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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 the draft being attached, based on the provision of
Article 12 Clause 1 of the Industrial Standardization Law applicable to
the case of revision by the provision of Article 14.

Consequently JIS G 3456:2016 is replaced with this Standard.

However, JIS G 3456: 2016 may be applied in the JIS mark certification
based on the relevant provisions of Article 19 Clause 1, etc. of the Indus-
trial Standardization Law until 19 June 2020.

This JIS document is protected by the Copyright Law.

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

(i1)
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JAPANESE INDUSTRIAL STANDARD JIS G 3456 : 2019

Carbon steel pipes for high temperature service

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
contents.

changes from the corresponding International Standards. A list of modifications with
the explanations is given in Annex JB.

1 Scope

This Standard specifies requirements for the carbon steel pipes (hereafter referred to

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

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

[SO 9330-2 : 1997 Welded steel tubes for pressure purposes — Tech-
nical delivery conditions — Part 2 ° Electric resistance and induction
welded unalloyved and alloyed steel tubes with specified elevated temper-
ature properties (Overall evaluation : MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standards and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to
ISO/MTEC 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 (in-
cluding amendments) indicated below shall be applied.

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

JIS G 0321 Product analysis and its tolerance for wrought steel

JIS G 0404 Steel and steel products — General technical delivery requirements
JIS G 0415 Steel and steel products — Inspection documents
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JIS G 0567 Method of elevated temperature tensile test for steels and
heat-resisting alloys

JIS G 0582 Automated ultrasonic examination of steel pipes and tubes
JIS G 05683 Automated eddy current examination of steel pipes and tubes

JIS Z 2241 Metallic materials — Tensile testing — Method of test at room tem-
perature

JIS Z 8401 Guide to the rounding of numbers

3 Symbol of grade

symbols shown in Table 1.

Table 1 ~Symbols of grades and manufacturing processes

Symbols of Symbols of manufacturing processes
grades Pipe manufactur- Finishing method Marking
ing process

STPT370 . Hot-finished : H i i .
STPT410 Seamless : S Cold-finished i C 43 given in 13 1)
STPT480 Hot-finished : H

Electric resistance | Cold-finished : C

welded : E As electric resistance

welded : G

4 Manufacturing process

The manufacturing process shall be as follows.

turing processes are given in Table 1.

b) The pipes shall be heat treated in accordance with Table 2. Other heat treatment
may be performed upon agreement between the purchaser and the manufacturer.
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Table 2 Heat treatment
Symbol of Hot-finished Cold finished Hot-finished elec- Cold finished
grade seamless steel seamless steel tric resistance electric resistance
pipe pipe welded steel pipe welded and as

electric resistance
welded steel pipe
STPT370 | As manufactured. | Low temperature | As manufactured. | Low temperature

STPT410 | Low temperature annealing or nor- Low temperature annealing or nor-
annealing or nor- malizing annealing or nor- malizing
malizing may be malizing may be
applied as re- applied as re-
quired. quired.

STPT480 — —

¢) Pipes shall be furnished with plain ends, unless otherwise specified. If the pur-
chaser has requested bevelled ends, the shape of the bevelled ends shall be as
agreed between the purchaser and the manufacturer. For pipes 22 mm or under in
wall thickness, in the absence of a specific request of the shape by the purchaser,
the bevelled ends as shown in Figure 1 shall be applied.

3M~%

r 2.4 mm max.

t: wall thickness 22 mm max.

Figure 1 Shape of bevelled end

d) If the pipe is electric resistance welded, the weld bead on the external and internal
surfaces of the pipe shall be removed so as to obtain a weld joint smooth along the
contour of the pipe, unless otherwise specified. If impracticable, the removal of the
weld bead on the internal surface need not be performed.

5 Chemical composition

In heat analysis performed according to 11.1, the steel shall show the composition
given in Table 3. Other alloy elements than given in the table may be added as neces-
sary. In product analysis, if one is requested by the purchaser, the pipe shall show the
composition given in Table 3 when subjected to the analysis specified in 11.1. To the
values in Table 3, the tolerances given in Table 3 of JIS G 0321 shall apply for seam-
less steel pipes, and those given in Table 2 of JIS G 0321 for electric resistance welded
steel pipes.
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Table 3 Chemical composition
Unit : %
Symbol of C Si Mn p S

grade
STPT370 0.25 max. 0.10 to 0.35 | 0.30 to 0.90 | 0.035 max. 0.035 max.
STPT410 0.30 max. 0.10 to 0.35 | 0.30 to 1.00 | 0.035 max. 0.035 max.
STPT480 0.33 max. 0.10t0 0.35 | 0.30 to 1.00 | 0.035 max. 0.035 max.

