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Table 2, the value of Si for SUS321 HTP.
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Informative Table 1, title.
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Remarks 2 of Table 5
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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 to 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 JIS 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 ISO 9330-6 Welded steel tubes for pressure purposes—Technical delivery condi-
tions—Part 6 : Longitudinally welded austenitic stainless steel tubes and ISO 9329-4
Seamless steel tubes for pressure purposes—Technical delivery conditions—Part 4 :
Austenitic stainless 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.

2 The International Standard corresponding to 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 ISO/IEC Guide 21.

ISO 9330-6 : 1997 Welded steel tubes for pressure purposes—Tech-
nical delivery conditions—Part 6 : Longitudinally
welded austenitic stainless steel tubes (MOD)

ISO 9329-4 : 1997 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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3 Classification and symbol Pipes shall be classified into 31 grades and their

Table 1 Symbol of grade and heat treatment

Classifica- Symbol of Solution Classifica- Symbol of Solution treatment °C
tion grade treatment °C || tion grade
Austenitic | SUS304TP 1 010 min., Austenitic | SUS321TP 920 min., rapid cooling
pipes rapid cooling || pipes
SUS304HTP 1 040 min., SUS321HTP Cold-finished 1 095 min,
rapid cooling rapid cooling
SUS304LTP 1 010 min., Hot-finished 1 050 min,
rapid cooling rapid cooling
SUS309TP 1 030 min., SUS347TP 980 min., rapid cooling
rapid cooling
SUS309STP 1 030 min., SUS347HTP Cold-finished 1 095 min,
rapid cooling rapid cooling
SUS310TP 1 030 min., Hot-finished 1 050 min,
rapid cooling rapid cooling
SUS310STP 1 030 min., Austenitic | SUS329J1TP 950 min., rapid cooling
rapid cooling || ferritic
pipes
SUS315J1TP 1 010 min., SUS329J3LTP | 950 min., rapid cooling
rapid cooling
SUS315J2TP 1 010 min.,
rapid cooling
SUS316TP 1 010 min., SUS329J4LTP | 950 min., rapid cooling
rapid cooling
SUS316HTP 1 040 min., Ferritic SUS405TP Annealing 700 min.,
rapid cooling || pipes air cooling or slow cooling
SUS316LTP 1 010 min., SUS409LTP Annealing 700 min.,
rapid cooling air cooling or slow cooling
SUS316TiTP 920 min., SUS430TP Annealing 700 min.,
rapid cooling air cooling or slow cooling
SUS317TP 1 010 min., SUS430LXTP Annealing 700 min.,
rapid cooling air cooling or slow cooling
SUS317LTP 1 010 min., SUS430J1LTP | Annealing 720 min.,
rapid cooling air cooling or slow cooling
SUS836LTP 1 030 min., SUS436LTP Annealing 720 min.,
rapid cooling air cooling or slow cooling
SUS890LTP 1 030 min., SUS444TP Annealing 700 min.,
rapid cooling air cooling or slow cooling
Remarks: For the pipes of SUS321TP, SUS316TiTP and SUS347TP, stabilizing treatment

may be specified. In this case, the temperature of heat treatment shall be from
850 °C to 930 °C. '

PROTECTED BY COPYRIGHT




3
G 3459 : 2004

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.

b) 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 1 shall be made as agreed upon between the purchaser and
the manufacturer.

¢) When required by the purchaser, the pipes may be fabricated to the bevelled
end ().

Note (1) Unless otherwise specified, the shape of the bevelled end shall be as
shown in figure 1.

o

20

2.4 mm max.

-

t: 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 18.2 and their tensile strength, proof stress, and elongation shall be
as given in table 3.

Table 3 Mechanical properties
Symbol of Tensile Proof Elongation %
grade strength stress No. 11 test piece | No. 5 test piece No. 4 test piece
No. 12 test piece
Longitudinal Transverse Longitudinal | Transverse
N/mm? N/mm? | direction direction direction direction
SUS304TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS304HTP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS304LTP 480 min. | 175 min. 35 min. 25 min. 30 min. 22 min.
SUS309TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS309STP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS310TP 520 min. | 205 min. '35 min. 25 min. 30 min. 22 min.
SUS310STP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS315J1TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS315J2TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS316TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS316HTP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS316LTP 480 min. | 175 min. 35 min. 25 min. 30 min. 22 min.
SUS316TiTP 520 min. | 205 min. 35 min. 25 min, 30 min. 22 min.
SUS317TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS317LTP 480 min. | 175 min. 35 min. 25 min. 30 min. 22 min.
SUS836LTP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS890LTP 490 min. | 215 min. 35 min. 25 min. 30 min. 22 min.
SUS321TP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS321HTP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min,
SUS347TP 520 min. | 205 min. 35 min, 25 min. 30 min. 22 min.
SUS347HTP 520 min. | 205 min. 35 min. 25 min. 30 min. 22 min.
SUS329J1TP 590 min. | 390 min. 18 min. 13 min. 14 min. 10 min.
SUS329J3LTP | 620 min. | 450 min. 18 min. 13 min. 14 min. 10 min.
SUS329J4LTP | 620 min. | 450 min. 18 min. 13 min. 14 min. 10 min.
SUS405TP 410 min. | 205 min. 20 min. 14 min. 16 min. 11 min.
SUS409LTP 360 min. | 175 min. 20 min. 14 min. 16 min. 11 min.
SUS430TP 410 min. | 245 min. 20 min. 14 min. 16 min. 11 min.
SUS430LXTP | 360 min. | 175 min. 20 min. 14 min. 16 min. 11 min.
SUS430J1LTP | 390 min. | 205 min. 20 min. 14 min. 16 min. 11 min.
SUS436LTP 410 min. | 245 min. 20 min. 14 min. 16 min. 11 min.
SUS444TP 410 min. | 245 min. 20 min. 14 min. 16 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 8 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 Shape of test Elongation for each wall thickness division %
piece
Over | Over Over Over Over Over Over
7mm |6 mm 5 mm 4 mm 3 mm 2 mm 1 mm
to and | up to up to up to up to up to up to
excl. and incl.| and incl. | and incl.| and incl. | and incl.| and incl.
8mm |7 mm 6 mm 5 mm 4 mm 3 mm 2 mm
Austenitic pipes | No. 12 test piece 35 34 32 30 29 28 26
No. 5 test piece 25 24 22 20 19 18 16
Austenitic No. 12 test piece 18 16 15 14 12 10 9
ferritic pipes
No. 5 test piece 13 12 10 8 7 6 4
Ferritic pipes No. 12 test piece 20 18 17 16 14 12 11
No. 5 test piece 14 12 11 10 8 6 5

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+ et)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 to 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 to 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 to the following requirements:
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a)

b)

c)

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 shaH not exceed 10.

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.

P : test pressure (MPa)
t: wall thickness of pipe (mm)
D

: outside diameter of pipe (mm)

=}

¢ 60 % of the minimum value of proof stress specified
in table 3 (N/mm?2)

For non-destructive examination characteristic, pipes shall be subjected to 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:

1) 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.

2) 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.

3) The grade 3 specified in JIS Z 3106 or better shall be met.
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9 Pressure resistance performance - Pipes, when subjected to 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.

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

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.

Table 4 Leaching performance

Item Acceptance criterion
Taste No abnormalities
Odour No abnormalities
Chromaticity degree 5 max.
Turbidity degree 2  max.
Hexavalent chromium mg/L 0.05 max.
Iron mg/L 0.3 mazx.

