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Carbon Steel Wires for Cold Headit‘g

and Cold Forging

Tius Japanesc Industrial Standard specifies carbon steel wires {or cold he

forging, hereinafter referred io.as the "wires', used for bolts, nuts, rivets
Lapping Screws ctc. and various parts made by cold heading and cold forgng
nd Symbol
The classes of wires shall be classified into 6 classes of rimmed stecls, 10
alumikilled stecels and 21 classes of killed steels and their symbols shall conform
and Table 2,

all conform to J1S G 3507,

s shall be manufactured in accordance with proce

Provided that, the wires may b manufactured 1n accorgance with other methods Tl

above mentioned by agrecment between the purc aser and the manufacturer,
Process-D @ Process-Dos to Or the wire Tod by means of cold draw

Process-DA; Proc S yllows, After cold drawn, the W
4,2 The class of su
Mcchanical Propert
e mechanical |
confurm to Table 1

Provided that, as

shall be determined by agred beltween the purch

: Table 1- Mechanicd

R

Classificd by
diameter

3 and under

Over 3to 4inc

Qver 410 S 1Inc

Over 5

3 and under
Over 3to 410
Over 410 3in

Qver 5

204

1 15K

FECH 19A

$ACH 16K

SACH 17K
SWCH 18K

$&CH 20K

SWCH 224 310 4 incl.

SWCH 22K | Over 4te 3

SWCH 23K | Over 5

Note (1) The gauge len

R

€r

Where D s th

mark: 1n this Stand:
International
1 N/mm? = |
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E —
Fable L. Mechanical Properties af Wires Manulactured by Proce
0 Headi 5 5
ld Headlng Reference =
5 L Classjficd by ) — - -
o - = 3 - Tensile strength Drawing 2
5 =2 I liameter ) ), S Elonga- i
ket /mum= (N/m Hardness
K aiFah} uon () . &
HpB =
%
tor cold heading and cnig 3 6R
g and ¢ni
nuts, rivers, machine g i - 5
| cold fora HE SCTews, sWCH SR 3 and under 53 min. (22% min.) 4> min = -
SWCH 10R Over 3to 4 incl 45 nun. (441 manl) 43 — - :
Over 4o 3 inel ) min. (392 min.) 45 min = :
mmed steels, 10 ¢l Over 3 35 mi. (343 nun.) 45 min. 11 min. 85 max. 5
lasses of |
bols shall conform to Taple 3 ¥,
5 3 and under o0 min. (388 min.) 43 min — 3
SWCH 12A Over 3 to 4 incl 30 min. 1061 43 mun, =
- Qver 4 to > incl 42 min, (412 min,) 43 min. =
S o - Over 3 37 min, (303 min, 43 min. 10 min 90 max
-1 or process-DA.
ce wicth other thods t
inufacrurer, e e = — =
vans of cold drawing, SWC 3 and 70 min. (686 min.) 43 min. = =
- =
[ the wire rod i - =
) el isahnealed £ SwCH l6A | Over 60 min. (588 min.) = 45 mun, - -
Over 4+to 5 incl. 50 min. (490 min.) 45 min, ~ -
& purchaser S a Y
PHREIRIEE SWCH 20A C 3 42 nur 12 ) 45 min. 5 min. 92 max.
= SWCH LaK
wess-D and process-DA shall CH 194
s WCH leK 3 to 4 incl. 63 min, (637 min.) 43 min. = = “§
wod than above mentioned =
nanufacturer, = SWCH Over 4 to 5 incl 33 min, (539 min,) 43 mun. - -
7 CH 18K | Over 5 to 30 incl. 45 min, (441 min.) 435 min, min, 95 max.
SWCH 20K
SWCH 224 3 o 4 incl. 70 min. (686 min.) 435 min. = - -
SWCH 22K Over 4 to 3 incl, 38 min, (369 min. ) 45 min. = =
4 SWCH 2 Over 3 48 min. (471 min.) 45 min. 6 min, | 98 max.
The gauge length of the cension test piece shall be 3D. ¥
E
Where D 1s the diameter, i
¥
Remark: In this Standard, the particulars in () are In accordance with the
International System of Units (SI) and n for reference only, where
= )
1 N/mm= = 1 MPa,
i
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Table 2. Mecchanical Properties of Wires Manufaclured by Process-Da
Symbol Tensile strength . Relerenge
i - A S Drawing | B S —— s
of kgl /mm#< i ) 1
¢lags ‘,\.‘_]_img] % Elongation (4) Hardness
% HRB
SWCH 6R
SWCH S8R
SWCH 10R 30 min, - =
SWCH 6A (294) min 33 min. 15 min, 80 max._
SWCH 8A
SWCH 10A |
SWCH 12R
SWCH 15R
SWCH 12A 35 min, I . i
SWCH 15A (343) mun 25 min, 14 min, 83 max,
SWCH 10K =
SWCH 12K
SWCH 17R
SWCH 16A 38 in
SWCH 184 ot oy 55 min, 13 min,
SWCH 204 o B
SWCH 15K
SWCH 19A o T - h“;i_
SWCH 16K D
SWCH 17K 1 Ij‘ ; 33 min. 13 muin, 8o may
SWCH 18K (#32) mdn:
SWCH 20K 4
SWCH 224 i n ] 2
5 mi _
SWCH 22K (a41) .mn' 55 min. 12 min 88 max 1
SWCH 25K -
SWCH 24K 48 min, - 12 m 09 s
SWCH 27K (471) min. L - e
SWCH 30K 75 4
max. - .
SWCH 33K (r~12 Injj: 55 nmun, 12 min, 92 max.
SWCH 35K Jhel ma
SWCH 38K &8 max
Lol ax, -
1 40K 06T ) 33 min 11 min.
SWCH 43K tou el mex. 2
SWCH 41K ' ; 3
SWCH 45K 72 max. . | iz !
SWCH 48K (706) max | 55 min, 10 min, 87
SWCH 30K