6 Mechanical properties
6.1 Tensile strength, yield point or proof stress, and elongation

When tested in accordance with 11.2.3, the pipes shall satisfy the requirements for
tensile strength, yield point or proof stress, and elongation given in Table 4. For tensile
test of pipes under 8 mm in thickness performed using a Test piece No. 12 or Test piece
No. 5, the elongation requirement given in Table 5 shall apply.

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

Elongation @
9%
Tensile Yield point Tensile test piece
strength or proof No. 11 or Upper value: No. 4
Symbol of .
yn;ageo stress No. 12 No. Lower value: No. 14A
g Tensile test direction
N/mm? N/mm? - -
Parallel to Perpend} ¢ Parallel to Perpendll §
ipe axis ular to pipe ive axis ular to pipe
pip axis pip axis
STPT370 | 370 min. | 215 min. 30 min. 25 min. 28 m1y. 23 flun.
24 min. 20 min.
. ) . ) 24 min. 19 min.
STPT410 410 min. 245 min. 25 min. 20 min. . .
21 min. 17 min.
. . . \ 22 min. 17 min.
STPT480 480 min. 275 min. 25 min. 20 min. . .
19 min. 15 min.

NOTE : 1 N/mm?2 =1 MPa
Notes # For pipes of outside diameter under 40 mm, the elongation values in this table do
not apply, though their elongation test results shall be recorded. In this case, elon-
gation requirement agreed between the purchaser and the manufacturer may be ap-
plied.
b Parallel to pipe axis. Where feasible, however, these test pieces may be taken in a
direction perpendicular to the pipe axis.
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Table 5 Elongation values for Test piece No. 12 (parallel to pipe axis) and Test piece
No. 5 (perpendicular to pipe axis) taken from pipes under 8 mm in wall thickness

Unit : %
Elongation
Wall thickness
Test

Symbol of | . Over 1 Over 2 Over 3 Over 4 Over 5 Over 6 Over 7

grade plec:ia mm up to| mm up to|mm up to| mm up to| mm up to|mm up to| mm to
U8¢ | andincl. | and incl. | and incl. | and incl. J@nd incl. | and incl. | and excl.

2 mm 3 mm 4 mm 5 mm 6 mm 7 mm 8 mm

STPT370 No.12 | 21 min. | 22 min. | 24 min. | 26 min. | 27 min. | 28 min. | 30 min.

No. 5 16 min. 18 min. 19 min. | 20 min. | 22 min. | 24 min. | 25 min.

STPT410 [No. 12 | 16 min. | 18 min. | 19 min. | 20 min. | 22 min. | 24 min. | 25 min.

STPT480 |No. 5 11 min. 12 min. 14 min. 16 min. 17 min. 18 min. | 20 min.

Test piece No. 12 shall be taken in parallel to the pipe axis, and Test piece No. 5, in per-
pendicular to the pipe axis.

NOTE The elongation values in this table are given by deducting 1.5, for every 1 mm de-

crease in wall thickness from 8 mm, from the values given in Table 4 and rounding
the results to the whole number according to Rule A in JIS Z 8401.

6.2 Flattening property

The test piece shall be free from cracks when flattened between two platens accord-

ing to 11.2.4 until the distance H between the platens reaches the value calculated by
(1).

For pipes of outside diameter 60.5 mm or under, the purchaser may request a bend
test in place of a flattening test.

~(I+e)t

— P PR U R (1)

et

where, H : distance between platens (mm)
t © wall thickness of pipe (mm)
D : outside diameter of pipe (mm)
e  constant defined for each grade of pipe :
0.08 for STPT370,

0.07 for STPT410 and STPT480
NOTE For the flattening test, see 11.2.4.

6.3 Bendability

The bendability requirement applies where the purchaser specifies a bend test in-
stead of a flattening test for pipes of outside diameter 60.5 mm or under. When bent to
an angle of 90° with an inside radius six times the pipe outside diameter in accordance
with 11.2.5, the test piece shall be free from cracks. The bending angle is measured
from the straight position before bending.