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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(Blank)
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Table & Dimensions and maass of stainless steel pipes for piping
[Hominal diswster [Outside Nocnioal wall thickuoes
y B | ‘Behetuls 56 Seheduln 108 Bchadule 108 Schaduly 40
Thick- Unil mass _kgim Thick- Uit mas_kg'm Thick. Unit tnes_kg'm Thick- Vait mues kgm
Dass Grade Ll Grads Laad Grade ame Grada
304 | 300 [azom | 405 | a30 | aseL | eseL sod | 39 J3mn [ a0 | 430 Twal | esoL 304 | 309 [ 32001 | aes | 430 [ a3l | seeL s [ 39 |39 | a0 | 430 | wieL | seoL
040 | 3098 |3zsraL| soen | dserx 34H | 3095 |3znL| 0oL | 430Lx 304H | 3083 {32903 | 409 | 4301x 304H [ 3095 [329DL | ameL | 430LX
soal | 20 |s290AL | 444 |4307IL 304 | 30 [3zSpL| a4 | 43070 oL | Mo JazemL| e |asonc aoaL | oo |sasmL | se fadenL
3z | a0 4361 3zt | sos 6L 321 | nos Q6L 321 | mos 436L
JUH | 3800 MUH { M8l InH | INH | N
sn iz s sz
1T s 16 EH
316H 168 H6H 316EL
N, 3161 316L 36l
38T HETS N6 36T
ur nr n? 7
UL NTL ML N
T 3 M7 LT
fam mm I4TH mm MTH mm 3 mm MTH
[ A 105 [ 10 | o7 [ oz 0091 1 0230 0241 | 0240 F 12 [ 0278 | 020 {0273 | 0272 | 0270 | o383 | 0282 | 1.5 | 0336 | 0338 | 0331 ) 0329 | 0327 | 0342 | 0381 | .7 | 0373 | 0378 | 0367 | 0364 { 036z | 07 | 0371
[ .... 18 | 12 [0 [ oam 0368 | 0356 | 0383 | 0382 | 365 | 0499 | 0503 | 049t [ o488 | oaes [ o508 | 0567 | 20 [ osew | o592 | os7a o575 | 0370 | 0598 | 0597 | 27 | 0436 | oeso | 0625 | 0anl | 0617 | Gees | 05es
) ol 3 ) 12 [ oam | oame 0470 | 0457 | o4ne | 0489 § 165 | 0643 | 0647 | 0633 | 0629 | 0625 | 0654 [ 0653 | 20 [ 0762 | 0767 | 0750 | 0945 | 0.740 | 0.755 | 0774 | 23 | 0859 | 0265 | 0.8s5 | o.se0 | @835 | 0ara | oxn
1) __.. 21.1 165 | 004 0.806 0835 | o537 | 2. 1.03 1.03 1.0] 100 § 0996 | Lo4 1.04 15 120 1.13 117 1.16 122 1.21 28 132 133 129 1.34 134
n N TR 103 107 | ter | 2t 13 | 132 [ v s {am s (a3 | s 154 | 18y {oosi boaso | vae [ ise | 186 { 29 | 11 | L7 172 EIEED
5 | 340 | 145 | 133 130 | 1 tas | n3s | o2 Fas Jzie |z Vo [ o o [ zan | 30§V aaa | 233 [T2as | 226 | 225 [ 235 | 235 | 34 | 259 | 281 153 263 | 263
5 i, | 427 | 165 | 148 166 | 1.6% B3] 17 ] 26 | 2T ] 280 | 2% | 272 | X0 | a3 ] 283 4 30 | 2zy7 ) 299 | 252 | 290 | 288 | aaz | ov | 96 § 2@ | 35 143 356 | 356
w v | ass | ves | 13 190 | 139 1vs { 196 | 26 | 309 | 320 | e | aaz [ 30 335U 324 | 30 [ am | 343 {7935 | 233 | 331 | 346 | 346 | 3.7 | 414 | 4l6 .05 431 | 4z
50 2 605 | .68 | 241 238 | 235 246 | 246 | 2m | 402 | 405 | 396 | 253 | 391 | 409 [ 409 | 35 F 497 | 800 [awo | 486 | an3 | 505 | s0s | a9 [ 550 | 55 [ED 539 | sa8
65 | 2% ] %3 | 21 | 388 342 | 379 398 1 394 | 30 | s | ssi | 839 | 335 | s32 | ssr [ 556 | 35 | 6as | 639 | 6ae | 620 | 66 [ 635 | 6ad | s2 | ea | 9oy .00 935 | 935
20 ] Wt | 217 455 a4 | 448 463 § 462 | 30 1643 | 648 | 633 | 529 | 625 [ 634 | 655 [ 40 | mag | w53 | 834 | 329 | 03 | w2 | w61 | 55 | s | 1is 1.2 s | o1s
wa | 3 [wme] 20 | s 512 | 399 320 | 528 | 30 [ 130 | vaz | 7as |20 [ ras [ ae | 7as | 48 [ w1z | 979 | 956 | 951 | 944 | vas | w47 | 87 | ve | 137 133 138 | 136
100 4 a3 | o2 Pser | s s | s« 591 | 596 | 30 [ a3z | 837 [ 818 | £93 [ wos [ eas | 344 | 40 | 110 | 110 | ws | wr | wT | n2 ] nz | v | 6z | 183 i58 165 | 16.4
175 [ 1398 | 28 | 93 { 962 [ 940 | 934 on 1970 | 34 1 us s [ua lma [ m2lus s | 50 [ aes [ 169 | 165 | tea | 163 | 170 L 110 | 65 | 219 | 20 214 123 | 12
130 6 1652 ] 28 |13 | wa | o | e ns | us | o34 | ot ]| 3s [543 s Joae | se 20 |20 [ u9s | 95 | 194 | 203 | =3 | 74 | 20 | 284 273 W4 | 184
200 s P63 | 23 [ 149 | 150 | 145 | 148 150 | s | 40 |22 | ns | 208 ] 207 [ aes | s f s | 63 (a0 | 32 | a3a T332 [ 330 [ M3 | 35 | az | a2 | s 4l6 a1 | a2
250 10 2670 ] 34 T 4| s | mo| ne 22y | 227 | 40 | 263 | 264 | 258 | 257 | 255 | 267 [ 266 | 63 Tz ] @25 Jais [ s | @10 | 429 { 429 | 93 | so8 | s02 584 6.8 | 607
300 12 [3s ] a0 [ 313 [ 315 | 302 | 30s N9 | Mk | 48 | 352 ¥ a5 | mas (a | 242 [ s F 35T | 65 | s0s D sew | 497 | 494 | 4n1 | 513 | 513 | w03 | wa | e 773 804 | w03
150 4 Jwss [~ - - — - — — - — — — — - — = = - - - — = - - - 1l [ es3 | wss 93.1 %5 | %67
o0 16 | wia | = — -1 - — = — = -~ — = — — — ~ — — = - — — - - — 127 | s |z 12 127
450 1 lawz| - = - — - = — - = - — — - - — ~ - - - - - — - - 143 | 158 | s 154 160
500 | 20 | soev | — — — — - ~ — - - — = - — — ~ — — = - — — - - - 150 | 185 | 7 T8l 153
50 | 2 Tsses | - - ~ — - — — ~ — — — — — — = - — — — - — — - - 159 | 215 | 218 210 219
a0 | 24 Jeoos | = - - — - - = - — - —- — — — — - ~ - - - - ~ — - 175 | 25 | 260 237 262
630 | 36 {ewa | - - — — = - — - ~ — - - — — — — - ~ - — — - - - 139 [ 302 | 304 299 307
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Table 5 (concluded)
Nominal dinmeter [Outside Nominal wall thickness -
A B[ Scheduls 87 Schedule 120 - Schattule 160
Thick- Unit mans  kgim Thick- Unit mare kg/m Thick- Unit mass kghn
ness ness Grage ™R Grade
30 05 | 320 430 8360 | seoL 04 | 309 |a29n [ 405 | 430 | @36l | B%L 34 309 {3200 | 405 | 420 | gast | wwn
4H | 3095 | 32903 430LX 304H | 3098 [a2emsL | oasoL | 4300x I4H | 2098 | 329030 | 409l | 430LX
L | 31 | 329m4, 43011 4L | 310 [3290L| 444 | a30HL 3L | 310 | 3290411 44 | 430010
| es 436L 3 | s 436L - 321 | Jes 436L
IH | 315N AH | 31sh 321H | 3150
358 31812 31812
316 316 316
3len 316H 36H
6L 316L 6L
36T 6T 316Ti
37 n? 17
N N N
347 347 £
mm mm MHTH mm J4TH mm JH
6 'y 10,3 24 | odsa | o4ar | 0476 [04n3 | 0an 0.452 — — — - — — - - - - - ~ ~ - ~ —
3 A 1.8 30 0.507 0.812 0.794 | 0.729 0.784 0319 - - - - - - - - - - - - - - - -
0 % 173 3.2 1.12 1.3 [AT EI] t.0% 1.14 — — = - - — = = = - - - — = — =
15 A 217 | 33 106 | 167 | 163 |16z | L6l 1.63 - — — — — — - - 199§ 200 | 196 | tes | w93 | 202 | 202
0 ._.. 212 | 3% |23 | 22¢e | 23 [an | 3 2.30 — — — - - - - - 200 + 299 | der f 2o | 2w | 302 | 302
25 1 340 1 | 333 [ i (A | an 3.36 — - — - — - -~ - 440 | 443 | 433 | 430 | 427 | 447 | 447
32 417 461 454 [ a5 | 448 4.68 - - - = - — — — 579 | se2 { seo | 566 | 562 | s | ske
40 41.6 £53 s | sa0 | 537 561 — — — - - — - - 1.1 234 | 39 o232 [ rar | vas ] vas | 248
5 60.5 154 | 758 | 24 frar| a2 [ 7.6% — — - — - — - - 5. 13 | no | ne 109 4] s
65 7.3 12.1 122 | we Jns| ny 123 | 123 — — — — - — - - 5.5 158 [ 59 | 155 | oass | o154 F 16 16.0
80 3 2.4 isa boss [ sz Jsa | 150 157 | 157 - — - - - — - - IR ENE EEN TN RN TN E T ET
) 3 | s 189 190 | 186 134 ] 183 192 | 152 - - - - - - - - 127 | o2k | 2w3 | 277 ] 235 ) 113 ] 2ms | 28
100 [ 1143 226 | 218 [ 223 20 230 | 230 | 0 17285 |76 | AT | 279 | 277 | B0 { 296 | 135 | 339 | 340 | 335 | 31 | 339 | 345 f 344
123 5 139.8 308 | 310 | 303 . 9.9 333 | 3y | 127 402 | 05 F 395 | 393 | 90 | 409 | 40w | 159 | 490 | 494 | 483 | awo | 477 | w0 | 491
150 3 165.2 423 | s | 46 [ 03] 40 429 | a29 | aa3 | sam } s | os2e | sas | s22 | sas { s46 | 102 | eas | 670 | 655 | esa | &s7 | 677 | 67
200 [] 114.3 644 | 648 | 634 | 630 | 6235 653 | 654 | 582 ] 698 | 904 | 233 | 378 [ w72 | 913 | s12 | 0 111 th 109 108 108 113 112
250 10 | 2624 oy | 958 | o0 |eas | 922 965 | 963 | 214 { 131 132 128 117 133 133 | 286 170 171 167 166 163 173 113
0 12 | s 131 131 128 | 128 127 133 132 [ 254 | s 147 182 18 180 189 12 | 133 | a7 233 213 2)1 230 | 240 | 240
50 14| 38556 159 160 157 | 156 155 162 162 [ 278 | 22 | 28 | a3 212 220 M 30 | 357 | 284 286 280 | 278 | 276 | 2m | 19
400 16 | 4064 205 207 202 | 201 159 209 208 | 309 [ w9 [ % 284 283 281 ™ 291 ] 4035 | 349 372 363 361 333 375 375
430 1B | a7z 287 259 253 | 151 250 261 261 | 9 | 367 [ 369 | 36t 359 | 357 373 373 | 452 | ae4 467 | 436 453 | 450 [ a7t | am
500 20 | sos0 314 HT 09 | 301 | 36s 320 ¢ 309 | 38) | 446 | a4 | 430 a6 | 413 453 453 ) s00 | 370 M 361 558 | 854 580 519
550 22 338.8 Ex 130 i 369 167 134 333 41.3 532 336 524 520 517 51 41 3.0 679 683 563 [ 659 650 689
600 24 609.6 447 450 439 437 434 454 454 460 645 650 615 631 627 456 556 595 £S5 B21 102 797 792 829 Bt
630 26 | s60.4 531 534 522 | s19 ] M3 53¢ | sas | oasd HE 752 738 | 726 740 79 | 642 | o83 960 93 | m 926 | 969 | ses

