JIS

JAPANESE
INDUSTRIAL
STANDARD

Translated and Published by
Japanese Standards Association

JIS G 34552

(JISF)

Carbon steel pipes for high
pressure service

ICS 23.040.10;77.140.10;77.140.75
Reference number : JIS G 3455 : 2012 (E)

PROTECTED BY COPYRIGHT 14 S



Hebei Haihao Group

* G 3455 : 2012

Date of Establishment: 1962-03-01

Date of Revision: 2012-04-20

Date of Public Notice in Official Gazette: 2012-04-20

Investigated by: Japanese Industrial Standards Committee
Standards Board

Technical Committee on Iron and Steel

JIS G 3455:2012, First English edition published in 2013-03

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or

utilized in any form or by any means, electronic or mechanical, including photocopying and .

microfilm, without permission in writing from the publisher.

Printed in Japan

Email: sales@haihaogroup.com www.haihaopiping.com



| ./ } s
. 7
!ﬁ G 3455 : 201

\
. Contents \ \ 4
\k.. . - .
Page
| 5 & X016 B 1(6] 516 110 100000000000000000000000000060600000000 0000030000030 006300000 BA00a0A00B0E0aAA0A000E000N0000A000000G0000R00A0000000 1
1 Scope .......................................................................................................................... 1
2 N RN A=) S =) 120 6= 0Ll = 1) G0000a00000a0000000600a0080000000a0000aa0600800000a000000000B00000a00000a0Ca000000000EA0A00000 1
3 Grade and designation ............................................................................................ 2
\ 4 Manufacturing S001=] 5 Xp)8 | BO00EA000000G000E000B00B00B000000000BA00A000BIBAIa0BOOAI00E000BI0IDOOO00ECI0O0E000E 2
\ 5 Chemical COMPOSITION «rvvvrvrmrmrmmiiiiiiiiiiii 3
| 6 Mechanical properties ............................................................................................. 3
6.1 Tensile strength, yield point or proof stress and elongation «-ccceeeeerieereenennes. 3
6.2 Flattening T =Y (] R T Yl B0060000000006000E00000a000a0E08Ga00CaE0000a000aa00000000000E0a000000005a00BA000a000000R306G 4
6.3 Bendability ............................................................................................................... 5
7 Hydraulic test characteristics or nondestructive test characteristics «evvveee 5
8 Dimensions, mass and dimensional tolerances ---.-ccooeerivmiiiniiinn 6
8.1 1D ilan(=akcy(onale) Wl L 16l ali R 1001 o}o) 0o00000000000000000000000000000000000000000000 000 000000a000aa00E00000000000a00000000 6
8.2 1D iTaal=iakehio) sz e e (=3 o B a2 =] com0a000a0 00a000000000000000000000000000000a00000G 00000000 Ba0a0R Ao C00aaa0EO000a0E000a 8
9 Appearance ............................................................................................................... 8
10 1 1S RS] 0005000000 000006000500000003000800000000000000000000a00000000000IA03000aa000EAIOaS0000B0Da00E0IBUGIO0aT0a00000000 9
10.1 Chemical ana]ysis .................................................................................................... 9 .
TRV I=Ye pe ot ekl | FaYa] B 5ooa000000000060500000000000000300000000 005000000 0a0000a00]IaEAa00a0Ba0 00 OaA00EE0000aa006A0000000 9
I| 10.8 Hydraulic test or NONAeEStrUCtIVE LESh v irrerrrierieiiiiiiiiii e 10 .!
|
I| 11 Inspection and re_inspection ................................................................................ 11
I| L1.1 IS P@CIOMI oo rerererenere ettt e 11
{ 11.2 Re_inspection .......................................................................................................... 11
{I 12 MaATKITG vrveveeeneeerimtmi i e 11
( 13 Report ...................................................................................................................... 12
_‘ Annex JA (normative) Special quality requirements - - eeeeerererererienenenineneneenes 13
Annex JB (informative) Comparison table between JIS and corresponding
International Standard ----:c-coeeerereriemimiiiiiii 16

Email: sales@haihaogroup.com www.haihaopiping.com




G 3455 : 2012 | ‘I

.For eword E ‘
S

This translation has been made based on the original Japanese Industrial Standard
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
1. (JISF) with the draft being attached, based on the provision of Article 12 Clause 1
l of the Industrial Standardization Law applicable to the case of revision by the provision
' of Article 14.
l Consequently JIS G 3455:2005 is replaced with this Standard.
l However, JIS G 3455:2005 may be applied in the JIS mark certification based on
the relevant provisions of Article 19 Clause 1, etc. of the Industrial Standardization
| Law until April 19th, 2013.

| This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard may conflict
with a patent right, application for a patent after opening to the public or utility

\ model right. The relevant Minister and the Japanese Industrial Standards Committee
are not responsible for identifying the patent right, application for a patent after
opening to the public or the utility model right.

Haihao | / \ ﬁ/ ‘
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JAPANESE INDUSTRIAL STANDARD JIS G 3455 : 2012

Carbon steel pipes for high pressure
service

Introduction

This Japanese Industrial Standard has been prepared based on the first edition of
ISO 9329-2 published in 1997 with some modifications of the technical contents.

The portions given continuous sidelines or dotted underlines are the matters in which
the contents of the corresponding International Standard have been modified. A list
of modifications with explanation is given in Annex JB.

