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ERRATA

Page 21 .
The third figure from the top in the wall thickness 3.5 (mm) is corrected as follows,

Error 3.40

Correct 2.40

 Remarks : This erratum is for correcting the second edition of this Standard.
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@ JAPANESE INDUSTRIAL STANDARD JIS
Stainless steel boller and heat exchanger tubes G 3463-199%4

1. Scope This Japanese Industrial Standards specifies the stainless steel
tubes (hereafter referred to as "tubes"”) used for exchanging heat on the
inside and outside of the tube, such as superheater tubes of boilers, and
heat exchanger tubes,.condenser tubes, catalysis tubes, etc. used in
chemical and petroleum industries. However, it is not applicable to the
heating furnace tube.

Remarks 1. The purchaser may designate in addition to the items
specified in text, by prior agreement with the manufac-
turer, a part or all of the items in the special quality
requirements Z1, Z2, Z3, Z4, and 26 specified in Annex 1
and the item of U-bend tube specified in Anmex 2.
Annex 1 Zi Hardness

Annex 1 Z2 Elevated temperature yield point or proof
stress

Annex 1 Z3 Ultrasonic examination
Annex 1 Z4 Eddy current examination
Ammex 1 Z6 Corrosion test

Annex 2 U-bent tube

2. The standards cited in this Standard are shown in Attached
Table 9. -

2. Grades and symbols Tubes shall be classified into 35 grades, and their
symbols shall be as given in Table 1.

3. Method of manufacture The method of manufacture shall be as follows.

L Tﬁe tube shall be manufactured by seamless process, or by automatic arc
welding, laser welding or electric resistance welding process.

(2) The tube shall be heat-treated as specified in Table 1. However, heat
- treatments not specified in Table 1 shall be subjected to the agreement
between the purchaser and supplier.

(3) The tube shall be adequately treated to remove the oxide film that may
adversely affect inspection.
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Table 1. Heat treatment
Classifi- Symbol of Heat treatment °C
cation ‘| grade
Annealing Solution treatment
Auste- SUS304TB - 1010 min., rapid cooling
nitic SUS304HTB - 1040 min., rapid cooling
tube SUS304LTB - - 1010 min., rapid cooling
SUS309TB - 1030 min., rapid cooling
SUS3095TB - 1030 min., rapid cooling
SUS310THB - 1030 min., rapid cooling
SUS310STB - 1030 min., rapid cooling
SUS316TB - 1010 min., rapid cooling
SUS316HTB - 1040 min., rapid cooling
SUS316LTB - 1010 min., rapid cooling
SUS316TiTB - 920 min., rapid cooling
SUS317TB - 1010 min., rapid cooling
SUS317LTB - 1010 min., rapid cooling
SUS836LTB - 1030 min., rapid cooling
SUS890LTB - 1030 min., rapid cooling
SUS321TB - 920 min,, rapid cooling
SUS321HTB - Cold finished 1095 min.,
| rapid cooling
Hot finished 1050 min.,
: rapld cooling
SUS347TB - 980 min., rapid cooling
SUS347HTB - Cold finished 1095 min.,
rapid cooling
Hot finished 1050 min., -
rapid cooling ‘
SUSXM15J1TB - 1010 min., rapid cooling
Austenitice- | SUS329J1TB - 950 min., rapid cooling
farritie SUS329.J3LTB - ‘950 min,, rapid cooling
tube SUS329J4LTE - 950 min,, rapid cooling
Ferritie SUS405TB 700 min., air cool- -
tube ing or slow cooling
SUS409TB 700 min., air cool- -
ing or slow cooling
SUS409LTB 700 min., air cool- -
. ing or slow cooling
SUS410TB 700 min., air cool- -
ing or slow cooling
SUS410T1iTB 700 min., air coel- -
ing or slow cooling
SUS430TB - 700 min., air cool- -
ing or slow cooling
SUS4301LXTB 700 min., air cool- -
ing or slow cooling
SUS430J1LTB | 720 min., air cool~ -
ing or slow cooling
SUS436LTB 720 min., air cool- -
ing or slow cooling
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Table 1. (continued)
Classifi- Symbol of Heat treatment °C
cation grade '
Annealing Solution treatment
SUS444TB 700 mwin., air cool- -
ing or slow cooling
SUSXM8TB 700 min., alr cool- -
- ing or slow cooling
SUSXM27TB 700 min., air cool- -
ing or slow cooling

Remarks: For SUS321TB, SUS316TiTB, and SUS347TB, stabilizing treatments
may be designated. In this case, the temperature of heat '
treatments shall be 850°C to 930°C.

Informative reference: SUSB36LTB and SUS890LTB correspond respectively to
SUS317J4L and SUS317J5L specified in JIS G 4303,
JIS G 4304 and JIS G 4305.

4. Chemlcal composition The tube shall be subjected to the test of 10.1
and the resulted cast analysis shall be as given in Table 2.
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5. Mechanical properties

5.1 Tensile strength, yield point or proof stress, and elongation The
tube shall be subjected to the test of 10.2, and the resulted tensile
strength, proof stress, and elongation shall be as given in Table 3.

Table 3. Mechanical properties

Symbol of Tenslile | Proof Elongation 4
grade strength | stress
- | 20 mm min, in 10 mm or over | Under 10 mm
outside diameter | to and excl. in outside
- 20 mm in out—~ | diameter
No.ll test piece | side diameter
No.ll test
N/mm? N/mp? | NO-1Z test plece ), 19 iegt piece
(T ‘ piece
SUS3041B 520 min. 1205 min. 35 min. 30 min. 27 min.
SUS304HTB 520 min. (205 min. 35 min. 30 min. 27 min.
SUS304LTB 480 min. (175 min. 35 min, 30 min. 27 min.
SUS309TB 520 min. |205 min. 35 min. 30 min. 27 min.
SUS309STB 520 min. (205 min. 35 min. 30 minm. 27 min.
SUS310TB 520 min. |205 min. 35 min. 30 min. 27 min.
SUS31L0STB 520 min. 205 min. 35 min. . 30 min. 27 min.
SUS316IB 520 min. {205 min. 35 min. 30 min. 27 min.
SUS316HTE 520 min. {205 min. 35 min. 30 min. 27 min.
SUS316LTB 480 min. [175 min. 35 min. 30 min. 27 min.
SUS316TiTBE | 520 min. 205 min. 35 min. . 30 min. 27 min.
SUS317TB 520 min, {205 min. 35 min. 30 min. 27 min.
SUS317LTB 480 min. (175 min. 35 min. 30 min. 27 min.
SUS836LIB 520 min. (205 min. 35 min. 30 min. - 27 min.
SUS89QLTB 490 nmin. [215 min. 35 min. 30 min. 27 wmin.
SUS321TB 520 min. 205 min. 35 min. 30 min. 27 min.
SUS321HTB 520 min. (205 min. 35 min. 30 min. . 27 min.
' SUS347TB 520 min. 205 min. 35 min. 30 min. 27 min.
L SUS347HTB 520 min. {205 min. 35 min. 30 min. 27 min.
SUSXM15J1TB | 520 min. 205 min. | 35 min. 30 min. 27 min.
SUS329J1TB | 590 min. {390 min. 18 min. 13 min. 10 min.
SUS329J3LTB | 620 min. 450 min. 18 min. 13 min. 10 min.
SUS329J4LTB 520_ min. (450 min. 18 min. 13 min. 10 min.
SUS405TB 410 min. [205 min. 20 min. 15 min. 12 min.
SUS409TB 410 min. {205 min. 20 min. 15 min. 12 min.
SUS409LIB 360 min. {175 min. 20 min. 15 min. 12 min.
SUS410TB 410 min. 205 min. 20 min, 15 min. 12 min.
SUS410TiTB ] 410 min. |205 min. 20 min. 15 min. 12 min.
SUS430TB 410 min. [245 min. 20 min. 15 min. 12 min.
SUS430IXTB | 360 min. [175 min. 20 min. 15 min. 12 min.
SUS430J1LTB | 390 min. [205 min. 20 min. 15 min. 12 min.