Remarks 1 *The designation of the pipe shall be based nn the nominal diameter and nominal wall thickness (schedule number: Sch). However, for the nominal diameter, either A or B shali be used,
and leiter A or B shall be suffixed to the figures of nominal diameter respectively for identification,

The value of mass shall be calculated by the following for-
mula and rounded off to 3 significant digits in accordance
with Rule & of JIS Z 8401.
ceeding 1 000 kg/m, the results shall be rounded off to an

integral value of kg/m.

However, in the case of ex-

Symbol of grade Baair masat?y kg Fermulas(d)
SUS3I04TP, SUS34HTP, SUS3INMLTP, SUSINTP,
SUS321HTP 793 ¥ =061491¢ (D—7 )
SUS309TF,  SUSIOISTF, SUSIIDTP,  SUSIIGSTF.
SUSISINTP, SUSSISIZT?. SUSMIGTP, SUSIIGHTE, _
SUSIIELTP, SUSIIGTTP, SUSMTTP, SUSITLTE, | °F W =008 0% (D= }
SUSMTITP,_ SLSUIHIP
SUSIZ9)1TP,_SUSI200ILTP. _SUSIZOMLTP 730 W =0.034 501 (D=1}
SUSADSTP, SUSAGSLTP, SUS4&ITP 715 W =0.024 351 (D=4 }
SUS410TP, _SUSA3LXTP, SUS301ILTP, _SUSIIALTF | 7.00 W =0024 191 (D=1
SUSRIGLTP 3.06 W_=0.025 32 (D=1 )
SUSSSOLTP 805 W =002529 (D=1}

@

Notes (2) The basic mass means the mass of
stainless steel of 1 mm in thickness
and 1 m? in area.

W: unit maoss of pipe (kg/m)

wall thickness of pipe (mm)
outeide diameter of pipe (mm)

3 When dimensicns other than those given in the above-mentioned table are required, the dimensions shall be determined as agreed upon between the purchaser and the manufacturer.
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Table 8 Dimensions and mass of welded pipe
i ) Vnit: kghn
Nominal dinmeter | Outaida Unit inaan
i Schectule 53 Schedule 108 Schaduls 203 Scheduls 40
A B Thick- Grade Thick- Crade Gradn Thick: Grade
ness 34 [ 3 Jazen | «os ] 30 [ wasL | aeop | 1ew 04 [ 309 [32on | a08 [ w30 | sl | woL 34 | 3w [ azen | 403 | a0 | emeL | esel | oo™ 204 | s [ 390 | w0s | 430 [ a36L | ssor
3048 | 2098 | 32993L | AosL | AOLX AL ] 3098 | 230050 | 4090 | 430LX 304l | 3095 |szensL) aooL | aaoLx 3L | 3098 (32901 | aoer | 430l
| 30 (09ML| 4 |00 21 | ne {azML] a4 {aonL | 0 Jazwar] a4 oo 31 | B0 |3aweL]| s jasonL
3108 6L 108 4361 3105 361 3108 4358
3ish sn 35N 3tsn
nsn SR sn nsp
31§ 1 - HIE 35
Ji6H 3L6H 3164 316H
6L 316L T8 3160
en 36T I6n 36T
3y 317 H ar
n nn nw um
347 E*el 36 347
nm | mm MTH e WTH mm TR mm ATH
[ h J 105 | 10 | o7 | oxse | 6233 | 0231 | 0230 Jo2ei [ o0 | 12 ] 0278 [ 0280 {0273 [ 0272 | oam [e2a3 | o2 | 15 | 033 | 0338 | 0331 § 0328 | 0337 | 034z | 0341 | 2oy | 0423 | 04z | 0417 | 0418 | 0411 | 0438 | ax30 |
[ Y | 13e | 12 | o377 | 0379 | 9370 | 0388 | 0366 | 0383 | 0382 | (1.5) | 0.450 | 0463 | 0452 | 04z | Oads | D67 | 0467 | 20 | 0588 | 0552 | 0578 | 0.575 | 057 | 0592 | 0397 | (23) | 0704 | o708 | vz | 0s88 | 06w | 0713 | 891
10 Ny [ 173 ] 12 [ 0AB( | OA%4 | 0.473 | 0470 | 06T [ 0429 | 0499 | 20y | 0.762 { 0.767 | o750 | 743 | 0.740 [ 0775 | o724 | 20 | 0362 | 0767 | 0750 | 0743 | 0740 | G775 | 0.97% | 2% | 0923 | 0.928 | 0907 | 0901 | 0.495 | 0597 | S536
15 ' 21.7 (1.5) | 0735 } 6760 | 0.742 | 0738 | 0733 { 0767 | 0786 | (200 | o981 | 0988 | 0965 | 0959 | 0553 | 099z | osse 25 120 1.20 1.18 117 .16 L2 3.0 140 145 137 1.37 1.38 142 142
20 Mol 272 [0 | 0960 | 0966 | 0944 | 0939 | 0933 { w9t | 0s1s [ 2oy | 126 | 126 | 023 | 123 § 1 | 128 | 127 | 28 | 154 | 155 | 181 | 150 | 148 | 136 Goy [ 13 [ s [ | 1o | 1as | v | 184+
5 1 Mo Jm | 1se | oo Fors? ) o1se | 185 | sz | is2 [em | 16 [Tuer Taea [ s [aso { tee | 1w [ 30 | 23z | 237 | 238 | 226 | 2% | 138 05 | 266 | 268 | 262 | 260 | 258 | 20 | 200
11 14, ] 427 J 20 | 203 | 208 | 199 | i9s Y 197 206 | 206 | 0) | 257 | 299 | 292 | zo0 | 288 | 302 | 301 | 38 | 297 | 29 | 292 | 290 | 288 | M (5) | sa2 | 344 [ 336 | 334 | 337 | 347
40 E% | aas | oy | 252 f 234 o228 | 227 | 223 1 236 | 236 [ oy [ 3t [ a3 | aas T 33y [ 331 | 346 | 346 ] 30 | 341 | 343 | 335 § 333 § 331 | 346 A0y | 444 | 447 | 437 | 434 | 432 | a2
30 2 605 | (200 | 290 | 293 | 287 | 285 | 283 | 296 | 29 | (0) [ 430 | 432 | 423 § 430 | AA? | 437 | 436 | 335 | 457 | 500 | 449 | 446 | ¢x3 | S48 0y | 563 | 347 [ 554 [ ss0 | s | sm:
&3 2 763 Yo | 370 ] 3m | e | o262 | 359 T a6 [ 336 | 30 | saa | ssu [ 539 | 535 | 532 | s57 | 356 | 33 | ®33 624 | 620 | 618 | 645 S0 | kg3 | £5e | 893 | 86s | k&2 | o0
[ 3 90 020y | 434 | 437 | 437 ) a24 | 4210 T aa1 | 4t | 30 T 623 | 648 | 633 | 629 | 625 | 654 | 653 | a0 | ta2 334 | 829 [ 833 | 862 G | s us | wa | na ]l ua{ us
% 3% |wme|an | eir | 6 | 60r | 603 | 399 T 67 | 627 | 30 | 737 | 747 | 725 | 720 | 246 | 749 | 748 | 4p | 9m 956 | 941 | 94 | %88 60) [ 143 | 144 [ 41 | 140 [ 135 | 145
100 4 J 13 s | 696 | 700 | ems | am Ders | 708 | 709 [ 30 [ 32 [ 237 [ e [ 603 [ gos | 045 | 348 | a0 | 110 108 [ w07 | o7 [ 2 60y § o162 | 163 [ ase T isa | 57 | 1es
123 s |iwal o] wr | o3V e | w0 | 99 | o4 7 104 | &5 | 0g | o L 7 [ us | ns | i 50 | 168 165 1 164 | 163 { 171 oo [ 33 1T 33717538 | 26 | 295 | 18
130 6 |2 | oo | 21 [ 122 ] ue | ne | na s [ 3T { e w2zl us T s [ 137 ] s [ 43} sp [ 2e0 194 | 95 | toa [ 203 oy | 216 | 18 ) 270 | 270 | 263 [ 280
200 3 (263 | 00y ) 159 f1en | us7 1 956 | 38 | 162 [ 0aa | eo | 22 [ 03 | 208 | 207 ) 208 ) 18 ] 28 | 65 | sen B EFEETEX wop | a5 | i [ 408 | w06 | 403 | 422
250 0 12674} 35 | 200 | 732 § 226 | 225 | 223 F 334 ] 24 ] a0 [ 262 [ 264 | a5k | a5y | 355 | 167 | s | 65 | 412 Ms o ay ]l ao] 29 ] s Juaem | se1 Pes | enn | a7 [ e23 ] a2
100 12 s3] 40 | 3 | 315 ) 08 | 306 | 304 | 319 | 308 | 45 | 352 [ 354 | 348 § 344 | a3 | 382 | 357 [ 65 | 505 | sow | 497 | 494 | 400 | 513 | 53 | (oo | w8 | 173 | 156 | 5r | F4E | 191
Remarks 1

