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Foreword

This Japanese Industrial Standard has been revised by the Minister of Economy, Trade
and Industry through deliberations at the Japanese Industrial Standards Committee as
the result of proposal for revision of Japanese Industrial Standard submitted by The
Japan Iron and Steel Federation (JISF) with a draft being attached, based on the
provision of Article 12, paragraph (1) of the Industrial Standardization Act applied
mutatis mutandis pursuant to the provision of Article 16 of the said Act. This edition
replaces the previous edition (JIS G 3462:2016), which has been technically revised.

However, JIS G 3462:2016 may be applied in the JIS mark certification based on the
relevant provisions of Article 30, paragraph (1), etc. of the Industrial Standardization
Act until 19 November 2020.

This JIS document is protected by the Copyright Act.

Attention is drawn to the possibility that some parts of this Standard may conflict with
patent rights, published patent application or utility model rights. The relevant Minister
and the Japanese Industrial Standards Committee are not responsible for identifying
any of such patent rights, published patent application or utility model rights.

NOTE Based on Article 9 of the Supplementary Provisions to the Unfair Competi-
tion Prevention Act etc., any submission of proposal, or employment of
procedures such as deliberation by the Japanese Industrial Standards Com-
mittee under the previous Industrial Standardization Act shall be deemed to
have been conducted pursuant to the provision of Article 12, paragraph (1) of
the revised Industrial Standardization Act.

(ii)
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JAPANESE INDUSTRIAL STANDARD JIS G 3462 : 2019

Alloy steel tubes for boiler and heat
exchanger

Introduction

This Japanese Industrial Standard has been prepared based on ISO 9329-2:1997,
Edition 1, and ISO 9330-2:1997, Edition 1, with some modifications of the technical con-
tents.

In addition to the specification items in the main body, the supplementary quality
requirements to be applied upon agreement between the purchaser and the manufac-
turer, and the requirements for U-bent tubes that are applied when specified by the pur-
chaser, are given in Annex JA and Annex JB, respectively. The vertical lines on both
sides and dotted underlines indicate changes from the corresponding International Stan-
dards. A list of modifications with the explanations is given in Annex JC.

1 Scope

This Standard specifies requirements for the alloy steel tubes (hereafter referred to
as tubes) used for exchanging heat between the inside and outside of the tube, such as
water tubes, smoke tubes, superheater tubes and air preheater tubes, etc. of boilers, and
heat exchanger tubes, condenser tubes and catalyser tubes, etc. used in chemical and
petroleum industries. It is not applicable to the steel tubes for fired heater and steel
heat exchanger tubes for low temperature service.

This Standard is generally applicable to tubes of outside diameters 15.9 mm to
139.8 mm.

NOTE The International Standards corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.

ISO 9329-2:1997 Seamless steel tubes for pressure purposes—Technical
delivery conditions—Part 2: Unalloyed and alloyed steels with specified
elevated temperature properties

ISO 9330-2:1997 Welded steel tubes for pressure purposes—Technical deliv-
ery conditions—Part 2: Electric resistance and induction welded unalloyed
and alloyed steel tubes with specified elevated temperature properties (over-
all evaluation: MOD)

In addition, 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/
IEC Guide 21-1.

2 Normative references
The following standards contain provisions which, through reference in this text, con-

stitute provisions of this Standard. The most recent editions of the standards (including
amendments) indicated below shall be applied.
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JIS G 0320
JIS G 0321

JIS G 0404

JIS G 0415
JIS G 0416

JIS G 0567

JIS G 0582
JIS G 0583
JIS Z 2241
JIS Z 2245
JIS Z 8401

Standard test method for heat analysis of steel products

Product analysis and its tolerance for wrought steel

Steel and steel products—General technical delivery requirements
Steel and steel products—Inspection documents

Steel and steel products—Location and preparation of samples and test
pieces for mechanical testing

Method of elevated temperature tensile test for steels and heat-resisting
alloys

Automated ultrasonic examination of steel pipes and tubes

Automated eddy current examination of steel pipes and tubes

Metallic materials—Tensile testing—Method of test at room temperature
Rockwell hardness test—Test method

Rounding of numbers

Symbol of grade

Table 1 Symbols of grade and symbols for manufacturing method
Symbol of grade Symbol for manufacturing method
Tube manufacturing method Finishing method Marking
Molybdenum | STBAI12
steel tube STBA13
STBA20 | Seamless: S Hot-finished: H As given
STBA22 Electric resistance welded: E iold]—ﬁni?hed:.c i G in 13 b).
Chromium o s electric resistance welded:
molybdenum
steel tube STBA24
STBA25 Hot-finished: H
Seamless: S .
STBA26 Cold-finished: C

4 Manufacturing method
The manufacturing method shall be as follows.

a)

b)

c)

Tubes shall be manufactured by a combination of the tube manufacturing method

and the finishing method which are given in Table 1. Symbols indicating the manu-
facturing method shall be as given in Table 1.

Tubes shall be subjected to the heat treatment given in Table 2. Other heat treat-

ments may be applied upon agreement between the purchaser and the manufac-

turer.

Tubes shall be finished with plain ends unless otherwise specified.
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d) When tubes are manufactured by electric resistance welding, the weld beads on
external and internal surfaces shall be removed to smooth the surfaces along the
contour of the tube. The weld beads on internal surface may be left unremoved if

Table 2 Heat treatment

Symbol of grade Heat treatment ®
STBA12 Low temperature annealing, isothermal annealing, full annealing,
STBA13 normalizing or normalizing followed by tempering
STBA20 Low temperature annealing, isothermal annealing, full annealing
STBA22 or normalizing followed by tempering
STBA23
STBA24 Isothermal annealing, full annealing or normalizing followed by
STBA25 tempering '
STBA26

Notes ® Low temperature annealing shall not be applied to the electric resistance

welded steel tube.
Y The tempering temperature for STBA23, STBA24, STBA25 and STBA26 shall

be 650 °C or higher.

5 Chemical composition

Tubes shall be tested in accordance with 11.1 and the obtained heat analysis values
shall satisfy the requirements given in Table 3. Where necessary, other alloy elements

than given in Table 3 may be added. When the product analysis is requested by the pur-

chaser, the tube shall be tested in accordance with 11.1, and the obtained product analy-
sis values shall satisfy the requirements given in Table 3.

