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Foreword

This translation has been made based on the original Japanese Indus-
trial Standard revised by the Minister of Economy, Trade and Indus-
try, through deliberations at the Japanese Industrial Standards Com-
mittee 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 3462:2011 is replaced with this Standard.

However, JIS G 3462:2011 may be applied in the JIS mark certification

based on the relevant provisions of Article 19 Clause 1, etc. of the In-
dustrial Standardization Law until May 19, 2015.

This JIS document is protected by the Copyright Law.

Attention 1s 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 iden-
tifyving 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 3462 : 2014

Alloy steel tubes for boiler and heat exchanger

Introduction

This Japanese Industrial Standard has been prepared based on the first editions of
ISO 9329-2 and ISO 9330-2 published in 1997 with some modifications of the technical
contents.

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

1 Scope

This Standard specifies 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 of boilers, and heat exchanger
tubes, condenser tubes and catalyst tubes used in chemical and petroleum industries.

It 1s not applicable to the steel tubes for heating furnace and steel heat exchanger
tubes for low temperature service,

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

---------------------------------------------------------------------------------------------------------

--------------------------

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

[SO 9329-2 : 1997 Seamless steel tubes for pressure purposes — Techni-

cal delivery conditions — Part 2 - Unalloved and alloyved steels with
specified elevated temperature properties

[SO 9330-2 : 1997 Welded steel tubes for pressure purposes — Technical
delivery conditions — Part 2 : Flectric resistance and induction welded
unalloved and alloyed steel tubes with specified elevated temperature
properties (overall evaluation : MOD)

The symbols which denote the degree of correspondence in the contents
between the relevant International Standards and JIS are IDT (identi-
cal), 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 (in-
cluding 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-re-
sisting 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 tem-
perature

Rockwell hardness test — Test method

Guide to the rounding of numbers

3 (Classification and symbols

Tubes shall be classified into eight grades, and the designation of grade and designa-

Table 1 Designation of grade, designation of manufacturing method and marking

Designation of grade Designation of manudacturing method
Tube Finishing method Marking
manufacturing
method
Molybdenum steel tube D101 )
STBA13 | Seamless : S Hot finished : H : :
STBA20 | Electric Cold finished : C Hesigmittion ol
STBA22 | resistance As electric resistance manl_:' iﬂc;uﬁlg
Chromium-molybdenum | STBA23 | welded : E welded : G Eeic:ur;a:ce #
steel tube STBA24 with 12 b).
STBA25 Seamless : S Hot finished : H
STBA26 Cold finished : C

4 Manufacturing method

The manufacturing method shall be as follows.
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-----------------------------------------------------------------------------------------------------------------------

treatments not specified in table 2 shall be agreed between the purchaser and the

manufacturer.

d) Plain end finishing shall be applied to the shape of tube end unless otherwise speci-

fied.

Table 2 Heat treatment

Designation 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 [sothermal 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.
b} The tempering temperature for STBA 23, STBA 24, STBA 25 and STBA 26
shall be 650 °C or higher.

5 Chemical composition

accordance with 10.1 and the product analysis value shall conform to table 3.

Table 3 Chemical composition

Tubes shall be tested in accordance with 10.1 and the heat analysis value shall
conform to table 3. As required, alloy elements not included in table 3 may be added.
When the product analysis 1s required by the purchaser, tubes shall be tested in

Unit: %
Designa-
tion of C S1 Mn P S Cr Mo
gl'ade

010to | 0.10to | 030 to 0.035 0.035 B 0.45 to

STBA12 0.20 0.50 0.80 — " 0.65
015to | 0.10to | 0.30 to 0.035 0.035 ~ 0.45 to

STBAI3 | "¢ o5 0.50 0.80 max. max. 0.65
010to | 0.10to | 0.30 to 0.035 0.035 050 to | 0.40 to

STBA20 0.20 0.50 0.60 i iox 0.80 0.65
0.30 to 0.035 0.035 080to | 0.45 to

STBA22 | 0.15 max. | 0.50 max. 0.60 S i 195 0.65
, 050t | 0.30 to 0.030 0.030 100 to | 0.45 to

STBA23 | 0.15max. | ™ 5 0.60 s viapisiy 1.50 0.65
0.30 to 0.030 0.030 190to | 0.87 to

STBA24 | 0.15 max. | 0.50 max. 0.60 sk B 2 60 113
0.30 to 0.030 0.030 100to | 0.45 to

STBA25 | 0.15 max. | 0.50 max. 0.60 sl p 6.00 0.65
025t0 | 0.30 to 0.030 0.030 8.00to | 0.90 to

