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JAPANESE INDUSTRIAL STANDARD @ JIS G 3459 : 2004 

Stainless steel pipes 

Introduction In this revision, the addition of steel grades which have usage track 
records for hot water piping,. the review t o  make the table of dimensions and mass 
of welded steel pipes agree with the actual condition, the modification of the value 
of chemical component P to be in a conformity with 31s G 4304 and JIS G 4305 
and the alteration of number of specimens for the hydraulic test and non-destruc- 
tive examination were made. 

This Japanese Industrial Standard has been prepared based on each first edition 
of IS0 9330-6 Welded steel tubes for pressure purposes-Technical delivery condi- 
tions-Part 6 : Longitudinally welded austenitic stainless steel tubes and IS0 9329-4 
Seamless steel tubes for pressure purposes-Technical delivery conditions-Part 4 : 
Austenitic stainZess steels published in 1997 with modifying some technical contents. 

Portions sidelined or underlined with dots are the matters modified from the original 
International Standards. 

The list of modification with its explanation is given in annex 2 (informative). 

1 Scope This Standard specifies the stainless steel pipes (hereafter referred to  
as “pipes”) used for the piping for corrosion resistance, low temperature service, high 
temperature service, etc. 

Remarks 1 The purchaser may designate in addition to  the items specified in 
this text, by prior agreement with the manufacturer, part or  all of 
the items in the special quality requirements specified in annex 1 
(normative). 

2 The International Standard corresponding t o  this Standard is as fol- 
lows. 

.................................................................................................................................................................. 

........................................................................................................................................ 

........................................................................................................................................ 

........................ 

In addition, symbols which denote the degree of correspondence 
in the contents between the relevant International Standard and JIS 
are IDT (identical), MOD (modified), and NEQ (not equivalent) ac- 
cording to  ISOPLEC Guide 21. 

IS0  9330-6 : 1997 

IS0 9329-4 1997 

Welded steel tubes for pressure purposes-Tech- 
nical delivery conditions-Part 6 : Longitudinally 
welded austenitic stainless steel tubes (MOD) 

Seamless steel tubes for pressure purposes-Tech- 
nical delivery conditions-Part 4 : Austenitic stain- 
less steels (MOD) 

2 Normative references The standards listed in attached ................................ table 1 contain provi- 
sions which, through reference in this Standard, constitute provisions of this Stan- 
dard. If the indication of the year of publication is given to these referred standards, 
only the edition of the indicated year constitutes the provision of this Standard but 
the revision and amendment made thereafter do not apply. The normative refer- 
ences without the indication of the year of coming into effect apply only to  the most 
recent edition (including amendments). 
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~ _ _ _ _ _  

Symbol of 
grade 

SUS304TP 

SUS304HTP 

SUS304LTP 

SUS309TP 

SUS309STP 

SUS3 10TP 

SUS31OSTP 

3 Classification and symbol Pipes shall be classified into 31 _ _ _ _  grades and their 
symbols shall be as given in ..._._~_...... table 1. 