Table 3 Chemical composition

Unit: %
i”g"r‘;’gi C Si Mn P S Cr Mo
STBA12 | 0.10 to 0.20 | 0.10 to 0.50 | 0.30 to 0.80 | 0.035 max. | 0.035 max. & 0.45 to 0.65
STBA13 | 0.15 to 0.25 | 0.10 to 0.50 | 0.30 to 0.80 | 0.035 max. | 0.035 max. — 0.45 to 0.65
STBA20 | 0.10 to 0.20 | 0.10 to 0.50 | 0.30 to 0.60 | 0.035 max. | 0.035 max. | 0.50 to 0.80 | 0.40 to 0.65
STBA22 | 0.15 max. 0.50 max. | 0.30 to 0.60 | 0.035 max. | 0.035 max. | 0.80 to 1.25 | 0.45 to 0.65
STBA23 | 0.15max. | 0.50to 1.00 | 0.30 to 0.60 | 0.030 max. | 0.030 max. | 1.00 to 1.50 | 0.45 to 0.65
STBA24 | 0.15 max. 0.50 max. | 0.30to 0.60 | 0.030 max. | 0.030 max. | 1.90 to 2.60 | 0.87 to 1.13
STBA25 | 0.15 max. 0.50 max. | 0.30 to 0.60 | 0.030 max. | 0.030 max. | 4.00 to 6.00 | 0.45 to 0.65
STBA26 | 0.15 max. | 0.25to0 1.00 | 0.30 to 0.60 | 0.030 max. | 0.030 max. | 8.00 to 10.00 | 0.90 to 1.10

Alloy elements not specified in this table and the element for which dashes (“—”) are entered in this
table may be added as necessary.
Note @ Addition of Cr is permitted to a level where chemical composition of the grade concerned remains
distinguishable, after the addition of Cr, from those of all other grades.
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6 Mechanical properties

6.1 Tensile strength, yield point or proof stress, and elongation

Tubes shall be tested in accordance with 11.2.3, and the tensile strength, yield point
or proof stress, and elongation shall be as given in Table 4. When the tensile test is
carried out on Test piece No. 12 for the tube under 8 mm in wall thickness, the elonga-

tion shall be in accordance with Table 5.

Table 4 Tensile strength, yield point or proof stress, and elongation

Symbol of Tensile Yield point or Elongation
grade strength ® | proof stress %
Outside diameter
10 mm or
Under over to and 20 mm or All outside diameters
10 mm over
excl. 20 mm
Tensile test piece
Test piece
Test piece | Test piece No. 11 Test piece | Test piece
No. 11 No. 11 Test piece No, 4 No. 14A
No. 12
Tensile test direction
Parallel to | Parallel to | Parallel to | Parallel to | Parallel to
N/mm* N/mm?® tube axis tube axis tube axis | tube axis | tube axis
STBA12 380 min.
STBA13
STBA20
STBA22
STBA23 410 min. 205 min. 22 min. 25 min. 30 min. 24 min. 21 min.
STBA24
STBA25
STBA26
NOTE 1 N/mm?=1 MPa
Note ¥ Exclusively for the heat exchanger tubes, the purchaser may, where necessary, specify the maxi-
mum value of tensile strength. In this case, the maximum tensile strength value shall be the
value obtained by adding 150 N/mm? to the value in this table.

Table 5 Elongation for Test piece No. 12 of tube under 8 mm in wall
thickness (direction parallel to tube axis)

Unit: %
Over 1l mm | Over 2 mm | Over 3 mm | Over 4 mm | Over 5 mm | Over 6 mm | Over 7 mm
Wall
thickness | P toand | uptoand | uptoand | uptoand | uptoand | up toand to and
incl. 2mm | incl. 3 mm | incl. 4 mm | incl. 5 mm | incl. 6 mm | inel. 7 mm | excl. 8 mm
Elongation 21 min. 22 min. 24 min. 26 min. 27 min. 28 min. 30 min.

NOTE The elongation values in this table are calculated by subtracting 1.5 % from the elongation value
given in Table 4 for each 1 mm decrease of tube wall thickness from 8 mm, and by rounding the
result to an integer according to Rule A of JIS Z 8401.
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6.2 Flattening resistance

Tubes shall be tested in accordance with 11.2.4. When flattened until the distance H
between two platens reaches the value obtained by Formula (1), the test piece shall be
free from cracks.

(I+e)1

T
1]

........................................................................... (1)

t
e+—
D

where, H: distance between platens (mm)
t: wall thickness of tube (mm)
D : outside diameter of tube (mm)
¢ : constant 0.08

NOTE For the detailed procedure for flattening test, see 11.2.4.

6.3 Flaring property

Tubes shall be tested in accordance with 11.2.5. When flared into a trumpet shape
until the outside diameter is enlarged 1.14 times the original size, the test piece shall

ment shall apply when the flaring test is requested by the purchaser.
NOTE For the detailed procedure for flaring test, see 11.2.5.

6.4 Reverse flattening resistance

Electric resistance welded steel tubes shall be tested in accordance with 11.2.6 and

NOTE For the detailed procedure for reverse flattening test, see 11.2.6.

7 Hydraulic test characteristics or non-destructive test characteristics

Tubes shall be tested in accordance with 11.3, and their hydraulic test characteris-
tics or non-destructive test characteristics shall conform to either of the following. The
decision on which characteristics to test shall be left to the discretion of the purchaser.
If not specified, it shall be left to the discretion of the manufacturer.

a) Hydraulic test characteristics Hydraulic test characteristics shall be as follows.

1) When a hydraulic test pressure is not specified by the purchaser, the tube shall
be subjected to the minimum hydraulic test pressure P calculated by Formula (2)

1. wall thickness of tube (mm)
D : outside diameter of tube (mm)

s: 60 % of the specified minimum value of yield point
or proof stress given in Table 4 (N/mm?2)
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2) When a hydraulic test pressure is specified by the purchaser, the tube shall be

subjected to the pressure, which is regarded as the minimum hydraulic test pres-
sure, and shall w1thstand the pressure without leakage. If the pressure specified

1ncrements 1f lower than 10 MPa and in 1 MPa mcrements 1f 10 MPa or hlgher

b) Non-destructive test characteristics Tubes shall be tested by either the ultra-
sonic examination or the eddy current examination, and their non-destructive test

tween the purchaser and the manufacturer in Wthh case the _]udgement cr1ter1a
shal] be at least equal to those apphed in the ultrasomc exammatlon or the eddy
current exammatmn

NOTE Other non-destructive tests in accordance with JISs include the test

1) For the ultrasonic examination characteristics, the signals from the reference

sample containing category UD reference standard specified in JIS G 0582 shall
be regarded as alarm level, and there shall be no mgna]s equwalent to or greater

than cold finishing, the minimum depth of square notch shall be 0.3 mm.
2) For the eddy current examination characteristics, the signals from the reference

