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UDC 621.772.4 (083.74)
JAPANESE INDUSTRIAL STANDARD JIS

Pressure vessels (General standard) B 8270-1993

1. Scope

1.1 Applicable pressure vessels This Japanese Industrial Standard applies to
the construction, attachments and accesories(!) of the stationary type pressure ves-
sels (hereafter referred to as "pressure vessels") which are the vessels retaining the
pressure exceeding atmospheric pressure, vessels containing fluid which generates
pressure, or the vessels subjected to the external pressure. However, the following
pressure vessels are not included.

(1) Those which are covered in the scopes of other Japanese Industrial Standards(?)
(2) Those which are made of non-metallic materials
(3) Those which are related to nuclear energy
(4) Those which are of riveted construction and of brazed construction
(5) Those which are subjected to direct fire
(6) Those which are of special construction(®) or of special uses(*)
Notes (') The prescriptions related to the materials of this Standard are not
applicable to the accessories.
() Examples are as given in the following:
Example 1. JIS B 8201 Construction of steel boilers for land use(®)

Example 2. JIS B 8233 Refillable welded steel gas cylinders for
liquefied petroleum gas

Example 3. JIS B 8240 Construction of pressure vessels for
refrigeration

Example 4. JIS B 8241 Seamless steel gas cylinders
Example 5. JIS B 8248 Construction of layered pressure vessels
Example 6. JIS B 8501 Welded steel tanks for oil storage

(®) Those of complicated shapes, the storage tanks of low temperature,
flat bottom, cylindrical shape, the storage tanks of membrane con-
struction and the like.

() Rotary machines or pressure parts of reciprocating machine of oil-
hydraulic machines, hydraulic machines, pumps, compressors, tur-
bines, internal combustion engines, and hydraulic or pneumatic
cylinders.

(®) The waste heat boilers are within the scope of JIS B 8201, and
arc outside the scope of this Standard.

Remarks 1. The standards cited in this Standard are given in Attached
Table 1.0.
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2. The units and numerical values given in { } in this Standard
are based on the traditional units, and are appended for
informative reference.

1.2 Application of individual standards related to pressure vessels This Stand-
ard shall be the general standard relating to the construction of the pressure ves-
sels, and shall specify the methods of application of individual standards thereof,
citing the Japanese Industrial Standards given in the following which constitute
the individual standards relating to the pressure vessels:

JIS B 8271 JIS B 8276 JIS B 8281
JIS B 8272 JIS B 8277 JIS B 8282
JIS B 8273 JIS B 8278 JIS B 8283
JIS B 8274 JIS B 8279 JIS B 8284
JIS B 8275 JIS B 8280 JIS B 8285

1.3 Range to be pressure vessels

1.3.1 The range to be the pressure vessels shall be the pressure vessel body
(shell, heads and nozzles directly connected to these) and the parts given in the (1)
to (3) of the following:

(1) At the connecting parts with the external pipings

(a) For the welded joints, up to the first peripheral joint (excluding the
welded joint).

(b) For the threaded joints, up to the first threaded joint.
(¢) For the bolt fastened flange joint, up to the first flange face.

(2) When the attachment is directly welded to the pressure part, up to the welded
joint parts.

(3) Including cover plates of manhole, hand hole and the like which are subjected
to pressure, welded joints, bolts and nuts, and gaskets.

1.3.2 Even though the attachments being attached directly to the pressure part
and accessories of safety valve and the like are not included in the range of the
pressure vessel, these shall satisfy the corresponding requirements.

2. Definitions For the main terms used in this Standard, the definitions in JIS
B 0190 apply, and the rest of the terms are as follows:

quenched and tempered high tensile strength steel ~Among the steel mater-
1als bestowed with properties as the high tensile strength steels by processing
the quenching and tempering specified in 3510 of JIS G 0203, it means that of
which minimum value of the standardized tensile strength is of not less than
620 N/mm? {63 kgf/mm?}.

Remarks: The JIS standardized materials corresponding to this quenched
and tempered high tensile strength steel are as given in the fol-
lowing:

SPV 490 Q (SPV 50 Q} of JIS G 3115
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SQV 1B, SQV 2B and SQV 3 B of JIS G 3120
SL 9 N 520 {SL 9 N 53) and SL 9 N 590 {(SL 9 N 60} of JIS G 3127

SHY 685 {SHY 70}, SHY 685 N (SHY 70 N} and SHY 685 NS {SHY
70 NS} of JIS G 3128

SFVQ 1 B, SFVQ 2 B and SFVQ 3 of JIS G 3204
STPL 690 {STPL 70} of JIS G 3460
STBL 690 {STBL 70} of JIS G 3464

3. Classification of grades of pressure vessels The pressure vessels shall be clas-
sified into three grades of the 1st-class vessels, 2nd-class vessels and 3rd-class ves-
sels, according to the materials, designs, welding designs, machining in general,
welding processes, heat treatments, test and inspection, and the contents of acces-
sories.

(1) Scope of pressure vessels for respective grades The scope of the 1st-class
vessels, 2nd-class vessels and 3rd-class vessels shall be in accordance with
the following:

(1.1) The 1st-class vessels may be applicable to the pressure vessels of which
design temperature is less than creep region of material and of which design
pressure is less than 100 MPa {1000 kgf/cm®}, However, these may be ap-
plicable to those of 100 MPa {1000 kgf/cm?} or over by taking technical con-
siderations particularly to the material used, finish (roughness) on inside
and outside surfaces of pressure vessel, accuracy of screw threads, non-
destructive test, etc.

(1.2) The 2nd-class vessels may be applicable to the pressure vessels of which
design pressure is less than 30 MPa {300 kgf/cm?}.

(1.3) The 3rd-class vessels may be applicable to the pressure vessels of 0°C or over
in design temperature, under 1 MPa {10 kgf/cm?} in design pressure, and not
subjected to the radiographic test of welds. However, the pressure vessels
given in (a) to (d) of the following shall not be manufactured as the 3rd-class
vessels:

(a) The pressure vessels containing lethal substances
(b) The pressure vessels containing liquefied gas
(c) The pressure vessels containing compressed acetylene gas

(d) The pressure vessels subjected to pressure test by gas

(2) Summary of classification of grades for pressure vessels The summary of
the "range of design pressure”, "range of design temperature”, "materials",
"establishment standards of fundamental permissible stresses of materials for
pressure vessels to be used in designing”, "necessity of stress analysis and
fatigue analysis”, "types of welded joints to be used in longitudinal joints and

peripheral joints of shells and heads and non-destructive tests thereof",

"mechanical tests of butt welds", "necessity of qualification test of welding pro-

cedures”, and "test pressure" for the pressure vessels of respective grades are

given in Table 3.1. As to the details, refer to the corresponding items of this

Standard.

Documents

Copyright by the Japanese Industrial Standards
Sun AtglRdRI4D:H5t 20Hthils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx8270 93 M 4933608 0517856 103 HE

‘paurio}jiad aq j0N

"Alessaoau Ji ‘pauriolied aq os|e
Kew asay] ‘1aaamo}] -pauriolred aq 0N

‘$'H"9 puB g'§°g 99g -pejussald aie
suoTpuod sanpduiaxa ‘Ieramol] -pauriojrad aq of,

sisA[eur sn3ije]
pug sisA[Bue
ssal3s Jo £11ssa0aN

*339] 9y} UI SB awes ayJ,

‘peyjeds ade
uoial daaad jo spiepue)s JULWYSI[GeISD
ssau3s o[qissiuiad ay3 ‘uollppe uj

‘[eugeW Jo sadKy 8yj 0} 3uipaoooe

Isa os[e Keul s1y3 ueyjy Jeslef jou

Jo qeys ‘Teramo}] -ssargs Jooid 9, 70
ays £L 10 urod ok oy Suowe topun
10 oN[EA WNWIUIW 9Y3 Jo ‘srnjersdwag
u3isep pue ainjeladweg Aleurpio

38 [2LI9YBU Jo y3Sualys o[sus) ayy L

*SSaI3S
jood 9 g0 oyy L

Jo quiod plaif oy Suoure
hwmuﬂ:._. Jd0 mz.—.m> wnwiuiu
ay3 Jo ‘aanjeisdwal
udisep pue ainjeioduiey
Aleurplo 1e [elUL)RW JO
Yi8uails a[isues o3 %

*8S13S
Jooad 9 70 ey3 £

1o qutod pieif ayj 3uowie
Japun 10 9njeA WRWIUTW
ay3 1o ‘eanjersdwiey
udisep pue sinjelsdwa)
Areuiplo je [ellajeW JO
38ualys a[isual ayy ﬁ

s[elayew [e39W
SNOLI9jUOU pUE S[ELIdjeW
[993S PUB UOIL [BI3UdY)

s[euajew
993 pue UOJI dyvadg

‘1 Xauuy 9ag

udsep ul pasn

aq 09 s[eLIajRW JO
sossalys o[qissiuntad
[ejuswrepuny

Jo spaepue;s
juswysl[qeisy

-foyduie 03 pamoj[e s 3593 arydeid
-0lped noyjwm Jojoej L3ifenb jurof
pPep[em YdIym 03 1o paimnbal si jso3
otydeidorped ou Yolym 03 sjelijew
0} pajIWI[ 3Ie asay)} “ISAIMOL]

6°G PUB 1°g S2[qE], PaYdEny

Ul UeALd S[BLIZJEW [B}3WL STIO.LIB)
-UoU puE S[BLIgJBW [993S pPuUB U0I]

030 (19%

0% 40 JL¥) 3593 auydeidolped jo sessdep
‘squejuod ‘seanjeiaduwie) udissp ‘sains
-saxd u3isep ay3 03 Suipiodoe sjeLidjewt
Jo sessauxdlyj pue sad£3 uo suonyoLIysal
1. 219U} ‘I9AGMOY] "Z'g PU® T'Z Selqel,
PoYde)3y Ul USALS S[eLIdjeW [BjoW
SNO.LIBJUOU pUE S|BLIsjBUW [993S pUR U0I]