Solution 
treatment "C 

1 O10 min., 
rapid cooling 

1040 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

1030 min., 
rapid cooling 

1 030 min., 
rapid cooling 

1030 min., 
rapid cooling 

1030 min., 
rapid cooling 

Table 1 Symbol of grade and heat treatment 

SUS315JlTP 

SUS315J2TP 

SUS3 16TP 

1 O10 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

Classifica- 
tion 

Austenitic 
pipes 

Austenitic 
ferritic 
pipes 

Ferritic 
pipes 

SUS316HTP 

SUS316LTP 

SUS316TiTP 

SUS317TP 

SUS317LTP 

SUS836LTP 

SUS89OLTP 

Symbol of 
grade 

SUS321TP 

1 040 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

920 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

1 O10 min., 
rapid cooling 

1 030 min., 
rapid cooling 

1030 min., 
rapid cooling 

Solution treatment "C Classifica- 
tion 

Austenitic 
pipes 

920 min., rapid cooling 

SUS321HTP Cold-finished 1095 min, 
rapid cooling 

~ 

Hot-finished 1 050 min, 
rapid cooling 

~ 

980 min., rapid cooling SUS347TP 

SUS347HTP Cold-finished 1095 min, 
rapid cooling 

Hot-finished 1 050 min, 
rapid cooling 

950 min., rapid cooling SUS329JlTP 

SUS329J3LTP 950 min., rapid cooling 

SUS329J4LTP 950 min., rapid cooling 

SUS405TP Annealing 700 min., 
air cooling or slow cooling 

Annealing 700 min., 
air cooling or slow cooling 

Annealing 700 min., 
air cooling or slow cooling 

Annealing 700 min., 
air cooling or slow cooling 

Annealing 720 min., 
air cooling or slow cooling 

Annealing 720 min., 
air cooling or slow cooling 

SUS409LTP 

SUS430TP 

SUS43OLXTP 

SUS430 JlLTP 

SUS436LTP 

Annealing 700 min., 
air cooling or slow cooling 

SUS444TP 

Remarks : For  the pipes of SUS321TP, SUS316TiTP and SUS347TP, stabilizing treatment 
m a y  be specified. In this case, the temperature of heat treatment shall be from 
850 O C  t o  930 O C .  
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4 Manufacturing method The manufacturing method of pipes shall be as fol- 
lows: 

a) Pipes shall be manufactured by a seamless process, an automatic arc welding 
process, a laser welding process, or  an electric resistance welding process. 

The pipes shall be subjected to the solution treatment or annealing specified in 
table 1 and then pickled or similarly treated. However, heat treatments not 
specified in table i shall be made as agreed upon between the purchaser and 
the manufacturer. 

b) 

c )  When required by the purchaser, the pipes may be fabricated to the bevelled 
end Pl. 
Note (1) Unless otherwise specified, the shape of the bevelled end shall be as 

shown in figure 1. 

î 22 mm max. in thickness 

Figure 1 Shape of bevelled end 

5 Chemical composition Pipes shall be tested in accordance with 13.1 and the 
cast analysis shall be as given in table 2. 
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6 Mechanical properties 

6.1 Tensile strength, proof stress and elongation Pipes shall be tested in ac- 
cordance with 13.2 and their tensile strength, proof stress, and elongation shall be 
as given in table 3. 

Table 3 Mechanical properties 

Symbol of 
grade 

SUS304TP 
SUS304HTP 
SUS304LTP 
SUS309TP 
SUS309STP 
SUS31OTP 
SUS310STP 
SUS3 15 J1TP 
SUS3 15 J2TP 
SUS316TP 
SUS316HTP 
SUS316LTP 
SUS316TiTP 
SUS317TP 
SUS317LTP 
SUS836LTP 
SUS890LTP 
SUS321TP 
SUS321HTP 
SUS347TP 
SUS347HTP 
SUS329JlTP 
SUS329 J3LTP 
SUS329 J4LTP 
SUS405TP 
SUS409LTP 
SUS430TP 
SUS43OLXTP 
SUS43OJlLTP 
SUS436LTP 
SUS444TP 

Tensile 
strength 

N/mm2 

520 min. 
520 min. 
480 min. 
520 min. 
520 min. 
520 min. 
520 min. 
520 min. 
520 min. 
520 min. 
520 min. 
480 min. 
520 min. 
520 min. 
480 min. 
520 min. 
490 min. 
520 min. 
520 min. 
520 min. 
520 min. 
590 min. 
620 min. 
620 min. 
410 min. 
360 min. 
410 min. 
360 min. 
390 min. 
410 min. 
410 min. 

Proof 
stress 

N/mm2 

205 min. 
205 min. 
175 min. 
205 min. 
205 min. 
205 min. 
205 min. 
205 min. 
205 min. 
205 min. 
205 min. 
175 min. 
205 min. 
205 min. 
175 min. 
205 min. 
215 min. 
205 min. 
205 min. 
205 min. 
205 min. 
390 min. 
450 min. 
450 min. 
205 min. 
175 min. 
245 min. 
175 min. 
205 min. 
245 min. 
245 min. 

No. 11 test piece 
No. 12 test piece 

Longitudinal 
direction 

35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35  min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
35 min. 
18 min. 
18 min. 
18 min. 
20 min. 
20 min. 
20 min. 
20 min. 
20 min. 
20 min. 
20 min. 

Elongation % 

No. 5 test piece 

Transverse 
direction 

25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
25 min. 
13 min. 
13 min. 
13 min. 
14 min. 
14 min. 
14 min. 
14 min. 
14 min. 
14 min. 
14 min. 

No. 4 test piece 

Longitudinal 
direction 

30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
30 min. 
14 min. 
14 min. 
14 min. 
16 min. 
16 min. 
16 min. 
16 min. 
16 min. 
16 min. 
16 min. 

Transverse 
direction 

22 min. 

22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
22 min. 
10 min. 
10 min. 
10 min. 
11 min. 
11 min. 
11 min. 
11 min. 
11 min. 
11 min. 
11 min. 