When the nominal diameter is used for the welded pipe, the dimensions and mass of welded pipe shall be in accordance with agreement betwaen the
purchaser and the manufacturer,

In addition, the designation of the pipe ghall be based on the nominal diameter and the wall thicknesa. However, for the nominal diameter, either A
or B shall be used, and letter A or B shall be suffired to the figures of nominal diameter respectively for identification.

The method for caleulation of the numerical value of mass shall be the same as that in remarks 2 of table 5.

Dimensions in which the thickness differs between table § and table 6 are enclosed by parentheses for partition.

When dimensions ather than those described above are especially necesaary, the dimensions and mass of welded pipe shal] be in accordance with agree-
ment between the purchaser and the manufacturer.
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Table 6 {(concluded)
Unit: kg/m
Nomipal diamater [Outside Usit mass
diammet Schedule 80
A B Thick- Grade
ness 4 309 | 3291 | 403 430 | 336L | B9OL
3b4L | 3095 32003 ) 409L [4300X
321 310 |320ML | 444 |43001L
11 436L
3150
38R
316
36H
6L
316T
317
7L
347
mm mm MTH
3 Y, 105 | (25) | o498 | 0301 | 0.490 | 0487 | D.4B4 | 0506 | 0.506
[ v, 13.8 3 0307 | 0812 | 0794 | 0.789 | o724 | 0820 § 0.219
10 %, 173 | o8 [ 120 [ 12 [ a8 | 118 | w7 |12 | 12
15 A 217 | (5 | 159 | 160 | 156 | 135 | 134 | 161 161
20 ¥, 27.2 (4.0} 231 233 227 226 224 238 235
25 1 34 45 331 | 33 | 335 13§ 3 | 336 | 336
32 1% | 427 b 5o | 470 | 41 | 462 | 459 | 456 | 477 § 477
40 1, | 486 | (s0) | 543 | 50 | 534 | 531 | 537 | 582 | 551
50 2 60.5 [X] 754 | 738 | 741 | 737 | 732 } 186 | 745
65 2 | 76a 70 121 122 | ne | na fouy | oizs | s
50 3 891 | 80 { 162 } 163 | 159 | 158 | 157 | 164 | 154
50 3, f1006 | 80y | 187 | a8 | 183 | 182 | 181 190 | 189
100 4 1143 | o0y | 36 | 238 | 232 | 230 | 229 | 240 | 240
WL oS 1393 | (o) | 323 | 3zs | 318 | 36 | 314 | 329 | 328
150 3 1652 J (1200 | 458 | 461 { 450 | 448 | 448 | 465 | 463
200 3 2163 | 3.0y | 658 | 663 | 648 | 644 | 639 | 665 | &8
250 o | 2674 | (15.0) | 943 | 949 | 623 | 922 | 916 | 959 | 957
300 12 1 3185 | iaoy | 135 136 133 132 131 137 137
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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.

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

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

Division Tolerances on outside Tolerances on wall Tolerances on wall

diameter thickness thickness deviation

Hot-finished seamless Under 50 mm *=0.5mm | Under4 mm +0.5mm | At most 20 % of wall

pipe 50 mm or over +1% 4 mm or over +12.5 % | thickness

Cold-finished seamless Under 30 mm +0.3mm | Under2mm +0.2 mm —_

pipe, automatic arc 30 mm or over =1 % 2 mm or over 10 %

welded pipe, electric

resistance welded pipe,

and laser welded pipe

Remarks 1 The wall thickness deviation means the ratio of the difference between maximum
and minimum wall thickness measured in the same section to the specified wall
thickness, and this shall not be applied to pipes under 5.6 mm in wall thickness.

2 For the portions locally ground or the like, the above tolerance on outside diam-
eter shall not be applied if it is confirmed that the wall thickness is within the
tolerance range given in the above table 7.

12 Appearance The appearance of pipes shall be as follows:

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

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

13 Test
13.1 Chemical analysis

13.1.1 Chemical analysis 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.

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,
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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 Sampling method of specimen and number of test pieces 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. 12A, No. 12B,
No. 12C, No. 4 or No. 5 specified in JIS Z 2201 to 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.

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

13.3 Flattening test

13.3.1 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 138.2.1

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 Direction of
compression compression

}
70777 v
(@

Vo)

Figure 2 Flattening test (for right- Figure 3 Flattening test (for
shaped test piece) C-shape 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 The test piece shall be in accordance with clause 4 of JIS Z
3122.

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 to 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 at the pressure specified in 8 a) for 5 s or longer, whether it 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:

a) General matters common to inspection shall be as specified in JIS G 0404.
b) The chemical composition shall conform to the requirements specified in clause 5.
¢) The mechanical properties shall conform to the requirements specified in clause 6.

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

e) Hydraulic test characteristic or non-destructive examination characteristic shall
conform to 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.

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

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

h) The dimensions shall conform to the requirements specified in clause 11.
i)  The appearance shall conform to the requirements specified in clause 12.

j) 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 to the relevant requirements specified in clause 1, 2,
3,4, and 5 in annex 1.

Note (*) 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 to 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.

156 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
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d) Manufacturer’s name or abbreviation

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

mance.

Notes (5)

(6)

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
The dimensions shall be indicated as follows:

Nominal diameter x nominal wall thickness, outside diameter x wall
thickness or nominal diameter x wall thickness

Example : 50A x Sch 108, 60.5 X 2.8 or 50A X 2.8
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JIS G 0404

Remarks:

JIS G 0415

Remarks :

JIS G 0551

JIS G 0567

Remarks :

JIS G 0571

JIS G 0573

Remarks :

JIS G 0575

Remarks :

JIS G 0582

Remarks :

JIS G 0583

Remarks :

JIS G 1211
JIS G 1212
JIS G 1213
JIS G 1214
JIS G 1215
JIS G 1216

Attached Table 1 Normative references

Steel and steel products—General technical delivery requirements

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

Steel and steel products—Inspection documents

ISO 10474 : 1991 Steel and steel products—Inspection documents
is identical with the said standard.

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

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

Method of 65 per cent nitric acid test for stainless steels

ISO 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 of loss in mass (Huey test) is equivalent to the said
standard.

Method of copper sulfate-sulfuric acid test for stainless steels

ISO 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 to the said standard.

Ultrasonic examination for steel pipes and tubes

ISO 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. ‘

Eddy current examination of steel pipes and tubes

ISO 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.

Iron and steel—Methods for determination of carbon content
Iron and steel—Methods for determination of silicon content
Iron and steel—Methods for determination of manganese content
Iron and steel—Methods for determination of phosphorus content
Iron and steel—Methods for determination of sulfur content

Iron and steel—Methods for determination of nickel content

PROTECTED BY COPYRIGHT




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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Methods for determination of chromium in iron and steel

Iron and steel—Methods for determination of molybdenum content
Iron and steel—Methods for determination of titanium content
Iron and steel—Methods for determination of aluminium content
Iron and steel—Methods for determination of nitrogen content
Iron and steel—Methods for determination of niobium content

Steel and iron—Determination of chromium content—Potentiometric
or visual titration method

Iron and steel—Method for spark discharge atomic emission spec-
trometric analysis

Iron and steel—Method for X-ray fluorescence spectrometric analy-
Sis

Iron and steel—Methods for atomic absorption spectrometric analy-
sis

Iron and steel—Methods for inductively coupled plasma atomic emis-
sion spectrometry

JIS S 3200-1 Egquipment for water supply service—Test methods of hydrostatic

pressure

JIS S 3200-7 Equipment for water supply service—Test methods of effect to wa-

JIS Z 2201

Remarks :

JIS Z 2241

Remarks :

JIS Z 3106

JIS Z 3122
JIS Z 8401

ter quality
Test pieces for tensile test for metallic materials

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

Method of tensile test for metallic materials

ISO 6892 : 1984 Metallic materials—Tensile testing at ambient tem-
perature is equivalent to 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 of numbers
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Attached Table 2 Hydraulic test pressure according to schedule No.

