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Foreword 

This Japanese Industrial Standard has been revised by the l\ilinister of 
Economy, Trade and Industry based on the provision of Article 14, para­
graph (1) of the Industrial Standardization Act applied mutatis mutandis 
pursuant to the provision of Article 16 of the said Act in response to a 
proposal for revision of Japanese Industrial Standard with a drnft being 
attached, submitted by The Japan Iron and Steel Federation (JISF), an 
accredited standards development organization. This edition replaces the 
previous edition (JIS. G 3461 : 2019), which has been technically revised. 

However, JIS G 3461 : 2019 may be applied in the JIS mark certification 
based on the relevant provisions of Article 30, paragraph (1), etc. of the 
Industrial Standardization Act until 19 December 2024. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant l'.11inister is not responsible for identifying any 
of such patent r ights, published patent application or utility model rights. 

) ·1 ·E -1 ( 
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JAPANESE INDUSTRIAL STANDARD JIS G. 3461 : 2023 

Carbon steel tubes for boiler and heat exchanger 

Introduction 

This Japanese Industrial Standard has been prepared based on ISO 9329-2 : 1997, 
Edition 1, and ISO 9330-2 : 1997, Edition 1, with some modifications of the technical 
contents. 

Annex JA and Annex JB are unique to JIS and not given in the corresponding In­
ternational Standards. The vertical lines on both sides and dotted underlines indicate 
changes from the corresponding International Standards. A lis t of modifications with 
the explanations is given in Annex JC. 

1 Scope 

This Standard specifies requirements for 生b.♀．巳串1x.l:>.Q只．吕怜穿l工.!AP.哇t3. JJ.$自d…foL哇茬~h鼻n』~~且g

h堕鼻tl:!堕~~g叨ιh哇.iD哼j.<;Iφ♀ Jl,”d…Q.V.t.阜w司♀ .9.fιh~.
w.a仁♀x.

哇1：导s，♀rn:!... h!:mt ，哇l(c.hrmgex.. t!J..b.e.：？，.♀：.cm＜；！哇n~!:lr.仁1AR.ef>.aml.c.at.a.lY.t3.eX.. t1J..b.e.1?, .. e.ti;,_1J._1?.e!l. . .in .. ch，号m:

i~a! . R-_ng_ P.e.t！＇：“如同. .i!1.Q.1Jl?ti::i.el?. n.玲，.119.L串P.P.) .i.c;;R._\l.l. .e .仁9.Jhe.. $~哇哇！. ~＼.！1:1.e~＿ f.Qi:: .fix.e.<J .. h.ei!t钉且I}~
?J.e.e！.兑~~J虫草.＜；h串ng.er. .t.\\R.el? .for. .!R~.t~mP.e.阴阳rn.t3.ex:v.iφr

2 

NQT.]!;_J….. '.fhi.号..$.t.串I}~鼻芷d妓g哇n堕rn!JY..ai:mJjc.aP.！堕.t9. .

NOTE2 

mm .. t9.J：？.~β.m.m, 

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

ISO 9329·2 1997 Seamless steel tubes for p1·essure purposes -
Technical delive1y conditions - Pad 2 · Unalloyed and alloyed steels 
with specified elevated temperature prope1·ties 

ISO 9330·2 1997 胁'1ded steel tubes for f!ressw·e purposes - Tech · 
nical delivery conditions - Pad 2 : Electric resistance and induction 
welded unallo；哩d and alloyed steel tubes with specified elevated tem · 
peratw·e propel'ties (overall evaluation : MOD) 

In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standards and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
180/IEC Guide. 21-1. 

Normative references 

Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards Gn· 
eluding amendments) indicated below shall be applied. 

J.l$.J 

J.l.S.G.J>.2.Q2….Q/.Q.s~f!!Yρ｛Jf!r.mf!. Y.s.f!r!. 111. i.rnn. _rmrf. .s.~f!.?.l ("tf!$.tfJJg} 
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3 

iU.$. .. G .. 0.~.1郎.....（；泣如'fi!!!Y..白E始r.m'fi.,

J.J.$..G .. O.:liQ ... $，切.IJ4苟且-r！.版$.f. m.r;1. Uw.cJ. .f ~u:. ll何.U！明：Jy$.~$.. 9.f § t.1?.f:!l .P. rnd !! ft,亭

J.J.$. .. G .. 0.3.2L.启：Q.i;f!!ft. JW[!/y~f $. .~W rf. ft§. t.9.{ (!.J;.E!.IJC.?. .Ru:. WA'.9.¥iill.~. $. tftftf 