Remarks 1 When a tensile test is carried out with No. 12 or No. 5 test piece for pipes of un- 
der 8 mm in wall thickness, the minimum elongation shall be calculated by sub- 
tracting 1.5 % from the elongation given in table 3 for each decrease of 1 mm from 
8 mm in wall thickness, and rounded off to  integers in accordance with Rule A of 
JIS Z 8401. Examples of calculation are given in Informative table 1. 
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2 The elongation given in table 3 shall not be applied to  pipes of under 40 mm in 
outside diameter. However, the value of elongation shall be recorded. 

3 In the case where a tensile test piece is taken from automatic arc welded pipes, 
laser welded pipes, or electric resistance welded pipes, No. 12 or No. 5 test piece 
shall be taken from the portion having no welded seams. 

Informative Table 1 Calculation examples of elongation for No. 12 
(longitudinal) and No. 5 (transverse) test pieces 
for pipes of under 8 mm in wall thickness 

Classification 

I 

Austenitic pipes 

Austenitic 
ferritic pipes 

Ferritic pipes 

I 

6.2 Flattening or guide bend resistance weld zone 

6.2.1 Flattening Pipes shall be tested in accordance with 13.3 and the results 
shall be free from flaws and cracks on the wall of pipes, In this case, the distance 
between the two platens shall be calculated according to  the following formula: 

(1+ e>t H=- 
t e + -  D 

where, H : distance between platens (mm) 
t : wall thickness of pipe (mm) 

D : outside diameter of pipe (mm) 
e : constant which differs according t o  the grade of 

pipe, 0.09 for austenitic pipes, 0.07 for austenitic- 
ferritic pipes and ferritic pipes 

6.2.2 Guide bend resistance of weld zone For welded pipes 200A or over, the 
guide bend resistance of weld zone may be tested instead of the flattening of 6.2.1. 
Preference is left t o  the specification by the purchaser or to the discretion of the 
manufacturer. 

The guide bend resistance of weld zone shall be subjected to  the test of 13.4 and 
the results shall conform t o  the following requirements: 

PROTECTED BY COPYRIGHT 



8 
G 3459 : 2004 

a) 

b) 

No cracks of 3 mm or  over in length shall develop on the outside of the weld 
zone (except for small cracks created on the edge or corner). 

For cracks of under 3 mm in length, the total lengths of cracks shall not exceed 
7 mm. 

Total number of cracks and blowholes shall not exceed 10. c) 

7 Austenitic grain size Pipes of SUS321HTP shall be tested in accordance with 
13.5 and the resulting mean austenitic gain size shall be grain size No. 7 or  coarser. 

8 Hydraulic test characteristic or non-destructive examination character- 
istic Pipes shall be tested in accordance with 13.6 and the resulted hydraulic test 
characteristic or  non-destructive examination characteristic shall conform to  either 
of the following requirements. Though the preference is subjected to  the indication 
of the purchaser, when not indicated, the preference shall be subjected to the selec- 
tion by the manufacturer. 

a )  

b) 

For hydraulic test characteristic, pipes shall withstand, without leakage, the 
hydraulic pressure designated, if any, by the purchaser, or in absence of it the 
hydraulic pressure specified in attached table 2. In this case, the purchaser 
may specify a hydraulic pressure higher or lower than those in attached table 2. 

In the case where the hydraulic test is conducted by the specification of the 
purchaser and the test pressure exceeds either of the value P calculated from 
the following formula or 20 MPa, the test pressure shall be as agreed upon be- 
tween the purchaser and the manufacturer. The specified hydraulic pressure 
shall be graduated in 0.5 MPa for under 10 MPa and in 1 MPa for 10 MPa or 
over. In calculation, the value P in the following formula shall be obtained and 
rounded off to  0.5 MPa or  1 MPa. 

2st p = -  
D 

where, P : test pressure (MPa) 
t : wall thickness of pipe (mm) 
D : outside diameter of pipe (mm) 
s : 60 % of the minimum value of proof stress specified 

in table 3 (N/mm2) 

For non-destructive examination characteristic, pipes shall be subjected t o  any 
non-destructive examination of the ultrasonic examination, eddy current exami- 
nation, or radiographic examination, and the resulted non-destructive exami- 
nation characteristic shall conform to  any one of the following requirements: 

i) There shall be no signal equal to  or  greater than the signals produced by 
the artificial flaws of the reference test piece of the working sensitivity division 
UD specified in JIS G 0582. 
There shall be no signal equal to  or greater than the signals produced by 
the artificial flaws of the reference test piece of the working sensitivity division 
EY specified in JIS G 0583. 
The grade 3 specified in JIS Z 3106 or better shall be met. 