1 Scope

This Standard specifies the carbon steel pipes (hereafter referred to as “pipes”) used
for high pressure service at temperatures 350 °C or lower. This Standard is gener-

NOTE : The International Standard 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—7Techni-
cal delivery conditions—Part 2: Unalloyed and alloyed steels with speci-
fied elevated temperature properties (MOD)

The symbols which denote the degree of correspondence in the con-
tents 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,
constitute provisions of this Standard. The most recent editions of the standards
(including amendments) indicated below shall be applied.

JIS G 0320 Standard test method for heat analysis of steel products

JIS G 0415 Steel and steel products—Inspection documents

NOTE : Corresponding International Standard: ISO 10474 Steel and steel prod-
ucts—Inspection documents (IDT)

JIS G 0567 Method of elevated temperature tensile test for steels and heat-resist-

PROTECTED BY COPYRIGHT
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JIS G 0583 Automated eddy current examination of steel pipes and tubes

3 Grade and designation

Pipes are classified into 3 grades and designation of grade, symbol of manufactur-
ing method shall be as given in table 1.

Table 1 Designation of grade and symbol of manufacturing method

Designation Manufacturing method 4"
of grade . . . . .
Pipe manufacturing method | Finishing method Designation
STS370 Seamless: S Hot-finished: H Marking of symbol denoting
STS410 Cold-finished: C tﬁelflnsm}facturigg methf)ti
shall be in accordance wi
STS480 12 b).

4 Manufacturing method
The manufacturing method of pipes shall be as follows.

a) Pipes shall be manufactured from killed steel by the seamless process and shall
be finished according to table 1.

b) Pipes shall be given the heat treatment as specified in table 2. Other heat treat-
ment than given in table 2 shall be the subject of agreement between the purchaser
and the manufacturer.

¢) The pipe ends shall be finished with plain ends unless otherwise specified. Upon
request by the purchaser, pipes may be finished with bevel ends, and the shape,
in this case, shall be as agreed between the purchaser and the manufacturer. Pipes
not more than 22 mm in wall thickness shall have a shape given in figure 1 un-
less otherwise specified.

]
el

T

AN

2.4 mm max.

F

t: wall thickness 22 mm or under

Figure 1 Shape of bevel end

Email: sales@haihaogroup.com www.haihaopiping.com
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\( Table 2 Heat treatment \

D?;g?:gleon Hot-finished seamless steel pipe Cold-ﬁ;l;:gegils;amless
STS370 As mal}ufactured. H'ox.’vever, low tempferature Low temperature
STS410 annealing or normalizing may be applied, as annealed or normalized

necessary.
STS480 Low temperature annealed or normalized

5 Chemical composition

Pipes shall be tested in accordance with 10.1 and the obtained heat analysis val-
ues shall be as given in table 3. In the case where the purchaser requests a product
analysis, the test in 10.1 shall be performed, and the values in table 3 shall be met
within the permissible tolerances for product analysis given in table 3 of JIS G 0321.

Table 3 Chemical composition

Unit: %
Designation of grade C Si Mn P S
STS370 0.25 max. 0.10t0 0.35 | 0.30 to 1.10 | 0.035 max. | 0.035 max.
STS410 0.30 max. 0.10t0 0.35 | 0.30 to 1.40 | 0.035 max. | 0.035 max.
STS480 0.33 max. 0.10t0 0.35 | 0.30 to 1.50 | 0.035 max. | 0.035 max.
|
Other alloy elements than given in this table may be added as required.
6 Mechanical properties
6.1 Tensile strength, yield point or proof stress and elongation )
Pipes shall be tested in accordance with 10.2.3 and the tensile strength, yield point

or proof stress and elongation shall be as given in table 4. When the tensile test is 1
carried out using No. 12 or No. 5 test piece for pipes under 8 mm in wall thickness,
the minimum values of elongation given in table 5 shall apply, which are obtained by
subtracting 1.5 from the elongation values in table 4 per each 1 mm reduction in thick-
ness and rounding the result to an integer according to Rule A of JIS Z 8401.

Email: sales@haihaogroup.com
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Q\ Table 4 Mechanical properties \
Tensile | Yield point Elongation ¥ -
strength or proof %
Desi - stress
t(?s1gn? No. 11 test piece . )
0n o No. 12 test bi No. 5 test piece No. 4 test piece
grade o. est piece
Parallel to Perpendicular Parallel to Perpendicular
N/mm? N/mm? the pipe axis to the pipe axis | the pipe axis | to the pipe axis
STS370 | 370 min. 215 min. 30 min. 25 min. 28 min. 23 min.
STS410 | 410 min. 245 min, 25 min. 20 min. 24 min. 19 min.
STS480 | 480 min. 275 min. 25 min. 20 min. 22 min. 17 min.
NOTE : 1 N/mm?=1 MPa
Note @ For pipes of outside diameter under 40 mm, the elongation given in this table shall not
apply, however, the test results shall be recorded. The elongation value may be speci-
fied upon agreement between the purchaser and the manufacturer.

Table 5 Minimum elongation values for No. 12 test piece (parallel to
pipe axis) and No. 5 test piece (perpendicular to pipe axis)
taken from pipes under 8 mm in wall thickness

Unit: %
Wall thickness
I Designa- Over Over Over Over Over Over Over
tion of Test piece 1 mm 2 mm 3 mm 4 mm 5 mm 6 mm 7 mm
grade up to up to up to up to up to up to to and
and incl. | and incl. | and incl. | and incl. | and incl. | and incl. | excl.
2 mm 3 mm 4 mm 5 mm 6 mm 7 mm 8 mm
No. 12 test piece 21 22 24 26 27 28 30 |
STS370 |
No. 5 test piece 16 18 19 20 22 24 25 I
STS410 | No. 12 test piece 16 18 19 20 22 24 25 !_'
STS480 | No. 5 test piece 11 12 14 16 17 18 20

6.2 Flattening resistance
Pipes shall be tested in accordance with 10.2.4 and the test piece shall be free from
cracks.

In this case, the distance between the two flat plates shall be calculated in accor-
dance with the following formula.