‘¢°1 pue gl

sejqe], POYoRNIY Ul UsAld S[ELIejew [219W SNOLISJUOU
pue S[eLI9JBW [99)S PUB UOII [elauald pue ‘"1 d[qe],
PoYPRIIY Ul USALS S[BLIRJRW [999S PUB UOIL d1j10edg

96 03 76 998
(syaed
aanssoad) sjeLisre]y

“I9A0 10 0,0
Je pejlwl] "mo[aq SB S[BLIajBll
Jo sajqes ssaqgs aqqissiuLied
[euswepuny ayj ul uaald saduey

*MO[3q
se s[eLIajelW JO SO[(B) SSa43s I[qISsIw
-Iad [ejuswepuUN] ay3 Ul usall seduey

‘(uor3aa deaad ueY) SSI[) MO[9q Se S[BLIBW JO SIqe}
ssa1gs o[qIssiuLiad [23UsWIEPUN] Y3 UL UIALS saduey

ainjetaduro)
uSisep Jo aduey

aanssaad
mm {pWo/3Y 0T} B 1 uBy3 Sso] {zWo43Y 008} BdIN 0€ UeY3 sso] {gWo/38% 0001} BdIN 00T Uy} SSr] uSisep jo efuey
M S[essaA ainssaad sse[o-plg s[essea alnssaid sse[o-pug S[9ssoA aanssaad Sseo-)ST
g
- S[ossoA danssoad 10j sopeId JO UOTIBIIJISSEBIO JO ArBwming T'g 9[qBL

Documents

Copyright by the Japanese Industrial Standards

Sun AtglRdRI4D:H5t 20Hthils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx&8270 93 MM 4933608 0517857 O4T A

159} quedjouad pmbry : 14

w o *(SfesseA aanssead sanjeredway LIeurpio puz wWnipaul Joj
P s3uidio] [993s Yadueays-yS1fy) ¢ Xeuuy pue $ZI¢ ) SIr ‘o[dwexa 104 3593 spoyaed oyeulely : LW
A= ‘peyoeds useq sey Yidususs axnjeladwel YSIY yolym o0} S[elIoTBW 93} 3s93 otydeaSotpes [elated 9, 0% : LH% 0 s[oquAs
i~ ale 1 9[qe], PaUPeIV Ul UaAld s[eLIejeul [993S pUR U0Il afweads ay], ‘g 3594 orydeaSorped sour| [€30], : LY Jo uorjeue(dxy -1 syleway
o]
@ -pesn a1 4say ainssaid onneapAy jo *3593 aunssaad jo jrwil] Jeddn ay3 31wW] 03 SUOIIIPUOD
jaa] aseo 9y} ul ‘A[ealjoedsad sanssard ale a19y] ‘Jeaamol] -aanssouxd uSisap oyg sews QI'T

uSrsep a1) sewI) ¢'g pue sauwn

g ‘syonpoad uoal 9sBO 9[qes[[ew
pue uoar 3sed £a18 Jo ‘pejytuLiad
j0U aJe jso3 pmbij pue sed peulq
-wod pue “4say eanssald srpewnaud
‘IPAGMOL] ")Jo] Al Ul Se awes ayy,

-aInssald udsep o3

sowiy} gg'[ ‘se3 pby pue sed paulquod
10 3s93 aanssead >iyewnaud jo eseo 93
ur pue ‘eansseiad udisep 9yj sewy G'I
‘gJ9] aY3 ul uaals onged ays Sulf{dinw
£Aq 9593 olneIpLY oYl JO oSBI 9Y] U]

‘4893 pinbi] pue sef peuiquiod 1o ainsseid orewnaud
Jo osed U3 ul pue ‘aanssoad uSisep oy} seWN GZ'T
‘arnjeileduwie; uSisep je [BLISJRUL JO SSo13S S[qISSIW

-lad [ejuswiepuUn] oYy} 03 ainjeiedule) 4so} (ainssaid
snrewnaud 10) aunssaid oinelpAy ayj JO OBl Y3

Bukidiynu £q 9s97 aunssaid sI[nrIpAl Jo ased a1} U]

9711 °°g
ainssaad 3sa,

‘pouriolied aq o,

‘pauLiojted oq o,

*J$9} UOISU93 [e}oUl pap[am
1y 03 pejoslqns aae pesn ole S[BLIDJBW [893S puB
uodt oyoads yoiym 03 suoigiod ay], ‘peurtopied aq o,

'6’T°6 90y
seanpeosoid Jupram
Jo 3se3 uonedy
-1fenb Jo £31ss900N

*A185$909U J0U ‘Aj[BlaUarn)

*1]9[ 9Y3 Ul SB JWEeS Y],

‘paainbed st 31 Usym ‘pajluwul] sI 3593
joedWl 8y} “19Asmol -oeduil pue Juipuaq ‘UoIsua],

G'I1 ®9g

sguiof pepem 13nq
Jo s3s83 [BOIUBYDS

‘g’ @9Q sjulof pap[om Jo
sad£3 ays o3 SulpJloooe perjdde aie
siojoe] £31[enb quiol popem

‘yorgoadsul [ensia o3 paoalgns
s3] -jou Jo peouLiolred sI Sulp[em
Snid yoym Burpem jel[l} ysdep
[ty op1s auo pue Sulpjem o[l
y3dep [} 3p1s yjoq oy ‘Burplem
390q 9Y3 uBY3 Ioy30 ‘oxe spesy
pue [joys ays jo sjutol jereydir
-ad puz sjuiof [eurpn3iduol ayJ,

"g'L 295 sjulof pap[em jo
sed£3 pue 3se3 o1ydeiSorper jo seaidap
83 03 Juipaoooe perjdde euae si10308]
Ayrenb juiof pappepy "Ld 10 LN Yim
poppe PuE ‘1¥% 03 10 LY 03 peroslans
ale [[e 919UM SUCTIPUOD 81 8Iayf,
‘pafoidwe aq jou uwd
[ejow Sumoeq Sursn Suip[em apls auo
Pa3Inq 2Y3 2I9ym SUOI}IPUOD ale 9193
‘1eAdmol ‘s[e3ew Sulyoeq Juisn spurof
PoP[aM 3pIs aUo PajIng 10 uonreljsuad
1[0y Jo s3ulof pap[am opIs Y3oq pajyng
oy} aq 03 a1e spray pue S[[ays Jo sjurol
[eisyduad pue sjulol jpurpnyiSuof ayJ,

*K[reuoyipuod pasoidde
aq Aew sjutof [eaeydued
ay3 uo s[ejew 3un{req
Suisn julof pap[em apls
QU0 palIng Y3 ‘leasmOoY "1d
‘Ld 10 LN UM peppe pue 10 LIN Y3lm pappe pue
‘pouriojrad ST Ja odoym | ‘pourioliad SI 3 odoym
SUOI}IPUOd 2le aIayg, SUOI3IPU0D aI8 313YT,
uoijerjauad ([} Jo sjuiofl | ‘uoreigeusd [0y jo sjutol
Pop[om 9pis yjoq paing | pap[em opis Y3oq paling
aq 01 [[e 8Ie speay pue aq 03 [[® ale Speay pue
s[[ays jo sjuiol [eaeyduiad |sieys jo sjuiof eraydued
pue sjurol [eurpniduo] | pue sjutol [eulpn3iBuo]

‘9’6 pue

g'6 ‘7'6 SeIqEBL °°3
Joaaeyy

$189% AATJOTLIISED
-uou puw speay
pue s[[oys jo sjuiofl

S[eLIaEW [BjoW
SNO.LISJUOU PUE S[BLIdJRW

9915 PUB UOL [2I2UdY) |
I

s[eLIOIBW
[993s pue uoat sjadg

{ereydiisd pue
sgutof [eulpn3L3uo]
I0] pasn aq 0} sjutof
pPaplem jo sad4j,

S[essaA aanssald sse[d-pig

s[assea aanssaad sse[o-pug

S[osseA ainssaid sse [9-3ST

(penunuoD)

'€ 9198

Documents

Copyright by the Japanese Industrial Standards

Sun AtglRdRI4D:H5t 20Hthils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx8270 93 BN 4933608 0517858 T4t WM

6
B 8270-1993

(3) Combination of respective types of pressure vessels which have been classified
by grades By combining the pressure chambers which have been designed
and manufactured, from the 1st-class vessels to the 3rd-class vessels, in ac-
cordance with respective requirements, the composite vessels may be composed
by joining together. In this case, the joint part which joins the both pressure
chambers shall be in accordance with the requirements of the pressure cham-
ber of the severer side in grade of the requirements of this Standard. As
regards the composite vessels, refer to 6.1.7.

4. Clarification of applicable conditions to this Standard and quality guarantee
When this Standard is applied, the user of the pressure vessel shall prepare the
order specifications, including the quality control requirements, in accordance with
the following requirements of 4.1 to 4.4, for the purposes of clarifying the grade of
the pressure vessels to be applied and guaranteeing the qualities of the products,
considering the object of use, environment and design conditions of the pressure
vessels, and also, the manufacturer of the pressure vessels shall carry out the in-
side quality control, including the preparation of design documents, and the
quality guarantee for the outside.

4.1 Order specifications and quality control requirements of user of pressure
vessels The user (including the proxy deputed by the user) of the pressure vessel
shall prepare the order specifications of user at his responsibility for clarifying the
applicable conditions of this Standard, and shall present it to the manufacturer of
the pressure vessel.

In this order specifications, the following items shall be included:

(1) For 1st-class pressure vessels

(a) The grade or the combination of grades of the pressure vessels

(b) Planned running conditions(!) or design conditions(') constituting appro-
priate basic data for the selection of material, design, workings and tests
- inspections.