2) 

3) 

PROTECTED BY COPYRIGHT 
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~~ 

Item 

Taste 

9 Pressure resistance performance . Pipes, when subjected t o  the test of 13.7, 
shall withstand that and be free from leakage. The pressure resistance performance 
shall be applied in accordance with agreement between the purchaser and the manu- 
facturer. 

The Water Works Law stipulates the pressure resistance perfor- 
mance test applied to  the pipe used as feed water system 

Information : 

Acceptance criterion 

No abnormalities 

10 Leaching performance Pipes, when subjected to the test of 13.8, shall be as 
given in table 4. The leaching performance shall be applied in accordance with agree- 
ment between the purchaser and the manufacturer. 

Odour 

Chromaticity degree 

Turbidity degree 

Hexavalent chromium mg/L 

Iron mg/L 

Table 4 Leaching performance 

No abnormalities 

5 max. 

2 max. 

0.05 max. 

0.3 max. 

Information : The Water Works Law stipulates the leaching performance test 
applied to the pipe used as feed water system 

11 Dimensions, mass and dimensional tolerances 

11.1 Dimensions and mass The outside diameter, wall thickness and mass of 
the pipe shall be as specified in table 5 .  However, for the welded pipes, table 6 may 
be applied. 
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Table 6 (concluded) 

- 
3w 
3095 
310 

310s 
31511 
3i5n 

316 
316H 
316L 
3l6E 
317 

347 
31n 

4 3 OLX 
43011L 

- 
8361. 
I 
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Division 

Hot-finished seamless 
Pipe 

Cold-finished seamless 
pipe, automatic arc 
welded pipe, electric 
resistance welded pipe, 
and laser welded pipe 

11.2 Dimensional tolerances The dimensional tolerances of the pipe shall be 
as follows: 

a) The tolerances on outside diameter, wall thickness, and wall thickness devia- 
tion of pipes shall be as specified in table 7. 

In the case where the pipe length is specified, the tolerances on pipe length 
shall be applied on the plus side only. 

b) 

Table 7 Tolerances on outside diameter, wall thickness and 
wall thickness deviation 

Tolerances on outside Tolerances on wall Tolerances on wall 
diameter thickness thickness deviation 

Under 50 mm f 0.5 mm Under 4 mm f 0.5 mm At most 20 % of wall 
50 mm or  over F 1 % 4 mm or over * 12.5 % thickness 

Under 30 mm -I 0.3 mm Under 2 mm * 0.2 mm - 
30 mm or over k 1 % 2 mm or over k 10 % 

12 Appearance The appearance of pipes shall be as follows: 

a) Pipes shall be straight for practical purposes, and their both ends shall be at 
right angles to the axis. 

The inside and outside surfaces of the pipes shall be well finished, and free from 
defects detrimental t o  practical use. 

b) 

13 Test 

13.1 Chemical analysis 

13.1.1 General matters common to chemical analysis and the 
method of sampling specimens for analysis shall be in accordance with clause 8 in 
JIS G 0404. 

Chemical analysis 

13.1.2 Analytical method The analytical method 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 1223, JIS G 1224, JIS G 1228, JIS G 1237, 
JIS G 1238, JIS G 1253, JIS G 1256, JIS G 1257, JIS G 1258 

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

................................................................................................................................................................ 

.................................................................................................................................... 
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13.1.3 Number of product analytical samples The number of product analyti- 
cal samples shall be determined as agreed upon between the purchaser and the manu- 
facturer. 

13.2 Tensile test 

13.2.1 For sam- 
pling method of a specimen and the number of test pieces, one specimen shall be 
sampled per 50 pipes simultaneously heat-treated and fraction thereof, and one ten- 
sile test piece, one flattening test piece, one austenitic grain size test piece shall be 
sampled therefrom. 

13.2.2 Test piece The test piece shall be any one of No. 11, No. B A ,  No. 12B, 
No. 12C, No. 4 or  No. 5 specified in JIS Z 2201 t o  be cut off from the pipe. In  the 
case of No. 4 test piece, only the test piece of 14 mm in diameter (the gauge length 
is 50 mm) shall be used. 

Sampling method of specimen and number of test pieces 

13.2.3 Testing method The testing method shall be in accordance with JIS Z 
2241. 

13.3 Flattening test 

13.3.1 The sam- 
pling method of a specimen and the number of test pieces shall be as given in 13.2.1 

Sampling method of specimen and number of test pieces 

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

13.3.3 Testing method Place the test piece at ordinary temperature between two 
platens and flatten by compression until the distance between the platens reaches 
the specified value, and examine for the occurrence of flaws or  cracks on the wall 
surface of the test piece. In the cases of the automatic arc welded pipe, laser welded 
pipe, and electric resistance welded pipe, the weld zone shall be placed at  right angles 
to the direction of compression as shown in figure 2, and the C-shape test piece shall 
be places as shown in figure 3. 