;0 +e3 1
e+ 5
where, H : distance between flat plates (mm)

t: wall thickness of pipe (mm)

D : outside diameter of pipe (mm)

Email: sales@haihaogroup.com www.haihaopiping.com
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e : constant defined for each grade of pipe
STS370: 0.08,
STS410, STS480: 0.07

6.3 Bendability

The purchaser may specify the bend test instead of the flattening test for pipes of
which the outside diameter is 50 mm or under. For bendability, the pipes, when tested
in accordance with 10.2.5, shall be free from flaws or cracks. In this case, the bend-
ing inside radius shall be not more than 6 times the outside diameter of the pipe, and

the bending angle! shall be not less than 90°.

Note UV The bending angle is measured from the position of start of bending.

7 Hydraulic test characteristics or nondestructive test characteristics

Pipes shall be tested in accordance with 10.3 and the hydraulic test characteris-
tics or the nondestructive test characteristics of the pipes shall be as follows.

a) Hydraulic test characteristics

The hydraulic test characteristics shall be as follows.

1) When the purchaser specifies the test pressure, that pressure shall be taken as
the minimum hydraulic test pressure, and the pipe shall withstand it without
leakage. If the pressure value specified by the purchaser is greater than the
value P calculated by formula (1) or 20 MPa, the test pressure shall be subject
to agreement between the purchaser and the manufacturer.

The purchaser may specify a pressure value lower or higher than the values
given in table 6, in which case, the specified value shall be in 0.5 MPa increments
if lower than 10 MPa, and in 1 MPa increments if 10 MPa or higher. This ap-
plies also to the value calculated by formula (1), i.e. the obtained value shall be
rounded to either 0.5 MPa or 1 MPa appropriately.

where, P : test pressure (MPa)
t - wall thickness of pipe (mm)
D : outside diameter of pipe (mm)

s: 60 % of the minimum value of yield point or proof
stress given in table 4 (N/mm?)

2) If the purchaser does not specify a test pressure, the pipe shall be subjected to
the minimum hydraulic test pressure given in table 6 and withstand it without
leakage.

For pipes having dimensions other than given in table 7, the minimum hy-
draulic test pressure to be applied shall be determined as follows.

2.1) For outside diameter within the range specified in table 7, the smaller value
of the applicable outside diameters in this table shall be selected.

PROTECTED BY COPYRIGHT
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2.2) For outside diameter selected in 2.1), if the wall thickness is within the range
of schedule number of that outside diameter, the greater value of the appli-
cable wall thicknesses specified in this table shall be selected.

2.3) The test shall be performed by applying the minimum hydraulic test pressure
in table 6 corresponding to the schedule number of the outside diameter and
wall thickness selected in 2.1) and 2.2).

2.4) The minimum hydraulic test pressure to be applied for tubes of dimensions
other than given in table 7 which do not satisfy the conditions in 2.1) and 2.2)
shall be subject to agreement between the purchaser and the manufacturer.

2.5) When the minimum hydraulic test pressure of the schedule number selected
in 2.2) or 2.4) exceeds the value of test pressure P calculated by formula (1),
the test shall be performed by applying the value P as the minimum hydrau-
lic test pressure, instead of the minimum hydraulic test pressure selected in

table 6.
Table 6 Minimum hydraulic test pressure
Unit : MPa
Nominal wall Schedule number Sch
thickness 40 60 80 100 120 140 160
Minimum hydraulic | ¢ , 9.0 12 15 18 20 20
test pressure

b) Nondestructive test characteristics The nondestructive test characteristics
of the pipes, when tested by either the ultrasonic examination or eddy current ex-
amination, shall be as follows. In place of these examinations, other nondestruc-
tive test specified in the Japanese Industrial Standard may be performed upon
agreement between the purchaser and the manufacturer, in which case the judge-
ment criteria shall be at least equal to that applied in the ultrasonic examination
or eddy current examination.

1) There shall be no signal equivalent to or greater than the signals from the ref-
erence standards of the reference sample of working sensitivity division UD
specified in JIS G 0582 or stricter sensitivity division.

2) There shall be no signal equivalent to or greater than the signals from the ref-
erence standards of the reference sample of working sensitivity division EY
specified in JIS G 0583 or stricter sensitivity division.

8 Dimensions, mass and dimensional tolerances

8.1 Dimensions and unit mass

The outside diameter, wall thickness and unit mass of pipes shall be as given in
table 7.

PROTECTED BY COPYRIGHT
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Table 7 Dimensions ®? and unit mass of carbon steel pipes for high
pressure service

