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JAPANESE INDUSTRIAL STANDARD &) JIS G 3506 : 2004

High carbon steel wire rods

Introduction This Japanese Industrial Standard has been prepared based on the first
editions of ISO 16120-1, Non-alloy steel wire rod for conversion to wire—Part 1: Gen-
eral requirements and ISO 16120-2, Non-alloy steel wire rod for conversion to wire—

Part 2! Specific requirements for general purpose wire rod published in 2001.

Portions underlined with dots are the matters modified from the original Interna-
tional Standards. The list of modification with its explanation is given in annex 3 (in-
formative).

2 The International Standard corresponding to this Standards are as
follows.

In additions, Symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS are
IDT (identical), MOD (modified), and NEQ (not equivalent) according to
ISO/EC Guide 21. :

8 Quality requirements based on International Standard shall be speci-
fied in annex 2.

which through reference in this Standard, constitute provisions of this Standard. The
most recent editions of the standards (including amendments) indicated below shall be
applied.

4 Chemicalncomposition The wire rod shall be tested in accordance with 8.1, and the
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Unit: %
Symbol of grad C Si Mn P s

SWRH 27 0.24t00.31 G.15t%40.35 0,.30t00.60 0.030 max. 0.030 max.

SWRH 32 0.29t00.36 0.15t00.35 0.30t00.60 0.030 max. 0.030 max.

SWRH 37 0.34t00.41 0.15160.35 0.30t00.60 0.030 max. .030 max.
SWRH 42A 0.39to0.46 0.15100.35 0.30100.60 (.030 max. 0.030 max.
SWRH 42B 0.39t00.46 0.15t00.35 0.60100.50 0.030 max. 0.030 max.
SWRH 47A (.44t00,51 0.15t00.35 0.30t00.60 0.030 max. 0.03¢ max.
SWRH47B 04410051 0.15t00.35 0.60t00.90 0.030 max. 0.030 max.
SWRH 52A 0.49100.56 .15t00.35 0.30t00.60 0.030 max. 0.030 max.
SWRH 52B 0.49t00.56 0.15t00.335 0.60t00.90 0.030 max. 0.030 max.
SWRH 57A 0.54to0.61 (.15100.35 0.30100.60 (.030 max. 0.030 max.
SWRH 578 (.54t00.61 0.15100.35 0.60100.50 0.030 max. 0.030 max.
SWRH 62A 0.59t00.66 0.15t00.35 0.30t00.60 0.030 max, 0.030 max.
SWRH 62B 0.59t00.66 (.15t00.35 0.60t00.90 0.030 max. 0.030 max.
SWRH 67A 0.64t00.71 0.1560.35 0.30t00.60 0.030 max. (.030 max.
SWRH 67B 0.64t00.7] 0.15000.35 0.60100.90 0.030 max. 0.030 max.
SWERH 72A 0.69tol76 0.15100.35 0.30t00.60 0.030 max. 0.030 max.
SWRH 72B 0.69t00.76 0.15t00.35 0.60100.90 0.030 max. 0.030 max.
SWRH 77A (.74 t00.81 0.15t00.35 0.30t00.60 0.030 max. 0.030 max.
SWRHE 77B 0.74t00.81 0.15te0.35 0.60t00.90 0.030 max. 0.030 max.
SWRH 82A 0.79t00.86 0.15t00.35 0.30t00.60 0.030 max. 0.030 max.
SWRH 82B 0.79 to(.86 0.15t00.35 3.60100.90 0.030 max. ©.030 max.

5 Physical properties

5.1 Decarburized depth The wire rod shall be tested in accordance with 8.2, and the
average of the total decarburized depth shall be 0.20 mm or less. However, this test
may be omitted unless especially designated by the purchaser.

Furthermore, the purchaser may designate Special quality requirements given in
annex 1, provided that agreed between the purchaser and the manufacturer.