STBA26 | 0.15max. [ 7", 0.60 s Shviody 10.00 1.10

Japanese Slandards Association
Pravided by IHS under licansa with JS&
Mo reproductian ar nabwarking permitted withaut licansa from IHS

PR DTE C TE D B EE&QRIMH;EEM? OF STAMDARDIZATION 8872181

Mol for Hasale, 201552 083758




1
G 3462 : 2014

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

Tubes shall be tested 1n accordance with 10.2.3, and the tensile strength, yield point
or proof stress, and elongation shall conform to table 4. When the tensile test is carried
out by using No. 12 test piece for tubes under 8 mm in wall thickness, the minimum
value of elongation shall be obtained by reducing 1.5 mm from the elongation value in
table 4 at each decrease of 1 mm in wall thickness, and by rounding the result to an
integer in accordance with Rule A of JIS Z 8401. The obtained value shall conform to

table 5.
Table 4 Mechanical properties
Elongation
%
Tensile Yield Outside diameter
strength®| pointor | Under 10 | 10 mmor | 20 mm or
proof mm over to and over All diameters
| stress excl. 20 mm
D:amgna Tensile test piece
tion of No. 11 test
grade No. 11 test | No. 11 test | piece or No.| No. 4 test No. 14A
piece piece 12 test piece test piece
piece
N/mm?2 | N/mm?2 Tensile test direction
Pararell to | Pararell to | Pararell to | Pararell to | Pararell to
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/mm2=1 MPa
Note ® Exclusively for the heat exchanger tube, the purchaser may, where necessary, desig-
nate the maximum value of tensile strength, which shall be obtained by adding 150
N/mm? to the value given in this table.

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

Unit: %
Wall Over 1 mm |Over 2 mm |Over 3 mm |Over 4 mm |Over 5 mm |Over 6 mm |Over 7 mm
t]:liEkE_iﬂESE up toand |uptoand |uptoand |uptoand |uptoand |uptoand |toand
incl. 2 mm |incl. 3 mm [incl. 4 mm [inecl. 5 mm |incl. 6 mm |incl. 7 mm |excl. 8 mm
Elongation | 21 min. 22 min. 24 min. 26 min. 27 min. 28 min. 30 min.
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6.2 Flattening resistance

Tubes shall be tested in accordance with 10.2.4, and the test piece shall be free from
cracks. In this case, the distance H between the two flat plates shall be obtained by
formula (1).

e+ —

where, H: distance between flat plates (mm)
¢t - wall thickness of tube (mm)
D: outside diameter of tube (mm)
e - constant 0.08
NOTE : For flattening test, see 10.2.4.

6.3 Flaring resistance

Tubes shall be tested in accordance with 10.2.5, and they shall be free from cracks
when flared into a trumpet shape until the outside diameter becomes 1.14 times the
original outside diameter. The flaring resistance for tubes over 101.6 mm in outside
diameter shall apply only upon the requirement from the purchaser.

NOTE : For flaring test, see 10.2.5.

o e o R e e ]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

7 Hydraulic test characteristics or nondestructive test characteristics

Tubes shall be tested in accordance with 10.3, and the hydraulic test characteristics
or nondestructive test characteristics shall be as follows. Which of the characteristics is
to be tested shall be as specified by 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 the test pressure is specified by the purchaser. the tube shall withstand the

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

manufacturer. The specified test pressure shall be expressed to the nearest 0.5
MPa for values under 10 MPa, and to the nearest 1 MPa for values of 10 MPa or

greater.
25t
2 i T T T P P T TI T (2)
D
where, P: test pressure (MPa)

- wall thickness of tube (mm)
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b)

8

D: outside diameter of tube (mm)

------------------------------------------------------------------------------------------------------------------------------------

2) When the test pressure is not specified by the purchaser, the tube shall withstand

Nondestructive test characteristics Tubes shall be subjected to either the ultra-
sonic examination or the eddy current examination, and the nondestructive test

...................................................................................
----------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................

NOTE © Other nondestructive tests in accordance with JIS include JIS G 0586,
etc.

1) For the ultrasonic examination characteristics, no signal shall be equivalent to or

greater than the signal from the reference standard of reference sample of cate-
gory UD specified in JIS G 05682.