Alternatively, the purchaser may specify a bend test with an inside radius four times
the pipe outside diameter and a bending angle of 180°.
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7 Hydraulic test characteristics or nondestructive test characteristics

When subjected to either the hydraulic test or nondestructive test according to 11.3,
the pipe shall satisfy the relevant requirements in the following. If not specified by the
purchaser, which of the tests to perform shall be left to the discretion of the manufac-
turer.

a) Hydraulic test characteristics The following shall apply.

1) If the purchaser has not specified a test pressure, the pipe shall withstand the
minimum hydraulic test pressure given in Table 6 without leakage.

For pipes of dimensions other than given in Table 7, the test pressure to be ap-
plied shall be determined as follows.

1.1) If the outside diameter of the pipe under test is within the range covered in Ta-
ble 7, select the smaller value of the two outside diameters in the table that are
closest to the outside diameter of the pipe under test.

1.2) If the wall thickness of the pipe under test is within the range of wall thickness
of the schedule numbers applicable to the outside diameter selected in 1.1), se-
lect the larger value of the two wall thicknesses in the table that are closest to
the wall thickness of the pipe under test.

1.3) Refer to Table 6 to find the test pressure value that corresponds to the outside
diameter and schedule number defined in 1.1) and 1.2), and use it for testing the

pipe.
1.4) For pipes with dimensions not falling under 1.1) or 1.2) and not indicated in Ta-

ble 7, the test pressure shall be as agreed between the purchaser and the man-
ufacturer.

In the case of electric resistance welded steel pipes whose outside diameter is
indicated in Table 7 but wall thickness is not, select the larger schedule number
of the two wall thicknesses in the table that are closest to the wall thickness of
the pipe under test, and find in Table 6 a test pressure value that corresponds to
the selected schedule number.

1.5) Where the test pressure value corresponding to the schedule number defined in
1.2) or 1.4) is found to be larger than the value P calculated according to For-
mula (2), use the value Pin place of the value selected in Table 6.

2) If the purchaser has specified the test pressure, the pipe shall be tested using the
specified pressure and withstand it without leakage. Where the specified test
pressure is found to be larger than the value P calculated according to Formula
(2) or 20 MPa, a test pressure value agreed between the purchaser and the man-
ufacturer shall apply. The test pressure value specified shall be in 0.5 MPa in-
crements for values lower than 10 MPa and in 1 MPa increments for values 10

MPa or higher.
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where, P : test pressure (MPa)
t ¢ wall thickness of pipe (mm)

D : outside diameter of pipe (mm)

stress given in Table 4 (N/mm?)

Table 6 Minimum hydraulic test pressure
Unit : MPa

Nominal wall thicknes Schedule number : Sch
10 20 30 40 60 80 100 | 120 | 140 | 160

Minimum hydraulic

2.0 3.5 5.0 6.0 9.0 12 15 18 20 20
test pressure

b) Nondestructive test characteristics When subjected to either a ultrasonic exami-

alarm level; any signal from the pipe equal to or greater than the alarm level
shall be a cause for rejection. An alarm level lower in severity than the signals
from the said reference standard may be used at the discretion of the manufac-
turer. Further, the minimum depth of square notches used for testing pipes given
other finishing than cold finishing shall be 0.3 mm.

2) ' In the eddy current examination, the signals from a reference sample containing

reference standard may be used at the discretion of the manufacturer.

8 Dimensions, mass and dimensional tolerances
8.1 Dimensions and unit mass

The outside diameter, wall thickness and unit mass of pipes shall be in accordance
with Table 7. Dimensions not specified in Table 7 may be used upon the agreement
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NOTE The unit mass values in Table 7 are the results of the calculation given
above.
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8.2 Dimensional tolerances

The tolerances on the outside diameter, wall thickness and eccentricity of pipes shall
be as given in Table 8. If the purchaser has requested a specific length, the pipe length
shall be equal to or greater than the specified length.

Table 8 Tolerances on outside diameter, wall thickness and eccentricity

. . . Tolerance on wall | Tolerance on ec-
Division Tolerance on outside diameter . ..
thickness centricity ¢
Under 50 mm +0.5 mm
.. 50 mm or over to Under 4 mm

Hot-finished and excl. 160 mm 1% 0.5 mm 20 % or under of

seamless steel .

pipe 160 mm or over to 1.6 mm 4 mm or over wall thickness
and excl. 200 mm £12.5 %
200 mm or over ® +0.8 %

Cold-finished Under 40 mm +0.3 mm Under 2 mm

seamless steel +0.2 mm

pipes, .

cold-finished 40 mm or over +0.8 % 2 mm or over

electric resistance +10 %

welded steel pipe,

hot-finished elec-

tric resistance

welded steel pipe,

and as electric

resistance welded

steel pipe

Notes ® For local repaired parts, tolerances in this table do not apply.

b For pipes with an outside diameter of 350 mm or over, the circumferential length
may be measured, in which case the tolerance applied shall be +0.5 %. The meas-
ured circumferential length (7)) shall be converted to the outside diameter (D) as fol-
lows.