Direction of 
compression 

zone 

Direction of 
compression 

1 

Figure 2 Flattening test (for right- Figure 3 Flattening test (for 
C-shape test piece) shaped test piece) 
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13.4 Guide bend test of weld zone 

13.4.1 Sampling method of specimen and number of test pieces For sam- 
pling method of a specimen and the number of test pieces, when sampled from a 
pipe, one specimen shall be sampled for each 120 m of the pipe of the same dimen- 
sions produced under the same heat treatment and fraction thereof. 

When sampled from the specimen of a pipe end welded under the same condition 
as the pipe body, one specimen shall be sampled per each lot equivalent to 120 m of 
the pipe of the same dimensions produced under the same heat treatment and frac- 
tion thereof. 

One guide bend test piece of weld zone shall be sampled from respective speci- 
mens. 

13.4.2 Test piece 
3122. 

The test piece shall be in accordance with clause 4 of JIS 2 

13.4.3 Testing method The test method shall be in accordance with clause 5 of 
JIS Z 3122. 

In the case where the wall thickness exceeds 12 mm or both sides are butt-welded, 
the side bend test shall be carried out, and where the wall thickness is 12 mm or 
under (except the pipes of which both sides are butt-welded), the root bend test shall 
be conducted. 

13.5 Austenitic grain size test 

13.5.1 Sampling method of specimen and number of test pieces The sam- 
pling method of a specimen and the number of test pieces shall be as given in 13.2.1. 

13.5.2 Test piece A 20 mm long pipe shall be cut off from the pipe end t o  serve 
as a test piece. 

13.5.3 Testing method The austenitic grain size number shall be measured in 
accordance with JIS G 0551. 

13.6 Hydraulic test or non-destructive examination The hydraulic test or non- 
destructive examination shall be as follows: 

13.6.1 Number of specimens Either the hydraulic test or the non-destructive 
examination shall be carried out for each pipe. 

13.6.2 Hydraulic test When the pipe is subjected to a hydraulic pressure and 
kept a t  the pressure specified in 8 a) for 5 s or  longer, whether i t  withstands the 
pressure without leakage shall be examined. 

13.6.3 Non-destructive examination The testing method of a non-destructive 
examination shall be in accordance with JIS G 0582, JIS G 0583 or  JIS Z 3106. 

13.7 Pressure resistance performance test The method for a pressure resis- 
tance performance test shall be in accordance with the main text of JIS S 3200-1. 
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13.8 Leaching performance test The leaching performance test shall be as speci- 
fied in JIS S 3200-7. 

14 Inspection 

14.1 Inspection The inspection shall be as follows: 

General matters common t o  inspection shall be as specified in JIS G 0404. 

The chemical composition shall conform to the requirements specified in clause 5. 

The mechanical properties shall conform to the requirements specified in clause 6. 

The austenitic grain size number of SUS321HTP shall conform to the require- 
ments specified in clause 7. 

Hydraulic test characteristic or non-destructive examination characteristic shall 
conform t o  the requirements specified in clause 8. However, the non-destruc- 
tive examination may be replaced by other appropriate non-destructive exami- 
nations other than 13.6.3 subjected to the agreement between the purchaser 
and the manufacturer. 

Pressure resistance performance (4) shall conform to the requirements specified 
in clause 9 as a type test. 

Leaching performance (4) shall conform to the requirements specified in clause 10 
as a type test. 

The dimensions shall conform to the requirements specified in clause 11. 

The appearance shall conform to  the requirements specified in clause 12. 

When the special quality requirements given in annex 1 are specified subjected 
to the agreement between the purchaser and the manufacturer, the results of 
inspection shall conform t o  the relevant requirements specified in clause 1, 2, 
3, 4, and 5 in annex 1. 

Note (4) The pressure resistance performance test and leaching performance 
test are not carried out per each delivery as a type test. 

14.2 Reinspection For pipes having failed t o  pass the tensile test, flattening test 
or guide bend test of weld zone, the final acceptance may be determined by perform- 
ing the retest in accordance with 9.8 of JIS G 0404. 

15 Marking Each pipe having passed the inspection shall be marked with the fol- 
lowing items. However, in the case of either small pipes or a requirement from the 
purchaser, the pipes may be bundled and marked for each bundle by a suitable means. 
In either case, the order of arranging the items is not specified. 