J.J.$. .. G .. 0.4Q生..$t.f:!.f!!..E!.IJ r!. .$.~＇哇哇，；.P.r.i:gf.q.c；.~$. .=. 0.？.~？？..rnl问r;!J.rU.@l.r!.?.Jil!ft!-X r.四！！h'.f!!l.1.f:!.IJt，芋

J.J.$. .. G….0.'1.H? ... $，始：f!l..$.!!!!. .$.~照Jpn:gf日＇.（~$..＝.！！：

J.J.$. .. Gρ~1?.9. 7. ... M ~t!J.9.cJ. . 9.f.<t.J<t.Y.l.JJ~d. －~~W.P.f?！.~'l. t.~阴阳§fl€!.Jf!.$.t.均L！／.~f!.咄.？.~r!./J.照归"ft§！仲’gg
t!l.l.<J.Y.$. 

J.J.$. .. G .. 0.1?.a2 .. .A时9.!!l.E!.f!!U:！..钊！tr.l!.!/Q!l.~·r;. .f:!.¥.Q.mfIJ再tJ.臼？.Pf.!!l？.喧｛pjp哇$. .E!.~？ r!. J !!ll:仰

J.J.$. .. Gρ1.1?.ai.l ... A.1.J.t9.!!l.E!. tftd. .f!.rf.，由.q_!!ff~W t. .f!lf.E!..mi！.~E!. tf 9.~？. 9.f .$.~？.？.） .P.iP臼．．明d…t!!il.f!§

J.rn.Z.22升.L... ¥1:?均lfi.q…m且~IJ.d?.h.
P..€！.主．β豆！W伊

J.J.$.. Z. .22是fl.... fl.9.fk.i附＇／.i. .llf!！.＂！向.f:J.$§.Jf:J.硝.＝. .'l'f:J.在t!!J.f:Jlf?grf
J.rn. Z.. a~rn .l .... !Jrnm di1.1g_ 9.f rJ.. umll.f!J.'fi 

Terms and definitions 

For the purpose of this Standard, the terms and definitions given in JIS G. 0201, JIS 
G 0202 and JIS G 0203 apply. 

4 . Symbols of grade 

Tubes are classified into .3 .. g.1:1'!.<l.如. The symbols of grade ~n.Q .. ~Y.m.i?.9.l旦.fox.郎自旦IJfo.G:

t旦r.i.ng.m~~hQ.c;l are as given in Table 1. 

5 

a) 

b) 

Table 1 Symbols of伊ade and symbols for manufacturing method 

Symbol for manufactlll'ing method 
Symbol of 饥Jbe

grade manufactm·ing Finishing method Marking 
method 

STB340 Seamless: S Hot·finished : H As given in 16 b). 
STB410 Electric resistance Cold·finished : C 
STB510 welded : E As electric resistance 

welded: G 

Manufacturing method 

The manufacturing method shall be as follows . 

Tubes shall be manufactured from the killed steel and by a combination of the tube 
manufacturing method and the finishing method which is given in Table 1. Sym· 
bols for manufacturing method are as given in Table 1. 

Tubes sh all be subjected to t he heat treatment given in Table 2. Other heat treat· 
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ments may be applied upon agreement between the purchaser and the manufac­
turer. 

c) Tubes shall be finished with plain ends unless otherwise specified. 

d) When tubes are manufactured by electric resistance welding, the weld beads on 
external and internal sur faces sha ll be removed to smooth the sur faces along the 
contour of the tube. '.r.h~.~~~lc;l .. R!lf\~§. !l):)..int!lr.11<1!. §JJXfoc.~ .. ffif\Y.9.~J!lft:.\.!):)X~m.Q.Y.~.c;lj($9. 
f\gn~~c;l.l'.!~t~叹号已n.th哇卫旦t:!;h！且Ji男~：.f\.r:i.c;lJ.h~.m旦旦µfa；♀.t\.!i:~r,