Unit: MPa
Schedule No. Sch 58 10S 208 40 80 120 160
Hydraulic test pressure 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 (¢/D).
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 to the outside diameter of the pipe (¢/D).

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

Unit: MPa

System Over Over Over Over Over Over Over Over Over Over
0.80up| 1.60 up| 2.40 up| 3.20 up{ 4.00 up | 4.80 up | 5.60 up | 6.30 up | 7.10 up | 7.90
toand |toand |[toand |toand |[toand |toand |toand |toand |toand
incl. incl. incl. incl. incl. incl. incl. incl. incl.
1.60 2.40 3.20 4.00 4.80 5.60 6.30 7.10 7.90

Hydraulic test 2.0 4.0 6.0 8.0 10 12 14 16 18 20
pressure
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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 (Z2) 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 to the agreement between the purchaser and
the manufacturer.

b) 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.

2 Ultrasonic examination (Z3) The ultrasonic examination shall be applied to
seamless pipes as described below:

a) 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.

b) 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 to the requirements specified in a).

3 Eddy current examination (Z4) The eddy current examination shall be as fol-
lows:

a) 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.

b) 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).

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

4.1 Corrosion resistance 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.
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a)

etch test shall be as specified in annex 1 table 1.

The evaluation according to an etch structure obtained by a 10 % oxalic acid

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

Symbol of Condition Structure for ferric | Structure for 65 % | Structure for copper
grade sulfate-sulfuric nitric acid test sulfate-sulfuric acid
acid test test

SUS304TP As delivered Ditch structure Ditch structure Ditch structure

SUSS1571 (solution treatment) End grain pitting II

SUS315J2

SUS316TP —

SUS317TP

SUS304LTP Sensitization Ditch structure Ditch structure Ditch structure

End grain pitting II

SUS316LTP —

SUS317LTP

SUS321TP —

SUS347TP

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

Symbol of grade Condition Corrosion rate g/m?-h
SUS304TP As delivered As agreed upon between the
SUS315J1 (solution treatment) | purchaser and the manufacturer
SUS315J2

SUS316TP

SUS317TP

SUS304LTP Sensitization As agreed upon between the
SUS316LTP purchaser and the manufacturer
SUS317LTP

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

Symbol of grade Condition Corrosion rate g/m*<h

SUS304TP As delivered As agreed upon between the
(solution treatment) | purchaser and the manufacturer

SUS304LTP Sensitization As agreed upon between the
purchaser and the manufacturer

d) 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 Condition Conditions of bent surface
SUS304TP As delivered To be free from cracks due to
SUS315J1 (solution treatment) | intergranular corrosion
SUS315J2

SUS316TP

SUS317TP

SUS304LTP Sensitization To be free from cracks due to
SUS316LTP intergranular corrosion
SUS317LTP

SUS321TP

SUS347TP

4.2 Test piece An appropriate length of a pipe shall be cut off from the end of
the pipe to serve as a test piece.

4.3 Test method The test method shall be in accordance with any one of the fol-
lowing standards:

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

4.4 Test The results for a corrosion test shall conform to the requirements speci-
fied in 4.1.

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 (Z7) 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.

b) The method of radiographic examination shall be as specified in annex 1 (nor-
mative) of JIS Z 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).

Related standards:
JIS G 4803 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

PROTECTED BY COPYRIGHT



27

G 3459 : 2004

uorjeisl[e
/Ao ¢-1998 OS1 gLSO D SIF
uorjeislye
/AON T-159¢€ OSI €450 O SIf
'SIf ut paytoads
uorjersle
10U s19jjew 9y} 0} Surpuods
-91109 §90USI9JOI SATBRLIOU /QON 8L OSI £9%0 9 SIF
ale mﬁhmﬁﬂﬁaw 0SI @wamﬁwﬁ LdI PLVOT OmH e1¥0 v mhhd
pue ‘uorjisodurod jo sisAjeue uorjesife
X0] [BI}USSSS 91€ SeoUdIsfol /AON Y0¥ OSI 9-02£6 OSI ¥0¥0 O SIf
9AIYEULIOU Se SJIF PoPPV S00USI9J8d DATJRULION Z | $-63E6 OSI SOIUSIIJI SAIJBULION A
‘sarnjeradura)
pojeasle 1€ J0 sainjerad
-9} Mo] Je ‘einjead 010 ‘901A1as aanjerad
‘pIBpuUER)}g SIY} -wa} wood je sesodand -way Y31y ‘e91ates arnjerad
ur payroads jou s1 91 ‘OLE8 ‘payads 8ur)sisea UOISOLIOD PUB WY} MO[ ‘9oUR)SISAL UOISOL
€ SIf ul payroads st esodand st osodind aanssoxd | uonippe | eanssead I0j pesn soqng 9-0886 OSI| -100 10} Surdid ayj a0} pesn
aanssoud xo0y odid ayy sowIg Joy odid a3 QI Ul JAOW | 19998 aruegsny adoog 1 | 7-6ge6 OSI | sodid [oa)s ssejurerg :odoog T
asne[o
uorjeiasp | £q uorjed
[eoruyae) Jo [reje( | -IIsser) juajuo)) | esnevi) jusjuo)) | AsnE)
SOUI[OpIS SNONUIJT0I I0 SAUT]
-Iapun pajjop :PoYy}au UOI)BIIPU]
XoUuue ‘}X9) UOIJBIASD JO TONBIO]
asne[d Jaquinu
goInsesw aanjny | Aq piepue}s [BUOI}BUIDIUT 8Y) pUE piepuwig
pUB UOIJBIASD [BOIUYI9) SIf U99M)2( UOIRIASP [BOIUYDS} paepuels [eUO) [euonjeU
9y} X0J UOTJBITJIISTIF (A) | JO S[IBISP pu® uonedyisse[d (AI) -puIajuU ul sjuswaambay] (III) | -1o1uI (II) SIf ul sjuswermbay (1)

—sasod.ind a.unssaud 10f saqnj 1993s PaPIAM

SaQN] 924S SSIJUIDIS DIFIUIISNID
papam A1 puIpniifuo: g dnd—suonIpuod L12a11op J0IUYIB],

879928 §821UIDIS INIUNSNY . F DI —SUOLIPUOT

Kapa1pap poouydd [—sasodind aunssasd 1of saqny 12918 ssajw0ag  L66T: $-6556 OSI

L66T:9-0€€6 OSI

sad1d 19235 ssaquIIS ¥00Z° 6SHE D SIP

spaepue}g [euorjeuadju] Surpuodsoliod pue S Ud9M)Ia( dqe} uosiredwo)

(9AIJRULIOJUT) G Xduuy

PROTECTED BY COPYRIGHT



28

: 2004

G 3459

‘pajerep
arom QI Jo adoos ayp)

¥83F1 OSI

‘96031 OSI ‘96¥11 OSI
‘88801 OSI ‘69L6 MIL/OSI
‘a0L6 OSI ‘C086 OSI
‘2086 OSI ‘96¥8 OSI
‘68 OSI ‘£6¥8 OSI
‘26¥8 OSI ‘865L OSI
‘8e¥L OSI ‘1929 OS]
‘65L9 OSI ‘08L¢ OSI
‘8938 OSI ‘6¥6¥ UIL/0SI
‘003¥F OSI ‘903¢ OSI
‘8-9923 OSI ‘L8073 OSI
‘6311 OSI ‘2311 0SI

saInseeuI axnjnj
PUE UOT)BIAdD [BITUJ9)
o1} I0J uonRIYUSIL (A)

Ul [[} J0U Op YIIYsm | uorR[Rp | ‘188 W/OSI ‘§1-689 OSI
SI0UDIRJOL SAJEULION /AON ‘I-LL8 OSI ‘8¥1 OSI
‘PeppE ‘1 9[qe) paype)e
aIom SIsA[eue [ed | uwonIppe Ul pPaqLIdSOp S pouorjusu
-~[wayo 03 peje[el s§Ip /QON -9404qE 91} UBY} 1930 SIf
uorjeIdlE
/QON 2689 OSI 1¥¢e Z SIf°
uorjeIs)e
/AQON 2689 OS1 1024 Z SIr
uorjerslje
/AON ¥0€6 OS1 €880 D SIf | (papnpo
uorjer9)e -uod)
/AON £0€6 OSI 6820 D SIr (4
asne[d
uonelasp | £q uorjed
[eoruyo9) Jo [re3s(] | -IJISSB[D JuURjU0)) | OSTME[) jugjuoy) | esney)

SOUIOPIS SNONUIIUOD 10 SAUI[
-IOpUN PIIOP POYIOUW UOIIBIIPU]
XOUUE “)X9) :UOIJBLASP JO UOIIBI0T]

asne[d

£q pIepue)g [BUOIIBRUISIU] 21} PUE
SIf U99Mm}O( UOIJRIASD [BITUYDI)
Jo s[Tejep pue UOBOYISSB) (AD

piepue)g [eUOT)
-guIaju] ul sjuawraarnbeyy (111

JoquInu
prepuelg
[euojBU
-1a3ur (I1)

SIpr Ul sjuswaxinbey (1)