When approved by the purchaser, a part of the items may be omitted. 

a) Symbol of grade 

b) 

c! Dimension (6) 

Symbol indicating the manufacturing method ( 5 )  .......................................................................................................... 

................................. 
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d) Manufacturer's name or abbreviation 

e) ................................................................................................................................................... Symbol Z indicating the designation of special quality requirements 

f') Symbol M indicating the pressure resistance performance and leaching perfor- 
mance. 

Notes (5) The symbols indicating the manufacturing method shall be as fol- 
lows: However, the sign of dash may be replaced by a space. 

Hot-finished seamless pipe: -S-H 
Cold-finished seamless pipe: -S-C 
Automatic arc welded pipe: -A 

Cold-finished automatic arc welded pipe: -A-C 

Weld zone work finished automatic arc welded pipe: -A-B 

Laser welded pipe: -L 

Cold-finished laser welded pipe: -L-C 
Weld zone work finished laser welded pipe: -L-B 

Electric resistance welded pipe other than hot-finished or cold fin- 
ished ones: -E-G 
Cold-finished electric resistance welded pipe: -E-C 

(6) The dimensions shall be indicated as follows: 

Nominal diameter x nominal wall thickness, outside diameter x wall 
thickness o r  nominal diameter x wall thickness 

Example : 50A x Sch los, 60.5 x 2.8 or 50A x 2.8 

16 Report The report shall comply with the requirements of clause 13 in JIS G 
0404. However, unless otherwise especially specified a t  the time of order, the speci- 
fication of inspection document shall be symbol 2.3 or 3.1.B in table 1 of JIS G 0415. 

..................................................................................................... .................................................................. 

__________________________________________________________________________________________________________._._._________________________________________________________ 
........................................................................................................................................................................ 
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Attached Table 1 Normative references 

JIS G 0404 Steel and steel products-General technical delivery requirements 

Remarks : IS0 404 : 1992 Steel and steel products-General technical deliv- 
ery requirements is equivalent to  the said standard. 

JIS G 0415 Steel and steel products-Inspection documents 

Remarks : IS0  10474 : 1991 Steel and steel products-Inspection documents 
is identical with the said standard. 

JIS ____________________~~~. . .~~. .~~.~ G 0551 Methods of austenite grain size determination for steel 

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

Remarks : IS0 783 : 1989 Metallic materials-Tensile testing at  elevated tem- 
perature is equivalent to the said standard. 

JIS G 0571 Method of oxalic acid etching test for stainless steels 

JIS G 0572 Method of ferric sulfate-sulfuric acid test for stainless steels 

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

................................................................................................. 

.................................................................................................................................... 

................................................................................................................................................... 

Remarks : IS0 3651-1 : 1998 Determination of resistance to intergranular cor- 
rosion of stainless steels-Part 1 : Austenitic and ferritic-austenitic 
(duplex) stainless steels-Corrosion test in nitric acid medium by 
measurement o f  loss in mass (Huey test) is equivalent t o  the said 
standard. 

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

Remarks : IS0 3651-2 : 1998 Determination of resistance to intergranular cor- 
rosion of stainless steels-Part 2 : Ferritic, austenitic and ferritic- 
austenitic (duplex) stainless steels-Corrosion test in media containing 
sulfuric acid is equivalent t o  the said standard. 

Ultrasonic examination for steel pipes and tubes 

IS0 9303 : 1989 Seamless and welded (except submerged arc-welded) 
steel tubes for  pressure purposes-Full peripheral ultrasonic test- 
ing for the detection of longitudinal imperfections is equivalent to 
the said standard. 

JIS G 0582 

Remarks : 

JIS G 0583 Eddy current examination of steel pipes and tubes 

Remarks IS0 9304 : 1989 Seamless and welded (except submerged arc-welded) 
steel tubes for pressure purposes-Eddy current testing for the de- 
tection of imperfections is equivalent to  the said standard. 

JIS G 1211 Iron and steel-Methods for determination of carbon content 

JIS G 1212 Iron and steel-Methods for determination of silicon content 

JIS G 1213 Iron and steel-Methods for determination of manganese content 

JIS G 1214 Iron and steel-Methods for determination of phosphorus content 

JIS G 1215 Iron and steel-Methods for determination of sulfur content 

JIS G 1216 Iron and steel-Methods for determination of nickel content 
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JIS G 1217 Methods for determination of  chromium in iron and steel 