2) For the eddy current examination characteristics, no signal shall be equivalent to

Dimensions, mass and dimensional tolerances

8.1 Dimensions and unit mass

The outside diameter, wall thickness and unit mass of tubes shall be as given in ta-
ble 6. Dimensions not specified in table 6 may be used upon the agreement between the
purchaser and the manufacturer. In this case, the unit mass shall be calculated by the

Japanese Slandards Association

P rE i ki E 5T L a1 ' f e T i T b e et e i s Y it e s a g s e ¥ Ea bR sttt rr e st fis T Rt s e s it atfs g a s st s s TxifEistrsasf st it sdfrsa T b R s s sttt e o =

------------------------------

0.024 66 - conversion coefficient of unit to obtain W

A A A

NOTE : The unit mass in table 6 i1s obtained as above.
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Table 6 Dimension and unit mass of alloy steel tubes for
boiler and heat exchanger
Unit: kg/m

Out- Wall thickness
side min
di-
e |12 16|20 [23]26|29(32]85]|40|45|50]|55([60[65]|70]80(95]110]125
mm
19.0 0.838]0.94711.05 |1.15
21.7 0.972]1.10 |1.22 |1.34
25.4 1.15 |1.31 |1.46 |1.61
27.2 _1.2-‘1 1.41 |1.58 |1.74
31.8 I&LST 2.07
34.0 2.01 |2.22
38.1 2.28 |12.52
42.7 2.57 |2.85 1
45.0 2.72 13.01 6.17
48.6 2.95 |3.27 6.75 T.lﬁl
50.8 3.09 |3.43 7.100 7.56| 8.44| 9.68| 10.8| 11.8
34.0 _ﬁhﬂ.ﬁﬁ 7.61] 8.11] 9.07110.4 | 11.7V | 12.8
a87.1 3.88 8.11] 8.65] 9.69]11.2 | 125 13.7
60.3 4.10 8.62| 9.20110.3 |11.9 | 13.4| 14.7
63.5 433 |4.76 | 5.18 | 5.87] 6.565] 7.21] 7.87| 8.51] 9.14] 9.75]10.9 112.7 | 14.2 | 15.7
65.0 4.44 |1 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
70.0 480 | 5.27 | 5.74| 6.51] 7.27] 8.01] 8.75] 9.47110.2 1109 |12.2 114.2 | 16.0 | 17.7
76.2 5.76 | 6.27T ] 7.12] 7.96] 8.78] 9.59]110.4 |11.2 |11.9 |13.5 |15.6 | 17.7| 19.6
52.6 6.27 | 6.83 | 7.75] 8.67] 9.57]10.5 |11.3 |12.2 |13.1 |14.7 |17.1 | 19.4| 21.6
88.9
101.6
114.3
127.0
139.8
NOTE © On transactions, the unit mass of tube shall 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
Dimensional tolerances of tubes shall be as follows.
a) The tolerances on the outside diameter of tubes shall be as given in table 7.

b) The tolerances on the wall thickness and wall thickness deviation of tubes shall be
as given in table 8.

¢) The tolerances on the length of tubes shall be as given in table 9.
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Table 7 Tolerances on outside diameter

Unit: mm
Tolerances on outside diameter
CTEE;E; of Hot finished Cold finished As electric Cold finished
r—. seamless steel seamless steel resistance welded | electric resistance
tube tube steel tube @ welded steel tube
under 25 +0.10 +0.15 +0.10
25 or over to "
o +0.15 +0.20 +0.15
40 or over to £0.20 +0.25 +0.20
and excl. 50 104
AOoroverto : =
a3 o) an —0.8 +0.25 +(.30 +(0.25
60 or over to
and excl. 80 +0.30 +0.40 +0.30
30 or over to +0.40
and excl. 100 e ~0.60 .40
100 or over to +0.40 +0.40 +0.40
and exel. 120 +0.4 —0.60 —0.80 —0.60
120 or over to -1.2 +0.40 +0.40 +(0.40
and execl. 160 -0.80 -1.00 ~-0.80
160 or over to +0.4 +0.40 +0.40 +0.40
and excl. 200 -1.8 -1.20 -1.20 -1.20
900 6 Goas +0.4 +0.40 +0.40 +0.40
-2.4 ~-1.60 ~1.60 ~-1.60
Note @ For the tolerances on the outside diameter of as electric resistance welded steel tube,
the tolerances on the outside diameter of cold fimished steel tube may substitute upon
the requirement from the purchaser.

Table 8 Tolerances on wall thickness and wall thickness deviation #

JIS

Z, 8401.