PROTECTED BY COPYRIGHT



29
2004

G 3459

“Aprdea
"}I04 907 YY) I97Je Ppa[o02 uay) pue ‘aduel
peutIo}rad s1 JusUI)BOI) ainjeradwa} juauryeal)
‘pasp | uwonnjos oy3 ‘sadid o1yt -UOIJN]OS S} UTYILM 2I1)
-ue}g OSI 0} puodsariod uwd | -uajsne ay) I0J SIL UJ -eIodurd) & Je popnIixe ‘pejesry Afxeturs 1o pajyard
SIf pue “Jusureaide 0} 3ul ‘sadid orjruagsne 10 possaad s1e seqny, (8 uay) pur pauriojrad si
-pIod2e porjdde aq Lew juswr 0] poppe st ssaooad |  uonIppe ‘peyeds are Juow 9-0£86 OSI | Sureauue o0 jusurjeaI} UOT)
-jBal} jeay Iajoue QI Ul Buresuue ue QYL U] /AOW | -7881} 189 JO SPULY OAT, 1°€°G | #6266 OSI | -N[0s 243} 18Y3 Payrads st 9] @av
‘Tejour
‘Pey JOT[i} JO uonippe a1y}
‘piep | -100ds s1 sessasoad ay) IMOYJIM I0 YHIam UOISH] ‘ssao01d Jut
-ue}g OSI pPUB SIP Usemjaq | Jo JeY)jia piepuels OSI £q poplom :9-0£€L6 OSI -p[2M 20URB)SISAI D110 UB
SIAIJIp Wa)sAs prepue)s ur Ing ‘peyywads aae ssaooxd Jo ‘ssadoxd Juipfom Iese[ 8
9y, ‘pPoyrew SuLINjoBjNUBWI ssoooad Surpjem aoue ssa{weas © £q painy ‘gs9001d Surpjem sour)sIsal
£q prepue)g QSI UI pus | -}SISOI JLI}09[0 UB puUe -oenuely F-67E6 OSI JLIO8[ ue ‘s59001d SS9[
‘uorjeorjdde asn Aq payoads |  ssoeooad ssa[wiees B Jo | UonIppe seqn) 10j 9-0££6 OSI -ureas v £q paanjoejnuey
are sjuawaIinbai o) QTP Uy | sossoesoad yjoq SIL Ul JAOW | ssesoxd Suryeuwr-jonporg 26 | $-63E6 OSI poyjowr SULINIOBINUBIA ey
sope1d ZT :9-0£€6 OSI ‘PeY
sopelid 11 F-63L6 OSI -oads are sedid onjLLsy jo
uorjerale 'spaep sopead J, pue ‘sadid onjLiisy
‘pappe axe sedid JAOW | -uejs 03 urpaodore IsJIp s1jIUa)sne Jo soperid ¢ ‘sadid
‘SIP | L) pue ‘sadid 91311 | UOIIppR sopeld pue ‘payyroads 9-0££6 OSI JrjIus)sne Jo sepead 17
Ul papnjout Sp prepusls OSI |  -18) oNIULISNE TP U] /A0 ale saqnj AIULISNY TV | #6386 OSI| ‘[0qW4s pue ucHeoylsse) g
asnep
uorjeIadp | £q uoned
{eoruyo9) Jo [reje(] | -gISSB[) juajuo)) | asne[) Juajuo)) | 9snep)
SOUI[OPIS SNONUIIUOI IO SOUT[
-I9pun pajpop :poyjew UoredIpuy
XaUUE ‘)X3) UOTJRIASD JO UOI)RIOT]
asnep Joquinu
seanseoui auninj | £q pIepue)lg [EUONRUISUI Y} pue pIepue)g
PUR UOTIBIASD [BOIUYI) SIP U9am)13q UOIIBIAIP [BIIUYII) pIepueig [BUOn} [euonpeu
8y} 10 uoryEIYNSNL (A) | JO S[IeIPp pue uonesyIsse[) (Al -ewroqu] ul sjuswaambey (II1) | -I99ul (II) SIf w sjuswaanbey ()

PROTECTED BY COPYRIGHT



30

12004

G 3459

"perjoads jou st ssodind
aanssaad 1oy odid ay3 asned

‘peyeds jou are

‘peytoads aae

‘durpuedxs ‘Surusjjeq
‘anfea joedur ‘uorjesduole
‘ssox)s Jooad ‘gifueays

‘payoads

aIe aanjeIodura) ATRUIPIO
78 uo1)eSUO[e pue §58I)8
Jooxd ‘yj8uaays a[isusl

-9q paja[ep a1e Surpuedxa Gurpuedxe pue sn[ea | u0I}A[AP a[Isua] ay], :2IISLILYE 9-0€86 OSI | 9YL :uonesduols pue ssaI)s
pue anyea joeduwl oy} SIL Ul qoedur s} SIL U] JAOW | -1eyo sanjersdwey urooy 1'2°9 | 7-6%€6 OSI Jooad ‘qj8usags o[Isus, 19
‘opead juseaInbe o)
U0 UsA8 SPIBPUR]S Y)oq
usamiaq IaIp A[YSI[S
O “ID ‘d N IS D ‘peytoeds
Jo adues uoryisodwon ST 9-0€L6 OS] 1oJ Yoea
8y} ‘SIf PUe pIEpue)g | UOHEIS)E sopeid gI PU® $-6BE6
‘'OS1 01 | OS] Jo [99)s ssofuIR)S JAOW OS] 10] yoeo sopeid ‘peyroads s1 yoeo
pesodoad aq [[im aduex uor} J1jIua)snNe Jo adued | UONIPPE 11 Jo uorgisoduiod ay, 9-0€£6 0SI sepedd Tg Jo uorjyisoduroo
-1sodwod Jo quaursnipe oy, uonyisoduwoy ay) 104 JAOW :uorjisodurod [garwsy)) 1'0 | $-6386 OSI | °2YJ, :uonisodwod [eaturay)) q

‘Spu8 po[[easq
Y)IM PBIBAI[SP oq UBD
seqn) ‘Surtepao Jo awIr}
oY) Je Jeanjoeynuewr
ay} pue eseyand o)

"pus [948q 8y} 0}
pajeariqey oq Aewr sadid ay)

usamjaq Jusweaide Ag 9-0€86 O0SI | ‘1oseyoand ay) £q pastnbal
I. LAl | :spus jo uoneredaiq (q &'8 196886 OSI - ueyM jeY) payroads st 9] 6 4
asne[d
UoTmBIASD | Aq UOTIBD
[eotuyoa) Jo [teje(T | -mgisse[n quajuo)) | esner) juajuo)) | asmer)
SOUI[OPIS SNONUIIUOD I0 SOUI]
-Iopun pajjop :PoYIdwW UOIIBITPU]
Xouue ‘JXa] :UOIJRIASD JO UOI)BI0T]
osne[d Joqunu
soinseeuwl aInnj | Aq plepue}g [BUOLIBUIAUT ) pue pIepuBlg
PUB UOTIRIASD [BITUYDS) SIP U20M)3q UOT)BIASD [B0IUYI) piepug)g [BUOL} [euoneu
oY) I0J UOBIYIISUL (A) | JO S[Ie)op pue UOTIBIISSB[) (A) -BUIa)U] Ul syusuraarnbay (I11) | -I93uT (II) SIf Wt sjuswaIinbay (1)

PROTECTED BY COPYRIGHT



31
2004

G 3459

"Ioyem pIoj 10f pesn
adid o)) 10J L1esso0aU

‘Poy
-100ds s1 9oueuLIONed doue

"MBT] SIOA T87BM s1 oouewxoiad eoue |  uonIppe 381801 aanssaxd eyJ, eouew
ayy ur pajerndis wagl ey, -)s180a aanssalad oy, JAOW ‘poytoads JoN — — | -1opted 9oue)sIsad 9Inssald 6
‘porjdde st
D1ISLIAOBILYD UOJRUIWEXD
9AT)ONIISIP-UOU I0 DIISLIBYOE
‘peridde s1 o1)sLIRYORIBYD -IeYD 1§99 JTMBIPAY IoYII]
UOI}EUIUTEXO 9AIJINLIISAP :01)SLI9JOBIRID UO[)BUIUIE
-UoU 10 dT)sLIgjoRIBYD 9-0€€6 OSI -X9 9AT}INIISOP-UOU IO 2T}
LAl 189 OIMBIPAY I9YHNH 9’6 | 76386 OSI | -SLIOjoRIBYD 159) OI[NBIPAH 8
‘0SI 07 pesodoad oq
[Tt TI9QL STY) JO UOTUPPE Y "peywads st JLHIZESS
pue yjduarys desro Jurinsse ‘prepuelg | uonIppe Jo 9z1s uread orjTUS)STIE
J0j AIBSS909U ST U9l SIY, 0SI Ul paygads 10N JAOW ‘poijads joN — oy, :9zIs uredd onjlusgsny L
“I9INjoBINUBW 9y}
Jo uorjdo a1y} Je pauriof
-19d ST 159) 9[ISUd)
Juix e 10 9s9) pusq B I0
159) urualyef € 19Y3Io
piepue)g OSI U] 1940
‘powrioj | 10 yOg Jo adid papjem ‘poyads s1 pepom
-1ad 90U a1e 1899 O[ISUS] SULL ay} 10} Sutuejje]} B oY) Ul 90UE)SISaI puaq
B pue 159} pUSq € PUB ‘pIBP | JO PEOIS Ul pPaLjads si ‘poymads st 9] o[ISU)} apm3 1o Suruajye(j oy,
-uB)g OS] 0} puodsariod UeEd | SUOZ P[oM JO 90UR)SISOL |  UOIIppe | UL B I0 159} PUa] & 10 :0UO0Z P[om JO 9IUB)SISaL
SIf ul 3593 Jutuayeyj e A[uQ puoaq apInd e ST uJ /AOW | 9s0) Jutuepej e 1oYNd | €66 puaq apmd Jo Juruerelq %9
asne[d
uorjeraap | £q uoryeo
[edTuy9) jo [ieya( | -UISSe[) Jusjuo)) | esmer) JuUo) | osne[)
SOUI[OPIS SNONUU0D 0 SAUL|
-I9PUN Po)Iop POYIauI UOHBIIPU]
XOUUE “)%9) UOIJBIASP JO UOIFBI0T]
asneyd JequInu
soInsesul ainjnj | g pIepue}g [BUOIIBUISIU] 9} pue piepuelg
pUE UOIIBIASD [BIIUYD) SIF T99M)9( UOTIBIASD [BITUYDD)} pIepueilg [euoT) [euorjeU
oy} 10y uolpeIYYSTL (A) | JO S[IBI9P pue uoljedyIsser) (AI) -euIe)u] Ul sjuswaambey (IID) | -103UI (ID) SIf Ul syuswaambey (1)