»27
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-Table 3. (continued)
Symbol of Tensile | Proof Elongation F4
grade strength; stress -
20 mm min., in 10 mm or over | Under 10 mm
outside diameter| to and excl. | in outside
20 mm in out~ | diameter
No.ll test pilece| side diameter
' No.1l1 test
N/um? N/mm? | No-12 test plece No.ll test plece
plece
SUS436LTB 410 min.|245 min. 20 min. 15 min, 12 min,
SUS444TB 410 min.|245 min. 20 min, 15 min. 12 min.
SUSXM8TB 410 min.|205 min. 20 min. 15 min. 12 min.
SUSXM27TB 410 min.|245 min. 20 min. 15 min. 12 min,
Remarks 1. Exclusively for heat.exchénger tube, the purchaser may, when
necessary, designate the upper limit of tensile strength, which
shall be the value wherein 200 N/mm? is added to the value
given in Table 3,
2. When the tensile test is carried out on No. 12 test piece for

the tube of under 8 mm in wall thickness, the minimum value of
elongation shall be calculated by subtracting 1.5 % from the
values of elongation given in Table 3 for each 1 mm decrease in
wall thickness, and rounding off the result to an integer in
accordance with JIS Z 8401. Examples of calculation are glven

in Informative reference Table 1.

When the tensile test plece is taken from the automatic arc
welded tube, laser welded tube, and electric resistance welded
tube, No. 12 test plece shall be taken from a seamless portion.

Informative reference Table 1.

Examples for calculation of elongation value in the case of No. 12
test plece for tubes of under 8 mm in wall thickness

Classification Elongation value for each wall thickness division %

mm to [mm up |[mm up |[mm up | mm up mn up | mm up

Over 7 { Over 6 |Over 5| Over 4| Over 3| Over 2 Over 1

and to and | to and | to and | to and| to and { to and
excl. |inecl.,  |inel. | incl. | inecl, | inecl. | inel.
8 mm 7 mm 6 mm 5 mm 4 mm 3 mm 2 mm
Austenitic tubes 35 34 . 32 30 29 28 26
Austenitic—ferritie 18 16 15 14 12 10 9
tubes
Ferritie tubes 20 i8 - 17 16 14 12 11

>E
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5.2 Flattening resistance The tube shall be tested in accordance with
10.3 and free from flaws or cracks on 1ts wall surface. The distance
between the flat plates in this test shall be in accordance with the
following formula.

(1+e) ¢
H=

=

where, K : distance between the flat plates (mm)

wall thickness of tube (mm)

T
e

outside diameter of tube {mm)

o

¢ : constant individually defiﬁed for each grade of tube
0.09 for austenitic tube
0.07 for austenitic—ferritic tube and ferritic tube
5.3 Flaring resistance When the austenitic tube is flared to 1.2 times
the outside diameter, and the austenitic—ferritic tube or the ferritic tube

to 1.14 times the outside diameter subjected to the test in 10.4, no flaws
shall be generated.

5.4 reverse flattening resistance When the automatic are welded tube,
laser welded tube, and electric resistance welded tube are subjected to the
test of 10.5, they shall be free from flaws, cracks, etec. in the weld zone.

6. Austenite grain size When the tube of SUS321HTB is subjected to the
test of 10.6, its austenite average grain size shall be No. 7 or coarser.

7. Hydraullc test characteristic or nondestructive examination
characteristic When the tube 18 .subjected to the test of 10.7, its

hydraulic test characteristic or nondestructive examination characteristic
shall conform to either of the following. The preference shall be in
accordance with the designation made by the purchaser or left to the
discretion of the manufacturer.

7.1 Hydraulic test characteristic When the hydraulic pressure is
designated by the purchaser, apply the designated pressure; or, in its
absence, the pressure P calculated from the formula below (10 MPa max.) i
applied, the tube shall withstand it without leakage. '

In this case, the purchaser may designate values of pressure lower or
higher than the pressure P.

When a hydraulic test is made in accordance with the designation by the
purchaser and the test pressure exceeds either the value P or 10 MPa, the
test pressure shall be subjected to the agreement between the purchaser and
supplier. In this case, the designated hydraulic test pressure shall be
expressed in the nearest 0.5 MPa for under 10 MPa, and in the nearest 1 MPa
for 10 MPa or over. In the case of calculation, the pressure £ shall be
calculated from the following formula and rounded off likewise to the

nearest 0.5 MPa or 1 MPa.
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_ 25t
P=D

where, P : test pressure (MPa)
¢t t wall thickness of tube (mm)
Dt outside diameter of tube (mm)

§ 3 60 Z of the minimum value of proof stress specified in
Table 3. (N/mm?)

7.2 Nondestructive examination characteristic Either an ultrasonic

examination or an eddy current examination shall be made on the tube, and

there shall be no signal equal to or greater than those produced by the

artificial flaws of the reference test block which is the division UD of the

working sensitivity in JIS G 0582 or the division EY of the working kﬂ)
sensitivity specified in JIS G 0583, respectively.

8. Dimensions, mass, and dimensional tolerances

8.1 Dimensions and mass The outside diameter, wall thickness, and mass of
the tube shall be as specified in Attached Tables 1 to B unless otherwise

specified, '

8.2 Dimensional tolerances The dimensional tolerances of the tube shall
be as follows.

(1) Tolerances on the outside diameter of the tube shall be as given in
Table 4.
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Unit: mm

Division of outside

Tolerances on outside diameter

diameter
Hot Cold Automatic arc welded tube
finished | finished | Laser welded tube and
geamless seamless | Electric resistance welded
tube tube tube
Under 40 +0.4 | £0.25 + 0.25
40 or over to and excl. 50 -0.8
50 or over to and excl. 60
60 or over to and excl. 80 +* 0.30 + 0.30
80 or over to and excl. 100 +0.40 + 0.40
100 or over to and excl. 120 +0.4 +0.40 +0.40
-1.2 _0160 —0.60
120 or over to and excl. 160 +0.40 +0.40
- -0.80 ~0.80
160 or over to and excl. 200 +0.4 +0.40 +0.40
-i.8 -1.20 -1.20
200 or over +0.4 +0.40 +0.40
—2 |4 _1-60 _1.60

Remarks 1. The tolerances on the outside diameter of ferritie cold
finished seamless tube, automatic arc welded tube, laser welded
tube, and electric resistance welded tube shall be +£0.10 mm
for outside diameter of under 25 mm, *+ 0.15 mm for outside
diameter of 25 mm or over to and excluding 40 mm, and +0.20 mm
for outside diameter of 40 mm or over to and excluding 50 mm.

2. The purchaser may specify the tolerances on the outsaide
diameter of cold finished seamless tube, automatic arc welded
tube, laser welded tube, and electric resistance welded tube of
under 40 mm in outside diameter as *+ 0.20 mm.
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(2) The tolerances on the wall thickness and the eccentricity shall be as
specified in Table 5.

Table 5. Tolerance on wall thickness and og eccentricity

Division | Division Hot Cold Automatic arc welded

of of wall finished : finished tube Laser welded

tolerance | thick-~ seamleas seamless tube Electric re-
ness tube tube sistance welded tube

Division bf outside diameter mm

Under| 100 or | Under 40 | 40 or | Under 40 | 40 or

‘mm 100 over over over
Tolerances| Under 2 - - +0.4 mm +22 +0.4 mm +22
on wall o 0 o 0 &
thickness )
2| 2 or +40 - +20 . +20
over to 0 D 0
and . . ‘ ’
excl.
2.4
2.4 or +35 +35
over to 0 0
and '
. excl.
3.8
" 3.8 or +33 +33
over to 0 i 0
and
‘excl,
4 L ] 6
4.6 or +28 +28 K“)
over 0 0
Tolerances - 22.8 max. of | C - -
on eccen- : wall thickness

tricity %

Remarks: The eccentricity means the ratio of the difference between
maximum and minimum of measured wall thickness in the same
section to the specified wall thickness and this is not
applicable to the tube of under 5.6 mm in wall thickness.

(3) Tolerances on the length of the tube shall be as specified in Table 6.
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Table 6. Tolerances on length

Division Tolerances on length
50 mm or under | 7 m or under +7 mm
in outside in length : 0
diameter
: Over 7 m in Add 3 mm to the plus side tolerances given
length above for an increase of every 3 m or its
fraction in length. However, the maximum
value shail be 15 mm,
Over 50 mm 7 m or -under +10 mm -
in outside in length 0
diameter :
Over 7 m in Add 3 mm to the plus side tolerances given
length above for an increase of every 3 m or its
fraction in length. However, the maximum
value shall be 15 mm.