Note (1)

Remark:

The gauge length of the tension test piece shall be 5D.
Where, D is the diameter.

Concerning the wires of low carbon steel of SWCH 27 or less, and

used for the parts to be hear treated, the upper limit of tensile

strength may be determined lower value than above mentioned by -

agreement between the parties concerned,
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6. Decarburized Depth

Concerning the wires of SWCH
decarburized depth 1s designated by

Table 3, Limit

Diameter of wire Ferr

8 and under

Over 8 1to 14 incl.

Over 14 to 20 incl.

Over 20

Globular Structure

Concerning wires manufactured
by the purchaser, the grade of globy
the purchaser and the manufacturer,

In this case, the grade of globul
Photograph No. 1 to No. 6.

&, Appearance and Surface Flaw

The surface of wires shall be {r|
and rust, and on cold heading and co
flaw,

*. Dimensions and Tolerance
The tolerance on diameter and dl

Table 4, Tolerarn

Crade of

lolerance

of wire

_— ]

3 and under

Over o 1o i incl
Over M 1o 18 incl

COver 14 to 30 inc

Cver 3(




Wires Manufactured by Process-DA

zed Depth

Reference ing the wires of SWCH 30K WCH 50K, when the limit of tolerance on the mean
- _1 T T d depth 1s designated by the purchaser, it shall conform to Table 3.
Elongacion () Hardness
v n .
g HpB Table 3. Limic of Tolerance on Mean Decarburized Depth
_—
Unit: mm
Diameter ol wire Ferrite decarburized depth Total decarburized depth
nin. 15 min, 80 max,
5 and under 0,03 max, 0, 12 max
— T — Over B8 to 14 incl, 0,04 max, 0, 15 max,
Over 14 to 20 incl, 0,05 max, 0. 20 max
min. 14 min, 83 max,
Over 20 0.06 max. 0,235 max.
= e
Concerning wires manufactured by process-DA, when the globular annealing 1s design
LHhL. 13 min, ¥y the purchaser, the grade of globular structure shall be determined by agreement between
the purchaser and the manufacturer
_ . In this case, the grade of globular structure on SWCH 30K to SWCH 30K shall conforr
- aph No. |l to No, 6.
i 13 min. I 86 max. Appearance and Surface Flaw
| |
The surtace of wires shall be free from harmful defects such as remarkable scale, flaw
S e - aad rust, and on cold heading and cold forg the wires, shall be free from harmtul surface N
§ flaw. sof
) nuin 12 min. 88 max. g
) | -#&9, Dimensions and Tolerance \.~.
e - i A = N
ifi 2 mi 92 max. : ' | b
) min. 12./min, ' The tolerance on diameter and deviaton of diameter shall conform to Table 4,
’ 5 Table 4. Tolerance on Diameter and Deviation of Diameter "\Q‘
3 i, [ 12 min. 92 max. -
I I Unit: mm
) | ) Girade of Grade 9 (h 9 Grade 10 (h 10
i | 4 max. wlerance
3 min. | 11 min, | 9 Dhiameter < £ Deviaton of = Deviation of
Tolerance olerance
| . of wire diameter neter
A i — 2
M 1013 max B : S 0,020 max.
5 min, ‘ 10 min. 97 max. \ == J
i Ty 0,015 + 024 m
| | ~ e ver to I - 0.030 . 015 max. - 0.048 0.024 max.
| | - | ¥
Over A to 10 incl s 018 max : - 0. 029 max
on test piece shall be 5D.
over 10 to 18 < )¢ L 0.035 max
—-0.043 -0.070
. ’ . i 0
carbon steel of SWCH 27 or less, and : Over 1% to 30 incl - A 0.042 max
o o -
- rreated, the upper limit of tensile i - ) < 0 #
lower value than above mentioned by i Over 30 0.031 0,050

les concerned.