(¢) The presence of corrodibility and erodibility, and the value of corrosion
allowance

(d) The designation of whether the lethal substances are handled

(e) The fundamental shape, fundamental dimensions, etc. of pressure vessels
*)

(f) The necessity of fatigue analysis (dimensions or empirical data for judge-
ment)

(g) Working environmental conditions

(h) Other matters to be referred to such as data from running experiences
and the like

Notes (}) Condition to determine 6.1.1, heat transfer conditions, con-
tents and properties of matters thereof are included.

(3) Dimensions of diameter, length and the like, manhole, noz-
zle, mounting positions and supporting methods of measuring
instruments and apparatus, and fundamental shapes and
dimensions other than these are included.
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(2) For 2nd-class vessels or 3rd-class vessels

(a) Matters specified in (1) (a) to (e) and (g)
(b) Matters specified in (1) (f) and (h), as required

(3) Quality control requirements The users of the pressure vessels shall select
the conformable quality guarantee model to the ordering features among JIS
Z 9901 to JIS Z 9903 using JIS Z 9900 in the Japanese Industrial Standards
related to the quality guarantee, referring to 4. of Informative reference 1
(quality control requirements of users of pressure vessels), and shall prepare
the quality control requirements to include in the ordering specifications.

4.2 Design documents of manufacturer of pressure vessels The design docu-
ments of the manufacturer of the pressure vessels shall be in accordance with the
following:

(1) The manufacturer of the pressure vessel shall confirm that the ordering
specifications of the user satisfy the requirements of 4.1, shall establish the
design conditions on the basis of the ordering specifications of the user at his
responsibility, and shall acquire the approval of the user, preparing the design
documents in accordance with this Standard.

Remarks: In the design documents, the specifications, drawings and design
calculation sheets shall be included.

(2) In the design calculation sheets of the 1st-class vessels, the evaluation by the
stress analysis and fatigue analysis shall be included. However, when ex-
empted by the prescriptions of 6.4.3 or 6.4.4, it shall be omitted.

(3) In the 2nd-class vessels or 3rd-class vessels, when the maximum permissible
pressure is obtained by the licensed hydraulic test specified in 11.8, instead
of the calculation of the portion where the calculation of wall thickness in
accordance with the calculation formula specified in this Standard is difficult,
its executional instruction sheets on test shall be included.

(4) As to that of the 2nd-class vessel which is difficult in the calculation of thick-
ness in accordance with the prescription of the 2nd-class vessels due to a part
or whole parts of the construction is complicated, or the portion subjected to
repeated load due to high frequency of start and stop of running, it may be
designed in accordance with the corresponding prescription of JIS B 8281. In
this case, the design stress strength (S,,) at the design temperature of materi-
al shall be evaluated of the stress of each part by translating the fundamental
permissible stress presented in Attached Table 2.1 or Attached Table 2.2 into
the design stress strength,

4.3 Inside quality control of manufacturer of pressure vessels The manufacturer
of the pressure vessel shall establish the quality system aimed at the quality con-
trol of the inside referring to JIS Z 9904 and 5.1 of Informative reference 1 [appli-
cation of the quality system standard aimed at the inside quality control] and put
into operation. This quality system, including the portions and parts of the pres-
sure vessels entrusted to the manufacture of others and the operations of forming,
nondestructive tests, heat treatments and others, shall be that of capable of proving
that the pressure vessels have been manufactured in accordance with the prescrip-
tions of this Standard.
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4.4 Quality guarantee and manufacturing report of manufacturer of pressure
vessels The manufacturer of pressure vessels shall carry out the quality guaran-
tee satisfying the quality control requirements of the user of pressure vessels
specified in 4.1 (3) in accordance with the inside quality control of 4.3. After com-
pletion of the pressure vessels, the manufacturer shall prepare the manufacturing
report which certifies that the pressure vessels have been manufactured in accord-
ance with the prescriptions of this Standard, including the quality records, and shall
submit it to the user of the pressure vessels. See 5.2 (Quality guarantee required
from the outside) of Informative reference 1.

5. Materials The materials shall be in accordance with the following:

5.1 Materials in general The materials to be used for the pressure parts of the
pressure vessels based on this Standard shall be in accordance with the following:

(1) Standardized materials The standardized materials defined in this Standard
shall be the JIS standardized materials presented in Attached Tables 1.1, 1.2,
1.3, 2.1, 2.2, 3.1 and 3.2 according to the grades of the pressure vessels.

Remarks: In the 3rd-class vessels, the materials without standard verifica-
tion, which have been confirmed that these materials are capable
of sufficiently tolerable to use by material tests on each plate or
pipe, may also be used for the pressure vessels of less than 0.2
MPa {2 kgf/cm?} in design pressure. In this case, the mechanical
properties and chemical composition of the materials concerned
shall be equivalent degree to the standardized materials.

(2) Equivalent materials When compared with the standardized materials given
in Attached Tables 1.2, 1.3, 2.1, 2.2, 3.1 and 3.2, those which are in compli-
ance with one of the following items may be considered to be the equivalent
materials to the standardized material.

(a) That is the same in chemical composition and mechanical properties as
the standardized material, and differs slightly in the range of plate thick-
ness.

(b) That is the same in chemical composition and mechanical properties as the
standardized material, and differs in manufacturing method or shapes.

(c) That is extremely resembling in chemical composition, mechanical pro-
perties, test methods, and sampling method to the standardized material,
and is extremely similar to the standardized material in properties of
material.

(3) Specially approved materials Being not approved as a standard in JIS, the
material which has been approved specially as appropriate to be used as the
material for pressure vessel of its grade as agreed between the parties con-
cerned, carrying out the test on the item specified in Annex 2 (Property and
performance qualification test of material) according to the grades of pressure
vessels, and also the materials in accordance with the standard other than
JIS specified in (1) such as ISO standard, the material of which has been con-
firmed that having the properties equal to or superior to the standard defined
in (1) according to the grades of pressure vessels, upon agreement between
the parties concerned, and has been approved specially, may be used for the
pressure parts of the pressure vessels.
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(4) Dimensional tolerances of materials The dimensions tolerances of materials
shall be in accordance with the following:

(a) As to the plate materials, those of the design thickness or over shall be
ordered. When the difference between the actual thickness and the
design thickness is the smaller value or under of 0.25 mm or 6 % the
design thickness, this may be used.

(b) When the pipe materials are used for the pressure parts, the tolerances
of the negative side of the thickness defined in the JIS standardized
material shall be taken in the calculation.

(5) Working temperature range of materials As to the standardized materials
given in Attached Tables 1.1 to 1.3, 2.1, 2.2, 3.1 and 3.2, these shall not be
used exceeding the temperature ranges corresponding to the fundamental per-
missible stresses indicated in the Tables thereof. However, the low tempera-
ture working limits of iron and steel materials shall be in accordance with
the prescriptions of 5.3.5.

(6) Fatigue characteristics of material In the design of the 1st-class pressure
vessels, the fatigue characteristics of material shall be taken into considera-
tion. When the exemptional prescriptions of fatigue analysis defined in 6.4.4
are not applicable, the materials of which design fatigue curves are presented
in JIS B 8281 may be used exclusively. However, when it is possible to pre-
pare the fatigue curves due to sufficient data, this shall be exempt from appli-
cation,

(7) Additional inspection for JIS material standard According to the JIS mater-
1al standards, non-destructive inspectins and special quality requirements by
the designation of purchaser have been specified. The manufacturer of pres-
sure vessels shall order the materials by designating the additional inspection,
in accordance with the requirements of 5.3.4, 5.3.5 and 5.4.3 of this Standard.

In addition, in the material certificate being published by the manufactur-
er of materials, it shall be allowed to certificate that these are conforming to
the prescriptions including the requirements of applicable material standards
and the additional inspections. This material certificate shall include the cer-
tification related to the numerical values of overall necessary test results.

(8) Ristriction on use of materials for contents The materials to be used for the
pressure vessels preserving the corrosive substances, due consideration shall
be paid on the resistivity against the contents in advance.

5.2 Materials to be used for pressure vessels of respective grades The materials
to be used for pressure vessels of respective grades shall be in accordance with the
following:

5.2.1 Materials to be used for 1st-class vessels The materials to be used for the
1st-class vessels shall be in accordance with the following:

(1) In the classification according to the positions of the welded joints specified
in 7.1.1, if the standard materials given in Attached Table 1.1 [Fundamental
permissible stresses (for 1st-class vessels) of specific iron and steel materials],
materials equal to these specified in 5.1 (2), or specially approved materials
specified in 5.1 (3) and specially approved materials as the specific iron and

Documents

Copyright by the Japanese Industrial Standards
Sun AtglRdRI4b:H6t 204thils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx8270 93 MM 4933608 05174k2 407 N

10
B 8270-1993

steel materials are used as the materials of shells and formed heads (includ-
ing manhole shell, shells and heads of dome and sump) related to the welds
of classification A and classification B, the following shall be referred to.

(1.1) In the classification according to the positions of welded joints specified in
7.1.1, the materials of pipes, nozzles, flanges, flat heads, bolted flat cover
plate, tube sheets, etc. related to the welds of classification B, when the
pipes of standardized materials are used for classification C, classification D
and nozzle necks, shall be the iron and steel materials given in the follow-
ing:

(a) The materials specified in Annex 3 (High strength steel forgings for
medium and ordinary temperature pressure vessels), materials equiva-
lent to those specified in 5.1 (2), or specially approved materials speci-
fied in 5.1 (3) and which have been specially approved steel forgings as
the specific iron and steel materials.

(b) The standardized materials given in Attached Table 1.2 (Fundamental
permissible stress of general iron and steel materials), materials of
equivalent to those specified in 5.1 (2) or the specially approved
materials specified in 5.1 (3), and the materials which have been ap-
proved specially as the general iron and steel materials for 1st-class
vessels.

(1.2) The materials of pressure vessels to be manufactured by solid forging shall
be the materials specified in Annex 3, the materials equivalent to those
specified in 5.1 (2), or the specially approved materials specified in 5.1 (3)
and specially approved steel forgings as the specific iron and steel materials.