Nominal Nominal wall thickness
diameter| Out- Schedule Schedule Schedule Schedule Schedule Schedule Schedule
§ide 40 60 80 100 120 140 160
diame- Pl | Unit | Wall | Unit | Wall | Unit | Wall | Unit | Wall | Unit | Wall | Unit | Wall | Unit
AlB thick-| mass |thick-|mass [thick-| mass |thick-| mass |thick-| mass |thick-| mass |thick-| mass
mm ness ness ness ness ness ness ness
mm | kg/m | mm |kg/m| mm | kg/m | mm | kg/m | mm | kg/m | mm | kg/m | mm | kg/m
Vs 10.5 1.7 0.369| — — 2.4 0.479| — — — — — — — —
Yy 13.8 2.2 0.629| — — 3.0 0.799| — — — — — — — —
10| % 17.3 2.3 0.851| — — 3.2 1.11 — — — — — — — —
15| % 21.7 2.8 1.31 — — 3.7 1.64 — — — — — — 4.7 1.97
20| % 27.2 2.9 1.74 — — 3.9 2.24 — — — — — — 5.5 2.94
25| 1 34.0 3.4 2.57 — — 4.5 3.27 — — — — — — 6.4 4.36
321 | 427 3.6 3.47 — — 4.9 4.57 — — — — — — 6.4 5.73
40 |1Y,| 48.6 3.7 4.10 — — 5.1 5.47 — — — — — — 7.1 7.27
50| 2 60.5 3.9 5.44 — — 5.5 7.46 — — — — — — 87| 11.1
65|2% | 76.3 5.2 9.12 — — 7.0 | 12.0 — — — — — — 95| 15.6
80| 3 89.1 55| 11.3 — — 7.6 | 15.3 — — — — — — 11.1 | 214
90 [3%| 101.6 57 | 13.5 — — 8.1 | 18.7 — — — — — — 127 | 27.8
100 4| 114.3 6.0 | 16.0 — — 86 | 224 — — 11.1 | 28.2| — — 13.5 | 33.6
125 5| 139.8 6.6 | 21.7 — — 95 | 305 — — 12.7 | 39.8| — — 159 | 48.6
150 6| 165.2 7.1 27.7 — — 11.0 | 418 — — 143 | 53.2| — — 18.2 | 66.0
200 8| 216.3 8.2 | 421 10.3 | 52.3| 12.7 | 63.8 151 | 74.9| 182 | 88.9| 20.6 | 99.4| 23.0 | 110
250( 10 | 267.4 9.3 | 59.2 127 | 79.8| 151 | 93.9 18.2 | 112 21.4 | 130 25.4 | 152 28.6 | 168
300 12 | 3185 | 10.3 | 78.3 14.3 | 107 17.4 | 129 21.4 | 157 25.4 | 184 28.6 | 204 33.3 | 234
350( 14 | 355.6 | 11.1 | 94.3 15.1 (127 19.0 | 158 23.8 | 195 27.8 | 225 31.8 | 254 35.7 | 282
400| 16 | 406.4 | 12.7 |123 16.7 | 160 21.4 | 203 26.2 | 246 30.9 | 286 36.5 | 333 40.5 | 365
450 | 18 | 457.2 | 14.3 | 156 19.0 | 205 23.8 | 254 29.4 | 310 34.9 | 363 39.7 | 409 45.2 | 459
500| 20 | 508.0 | 15.1 184 20.6 | 248 26.2 |311 32.5 | 381 38.1 | 441 44.4 | 508 50.0 | 565
550 22 | 558.8 | 15.9 |213 22.2 | 294 28.6 | 374 34.9 | 451 41.3 | 527 47.6 | 600 54.0 | 672
600| 24 | 609.6 | 17.5 |256 24.6 | 355 31.0 | 442 38.9 | 547 46.0 | 639 52.4 | 720 59.5 | 807
650| 26 | 660.4 | 18.9 299 26.4 (413 34.0 |525 41.6 | 635 49.1 | 740 56.6 | 843 64.2 | 944
NOTE : The unit mass values in this table are calculated from the following formula assuming 1 cm?®
of steel to be 7.85 g and rounded off to three significant figures in accordance with Rule A of
JIS Z 8401. If exceeding 1 000 kg/m, the value is rounded to an integer value in kg/m.
W =0.024 661 (D ~1)
where, W : unit mass of pipe (kg/m)
¢t : wall thickness of pipe (mm)
D : outside diameter of pipe (mm)
0.024 66 : conversion coefficient for obtaining W
Notes @ The designation of pipes shall be based on the nominal diameter and nominal wall thick-

b)

ness (schedule number: Sch). For the nominal diameter, either A or B shall be used, and
for identification, the letter A shall be suffixed to the figure of nominal diameter in the case

of applying A, and the letter B shall be suffixed in the case of applying B.

The dimensions other than given in this table shall be the subject of agreement between the
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‘\ 8.2 Dimensional tolerances

The tolerances on the outside diameter, wall thickness and wall thickness devia-
tion of pipes shall be as given in table 8.

In the case where the length is specified, the length shall be not less than the speci-
fied value.

Table 8 Tolerances on outside diameter, wall thickness and wall
thickness deviation

Tolerance on

Division Tolerance on outside diameter ¥ ™ Tolerapce on wall thickness
wall thickness U S)
deviation
Outside diameter under 50 mm +0.5 mm Wall thickness
. Outside diameter 50 mm or over under 4 mm:
Hot-finished | ¢, 514 excl. 160 mm L +0.5 mm
seamless steel 20 % or under
pipe Outside diameter 160 mm or over Wall thickness
+1.6 mm .
to and excl. 200 mm 4 mm or over:
+12.5 %

Outside diameter 200 mm or over =0.8 %

Outside diameter under 40 mm +0.3 mm | Wall thickness
under 2 mm:

Cold-finished | Outside diameter 40 mm or over +0.8 %

seamless steel +0.2 mm o
pipe Wall thickness
2 mm or over:
=10 %

Notes ® For the local repaired part, etc. of the pipe, if the wall thickness thereof can be
confirmed to satisfy the wall thickness tolerance in this table, the outside diam-
eter tolerance in this table shall not apply.

k) For pipes of outside diameter 350 mm or over, the circumferential length may be
applied. When the circumferential length is used in measuring the outside di-
ameter, either the actually measured value of the circumferential length or the
outside diameter converted from the measured circumferential length may be used.
In either case, the same tolerance (x0.5 %) shall apply. The conversion between
the outside diameter (D) and the circumferential length (/) shall be made by the
following formula.