Table 2 Heat treatment 

Heat treatment 

As electric 
Hot· finished Cold· finished 

Symbol Hot-finished Cold-finished 
resistance 

electric electric 
of grade seamless steel seamless steel welded steel resistance resistance 

tube tube 
tube 

welded steel welded steel 
tube tube •> 

As manufac- As manufac-
hu·’ ed. Low 

Low tempera· 
t飞U’ed. Low 

temperature 
ture anneal· 

temperature 

STB340 
annealing oγ ing, noγmaliz- Noγmalizing 

annealing oγ 
Normalizing normalizmg 

ing or full an· 
normalizmg 

may be per- may be per-
formed as 

nealing 
formed as 

necessary. necessary. 
As manufac· 
tlU'’ ed. Low 

Low tempera· 
temperature 

ture anneal-
STB410 

annealing or 
ing, normahz· Normalizing 

Low tempera· 
Normalizing 

normalizing 
ing or full t飞U’e annealing 

may be per-
foγmed as 

annealing 

necessary. 
STB510 Normalizing 
Note ol The cold·finished electric resistance welded steel tube which has been normalized 

prior to cold finishing may be finished by low temperature annealing or full anneal· 
ing. 

6 Chemi幅loom萨>Si悦。n

Tubes shall be tested in accordance with 13.1 and the obtained heat analysis values 
sha ll satisfy the requirements given in Table 3. When t he product analysis is requested 
by the purchaser, the test sha ll be carried out in accordance with 13.l. The obtained 
product analysis values shall satisfy the requirements in Table 3 within tolerances 
given below. 

a) For seamless steel tubes, tolerances given in T旦＿l,)_l~ ＿Q_Qf..J.l.S.. Q .. Q~2.l令 shall apply. 

b) For electric resistance welded steel tubes, tolerances in '.f.a.Qk ；？ρ1fJXS .. G .. o.a 21 shall 
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apply. 

Table 3 Chemi臼l composition 

Unit: % 
Symbol of c Si al Mn p s 

irrade 
STB340 0.18 max. 。.35 max. 0.30 to 0.60 0.035 max. 0.035 max. 
STB410 0.32 max 0.35 max. 0.30 to 0.80 0.035 max. 0.035 max. 
STB510 0.25 max. 0.35 max. 1.00 to 1.50 0.035 max. 0.035 max. 
Alloy elements not listed in this table may be added as necessary. 
Note•> Si content may be in a range of 0.10 % to 0.35 %, as speci且ed by the 

purchaser. 

7 M创hanical properties 

7 .1 Tensile strength, yield point or proof s仕”s, and elongation 

T ubes shall be tested in accordance with 13.2.1, 13.2.2 and 13.2.3, a nd the tensile 
strength, yield point or proof stress, and elongation shall be as given in Table 4. When 

the tensile test is carried ou t on Test piece No. 12 for the tube under 8 mm in wall 

thickness, t he e longation shall be in accordance with Table 5. 

Table 4 Tensile 由en鹏h, yield point or proof stress, and elongation 

Symbol of Tensile Yield point Elongation 
grade strength •> or proof 归，

stress b) Outside diameter 

Under 10 mm 
10 mm or over to 

20 mm or over 
and excl. 20 mm 

Test piece 
Test piece No. 11 

Test piece No. 11 Test piece No. 11 。r

’!'est piece No. 12 
Tensile test direction 

N/mm2 N/mm2 Parallel to tube Parallel to tube Parallel to tube 
axis axis axis 

STB340 340 min. 175 min. 27 min. 30 min. 35 min. 
STB410 410 min. 255 min. 17 min. 20 min. 25 min. 
STB510 510 min 295 min 17 min 20 min. 25 min. 
NOTE 1 N/mm2 = 1 MPa 
Note al 巴xclusively for the heat exchanger tubes, the purchaser may, where necessary, spec· 

ify the maximum value of tensile strength. In this case, the maximum tensile 
s trength value shall be the value obtained by adding 120 Nimm2 to the value in this 
table. 

Note bl Unless otherwise specified, the yield point to be determined shall be the upper yield 
point, R耐， or, wherever this is not pronounced, the 0.2 % proof stress, R,,o.2. 
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Table 5 Elongation for Test piece No. 12 of tube under 8 mm in wall thickness (direc­
tion parallel to tube axis) 

Unit:% 
Symbol Wall thickness 
of grade Over l mm OverZmm Over 3 mm Over4 mm Over 5 mm Over 6 mm Over7 mm 

up to and up to and up to and up to and up to and up to and to and excl. 
incl. 2 mm incl. 3 mm incl. 4 mm incl 5 mm incl. 6 mm incl. 7 mm 8mm 

STB340 26 min. 28 min. 29 min. 30 min. 32 min. 34 min. 35 min. 
STB410 16mm. 18 min. 19 min. 20 min. 22 min. 24 mm. 25mm. 
STB510 16mm. 18 min. 19 min. 20 min. 22 min. 24 min. 25 min. 