(1.3) As to the members to be welded to the pressure vessel body such as the jack-

ets, supporting structures and attachments to be mounted on the pressure
parts by welding, the standardized material given in Attached Tables 1.1,
1.2 and 2.1 [Fundamental permissible stresses of iron and steel materials
(for the 2nd-class vessels and 3rd-class vessels)], equivalent materials to
these or specially approved materials may be used, however, the weld metal
shall be of having compatibility with the specific iron and steel materials,
and the welded joints shall satisfy the requirements of the 1st-class vessels.

(2) Excluding those specified in (1), materials related to classifications A, B, C
and D in the classifications according to positions of welded joints specified in
7.1.1, shall be the materials given in the following:

(a) Among the iron and steel materials, the standardized materials given in
Attached Table 1.2 or equivalent materials to these specified in 5.1 (2).
However, the restriction on use of the iron and steel materials shall be
in accordance with 5.3.1 (1).

(b) Among the nonferrous metal materials, the standardized materials given
in Attached Table 1.3 [Fundamental permissible stresses of nonferrous
metal materials (for 1st-class vessels)], or equivalent materials to these
specified in 5.F (2).

(¢) The specially approved materials specified in 5.1 (3) which have been
approved specially as the materials for the 1st-class vessels.
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(d) As to the members to be welded to the pressure vessel body such as the
jackets, supporting structures and attachments to be mounted on the
pressure parts by welding, the standardized materials given in Attached
Tables 1.2, 1.3, 2.1 and 2.2 [Fundamental permissible stresses of nonfer-
rous metal materials (for 2nd-class vessels and 3rd-class vessels)], equiv-
alent materials to these or specially approved materials specified in 5.1
(3) may be used, however, the weld metal shall be of having compatibility
with the materials of the pressure parts of the 1st-class vessel body, and
the welded joints shall satisfy the requirements of the 1st-class vessels.

(e) The materials of pressure vessels to be manufactured by the solid forging
shall be the standardized steel forgings and standardized nonferrous
forgings given in Attached Tables 1.2 and 1.3, equivalent materials to
these specified in 5.1 (2), or the specially approved materials specified in
5.1 (3) and which are the steel forgings and nonferrous forgings specially
approved as the materials for the 1st-class vessels.

(f) The materials of pressure vessels to be manufactured by the solid casting
shall be the standardized steel castings given in Attached Table 1.2,
equivalent materials to these specified in 5.1 (2), or the specially ap-
proved materials specified in 5.1 (3), and which are the steel castings
specially approved as the materials for the 1st-class vessels.

(8) The steel bolt materials when flanges, bolted cover plates and tube sheets are
designed by the stress analysis shall be the standardized materials given in
Attached Table 3.1 [Fundamental permissible stresses of bolt materials (ap-
plicable to the vessels to be subjected to design by stress analysis)], and the
steel bolt materials when the bolted flanges are designed in accordance with
JIS B 8273, and bolted cover plates with JIS B 8275 shall be the standardized
materials given in Attached Table 3.2 [Fundamental permissible stresses of
bolt materials (applicable to the vessels not to be subjected to design by stress
analysis)], or shall be the equivalent materials to these specified in 5.1 (2) for
either cases.

5.2.2 Materials to be used for the 2nd-class vessels The materials of the pres-
sure parts of the 2nd-class vessels, the jackets, supporting structures, attachments
to be mounted on the pressure parts by welding, and the bolts shall be in accor-
dance with the following:

(1) As to the iron and steel materials, the standardized materials given in
Attached Tables 2.1 and 3.2, the ductile iron castings and malleable iron cast-
ings defined in Annex 5, or equivalent material to these specified in 5.1 (2).
However, the restrictions on use of iron and steel materials shall be in accor-
dance with 5.3.1.

(2) As to the nonferrous metal materials, the standardized materials given in
Attached Tables 2.2 and 3.2, or equivalent materials to these specified in 5.1
(2).

(3) The specially approved materials specified in 5.1 (3) which have been approv-
ed specially as the materials for the 2nd-class vessels.

Documents

Copyright by the Japanese Industrial Standards
Sun AtglRdRI4b:H6t 204thils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx8270 93 M@ 49336084 05178k4 24T IN

12
B 8270-1993

5.2.3 Materials to be used for the 3rd-class vessels The materials of the pres-
sure parts of the 3rd-class vessels, the jackets, supporting structures, attachments
to be mounted on the pressure parts by welding, and the bolts shall be in accor-
dance with the following:

(1) Iron and steel materials The iron and steel materials shall be limited to
those of the following, among the standardized materials given in Attached
Tables 2.1 and 3.2 or equivalent materials to these specified in 5.1 (2):

(a) Those of the group numbers 1 and 2 of P number 1 and 31.8 mm or under
in nominal thickness, those of the group numbers 1 and 2 of P number 3
and 19 mm or under in nominal thickness, and those of P number 8 and
of 25 mm or under in nominal thickness in the divisions of base metals.
However, the quenched and tempered high tensile strength steel shall
be excluded.

(b) JIS G 5501, JIS G 5502, JIS G 5702 and JIS G 5704
(¢) Ductile iron castings and malleable iron castings defined in Annex 5.
(2) Nonferrous metal materials The nonferrous metal materials, among the

standardized materials given in Attached Tables 2.2 and 3.2 or equivalent ma-
terials to these specified in 5.1 (2), shall be limited to those of the following:

(a) For the welding structure, those of P numbers 21, 22, 23, 25, 31, 34 and
35 in the divisions of base metal, and those of which nominal thickness
of the base metal of welds are 10 mm or under.

(b) JIS H 5111 and JIS H 5202

5.8 Iron and steel materials The iron and steel materials, other than those in
accordance with 5.1, shall be in accordance with the following:

5.3.1 Restriction on use of iron and steel materials

(1) Restriction on use in general The restriction on use in general shall be in
accordance with the following:

(a) Those carbon steel materials or low alloy steel materials of which carbon
content exceeds 0.35 % (ladle analysis) shall not be used for the welding
structure. When a JIS standardized material of which carbon content has
not been specified is to be used, an order shall be placed by designating
that the carbon content is to be allowed to 0.35 % or under as the special
requirement to that standard, and the carbon content shall have been
stated in the material certificate.

(b) The forgings of which carbon content exceeds 0.35 % (ladle analysis)
shall not be used for welding structures. However, in the case where fit
welding of the non-pressure resistant attachments of small articles in
accordance with 2. (2) Note (') of Annex 6 (Attachments and supporting
structures), seal weldings of threaded joints or the weldings of repair
welding only are to be carried out, the carbon content may be of 0.5 %
or under. That of exceeding 0.5 % in carbon content shall not be welded
[see 2. (2) of Annex 7 (Special provisions relating to forged pressure ves-
sels)].

(¢) The material to be used for the 1st-class vessels shall be the killed steel.
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(2) Restriction on use of iron and steel materials given in Attached Table 2.1
The restriction on use of iron and steel materials given in Attached Table 2.1
shall be in accordance with the following:

(2.1) Those which are in accordance with JIS G 3106 (excluding SM 400 A {SM 41
A}, SM 490 A {SM 50 A} and SM 490 YA {SM 50 YA)}) shall not be used for
the shells, heads and other parts similar to these of the pressure vessels of
3 MPa {30 kgf/cm?) or over in design pressure.

(2.2) Those which are in accordance with JIS G 3101, SM 400 A {SM 41 A}, SM
490 A {SM 50 A) and SM 490 YA {SM 50 YA} of JIS G 3106 and JIS G 3457
shall not be used for the parts of pressure vessels given in the following:

(a) The shells, heads and other parts similar to these of the pressure ves-
sels exceeding 1.6 MPa {16 kgf/cm?} in design pressure.

(b) The pressure vessels of 1 MPa {10 kgf/cm?} or over in design pressure,
and to which longitudinal joints of shell are welded and of which heads
are provided with weld joints.

(c) The shells, heads and other parts similar to these of pressure vessels,
and of which thicknesses of base metals of welds are exceeding 16 mm.

(d) The shells, heads and other parts similar to these of pressure vessels
of which purposes are to contain lethal substances.

(2.3) Those which are in accordance with JIS G 3452 shall not be used for the
parts of pressure vessels given in the following:

(a) Those which are 1 MPa {10 kgf/cm?} or over in design pressure.

(b) Those which are under 0°C or over 100°C in design temperature. How-
ever, in the case where compressed air, steam or water is contained,
these may be used up to 200°C, and for the fluid of under 0.2 MPa
{2 kgf/cm?} in design pressure, these may be used up to 350°C.

(c) Those of which purposes are to contain the lethal substances or the
liquefied gas of 0.2 MPa {2 kgf/cm?} or over in design pressure.

(2.4) JIS G 5501, JIS G 5502, JIS G 5702, JIS G 5704 and B. of Annex 5 (Malle-
able iron castings) shall not be used for the parts of pressure vessels given
in the following:

(a) Those of which purposes are to handle the lethal substances or com-
bustible fluids (excluding the gaseous substance of under 0.2 MPa
{2 kgf/cm?} in design pressure.).

(b) Those which handle the gaseous substance (vapour) other than lethal
or combustible exceeding 1.1 MPa (11 kgf/cm?} in design pressure.

(¢) Those of which design temperatures are under 0°C or over 250°C.

(d) When the liquid is handled either at the smaller one of boiling point
or 49°C under the design pressure, those of which design pressures are
exceeding 1.8 MPa {18 kgf/cm?}.

(e) As to the plugged and bolted cover plates being installed at the open-
ing parts not constituting the principal parts of the pressure vessels,
those of which design pressures are exceeding 2.1 MPa (21 kgf/cmn?).
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(2.5) The ductile iron castings defined in Annex 5 shall not be used for those
given in the following:

(a) Those of which purposes are to handle the lethal substances.
(b) Those of which design pressures are exceeding 1.8 MPa {18 kgf/cm?}.