5.2 Austenitic grain size and non-metallic inclusions The purchaser may designate
either or both of the austenitic grain size and non-metallic inclusions. According to the
designation, either or both of tests specified in 8.8 and 8.4 shall be carried out, and the
specified values shall be agreed between the purchaser and the manufacturer.

6 Dimensions The diameter and its tolerances and out-of-round (!} of the wire rod
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shall be as given in the following:

Note (1) Out-of*round is the difference between the maximum and minimum val-
ues of diameter on the same cross-section of the wire rod.

a) The standard diameters of the wire rod shall conform to table 2.

Unit' mm
5.5,6,6.4,7 8 8, 9.5, 10,11, 12, 13, 14, 15, 18, 17, 19

b} The tolerances on diameter and out-of-round of the wire rod shall conform to table
3.

Unit: mm
Tolerance Out-of-round
+ .40 (.64 max.

7 Appearance The wire rod shall be free from any defects that are detrimental to

8 Test
8.1 Chemical analysis The chemical analysis shall be as follows!

a) General requirements for chemical analysis and sampling method of specimen for
analysis The chemical composition of the wire rod shall be determined by cast
analysis, and general requirements for chemical analysis and sampling method of
specimen for analysis shall be as specified in clause 8 of JIS G 0404.

b) Method for chemical analysis The method for chemical analysis shall conform to
one of the following standards’

8.2 Test on measurement of decarburized depth The test on measurement of decar-
burized depth shall be performed on request by the purchaser, and the measurement
method shall be as given in the following®

a) Sampling method of test piece One representative test piece shall be taken from

b) Test method The test method shall be in accordance with 4.1 of JIS G 0558. In

this case, the average of total decarburized depth for the cross-section of the wire
rod shall be measured at four positions where the circumference is equally divided
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in reference to the position of the maximum total decarburized depth, and the av-
erage decarburized depth shall be obtained.

request by the purchaser, and the test method shall be as given in the following:

a) Sampling method of test piece The sampling method of the test piece shall be
agreed between the purchaser and the manufacturer.

b) Test method The test method shall be in accordance with JIS G 0551. However,
selection of applicable methods of the carburized grain size test method and the
heat treated grain size test method specified in JIS G 0551 shall be agreed between
the purchaser and the manufacturer.

a) Sampling method of test piece The sampling method of the test piece shall be

agreed between the purchaser and the manufacturer.

b) Test method The test method shall be in accordance with JIS G 0555. However,
selection of applicable methods of the standard drawing method specified in the text of
JIS G 0555 and the point counting method shall be agreed between the purchaser and

the manufacturer.

9 Inspection The inspection shall be as given in the following:
a) General requirements for inspection shall conform to JIS G.0404.

b) The chemical composition shall conform to the requirements of clause 4.

¢) The decarburized depth shall conform to the requirements of 5.1,

d) The austenitic grain size shall conform to the requirements._of 5.2.

e) The non-metallic inclusions shall conform to the requirements of 5.2.

f) The dimensions shall conform to the requirements of clause 6.
g) The appearance shall conform to the requirements of clause 8. -

h) When “Special quality requirements” in annex 1 is designated to apply by agree

10 Marking The wire rods having passed the inspection shall be marked on each
coil with the following particulars by suitable means. However, Whe;ca approved by the
purchaser, a part of them may be omitted.

a) Symbol of grade
b) Heat number or inspection number
¢} Diameter of the wire rod

d) Manufacturer’'s name or its abbreviation
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11 Report The manufacturer shall submit the purchaser the test results on the
specified items when so requested by the purchaser.