NO'rE The elongation values in this table ai:e calculated by subtracting 1.5 % from the 
elongation value given in Table 4 for each 1 mm decrease of tube wall thickness from 
8 mm, and by rounding the result to an integer according to Rule A of JIS Z 8401. 

7.2 Flattening resistance 

'l'ubes shall be tested in accordance with 13.2.1, 13.2.2 and 13.2.4. When flattened 
unti l the distance between two platens H reaches the value obtained by Formula (1) , 
the test piece sha ll be free from cracks. 

(I + e) I 
H ＝一---r …··．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．… ω

7.3 

e+-
D 

whei:e, H: 

I . 

D · 

e -

distance between platens (mm) 

wall thickness of tube (mm) 

outside diameter of tube (mm) 

constant 巴or each grade of tube 

S尘E.S.4~L.!l,!l.9
ST.6.失 rn.:.. o.,o.a 
ST.B.9. J.o..: .. o.,0.7. 

NOTE For the details of nattening test, see 13.2.4. 

Flaring property 

'l'ubes shall be tested in accordance with 13.2.1, 13.2.2 and 13.2.5 . When flared into a 
trumpet shape until the outside diameter is enlarged l .. i.生！ID.如 the original size, the 
test piece shall be free from cracks. f<:>.r .. tJJJ?.e.号， .9.f..9.JJ！°＜在i.9~. .4.i_(),ffi钊哇r. 邬.＜：.e.e.<J.i.ng.J.Ql,Q.. mm, 

tht(l . .r.e.miirn m阜ntffe!h烈！.βP且！Y.~.~.e.nJh~β.~.r.i.ng.J::e.i?.t. if!. rn !rn.ef!J;e.g. l:!Y. J;h~. P.v.r.<:hll.?.e.r, 

NOTE For the details of flaring test, see 18.2.5. 

7.4 &x1in.电.tm始碍副ng.r!l11~i，阳”

E.l~c.ti：：段，.r.e.导j_5J;~m.G!:l.. W男l丛e.<l旦1堕暨Lt吗.I?.邬.F!b！且U.
ia,2 .. i.(),n.Q . .l.3哩2，戴＿（），n.4.. thβ生!:l$.t . P.~e.<:.e .. sb.aU. n.e. fre.e. fr.<>.m. ~r.a；♀.l<,.!?jn. th自－~~.el.<l飞

NO.TE ...... f.9.r” Jb.e.J.ef!t .. <>f.间.v.e.rn.e.tlat.t哇nj.ng.r.彻＇.i.$始时穿，＿＿$!:l!:l.. l.3 ... 2.!t 

8 Selection of hydraulic test characteristics or non-destructive test characteristics 

Tubes sha ll be subjected to the hydraulic test in accordance with 18.8 or the 

PROTECTED BY COPYRIGHT 
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non-destructive test in accordance with 13.4, and their characteristics shall conform to 
either 。f the following. ’'fhe decision on which characteristics to be tested shall be left to 
the discretion of the purchaser. If not specified by the pul'chaser, it shall be left to the 
discretion of the manufacturer . 

a) 

b) 

Hydraulic test characte由tics, as follows. 

1) 

2) 

When a hydraulic test pressure is not specified by the purchaser, the tube shall be 
subjected to the minimum hydraulic test pressure Pcalculated by Formula (2) (.lQ 

M.P.~. !J.f..赔钱~g~＿W.MP~），， and shall wi thstand the pressure without leakage. 

p 主L
- D 

where, p , 

o : 
s . 

". (2) 

test pressure (MJ'，串）
wall thickness of tube (mm) 

outside diameter of tube h时
明.. 'l:V of the specified minimum value of yield point or proof 
stress given in Table 4 (N/mm2) 