8 Dimensions, unit masses and dimensional tolerances

8.1 Dimensions and unit masses

The outside diameters, wall thicknesses and unit masses of tubes shall be as given
in Table 6. Dimensions not specified in Table 6 may be used upon agreement between
the purchaser and the manufacturer. In this case, the unit mass shall be calculated by
Formula (3), assuming 1 cm® steel to be 7.85 g, and the result shall be rounded off to 3
51gn1ﬁcant flgures accordmg to Rule A of JIS Z 8401. The result value exceedlng

1000 kg/m shall be rounded to a four d1g1t 1nteger

w= 0 024661(0—!) ............................................................... (3)
_v_&_r_herez_ W: unit mass of tube (kg/m)

t: wall thlckness of tube (mm)

NOTE The unit mass values given in Table 6 are the results of the calculation
given above.
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Table 6 Dimensions and unit masses of alloy steel tubes for boiler and
heat exchanger

Unit: kg/m

Out- Wall thickness
side (mm)
diam-
eter‘ 1.2 1.6 2.0 2.3 2.6 29 (32|35 40 | 45 50 | 55 6.0 6.5 7.0 | 8.0 9.5 |11.0(12.5
(mm)
15.910.435|0.564 | 0,686 [0.771(0.853)|0.930
19.0 0.687|0.838(0.947(1.05 [1.15
21.7 0.972]1.10 |1.22 [1.34 [1.46
25.4 1.15 |1.31 |1.46 |1.61 [1.75)|1.89
27.2 1.24 [1.41 |1.58 [1.74 |1.89(2.05| 2.29
31.8 1.67 [1.87 |2.07 [2.26(2.44| 2.74( 3.03
34.0 2,01 |2.22 (243)|2.63| 296 3.27| 3.58
38.1 228 252 (2.75)|2.99( 3.36| 3.73| 4.08| 4.42
42.7 257 |2.85 [3.12|3.38( 3.82| 4.24| 4.65| 5.05| 543
45.0 2.72 |3.01 [3.30(3.58| 4.04| 4.49| 4.93| 5.36| 5.77| 6.17
48.6 2.95 |3.27 [3.58(3.89| 4.40| 4.89| 5.38| 5.85| 6.30( 6.75| 7.18
50.8 3.09 |3.43 [3.76|4.08( 4.62| 5.14| 5.65| 6.14| 6.63| 7.10| 7.56| 8.44| 9.68(10.8|11.8
54.0 3.30 |3.65 (4.01|4.36( 4.93| 5.49| 6.04| 6.58| 7.10| 7.61| 8.11| 9.07(10.4 [11.7]|12.8
57.1 3.88 |4.25(4.63| 5.24| 5.84| 6.42| 7.00| 7.56| 8.11| 8.65| 9.69|11.2 [12.5]|13.7
60.3 410 |4.51[4.90| 555| 6.19| 6.82| 7.43| 8.03| 8.62| 9.20(10.3 |11.9 [13.4]|14.7
63.5 4.33 |4.76(5.18| 5.87| 6.55| 7.21| 7.87| 851| 9.14| 9.75/10.9 |12.7 [14.2|15.7
65.0 444 |4.88(5.31| 6.02| 6.71| 7.40| 8.07| 8.73| 9.38/10.0 [11.2 |13.0 [14.6]|16.2
70.0 4.80 [5.27|5.74| 651 7.27| 8.01| 8.75| 9.47(10.2 |10.9 |12.2 142 (16.0|17.7
76.2 5.76(6.27| 7.12| 7.96| 8.78| 959|104 [11.2 |11.9 |13.5 |156.6 [17.7|19.6
82.6 6.27(6.83| 7.75| 867| 9.57[10.5 |11.3 [12.2 |13.1 |14.7 |17.1 [19.4|21.6
88.9 6.76 (7.37| 837| 9.37(10.3 [11.3 |123 [13.2 |14.1 |16.0 |18.6 [21.1|23.6
101.6 847| 9.63(10.8 (119 [13.0 |14.1 |15.2 [16.3 |18.5 |21.6 [24.6|27.5
114.3 109 |12.2 (13.5 |14.8 [16.0 (17.3 |18.5 [21.0 |24.6 |28.0(31.4
127.0 12.1 [13.6 [15.0 [16.5 |17.9 [19.3 |20.7 [23.5 |27.5 [|31.5|356.3
139.8 18.2 |19.8 (214 |229 [26.0 |30.5 [34.9]39.2
NOTE The standard unit mass used in transaction is to be the value given in this table increased by

15 % for the hot-finished seamless steel tube, by 10 % for the cold-finished seamless steel tube,

and by 9 % for the electric resistance welded steel tube.

8.2 Dimensional tolerances
The dimensional tolerances of tubes shall be as follows.

a) The tolerances on outside diameter of tubes shall be as given in Table 7.

b) The tolerances on wall thickness and eccentricity of tubes shall be as given in
Table 8.

c¢) The tolerances on length of tubes shall be as given in Table 9.
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Table 7 Tolerances on outside diameter
Unit: mm
Hot-finished
Hot-finished | Cold-finished | €leCtric Tesistance | o g 6 iohed
. . welded steel tube . N
QOutside diameter range seamless steel | seamless steel X electric resistance
and as electric
tube tube . welded steel tube
resistance welded
steel tube '
Under 25 +0.10 +0.15 +0.10
25 or over to and excl. 40 +0.15 +0.20 +0.15
40 or over to and excl. 50 +04 +0.20 +0.25 +0.20
50 or over to and excl. 60 0.8 +0.25 +0.30 +0.25
60 or over to and excl. 80 ' +0.30 +0.40 +0.30
+0.4
80 or over to and excl. 100 +0.40 3 63 +0.40
+0.40 +0.40 +0.40
100 t d 1. 120
OF Over o and exc +0.4 - 0.60 - 0.80 ~0.60
-1.2 +0.40 +0.40 +0.40
120 t d 1. 160
or over o and exc ~0.80 ~1.00 - 0.80
+0.4 +0.40 +0.40 +0.40
160 1. 20
60 or over to and exc 0 _18 ~120 ~120 _1.90
200 or over +0.4 +0.40 +0.40 +0.40
-24 - 1.60 -1.60 - 1.60
Notes ¥ The tolerances on outside diameter in this table do not apply to local repaired parts.
b For the electric resistance welded steel tubes which are finished by methods other than cold
finishing, the tolerances on the outside diameter of cold-finished electric resistance welded steel
tubes may apply when requested by the purchaser.
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Table 8 Tolerances on wall thickness and eccentricity

Hot-finished Cold-finished Electric resistance
Wall seamless steel tube seamless steel tube welded steel tube
Tolerance thickness QOutside diameter
mm mm
Under 100 | 100 or over | Under 40 | 40 or over | Under 40 | 40 or over
) a) +0.4 mm +0.3 mm
Under 2 0 0 0 0
2 or over to +40 % a)
and excl. 2.4 0 0
Tolerance on | 2.4 or over to +35 % +356 % +22 % +18 %
wall thickness | and excl. 3.8 0 0 +20 % 0 +18 % 0
3.8 or over to +33 % +33 % 0 0
and excl. 4.6 0 0
+28 % +28 %
4.6
or over 0 0
Tolerance on 22.8 % max. of
. .. | 5.6orover . — =
eccentricity wall thickness
Notes ¥ The plus tolerance is not specified.

b Eccentricity is expressed by the ratio, in percentage, of the difference between the maximum
value and the minimum value of the wall thickness measured on the same cross-section of the
tube to the wall thickness value specified in the order. This requirement does not apply to
tubes under 5.6 mm in wall thickness.