JIS G 0404
JIS G 0551
JIS G 0555
JIS G 0558
JIS (1211
JIS G 1212
JI5 G 1213
JIS G 1214
JIS G 1215
JIS G 1253

JIS G 1256
JIS G 1257
JIS G 1258

ISO 4948-1

ISO 4948-2

IS0 6892

Attached Table 1 Normative references
Steel and steel products —General technical delivery requirements

Methods of austenite grain size determination for steel
Microscopic testing method for the non-metallic inclusions in steel
Methods of measuring decarburized depth for steel

Iron and steel—Methods for determination of carbon content

Iron and steel—Methods for determination of silicon content

Iron and steel %Metbads for determination of manganese content
Methods for determination of phosphorus in iron and steel

Iron and steel—Methods for determination of sulfur content

Iron and steei—Method for spark discharge atomic emission spectromet-
ric analysis

Iron and steel —Method for X-ray fluorescence spectrometric analvsis
Iron and steel—Methods for atomic absorption spectrometric analysis

Iron and steel—Methods for inductively coupled plasma atomic emission
spectrometry

Steels —Classification—Fart 1° Classification of steels into unalloyed and
alloy steels based on chemical composition

Steels— Classification — Part 27 Classification of unalloyed and alloy steels
according to main quality classes and main property or application char-
acteristics

Metallic materials— Tensile testing at ambient temperature

180 16120-1 Non-alloy steel wire rod for conversion to wire—Fart 1° General require-

ments
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Annex 1 (normative) Special quality requirements

This Special quality requirements (including the marking system used at the time of
application) shall be applied by agreement between the purchaser and the manufac-
turer, and it shall be performed by the manufacturer.

1 Decarburized depth When agreed between the purchaser and supplier, the pur-
chaser may designate the following content:

Average of total decarburized depth:! (.15 mm max.
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Annex 2 (normative) Quality requirements based

on International Standard

This annex specifies the grades specified in ISO 16120-2: 2001, Non-alloy steel wire
rod for conversion to wire—Part 2: Specific requirements for general purpose wire rod.

1 Scope Clause 2 of this annex may be applied in stead of clause 4 of the text ac-
cording to the agreement between the purchaser and the manufacturer. Furthermore,
when the grades in clause 2 of this annex are applied, whether the clauses from 3, 4
and 5 are applied or not shall be agreed between the purchaser and the manufacturer
in advance.

2 Chemical composition The chemical composition shall be as given in annex 2 table 1.

Annex 2 Table 1 Chemical composition (*)

Unit: %

Symbol of o 8i() Mn(®) P S Cr Ni Mo | cu® | AI(H
grade (2) max. | max. | max. | D;ax. | mDax.
C26D (.24t00,29 0.10t0.30 0.50t00.80 0.038 0.030 0.20 0.25 0.03 .30 0.0
C32D 0.30t00.35 0.10te{.30 0.50to (3,80 0.036 8.030 0.20 0.25 0.03 (.38 0.01
C38D 0.35t00.40 0.10t0(.30 0.50te(1.80 0.030 4.030 0.26 0.25 0.05 0.30 G.01
C42D 04010045 (,19t0G,30 (.50100.80 0.030 0.030 0.20 0.25 008 .30 .01
C48D 0.45t00.5¢ 2.10%00.30 0.50100.80 (.030 0.030 0.15 0.20 008 0.25 0.01
C50D 0.48400.53 0.10400.30 0.50t00,80 0.030 0.030 .15 0.20 .05 0.25 0.01
Cs52D 0.50:00.55 0.10t00.30 0.50t00.80 (.630 0.03G 0.15 .20 0.05 0.25 0.01
56D 0.53t00.58 0.10t00.30 0.501090,80 0.030 (.030 Q.15 9.20 0.05 0.25 0.01
C33D 0.55t00.60 .10t 0.30 0.56t00.80 0.030 0.830 0.15 0.20 0.95 025 0.01
60D (0.58t00.63 0.10t00.30 0.50100,80 0.039 0.030 0.15 020 0.05 (.25 0.01
Ce2b 0.60t00.65 | 0.10t00.30 0.50t60.80 0.030 0.030 0.15 .20 0,05 0.25 0.01
66D 0.63te0 68 0.1010(.30 0.50400.80 0.030 0.030 .15 0.20 .05 0.25 0.01
C68D 0.65t00.70 5.10t00.30 {.50t60.80 0.030 0.030 0.15 0.20 0.05 025 0.01
C70D 0.68t0(.73 0.10%00.30 0,500 0,80 8.630 0.030 G.15 6.20 0.05 0.25 .01
C72D 4.700 0.75 0.10t0 0,30 0.50t00,80 0.030 0.020 Q.15 0.20 0.05 0.25 0.01
C76D 0.73t100.78 .10100.30 {.56t00.80 6.030 0.030 0.15 0.20 6.08 .25 001
C18D 0.75t04,80 0.10t060,30 0.58t00.80 0030 0.030 .15 0.20 0.05 0.25 0.01
80D (.78t00,83 (.10t0{,30 0.50t00.80 0.03¢ 0.030 0.15 0.20 0.05 025 0.01
82D 0.80t00.85 6.10t00.30 0.50t0 0.20 0.030 0.030 .15 .20 .08 0.25 0.01
C86D 0.83t00,28 0.10t00.30 G.50800.80 0.030 0.030 0.15 .20 .05 0.25 .01
C88D 08510 0,90 0.10t0 0.30 0.50400.80 .030 $.03¢ G.15 .20 0.05 0.25 {1.01
Co2D 0.90t00.95 0.10£00.30 05010 0.80 0,030 0.030 0.15 0.20 0.05 (.25 0.01