Remarks: When an accurate length is particularly required, the tolerances
shall be subjected to the agreement between the purchaser and
supplier.

9. Appearance The appearance shall be as follows.

(1) The tube shall be practically straight and its both ends shall be at
right angles to the axis of the tube. '

(2) The inside and outside surfaces of the tube shall be well-finished and
free from defects injurious to use.

10. Tests

10.1 chemical analysis

10.1i.1 Chemical analysis General matters common to chemical analysis and
sampling of analysis samples shall be as specified in 3. of JIS G 0303.

10.1.2 Method of analysis The method of analysis shall be in accordance
with any one of the following standards:

JIs G 1211, JIS G 1212, JIS G 1213, JIs g 1214, JIS G 1215, JIS G 1216,
JIS G 1217, JIS G 1218, JIS G 1219, JIs G 1223, JIS G 1224, JIS G 1228,
JIs G 1232, JIS ¢ 1237, JIS G 1253, JIS G 1256, JIS G 1257

10,1.3 Number of product analysis samples The number of product analysis
samples shall be subjected to the agreement between the purchaser and
supplier.
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10.2 Tensile test

10.2.1 Sampling of specimen and number of test pieces For sampling of a
specimen and the number of test pieces, one specimen shall be sampled per
each 50 tubes of the same dimensions(') under simultaneous heat treatment or
its fraction, and one tensile test piece shall be sampled therefrom. One
flattening test plece shall be sampled from one end of the speécimen, and one
flaring test plece shall be sampled from the other end. One austenite grain
slze test plece shall be sampled from either of both ends of the specimen.

Further, for the automatic arc welded tube, laser welded tube, and
electric resistance welded tube, one specimen shall be sampled per each 100
tubes of the same dimensions(') under the simultaneous heat treatment or its
fraction in addition to the test abovementioned, and one reverse flattening
test plece shall be sampled therefrom.

Note (') The same dimensions herein mean the same outside diameter and
the same wall thickness.

10.2.2 Test piece The test piece shall be any one of No. 1ll, No. 124, No.
12B, or No. 12C test piece specified in JIS Z 2201 and sampled from the
longitudinal direction of the tube.

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

10.3 Flattenigg test

10.3.1 Sampling of specimen and number of test pleces The sampling of a
specimen and the number of test pieces shall be as given in 10.2.1.

10.3.2 Test piece A test piece of 50 mm or over in length shall be cut
off from the end of a tube to serve as a test piece. For the tube whose
wall thickness is 15 % or over of outside diameter, a C-shape test plece
made by removing a part of the circumference of a ring—shaped test plece may
be used.

10.3.3 Test method The test piece shall be placed at ordinary temperature ‘
between two flat plates and flattened by compression until the distance H &_)
between the plates comes to the specified value, and checked for occurrence

of flaws or cracks on its wall surface. For the automatic arc welded tube,

laser welded tube, and electric resistance welded tube, the weld zone shall

be placed at right angles to the direction of compression as showm in

Fig. 1, or the C-shape test pilece shall be placed as shown in Fig. 2.

Fig. 1. Flattening test : Fig. 2. Flattening test
(for ring-shaped test piece) (for C—shape test plece)

Direction of compression
Direction of compression l P

T
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10.4 Flaring test

10.4.1 Sampling of specimen and number of test pieces The sampling of a
specimen and the number of test pieces shall be as given in 10.2.1.

10.4.2 Test piece An adequate length of a tube shall be cut off from one
end of a tube to serve as a test plece. '

10.4.3 Test method The test piece shall be flared at one tube end at

ordinary temperature in a trumpet-shape and to the specified size with a
conical tool forming an angle of 60° and checked for any flaws or other

defects.

10.5 Reverse flattening test

10.5.1 Sampling of specimen and number of test pleces The sampling of a
specimen and the number of test pieces shall be as given in 10.2.1.

10.5.2 Test piece A 100 mm length of a tube shall be cut off from one end
of a tube to serve as a test piece. '

10.5.3 Test method The test plece shall be split in the direction of a-
tube axis at the opposite side of a welded line, opened up, flattened and
then checked for any flaws, cracks or other defects injurious to use that
may have occurred in the weld zone.

10.6 Austenite grain size test

10.6.1 Sampling of specimen and number of test pieces The sampling of a
specimen and the number of test pieces shall be as given in 10.2.1.

10.6.2 Test piece An about 20 mm length of a tube shall be cut off from
one end of a tube to serve as a test pilece.

10.6.3 Test method The test method shall be as specified in JIS G 0551.

10.7 Hydraulic test or nondestructive examination

10.7.1 Number of specimens Either the hydraulic test or nondestructive
examination shall be carried out on each one tube.

10.7.2 Hydraulic test When a hydraulic pressure is applied to a tube and
kept at designated or specified pressure for 5 s or longer, whether the tube
withstands that without leakage shall be examined.

10.7.3 Nondestructive examination The test method shall be as specified
in JIS G 0582 or JIS G 0583. Either the hydraulic test or nondestructive
examination shall be carried out on each one tube.

11. Inspection
11.1 Inspection The inspection shall be as follows.

(1) General matters common to the inspection shall be as specified in JIS G

0303.
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(2) The chemical composition shall conform to the requirements specified in

(3) The mechanical properties shall conform to the.requirements specified
in 5. '

(4) The austenite grain size of SUS321HTB shall conform to the requirements
specified in 6. -

(5) The hydraulic test characteristic or nondestructive examination
characteristic shall conform to the requirements specified in 7.
However, the nondestructive examination may be substituted by an
appropriate nondestructive examination other than that given in 10.7.3
subject to the agreement between -the purchaser and supplier.

(6) The dimensions shall conform to the requirements specified in 8.
(7) The appearance shall conform to the requirements specified in 9.

(8) When the special quality requirements given in Annex 1 or the U~bent
tube of Annex 2 is designated subject to the agreement between the
purchaser and supplier, the results of. inspection shall conform to the
relevant requirements specified in Zl, Z2, Z3, Z4, Z6 of Annex 1 and in
Arnnex 2.

11.2 Reilnspection The tube may be determined for acceptance or rejection
by carrying out a retest specified in 4.4 of JIS G 0303,

12. Marking Tubes having ﬁaased the inspection shall be marked with the
following items on each tube. However, the order of arranging the items is
not specified.

Further, in the case of either small tubes or a request from the ‘
purchaser, the tubes may be bundled and marked by a suitable method on each
bundle.

When approved by the purchaser, a part of the items may be omitted.
(1) Symbol of grade -

(2) Symbol indicating the method of manufacture(?).
(3) Dimensions(®)
(4) Manufacturer's name or abbreviation

(5) Symhdl Z indicating the designation of special quality requirements:

Notes (%) Symbols indicating the method of manufacture shall be as
follows. However, the sign of dash may be replaced by a

space.
Hot finished seamless tube _ : ~S-H
Cold finished seamless tube : ~8=C

b
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Automatic arc welded tube : -A
Cold finished automatic arc welded tube : =A-C
Weld zone work-finished automatlc arc welded tube : -A-B
Laser welded tube : -L
Cold finished laser welded tube ¢ -L-C
Weld zone work-finished laser welded tube : -L-B
Electric resistance welded tube other than hot
finished or cold finished ones ! —-E-G
Cold finished electric resistance welded tube : -E~C
(®) The dimensions herein indicate the outside diameter and the

wall thickness.