PROTECTED BY COPYRIGHT



32

12004

G 3459

"pIEpuElg OS] U 1Y}

UJIm [BOTJUSPI SIL UT oue Py ‘peymads aaw syjdus|
-19107 8Y) 8YBW 07 JMOYJIP | -T0ads J0U ST 90URIL[0] | UOIIBISY[E | JIBXD UO SHIUBIS[0] Y], 9-0£€6 OSI
ST 91 “quawowt juasaid ay3 1y oyweds a3 SIP U JAON 18us| U0 SeoUBIA[O], %€l | 9-63E6 OSI
‘ATuo apts snid o3 uo perd
-de oq {reys y38ua adid uo
S9oURIS[0) 9y} ‘porjroeds si
‘paepuels OSI yj8ua] edid a3 aa9ys as€D
Ul et} UBY} I9JOLI}S I0 9y} uI jey) peyeds ST (q
01 Jus[eamnbe st QI Ul ‘poywads aas sedid ‘Pl
2IURIS[0} JO ON[BA 9} Jo sseuxyoI) [[em pue -10eds axe sadid Jo uorjeIASD
‘@IoWLISY)IN,] ‘POPPE SI | UOCTIBIN[B A919WBIP SPISINO 9} SSAUHOIY) [[eM pUR ‘SSOU
oyaew oy ur | sodid sse[urees Jo uomn JAOW | o seouraatoy sy, issou -XOTY} [[BM ‘Io79UIRIp 9pIS
UOISNJUOD 98NEd ABW WD)SAS -BIAOD SSOUNIIY] [[BM | UOI}IPPE | -XOTY) [[BM pUR ISJoWIBIDP 9-0286 0SI -)10 U0 S9IUBII0} Y], (®
{RUOISUSWIIP JO UOIjRIOI[R 8Y], | U0 90uBIS[0} oY)} S UI JAON apISING U0 $IIURII[O], 1°¢L | ¥6386 OSI 1890URIS[0] [BUOISUSWI(] AN
"LZ1T OSI
PU®B 00%¥ OSI Ut asoyy
W0.IJ Pojos[es aq pInos
saqny 9y} JO S9sSBW
pUR S95SaUYIIY) [[em
193 dBUIL 93 UL ‘SIejowWeIp 9PISINO AT, ‘potjioads axe sedid
UOISNJUO0) 95NBI ABW WPSLS "SI9JJIp We) | UOTRILY[R | SOSSBUW PUR SOSSOUNDIY) 9-0£€6 OS1 JO ssewl pue SUOISUSWIP
[BUOISUSTUIP JO UOTJRIS[E 3], -8£8 [BUOISUSWIIP B ], JAOIN | [[B# ‘sigjowrelp apIsin() 12  $68€6 OS] | PYJ :SSewl pue SUOISUSWII(] T'IT
Iarem
Ppo9] 10 pasn adid a3 ‘peyads
‘MET SHIOM J918 M | J0] ATBSSS09U ST 30URWI |  UOTJIPpE st sousuLIofred Surysea]
8y} u1 pejendns Wl ay, -10)1ed Buryoeej 9y, JAQON “peymoads joN — — | 9y, :eouewdortad Juryorery o1
asmne[d
UOMBIASD | Aq uorjEd
[eoruyae] Jo [rejed | -IISSB[D juauoy) | esne[) Jusju0) | esnei)
SOUI[aPIS SNONUT)UO0D IO SAUT]
-I9PUT Pajjop :PoyjomW UOI}edIpu]
XoUU® ‘JX9} [UOT}BIASD JO UOI}BIO]
asnep JsquInu
59INSBOW 24NN | £q pIepue)g [BUO}BUIUT 9Y) pus plepuelg
pUE UOTIBIAID [BOIUYD3) SIf Us9Mm)aq UOTIBIASD [BOIUYIS] pIepue)g [BUOT]} [euorBU
91} I0j UOTIBIYNSNL (A) | JO S[IBI9P PUB UOIIRIYISSE]) (AD) -BUILjU] Ul SyuswaImbey (II1) | -193ul (ID) SIp ul syuewesmbey (1)

PROTECTED BY COPYRIGHT



33
2004

G 3459

‘payyads st poyjewx

LAl 1593 Y, 189} S[ISU”Y, 666
‘prepusis OSI
pue SIf UsaMm]aq SI8J
‘9N JeUI 9} Ul uols | -Jip 9aa1d 3893 Jo adeys
-nyuod asnes Aew adatd 1597 Jo | 9YJ, pPIepusls OS] Ul ‘patyoeds axe
adeys jo uonjervj[e Yy, 'prep | seveld (O pue ‘GIe Ul ‘poytoads aae ssoetd saoard 959} Jo IaquINU o[}
-uels OS] 03 puodsarios ued | sadsid (g st severd 359} | UOIjRIS)[E 1599 jo adeys ay) pue pue usuridads B Jo poyjawr
SIp ‘sedard 9s0y Suriduwies doq | Jurjdwes y0 jrun oy, JAON poysewr Surdures ayJ, '8 Surdures ey, 1593 o[ISU9], 72l
‘poyyoads a1e sisf[eus
10§ susurpeds Jurjdures ‘poydads arxe sisA[eue
Jo poyjaw 8y} pue sis 1oj susurdads Surjduies
-ATeue [estway? 03 uowr JO poyjewr ayj pue sisf[eus
-WI09 SI))BUIL [BISUSY) 9-0£€6 OSI |[BITHSYD 07 UOWUIO) SI9))BW
JLdl isIsA[eue [BIIWRYD £'6 | -6386 OS] | [e1ousy :sisf[eue [BoIWLY) T°EL
‘asn [eorjorad 0] [BIUSUL
-1179p $}09J0p WO} 99 pue
‘§)09Jop UI0JJ ‘paysiuy [(om axe adid a1fy jo
901J pue UEdp aIe saqn) S90BJINS 9PISINO PUB OpISUL
Jd1 oY) jeq) payoads ST (A ] oy J8Y) paytoads sT9T (q
. STXB )
0} so[8ue JydLI Je aIe Spus
yjoq 11y) pue ‘sesodand
Jydrens [eorporad 10y Jydrens st adid
A]qeuoseal aIe soqny 9-0886 OSI | 9yl 18y} paytoads s19] (e
Jait e 1ey3 poywads st | L'T'8 | #6886 OSI -eoueteaddy A4l
asnepo
uorjelasp | £q uoryes
[eotuyoa) Jo [1819(f | -mIssB[D MuLUO)) | esne[) juyuo) | esne[)
SOUI[OPIS STONUIJUOI I0 SAUL[
-Iapun pajjop :PoYjewWl U0IIedIpu]
XOUUR “)Xa) UOIJBIASP JO UOI)BIOT]
asnep JequInu
SOAMISBOUL aINYNJ | 4q pIepue)g [BUOI}RUIIUT 9]} puE plepuelg
PUE UOIJBIAIP [BITUYIN SIP U99M)9q TOTIBIASD [BOIUYII) piepus)g [BUOL) [euorjRU
oy} 10j uolpEOUNSIL (A) | JO S[Te}Sp pue UONEOYISSELD) (AT) -euIs)u] Ul sjudwaInbey (I11) | -¥93ul (ID) SIp Ul syuswaxmbay (1)