D=1I/n
where, D : outside diameter (mm) = [: circumferential length (mm) =x:3.141 6

o Hccentricity shall be expressed by the ratio, in percentage, of the difference 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. However, this shall not
apply to pipes under 5.6 mm in wall thickness.

9 Appearance
The appearance of pipe shall be as follows.

a) The pipe shall be straight for practical purposes, with both ends being at right an-
gles to the pipe axis.
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b) Both internal and external surfaces of the pipe shall be finished smoothly and free
from defects detrimental to use.

¢) Pipes may be repaired by grinding, machining or other method, provided the wall
thickness after repair remains within the specified tolerance.

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

11 Tests
11.1 Chemical analysis
11.1.1 General requirements and sampling method

General requirements for chemical analysis and sampling method for heat analysis

analysis, if one 1s requested by the purchaser, shall be in accordance with Clause 4 of

JIS G 0321.

11.1.2 Analytical method

11.2 Mechanical tests
11.2.1 General

General requirements for mechanical tests shall be in accordance with Clauses 7 and

ever, only Class A sampling method shall apply.
11.2.2 Sampling method and number of test pieces

treatment batch. From each of the samples, take one tensile test piece and one flatten-
ing or bend test piece. Pipes of the same dimensions means pipes of the same outside
diameter and wall thickness. Pipes from the same heat treatment batch means a group
of pipes from continuous furnace operation under consistent heat treatment conditions;
pipes after any stop of furnace operation are not considered as belonging to the same
heat treatment batch. For pipes of the same dimensions that are all from the same
heat, “same heat treatment batch” may be replaced with “same heat treatment condi-
tions”.

11.2.83 Tensile test

The test piece and test method shall be as follows.
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a) Test piece Test piece used shall be of No. 11, No. 12 (No. 12A, No. 12B or No. 120),
shall be 14 mm (gauge length 50 mm). Test pieces No. 11 and No. 12 shall be taken
in parallel to the pipe axis, Test pieces No. 14A and No. 4, either in parallel or
perpendicular to the pipe axis, and Test piece No. 5, in perpendicular to the pipe
axis. Test piece No. 12 or No. 5 taken from the electric resistance welded steel pipe
shall not contain the weld.

b) Test method The test method shall be in accordance with JIS Z 2241.

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

In the case of seamless steel pipes, this test is only performed upon request from the
purchaser V.

Note ¥  Even when the test is omitted at the discretion of the manufacturer, the
pipes shall satisfy the specified flattening property requirements.

a) Test piece The test piece shall be 50 mm or greater in length. Where the pipe wall
thickness is 15 % or more of the pipe outside diameter, a C-shape test piece ob-
tained by cutting out a section from a ring test piece may be used.

b) Test method At room temperature (5 °C to 35 ©°C), flatten the test piece between
two platens until the distance (H) between them reaches the value given by For-
mula (1) in 6.2, and then examine for cracks. For testing the electric resistance
welded steel pipe, place the test piece as shown in Figure 2 such that the line
across the pipe section passing through the weld is perpendicular to the direction of
compression. In the case of using a C-shaped test piece, refer to Figure 3.

Direction of Direction of
compression compression

!
D )

« :
N\ M\Zﬂd . /@

Figure 2 Flattening test (ring test piece) Figure 3 Flattening test
(C-shaped test piece)

11.2.5 Bend test
The test piece and test method shall be as follows.
a} Test piece Cut an adequate length from a sample pipe.

b) Test method At room temperature (5 °C to 35 °C), bend the test piece around a
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mandrel to not less than the angle specified in 6.3 with an inside radius not more
than the value specified in 6.3, and examine for cracks. In this test, the weld shall
be positioned at about 90° from the outermost part of the bend.

11.3 Hydraulic test or nondestructive test

Either the hydraulic test or the nondestructive test shall be carried out according to
the following.

a) Frequency of test Either the hydraulic test or the nondestructive test shall be
performed on each pipe.

b) Test method The test method shall be as follows.