13. Report The manufacturer shall, as a rule, submit to the purchaser a
detalled statement concerning to the test results, method of manufacture,

ordered dimensions, quantity, a work number tracable to the history of
manufacture, etc. :
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Attached Table 1. Dimensions and mass of SUS304TB, SUS304HTB,

SUS304LTB, SUS321TB and SUS321HTB

Unit: kg/m
g:::id‘ Wall thickness (am)
eter 12 16 | 20 23 26 29 [ 32 1 35 | 40 ) 45 | 50 | 55 | 60 [ 65 [ 720 | 80 | 95 | 110 | 125
159 | 0.439 | 0570 | 0.692 | 0.779 | o861 | 0930
190 | 0.532 | 0.693 | 0.847 | 0957 | 1.06 L16
2LT 1 0613 | o801 | 0981 | 111 124 L36 147
254 | 0.723 | 0949 | 1.17 132 148 163 177 191
21.2 | 0777 | 102 1.26 143 1,59 L76 191 207 | 231
318 | 0915 | 1.20 148 1.69 L89 209 228 247 277 3.06
Mo 129 159 1.82 203 2,25 246 | 266 | 299 | 331 | 361
38.1 145 L0 2.05 2.30 254 2,78 3.02 3.40 397 | 412 | 447
42,7 2.03 231 260 2.88 315 | 342 | 386 | 428 | 470 | 510 | 549
450 214 245 2.75 3.04 333 3.62 4.09 454 .| 498 5.41 583 6.23
486 232 2.65 298 3.30 3.62 393 444 | 494 | 543 590 6.37 6,82 7.25
S0.8 243 278 312 3.46 ate | 412 4.66 519 | 570 6.21 6,70 .17 7.64 a.53 9.77 {109 11.9
54.0 259 2,96 333 3.69 405 | 440 498 5.55 6.10 6.64 717 769 820 917 | 105 11.8 129
5.1 275 314 3.53 3.92 430 | 467 ( 520 | 590 [ 649 | 707 | 76¢ | 819 | B72 9.78 |11.3 126 139
60.3 290 3.32 174 415 4.55 495 5.61 625 | 689 751 812 871 929 | 104 120 135 14.9
63.5 3.51 3.94 4,38 48 5.23 5.93 6.61 7.29 795 8.59 9.23 945 (111 128 14.4 159
65.0 3.59 4.04 4.49 4.93 535 6,08 678 | 747 815 282 0.47 [10.1 114 13.1 14.8 163
70.0 388 4.37 4.85 532 5.80 658.| 7.34 810 B.B4 957 1103 11.0 124 143 16.2 17.9
6.2 4.23 4.77 530 582 | 6.34 719 | B4 | 887 969 1105 113 121 13.6 158 17.9 19.8
826 633 | 690 7.83 8.5 9.67 | 106 114 123 13.2 149 173 19.6 218
889 683 | 745 246 946 |104 114 124 13.3 143 16.1 138 213 238
1016 8.55 972 | 109 12,0 13.2 143 154 16.5 18.7 21.8 248 |27
1143 11.0 123 136 149 162 17.5 18.7 21.2 18 283 317
1270 123 13.7 152 16,6 18.1 195 209 23.7 278 3.8 5.7
1398 ) 184 |200 |[216 (232 (263 (308 |a353 |30
Remarks 1. The numerical value of mass shall be calculated according to
the following formula by taking the mass of 1 cm® of steel as
7.93 g, and rounded off to three significant figures in
accordance with JIS Z 8401,
W =0.02491¢ (D—¢)
where, W : unit mass of tube (kg/m)
{ ¢ wall thickness of tube {mm)
D : outside diameter of tube (mm)
2. In dealing, the unit mass of the tube shall be increased by 15

4 for hot finished seamless tube, and by 10 ¥ for cold finished
seamless tube, - automatic arc welded tube, laser welded tube,
and electric resistance welded tube, The increased unit mass
shall be used as standard unit mass.
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Attached Table 2.

Dimensions and mass of SUS309TB, SUS309STB, SUS310TB,
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SUS310STB, SUS316TB, SUS316HTB, SUS316LTB, SUS316TiTB,
SUS317TB, SUS317LTB, SUS347TIB and SUS347HIB

Unit: kg/m
g:::ide ‘ Wall thickness (mm)
eter 1.2 1.6 2.0 23 2.6 28 3.2 35 40 4.5 5.0 5.5 6.0 6.5 7.0 80 9.5 110 125
159 | 0442 | 0574 | 0.697 { 0,784 | 0.BGT | 0.945
19.0 | 0535 | 0.698 | 0.852 { 0.963 | 1.07 117
217 | 0617 | 0806 | 0988 | 112 1.24 L37 148
254 | 0.728 | 0.955 | 117 133 149 164 178 192
212 ] 0782 | 1.03 126 144 160 [ 177 1.93 2.08 2.33
318 ] 0921 | 1.21 149 170 L.90 210 2.29 2,48 2,19 3.08
34.0 130 1.60 183 205 226 247 268 | 3.01 333 3.64
381 146 181 2.06 231 2,56 2.80 304 | 342 3.79 4.15 4.50
427 204 2.33 261 28% 3.17 344 3.88 431 4,73 513 5.52
450 2.16 246 2.76 3.06 335 | 364 1 411 457 | 501 | 545 | 587 | 627
48.6 2.34 267 3.00 332 364 | 306 | 447 | 498 | 547 | 594 | 641 | 686 | 7.30
50.8 245 280 314 3.48 382 | 415 4.69 522 5.74 625 6.74 { 722 7.69 8.58 284 | 110 120
4.0 2.61 298 3.35 372 408 443 | 501 5.58 6.14 6.69 722 7.4 | 825 9.23 | 106 119 13.0
571 276 316 3.55 3.94 432 | 470 | 5.32 | 593 | 653 | 7.1 | 7.69 | B25 | B79 { 985 |113 127 140
60.3 292 3.3+ 3.76 4.17 4.58 498 | 5.65 630 693 7.56 8.17 877 9.35 | 105 121 136 15.0
63.5 353 397 441 484 | 526 | 597 | 666 | 733 | 800 | BG5S | 920 | 992 |11l 129 145 16.0
65.0 3.62 4.07 4,51 496 540°| 6.12 6.83 152 820 8.87 953 |10.2 14 132 149 165
%0 3.90 439 4.88 536 5.84 | 6.62 739 | 815 3.80 963 103 1l.1 124 144 16.3 18.0
6.2 4.26 4.80 5.33 5.86 638 | 7.24 809 892 | 975 [106 11.4 121 18.7 15.9 180 20.0
826 637 694 | 7.88 8.81 9273 | 10.6 11.5 124 13.3 15.0 174 157 220
889 6.88 749 8.51 952 | 105 11.5 125 134 | 144 16.2 189 215 23,9
101.6 861 | 979 |10 121 133 | 144 |155 166 (188 (219 250 | 279
1143 ) 1l1.1 124 13.7 15.0 163 176 188 (213 2590 2B.5 319
127.0 123 13.8 153 168 18.2 196 211 239 280 320 359
139.8 185 20.1 21.7 233 264 310 35.5 39.9
Remarks 1. The numerical value of mass shall be calculated according to
the following formula by taking the mass of 1 cm?3 of steel as
7.98 g, and rounded off to three significant figures in
accordance with JIS Z 8401.
W =0.02507¢(D~—¢£)
where, W : unit mass of tube (kg/m)
t & wall thickness of tube (mm)
D : outside diameter of tube {(mm)
2. In dealing, the unit mass of the tube shall be increased by 15

% for hot finished seamless tube, and by 10 ¥ for cold finished
gseamless tube, automatic arc welded tube, laser welded tube,
and electric resistance welded tube.
shall be used as standard unit mass.

The increased unit mass
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Attached Table 3.