(c) Those of which design temperatures are under - 30°C or over 350°C.

5.3.2 Heat treatments of steel materials As to the ferritic materials, when as
rolled or normalizing has been specified and other than these have not been
specified on the heat treatment condition in the applicable material standard, nor-
malizing, normalizing and tempering or thermo-mechanical control process may be
carried out as required. The normalizing, in this case, the accelerated cooling for
enhancing the tension characteristics and impact characteristics and the tempering
to be carried out in succesion to these shall be included.

5.3.3 Sampling method of test materials and test pieces The test materials and
test pieces shall be sampled in accordance with the following prescriptions. How-
ever, the impact test pieces, in the case where the impact tests are to be carried
out particularly in accordance with 5.3.5, shall not be limited to these.

(1) Definitions of thickness In the prescriptions of 5.3.3, the definition of thick-
ness shall be in accordance with the following:

(1.1) Plate The dimension measured vertically to the rolled face shall be called
as the thickness.

(1.2) Forgings It shall be as given in the following according to the shapes.

(a) Hollow forgings The thickness between the inner face and the outer
face shall be called as the thickness (thickness in radial direction).

(b) Flat disc shaped forgings The length measured in axial direction
shall be called as the thickness (length in axial direction £ outside
diameter).

(¢) Flat ring shaped forgings When the dimension in axial direction is
50 mm or under, the dimension in axial direction shall be called as the
thickness. When the dimension in axial direction exceeds 50 mm, the
thickness measured in radial direction shall be called as the thickness
(when the length in axial direction is smaller than the thickness in
radial direction).

(d) Forgings of square section without hole The length of the side of the
smaller one of the section shall be called as the thickness.

(1.3) Castings For the castings of the ordinary shape, it shall be the same as
the forgings.

(2) The sampling method of the test materials and test pieces of iron and steel
materials to be used for the 1st-class vessels shall be in accordance with the
following. However, the impact test pieces, in the case where the impact tests
are carried out particularly in accordance with 5.3.5, shall not be limited to
these.

(2.1) Steel plates The steel plates shall be in accordance with the following:
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(a) The sampling method of test materials, number and sampling positions
of test pieces shall be in accordance with the prescriptions of applica-
ble material standard. However, the sampling positions of the test
pieces of the steel plates of 50 mm or over in nominal thickness shall
be at places 1 ¢ apart from whichever end faces of the material subject-
ed to the heat treatment. Where, ¢ : nominal thickness of material.

(b) When the test pieces are sampled from the steel plates or test materials
which have been subjected to normalizing (including accelerated cool-
ing), normalizing and tempering, or quenching and tempering, these
shall be in accordance with the applicable material standards, as well
as be sampled from the positions conforming to (4.3) from the heat
treated end.

(c) When the hubs for the purpose of butt welding with flat heads, tube
sheets, flanges, etc. are cut out from the plate, test pieces shall be sam-
pled additionally from the positions indicated in Attached Figs. 2 (1)
(a) to (c).

(2.2) Steel pipes The steel pipes shall be in accordance with the following:

(a) The sampling method of test materials and number and sampling posi-
tions of test pieces shall be in accordance with the applicable material
standards.

(b) When the test pieces are sampled from the steel pipes subjected to nor-
malizing (including accelerated cooling), these shall be in accordance
with the applicable material standards, as well as be sampled from the
positions conforming to (4.3) from the heat treated end.

(2.3) Bar steel and bolt material The bar steel and bolt material shall be in
accordance with the following:

(a) For the bar steel of under 50 mm in diameter or thickness, the test
pieces shall be sampled in accordance with the prescriptions of appli-
cable material standards.

(b) For the bar steel of 50 mm or over in diameter or thickness, the test
pieces shall be at the places of at least —~- ¢ (¢ is diameter or thickness
of bar steel) from the surface of material or rolled face, and also the
end face of the test pieces shall be apart by not less than the diameter
or thickness of the bar steel from the end part of the bar steel sub-
jected to heat treatment.

(c) For the bolt material, the test pieces shall be sampled in accordance
with the prescriptions of the applicable material standards.

(d) When the bar steels or bolt materials are heat treated, the test pieces
shall be sampled from the positions satisfying (4.3) from the heat
treated ends.

(2.4) Forgings The forgings shall be in accordance with the following:

(2.4.1) The sampling method of test material, number and sampling positions of
test pieces shall be in accordance with the applicable material standards
and JIS G 0306.
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(2.4.2) As to the steel forgings exceeding 50 mm in thickness, when the ac-
celerated cooling is to be carried out at time of normalizing or when the
quenching and tempering is to be carried out, the sampling of test pieces
shall be in accordance with one of the following:

(a) The test pieces shall be sampled in parallel to the main forging direc-
tion from the pads or extended parts of the steel forgings. In this
case, the axes of test pieces shall be at least L T from one of the
heat treated face of the steel forging or forged steel material, as well
as shall be the positions at least 7' apart from the second heat
treated face. Where, T' : the maximum heat treated thickness of steel
forgings (hereafter, the same as this.)

(b) For the steel forgings of nozzles, thick walled tube sheets, flanges
and other complicated shapes which are formed or machined to the
similar shapes of products prior to the heat treatment, test pieces
shall be sampled in parallel to the main forging direction from the
pads or extended parts of the steel forgings. The sampling positions
shall be the places apart from the heat treated faces by not less than
the largest one of the distances between the predetermined high ten-
sile stress face and the nearest heat treated face to that, as well as
shall be the places at least two times the above-mentioned distance
apart from the second heat treated face. However, the test pieces
shall be 20 mm or over apart from the heat treated face and be 40
mm or over apart from the second heat treated face.

(¢) The test pieces of the flat ring and simple ring shaped steel forging
may be sampled from the steel forging materials separately manufac-
tured so as to satisfy the following conditions. The axis of the test
piece shall be the position at least Lor apart from one of the heat
treated face, and shall be at least T apart from the second heat
treated face.

(c-1) It shall be the same melt and the same forging ratio substan-
tially as the steel forgings, as well as shall be subjected to the
heat treatment of the same type.

(c-2) The heat treatment shall be carried out under the same condi-
tions in the same heat treatment furnace as the steel forgings.

(c-3) The thickness shall be the nominal heat treatment thickness
of steel forgings.

(2.5) Steel castings The steel castings shall be in accordance the following.

(2.5.1) The sampling method of test materials, number and sampling positions of
test pieces shall be in accordance with the prescriptions of applicable
material standards and 3.2 (Mechanical tests) of JIS G 0307.

(2.5.2) When normalizing (including accelerated cooling), normalizing and temper-
ing, or quenching and tempering is to be carried out, test pieces shall be
sampled in accordance with the following:

(a) For the steel castings of 50 mm or under in the maximum thickness,
test pieces may be sampled from the test materials in accordance
with the applicable material standards.
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(b) For the steel castings exceeding 50 mm in the maximum thickness,
test pieces shall be sampled from the steel casting as it is or its ex-
tended part. In this case, the longitudinal centre axis of the test
pieces shall be at least 5~ T from one of the heat treated face, and
shall be the position at least T' apart from the second heat treated
face. Where, T' : the maximum heat treatment thickness of steel cast-
ing.

(¢) For the steel castings exceeding 50 mm in the maximum thickness
which are the large shape steel castings to be cast or machined to the
similar shape of the steel castings prior to heat treatment, test pieces
shall be sampled from the pads or extended parts of steel castings.
The sampling position shall be apart from the heat treated face by
not less than that of the maximum one among the distances between
the preliminarily designated high tensile stress face and the nearest
heat treatment face to that, and also shall be that place at least two
times the above-mentioned distance from the second treated face.
However, the test pieces shall be 20 mm or over apart from the heat
treated face and 40 mm or over from the second heat treated face.

(d) When the approval of the purchaser has been obtained in advance,
test pieces may be sampled from the separately cast test material
satisfying the following conditions. The test pieces shall be at the
position of —‘11— the thickness or the nearer position to this as far as
possible, and also shall be at the position apart from the second heat
treated face by not less than the thickness.

(d-1) It shall be the same melt as the steel castings, and be the
same casting method as the product substantially.

(d-2) It shall be subjected to the heat treatment in the same heat
treatment furnace under the same conditions as the steel cast-
ings.

(d-8) It shall be the same nominal thickness as the steel castings.
(8) The sampling method of test material of iron and steel materials to be used
for the 2nd-class vessels or 3rd-class vessels, the number and sampling posi-

tions of test pieces shall be in accordance with the prescriptions of the respec-
tive applicable standards and JIS G 0307.

(4) THeat treatments of test pieces The heat treatments of test pieces shall be in
accordance with the following:

(4.1) When a ferritic material is heat treated, test pieces shall be sampled from
the materials which have been subjected to heat treatment. However, when
otherwise specified, this shall be exempt from application.

(4.2) When the heat treatment is carried out, after a test material has been cut
off from the material body, test pieces shall be sampled from this test body,
after the prescribed heat treatment has been carried out on the test material
which has been cut off from the materials.
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(4.3) When the heat treatment is of normalizing, or quenching and tempering,
the test material shall be cooled in accordance with one of the following
method at a speed of the same degree and not faster as the cooling speed in
the case of the normalizing or quenching of the material body. However, as
regards the temperature range of 400°C or under and a part of the steel
casting in the case of normalizing, this shall be omitted when otherwise
specified.

(a) From the heat treated end of the materials or test materials, the test
pieces shall be sampled from the positions apart at least one time the
thickness of the material or test material (diameter or diagonal distance
for bar materials).

(b) At the material end from which the test pieces are to be sampled, a
steel strap having the equal width to the thickness of material so as to
satisfy (a) shall be attached by the partial joint penetration welding (see

Fig. 5.1).
Fig. 5.1 Essentials of sampling test pieces
(1) When sampled from body (2) When sampled from test material
~<
¥ ,&::“E g?{\\
SN w7 77) bk
D Nz

)
§

: sampling position ¢t : plate thickness
of test piece

(¢) The thermal shielder or thermal insulator shall be used at the material
end from which the test piece is sampled.

