 26.48 2.7
’ +0.5
8%20 20 4.0 1.4 3.2 4.8 19.61 2.0
at
‘ 8% 25 25| 1east) 54 100 | 40 | 60 1569 | 16
8 >0 (0) Coar | (56
8x30 30 6.0 ' 125 | 48| 7.2 ' ' 12.75 1.3
8%35 35 1.0 150 | .5.6 8.4 . 10.79 1.1
8 x40 40 8.0 176 | 64 | 96 9.81 1.0

Remark: The deflections of 16 %, 20 % and 24 $ relating to the free height

(H,) are expressed by ds 60 and ¢.. Further, the loads at that
‘ time are expressed by P, B,and B,.
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Attached Table 3.

JIS Bx5012 8L MM 4933608

For Feather

00LY44LS T mm

Load (Flat Wire Coiled Helical Springs)

T
Outside diameter Inside diameter

Free height

D, (mm) D; (mm) H, (mm) Assignment. Informative reference
Nominal Deflec| , 4 [M@x. | Deflection Load Spring
size Basic | Toler- |Basic| Toler- |Basi¢| Toler- t(lrm) N {kgf} (tiif,?,ec- (mm) N {kgf} constant
size | ance |gize [ ance | gize | ance g
S0 P, |(mm)| &% | s By By N {kgf}/mm
20X 25 25 10.0 14.5 7.5 | 125 25,11 2.56
20X 30 30 12.0 17.4 9.0 | 15.0 20.89 2.13
20X 35 35 14.0 20.3 1105 {17.5 17.95 1.83
20X 40 40 16.0 23.2 1 12,0 | 20.0 15.69 1.60
| 20X 45 45 18.0 26.1 | 135 | 22,5 13.93 1.42
20X 50 50 20.0 29.0 | 15.0 | 25.0 12.55 1.28 ‘
20X 55 55 22.0 319 [ 16,5 | 27.5 11.38 1.16
255.0 191.3 314.0
20X 60} 20 11.0 60 24.0 { 26,0} 34.8 | 18.0 | 30.0 {195} { 32.0) 10.49 1.07
20X 65 65 26.0 37.7 1 19.5 | 32,5 9.61 0.98
20X 70 70 28.0 40.6 | 21.0 | 35.0 8.92 091
20X 75 75 30.0 43.5 | 225 | 375 8.34 0.85
20% 80 80 32.0 46.4 | 24.0 | 40.0 7.85 0.80
- + 0 -
20X 90 90 +1% 36.0 52,2 1270 | 45.0 6.96 0.71
0 +0.7
—0.7 +0.1
20X 100 100 +0.5 40.0 58.0 | 30.0 { 50.0 6.28 0.64
20X 125 125 | at 50.0 735 | 375 | 625 5.00 0.51
least
25% 25 25 10.0 14.5 7.5 125 39.23 4,00 ‘
25X 30 30 12.0 17.4 9.0 | 15.0 32.66 3.33
25X 35 35 14.0 20.3 1105 {175 27.95 2.85
25X 40 40 16.0 23.2 | 12,0 | 20.0 24.52 2.50
25X 45 45 18.0 26.1 | 135 | 22,5 21.77 2.22
25% 50| 25 135 50 20.0 {323'3} 200 | 150 | 25.0 {zgg.g} {428‘8} 1961 | 200
25X 55 55 22.0 319 | 16,5 | 275 17.85 1.82
25X 60 60 24.0 34.8 | 18.0 | 30.0 16.38 1.67
25X 65 65 26.0 377 { 19.5 | 32.5 15.10 1.54
25X 70 70 28.0 40.6 | 21.0 | 35.0 14.02 143
25X 75 15 30.0 43.5 | 22,5 | 37.5 13.04 1.33 ‘
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