D=I/n
where, D: outside diameter (mm), /: circumferential length (mm), 7=3.1416
© The wall thickness deviation is expressed by the ratio in percentage of the differ-
ence between the maximum and minimum wall thicknesses measured on the same
cross-section of the pipe to the wall thickness value specified in the order. The

wall thickness deviation tolerance does not apply to pipes under 5.6 mm in wall
thickness.

9 Appearance
The appearance of pipes shall be as follows.

a) Pipes shall be practically straight, with both ends normal to the pipe axis.

« Db) The inside and outside surfaces of pipes shall be well-finished and free from de-
\&( fects that are detrimental to practical use. \. .

Email: sales@haihaogroup.com www.haihaopiping.com




v
G 3455 : 2012

¢) Pipes may be repaired by grinding or machining, provided that the wall thickness
after repairing satisfies the specified tolerance on the wall thickness.

d) The surface of all repaired parts shall blend smoothly into the contour of the pipe.

10 Tests
10.1 Chemical analysis

10.1.1 General matters of chemical analysis and sampling method

General matters of chemical analysis and sampling method shall be in accordance
with clause 8 of JIS G 0404. The sampling method for the product analysis, if a product
analysis is requested by the purchaser, shall be in accordance with clause 4 of JIS G
0321.

10.1.2 Analytical 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.

10.2 Mechanical test

10.2.1 General matters of mechanical test

General matters of mechanical test shall be in accordance with in clause 7 and
clause 9 of JIS G 0404. The sampling method for mechanical tests shall be in accor-
dance with Class A in 7.6 of JIS G 0404.

10.2.2 Sampling method and number of test pieces

For pipes to be supplied as manufactured, one sample shall be taken from a group
of 50 pipes or its fraction that are of the same dimensions?, and for pipes to be given
heat treatment, one sample shall be drawn from a group of 50 pipes or its fraction that
are of the same dimensions and of the same heat treatment®*. One test piece shall
be taken from each sample thus obtained.

Notes 2 The “same dimensions” means the same outside diameter and the same
wall thickness.

%  The “same heat treatment” in the case of using continuous furnace re-
fers to a continuous heat treatment performed under consistent heat
treatment condition. Therefore, pipes before and after any stop of con-
tinuous furnace do not belong to the same heat treatment.

4 In the case of sampling from a group of pipes from the same cast, it
may be under the same heat treatment conditions instead of by the same
heat treatment.

10.2.3 Tensile test
The tensile test shall be as follows.

a) Test piece The test piece shall be any of No. 11, No. 12 (No. 12A, No. 12B, or
No. 12C), No. 4 or No. 5 test piece specified in JIS Z 2241, and shall be taken from
pipes. For No. 4 test piece, the diameter shall be 14 mm (the gauge length 50 mm).

b) Test method The test method shall be in accordance with JIS Z 2241.
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‘\\ 10.2.4 Flattening test ‘\

The flattening test shall be as follows.
The flattening test may be omitted unless it is specified by the purchaser?.

Note ® This means that the flatness test may be omitted at the discretion of the
manufacturer, but only on the precondition that the flatness of the pipe
satisfies the specified value.

a) Sampling method and number of test pieces The sampling method and
number of test pieces shall be in accordance with 10.2.2.

b) Test piece A length of 50 mm or over shall be cut off from a sample pipe to be
supplied as a test piece. For pipes whose wall thickness is 15 % or over of the outer
diameter, a C-shape test piece prepared by removing a part of the circumference
of the full-section test piece may be used.

¢) Test method The test piece shall be placed between two flat plates at ordinary
temperature and flattened by compression until the distance between the flat plates
becomes equal to or less than the value specified in 6.2 and then shall be checked
for cracks on its wall surface. The C-shape test piece shall be placed as shown in
figure 2.

Direction of
compression plates

Ry
@ H: distance between

flat plates
Figure 2 Flattening test (C-shape test piece)

10.2.5 Bend test
The bend test piece and the test method shall be as follows.

a) Sampling method and number of test pieces The sampling method and
number of test pieces shall be in accordance with 10.2.2.

b) Test piece An appropriate length shall be cut off from the sample to be supplied

as a test piece.

c¢) Test method The test piece shall be bent around a cylinder at ordinary tempera-
ture through a bending angle and with the inside bending radius as specified in
6.3, and checked for the flaws or cracks on its wall surface.

10.3 Hydraulic test or nondestructive test

The hydraulic test or nondestructive test shall be as follows. Selection between the
two tests, if not specified by the purchaser, shall be left to the discretion of the manu-

\&( facturer. ‘\.
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a) Frequency of test Either the hydraulic test or nondestructive test shall be car-
ried out for each one pipe.

b) Test method

1) Hydraulic test The pipe shall be held under the minimum hydraulic test pres-
sure specified in 7 a) for at least 5 s, and then examined to see if it has endured
the pressure without leakage.

2) Nondestructive test The nondestructive test shall be in accordance with either
JIS G 0582 or JIS G 0583. When applying other nondestructive test specified
in the Japanese Industrial Standard, the selection of the test method shall be
subject to agreement between the purchaser and the manufacturer.