Table 9 Tolerances on length

Range Tolerance on length
Length 7 m or under +g mm
Outside diameter
50 mm or under Add 3 mm to the plus tolerance above for each increase of
Length over 7 m 3 m or its fraction in length. The maximum value of the
plus tolerance shall be +15 mm.
Length 7 m or under + lg mm
Outside diameter
oveRsomET Add 3 mm to the plus tolerance above for each increase of
Length over 7 m 3 m or its fraction in length. The maximum value of the

plus tolerance shall be +15 mm.

The tolerances on length may be +30 mm and 0 mm upon agreement between the purchaser and the
manufacturer.

9 Appearance
Appearance shall be as follows.

a) Tubes shall be straight for practical purposes with both ends at right angles to the
tube axis.

b) The internal and external surfaces of the tube shall be finished smoothly and free
from defects detrimental to use. For the electric resistance welded steel tubes, the
convex on inside surface of the weld shall be 0.25 mm or under. In this case, the

PROTECTED BY COPYRIGHT
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purchaser may specify the inside convex to be 0.15 mm or under for tubes of out-

side diameter 50.8 mm or under and of wall thickness 3.5 mm or under.

¢) The surfaces of tubes may be repaired by grinding, machining or other methods,
provided that the wall thickness after repair is within the specified tolerance on wall
thickness.

d) The surface of the repaired part shall be smooth along the contour of the tube.

10 Supplementary quality requirements and U-bent tubes

11 Tests
11.1 Chemical analysis

11.1.1 General requirements and sampling method

General requirements for analysis and the sampling method for heat analysis shall
be in accordance with Clause 8 of JIS G 0404. When the product analysis is requested

by the purchaser, the sampling method for product analysis shall be in accordance with
Clause 4 of JIS G 0321.

11.1.2 Analysis method

The heat analysis method shall be in accordance with JIS G 0320. The product
analysis method shall be in accordance with JIS G 0321.

11.2 Mechanical tests

11.2.1 General

General requirements for mechanical tests shall be in accordance with Clauses 7 and
9 of JIS G 0404. However, the sampling method for mechanical tests shall be in accor-
dance with Class A in 7.6 of JIS G 0404.

11.2.2 Sampling method and number of test pieces

One sample shall be taken from each group of 50 tubes or its fraction that are of the
same dimensions and of the same heat treatment batch. From each sample thus ob-
tained, one tensile test piece, one flattening test piece and one flaring test piece shall
be taken. The term “same dimensions” refers to the same outside diameter and the same
wall thickness. The “same heat treatment batch” of continuous furnace refers to a group
of tubes from continuous furnace operation under consistent heat treating conditions.
Tubes which are heat treated after any stop of furnace operation do not belong to the
same heat treatment batch. In the case of sampling from a group of tubes from the same
cast, the term “same heat treatment batch” may be replaced with “same heat treatment
conditions”.

In addition, for electric resistance welded steel tubes, one sample shall be taken from
each group of 100 tubes or its fraction that are of the same dimensions and of the same
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heat treatment batch. From each sample thus obtained, one reverse flattening test piece
shall be taken.

11.2.3 Tensile test
The tensile test piece and the test method shall be as follows.

a) Test piece The test piece shall be either Test piece No. 11, No. 12 (12A, 12B, or
12C), No. 14A, or No. 4 specified in JIS Z 2241 and shall be taken from the sample
in the direction parallel to tube axis. Test piece No. 12 shall be used for the testing
of tubes of outside diameter 20 mm or over. The sampling location of bar-form Test
piece No. 14A or No. 4 in thickness direction of section shall be in accordance with
A.7 of JIS G 0416. Test piece No. 4 shall be of diameter 14 mm (gauge length
50 mm).

Test piece No. 12 for the tensile test of electric resistance welded steel tubes shall
be taken from a portion not containing the weld.

b) Test method The test method shall be in accordance with JISZ2241

11.2.4 Flattening test
The flattening test piece and the test method shall be as follows.

The flattening test for seamless steel tubes may be omitted unless otherwise speci-

a) Test piece The test piece shall be of at least 50 mm in length. For tubes of wall
thickness 15 % or over of the outside diameter, C-shaped test piece prepared by re-
moving a part of the circumference of a ring-shaped test piece may be used.

b) Test method Place the test piece between two platens at ordinary temperature
(5 °C to 35 °C), compress to flatten until the distance H between the two platens
reaches the value obtained by Formula (1) given in 6.2, and then examine the test
piece for cracks. For testing the electric resistance welded steel tube, place the test
piece, as shown in Figure 1, such that the line connecting the weld and the centre
of the tube is perpendicular to the direction of compression. The C-shaped test piece

shall be placed as shown in Figure 2.

Direction of compression Direction of compression

| |
Ui 7

1 SR S A =

Figure 1 Flattening test Figure 2 Flattening test
(ring-shaped test piece) (C-shaped test piece)
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11.2.5 Flaring test
The flaring test piece and the test method shall be as follows.
The flaring test for seamless steel tubes may be omitted unless otherwise specified
by the purchaser®.
Note * This means that the flaring test may be omitted at the discretion of the

a) Test piece The test piece shall be of the proper length for the flaring test.

b) Test method Flare one end of the test piece at ordinary temperature (5 °C to

diameter is enlarged to the size specified in 6.3, and examine for cracks.

11.2.6 Reverse flattening test
The reverse flattening test piece and the test method shall be as follows.

When flaring test is performed, the reverse flattening test may be omitted unless
otherwise specified by the purchaser?.