70—
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Ruemarks 1, The deviation of diameter shall mean the difference between the maxXimum

13. Report

rs on the same seclion of the wire,
hall conform o J1S B 0401,

and the mimymum of diam

2. The particulars in brackets sl b~ The manufacturer shall submit the

- purchaser.

Photograph 1
1 10,1 Ten grap

i 1S Z 2241,

The methad test shall conform to the provisions specified -

10,2 Detection of Decarburization The testing method shall conform to measuring me

with microscope of 3,2 in JIS G 0558, In this case, the mean decarburized depth of wire A" z
section shall be obtained as follows. By setting the part of maximum carburized depth as ¥4 e
b g P L > *
basis, 4 points equally divided on the circumierence shall be measured and averaged, it i
) g b
e

10,3 Globular Structure Test The surface under test shall be investigated by a micro
of 40 magnification, and the grade of globular shall be classified 1into No, 1 to No. 6 by
Photograph 1,

Inspection

11,1 Concerning mechanical properues, decarburized depth and globular structure, one

picce shall pe taken from each per lot of the same heat, same dimensions and same heat
by conducting

treatment and shall conform to the provisions of 5., 6, and

i 10,

€ LSt speg

11.2 Appearance and Surface Flaw The appearance and surface flaw of
imspected by naked eve and shall conform 1o the provisions of &,

eter The diameter of the wires shall

3 Tolerance on Diameter and Deviauon of D1

the

Il ¢leariv indicate

1re, passcd uie mspecunl s

Provided that, a part of marking may

c¢d when the purchaser’

ark of nmianuiacturing m

1 thod.
Process-D: D, Process-DA: DA

b (3) Diameter of wire and its grade of lole

ass of coil,

(3 l\i_:|'HII.iC[iJI'i!'!__ number or coil numper,

p.. 14 (6) leat number or inspection number,

(7) Year and month of manufacture.

DS ndme or 1ts mark.




an the difference between the Rk
, € tween the X1y
‘v sane section of the wire.

mtorim to [IS B 0401,

4 m P qUITEC the
specitied ite when required by
facturer shall submit the report of specilied 1tems,
- manufacture
The m

Grade of Globular Structure
Photograph 1. Grade ol L Magnification: 400 |

ol

1Ll conform to the provisions SPECified 4

thiod shall conform to measy TiNg Methgg k- i . .
: : ? . =
« mean decarburized depth of wire J T 3 e
= . ¢ s o -y
IfL of maximum carburized depth ag P : % 5o
lall be measured and averaged, -
v 3t shall he investigated by a MICTOSC o - : : 2 . #
w classitied mto No, 1 to No. 6 by B eV ) 7ot % o 2
. - K3 -
vd deprh and globular STTUCIUre, nne iy
same di nsions and same heag
ind 7. by conducting the rest Specified No. 1 No.2

ind surface flaw of the wires shall be
ioas of 8.

«f  The diameter of the wires shall be

:t shall conform to the provisions of 9.

flv lndicate the following items,

liw purchaser's agreements are
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Rueference  Chemical Compositon of Carbon Steel Wire Rods for Cold
Hcading and Cold Forging (by Ladle Analysis)