Notes (1} Elements not included in this table may not be added intentionally to the
steel without the agreement of the purchaser, except those intended for
finishing the heat. The addition of microalloying elements may be agreed
upon between the manufacturer and purchaser at the time of ordering.

(2) Normal carbon steel complying with ISO 4948-1 and ISO 4948-2.
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(3 For steels C32D2 to C98D2, the carbon range may be enlarged by 0.01 %
by agreement between the purchaser and the manufacturer, respectively.

() For wire rod intended for galvanizing, the required lower limit of silicon
content should be specified at the time of ordering.

() For the manganese content, a different range from the one indicated in
annex 2 table 1 can be agreed upon at the time of ordering with a maxi-
mum not exceeding 1.20 % and a minimum not lower than 0.30 %.

(6) The Cu content may be 0.20 % by agreement between the purchaser and
the manufacturer. Furthermore, in the range from C48D to C92D, Cu +
Sn=0.25 % shall apply.

(") By agreement between the purchaser and the manufacturer the value for
aluminium can be fixed at 0.01 % to 0.06 %. The value for silicon can
then be fixed at=0.10 % on request.

3 Surface quality test The depth of defect shall be determined by the file test. One
coll per each 10 t of a test unit with a minimum of three test pieces shall be taken. The
sampling position of a test piece shall be not less than 300 mm from an end of the wire
rod. The testing procedure shall be as given in the following:

a) Measure the diameter of the test piece.

b) Filing shall be carried out until the surface defects are no longer visible without
the aid of magnifving instruments.

¢) Determine the depth of the defect by measuring the difference in diameter before
and after filing. The tolerance shall not exceed the values given in annex 2 table 2.

Annex 2 Table 2 Permissible depth of flaws

Unpit: mm
Diameter dw Mazximum permissible depth of flaws
5xdns12 0.20 '
12<dn< 18 0.25
18<dn<30 0.30

4 Core segregation test The test method for core segregation shall be based on an-
nex A of ISO 16120-1.

The evaluation of core segregation of grades of this annex 2 including C of at least
C60 D shall not exceed 20 % of number of test specimens with the evaluation point 4
unless otherwise agreed upon between the purchaser and the manufacturer. Further-
more, the evaluation point 5 shall not be permitted.

5 Tensile test If requested from the purchaser at the time of order, the manufac-
turer shall perform the test in accordance with I8Q 6892, and submit the tested values
of tensile strength.
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