1) Hydraulic test Hold the pipe under at least the minimum hydraulic test pres-
sure specified in 7 a) for at least 5 s to see if it has endured the pressure without
leakage.

2) Nondestructive test, as follows. If agreed between the purchaser and the manu-
facturer, other test method specified in JIS may be used.

2.1) The ultrasonic examination specified in JIS G 0582 shall apply. Test level may

2.2) The eddy current examination specified in JIS G 0583 shall apply. Test level

12 Inspection and reinspection
12.1 Inspection
The inspection shall be as follows.
a) General requirements shall be as specified in JIS G 0404.
b) Chemical composition shall conform to the requirementsin Clause 5.
¢) " Mechanical properties shall conform to the requirements in Clause 6.

d) Hydraulic test characteristics or nondestructive test characteristics shall conform
to the requirements in Clause 7.

e) Dimensions shall conform to the requirements in Clause 8.
f) Appearance shall conform to the requirements in Clause 9.

g) Where a part or all of the supplementary quality requirements specified in Annex
JA are applied upon agreement between the purchaser and the manufacturer, the
pipe shall satisfy all of the specified requirements.

12.2 Reinspection

Pipes having failed the mechanical tests may be subjected to the retest in accordance
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13 Marking

Each of the pipes having passed the inspection shall be marked with the following
information. Where this is difficult for small diameter pipes, or if requested by the
purchaser, the marking may be given on each bundle of pipes by a suitable means. The

between the purchaser and the manufacturer.
a) Symbol of grade

The symbol of manufacturing process shall be as follows. The dashes may be re-
placed with blanks.

Hot-finished seamless steel pipe: — S—H

Cold-finished seamless steel pipe : — S — C

As electric resistance welded steel pipe : — E - G
Hot-finished electric resistance welded steel pipe : — E -~ H

Cold-finished electric resistance welded steel pipe: = E - C

diameter X wall thickness

Example : 50A x Sch40 or 60.5 % 3.9
d) Manufacturer’s name or identifying brand

14 Report

Unless otherwise specified, the manufacturer shall submit an inspection document to

Where any alloy elements not given in Table 3 have been intentionally added, the
content of these elements shall also be reported in the document.
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Annex JA (normative)

Supplementary quality requirements

JA.1 Yield point or proof stress in tensile test at elevated temperature (Z2) ¥
The following shall apply.

a) The required values of yield point or proof stress and the test temperature for the
tensile test of pipes at elevated temperature shall be as agreed between the pur-
chaser and the manufacturer.

b) For this test, one sample shall be taken from a unit of pipes of the same heat, and
from each of these samples, one test piece for testing at each of the specified tem-
peratures shall be taken.

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

Where taking a test piece following requirements in the above standard is diffi-
cult, the shape of test piece shall be a matter of agreement between the purchaser
and the manufacturer.

Note ¥ In ordering of pipes, the symbol Z2 may be used to designate this re-
quirement.

JA.2 Ultrasonic examination and inspection (Z3) 2
The following shall apply.

a) The applied criteria for detection sensitivity shall be Category UB or UC specified
in JIS G 0582, and the pipe shall not produce any signals equal to or greater than
the signals from a reference sample containing Category UB or UC reference
standard. Which of the criteria to use for testing shall be specified by the purchaser.
If not specified by the purchaser, the selection shall be left to the discretion of the
manufacturer.

b) The test method shall be in accordance with JIS G 0582.

c¢) The ultrasonic examination shall be performed on each pipe, where the pipe shall
conform to the requirements specified in a).

Note 2  In ordering of pipes, the symbol Z3 may be used to designate this re-
quirement.
JA.3 Eddy current examination and inspection (Z4) ¥
The following shall apply.

a) The applied criteria for detection sensitivity shall be Category EU, EV, EW or EX
specified in JIS G 0583, and the pipe shall not produce any signals equal to or
greater than the signals from a reference sample containing Category EU, EV, EW

PROTECTED BY COPYRIGHT

Copyright Japanese Standards Association



16
G 3456 : 2019

or EX reference standard. Which of the criteria to use for testing shall be specified
by the purchaser. If not specified by the purchaser, the selection shall be left to the
discretion of the manufacturer.

b) The test method shall be in accordance with JIS G 0583.

c¢) The eddy current examination shall be performed on each pipe, where the pipe
shall conform to the requirements specified in a).

Note ® In ordering of pipes, the symbol Z4 may be used to designate this re-
quirement.
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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).
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