11 Inspection and re-inspection

11.1 Inspection
The inspection shall be as follows.

a) General matters of inspection shall be in accordance with JIS G 0404.
b) The chemical composition shall conform to the specification given in clause 5.
¢) The mechanical properties shall conform to the specification given in clause 6.

d) The hydraulic test characteristics or nondestructive test characteristics shall con-
form to the specification given in clause 7.

e) The dimensions, mass and dimensional tolerances shall conform to the specifica-
tions given in clause 8.

f) The appearance shall conform to the specification given in clause 9.

g) In the case where a part of or all of the special quality requirements in Annex JA
are applied upon the agreement between the purchaser and the manufacturer, they
shall conform to the corresponding requirements.

11.2 Re-inspection

Pipes which have failed in mechanical test may be further evaluated for acceptance
by conducting a retest specified in 9.8 of JIS G 0404.

12 Marking

Each pipe having passed the inspection shall be marked with the following items.
However, in the case of smaller pipes or when specified by the purchaser, the pipes
may be bundled together and marked on each bundle by a suitable means. The order
of indication of marking items is not specified. A part of the items may be omitted
upon agreement between the purchaser and the manufacturer.

a) Designation of grade

b) Symbol indicating the manufacturing method

Symbols indicating the manufacturing method shall be as follows. The dash
may be replaced with a blank.
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1) Hot-finished seamless steel pipes —S—H
2) Cold-finished seamless steel pipes —S—C

¢) Dimensions Dimensions shall be marked by “nominal diameter x nominal wall

thickness”, or “outside diameter x wall thickness”.

Example: 50A x Sch80 or 60.5 x 5.5
d) Manufacturer’s name or its identifying brand

e) Symbol denoting the special quality requirement: Z (if applicable)

13 Report

The manufacturer shall submit the inspection certificate when previously required
by the purchaser. In this case, the report shall conform to the requirements of clause 13
in JIS G 0404. The type of inspection certificate shall be, unless otherwise specified,

B
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Annex JA (normative)

Special quality requirements

JA.1 Scope

This Annex specifies the special quality requirements to be performed by the manu-
facturer upon previous agreement between the purchaser and the manufacturer.

JA.2 Yield point or proof stress in tensile test at elevated temperature (Z2)"
The yield point or proof stress in the tensile test at elevated temperature shall be
as follows.

a) The value of yield point or proof stress and test temperature in the tensile test of
pipes at elevated temperature shall be subject to agreement between the purchaser
and the manufacturer.

b) For the test, one sample shall be taken from a group of pipes of the same cast,
and one test piece shall be taken therefrom for each test temperature.

¢) The test piece and test method shall be in accordance with JIS G 0567.

In the case where taking a test piece of the shape specified in JIS G 0567 is
difficult, the shape of the test piece shall be the subject of agreement between the
purchaser and the manufacturer.

Note ¥ In business trading of pipes, the designation of yield point or proof stress
in tensile test at elevated temperature can be indicated 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 division
UB or UC as specified in JIS G 0582, and there shall be no signals equivalent to

or greater than the signals from the reference standards of the reference sample
of the said division.

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

¢) The ultrasonic examination shall be performed on each pipe, and the requirement
in a) shall be satisfied.

Note ? In business trading of pipes, the designation of ultrasonic examination
can be indicated 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 test shall be division EU, EV, EW or
EX as specified in JIS G 0583, and there shall be no signals equivalent to or greater

than the signals from the reference standards of the reference sample of the said
division.
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b)
c)

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

The eddy current examination shall be performed on each pipe, and the require-
ment in a) shall be satisfied.

Note ¥ In business trading of pipes, the designation of eddy current examina-
tion can be indicated as Z4.

JA.5 Charpy impact test (Z5)*
The Charpy impact test shall be as follows.

a)

b)

c)

d)
e)

The absorption energy to be applied in the Charpy impact test of pipe shall be as
given in table JA.1. In this case, the test temperature shall be selected from among
-10 °C, -20 °C and -30 °C by agreement between the purchaser and the manufac-
turer.

Table JA.1 Absorption energy® in Charpy impact test
Unit: J

Test piece dimensions Absorption energy in Charpy impact test

Average value of one set | Individual values of | Value of each piece
mm (3 pieces) 2 pieces

10 x 10 21 min. 21 min. 14 min.

10x7.5 18 min. 18 min. 12 min.

10x5 14 min. 14 min. 10 min.

NOTE : Individual values of 2 pieces are the two values excluding the minimum value.

Note ? For pipes from which test piece of the size 10 x 5 cannot be taken, the impact test
shall not be performed.

1)

2)

For the test, one sample shall be taken from a group of 100 pipes or its fraction
that are of the same heat treatment, and a set (3 pieces) of test pieces shall be
taken therefrom.

The test piece shall be a V notch test piece specified in JIS Z 2242 which is cut
from a pipe in the longitudinal direction. However, the width of the test piece may
be altered to 7.5 mm or 5 mm according to the dimension of the pipe.

The test method shall be in accordance with JIS Z 2242.
The test results of Charpy impact test shall conform to the requirements of a).

Re-inspection When the test results fail to satisfy the requirements, a retest
may be performed to evaluate the pipes further for acceptance, provided that the
average value of the absorption energy already obtained satisfies the value speci-
fied in table JA.1 and that either of the following conditions is met.

Two of the three values are equal to or higher than the specified average value
and only one fails to conform to the “value of each piece” given in table JA.1.

Two of the three values satisfy the “value of each piece” given in table JA.1 but
fail to conform to the specified average value of a set of pipes (3 pieces)
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. For a retest, a new set (3 pieces) of test pieces shall be
lot, and each of the 3 individual tested values shall conform to the
of one set” given in table JA.1.