Wh.1m .. ~ .. hY.c;l.~·~.1JU~ .始~.t..rn：~.！？.1?m’!lj$.. ~P.~~ifjgιRY.且在.P.主，U',<;b.<J..•韵凯．始皇..~ll.l?.~ ... !?h.:MI .. ！？.~ 
~＼.！l:!i堕~t.e.Q.”－生h!:l.. m：锐明，风….w.hi~h.. i.$ .. ~：哇g~~：g!':\Q…如..th！：＼…m.~m阻＼.！ID….hym:;whc;..始~t
P. !:!':\$.$.l,!Xg,, .11-X\ g. ~ !rnJ.l叨趴在t鼻D.gJJ:i.!':l.m：哇$.$月rn.~~i－~hRJJ.~.le~.15.ag哇．毛＂ J.h♀.Jff.e ..冉r啻e皇P.!':l~l:
在.. e.c;I ..扣yιb窍.P.m飞h~.$~~： ..i在怠1、R鼻t~可．．飞h鼻月“.. ej均野~：.ψ．号 ．皇鲁i?LP.1＇：♀串声)..lX~.狞 －~aj~曰l旦.~＼：！.. 1Y 
I引QXID.1J！.~•. （~2 .R~： .lQ.Ml';i.,,. .tb.e.始§t.PXe§$.m:e . .tR.如．．串1pJlhe~.. i?.haU . .lm ..碗旦采I吉野~－如.tW.!':l!':ln
th哩 . P.W.℃h.11-.$穿~：.泉mLtb.e.. m串旦＼.！fo.<;t\.!r.巳r,. .1'b.e .. t.e.号t.PX自§$＿＼.！re.. §h鼻H.!:!e.. §卫哩。.fi!:lrl.. i日．丘5

MP.~..in.Gr.!':lm费D.t$.. ~U.Q.'!".eK .. 小.l!-XLJO. .MP..11-~鼻ng_fo.J..MPa..i.n~r野m.e.nt$..if.J。”.P.a.. Qx 
higJ:i.!':\r, 

Non-destructive test characteristics Tubes shall be tested by either the ultrasomc 
examination or the eddy current examination, and their non-destructive test char­
acteristics sha ll be as follows. Qth哇r...m:m二c;i_!':\$.trn~ti.叹号 ..t贯主t.$.. fiP.男~if!.阜d .!D .. J自！♀＇.Y.串ll'.\~
J.~P.串ll'.\~§~Jnrlll.串＞.tr.ial.St<J.n.Q班.c;l.$.. (JIS.$) .. m.ll-Y. J：：如！~~!l.th~fi!l.t！＇：＼$始.l1Jl9.n.. ♀1gr.e.e.m!':lnt .!:!.e二
t.w防卫生如..P.\.!rnh郎自LIJ..Udιh.e.. m.atrnfoc.t ~成er.,,.in…w.hiJ;h.. !;<J.§e.ιh!:l.i\.!dg,e.m~mt.GI功号1xi.串
§haJJ..J?穿..at.J号且j蚊虫qu.aLtQ.. tb.QJ” .. aP.I~J.~巳.d.. i.n .. tb.e .. \.!J.t~：a§9.niG .阜芷.a.mi.nat.lQ.n. m:..出1e.. !:lrldy 
~un.ent e_l_C_ami.D.atiq_n. 

2) 

NQ'.f~ . O.~heLnQD.-.<i哇$Jn!Gt.i.Y.!':l.怜♀－~~ ..i.n .. *il.<;GQr.d a D旦旦.~Y.i t.J:i. . JlS.♀..inc;J_l,l\i异功－~－”，♀Z
?Jl~Glfig_c;l_.in.JJS .. G..09~~－ －［ ~J.. 

. .f9.L .tb男.. ~!At~：~~9.n~！； •• ~~~m.i.n~~－~9.n .. ~h~rn~.t~ri§ti.G~ .. .仁h~.. ~－~gn再J.i?..f.rQID... ~b旦.！：~f~r喧.rn：.~
明mP.le.. c.9.nt旦.i.nin忍.C旦t四日D'. .UP... rnf.ernnll!':l . §t.~.nrla~：d .. $P.eGif.~e.d .i旦且.S.G.. Q回2.. i?b.aU 
l:!!':l.段ga~：d!:ld.盹怠Iar.m.i.~.vet.an..c;l. .th.~x野 .$b.11-.UJ:1.e.. n9.旦ig!J._i:tl$.. 哇q\.!i.Y.11-.l切生.W.. QJ飞g盼at~x

thaD .. th.哇．串.l.ar.ι11 ..l.电Y哇l…m飞♀，m
th<J.n. 1;9.!d.鱼ni.i?b.~ng， ＿ ~h!:l .m.i.nim旦m.. c;l.eP.tb .. Qf. .f?.miarn.nQ~b .. f?且.<J.l! . ！：！.~. 5.l... ? .. mm ... 