H:;fﬁil:d Cold fimished Electric resistance
Wall atas] b seamless steel tube welded steel tube
Tolerance thickness Outside diameter
mim Imim
Under 100 c::r Under 40 40 or Under 40 40 nf-
100 over over over
_ B B +0.4 mm +0.3 mm
Under 2 0 0
2 or over to +40 % -
and excl. 2.4 0
i 2.4 or over 0 ;
TEE?;?E to and excl. +33 A +33 %
tlﬁﬂkﬂESE 3;8 +20‘ % +22 % "‘18 % t 18 %
3.8 or over 433 0 L9307 0 0 0 0
to and exel. 0 0
4.6
4.6 or over +28 % +28 %
: 0 0
Tolerance
on wall 5.6 or over Within 22.8 % of -
thickness : . wall thickness
deviation?
Notes @ The tolerance shall be rounded off to one decimal place in accordance with Rule A of

b Wall thickness deviation is the ratio of the difference between the maximum and
minimum measured thicknesses on the same cross-section to the ordered wall thick-

ness, expressed by percentage. However, this does not apply to tubes under 5.6 mm in
wall thickness.
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Table 9 Tolerances on length

Category Tolerance on length
7 m or under +7 mm
i in length 0
or under g

Add 3 mm to the plus side of above tolerance with increase of every

in outside 7mi
Urver 7. dn 3 m or its fraction in length. However, the maximum value shall be

diameter length

15 mm.
Over 50 .f m or under +10 mm
i in length 0
mm in
: . Add 3 mm to the plus side of above tolerance with increase of every
outside Over 7 m in

3 m or its fraction in length. However, the maximum value shall be

15 mm.

NOTE : The length tolerance may be 0, +30 mm upon the agreement between the purchaser
and the manufacturer.

diameter length

9 Appearance
The appearance of tubes shall be as follows.

a) The tube shall be practically straight, and the both ends shall be practically per-
pendicular to the tube axis.

b) The inside and outside surfaces of the tube shall be finished well without defects
detrimental to use. In the case of electric resistance welded steel tube, the swelling
of inside surface of the weld shall be 0.25 mm or under. The purchaser may specify
the inside swelling to be 0.15 mm or less for tubes of 50.8 mm or under in outside
diameter and 3.5 mm or under in wall thickness.

¢) The surface of the tube may be repaired by grinding, machining or other methods,
provided that the wall thickness after repairing still satisfies the specified toler-
ance on thickness.

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

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 of analytical sample
shall be in accordance with clause 8 of JIS G 0404. The sampling method when the

product analysis is required by the purchaser shall be in accordance with clause 4 of
JIS G 0321.

10.1.2 Analytical method

Heat analysis shall be in accordance with JIS G 0320. Product analysis shall be in
accordance with JIS G 0321.

10.2 Mechanical test
10.2.1 General

Japanese Slandards Association " PRDTE C TE D B EB&QRIMH&’EEM? OF STANDARDHZATION 2872181
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General matters of mechanical test shall be in accordance with clauses 7 and 9 of JIS
G 0404. The sampling method for mechanical tests in 7.6 of JIS G 0404 shall be in ac-
cordance with Class A.

10.2.2 Sampling method and number of test pieces

For the sampling method and number of test pieces, one sample shall be taken from
each unit of 50 tubes or its fraction of the same dimension and the simultaneous heat
treatment. From each sample thus obtained, one tensile test piece, one flattening test
piece and one flaring test piece shall be taken. The “same dimension” refers to the
same outside diameter and the same wall thickness. The “simultaneous heat treat-
ment’ in the case of using continuous furnace refers to a continuous heat treatment
performed under same heat treatment conditions. Therefore, if the continuous furnace
18 stopped, the tubes do not belong to the simultaneous heat treatment. When all tubes
of the same dimension to be tested belong to the same heat, the same heat treatment
conditions may be applied instead of the simultaneous heat treatment.

In addition, for electric resistance welded steel tubes, one sample shall be taken from
each unit of 100 tubes or 1ts fraction of the same dimensions and the simultaneous heat
treatment. From each sample thus obtained, one reverse flattening test piece shall be
taken.

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

a) Test piece Tensile test piece shall be one of No. 11, No. 12 (No. 12A, No. 12B and
No. 12C), No. 14A or No. 4 test pieces specified in JIS Z 2241, taken in parallel to
the tube axis. The sampling position in thickness direction of No. 14A or No. 4 test
pieces used for bars shall be in accordance with A.7 of JIS G 0416. No. 4 test piece
shall have a diameter of 14 mm (gauge length 50 mm).

In the case of obtaining a tensile test piece from an electric resistance welded
steel tube, No. 12 test piece shall be taken from a position without any weld.

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

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

The flattening test of seamless steel tubes may be omitted unless otherwise specified
by the purchaser?V,

Note V¥ This means that the flattening test may be omitted at the discretion of
the manufacturer, but only on the precondition that the flattening resis-
tance of the tube satisfies the specification.