Note ¥ In business trading of pipes, the designation of Charpy impact test
can be indicated as Z5.
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Comparison table between JIS and corresponding International Standard

Annex JB (informative)

JIS G 3455:2012 Carbon steel pipes for high pressure service

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

(D Requirements in JIS (IT) Inter- | (ITI) Requirements in Inter- (IV) Classification and details of (V) Justification for the
national | national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
number
No. and title of | Content " ! No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
1 Scope The carbon steel pipes 1 The carbon steel pipes Alteration | In JIS, only carbon Alloy steel pipes are
used for high pressure and alloy steel pipes steel pipes are specified. | specified in other JIS
service at temperatures used for high pressure standards; standard
350 °C or lower. service. structure is different
from ISO.
2 Normative
references
3 Grade and Three grades are speci- 4.1 Four carbon steel Deletion In JIS, the highest Highest strength grade
designation fied. grades and fourteen strength grade carbon of carbon steel is not

alloy steel grades are
specified.

steel specified in ISO
and alloy steel are de-
leted.

necessary for applica-
tions relevant to JIS
products. Also, alloy
steel is specified in
other JIS standards.
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(I) Requirements in JIS (IT) Inter- | (III) Requirements in Inter- (IV) Classification and details of (V) dJustification for the
national national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
number o . .
No. and title of | Content No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
4 Manufactur- | The following produc- 5% Product-making process | Identical —
ing method tion processes are speci- for tubes is specified.
fied: 54 Types and conditions of | Deletion In JIS, the type of heat | Heat treatment to be
» Pipe manufacturing heat treatment for car- treatment for carbon performed on carbon
method bon steel and alloy steel steel is specified, and in | steel specified in JIS
s Type of heat treat- are specified. ISO, the type and con- | are equivalent to those
ment ditions of heat treat- specified in ISO. The
B ment for carbon steel specification of the heat
» Bevel end
and alloy steel are treatment temperature
specified. range in ISO, which is
considered to hinder the
quality improvement
and advancement in
manufacturing tech-
niques, is thus deleted
in JIS.
8.2 Tubes can be delivered | Identical —
with bevel ends by
agreement between the
purchaser and the
manufacturer at the
time of ordering.
5 Chemical Chemical composition of 6.1 Chemical composition of | Alteration | In JIS, the specification | The strength required
composition three steel grades are four carbon steel grades of the highest strength | in JIS is different from

specified.

and fourteen alloy steel
grades are specified.

carbon steel in ISO and
of alloy steel are de-
leted.

ISO, and therefore it is
not practicable for JIS
to apply the same
chemical composition as
ISO since it determines
the strength.
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(I) Requirements in JIS (IT) Inter- | (III) Requirements in Inter- (IV) Classification and details of (V) dJustification for the
national national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
No. and title of | Content number No. of | Content Classifi- Detail of technical
clause clause cation by | deviation
clause
6.1 Tensile Tensile strength, yield 6.2.1 Tensile strength, proof | Deletion In JIS, the expanding In JIS, the expanding
strength, yield | point or proof stress stress, elongation, flat- resistance is not speci- | resistance is deleted
point or proof | and elongation at ordi- tening resistance, fied. since it is unnecessary
stress and nary temperature are bendability, expanding for the applications
elongation specified. resistance and impact relevant to JIS prod-
values are specified. ucts, and the impact
values are given in
Annex.
6.2 Flattening | Flattening resistance is 9.10.3 Either the flattening Deletion In JIS, it is permitted Correspondence to ISO
resistance specified. test, bend test or ring to apply bendability can be achieved by sub-
tensile test is to be per- instead of flattening stituting the flattening
formed. resistance for pipes of test for bend test and
outside diameter 50 mm | ring tensile test in ISO.
or under. In ISO,
either the flattening
test, bend test or ring
tensile test, as selected
at the discretion of the
manufacturer, is to be
performed.
6.3 Bendabiliy | Bendability is specified. 9.10.3 Same as above. Same as Same as above.
above.
9.10.4 Either the drift expand- | Deletion In JIS, the drift ex- The drift expanding test

ing test or ring expand-
ing test is to be per-
formed.

panding test and the
ring expanding test are
not specified.