JIS G 1218 Iron and steel-Methods for determination of molybdenum content 

JE3 G 1223 Iron and steel-Methods for determination of t i tanium content 

JIS G 1224 Iron and steel-Methods for determination of aluminium content 

JIS G 1228 Iron and steel-Methods for determination o f  nitrogen content 

JIS G 1237 Iron and steel-Methods for determination of niobium content 

JIS G 1238 Steel and iron-Determination of chromium content-Potentiometric 
or visual titration method 

JIS G 1253 Iron and steel-Method for  spark discharge atomic emission spec- 
trometric analysis 

JIS G 1256 Iron and steel-Method for X-ray fluorescence spectrometric analy- 
sis 

JIS G 1257 Iron and steel-Methods for atomic absorption spectrometric analy- 
sis 

JIS G 1258 Iron and steel-Methods for inductively coupled plasma atomic emis- 
sion spectrometry 

JIS S 3200-1 Equipment for water supply service-Test methods of hydrostatic 
pressure 

JIS S 3200-7 Equipment for water supply service-l'est methods of effect to wa- 
ter quality 

JIS Z 2201 Test pieces for tensile test for metallic materials 

Remarks : IS0 6892 : 1984 Metallic materials-Tensile testing at  ambient tem- 
perature is equivalent to the said standard. 

JIS Z 2241 Method of  tensile test for metallic materials 

Remarks : IS0 6892 : 1984 Metallic materials-Tensile testing at  ambient tem- 
perature is equivalent t o  the said standard. 

Methods of radiographic examination for welded joints in stainless 
steel 
Methods of  bend test for butt welded joint  

Guide to the rounding o f  numbers 

JIS Z 3106 

JIS Z 3122 

JIS Z 8401 
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Schedule No. Sch 

Hydraulic test pressure 

5 s  10s 20s 40 80 120 160 

1.5 2.0 3.5 6.0 12 18 20 

Remarks : For the pipes with dimensions other than those given in table 5, the hydrau- 
lic test pressure shall conform to the attached table 3 according to  the divi- 
sion of the ratio of the wall thickness to the outside diameter of the pipe (tlD). 
However, in the case of the welded pipe, when the outside diameter conform 
to table 6 and the thickness comes in between the values in that table, adopt 
the schedule number for the larger thickness and carry out the test with the 
hydraulic test pressure specified in attached table 2. On the other hand, where 
the outside diameter does not meet the values in the table, the hydraulic test 
pressure shall conform to the attached table 3 according to the division of the 
ratio of the wall thickness t o  the outside diameter of the pipe (tlD). 

Attached Table 3 Hydraulic test pressure of pipes of different outside 
diameter 

System 

Hydraulic test 
pressure 

Over 
0.80 up 
to and 
incl. 
1.60 

2.0 

Unit: MPa 
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Annex 1 (normative) 

Special quality requirements 

The special quality requirements shall be applied when requested by the pur- 
chaser and shall be executed by the manufacturer on the specified items. 

1 Elevated temperature yield point or proof stress (22) The elevated tem- 
perature yield point or proof stress shall be as follows: 

a) The values of the elevated temperature yield point or proof stress and the test 
temperature shall be subjected t o  the agreement between the purchaser and 
the manufacturer. 

The test piece and test method shall be as specified in JIS G 0567. 
When it is difficult to take the test piece of the shape specified in JIS G 0567, 

the shape of test piece shall be subjected to the agreement between the purchaser 
and the manufacturer. 

In respect of the sampling method of a test specimen and the number of test 
pieces, one test specimen shall be taken from a lot  of the same cast steel, and 
one test piece shall be taken from the test specimen for each test temperature. 

b) 

c) 

2 Ultrasonic examination (23) 
seamless pipes as described below: 

a) 

The ultrasonic examination shall be applied t o  

The criteria for working sensitivity of ultrasonic examination shall be UB or 
UC specified in JIS G 0582, and there shall be no signal greater than signals 
produced by the artificial flaws of a reference test piece. 

The method for ultrasonic examination shall be as specified in JIS G 0582. 

The ultrasonic examination shall be carried out for each pipe and the results 
shall conform t o  the requirements specified in a). 

b) 

c) 

3 Eddy current examination (24) 
lows: 

a) 

The eddy current examination shall be as fol- 

The criteria for working sensitivity of eddy current examination shall be EU, 
EV, EW or EX specified in JIS G 0583, and there shall be no signal greater 
than the signals produced by the artificial flaws of a reference test piece. 

The method for eddy current examination shall be as specified in JIS G 0583. 

The eddy current examination shall be carried out for each pipe and the results 
shall conform to  the requirements specified in a). 

b) 

e) 

4 Corrosion test (Z6) The corrosion test shall be as follows: 

4.1 The corrosion resistance of the pipe by an intergranular 
corrosion test shall comply with the following requirements. In this case, the detail 
of the intergranular corrosion test to be applied shall be subjected to the agreement 
between the purchaser and the manufacturer. 