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

b) Test method The test piece shall be placed at ordinary temperature between two
flat plates and flattened by compression until the distance A between the plates is
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decreased to the value obtained by formula (1) in 6.2 or less, and then examined for
cracks. In the case of electric resistance welded steel tubes, however, the test piece
shall be placed, as shown 1n figure 1, so that the line connecting the centre of the
tube and the weld is perpendicular to the direction of compression. A C-shape test
piece shall be placed as shown in figure 2.

Direction of compression Direction of compression

The flaring test of seamless steel tubes may be omitted unless otherwise specified by
the purchaser 2.
Note?  This means that the flaring test may be omitted at the discretion of the
manufacturer, but only on the precondition that the flaring resistance of
the tube satisfies the specification.

a) Test piece The test piece shall have a length suitable for the test.

b) Test method The test piece shall be flared at one of the tube ends at ordinary
temperature ito a trumpet shape and to at least the size specified 1n 6.3 with
conical tool forming an angle of 60°, and examined for any cracks.

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

When the flaring test 1s carried out, the reverse flattening test may be omitted
unless otherwise specified ¥

Note®  This means that the reverse flattening test may be omitted at the discre-
tion of the manufacturer, but only on the precondition that the reverse
flattening resistance of the tube satisfies the specification.

a) Test piece A length of 100 mm shall be cut off from one end of the tube to prepare
a sample. This sample shall be split 1in half by cutting at positions that are dis-
placed 90° circumferentially from the weld line to its both sides, and one of the split
halves which contains the weld shall be used as a test piece.

Japanese Slandards Association PR C" T E C TE D H b:.E'I(:Ei;]—' EEMH’:BEM? OF STANDARDHZATION 2872181

Pravided by IHS under licansa with JS& Mot for RHasale, 2015572 083758
Mo reproductian ar nabwarking permitted withaut licansa from IHS



12
G 3462 : 2014

b) Test method The test piece shall be opened up and flattened by positioning the
weld line at the top, and then examined for any cracks in the weld.

10.3 Hydraulic test or nondestructive test

The hydraulic test or nondestructive test shall be as follows.

a) Frequency of test The hydraulic test or nondestructive test shall be carried out
for each one of tubes.

b) Test method The hydraulic test or nondestructive test shall be as follows.

1) Hydraulic test The tube shall be held under at least the minimum hydraulic test
pressure specified in 7 a) for at least 5 s, and then examined if it endures the

pressure without leakage.

2) Nondestructive test The test method shall be as follows. Other nondestructive
tests 1n accordance with JIS, when performed, shall be as agreed between the
purchaser and the manufacturer.

2.1) The ultrasonic examination shall be in accordance with JIS G 0582. The test
may be conducted by a category of reference standard stricter than category UD.

2.2) The eddy current examination shall be in accordance with JIS G 0583. The test
may be conducted by a category of reference standard stricter than category EY.

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 clause 5.
¢) The mechanical properties shall conform to clause 6.

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

e) The dimensions shall conform to clause 8.

f) The appearance shall conform to clause 9.

T T T I I I I L iyt it Tt i s rraa r r  r r ra t L Tt T T it

11.2 Re-inspection

Tubes which failed mechanical test may be further evaluated for acceptance by con-
ducting a retest specified in 9.8 of JIS G 0404.
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12 Marking

Each tube which passed the inspection shall be marked with the following items.
Tubes may be bundled together and marked for each bundle by a suitable means, when
required by the manufacturer or when the small outside diameter of the tubes 1s an

---------------
---------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------

--------------
---------------------------------------------------------------------
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
---------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

13 Test report

The manufacturer shall submit an inspection document to the purchaser unless oth-
erwise specified. The test report shall be in accordance with clause 13 of JIS G 0404.
The type of the inspection document shall be the standard designation 3.1 in table 1 of
JIS G 0415, unless otherwise specified at the time of ordering.

If any alloy elements not specified in table 3 are intentionally added, the content of
the added alloy elements shall be appended to the inspection document.
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Annex JA (normative)
Special quality requirements

This Annex specifies the special quality requirements. The special quality require-
ments shall be applied to a part of or all items on straight tubes upon the agreement
between the purchaser and the manufacturer.

JA.1 Hardness (Z1)V
The hardness shall be as follows.
a) The hardness of tubes shall be as given in table JA.1.

b)

c)
d)

Japanese Slandards Association

Table JA.1 Hardness

Rockwell hardness
Designation of grade HRBS or HRBW #
(Mean of three Pnints)
STBA12 80 max.
STBA13 81 max.
STBA20 85 max.
STBA22 85 max.
STBA23 85 max.
STBA24 85 max.
STBA25 85 max.
STBA26 89 max.
Note @ The measurement may be made by either
HRBS or HRBW. In case of any doubt aris-
ing, however, HRBS shall be used.