. f.9.r..t.J:i.喧.eddY.. c.'Ar.r.β.D.t..e.耳β.min.1J..ti2P.. Gha~：~Gt!lr.i§ti~~‘. the .. !?iK~事）§Jrnm . kl'\喧. rnfernnc.1哇
§amP.le .. \:.9.ntβi.ni).}g_CategQr.Y. .. EY..rnf!':\nl.旦旦♀..§~aA<l.ar.<l..fl日的ifr~＿c;ljp…J.JS.. G .. QP.83 .. f?.h.虱u
b壁．”ga~：d!:l~.β.$.. 串ll.ar.mJ.~.v.et白n.4.. tb.e.N .. $)W.l.!.!:!.e .. n9.妥ign剑$.. 喧Q\.!i.v.11-.l.!':ln"'.tR.. Qx.g＿怜at.~x
th<J.n. ~he al.IJ..rm. .！~Y.!':l!-
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9.1 

Dimensions, unit masses and dimensional tolerances 

Dimensions and unit masses 

7 
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The outside diameters, wall thicknesses and unit masses of tubes shall be as given in 
Table 6. Dimensions not specified in Table 6 may be used upon agreement between the 
purchaser and the manufacturer . . fo. ... thi.$ .. ~9.$.~.ιh阜 ..\I.nit .m9.$.$ ... $hall .. ti穿..~.在k＼.！）.~.t~!J.. tly 
f9xm.1Jl~ . .（$）...旦J?!!!J.ming .l .9.m~.. l'!t~l'!J. . t.9 ..如..7.,Sf? .. g •.. ~n!J .. kh~ .. rn;:rnJJ .. :;;.lwH. . tl旦.r.9.IJHQ旦9..J9.. ~ 
t3.ign.ifi~Rnιfig＼.！~俗..R巳c.9x9..i.ng如R!-!J.i♀..A…9.f.JlS,.Z .. ~.WLT挝X.~f?!J.H.. Y.~l隙，问.＜；~~9..i.ng.J.QQQ
kg!.m.?.hR).lJ~哇，rn\.!n!J.~.<:l. .t.C?. 且.fQ \.) x: .<:1.i_gj ~ .i !'). .~~g哇毛

1f'. .= .. Q J!f.q.的.L<!1. :-:. !l …………………………………………………… .. (3) 

w.b.<ilx!!t, w:. 旦旦itnrn亘在.＜＞f.~llR!{.{kglm)
( . .-xi:i!IJ,hic.J.q＇份量，.＜＞Jι11！？虫，（mm).

/!..: 9日飞.＇？~.＇战. f!i.!)J月蜘＇X.9.fJJJ.J?.fl. (JP..JJ)l 

0 ... 0.2.4 .. E?阜．· 旦旦it. !;9.nY.~X~.i9.J). .f!l.C.~9X.f!曰：毗ii.ining.所

N9.T.!!! ...... T.h异.Jm.i.t..ml'!r?!'!. :v~.沁~11j.n .T~l?J~.. ~.串＇Xl'l.. th.~ .. r.~.！？.＼~lt.!1 .. 9.f .. ~h.~ .. c;旦lc.IJl约i!m. .!ri:v~n
atlQ:v~， 
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Table 6 Outside diameters, wall thicknesses and unit mas倒s of carbon steel tubes for 
boiler and heat exchanger 

Unit: k旦些

Out- Wall thickness 
由de (mm) 

diam -

eU!• 1.2 1.6 2.0 2.3 2.6 2.9 3.2 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 8.0 9.5 11.0 12.5 
(mm) 

15.9 0.435 0.564 0.686 0.771 0.853 0.930 

19.0 0.527 0.687 0.838 0.947 1.05 1.15 

21.7 0.607 0.793 0.972 1.10 1.22 1.34 1.46 

25.4 0.716 0.939 1.15 1.31 1.46 1.61 1.75 1.89 

27.2 0.769 1.01 1.24 1.41 1.58 1.74 1.89 2.05 2.29 

31.8 0.906 1.19 1.47 1.67 1.87 2.07 2.26 2.44 2.74 3.03 

34.0 1.28 1.58 1.80 2.01 2.22 2.43 2.63 2.96 3.27 3.58 

38.1 1.44 1.78 2.03 2.28 2.52 2.75 2.99 3.36 3.73 4.08 4.4 2 

42.7 2.01 2.29 2.57 2.85 3.12 3.38 3.82 4.24 4.65 5.05 5.43 

45.0 2.12 2.42 2.72 3.01 3.30 3.58 4.04 4.49 4.93 5.36 5.77 6.17 

48.6 2.30 2.63 2.95 3.27 3.58 3.89 4.40 4.89 5.38 5.85 6.30 6.75 7.18 

50.8 2.41 2.75 3.09 3.43 3.76 4.08 4.62 5.14 5.65 6.14 6.63 7.10 7.56 8.44 9.68 10.8 11.8 