Note ¥ This means that the reverse flattening test may be omitted at the discre-
tion of the manufacturer, provided that the tubes satisfy the specified re-
verse flattening resistance.

a) Test piece Cut off a sample having a length of 100 mm from one end of the tube.
Cut this sample into half at a position circumferentially displaced by 90° from the
weld line to both sides, and take one of the split halves which contains the weld as
a test piece.

b) Test method Flatten the test piece out into a plate shape at ordinary tempera-
ture (5 °C to 35 °C) with the weld line at the top and examine if any cracks are
present in the weld of the test piece.

11.3 Hydraulic test or non-destructive test

Either the hydraulic test or the non-destructive test described below shall be carried
out.

a) Frequency of test Either the hydraulic test or the non-destructive test shall be
carried out on each tube.

b) Test method The method of hydraulic test or non-destructive test shall be as fol-
lows.

1) Hydraulic test Apply to the tube the minimum or higher hydraulic test pres-
sure specified in Clause 7 a), hold for at least 5 s, and then examine if the tube
withstands the pressure without leakage.

2) Non-destructive test The non-destructive test methods shall be as follows.
When other non-destructive tests specified in relevant JISs are carried out upon
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2.1) The ultrasonic examination shall be in accordance with the method specified in

JIS G 0582. The test may be carried out by a category of reference standard
stricter than Category UD. The alarm level may be set lower than signals from

2.2) The eddy current examination shall be in accordance with the method specified

12 Inspection and reinspection

12.1 Inspection
The inspection shall be as follows.

a) General requirements for inspection shall be in accordance with JIS G 0404.

b) The chemical composition shall conform to the requirements specified in Clause 5.
¢) The mechanical properties shall conform to the requirements specified in Clause 6.

d) The hydraulic test characteristics or non-destructive test characteristics shall con-
form to the requirements specified in Clause 7.

e) The dimensions shall conform to the requirements specified in Clause 8.
f) The appearance shall conform to the requirements specified in Clause 9.

g)  When the supplementary quallty requirements are apphed upon agreement between

requ1rements spemﬁed in Clause 10.

12.2 Reinspection

The tubes having failed in the mechanical tests may be subjected to a retest accord-
ing to 9.8 of JIS G 0404 for further acceptance judgement.

13 Marking

Each tube having passed the inspection shall be marked with the following items.
When the marking on each tube is difficult due to its small outside diameter or when so
requested by the purchaser, the marking may be given on each bundle of tubes by a suit-
able means. The order of items to be marked is not specified. A part of the following
items may be omitted upon agreement between the purchaser and the manufacturer as

a) Symbol of grade
b)  Symbol for manufacturing method

Symbols indicating the manufacturing method shall be as follows. The dash (“=")

Hot-finished seamless steel tube —S—H
Cold-finished seamless steel tube —S—C

PROTECTED BY COPYRIGHT

https:.//www.botopsteelpipe.com



14
G 3462 : 2019

¢) Dimensions: outside diameter and wall thickness

d) Manufacturer’s name or identifying brand

e) Symbol Z indicating the supplementary quality requirements (if specified)

14 Report

Unless otherwise specified, the manufacturer shall submit the inspection documents
to the purchaser. The report shall be in accordance with Clause 13 of JIS G 0404.

Unless otherwise specified at the time of ordering, the type of inspection document to
be submitted shall be in accordance with 5.1 of JIS G 0415.

When alloy elements not specified in Table 3 and the alloy element for which dashes
(“~") are entered in Table 3 are intentionally added, the content rate of the added alloy
element(s) shall be reported in the inspection document.
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Annex JA (normative)

Supplementary quality requirements

JA.1 Hardness (Z1)"
The hardness shall be as follows.

a) The hardness of tube shall be as given in Table JA.1.

Table JA.1 Hardness

Rockwell hardness
Symbol of grade (mean value of three positions)

HRBW
STBA12 80 max.
STBA13 81 max.
STBA20 85 max.
STBA22 85 max.
STBA23 85 max.
STBA24 85 max.
STBA25 85 max.
STBA26 89 max.

b) The sampling method and the number of test pieces for tensile test in 11.2.2 shall
apply.

¢) A test piece with an appropriate length shall be cut off from the tube to be supplied
for the test.

d) The test method shall be in accordance with JIS Z 2245. The hardness of the test
piece shall be measured on its cross-section or internal surface at three positions
per test piece.

This test shall not be performed on the tubes of wall thickness 2 mm or under.
For electric resistance welded steel tubes, the test shall be performed in the por-
tion other than the weld or the heat affected zones.

Note " In transaction of tubes, the requirements for hardness may be marked
as Z1.

JA.2 Yield point or proof stress in tensile test at elevated temperatures (Z2)?

The yield point or proof stress in the tensile test at elevated temperatures shall be
as follows.

a) The required value of yield point or proof stress and the test temperature in the
tensile test of tubes at elevated temperatures shall be as agreed between the pur-
chaser and the manufacturer.

b) One sample shall be taken from each group of tubes from the same cast. From each
sample thus obtained, one test piece shall be taken for each test temperature.
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¢) The test piece and the test method shall be in accordance with JIS G 0567.

When it is difficult to take a test piece in the shape specified in JIS G 0567 from
the tube, the shape of the test piece shall be as agreed between the purchaser and
the manufacturer.

Note  In transaction of tubes, the requirements for the yield point or proof

stress for the tensile test at elevated temperatures may be marked as Z2.

JA.3 Ultrasonic examination and inspection (Z3)”

The ultrasonic examination and inspection shall be as follows.

a) The standard detection sensitivity for the ultrasonic examination shall be Category
UA or UC specified in JIS G 0582, and there shall be no signals equivalent to or
greater than the signals from the reference sample containing the reference stan-
dard of the said category. The category of detection sensitivity to be applied shall

be as specified by the purchaser. If not specified, it shall be left to the discretion of
the manufacturer.

b) The ultrasonic examination shall be carried out in accordance with JIS G 0582.

¢) The ultrasonic examination shall be performed on each tube, and the results shall
conform to the requirements specified in a).

Note # In transaction of tubes, the requirements for ultrasonic examination and
inspection may be marked as Z3.

JA.4 Eddy current examination and inspection (Z4)*

The eddy current examination and inspection shall be as follows.

a) The standard detection sensitivity for the eddy current examination shall be Cat-
egory EU, EV, EW or EX specified in JIS G 0583, and there shall be no signals
equivalent to or greater than the signals from the reference sample containing the
reference standard of the said category. The category of detection sensitivity to be
applied shall be as specified by the purchaser. If not specified, it shall be left to
the discretion of the manufacturer.

b) The eddy current examination shall be carried out in accordance with JIS G 0583.

¢) The eddy current examination shall be performed on each tube, and the results shall
conform to the requirements specified in a).