(d) There is an equipment which is capable of regulating cooling curve data
of material and cooling speeds of the test material. By using this equip-
ment, the test material shall be cooled so that within 20 s in time dif-
ference and within 15°C in temperature difference with the cooling curve
of the material are obtained.

(4.4) When the material is cladded or cladded by welding prior to be normalized
or cooled rapidly from the austenitizing temperature, the test material shall
have been cladded or cladded by welding to that of the same thickness as
the body prior to the heat treatment as this.

(4.5) When the heat treatment corresponding to the heat treatment after welding
of vessels is carried out for the test materials, the holding time of 80 % or
over the total holding time of heat treatment after welding to which this
material is actually subjected may be considered to be the holding time of
one time continuously.
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5.3.4 Nondestructive tests of iron and steel materials The nondestructive tests
which shall be carried out in accordance with the prescriptions of JIS standardized
materials shall be in accordance with the following:

(1) The nondestructive tests of iron and steel materials given in Attached Table
1.1 to be employed for 1st-class vessels shall be in accordance with the follow-
ing:

(1.1) Steel plates All of the steel plates exceeding 50 mm in nominal thickness
shall be subjected to the ultrasonic testing, and the results shall conform to
JIS G 0801.

(1.2) Steel forgings All of the steel forgings exceeding 50 mm in nominal thick-
ness shall be in accordance with the following requirements, and also shall
be subjected to the ultrasonic testing in accordance with JIS G 0587, In
this case, rings, flanges and other hollow steel forgings of which ratio of out-
side diameter to inside diameter being 1.4 or under shall be subjected to the
ultrasonic testing by normal beam technique or angle beam technique, and
other steel forgings shall be subjected to the ultrasonic testing by normal
beam technique.

(a) Time of flaw detection The time of flaw detection shall generally be
after the final heat treatment (excluding strain relieving annealing) for
acquiring the mechanical properties of steel forgings.

In addition, the flaw detecting range shall be the overall region of
the steel forgings. However, when the shape of the steel forging disturbs
the perfect ultrasonic testing, it shall be carried out under the conditions
where the perfect flaw detection is possible before the final heat treat-
ment, In this case, the possible overall region shall also be flaw detected
after the final heat treatment.

(b) Acceptance criteria In 8. (Grade classification) of JIS G 0587, those of
the following grades shall be considered to be acceptance:

(b-1) In the grade classification of independent defect echo, those of
grade 1, grade 2 and grade 3.

(b-2) In the grade classification of lowering amount of bottom echo due
to defect, those of grade 1, grade 2 and grade 3.

(b-8) The grade classification of aggregated defects shall be as agreed
between the parties concerned.

(1.83) Clad steels The stainless clad steels (excluding overlaid clad steels) of 8
mm or over in nominal thickness (including cladded material) shall be sub-
jected to ultrasonic testing on joined parts in accordance with 5. (Ultrasonic
testing) of JIS G 0601, and the results shall conform to the class 1 F of
Table 3 (Joined conditions) specified in 6. (Joined conditions) of JIS G 3601.

For the overlaid clad steels, it shall be in accordance with the require-
ments of (3) of 6. (Joined conditions) of JIS G 3601.

(2) The nondestructive tests of iron and steel materials given in Attached Table
1.2 to be used for 1st-class vessels shall be in accordance with the following:

Documents

Copyright by the Japanese Industrial Standards
Sun AtglRdRIAD:HTt 20Hthils: JIS B 8270 0


http://www.avadocuments.com/doc/jis-b-8270-0
http://www.avadocuments.com/doc/jis-b-8270-0

JIS Bx8270 93 W@ 4933606 05178672 356 MW

20
B 8270-1993

(2.1) Steel plates All of the steel plates exceeding 100 mm in nominal thickness
shall be subjected to the ultrasonic testing and the results shall conform to
JIS G 0801.

(2.2) Steel forgings The ultrasonic testing of the steel forgings shall be in ac-
cordance with the following:

(2.2.1) All of the steel forgings of carbon steel and low alloy steel of 100 mm or
over in nominal thickness shall be subjected to ultrasonic testing in accor-
dance with JIS G 0587. In this case, hollow steel forgings of rings, flanges
and others, of which ratio of outside diameter to inside diameter being 1.4
or under shall be subjected to ultrasonic testing by angle beam technique
and other steel forgings to ultrasonic testing by normal beam technique.
The time and acceptance criteria of ultrasonic testing shall conform to the
requirements of (1.2) (a) and (b).

(2.2.2) All of the stainless steel forgings of 100 mm or over in nominal thickness
shall be subjected to the ultrasonic testing in accordance with JIS Z 2344,
other than in accordance with the requirements of the following (2.2.3) to
(2.2.5). In this case, the hollow steel forgings of rings, flanges and others
and those of 1.4 or under in ratio of outside diameter to inside diameter
shall be subjected to the ultrasonic testing by the angle beam technique
specified in the following (2.2.4) and other steel forgings by the normal
beam technique specified in (2.2.3). The time of ultrasonic testing shall be
in accordance with (1.2) (a).

In addition, the acceptance criteria shall be in accordance with the fol-
lowing (2.2.5).

(2.2.3) Normal beam ultrasonic testing method The normal beam ultrasonic test-
ing method shall be in accordance with the following:

(a) Flaw detection shall be carried out from two directions approximately in
right angles as far as possible.

For hollow steel forgings, flaw detection shall be made from the cir-
cumferential face and the face vertical to axis, and for disc shaped steel
forgings, from one of the plane and circumferential face.

(b) The diameter of vibrator shall be 20 mm to 30 mm. However, the vibra-
tor of other diameter may be used if required.

(¢) The test frequency shall be 2 MHz. However, when the transmission of
ultrasonic wave is insufficient due to the size of the material, crystal
grain size or microscopic structure, 1 MHz may also be used.

(d) As to the working sensitivity, the height of the first time bottom echo
from the portion where no defect echo of steel forging is presented shall
be adjusted to 80 % the scale height of the Braun tube. The adjustment
of this working sensitivity shall be carried out on each thickness of steel
forgings. At the portion where the detecting face is not parallel to the
bottom face, the adjusted sensitivity may be used at the portion where
the thickness of adjoining parallel portions as close as possible is the
same or larger.

(2.2.4) Angle beam ultrasonic testing method The angle beam ultrasonic testing
method shall be in accordance with the following:
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(a) The flaw detection shall be carried out in circumferential direction as
far as the thickness or shape of steel forgings is permissible.

(b) The dimensions of the vibrator shall be 10 mm x 10 mm, 20 mm X 20 mm
or 28 mm X 28 mm, and refraction angle shall be 45°. However, the detec-
tion probe of other dimensions or refraction angle may be used as required.

(¢) The test frequency shall generally be 1 MHz, However, if 1 MHz is not
appropriate, 2 MHz may be allowed to use.

(d) The comparison test piece shall be worked so that the ultrasonic attenua-
tion degree becomes the same as the steel forging to be inspected, and
be heat treated.

(e) As to the artificial flaw of comparison test piece, the rectangular shaped
artificial flaw of whichever of equal to the smaller one of 9 mm or 3 %
the thickness in depth, approximately 25 mm in length, and at most two
times the depth in width shall be worked on the steel forging or com-
parison test piece.

(f) As to the working sensitivity, the echo height when the artificial flaw of
steel forging or comparison test piece has been flaw detected by % skip
or 1 skip shall be adjusted to 80 % the scale plate. Further, the echo
height from the artificial flaw is obtained by 1 skip or 2 skips at this
sensitivity, and the distance-amplitude characteristic curve connecting
this vertex of echo and the preceeding vertex of echo is obtained, and
consider this to be the comparison line.

(g) Al of the conditions, such as surface finish conditions, frequency, adjust-
ing conditions of equipment, shape of detecting probe, and coupling
medium to be used for sensitivity adjustment, shall be the same during
the actual testings.

(2.2.5) Acceptance criteria The acceptance criteria shall be in accordance with
the following:

(a) When the echoes given in the following have been detected, it shall be
judged whether its abnormal part is a defect or not by the route of
beam, seanning characteristics, etc., and it shall be deemed rejectable
when being judged as defect.

For normal beam detection:

An echo accompanied with the vanishment of bottom face echo not
originated in the shape of steel forging. Herein, the vanishment of
bottom face echo means that the height of bottom face echo becomes
5 % or under the scale plate.

For angle beam detection:
An echo exceeding the comparison line.

(b) The steel forging from which the echoes as given in the following have
been recognized shall be informed of the generating states of the echo to
the purchaser before shipment, and shall acquire its approval.

For normal beam detection:

(b-1) An echo exceeding the height of bottom face echo (echo of which
Fy
Tr exceeds 100 %)
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(b-2) A travelling echo accompanied with the attenuation of bottom face
echo (the travelling echo means that echo which travells on the
time axis of the Braun tube at a comparatively constant height ac-
cording to the travel of the detecting probe.)

For angle beam detection:
(b-3) An echo exceeding 50 % the comparison line

(b-4) The group of defective echoes having the height of 50 % or under
the comparison line (the group of echoes means that in which
three pieces or more of defective echoes exceeding 10 % the com-
parison line are included in the volume of 50 cubic mm or under.)

(2.3) Clad steels The ultrasonic testing on the joining parts of the clad steels
shall be the same as the requirements of (1.3).

(2.4) Steel castings The steel castings shall be subjected to the radiographic
testing or ultrasonic testing and magnetic particle testing or liquid
penetrant testing in accordance with the testing methods and testing ranges
given in the following:

(2.4.1) Radiographic testing The radiographic testing shall be applied to all of
the parts of 300 mm or under in thickness of the cast steels, and the test-
ing method shall be in accordance with JIS G 0581, and the judgment of
defects shall be in accordance with the following:

(a) The ill deposition of cracks, chaplets at time of casting and inferiority in
welding by inserts shall be deemed rejectable.