54.0 2.56 2.93 3.30 3.65 4.01 4.36 4.93 5.49 6.04 6.58 7.10 7.61 8.11 9.07 10.4 11.7 12.8 

57.1 2.72 3.11 3.49 3.88 4.25 4.68 5.24 5.84 6.42 7.00 7.56 8.11 8.65 9.69 11.2 12.5 13.7 

60.3 2.88 3.29 3.70 4.10 4.51 4锁） 5.55 6.19 6.82 7.4:l 8.03 8.62 9.20 10.3 11.9 13.4 14.7 

63.5 3.47 3.90 4.33 4.76 5.18 5.87 6.55 7.21 7.87 8.51 9.14 9.75 10.9 12.7 14.2 15.7 

65.0 3.56 4.00 4.44 4.88 5.31 6.02 6.71 7.40 8.07 8.73 9.38 10.0 11.2 13.0 14.6 16.2 

70.0 3.84 4.32 4.80 5.27 5.74 6.51 7.27 8.01 8.75 9.47 10.2 10.9 12.2 14.2 16.0 17.7 

76.2 4.19 4.72 5.24 5.76 6.27 7.12 7.96 8.78 9.59 10.4 11.2 11.9 13.5 15.6 17.7 19.6 

82.6 6.27 6.83 7.75 8.67 9.57 10.5 11.3 12.2 13.l 14.7 l 7.l 19.4 21.6 

88.9 6.76 7.37 8.37 9.37 10.3 11.3 12.3 13.2 14.l 16.0 18.6 21.1 23.6 

101.6 8.47 9.63 10.8 11.9 ia.o 14. l 15.2 16.3 18.5 21.6 24.6 27.5 

114.3 10.9 12.2 13.5 14.8 16.0 17.:l 18.5 21.0 24.6 28.0 31.4 

127.0 12.1 13.6 15.0 16.5 17.9 19.3 20.7 23.5 27.5 31.5 35.3 

139.8 18.2 19.8 21.4 22.9 26.0 30.5 34.9 39.2 

NOTE The standard unit ma楠 is used in transactions. The s tandard un i< mass is 阳be the value given in th崎 table

increased by 15 % for the hot-finished seamless steel 阳胁， by 10 % for the cold-fimshed seamless steel tube, nnd 
by9%for 仙e electnc resistance welded steel tube. 

9.2 Dimensional tolerances 

The dimensional tolerances for tubes shall be as follows. 

a) Tolerances on outside diameter of tubes shall be as given in Table 7. 

b) Tolerances on wall thickness and eccentricity of tubes shall be as given in Table 8. 

c) Tolerances on length of tubes shall be as given in Table 9. 
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Table 7 Toleran四s on outside diameter 

Hot·finished 
electric 

Outside Hot· finished Cold ·finished resistance welded 

diameter range seamless steel seamless steel steel tube and as 
tube tube electric 

resistance welded 
steel tube al 

Under25 士0. 10 士0.15

25 or over to 
士0. 15 土0.20and excl. 40 

40 or over to 
士0.20 土0.25and excl. 50 

50 or over to +0.4 

and excl. 60 -0.8 士0. 25 土0.30

60 or over to 
士0. 30 土0.40and excl. 80 

80 or over to 
士0.40

+0.40 
and excl. 100 -0.60 
100 or over to +0.40 +0.40 
and excl. 120 +0.4 -0.60 -0.80 
120 or over to - 12 +0.40 +0.40 
and excl. 160 -0.80 - 1.00 
160 or over to +0.4 +0.40 +0.40 
and excl. 200 -18 -1 20 -1.20 

200 or over +0.4 +0.40 +0.40 
- 2.4 - 1.60 - 1.60 
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Unit: mm 

Cold ·finished 
electt·ic 

resistance welded 
steel tube 

士0. 10

士0. 15

士0.20

士0. 25

士0. 30

士0. 40

+0.40 
-0.60 
+0.40 
-0.80 
+0.40 
-1 20 
+0.40 
- 1.60 

’l'he tolerances on outside diameter in this table do not apply to local repaired parts. 
Note al For the electric resistance welded steel tubes which are finished by methods other 

than cold finish ing, the tolerances on the outside diameter of cold·finished ele巳tric
resistance welded steel tubes may aoolv when reauested bv the OUl'chaser. 