The sampling method and the number of test pieces shall be in accordance with
that of the tensile test in 10.2.2.

An adequate length shall be cut off from one end of a tube to prepare a test piece.

The test method shall be in accordance with JIS Z 2245. The hardness of cross sec-
tion or inside surface of the test piece shall be measured at three points on each
test piece.

Tubes of 2 mm or under in wall thickness shall not be tested. For the electric re-
sistance welded steel tubes, the test shall be conducted in the portion without any
weld and heat-affected zone.

The hardness of tubes shall conform to table JA.1.

Retest Tubes may be further evaluated for acceptance by conducting a retest
specified in 9.8 of JIS G 0404.

Note ¥ The hardness can be designated as Z1 on transaction of tubes.
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JA.2 Yield point or proof stress in elevated temperature tensile test (Z2) 2

The vield point or proof stress in elevated temperature tensile test shall be as fol-
lows.

a) Yield point or proof stress value and the test temperature in the elevated tem-
perature tensile test of tubes shall be as agreed between the purchaser and the
manufacturer.

b) For the sampling method and number of test pieces, one sample shall be taken
from each unit of tubes belonging to the same heat. From each sample thus ob-
tained, one test piece shall be taken for each test temperature.

c) Test piece and test method shall be in accordance with JIS G 0567.

If taking a test piece as specified in JIS G 05667 1s impracticable, the shape of the
test piece shall be as agreed between the purchaser and the manufacturer.

Note 2 The specification of the yield point or proof stress in elevated tempera-
ture tensile test can be designated as Z2 on transaction of tubes.

JA.3 Ultrasonic examination and inspection (Z3) 3
The ultrasonic examination and inspection shall be as follows.

a) The criteria of the working sensitivity in the ultrasonic examination shall be cate-
gory UA or UC as defined in JIS G 0582, and no signal shall be equivalent to or
oreater than the signal from the reference standard of the reference sample.

b) The method of ultrasonic examination shall be in accordance with JIS G 0582.

c¢) The ultrasonic inspection shall be performed for each tube and the results shall
conform to the requirements specified in a).

Note® The specification of the ultrasonic examination can be designated as Z3
on transaction of tubes.

JA.4 Eddy current examination and inspection (Z4) ¥
The eddy current examination and inspection shall be as follows.

a) The eriteria of the working sensitivity in the eddy current examination shall be cat-
egory EU, EV, EW or EX as defined in JIS G 0583, and no signal shall be equiva-
lent to or greater than the signal from the reference standard of the reference sam-
ple.

b) The method of the eddy current examination shall be in accordance with JIS G
0583.

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

Note? The specification of the eddy current examination can be designated as
Z4 on transaction of tubes.
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Annex JB (normative)
U-bend tubes

This Annex specifies the U-bend tubes. When required by the purchaser in addition
to the items specified in the text, the requirements given in this Annex shall be applied
by the manufacturer.

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

a) The U-bend tubes shall be made 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 required by
the purchaser, the heat treatment may be agreed between the purchaser and the
manufacturer.

JB.2 Appearance

The bent portion shall be free from defects detrimental to practical use.

JB.3 Dimensional tolerances on U-bend tubes

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

JB.4 Measurement of dimensions of U-bend tubes

From an unit of tubes of the same dimension that have been bent at the same time,
one sample product with the smallest bending radius shall be taken. The outside di-
ameters of the tube shall be measured in the two circumferential directions (minor axis
side and major axis side) at 90° from the bent portion (dimension Ds in figure JB.1) to
determine the variation of the outside diameter. Also, the wall thicknesses of the tube
in that position shall be measured at four points on the circumference, to obtain the
wall thickness reduction rate as the minimum value of the four measurements.