(b) Blowholes, sand inclusions and inclusions, and shrinkage cavities, when
these are conforming to the grades of Table 5.1, shall be deemed accept-
able.

Table 5.1 Acceptance grades of blowholes, sand inclusion
and inclusion, and shrinkage cavities

Wall thickness of test parts
Type of defect
25 mm or under Over 25 mm
Blowhole Grade 1 Grade 2
Sand inclusion and inclusion Grade 1 Grade 2
Shrinkage Linear shaped Grade 1 Grade 2
cavities Arborescent Grade 1 Grade 2

Remarks: As to the shrinkage cavity of test part of 50 mm or
over in wall thickness, when its position has been
confirmed that it exists within 5 the center of wall
thickness, its acceptance grade may be deemed as
grade 2.
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Ultrasonic testing The part of steel casting exceeding 300 mm in thick-
ness, as far as possible, shall be subjected to the ultrasonic testing by nor-
mal beam technique. The test shall be in accordance with the following
requirements and also with JIS Z 2344.

The time of flaw detection shall be after the final heat treatment for ac-
quiring the mechanical properties of steel castings.

The surfaces of steel castings to be tested shall be free from scales, sands,
etc. and be such a condition as not disturbing the transmission of ultra-
sonic wave, and be made flat and smooth by grinding, machining and the
like, as required.

The diameter of detecting probe shall be 20 mm to 30 mm. However,
the detecting probe of other diameter may also be used, as required.

The test frequency shall be 1 MHz. However, other frequency may also
be used, for the purpose of assuming the positions and properties of
defects.

The comparison test piece to be used for adjusting the working sensitivi-
ty shall be that of having the metallic structure equal to the steel cast-
ings. However, when it has been confirmed that the ultrasonic wave
attenuation degree is equal, the materials of other property may also be
used.

The dimensions of comparison test piece shall be as given in Table
5.2 and Fig. 5.2. However, the comparison test piece 6-B shall be used
when the detecting distance exceeds 350 mm,

Table 5.2 Dimensions and numbers of comparison test pieces

Unit: mm
l L w®) Number
25 45 £ 3 50 min. 6-025
50 70 + 3 50 min. 6-050
75 95 £ 3 50 min. 6-075
150 170 + 3 75 min. 6-150
250 270 + 3 100 min. 6-250
B B £20 125 min. 6-B

Notes () B shall be the thickness of steel casting.
(3) W shall be the width or diameter.
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Fig. 5.2 Comparison test pieces

Unit: mm
Apply a stopper
96352005 ~"as required
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(f) The working sensitivity shall be so adjusted that the echo F from the flat
bottom hole of comparison test piece No. 6-250 becomes 10 % the scale
plate. By detecting the other comparison test piece with this sensitivity,
the curve connecting the vertices of echoes F from respective flat bottom
holes shall be considered to be the comparison line. When the wall thick-
nesses of steel castings are over 250 mm up to and including 350 mm,
the comparison line shall be elongated.

When the thickness of material exceeds 350 mm, the comparison
line shall be prepared by so adjusting that the echo height from the flat
bottom hole of 6-B test piece becomes 10 %.

Next, in order to correct the difference of working sensitivities due
to the difference between the surface roughness of steel casting and the
roughness of detecting face of the comparison test piece, the height of
bottom face echo shall be obtained by the above-mentioned sensitivity,
selecting that of the nearest in wall thickness of steel casting among the
test pieces, at the position where the influence of the flat bottom hole
and side faces are the smallest. Next, placing the detection probe on the
steel casting, and adjusting the bottom face echo height so as to coincide
with that of the comparison test piece, this shall be considered to be
working sensitivity.

(g) When the echoes given in the following have been detected in the results
of the testing, whether the abnormal part is a defect or not shall be
judged from the beam route, scanning characteristics, etc., and when it
has been judged as defect, it shall be deemed as rejection.

(g-1) That of which area of the abnormal part indicating the echo ex-
ceeding the comparison line exceeds 20 cm?.

(g-2) That of which maximum length of the abnormal part indicating
the echo exceeding the comparison line exceeds 65 mm.

(g-3) When there are two or more of abnormal parts indicating the
echoes exceeding the comparison line on the same plane, and the
mutual distance is smaller than the maximum length of the abnor-
mal part of the larger one, that of which range of these abnormal
parts group exceeds 20 mm?.
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(g-4) The echo which has accompanied the vanishment of hottom face
echo not originated from the shape of steel casting. Herein, the
vanishment of bottom face echo means that the height of bottom
face echo becomes 5 % or under the scale plate.

(2.4.3) Magnetic particle testing The steel castings of magnetic material shall

generally be magnetic particle tested on overall surfaces in accordance
with JIS G 0565.

The judgement of defects shall be in accordance with the following:

(a) When circular defect magnetic particle pattern is presented, and it con-
forms to the standard given in Table 5.3, it shall be deemed acceptable.

(b) When linear defect magnetic particle pattern is presented, and it con-
forms to the standard given in Table 5.3, it shall be deemed acceptable.

Table 5.3 Maximum length or sum of lengths of circular defect magnetic
particle patterns and linear defect magnetic particle patterns

Unit: mm
Nominal thickness of Maximum length or sum of lengths of
detection part defect magnetic particle patterns
20 or under 4
Over 20 up to and inecl. 60 8
Over 60 16

(¢) When scattered defect magnetic particle patterns are presented, and
these conform to the sum of lengths of defect magnetic particle patterns
given in Table 5.3, it shall be deemed acceptable.

(2.4.4) Liquid penetrant testing The steel castings of non-magnetic materials
shall be subjected to the fluorescence liquid penetrant testing or visible
dye penetrant testing in accordance with JIS Z 2343 as appropriate on
overall faces as far as possible.

The judgement of defects shall be in accordance with the magnetic
particle testing as appropriate. However, when cracks or hot tears are
presented, it shall be deemed rejectable.

(3) The nondestructive test of the iron and steel materials given in Attached
Table 2.1 to be used for the 2nd-class vessels or 3rd-class vessels shall gener-
ally be in accordance with the applicable material standards, however, when
it is necessary on account of design conditions, or required by the user, neces-
sary nondestructive testings shall be carried out additionally by designating
the prescriptions of JIS standardized materials. In this case, necessary non-
destructive testings and acceptance criteria thereof shall be in accordance
with the prescriptions of (2) as appropriate.
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5.3.5 Notch toughness and low temperature working limit The notch toughness
and low temperature working limit shall be in accordance with the following:

(1) Materials for 1st-class vessels other than bolt materials The materials given
in Attached Table 1.2 shall not be used at other temperatures than in the
temperature range corresponding to the fundamental permissible stresses
given in Attached Table 1.2 (excluding the temperatures being attached with
%.). However, when it conforms to one of the conditions given in the follow-
ing, it can be used at the lower temperature than given in Attached Table
1.2. The fundamental permissible stress in this case shall be the value at 0°C.

(1.1) Materials to which impact test is specified For the materials conforming
to 5. where the requirements of 2 mm V notch Charpy impact test of which
values of strength and absorption energy specified in its standard are in the
relationship given in Table 5.4, these can be used to the temperatures ob-
tained in accordance with Fig. 5.3 or Fig. 5.4. The temperatures of inter-
mediate thickness shall be obtained by the rule of three sum. However, for
the following materials of (a) to (¢), this Standard shall not be applied, but
respective material standards apply.

(a) JIS G 3127

(b) STPL 450 {STPL 46} and STPL 690 {STPL 70} of nickel steel pipes of JIS
G 3460

(¢) STBL 450 {STBL 46} and STBL 690 {STBL 70} of nickel steel pipes of JIS
G 3464
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Table 5.4 Relationship between strength and
absorption energy of material

Absorption energies

Divi- of materials
sion Tensile strength and yield point of materials

Other than Steel castings
steel castings

1 (1) That of specified minimum tensile strength is 274d

under 450 N/mm? (45.9 kgf/mm?) {2.§rk(ﬁrfe'rm]
and specified minimum yield point or proof

stress is
under 320 N/mm? {32.6 kgf/mm?2)

2 (1) That of specified minimum tensile strength is 404J 27 d
450 N/mm? (45.9 kgf/mm?} or over {4.1 kgf - m} (2.8 kef - m)

or over or over
to and exel. 600 N/mm? (61.2 kgf/mm?)

and specified minimum yield point or proof
stress is

under 450 N/mm? {45.9 kgf/mm?}

(2)- That of specified minimum yield point or
proof stress is

320 N/mm? (32.6 kgf/mm?2) or over

to and excl. 450 N/mm?2 (45.9 kgf/mm?2)
and specified minimum tensile strength is
under 600 N/mm? (61.2 kgf/mm?2)

3 (1) That of specified minimum tensile strength is 47 J Not applicable

600 N/mm? (61.2 kgf/mm?2} or over [4'§rkog\fe.rm]
(2) That of specified minimum yield point or

proof stress is
450 N/mm? {45.9 kgf/mm?) or over

Remarks 1. When the absorption energy value specified in the material standard
is different from the absorption energy value specified in each division
of the above Table, Fig. 5.8 or Fig. 5.4 shall apply assuming that the
test temperature is increased or decreased by the value of the follow-
ing Table.
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Correction temperatures for test temperatures

Unit: °C

Required absorption ] Absorption energy specified in material standard
energy of each J {kgf - m)
division

J (kgf- m) 0 (2.0 27 {2.8) 40 (4.1) 47 {4.8)

27 {2.8) + 5 - -10 -15

40 (4.1} +15 +10 - - 5

47 (4.8} +20 +15 + 5 -

2. For the material in accordance with JIS G 3126, Table 5.4
(including Remarks 1.) and Fig. 5.3 or Fig. 5.4 shall apply
by shifting the impact test temperature specified in the

standard to the lower temperature side by 13°C considering

the absorption energy in this case to be 47 J {4.8 kgf - m]}.