Table 8 Tolerances on wall thicl四”s and 创:centricity

Outside diameter 
mm 

Tolerance Wall th ickness Hot· finished Cold ·finished Electric resistance 
自lll seamless steel tube seamless steel tube welded steel tube 

Under 100 or Under 40 or Under 40 or 
100 over 40 over 40 over 

a) a) +0.4 mm +0.3mm Under 2 
。 。 。 。

2 or over to and +40 % a) 
excl. 2.4 。 。

丁'olerance on 2.4 or over to +35 % +35% +22 % +18 % wall thick· and excl. 3.8 。 。 +20% 。 +18 % 。ness 
。 。3. 8 or over to +33 % +33% 

and excl. 4.6 。 。

4.6 or over +28% +28 % 
。 。

吮＞lerance on 5.6 or over 22.8 % max. of wall 
eccentricitv bl thickness 

Note a> The plus tolerance is not specified. 
Note b) Eccentr’ icity is expressed by the l：·~t~~lit~epof·~~~tage, of the difference between the 

ma且mum value and the minim wall thickness measured on the same 
cross-section of the tube to the wall thickness value specified in the order. This 陀’
auirement does not aoolv to tubes under 5.6 mm m wall thickness. 
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Table 9 Tolerances on length 

Outside diameter Length Tolerance on length 

7 m or under +7mm 
。

Over 7 m up k > +10 mm 
and incl. 10 m 。

50 mm or under 
Over 10 m up to +13mm 
and incl. 13 m 。

Over 13 m 
+15 mm 
。

7 m or under 
+10 mm 
。

Over 50 mm 
Over 7 m up to + 13 mm 
and incl. 10 m 。

Over 10 m +15 mm 
。

The tolerances on length may be 刊： mm upon agreement between the purchaser 
and the manufactm·er. 

10 Appe且ranee

The appearnnce shall be as follows. 

a) 

b) 

c) 

d) 

Tubes shall be straigh t for practical purposes with both ends at right angles to the 
tube axis . 

The internal and external surfaces of tubes shall be finished smoothly and free 
from defects detrimental to use. For the electric resistance welded steel tubes, the 

convex on internal surface of the weld sha ll be Q，.~.9 .. m.m or under. Th~ . .P.i,ir.o;hi.11:!哇F

m.~.立5卫在c.ifY... th~ .. in！：：~XD.<J.J . !;Qr!.V.~耳. .tQ . .Q.~ .. Q.JJ! .. ＼且ffi.. QX .. ＼~日！t~x. fox.如战~.~.. QJ.Qi.Jt§;.i~~ . !t~(l.ffi~二
切E .t?.O ... a.mm.w . .m).d.ex .. ll-.nd. 9£.w.<i.U.~hiGku~§；.l? .. 3 ... ~.mm.Qr. .\m.<l破2

The surfaces of tubes may be repaired by grinding, machining or other methods, 
provided that the wall thickness after repair is within the specified tolerance on 
wall t hickness. 

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

U.…S明ppJ~坦白费P~.也~均每阴.q~~m.~.l;l切

Th哇irnP.P.l~m.~.i:i.切XY... qυ！－＼）.iJY..X野9-\l.ir：电m~n.t~..悦.R~.！－＼P.P.!i野.4.. \.!P.9.i:i .. i.1grn~m.~n.t坠~.t~~哇哇n.Jh♀
P.lJX!;h.♀然＇L栩如

12.…V..·.~pιtM＼！~理

口为如Ltu.Q览. !lb..~.U.. l:l异..P.rn.4.\1;ι.~.<l ..叩9月…agr.阜栩如生.l:l~t.w阴且…th~ . .P.UX!<h;:rn~i: .. !-\n.Q.… Jb..♀ 
m.~.ηufo&tu:x:!'lr二.T.h~.m.~.nufao;J\.!:x:i.i:i.g.m号thQ!J，，阜!P.P.异！－＼rnη旦窍，．必m穿P串＇.i.<?rn~Lw！野r!-\!'!G!'lf:!.QD.P.~.n~
日Q~~.i.Q.n•. .m~(l.~m:ing.m.~.thQ.4 .. Qf .. dim.e_m;fonl'! .. ll-.nd .. hY.drn)..l.fo~ . .te.;;.t .i;IJ.w..月~~~：i?.ti!;l'!. Q().J力怠.nt
t.\1;!:1~~ .t>.hi!ll. ti~ . in .(l.c四~：di!nc.e. .w.itb..Ann~~.J.β2 
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