Note ¥ In transaction of tubes, the requirements for eddy current examination
and inspection may be marked as Z4.
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Annex JB (normative)
U-bent tubes

JB.1 Manufacturing method
The manufacturing method shall be as follows (see Figure JB.1).

a) U-bent tubes shall be produced by cold-bending process, and the bending radius
shall be at least 1.5 times the outside diameter of the tube.

b) The bent portion of the tube shall not be heat treated, in general. When requested
by the purchaser, the application of heat treatment may be agreed upon between
the purchaser and the manufacturer.

JB.2 Appearance
The bent portion of the tube shall be free from defects detrimental to use.

JB.3 Dimensional tolerances for U-bent tubes

Change in outside diameter, the reduction rate of wall thickness at the bent portion,
and the tolerance on pitch (p) or P (p+D,) shall be as given in Table JB.1. The toler-
ances on length after bending shall be as given in Table JB.2.

JB.4 Measurement of dimensions of U-bent tubes

From a group of tubes of the same dimensions that have been bent at the same time,
one sample with the smallest bending radius shall be taken. The outside diameter of
the tube shall be measured in the two circumferential directions (minor axis side and
major axis side) at the bent portion forming 90° (dimension Ds in Figure JB.1) to deter-
mine the change in outside diameter. At the same position, the wall thickness shall be
measured at 4 points on the circumference, and the reduction rate of wall thickness shall
be obtained from the minimum value of the four measurements.

JB.5 Hydraulic test characteristics

The manufacturer may perform the hydraulic test specified in 11.3 b) 1) by using a
U-bent tube instead of a straight tube. In this case, the hydraulic test characteristics
of U-bent tube shall conform to the requirements specified in Clause 7 a).
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Unit: mm
[
- r=—
D,
a n
Q
A-A
ty
]
200 o
Q
l
L Ds
R : bending radius p: pitch
D, : nominal outside diameter P: p+D,
Ds: outside diameter on minor axis side L: length of product
at bent portion L,: nominal length of product
Dy : outside diameter on major axis side lLh+R+D,/2
at bent portion I: length of product at
tn: nominal wall thickness straight portion
t; : minimum wall thickness at bent l,: mnominal length of product
portion at straight portion
Figure JB.1 U-bent tube
Table JB.1 Dimensional tolerances for U-bent tubes
Change in outside diameter at bent portion Reduction rate of Tolerance on
mm wall thickness at pitch (p) or P
bent portion
Minor axis side Major axis side Bl 100
Dy=Ds Dy - D, In
% mm
(Dy/4R) x D, (DW/8R) x D, 21?5" x 100 max. +15
max. max. -5R

Note @ If the calculated value of the change in outside diameter is under 0.5 mm, this
specification value shall be 0.5 mm or under.
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Table JB.2 Tolerances on length of U-bent tubes

Tube nominal length at Tolerance on length (! or L)
straight portion (/,) mm
+7
7 m max. 0
Over Tm +10
0
Length in the right column of this table may be either / or L.

PROTECTED BY COPYRIGHT

https:.//www.botopsteelpipe.com



20

2019

G 3462

‘suorjendas £10)
-gpuell Ul pajlo st §IF
ST} 3BY] 108 8] 0] anp

‘saqn} [99)8
wWnuapqA[ouW 10j S)USTL
|®.~..:.-U0.H .mu.mu.ﬂ .—U.—HN .ﬂwOn_.ﬂﬂu H—O__#_mu.mu.ﬁq

[993s pako[[eun 1oj syuow | UONEBINY

[991s pako[[e

Jo sapeasd g pue

[@93s pado[[eun jo
sopesd § 13-0866 OSI
9918 pado[[e

Jo sapeas | pue
9918 pado[[eun jo

12938
wnuapqAou wnru
-0IYD puk [99}S WNU apead

0S[E pue ‘Wd)sAs [eUuols -oamnbax 93919p ‘SIP Ul uore[a( |s2peid ¥ 13-6366 OSI 'y -9pqA[ow jo sapels g jJo loquiig g
-UDWIP UT 2OUIIJJIP saouaIRJOL
oY} pue (spoylaw Furiny oATRULION
-ogjnuew 0] SUTpIodde :
POZI)eUIa)sAs ade spaep saanjeradura)
-uejs OS] ‘suoneosrjdde pajeaa[a 0} pajdalgns
0} Surpa02oe pazijewal os[e SI [eLIa)eu a1}
-sAs ale spaiepuels §If) aroym sosodand aans
swejsAs piepuels ul "SQIF 19Y30 ur payyroads -saad 10J pepuajul G-0E€6
92USIIIJIP S} 0} anp I[N ale saqnj [993s pafo[[eup) ale Jey] [99)8 paso[[e 081 I95uRyIXa Jeay
-1JJIp sem suorjedyads 'saqnj (9038 pakoqe | UOHIPPV pue pako[jeun Z-6ZE6 pue Ia[l0q 10J pasn
OSI YHs UOT}BZIUOULIBE T 03 2dods 9y} SPWI] SIf |  UONI[A( Jo spew soqny, I O8I saqny 9938 Lo[[y adoog T
asne[a
uorpelAsp | Aq uoned asne[d asne[d
[BatUYDd] JO [1BID(] -JISSB[) U0y | Jo ON 1equinu uauoy) | jo a1} puB ON
saINsea AInjny asne[d £q piepue}g [BUOIjRUIDIU] ) piepuelg
PUR UOIIBIADP [BITUYII) pu®B SIf UAIM]I(q UOIIRIASP [BIIUYII) piepue}g [BUOI) | [BUORRU
Y3} 10 UOLIBILJIISTIL (A) JO s[iejap pue uonedyIsse[) (A]) | -rutejuy ur syuewaanbay (111) | -193u] (I1) SIr ut syuswaambay (1)

saradoud aungniadiuay paypaaja

patjroads ypm sagny jaags pako])n pun pakojjpun paplam ueINPUL
PUD 2OUDISISAL DNLPIDYF] g IDJ—SUOIPUOD K4dA1)P JDINUYII],
—sasodund aunssasd 4of saqny jaa3s paploM  L661:8-0886 OSI
sanguadoad aunjpaadwa) pajpaaja patfroads yjm

872998 pako]yn pun pakojnuy] 17 JDJ—SUORIPUD Kudaljap [DIIUYIA],
—sasodund aunssaud 10 saqny jaajs ssajwunas 166136386 OSI

J2FUDYIXD JNaY PuD 12]10q 40f saQN] 12238 LOJIY B10Z:TIFE O SIF

spaepue)§ [euonjeuadju] Surpuodsariod pue SIf UIaIM}I( d[qe) uostaedwo))