JB.5 Hydraulic test characteristics

The manufacturer may perform the hydraulic test in 10.3 b) 1) by using a U-bend
tube instead of a straight tube. In this case, the hydraulic test characteristics of the
U-bend tube shall conform to 7 a).
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Unit: mm
A
Q.
Q
A
-
=, |
200 _
[
_ L :
R: bent radius p: pitch
D,: nominal outside diameter P: p+ D,
Ds: outside diameter of bent L: length of product
portion in minor axis side L, mnominal length o
D, ¢ outside diameter of bent I.+ R+ D2
portion in major axis side I length of straight tube
t, - nominal thickness portion of product
t; © minimum thickness of I, * nominal length of straight
bent portion tube portion
Figure JB.1 U-bend tube
Table JB.1 Dimensional tolerances for U-bend tube
Outside diameter variation of bent Reduction rate of Tolerance on
portion ¥ wall thickness of | pitch (p) or P
mm bent portion
: . . . . ’ 'tn . f]
Minor axis side Major axis side Wi 100
Dn - DH DI. ) Dn "
% mim
: D
/Ky =D, (S0 25 O "_ %100 max. +1.5
max. max. 23R
Note @ If the calculated value of the variation of the outside diameter is less
than 0.5 mm, this specification value shall be 0.5 max.

Table JB.2 Tolerance on length of U-bend tube

Nominal length of straight tube Tolerance on length (/or L)
portion (/,) mm
7 m max. ¥
0
" +10
Over 7m i
Length can be assessed by either /or L.

Japanese Slandards Association PR DTE C TE D BEE@EMH(EEMY OF STANDARDHZATION 2872181

Pravided by IHS under licansa with JS& Mot for RHasale, 2015572 083758
Mo reproductian ar nabwarking permitted withaut licansa from IHS



LHODIHAdOD A AHLOHALOUd

Annex JC (informative)
Comparison table between JIS and corresponding International Standards

JIS G 3462 : 2014 Alloy steel tubes for boiler and heat exchanger

ISO 9329-2 : 1997 Seamless steel tubes for pressure purposes

Tech-

nical delivery conditions — Part 2 ° Unalloved and alloved steels with

specified elevated temperature properties
ISO 9330-2 : 1997 Welded steel tubes for pressure purposes

nical deliveryv conditions Part 2 - Electric resistance and induction

Tech-

welded unalloyed and alloved steel tubes with specified elevated tem-

| perature properties
(I) Requirements in JIS (ID) Inter- | (ITD) Requirements in (IV) Classification and details of technical (V) Justification for the
national International Standard deviation between JIS and the Interna- technical deviation and
Standard tional Standard by clause future measures
No. and Content number No. of Content Classifica- | Detail of technical deviation
title of clause tion by
clause clause
1 Scope Alloy steel tubes used | ISO 1 Unalloyved and al- Deletion In JIS, only alloy steel tubes | 1 Achieving conformity
for boiler, heat ex- 9329-2 loved steel tubes Addition are specified. Carbon steel with ISO was challenging
changer, ete. ISO with specified ele- tubes are specified in other | because JIS and ISO are
9330-2 vated temperature JIS. different in structure (JISs
properties. are divided according to
- product application while
2_ Norma- ISOs are divided according
tive refer- to manufacturing method)
ences and in dimensional system,
- . . , _ and also because JIS is
3 Cﬁlaamﬁ- Eight grades of mo- " | In ISO 9329-2, four Deletmp In JIS, Carbon steel 15 de- cited in mandatory regula-
cation and | lybdenum steel tube grades of unalloyed | Alteration leted and molybdenum steel | {jons.
symbols and chromium- steels and 14 grades | Addition is added. 2 To mediate this devia-

molybdenum steel tube
are specified.

of alloyed steels are
specified.

In ISO 9330-2. four
grades of unalloyed
steels and three
grades of alloyed
steels are specified.