Diménsions and mass of SUS329J1TB, SUS329J3LTB and

SUS329J4LTB
Unit: kg/m
g:::fde Wall thickneas {ma} .
etar L2 1.6 20 23 T 26 29 32 35 4.0 45 50 53 6.0 6.5 7.0 8.0 9.5 110 125

159 | 0432 { 0561 | 0.681 | 0.766 | 0.847 0.924 . :
190 | 0523 | 0.682 | 0.833 | 0941 | 204 1.14
21.7 1 0503 | 0.788 | 0.965 | 1.00 122 134 145
254 | 0.711 | 0933 | LIS 130 145 1.60 174 1.88
272 | 0154 | 1.00 123 140 157 173 188 | 203 | 227
a1s | 0900 [ 118 146 166 186 2.05 ‘224 | 243 272 301
34.0 127 157 L79 2.00 221 241 2,62 294 | 325 3.55
3a.1 143 L 202 2.26 2.50 274 | 297 3 3.70 | 4905 4.39
427 1.99 228 255 233 310 | 336 | 379 | 421 462 5.01 5.39
45,0 21 241 270 299 328 | 356 4,02 447 | 490 532 573 613
48.6 228 2,61 293 325 356 | ae? 4.37 4.86 5.34 5.81 6.26 6.70 713
s50.8 239 273 3.07 340 373 | 406 | 459 | 510 | 561 6.10 6.59 7.05 151 839 9.61 | 10.7 1.7
54.0 2.55 291 an 3.63 398 | 433 4.90 546 600 [ 654 7.06 7.56 2,06 9.02 | 104 11.6 127
57.1 2,70 3.09 34T 3.85 423 | 460 520 | 580 | 638 695 751 8.06 859 962 111 124 13.7
60.3 2.86 327. | 368 4.08 448 4,87 5.52 6156 677 7.38 7.98 857 9.14 (103 118 13.3 146
63.5 345 3.8 431 473 5.15 5383 6.50 717 1.82 845 9.08 969 1109 126 141 15.6
65.0 3.53 397 441 4.85 5.27 5.98 6.67 735 8.02 B.67 9.32 995 |12 129 14.6 16.1
700 3.81 429 4.77 5.24 | 520 6.47 7.22 7.96 8.69 941 101 108 12.2 14.1 159 17.6
76.2 416 4.69 521 5.72 6.23 7.08 790 | 872 953 103 111 119 134 15.5 176 18.5
826 622 | 678 7.70 8.61 9.51 {10.4 113 121 13.0 146 17.0 193 215
88.9 6.72 7.32 832 231 | 103 1.2 122 131 14.0 15.9 185 210 | 234
1006 ' 841 9.56 |107 11.8 129 14.1 15,1 16.2 183 214 254 (273
1143 108 121 13.4 4.7 . 159 17.2 184 208 244 278 312
127.0 121 13.5 149 164 178 192 20.6 233 27.3 313 35.1
1358 18.1 19.7 21.2 228 258 303 4.7 (390
Remarks 1. The numerical value of mass shall be calculated according to

the following formula by taking the mass of 1 cm® of steel as

7.80 g, and rounded off to three significant figures in

accordance with JIS Z 8401.

W =0.024 50¢ (D —¢)
where, W : unit mass of tube (kg/m)
' wall thickness of tube (mm)
D : outside diameter of tube (mm)
2. In dealing, the unit mass of the tube shall be increased by 15

Z for hot finished seamless tube, and by 10 % for cold finished
seamless tube, automatic arc welded tube, laser welded tube,
and electric resistance welded tube.
shall be used as standard unit mass.

The increased unit mass
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Attached Table 4. Dimensions and mass of SUS430TB, SUS430LXTB,
SUS430J1LTB, SUS436LTB and SUSXMSTB

Unit: kg/m

Dutaide Wall thickness {mm)

:t::" 12 16 2.0 23 26 29 32 35 | 40 | 45 50 | 55 6.0 &5 | 70 | 80 | 95 | 110 | 125
159 [ 0427 | 0.553 | 0.672 | 0.757 | 0.836 | 0912 '
190 | 0517 | 0.673 | 0822 | 0929 | 103 | 113
217 | o595 | 0778 | 0953 | 108 | 120 | 132 | 143
254 Jovoz |os21 ) 1103 {129 | 143 | 158 | L72 | 185
272 | o155 | ose1 | 122 | 139 {185 | 170 | 186 | 201 | 224
2.8 |osss | 117 | 144 | 164 | 184 | 208 | 221 | 340 | 263 | 297
34.0 125 |15 | 176 | 157 | 218 | 238 | 258 | 290 | 3.21 | 351
381 141 | 175 | 199 | 223 247 | 270 | 293 | 330 | 366 | 400 | 424
42.7 ‘ 197 (225 | 252 |27 | 306 | 332 374 | 416 | 456 | 495 | 533
45.0 208 | 238 | 267 | 295 | 3.24 | 351 | 397 | 441 | 484 | 526 | 566 | 605
486 225 258 | 289 | 321 | 351 | 382 | 432 | 480 | 527 | 573 | 618 | 662 [ 7.4
50.8 236 | 270 [303 |33 ! 368 | 400 | 453 | 504 | 55¢ | 603 | 650 | 697 | 742 | 828 | 949 (106 |116
54,0 252 | 288 | 323 | 258 | 398 | 428 | 484 | 530 | 593 | 645 | 697 | 747 | 796 | 890 {102 |114 [125
57.1 267 | 305 | 345 [ 380 | 417 | 454 | 504 | 573 | 630 | 687 | 742 ] 796 | 848 | 950 j109 123 |1i35
60.3 2p2 | 323 363 | 403 | 442 | 481 | 545 | 607 | 669 | 7.20 | 788 | B46 | 903 |101 {117 |13l |145
£3.5 340 | 383 |425 | 467 | 508 | 57 | 642 [ 708 | 772 | 835 | B96 | 957 |107 (124 | 140 |154
65.0 349 | 392 [436 | 478 | 521 | 590 | 650 | 7.26 | 792 | 856 | 920 | 982 |110 |128 | 144 |159
700 377 | 42¢ [am ls17 | 563 | 6390 | 713 | 786 | 858 | 929 | 998 (107 [120 (139 |[157 |174
76.2 411 | 463 | 514 | 565 [ 616 | 659 | 780 | 861 | 941 |102 (li0 (1.7 132 |153 173 |193
82.6 615 | 670 | 761 | 850 | 939 (w03 |11 120 |i28 [144 |168 (191 (212
889 663 { 723 | &21 | 219 |01 1 (120 |13e |139 (157 |182 (207 |231
1016 g3l | 944 (106 |17 [|128 139 150 160 |1B1 |212 | 241 |269
1143 107 |12e |132 |15 |157 [169 |182 |206 |241 [27.5 |308
1270 119 133 148 [162 |176 (189 (203 |230 (270 |309 |346
139.8 179 (194 |[210 [225 |255 299 |343 [385

Remarks 1. The numerical value of mass shall be calculated according to

the following formula by taking the mass of 1 cm3 of steel as
7.70 g, and rounded off to three significant figures in
accordance with JIS Z 8401. :

W=0.02419¢{D— 1)
where, W : unit mass of tube (kg/m)

wall thickness of tube (mm)

L.
.

D : outside diameter of tube (mm)

2. In dealing, the unit mass of the tube shall be increased by 135
% for hot finished seamless tube, and by 10 % for cold finished
seamless tube, automatic arc welded tube, laser welded tube,
and electric resistance welded tube. The increased unit mass
shall be used as standard unlt mass.
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Attached Table 5. Dimensions and mass of SUSA05TB, SUS409TB,
SUS409LTB, SUS410TB, SUS410TiTB, SUS444TB and