(dAT)RUWLIOJUI) D XoUuUy

PROTECTED BY COPYRIGHT

//www.botopsteelp

ipe.com

https



21

G 3462 : 2019

“Aa1iqeys 1oy
-IBW 3y} INISIp 0} J0U
J9PI0 UT UOI}IPD JUSLIND

‘spagpuegs

0SI ur pagmads jey) ueyy
19MO[ anjeA aanssald 1599

arneapiy ayy Ljeds pue

1597 aporpred anrjpuSew ay)

1§97 9AIJONLIISOP-UOU

SO1)SLIDYIBIRYD
189} SATJONIISAP

1381
-19J0RIBYD 159}
AATJITLIISIP-UOU

SIUJ} ULl pauIBjuIBWl S8 I0J 980U} 939[ap ‘UOIJBUIWE uonjeI Y 10 1893 ssaujydn -uoUu 10 SITSLIDJOR I0 SO1)ST
SIf JO uo1ipa snotaaxd -Xa JuaLINd Appa ayj I10j uonippy -YBa[ OINEIPAY -IBY2 1599 2I[NBIPAY | -I9j0BJIBYD 1599
oy ur suonjeoywadg § | Siuswadnbal ppe ‘gIE Ul | uonepa(] | 1ayite jo uojesyddy 6 Jayyte jo uonedrjddy onetpAy L
“JOUTISIP SUTBWAL 19
suonpeorjdde erads 0] -doxd Suriey jo suorsuaWIp saan}
paEpue)s € se ‘SpIepue)s ajqearjdde pue sentadoad -eradwa) pajeaa[d
OSI woij juspuadapur [eaTURYDIW JO mEmm; pPoy 1B §189) I[ISUIY
‘I STy JO ANSSE00N € -ads a1} 193[e pue ‘doue) pue (s3s9} jordurt soue)stsar Suruajjeyy
-S1891 GUTUa))R]J 9SI9ADL uo1RINY pue ‘Gurpuedxe Sutl 5016 9sI9Aal pue £319
‘sjonpoad Sur 10J syuawaambax ppe <030 : 10 JJup ‘urualie(y -doxd Surieyy ‘eouw)
~ULI0jU09- ST Y3 JO 98T 1891 oedwr ayy 1oy sjuew | WOMIPPY ‘arisuey) aangead | €'0T'6 -s1sea Juruapieyy sarjaadoxd
peaadsapim ajouroad 03 -axmbaa 239[ap ‘SIF U] | UOTR[A( -} WOOI & §389, 1%9 ‘sarjaadord a[Isua, | [BOTURYIA 9
ue ‘spiepue)g [BUOT}RU
v-aﬂqm ﬁv:s cmom_aumccﬁ . uorjeI) Yy (E471) [0238 padol[e
spaepue}s OSI pue SIf pue (§+§) 0938 sopeid
-ey da0adwy 03 9ourd Ut ueamjaq 1ajip (9098 Lope | UOMRIRA pafo[[eun jo suor} 2918 Lo[[e g jo suony uonyisodwod
218 SSI JUI[BAINDI-OST o wco_ﬁmom&ou [edTWAY) | UOMIIPPY -1sodurod _mo:um:mu 19 -1sodurod ?G:EE.U Eu._ﬁmno C
Jey) o8 (FgaL 9 SIr : — : — - - - . -
‘0ZZL O SIP) SSIF se "I9JJIP Sjuaju0d patjroads
paystqnd pue asauedep oy} ‘QSI PuUe SIF u29am)
0jUl POIB[SUBI} UIIQ -2 [BOI}ULPI AIE U adeys . %-08€6 adeys
aAry spiepue}s OS] -}8aa) jeay pue poyjew pus aqnj) pue juaw ¢8 OSI pu® agnj} pue juaw
Surpuodsaiiod ay) ‘@soqe Sunmjorjnuew 10 SWIIL -jeaa) j8ay ‘ssesoad 78 26386 | -1wea) jeay ‘poyrewr poyjew gut
Ay} 10 2INSBOW B §Y g uoryesyyads ayy oYM | uoneaa)y | Sunmjoenuew aqn, §530 0OSI Sunmjognuey | -injenuUBRN ¥
asned
uongriALp | Aq uoned asneg[d asnep
[BatUYRa) Jo [Ieja(] yIsse[) jusquo) | Jo "oN 1o8kmu Jusjuoy) | Jo 8[}1} pue "ON
S2INSBIU AININJ asnep Aq pIepue)g [BUOTJBRUIDIUT O} pIiepuelg
PUB UOI}BIASD [BITUYID} puU® SIf U9aM39( UOIJBIASD [BITUYID] piepuej}g [BUOT) | [BUOIIRU
9} I0J UOTIRIYTISNL (A) JO S[TRIOP pUR UOTIBIISSE[) (A]) | -euIeju] ur syuswaambay (III) | -103u] (1) SIF Ul sjuawaambay (1)