PROTECTED BY COPYRIGHT



34

2004

G 3459

“MEBT SYIOM I91BM I9)em Pas) I0J pasn | UONIPpR ‘peytoads st poyjsu 1593 oY,
a3 ut poje[ndns wo)t oy, | odid ayj I0] L1eSS9d0N JAOW ‘poryroads JoN — 11891 douewroyrad Juryaee gel
‘payroads st poyjewt
“MBT SYIOM 998 M “I9)BM PIsJ I0] pesn |  uonippe 1889 9], :169] souBW
oy} u1 pajendys wa)l oy, | adid 9y} J10] AIBSSOAN JAOW “poyIdads JoN — -10j19d 8ouR)SISOL SINSSAI] Lel
‘poyytoads
ST 1599 9AIJONI}SOP-UOU ‘peymads ST poyjjewt 1599 oY ],
9] 10 189] I[NBIPAY {UOIJBUTWIEXS SA[JINIISIP
LAl | sy, :1se) ssoupydn-y8ar] 1’66 ~uou J0 1599 JNBIPAL] 9'e1
"OSI 9 ‘piepuelg | UOINpPpE ‘peyoads ST poyjew 189} ay],
posodoud 8q [[1s UOWIPPR BYT, | OS] Ul paywads joN /AON "peyoads joN — 11891 9218 Uread onjruvysSNyY g'el
‘PoY
-100ds aie seda1d 1599 Jo 19q
-Wnu aY) pue uswrpads e jo
"1s9] Sutus))By ‘plepuelg | UOIIppE poyjswr Surjdures ayJ, :9u0Z
® £q peoerdar sq 0} 3[qe o OSI u! payyoads joN /AON ‘poyads 0N — pPleM Jo 189) puaq apmo) Vel
‘paepuelg ‘peytoads st gs9) Sutuay
OSI Ut peyioads joN LAI [ -8y Jo poyjsuw 189} 9yl | Z'E'6°6
‘perdures st se091d 0T
1ad 90s1d 989 suo paep ‘perjads aae sodard
‘paep | -uejg OS] ur pue ‘pard ‘peyroads a1e saoord 1599 JO I9qUINU 37} puer
-uelg OS] 03 puodss.aiod ued -ures s1 §9091d g Jad | uoneILy® 1891 Jo adeys a3 pue usweds v Jo poyrewr Sut
SIf ‘senerd 9897 Jurdwies 1oy 9%91d 1593 9uo QIfF Ul JAOW poyjewr Surdures syJ, v'6 -iduwes ayj, :3s9} Surusije[q eer
asnerd
uorjerAap | £q uorjed
[eoruya] Jo [1e19(q | -TJIsse[) Jusyu0y) | 9sne) MuBIu0y) | 9sne[)

saInsesw aInyny
PUE UOT)BIASD [BITUL)
9} J0j uoTIROYNSIL (A)

SOUITOPIS SNONUNU0I JI0 SAUT|
-I9pun pajjop POy UOIJBIIPU]
XOUUE “)X9) IUOTJEIASP JO UOHBI0]

asnepd

Aq piepuelg [RUOI)EWIDIU] 91} pue
SIf U9sM]9q UOTIBIASP [EITUYI9)
Jo 8[lejop pue UoTfedyIsse[) (Al)

plepue)g [BUON}
-ewI9)u] ul syuewaambay] (I11)

Joquinu
plepuelg
[euOIjEU
-1a3u] (I1)

SIf ur syuswarmbay (1)

PROTECTED BY COPYRIGHT



35
2004

G 3459

‘parjroads sxe
prepuelg QST Ul SpUly

"SIf Ul swajl pay ¥ pus S Ul sputy "peyroads
-1ods ayy I0] 9[(e}INs SpeW | g ‘sjusmInaIOp uoneds | uonBIslR axe j10das 10] sjpuUsW 9-0££6 0SI ‘paymads axe jroded 10f
ST Juawnoop uorjradsur oy, -1 JO SpUry a3} 10,4 JAOW -axmbau ayy, :aodayg 116 | 976286 OSI | syuswarinbar ayJ, :1rodey 91
"JIew 0} SWIYL JO SIaq
-UWNU 2I0W SBY pPIep
-uelg OSI "Peppe a8
syuswradinbax £yfenb | uworyippe
[ewads pue yjdusy dul JAOW
-1eudISOp S[OqWAS pug | UoT)BIII[B
"j93IeW oY) | poyrew SuLinjoBjnUBWL JAQON
Ul UOISTJUO0d 9$NBd ABUI JIBUI ® Surjediput [0quIAS uorjelep ‘payoads aae yIew 9-08£6 0SI "payy1oads are jIew
0} WA}l Jo UoTjeIa}[8 ST, Jo yrew ay] SIf Ui /AOW | 03 swey By, :Junjrely 1'0T | ¥-6%€6 OSI 0y swIeyl Ay, SUMIEY ¢l
‘potyads ST 5159391 ‘peyoads st uorjsedsural Jo
LAl | Jo poyjeir ayJ, :£1s9)9Y 11’6 poyjew oy, :uorjoadsurey Sl
"auIl) dWes 3}
‘poymads L@jeredes 18 payloads sjnsal pue
aIe s3Insal puB Spo uorja[op | spoyyeur 9se1 8y, :S)ns 9-02£6 OSI ‘payIoads st
*SIQJJIp UI9YSAS pIepuels 8y, | -YIow 1591 oy} SIf Ul JAON -91 pue SpOYJe }S9], 6°6 | $-6586 OSI | uorpadsur ayy, :uorpedsuy %1
asnep
uonjerasp | £q uorjeo
[eoruyoe) Jo [re1e( | -LISSB[D JuluUoy) | esne[) Juauoyy | ¥sNB)
SOUI[OPIS SNONUIIU0I X0 S3UL]
-I9pUN Pajjop :PoYISuW UOIJBIIPU
X9UUR “)X9} 'UOIJBIASP JO UOI}BIOT]
asnepd Jaquinu
S9INSBOW aanjn} | A¢ piepue)g [BUOT)BUIU] S} pur plepueig
PUB UOIRIASD [BITUYDS) SIf Ue9M)3( UOIJeIASD [BIIUTDa) piepuelg [BUOl) jeuorjeu
ayj 10] UoneIYIISNL (A) | JO S[Iejop pue uonsoyisser) (Al -RUI)U] Ul sjuswaImbey (III) | -Te1uI (II) QIPF ul sjuowaImbay (1)

PROTECTED BY COPYRIGHT



36.

2004

.

G 3459

‘SpIepUB}G [BUOIIBUIS)UI UI POpN[dUl (§)Juajuod uorjesijrads oy) sio)y

‘pIepuelg [eUOT}BWISIUT SOUYIPOIN QO —
:SMO[[O] SB §3)BOIPUL B[qB} 9A0OQE
91[} UI spiepue)g [BUOIRUIS)UL PUR SIf UsoM)eq 90Uapuodserion Jo e9axdop pojeulisep Jo UWN[Od Ul [OqWIAS g

[U01YRINNB/ION —

"SpIBpuUR)g [BUOIJBRUISIU] Ul POPN[IUL J0U (S)JUa)U0d JO (S)Well uorjeoyads sppy  UOHIPPR/QOIN —

‘SpIgpUB)S [BUOIIBUILIU] JO (§)juUs)juod J0 (S)We)l uoljeoyoads sajofa(]

'SMO[[0] SE 9)BIIPUI 9[qB) 9A0QR J) UL 9STB[I AQq UOTJBOJISSL[I JO SUWN[0D-qNS UI S[OqUIAY

"§]UJU0D [BIIUYDD) UI [BIT3USP]

‘UOH_PP/AON —

SLdr —

1 syreway

(O :spiepuelg [BUOHBUINU] pPUB ST Usam}sq sdouapuodsariods Jo 9a18ep peyeusdiso(]

SOINSeIUT aINIny
PUE UOTJRIASP [BOIUT99)
o1} I0J UOLJEIYNISOL (A)

aU0Z P[om JO
LA | Suise) oarjonaysep-uoN | I'8°6°6 uoneuiwgxe orgydetSorpey »
LAl | Suse) eAnPNIYSIP-UON | 1'8'6°6 |9-08€6 OSI | UOIBUIWEXS judLind Lppy .
159}
LAl | uolsorod re[nueidioju] 966 1597 UOISOLIO.) «
LI | 8ur)se) aA1)onI)Sap-UoN 866 UOTJBUITIBXS JIUOSBI}[[) »
JISLIDJIRIBYD 888178 Jooad 10 jurod praik
LI aumjeroduwey pajesaq 229 arnjeradure) pajBAS[H «
‘peymads are si
9-0£86 OSI | -1BUW SUIMO[[0} BY, :sjuaUI
¥-6386 0SI -aqmbaa £y11enb [eoadg | T xeuuy
osne[2
uorjeIASp | £q uoTyBI
[eotuyoe) Jo [Ieja(f | -IfISSE[) Jusjucy) | osner) jueluo]) | esner)

SOUI[9PIS SNONUIIUOD 10 SIUI]
-I5pUN Pajjop :POYIOW UOTJEIIPU]
XoUuUE “)X2) UOTJBIAIP JO UOLIBIOT

asne[d

£q paepuelg [BUOIIBUIIUT Y} pUe
SIf Uoom)aq UOTJBIASP [BITULDS}

Jo s[rejop pue uonesyIsse[) (AD

plepue)g [BUOT)}
~BULISIU] UI sjuswaImbey (IID)

Ioquimnu
piepue}g
[euorjeU
-Ijur (I1)

SIf Ul syuswomnbay (1)

PROTECTED BY COPYRIGHT



Errata for JIS (English edition) are printed in Stardardization Journal, published monthly
by the Japanese Standards Association, and also provided to subscribers of JIS (English
edition) in Monthly Information.

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

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

100% Recycled paper

PROTECTED BY TCOPYRIGHT