SUSXM15J1TB
Unit: kg/m
3‘,‘::.“" Wall thickoesa (mm)
etar 1.2 16 20 23 26 29 32 35 1.40 ‘4.5 50 55 .| 60 6.5 7.0 8.0 9.5 11.0 125
159 1 0430 | 0557 [ 0.677 { 0.762 | 0.842 | 0918
19.0 | 0520 | 0678 | 0528 | 0935 | 1.04 1.14
217 | 0599 | 0.783 | 0960 | 1.09 121 133 144
254 1 0707 | 0927 | 1.4 129 14 1.59 173 1.87
272 | 0.760 | 0997 | L23 139 156 172 187 | 202 2.26
318 | 0894 | 1.28 145 165 185 2.04 22 241 271 299
34.0 126 1.56 178 1.99 220 240 | 260 292 323 353
38.1 142 L76 2,00 2325 249 272 2.95 3.32 368 | 403 4,37
42,7 198 2.36 2.54 281 308 | 334 | 377 4.19 4.59 498 5.36
45,0 2.09 239 268 297 3.26 3.54 399 444 | 487 5.29 5.70 | 609
) 48.6 227 2.59 29: 3.23 354 | 384 434 | 483 5.31 5.7 6.22 6.66 T.09
50.8 2.38 272 3.05 3.38 an 4.03 4.56 5.07 5.58 607 6.55 701 147 834 | 955 | 160.7 11.7
540 253 2.90 3.25 3.61 396 | 430 | 4.87 542 5.97 6.50 T.01 7.52 801 896 |10.3 11.5 126
57.1 2.68 3.07 345 | 383 420 | 457 517 576 634 | 691 747 801 B8.54 956 |1pL0 123 13.6
60.3 2384 3,25 3.65 4.05 445 | 484 548 6.11 673 [.1.34 793 8.52 9.08 |10.2 118 132 4.5
63.5 3.43 3.86 4.28 470 { 611 5.80 646 712 .77 8.40 9.02 963 |108 125 141 15.5
65.0 3.51 3.95 4.39 482 524 594 6.63 731 197 8.62 926 9.8;9 11.1 128 14.5 16.0
T0.0 319 4,27 474 521 | 567 | 643 7.18 | 791 B6d | 935 |10 10.7 121 140 158 17.5
76.2 4.4 4.66 5.18 569 | 620 7.03 7.86 B.67 947 (103 11,0 11.8 133 154 175 194
. B26 619 | 674 | 7.66 | B56 | 945 103 112 20 12,9 145 169 192 213
889 668 | 728 | 827 | 925 {102 11.2 121 13.0 4.0 158 184 | 209 23.3
101.6 836 | 951 [106 [il8 129 14.0 15.1 16.1 82 |213 24.3 271
1143 10.7 120 13.3 4.6 158 17.1 183 0.7 24.2 217 310
127.0 120 |134 |149 163 177 (191 |[20%5 232 | 212 3L1 349
139.8 180 19.5 211 226 257 0.1 34.5 38.7
Remarks 1. The numerical value of mass shall be calculated according to
the following formula by taking the mass of 1 cm® of steel as
7.75 g, and rounded off to three significant figures in
accordance with JIS Z 8401.
W =0.02435:(D—¢)
where, W : unit mass of tube (kg/m)
¢t : wall thickness of tube (mm)
D : outside diameter of tube (mm)
2. In dealing, the unit mass of the tube shall be increased by 15

Z for hot finished seamless tube, and by 10 ¥ for cold finished
seamless tube, automatic arec welded tube, laser welded tube,

and electric resistance welded tube. The increased unit mass

shall be used as standard unit mass.
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Attached Table 6. Dimensions and mass of SUSXM27TB

Unit: kg/m

Outaide Wall thickness (ma)
diam—
eter 12 1.6 20 23 26 29 3.2 35 490 4.5 5.0 5.5 6.0 65 7.0 89 9.5 110 125
150 | 0425 | 0551 | 0.670 | 0754 | 0833 | 0909

190 | 0515 | 0.671 | 0819 | 052 | 103 | 113

217 | 0593 | 0975 | 0.950 | 1.08 1.20 1.31 143

254 | 0700 | G918 | 113 | 128 | 143 | 157 | 17 | 185

27.2 | 0752 | 0987 | 121 138 154 L70 185 | 200 | 224

318 | 0885 | 116 | 14¢ | 166 | 183 |20z | 221 | 239 | 268 | 296

34.0 125 1.54 L76 197 217 238 257 | 289 320 | 349

as.1 141 1.74 198 2.22 244 269 | 292 | 320 | 364 | 399 | 432

42.7 1.96 224 251 278 3.05 331 3.713 4.14 4.54 493 531

450 2,07 2.37 266 254 3.22 3.50 395 4.39 4.82 524 5.64 603

486 225 2.57 2,88 3.19 350 | 380 | 430 478 | 525 | 5.71 616 | 659 | 7.02

50.8 235 2.69 3.02 335 LE7) 399 | 451 502 552 | 600 | 648 | 694 | 739 | 825 | 946 | 10.6 1L5
54.0 251 | 287 | 322 | 357 | 392 | 426 | 482 | 527 | 590 | 643 | 694 | 744 | 793 | aev (102 [11¢ 125
57.1 2.66 104 34l 3.719 416 | 452 | 5.12 570 | 628 | 684 | 7.39 | 793 845 | 947 | 109 122 134
60.3 281 a2 3.62 4.01 440 | 479 | 543 605 | 666 | 726 | 7856 | 843 B9 1101 116 13.1 144
635 3.39 382 4.24 465 | 506 | 574 | 640 | 705 | 7.69 | B31 | 893 | 953 [10.7 124 13.9 154
65.0 348 391 4.34 477 519 | 588 | 656 { 723 | 7.80 | 853 { 916 | 978 |11.0 |127 143 158
700 375 4.22 4.59 515 | 561 | 636 | 7.10 | 7.83 | B55 | .9.25 | 995 | 106 120 13.9 15.6 173
762 210 | 461 | 512 | 563 | 613 | 696 | 778 | 858 | 937 [102 |09 u7 [1a1 153 [173 | 192
82.6 6.12 | 667 | 758 | 847 | 935 |10.2 111 119 128 144 16.7 190 (211
88.9 6.61 720 | 818 | 9.15 |10l 11.1 120 128 13.8 15.6 18.2 20.7 23.0
1016 827 941 | 105 116 127 138 149 160 180 211 2490 268
114.3 10.6 1.9 13.2 144 157 | 169 18.1 205 {240 214 | 307
1270 11.9 133 147 16.1 175 189 |202 (229 269 308 | 345
, 1398 178 193 (209 224 1254 |98 34.1 28.3
Remarks 1. The numerical value of mass shall be calculated according to

the following formula by taking the mass of 1 cm3 of steel as
7.67 g, and rounded off to three significant figures in
accordance with JIS Z 8401.

W =0.02410§(D — 1)
where, W : unit mass of tube (kg/m)
t : wall thickness of tube (mm)
D : outside diameter of tube (mm)
In dealing, the unit mass of the tube shall be increased by 15
¢ for hot finlshed seamless tube, and by 10 Z for cold finished
gseamless tube, automatic arc welded tube, laser welded tube,

and electric resistance welded tube. The increased unit mass
shall be used as standard unit mass.
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Atfached Table 7. Dimensions and mass of SUS836LTB

Unit: kg/m
Outside Wall thicknesa (am)
'::::_ 1.2 16 20 23 26 | 26 | 32 1 35 | 40 | 45 [ s0 | 55 [ 60 | 65 | 70 | 80 | 95 | 1o | 125
159 | 0447 | 0579 | 0.203 | 0.792 | 0.875 | 0.955
190 | 0.541 | 0705 | 0861 | 0973 | 1.08 118
217 | 0623 { 0814 | 0.998 | 1.13 126 138 1.50
254 ] 0.735 | 0.964 { 118 1.35 L50 1.65 180 | 194
272 0.79_0 104 1.28 145 1.62 178 194 | 210 235 .
318 | 0922 | 122 151 172 192 211 232 | 251 282 an
34.0 131 L62 185 207 228 | 2s0 270 3.04 336 | 367
381 148 183 2.08 234 258 283 | 307 3.45 383 | 419 | 454
427 2.06 235 2,64 292 3.20 3.47 392 435 | 477 5.18 558
45.0 2.18 249 279 3.09 3.3% | 368 | 425 4,61 506 | 550 5.92 6.34 .
48,6 236 270 3.03 335 368 | 400 | 452 5.02 552 6.00 6.47 6.93 737 ;
508 247 282 3.17 3.52 3.86 419 | 474 528 580 | 631 681 7.29 1.76 B.67 9.93 {111 121 u
4.0 2,63 301 3.38 an 412 | 448 | 5.06 564 | 620 6.75 1.29 7.82 B.33 9.32 |10.7 120 13.1
57.1 279 319 3.59 3.98 437 475 5.38 599 | 660 | 7.19 76 | 8.33 8.8 995 |114 128 141
60,3 295 3.38 3.80 421 463 | 503 | 570 | 636 | 700 | 763 | 825 | 885 | 9.45 106 122 137 151
63.5 3.56 401 445 483 | 532 | 603 6.72 741 8.08 874 938 (100 11.2 130 14.6 16.1
65.0 365 4.11 4.56 5.01 545 6.18 6.89 7.60 829 896 9.63 [10.3 115 133 15.0 16.6
0.0 3.94 4.44 493 5.41 5.89 6,68 146 823 B9E | 9.72 105 112 126 146 16.4 18.2
6.2 4.30 4.85 538 591 644 | 731 817 9.01 985 107 11.5 123 13.8 16.0 82 20.2
826 643 6.94 796 8.90 982 {107 (116 125 134 15.1 176 199 22.2
889 6.94 7.57 8.60 962 | 106 116 126 13.6 145 164 19.1 217 24.2
101.6 869 | 988 |11l 122 134 145 157 16.7 190 222 252 282
1143 112 125 13.8 15.2 165 17.7 19.0 21.5 252 288 32.2
1210 125 140 [154 |169 [184 |vg |213 (241 283 323 {362
1398 187 |203 [219 |zas 267 |313 |359 |403
Remarks 1. The numerical value of mass shall be calculated according to
the following formula by taking the mass of 1 cm® of steel as
8.06 g, and rounded off to three significant figures in
accordance with JIS Z 8401. /
W =0.025 32 (D —¢)
where, W : unit mass of tube (kg/m)
! : wall thickness of tube (mm)
D : outside diameter of tube (mm)
2. In dealing, the unit mass of the tube shall be increased by 15