PROTECTED BY COPYRIGHT

//www.botopsteelp

ipe.com

https



22

2019

G 3462

‘2291d 1597
Jo adeys pue Louanbaay . 1897 Fur
Burpdues ayy ur Juatajyip §IT)SLIAJORIBYD 016 -ua)je[j 9SI9AdI pUR
ngq swall uotjedijads ul [eo1So[0UL29) pUE [BD 6 1897 Surie[y ‘9se) Sul §1893 [BD
[B2TJUAPT 218 OS] PUB SIF | UOTIRIN[Y | -TUBYI2W Jo SUISa, 26 -Ua)3B[j ‘)S9) J[ISU], | -TUBYDN F'IT
SIF Ut poyjaut sis
-A[eue ayj} pue SISA[BUR 10] sisA[eus
poysow Surpdwes ay) 199y | uoIjRIS[Y sIsA[RUR [BOIWAY)) 6 SISA[RUE [BIIWSY)) | [BOIWAY) T'TT
“I98BYD
-and ayj) £q parjads uaym
porjdde aq 03 saqnj juaq-N)
10§ syuawaaimbaax ayy
pue ‘I1einjoBjnuBU 9y} pue saqn)
Jeseyaind ay) usamlaq juaq-n pue
juoweaise uodn parjdde saqny Jusq-) sjuamwaIImbal
aq 0} sjuswaambax £yenb pue sjuawaarmbax £31 £y1penb Lrey
Arejuowajddns ay) ppy |  uonppy — — -lenb Liejuosweiddng | -uswaddng of
‘saqny) [99)S pap[Eem
AOURYSISOI DLIJID[D JO P[om $saUPUNOS
‘SpIEpuUER)S QST YA ayy 10j sjuawaaimbar 199y | uoryeIA Y pue aoueieoddy 8 aoueavaddy | ooueaeaddy g
uoTjeZINOULIRY dA0xd ‘6211 OSI
-WIl 0} ANUNIUOD 0} IIPIO pue 00Z¥ OSI ut
ur afqissod se 1ej se QI 280Y) WO.IJ Pajaa[as saoue
SIY} ojul spiepuels QSI aq [[eys saqnj ayy jo Z2-0€€6 -19[0} [eUOIS
Butpuodsaliod jo suory "spaepuels OSI S9SSBUWI pUB SOSSOU 0SI S9DUBIA[0] [BUOIS -uswIp pue
-goyy1ads 9jelodroou] pue SIf U99MI9q SIFIP -)[21Y) [[BM ‘81999 2-6286 | -uowp pue sessew S9SSBW JIun
syse} amIng g ur9)sAs [RUOISUAWITP AT, | UOTIRIINY -TUBTP 9PISINO ], L OSI JIUN ‘SUOTSUAWI(] | ‘SUOISUdWI(] §
asnelo
uorBIASp | Aq UOIIBD asne[d asne[d
[BoTUYy23} JO [1BI9(] -IJISSe[) juajuo) |  Jo ON - JUIUO)) | JO J[}1) pUE "ON
§aINsBAW AIN)Nj asne[d £q piepuelg [BUOIjBUIAIUT Y] pIepuelg
PUB UOTIBIASD [BIIUYDD) puE SIf U2amIaq UOIIBIARD [BIIUYDI] piEpue}g [BUON) | [BUOLBU
aY) 10J uorjRIYHISOL (A) Jo s[Ie19p pue uonBIYISSB[) (A]) | -BUILIU] Ul sjuawasmbay (I1[) | -193UT (1) SIf ul syuawaimbay (T)

PROTECTED BY COPYRIGHT

//www.botopsteelp

ipe.com

https



23

G 3462 : 2019

saqny juaq-N

"QIF 01 saqny Juaq-n (9ATyRULION)
J0y syuswaambax ppy | uonppy - — saqn} Juag-() qr xauuy
uorjoadsur pue
UOIjBUullIEXs JUa.LInNDd
uorpradsur Appe pue ‘uondadsut Sy
pue 3899 9Ary | . . pue uoneurwexs | -24inbar L4renb
-OTLI)SIP-UOU ‘sauny ¢sore sruoseryn ‘saanjerad Arejuswajddng
"SI 03 ssaupary -eladwa) pajeas[d 86 -9 PajrAI[D B 59) (SAT)BULIOU)
1oy syuawalmbal ppy | UonIppy e satpradorg 29 9[ISUd) ‘SSAUPIBY] V[ Xouuy
‘sadAy
¥ saywads QST o[1ym
‘sqpuawmoop uorjdadsur
Jo ad£y 1 seywads QI | uorjeasyy ja0doyy Z1 jaodoy jaodey y1
"SJU)
-u0d paynads ur Juaiayip
Inq swajl uorjedyads ul
[ednjuapl axe OS] pue SIF | UOnjRIA Y swayt SuryIey 01 Sunyrepy Suryrey €1
1593
[eOTURYDAUW DY} UT S[TRJ
aqn) ay) uaym poarjdde aq
03 sjuswaambal pue uon %0686
-oadsur 10y sjuawaambai OSI uory}
[exouad aojfe pue ‘gIp | WOHEIHV uorpradsural ar'6 26286 uorpoadsuraa -padsuras pue
01 swoyt uorpoadsul ppy | UOTIPPY pue uorjredsuy 01’6 OSI pue uorpadsuy | uorpoadsur gy
mm_ﬂﬁ~U
uoneiAdp | Aq uonrjed asnepd asnep
[B21uyda} Jo [1ea(] JISSB[D) jusuo) | Jo 'ON o 8mu JUajuoy) | JO 13 PUB ‘ON
saInseaur amjny asne Aq pIBpUR)S [BUOT)EWIDIUT 91} pIepuUBIS
PUR UOI}BIADD [BOIUYDID) pue SIf U99M)a(q UOIJBIADD [BIIUYID) piepue}g [BUOI} | [BUOI}RU
91} J0J UOTJRIYIISOIE (A) JO S[IBI9P pUB UOTJBIISSE[) (A]) | -eutejuy ur syuswaambay ([II) |-I183ul (1) SIF ur sjuawaambay (1)

PROTECTED BY COPYRIGHT

//www.botopsteelp

ipe.com

https



24.

2019

G 3462

‘(8)plepur)g [BUOI}BLIdIUL SOYIPO QO —
ISMO[[0] SB S2JBIIPUL B[R} dAO(B Y] UI (§)PIBPURIS [BUOIJBUIIIU] PUB G UdIM]A(Q 20UIPU0dSaLIod Jo 99.18ap [[BISAO JO UWN[0D Ul [0qWAS 7 ALON
‘pIepUB)G [BUOIJBUII)U] UL PAPN[IUL 218 YILYM (S)}U3JU0Dd uoljedyioads ay) sIa[y :uoljerayy —
‘pIBpURIS [BUOCIJBUIAIUT UL PAPN[IUL J0U 248 YOIYM (S)JUSIU0D 10 (§)Wa)l UoIjedywads ay) SPpPYy UOLIPPY —
‘pIBpUE]G [BUOIJBUIIU] JO (S)JUIIU0I 10 (S)WdIL uorjedyads ay) s999[a(] ‘UONB[( —

ISMOT[0] Se 9JedIPUI I[qe} dA0QR JY) UI asne[d Aq UOTJRIISSE[I JO SUWN[0I-qns Ul S[oquis T ALON

TOW :(L66T:Z-08€6 OSI ‘L66T:Z-62E6 OSI) (S)PIepUR)S [BUOIJBUIAU] PUB §[F U2aMIaq 22Uapuodsariod jo aa13ap [[BI9AQ

PROTECTED BY COPYRIGHT

//www.botopsteelp

ipe.com

https



Errata for JIS (English edition) can be downloaded in PDF format at Webdesk (purchase
information page) of our website (https:/www.jsa.or.jp/).

In addition, printed errata are available in our journal Standardization and Quality Control,
and also in Monthly Information that is distributed to the subscribers of JIS (English edition).

For inquiry, please contact:

Publication and Information Unit, Japanese Standards Association Group
Mita MT Building, 3-13-12, Mita, Minato-ku, Tokyo, 108-0073 JAPAN
TEL. 03-4231-8550 FAX. 03-4231-8665
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