tion, the corresponding
ISOs were translated into

Japanese and published as

JISs (JIS G 7220 and JIS
G 7224). ISO-conforming
JISs were prepared to
achieve conformity with
International Standard
and to promote ISO prod-
ucts.
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(I) Requirements in JIS (IT) Inter- | (II) Requirements in (IV) Classification and details of technical (V) Justification for the
national International Standard deviation between JIS and the Interna- technical deviation and
Standard tional Standard by clause future measures
No. and Content number No. of Content Classifica- Detail of technical deviation
title of clause tion by
clause | clause
4 Manu- The manufacturing 5.3, The manufacturing Alteration JIS and ISO are identical in | 3 Apart from ISO, this
facturing method, heat treat- 5.4, method, heat treat- the specification items but JIS is required as a stan-
method ment and shape of 8.2 ment and shape of different in the specified dard for special purpose.
tube end are specified. tube end are speci- contents, 4 Therefore. this JIS
fied. | adopts most of the contents
5 Chemical | The compositions for 6.1 (4 + 4) grades of un- | Addition JIS and ISO are different in | from the previous edition
- composi- eight grades are speci- alloved steels, (14 Deletion the composition of alloved to stabilize the market.
g tion fied. + 3) grades nfﬂllﬂ}*ed Alteration steel. 5 Future task :
g steels are specified. Harmonization will be en-
Q | 6 Me- Tensile strength, flat- 6.2.1 Room temperature Deletion In JIS, impact testing is de | hanced by incorporating as
E E chanma.] t-:-:-m.m:;r I‘Eﬂ.l.ﬂtﬂn{:E. 9.10.3 ltgnmle. ﬂatifemrfg*. Addition !eted w.hﬂe reverse flatten- many specification con-
! properties flaring remstm:me and 9.10.4 drift expanding, im- ing resistance is added. tents of corresponding ISO
e reverse ﬂattcmng re- pact, etc.) and ele- standards into this JIB aa
») sistance are specified. vated temperature :
% tensile test are spec- possible. , ,
;é Fod ':'He:l'eaftﬁfr in t.h131 cﬂ!u_mn_.
Q 7 Hydrau- | Either the hydraulic 9.5 Either the hydraulic | Deletion | In JIS, the eddy current il""“.’ﬂ"_’““““” B 'T‘d";“:“"“]
E lic test test characteristics or leak-tightness test Addition examination is added while el
character- | nondestructive test characteristics or the electromagnetic testing
istics or characteristics is ap- non-destructive test is deleted.
nonde- plied. characteristics is ap-
structive plied.
test char-
acteristics
8 Dimen- Dimensions, mass and 7 Outside diameters, Alteration | JIS and ISO have different
sions, dimensional tolerances wall thicknesses and dimensional systems.
mass and of tubes are specified. mass of tubes are
dimen- selected from ISO
sional tol 4200 and ISO 1129.
erances
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» Eddy current ex-
amination and inspec-
tion

(I) Requirements in JIS (IT) Inter- | (ITI) Requirements in (IV) Classification and details of technical (V) Justification for the
national International Standard deviation between JIS and the Interna- technical deviation and
Standard tional Standard by clause future measures
No. and Content number No. of Content Classifica- Detail of technical deviation
title of clause tion by
clause clause
9 Appear- Appearance is speci- 8 Appearance and Identical
ance fied. soundness are speci-
fied.
10.1 Chemical analysis is 9.3 Chemical analysis is | Identical
E Chemical specified. specified.
E analysis
ﬁ 10.2 Me- Tensile test, flattening 9.3 Testing of mechani- Alteration JIS and ISO are identical in
ﬁ chanical test, flaring test and 9.4 cal and technological the specification items but
O test reverse flattening test 9.10 characteristics. different in the frequency of
-':E are specified. sampling and the shape.
E 11 Inspec- Inspection and 9.10, Tests and retests are | Addition In JIS, inspections related to
3 tion and re- | re-inspection are speci” 9.12 specified. Annexes are added.
5 inspection fied.
oo 12 Marking | Items to be marked are 10 Items to be marked Alteration JIS and ISO are identical in
= specified. are specified. the specification items but
different in the specified
contents.
13 Test re- | Test report is specified. 12 Test report is speci- | Alteration | In JIS, one inspection doc-
port fied. ument is specified, while in
IS0 four inspection docu-
ments are specified.
Annex JA « Hardness 6.2.2 Elevated tempera- Addition In JIS, hardness is added.
(normative) | * Elevated tempera- ture test
Special ture tensile test 9.8 Non-destructive test
quality re- « Ultrasonic examina- 9.10.5.2 | Non-destructive test
quirements | tion and inspection
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(I) Requirements in JIS (ID) Inter (ITI) Requirements in (IV) Classification and details of technical (V) Justification for the

national International Standard deviation between JIS and the Interna- technical deviation and
Standard tional Standard by clause future measures

No. and Content number No. of Content Classifica- Detail of technical deviation

title of clause tion by

clause clause

Annex JB The manufacturing — . Addition In JIS, the manufacturing

(normative) | method of U-bend tube method of U-bend tube is

U-bend is specified. added.

tube

E Overall degree of correspondence between JIS and International Standards (ISO 9329-2: 1997, ISO 9330-2: 1997): MOD
E NOTE 1 Symbols in sub-columns of classification by clause in the above table indicate as follows:
5 — Identical - Identical in technical contents.
g — Deletion : Deletes the specification item(s) or content(s) in International Standard.
5 — Addition : Adds the specification item(s) or content(s) which are not included in International Standard.
E — Alteration : Alters the specification content(s) which are included in International Standard.
E NOTE 2 Symbol in column of overall degree of correspondence between JIS and International Standards in the above table indicates as follows:
= MOD : Modifies International Standards.
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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:

Publishing Group, Japanese Standards Association

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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