and ring expanding test
are not necessary for
the applications rel-
evant to JIS products.
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(I) Requirements in JIS (IT) Inter- | (III) Requirements in Inter- (IV) Classification and details of (V) dJustification for the
national national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
No. and title of | Content number No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
7 Hydraulic Either the hydraulic 9.5 Either the hydraulic Alteration | In JIS, the hydraulic The hydraulic test pres-
test character- | test characteristics or test characteristics or test pressure specified sure can be altered as
istics or non- non-destructive test non-destructive test is lower than that in specified by the pur-
destructive characteristics is to be characteristics is to be ISO. Further, the test | chaser, and therefore no
test character- | applied. applied. pressure may be the change is made in con-
istics value specified by the ventional JIS specifica-
purchaser. tion.
8.1 Dimen- Dimensions and mass of 7.1 The outside diameter, Alteration | System of dimensional Changing of the dimen-
sions and unit | pipes are specified. wall thickness and specification is different | sional system may
mass mass values are to be from ISO. induce confusion in the
selected from those market, and therefore
specified in ISO 4200 the conventional system
and ISO 1129. is carried on.
8.2 Dimen- The tolerances on out- 7.3 Tolerances on the out- Alteration | In JIS, tolerances on Changing of the dimen-
sional toler- side diameter, wall side diameter, wall wall thickness deviation | sional tolerances speci-
ances thickness and wall thickness, length and are added, while those fication may induce
thickness deviation are straightness of tube are on the straightness are | confusion in the mar-
specified. specified. deleted. JIS gives ket, and therefore the
stricter tolerances for conventional system is
the outside diameter carried on.
and wall thickness.
In the case where the 7.2 The random length and | Alteration | In JIS, no concrete Changing of the length
length is specified, the the standard length are tolerance values are tolerance specification
length shall be not less specified. given. may induce confusion in
than the specified the market, and there-
value. fore the conventional
system is carried on.
9 Appearance | Appearance is specified. 8.1 Appearance is specified. | Identical —
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(D Requirements in JIS (IT) Inter- | (ITI) Requirements in Inter- (IV) Classification and details of (V) Justification for the
national | national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
No. and title of | Content number No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
10.1 Chemical | General matters of 9.3 General matters of Identical —
analysis chemical analysis and chemical analysis and
sampling method are sampling method are
specified. specified.
10.2.2 Sam- 9.4 Method of taking test Alteration | In JIS, one pipe is to be | Method of taking test
pling method pieces and shape of test drawn from a group of pieces in JIS can sub-
and number of pieces are specified. 50 pipes, and in ISO, stitute for ISO method.
test pieces one from a group of 100
pipes.
10.2.3 Tensile | Tensile test piece and 9.10.2 Tensile test is specified. | Alteration | The test piece shape
test tensile test method are specified in JIS is dif-
specified. ferent from that speei-
fied in ISO.
10.2.4 Flat- Flattening test piece Identical —
tening test and flattening test
method are specified.
10.2.5 Bend Bend test piece and 9.10.3.3 | Bend test is specified. Alteration | In ISO, the pipe is cut | The bend test in ISO
test bend test method are and processed to pre- can be substituted with
specified. pare test pieces, while the flattening test.
in JIS, the pipe is sup-
plied for the test as it
is.
10.3 Hydrau- | Hydraulic test and non- 9.5 The hydraulic test or Identical —
lic test or non- | destructive test meth- non-destructive test is
destructive ods are specified. specified.

test
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(I) Requirements in JIS (IT) Inter- | (III) Requirements in Inter- (IV) Classification and details of (V) dJustification for the
national national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
number o . .
No. and title of | Content No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
11.1 Inspec- Inspection results are 9.10 The test results are Deletion In JIS, the test method | JIS standard structure
tion specified. specified alongside the requirements and test is different from ISO.
test method require- results are specified
ments. separately.
11.2 Re- Method of re-inspection 9.12 Method of re-inspection | Identical —
inspection is specified. is specified.
12 Marking Marking items are 10 Marking items are Alteration | In JIS, marking of the | Changing of the mark-
specified. specified. symbol indicating the ing items specification
manufacturing method, | may induce confusion in
dimensions and symbol | the market, and there-
denoting the designa- fore the conventional
tion of special quality specification is carried
requirement are added. | on.
The number of marking
items to be indicated is
greater in ISO.
13 Report Details of report are 12 Details of report are Alteration | Two types of inspection | In JIS, the inspection

specified.

specified.

document are specified
in JIS, and four types
in ISO.

document suitable for
the requirements given
in JIS should be ap-
plied, and therefore no
change is made in the
conventional JIS speci-
fication.
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(D Requirements in JIS (IT) Inter- | (ITI) Requirements in Inter- (IV) Classification and details of (V) Justification for the
national | national Standard technical deviation between JIS and | technical deviation and
Standard the International Standard by clause | future measures
No. and title of | Content number No. of Content Classifi- Detail of technical
clause clause cation by | deviation
clause
Annex JA + Yield point or proof 6.2.2 Properties at elevated Alteration | In JIS, special quality These quality require-
Special quality stress in tensile test temperature requirements are only ments need not be man-
requirements at elevated tempera- to be applied when re- datory for applications
ture quested by the pur- relevant to JIS prod-

chaser, while in ISO,
they are mandatory

requirements.
+ Ultrasonic examina- 9.8 Non-destructive testing | Alteration | Same as above.
tion and inspection
» Eddy current exami- 9.10.5.2 | Non-destructive test Alteration | As an alternative test to
nation and inspection the hydraulic test, JIS

specifies the eddy cur-
rent test, and ISO
specifies the electro-
magnetic test.

o Charpy impact test 6.2.1 Impact value is speci- Alteration | The specified value in
fied. JIS is lower than that
of ISO.

ucts, and therefore re-
main to be treated as
optional requirements.

Same as above.

Each test method has
its advantages and dis-
advantages, and the
electromagnetic test is
not required for applica-
tions relevant to JIS
products.

The level of ISO specifi-
cation value is not nec-
essary for applications
relevant to JIS prod-
ucts.

Overall degree of correspondence between JIS and International Standard (ISO 9329-2:1997): MOD

NOTE 1 Symbols in sub-columns of classification by clause in the above table indicate as follows:
— Identical: Identical in technical contents.
— Deletion: Deletes the specification item(s) or content(s) of International Standard.

— Alteration: Alters the specification content(s) which are included in International Standard.

NOTE 2 Symbol in column of overall degree of correspondence between JIS and International Standard in the above table indicates as follows:

— MOD: Modifies International Standard.
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Errata for JIS (English edition) are printed in Standardization and Quality Control, published
monthly by the Japanese Standards Association, and also provided to subscribers of JIS
(English edition) in Monthly Information.

Errata will be provided upon request, please contact:
Standards Publishing Department, Japanese Standards Association

4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN
TEL. 03-3583-8002 FAX. 03-3583-0462 .
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