% for hot finished seamless tube, and by 10 Z for cold finished
seamless tube, automatic arc welded tube, laser welded tube,
and electric resistance welded tube. The increased unit mass
shall be used as standard unit mass.

>
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Attached Table 8. Dimensions and mass of SUS890LTB
Unit: kg/m
vutside Wall thickness (mm)
:t::‘ 12 | 16 | 20 | 23 | 26 | 29 | 32 | a5 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 80 | 95 | 1L0 | 125

15.9 0.446 | 0579 | 0703 | 0.791 | 0.B75 | 0.953

190 0.540 | 0.704 | 0.860 | 0.971 1.08 1.18

21.7 0.622 | 0813 | 099 113 1.26 1.28 150

254 ] 0.734 | 0.963 118 1.34 150 1.65 1.80 1.94

27.2 0,789 104 1.27 145 1.62 1.78 194 2.10 235

318 | 0529 1 1.22 1.51 1.72 1.92 212 g.&l 2.50 2.81 3.13

34.0 131 1.62 1.84 206 228 249 270 3.03 3.36 3.67

381 1.48 183 208 2.33 2.58 282 3.06 345 3.82 4.19 453

427 2.06 2.35 2.64 2.92 3.20 347 391 435 ° 437 S 5.57

45,0 217 248 279 3.09 338 3.67 4.15 4,61 5.06 5.49 5.92 6.33

486 2.36 269 3.02 335 367 399 4.51 5.02 5.51 599 6.46 6.92 7.36

50.8 2.47 2.82 317 35l 3.85 4.19 4.73 8.27 5.79 630 56.80 T.28 1775 8.66 992 |11 12.1

54.0 263 3.01 3.38 375 4.11 4.47 5.06 563 6.20 6.75 7.28 7.81 B8.32 931 |107 12.0 13.1

57.1 279 319 3.58 3.98 4.36 4.74 5.37 5.99 6.59 7.18 1.75 8.32 8.87 993 | 114 128 14.1

60.3 295 3.37 3.79 421 4,62 5.03 5.70 6.35 6.99 162 824 884 %44 | 1086 12.2 13.7 15_.1

63.5 356 4.00 4.44 4.88 5.31 6.02 671 740 8.07 8.73 937 | 100 11.2 13.0 14.6 16.1

65.0 3.65 4.10 4.55 5.00 5.44 6.17 6.89 159 8.28 8.95 262 103 115 13.3 15.0 16.6

70.0 394 4.43 4.92 541 5.89 6.68 7.45 8.22 897 an |104 1.2 125 145 16.4 18.2

76.2 4.30 484 5.38 591 644 7.30 8.16 9,00 o83 (107 115 123 13.8 16.0 18.1 20.1

826 643 1.00 795 8.89 981 |10.7 11.6 125 13.4 151 176 199 222

88.9 6.94 156 8.59 961 | 106 116 12.6 135 14.5 164 19.1 217 242
101.6 858 9.87 | 1Ll 122 j3.4 145 156 16.7 189 221 25.2 28.2
114.3 1.2 12.5 138 15.1 164 7 19.0 21.5 25.2 28.7 322
127.0 124 139 154 169 184 19.8 212 24.1 28.2 32.3 36.2
139.8 18.7 20.3 219 235 26,7 313 358 402

Remarks 1.

The numerical value of mass shall be calculated according to
the following formula by taking the mass of 1 cm® of steel as
8.05 g, and rounded off to three significant figures in

accordance with JIS Z 8401.

where,

Wi

+

D 3

W =0.02529¢(D — 1)

unit mass of tube (kg/m)

wall thickness of tube (mm)

outside diameter of tube (mm)

In dealing, the unit mass of the tube shall be increased by 15
% for hot finished seamless tube, and by 10 Z for cold finished
geamless tube, automatic arc welded tube, laser welded tube,
and electric resistance welded tube.
shall be used as standard unit mass.

The increased unit mass
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Attached Table 9. Cited standards

JIS G 0303 General rules for inspection of steel
JIS G 0551 Methods of austenite grain size test for steel

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

JIS G 0571 Method of 10 per cent oxalic acid etch test for stalnless
steels’

JIS G 0572 Method of ferric sulfate-sulfiuric acid test for stalnless
steels

JIS G 0573 Method of 65 per cent nitric acid test for stainless steels
JIS G 0574 Method of nitric-hydrofluoric acid test for stainless steels

JIS G 0575 Method of copper sulfate-sulfuric acid test for stainless
steels

JIS G 0582 Ultrasonic examination for steel pipes and tubes
- JIS G 0583 Eddy current examination of steel pipes and tubes

JIS G 1211 Methods for determination of carbon in iron and steel
~ JIS G 1212 Methods for determination of silicon in iron and steel
JIS G 1213 Methods for determination of manganese in iron and steel
'JIS G 1214 Methods for determination of phosphorus in iron and steel
JIS G 1215 Methods for determination of sulfur in iron and steel
JIS G 1216 Methods for determination of nickel in iron and steel N
JIS G 1217 Methods for determination of chromium in iron and steel
JIS G 1218 Methods for determination of molybdenum in iron and steel
JIS G 1219 Methods for determination of copper in iron and steel
JIS G 1223 Methods for determination of titanium in iron and steel
JIS G 1224 Methods for determination of aluminium in iron and steel
JIS G 1228 Methods for determination of nitrogen in iron and steel
JIS G 1232 Methods for defermination of-zirconium in steel

JIS G 1237 Methods for determination of niobium in steel
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Attached Table 9. (continued)
Method for photoelectric emission spectrochemical analysis
of iron and steel :

Method for X-ray fluorescence spectrometric analysis of
iron and steel

Iron and steel — Methods for atomic absorption
spectrometric analysis

Test pieces for tensile test for metallic materials
Method of tensile test for metallic materilals
Method of Rockwell and Rockwell superficial hardness test

Rules for rounding off of numerical values
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Annex 1. Special quality requirements

The special quality requirements shall apply when requested by the
purchaser and the manufacturer shall execute the designated items on the

straight tube.

Zl Hardness The hardness shall be as follows:

(1) The hardness of the tube shall be as specified in Annex 1 Table 1.

Annex 1 table 1. Hardness

Symbol of grade

Rockwell hardness (mean

value of three points)

HRB

HRC

SUS304TB, SUS304HTB, SUS304LTB, SUS309TB,
SUS309STB, SUS310TB, SUS310STB, SUS316TB,
SUS316HTB, SUS316LIB,SUS316TiTB, SUS317TB,
SUS317LTB, SUS321TB,SUS321HTB, SUS3471B,
SUS347HIB

90 max.

SUS329J1TB, SUS329J3LTB, SUS329J4LTB

29 max.

SUS836LTB, SUS409LTB, SUS410TiTB, SUS430TB,
SUS430LXTB, SUS430J1LTB, SUSXMSTB, SUSXM27TB

90 max.

SUS890LTB, SUS405TB, SUS409TB, SUS410TB,
SUS436LTB, SUS444TB, SUSXM15J1TB

95 max.

(2) A suitable length of a tube shall be cut off from one end of the tube

to serve as a test piece.