— Wire Ropes for

Syimbol Chemical composition
of - =y S = R s =S
class C Si Mn P S Al ! S_CQEE
SWRCH 6R | 0.08 max. = 0.6 max. 0.040 max. | 0. 040 max, - This Japanese Industrial Standard specifies wi
SWRCH S8R | 0. 10 max. = 0. 60 max. 0.040 max. | 0. 040 max, - 3 .
SWRCH 10R | 0.08 to 0, 13 | ~ 0.30 10 0.60 | 0.040 max. | 0,040 max. | _ 8 wicrred (0 25 “Ropes™, to be applied mainly for m
o SWRCH 12R | 0.10 10 0. 15 | — 0.30t00.60  0.040 max. | 0,040 max. - 3
SWRCH I15R | 0.13 100, 18 - 0.30 t0 0.60 ' 0,040 max. | 0.040 max. s Classification
SWRCH 17R | 0.151t00.20 - 0.30 to 0.60 0.040 max. | 0.040 max, -
SWRCH 6A | 0,08 max. 0. 10 max. 0.60 max, 0.030 max. 1 0.035 max, |0, 21 Classification by Construction  Ropes sh
SWRCH 8A | 0. 10 max. 0, 10 max, 0, 60 max. 0. 030 max. | 0.035 max, | 0.02 min,” @ shown in Table |
SWRCH 10A | 0.08 to 0. 13| 0. 10 max. 0.30t0 0.60 0,030 max, | 0.035 max, | 0.02 2
; SWRCH 124 [ 0,10 to 0.15 | 0. 10 max. 0.30 to 0.60 | 0.030 max, | 0.035 max, | 0,
f SWRCH 15A [0.13100.18 | 0.10 max. | 0.30 10 0,60 | 0.030 max. | 0.035 max. | 0. Table 1. Constru
SWRCH 16A [ 0.13 10 0.18 | 0. 10 max, 0.60 10 0.90 ' 0,030 max. | 0,035 max, 0. 1
SWRCH 184 | 0.15100.20 | 0.10 max. | 0.60t00.90 0,030 max. | 0,035 max. | 0,02 min, Constraenon e ioan N
SWRCH 194 | 0,15t00.20 ' 0. 10 max. 0. ) 0.030 max. | 0,035 max. ' 0.02 mia,
SWRCH 20A | 0.18 10 0.23 | 0. 10 max, 0. ) 0,030 max. | 0,033 max.  0.02 M = -_— o ]
i ]| SWRCH 22A [ 0.18 10 0.23 | 0. 10 max. 0.70 t 0.030 max. | 0,035 max. ' 0,02 mn = Rape Designation e |
SWRCH 10K | 0.08 100,131 0,10 10 0.35 0,30 to 0,60 0.030 max. | 0,035 max. = .
SWRCH 12K [ 0.1010 0,15 0.10 16 0.35 0,300 0.60 0,030 max.  0.035 max, = [ L
s B SWRCH 15K | 0.13100.18 | 0.10100.35 0.30100.60 0.030 max. | 0.035 max. = g o,
| I l SWRCH 16K | 0.131t00.18 | 0.10t0 0.35 | 0.60 to 0, 90 | 0.030 max. | 0,035 max. ‘ = | g
I SWRCH 17K [ 0.151t00.20 | 0.10 to 0.35 ' 0.30 to 0. 60 0.030 max. | 0,035 max. - |
| SWRCH 18K | 0.15100.20 | 0,10 to 0.35 ' 0,60 to 0.90 1 0.030 max, | 0,035 max. = |
SWRCH 20K | 0.18100.23 1 0. 10 t0 0.35 1.30 1o .00 0,030 max. | 0,035 max. =
SWRCH 22K | 0.18100.23 1 0.10t00.35 0.70 (0 1,00 0,030 max,  0.033 max. =
SWRCH 24 0.19100.25 0.10100.35  1.35t0 1.65 0,030 max, | 0,035 max. = - 11 Classification by Lay  Types of lay shall b
SWRCH 25K | 0.22 10 0.28 | 0. 10 t0 0.35 | 0.30to0 0.60 ' 0,030 max. | 0,033 max. - For fﬂpmﬂv T —
SWRCH 27K | 0.22100.29 | 0.10 t0 (.35 1.20to 1.50 0,030 max, 0,035 max. - : T A . T ERE
SWRCH 30K [ 0.27 to 0,33, 0. 1010 0.35 0.60 rc 0.030 max, | 0.035 max. - v wires, and in the case of rope | % 19 the outer
SWRCH 33K [ 0.30100.36 ' 0.101t0 0,35 0,60 100,90 0.030 max. | 0.035 max, = T oeach other
SWRCH 0.32100.38 | 0.1010 0.35 | 0.60 10 0,90 | 0. 030 max. ' 0.035 max. - ; 5 T & )
SWRCH 0.35100.41 | 0.10100.35 0.601 0.90 0,030 max. | 0. 035 max. - 1opes Tx T and 7x 19, Jay type and direction si
SWRCH 0.37 10 0.43 | 0.10t0 0.35 | 0,60 10 0.90  0.030 max. ' 0.035 max. - Sa ®and in the opposite directions 1o each other with {
’ | SWRCH 0.36100.44 | 0.10100.35 | 1,35 10 1. 65 0.030 max. | 0.035 -
I 1] SWRCH 43K | 0.40t0 0.46 | 0.10 t0 0.35 0.60 to 0.90 | 0.030 max. | 0. 035 -2
t | o SWRCH 45K | 0.421t0 0.48 | 0.10 10 0.35 0.6010 0.90 | 0.030 max. | 0.035 =
| SWRCH 48K | 0.451t0 0.51 | 0.10 to 0.35 0.60 10 0,90 | 0.030 max. | 0.035
SWRCH 50K J 0.47 10 0.33 | 0,10 10 0.35 | 0. 60 ta 0.90 | 0.030 max. | 0.035

Remark: In the symbol of class, the end letter
R: Rimmed steel
A: Alumikilled steel

shall mean as follows:

K: Killed steel
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