Corrosion resistance 
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Condition 

As delivered 
(solution treatment) 

Sensitization 

a) The evaluation according to  an etch structure obtained by a 10 % oxalic acid 
etch test shall be as specified in annex 1 table 1. 

Annex 1 Table 1 Evaluation by 10 % oxalic acid etch test 

Corrosion rate g/m2 h 

As agreed upon between the 
purchaser and the manufacturer 

As agreed upon between the 
purchaser and the manufacturer 

Symbol of 
grade 

SUS304TP 

SUS315J1 

SUS315J2 

SUS316TP 

SUS317TP 

SUS304LTP 

SUS316LTP 

SUS317LTP 

SUS321TP 

SUS347TP 

Condition 

As delivered 
(solution treatment) 

Sensitization 

Structure for ferric 
sulfate-sulfuric 
acid test 

Ditch structure 

Ditch structure 

Structure for 65 % 
nitric acid test 

Ditch structure 
End grain pitting II 

Ditch structure 
End grain pitting II 

Structure for copper 
sulfate-sulfuric acid 
test 

Ditch structure 

Ditch structure 

b) The corrosion resistance by ferric sulfate-sulfuric acid test shall be evaluated 
by corrosion rate. The corrosion rate shall be as given in annex 1 table 2. 

Annex 1 Table 2 Corrosion rate by ferric sulfate-sulfuric acid test 

I Symbol of grade 

SUS304TP 

SUS315J1 

SUS315J2 

SUS316TP 

SUS317TP 

SUS304LTP 

SUS316LTP 

SUS317LTP 

c) The corrosion resistance by 65 % nitric acid test shall be evaluated by corrosion 
rate. The corrosion rate shall be as given in annex 1 table 3. 
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Condition 

As delivered 
(solution treatment) 

Sensitization 

Annex 1 Table 3 Corrosion rate by 65 % nitric acid test 

Corrosion rate g/m2 h 

As agreed upon between the 
purchaser and the manufacturer 

As agreed upon between the 
purchaser and the manufacturer 

Symbol of grade 

SUS304TP 

SUS304LTP 

The corrosion resistance by the copper sulfate-sulfuric acid test shall be evalu- 
ated by conditions of the bent surface. Conditions of the bent surface shall be 
as given in annex 1 table 4. 

Annex 1 Table 4 Conditions of bent surface by copper sulfate- 
sulfuric acid test 

Symbol of grade 

SUS304TP 

SUS315J1 

SUS3 1552 
SUS316TP 

SUS317TP 

SUS304LTP 

SUS316LTP 

SUS317LTP 

SUS321TP 

SUS347TP 

Condition 

As delivered 
(solution treatment) 

Sensitization 

Conditions of bent surface 

To be free from cracks due to 
intergranular corrosion 

To be free from cracks due to 
intergranular corrosion 

4.2 
the pipe to  serve as a test piece. 

Test piece An appropriate length of a pipe shall be cut off from the end of 

4.3 
lowing standards: 

Test method The test method shall be in accordance with any one of the fol- 

JIS G 0571, JIS G 0572, JIS G 0573, JIS G 0575 

4.4 
fied in 4.1. 

Test The results for a corrosion test shall conform to  the requirements speci- 

4.5 Sampling method of test specimen and number of test pieces The sam- 
pling method of a test specimen and the number of test pieces shall be as given in 
the case of the grain size test in 13.5.1 of the main text. However, if required, the 
above-mentioned test piece shall be sampled for a lot of the pipes of the same cast 
steel produced under the same heat treatment. 

5 Radiographic examination of weld zone (27) The radiographic examination 
of weld zone shall be as follows: 
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a) The classification of radiographs in the radiographic examination of weld zone 
shall be grade 1 or grade 2 specified in JIS Z 3106 in accordance with the speci- 
fication by the purchaser. 

The method of radiographic examination shall be as specified in annex 1 (nor- 
mative) of JIS 2 3106. In this case, the penetrometer sensitivity shall be A 
class, However, the purchaser may specify class B of the penetrometer sensi- 
tivity if especially required. 

The radiographic examination shall be carried out for the full length of the weld 
zone for each pipe, and the results obtained shall conform to the requirements 
specified in a). 

b) 

c) 

Related standards: 

JIS G 4303 Stainless steel bars 

JIS G 4304 Hot rolled stainless steel plates, sheets and strip 
JIS G 4305 Cold rolled stainless steel plates, sheets and strip 
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