(3) The test method shall be in accordance with JIS Z 2245 and the hardness

on the cross section or inside surface of the test piece shall be

measured at three points for each test piece.

Further, a tube of 2 mm or under in wall thickness shall not be
tested. As for the automatic arc welded tube, laser welded tube and

electric resistance welded tube, the test shall be carried out in the
portion other than the weld and the heat-affected zones.

(4) The hardmess .shall comply with the requirement specified in Annex 1

Table 1,

(5) The sampling of a specimen and the number of test pieces shall be as
specified for the tensile test in 10.2.1 of the text.

(6) Reinspection Retest for tube may be carried out to determine

acceptance or rejection according to 4.4 of JIS G 0303.

2pg
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72 Elevated temperature yield point or proof stress The elevated
temperature yield point or proof stress shall be as follows:

(1) The value of elevated temperature yleld point or proof stress and the
testing temperature of the tube shall be subjected to the agreement
between the purchaser and supplier.

(2) The test plece and the test method shall be as specified in JIS G 0567.

However, when it is practically difficult to take the test piece
of the shape specified in JIS G 0367, the shape of the test piece shall
be subjected to the agreement between the purchaser and supplier.

(3) For sampling of a specimen and the number of test pleces, one specimen
shall be sampled from each lot of the same cast steel, and one test
plece shall be sampled therefrom for each test temperature.

73 Ultrasonic examination The ultrasonic examination shall be'as follows:

(1) The criteria of working sensitivity in the ultrasonic examination shall
be the division UA or UC specified in JIS G 0582 and there shall be no
signal equal to or greater than the signal from an artificial flaw of
reference test piece. '

(2) The method of the ultrasonic examination shall be in accordance with
J1s G 0582,

(3) The ultrasonic examination shall be- performed on each tube and the
result shall comply with the requirements specified in (1).

Remarks: 23 applies exclusively to seamless tubes.

24 Eddy current examination  The eddy current examination shall be as

follows:

(1) The criteria of working sensitivity in the eddy current examination
shall be the division EV, EW, or EX specified in JIS G 0583 and there
shall be no signal equal to or greater than the signal from an
artificial flaw in the reference test piece.

(2) The method of the eddy current examination shall be in accordance ﬁith
JIs G 0583,

(3) The eddy current examination shall be carried out on each tube and the
result shall conform to the requirements specified in (1).

26 Corrosion test The corrosion test shall be as follows:

(1) Corrosion resistance The corrosion resistance by the intergranular
corrosion test of the tube shall comply with the following requirements.
In this case, the intergranular corrosion test to be applied shall be
subjected to the agreement between the purchaser and supplier.

(a) Evaluation by etch structure obtalned in the 10 Z oxalic acid etch
test shall be as specified in Annex 1 Table 2.
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Amnex 1 Table 2..-'Eva1uation by 10 Z oxalic acid etch test

Symbol .JCondition Structure Structure Structuie Structure
of for ferric | for 65 % for nitric- | for copper
grade’ sulfate— nitrie hydrofluoric.| sulfate-
sulfuric acid test | acid test sulfuric
acid test ’ acid test
SUS304TB As Ditch Ditch - Ditch
delivered | structure structure structure
{solution End grain
treatment) pitting II
SUS316TB - Ditch
structure
SUS3171B
SUS304LTB | Sensiti-— ‘| Ditch Ditch - Ditch
] zation structure structure structure
’ End grain .
pitting II |
SUS316LTB - Ditch
structure
SUS31711B -
SUS321TB - - -
SUS347TB

(b) The mass loss by ferric sulfate-sulfuric acid test shall be as

Annex 1 Table 3.

specified in Annex 1 Table 3.

Mass loss by ferric sulfate-sulfuric acid test

Symbol of grade

Condition

Mass loss g/(m%h)

SUS304TB
SUS316TB
SUS317TB-

As delivered
(solution treatment)

Subject to the agreement between
the purchaser and supplier..

SUS3041TB
SUS316LTB
SUS317LTB

Sensitizatiop

.Subject to the agreement between
the purchaser and supplier.

(c). The mass loss by 65 %
'~ Anmex 1 Table 4,

nitric acid test shall be as specified in
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Annex 1 Table 4. Mass loss by 65 % nitric acid test
Symbol of grade Condition Mass loss g/{(m?h)
SUS304TB As delivered Subject to the agreement between
(solution treatment) the purchaser and supplier.
SUS304LIB Sensitization Subject to the agreement between
the purchaser and supplier.

(d) The corrosion rate ratio by pitric-hydrofluoric acid test shall be
as specified in Amnex 1 Table 5.

Annex 1 Table 5. Corrosion rate ratio by nitric-hydrofluoric aclid test

Symbol of grade| Corrosion rate ratio

SUS316TB 1.5 max.
SUS317TB 1.5 max.
SUS316LIB ’ 1.5 max.
SUS3171TB 1.5 max.

(e) The state of the bent surface by copper sulfate~sulfuric acid
test shall be.as specified in Annex 1 Table 6.

Annex 1 Table 6. State of bent surface by copper sulfate-
' sulfuric acid test

Symbol of grade | Conditiom State of bent surface
SUS304TB As delivered |Intergranular corrosion

D) SUS316TB (solution- |crack shall not be

" SUS317TB treatment) generated.

SUS304LTB Sensitiza- Intergranular corrosion
SUS316LTB tion crack shall not be
SUS317LIB generated.
SUS321TB
SUS3471B

(2) A suitable length of a tube shall be cut off from one end of the tube
to serve as a test piece.

(3) The test method shall be in accordance with any one of the following
standards.

JIS ¢ 0571, JIS G 0572, JIS G 0573, JIS G 0574, JI5 G 0575

>3/
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(4) The test results shall conform to the requirements specified in (1.

(5) The sampling of a specimen and the number of test pileces ‘shall he as
specified for the grain size test in 10.6.1 of the text. If requested,
the test plece mentioned above shall be sampled for each lot of the

tubes of the same cast steel processed under the simultaneous heat
treatment. :

244
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U-bent tube

The U-bent tube shall apply when requested by the purchaser and shall
be executed by the manufacturer.

1l. Method of manufacture ‘ The method of manufacture shall be as follows:

(see Annex 2 Fig. 1.)

(1} The U-bent tube shall be manufactured by cold bending process and the
bend radius shall be at least 1.5 times the outside diameter of the

tube.

(2) The bent portion of the tube shall, as a rule, not be heat-treated.
However, when requested by the purchaser, a heat treatment may be

agreed upon.

2, The bent portion shall be free from defects injurious to use.

3. Dimensional tolerances on the bent portion shall be as specified in
Annex 2 Table 1, and tolerances on the length after bending shall be as

specified in Annex 2 Table 2.

Amnex 2 Fig. 1

& : bend radius

D, : outside diameter of
bent portion

4 ¢ minimum wall thickness of

bent portion
p+D,

D,
Z+R+2

Unit: mm
4
l/—_ ] _
< | A
\\ |
S ) . _
D, 200
L
L
Dy : nominal outside diameter
ft t nominal wall thickness
? : piteh

¢ length of straight portion
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Annex 2 Table 1. -Dimensional tolerances on bent portion

Variation rate of outside p-p,

diameter

X100 %

Dn

Reduction rate of
wall thickness

Tolerances on
pitch (#) or P

4
Short radius side Long radius side £ X100 % mm
Dy D, ' .
To-X100 may, Sh-X100 max. __2?1'? X100 MAX. +1.5

Where, the minimum
value of D,—D,

is 0.5 mm

Where, the minimum
value of D-D,

is 0.5 mm

Annex 2 Table 2.

Tolerances on length of U-bent tube

Division of length

Tolerances on length (7 or L) mm

7 m max. in length of straight +7
portion after bending 0
Over 7 m in length of straight +10
portion after bending 0

4, In order to measure the dimensions of the bent portion, one specimen
shall be sampled from the U~bent tube with the smallest bending radius among

tubes of the same dimensions bent simultaneously.

The outside diameters in

two directions at 90° to the bent portion and the wall thickness at four
points on the circumference shall be measured to obtain the variation rate
of outside diameter and the reduction rate of wall thickness.

atf
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