Fig. 5.3 Lowest workable temperatures of

materials when used as welded
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Fig. 5.4 Lowest workable temperatures of materials when
used subjected to heat treatment after welding
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(1.2) Handling when impact test has been executed The materials being attach-
ed with % mark in Attached Table 1.2, when subjected to the impact test in
accordance with the requirements of the following (1.2.1) to (1.2.4) at the
temperatures attached with * mark and has passed this, may be used up to
the temperature(®) which is obtained by applying the prescriptions of (1.1).
However, the lowest permissible metal temperature of pressure vessels
manufactured from the iron and steel materials other than austenitic stain-
less steel shall be in accordance with Table 5.5.

Note (3) In the results of the test at the temperature attached with % mark,
when the lowest workable temperature becomes under the tempera-
ture attached with % mark, it may be used up to that temperature.
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Table 5.5 Relationship between the lowest permissible metal temperature
and the impact test temperature of vessels manufactured from -
the iron and steel materials other than austenitic stainless steel
£ 1 At the time of At the time of At the time to -
Type of vesse running(4) pressure test(5) start running(é) -
General As welded The same as the im- | To be raised by 17°C | The same as the im- -
vessels pact test temperature| higher than the im- | pact test temperature
pact test temperature| (8)
That has been The same as the im- | The same as the im- | The same as the im- B
heat treated after | pact test temperature| pact test temperature| pact test temperature _
welding 8’)
Vessels As welded Do not use
containing
lethal sub- | That has been ©) Q) ©) —
stances heat treated after 9
welding ®
Vessels to | As welded The same as the im- | To be raised by 17°C | The same as the im- —
be used pact test temperature| higher than the im- | pact test temperature
for low (19) pact test temperature| (8)
tempera-
ture SqWIP-| That has been The same as the im- | The same as the im- | The same as the im-
ments(") heat treated after | pact test temperature| pact test temperature| pact test temperature
welding 8)
Notes () The lowest permissible metal temperature at the time of running shall -

)

®)

™

®

*)

indicate the temperature at which the maximum running pressure (or
design pressure) may be allowed to be loaded.

The lowest permissible metal temperature at the time of pressure test
shall indicate the temperature at which the hydraulic or pneumatic
test pressure may be allowed to be loaded.

The lowest permissible metal temperature at the time to start running
shall indicate the temperature which is permissible at the time to start

running.

The low temperature equipment means that of which metal tempera-
ture becomes under — 10°C not from the atmospheric conditions but by
the running conditions.

When the pressure does not exceed 20 % the test pressure, it may be
lower than the lowest permissible metal temperature of the vessels.

When the nominal thickness exceeds 25 mm, it shall be taken as 11°C
higher than the impact test temperature at each increase of 25 mm or
its fraction. However, it shall not be necessary to take higher exceed-
ing 33°C than the impact test temperature,

(**) It shall be limited when the mounting welds of nozzle and other por-
tions of larger local stress are to be heat treated after welding. In
other cases, it shall be taken as 17°C higher than the impact test
temperature. —
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(1.2.1) The number and sampling method of impact test pieces shall be in accord-
ance with the prescriptions relating to the impact test of material stand-
ards given in the following according to the shapes of products. However,
the materials subjected to the heat treatment shall conform to the require-
ments of 5.3.3 (4.3) relating to the sampling positions of test pieces from
the heat treated ends.

(a) Steel plates The steel plates shall be in accordance with the require-
ments of (2) (number of impact test pieces) and (4) (sampling position of
impact test pieces) of 9.2.1 (test in general) of JIS G 3115,

(b) Steel pipes for piping The steel pipes for piping shall be in accordance
with the requirements of 9.5 (Charpy impact test) of JIS G 3460.

(c) Steel pipes for heat exchanger The steel pipes for heat exchanger shall
be in accordance with the requirements of 9.5 (Charpy impact test) of
JIS G 3464,

(d) Steel forgings The steel forgings shall be in accordance with the re-
quirements of (1.2) (sampling method of test pieces) and 1.3 (number of
test specimens and test pieces) of 4.2.2 (sampling method of test speci-
mens and test pieces, the number and test method) of JIS G 03086.

(e) Steel castings The steel castings shall be in accordance with the re-
quirements of 3.2.1 (test specimens) and 3.2.2 (types and methods of
mechanical tests) of JIS G 0307.

(1.2.2) The impact test pieces and impact test method shall be in accordance with
the following:

(a) Impact test pieces The test pieces No. 4 specified in JIS Z 2202. How-
ever, the notches shall be cut into the direction of thickness.

(b) Impact test method The impact test method shall be in accordance
with JIS Z 2242,

(1.2.3) The impact test temperature shall be the temperature attached with 3
marks in Attached Table 1.2.

(1.2.4) The Charpy absorption energy shall be not less than the value given in
Table 5.4 according to the material strengths. The absorption energy given
in Table 5.4 shall apply to the mean value from three test pieces, and the
absorption energy of individual test piece shall be not less than 70 % the
value given in Table 5.4.

The absorption energy, where subsize test pieces have been used, shall
be not less than the value being multiplied with the coefficient given in
Table 5.6 corresponding to the difference between the thickness of material
and the thickness of test piece sampled from that.

When the value of absorption energy has failed to conform the require-
ment, acceptance or rejection may be determined by carrying out the
reinspection in accordance with the requirements of JIS G 0303.
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Table 5.6 Coefficients when subsize test pieces have been used

Sectional dimensions of test piece mm 10 x 7.5 10x5

Coeffi- | Material and the test piece is not more than 3 mm

When the difference of thickness between the 0.75 0.5

cient When the difference of thickness between the 0.83 0.67

material and the test piece exceeds 3 mm

Remarks: The numerical values obtained by multiplying the coefficient, when

(1.3)

(1.4)

the unit of absorption energy being J, shall be rounded off to the 1st
place of integer {in the case of kgf - m, to the 1st place of decimal} in
accordance with JIS Z 8401.

When working stress is low That of which primary general membrane
stress at the design temperature becomes 42 N/mm? {4.2 kgf/mm?} or under,
the materials attached with % marks of Attached Table 1.2 may be used to
the temperatures attached with *% marks without subjected to the impact
test.

Thin materials in thickness The killed steel material of seamless steel
pipes under 10 mm in thickness and the material other than seamless steel
pipe under 5 mm in thickness may be used without carrying out impact test
up to the temperature given in Table 5.7, according to the ratios of man-
ganese to carbon among the chemical components specified in the material
standard.

Table 5.7 Lowest workable temperature usable without impact test

Unit: °C
Tvoe of steel When it is used When it is heat

yp as welded state treated after welding
Carbon steels and carbon manganese
steels of 2.5 or over in the ratio of -30 -50
manganese to carbon
Fine particle carbon manganese
steels of 4.5 or over in the ratio of -50 -50
manganese to carbon

(2)

(2.1)

(2.2)

(2.3)

Materials for 2nd-class vessels and 3rd-class vessels other than bolt material

The materials given in Attached Table 2.1 and to which impact tests are
specified in Notes shall be those which pass the impact tests specified in (2.1)
to (2.4).

The number and sampling method of impact test pieces shall be in accor-
dance with (1.2.1).

The impact test pieces and impact test method shall be in accordance with
(1.2.2).

The impact test shall be carried out at the lowest working temperature or
under of pressure vessels.
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(2.4) The Charpy absorption energy shall be not less than the value given in
Table 5.8, according to the material strengths. The absorption energy, when
the subsize test pieces have been used, shall be used by translating into the
minimum absorption energy value when the subsize test pieces given in
Table 5.9 have been used, according to the dimensions of test pieces
which have been used the values given in Table 5.8.

When the value of the absorption energy has failed to conform, the ac-
ceptance or rejection may be determined by carrying out the reinspection in
accordance with the prescriptions of JIS G 0303,

Table 5.8 Minimum absorption energy values

. . . Minimum absorption energy values
Minimum tensile p gy

strength of material

Mean value of 8 pieces | Minimum value of 1 piece

Under 490 N/mm? (50 kgf/mm?%) 21 4J (2.1 kgf - m) 14 J {1.4 kgf - m}

490 N/mm? {50 kgf/mm? or over « 27 J (2.8 kgf - m) 214J (2.1 kgf - m)

Table 5.9 Minimum absorption energy values when
subsize test pieces have been used

Dimensions Value of full size Values of corresponding subsize

of test piece

10 x 10 x 55 mm 10 x 7.5 x 55 mm 10x 5 x 55 mm 10x 2.5 x 55 mm

Minimum 27J (2.8 kgf-m} | 23 J (2.3 kgf - m} 19J (1.9kgf - m} | 14 J (1.4 kgf - m}
absorption
energy 21Jd {2.1kgf-m} | 17dJ {1.7 kgf - m} 14 J {1.4 kgf - m]) 10 J (1.0 kgf - m)
values

14J (1.4 kgf - m} | 12 J {1.2 kgf - m) 9J {0.9 kgf - m) 7J (0.7 kgf - m)

(3) Bolt materials The bolt materials shall be in accordance with the following:

(3.1) The materials given in Attached Tables 3.1 and 3.2 shall not be used at the
temperature of other temperature ranges corresponding to the fundamental
permissible stresses given in respective Attached Tables.

(3.2) All of the materials given in Attached Table 3.1, and the materials given in
Attached Table 3.2 shall be those which have passed, carrying out the im-
pact test specified in the following in accordance with the Note of Attached
Table.

(a) The number of test pieces and sampling method shall be in accordance
with the prescriptions of JIS G 4108.

(b) The shapes and dimensions of test pieces shall be in accordance with
test piece No. 4 specified in JIS G 2202.

(¢) The impact test method shall be in accordance with JIS Z 2242,
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(d) The test temperature shall be the working temperature. However, when
the working temperature exceeds 0°C, the test temperature shall be 0°C.

(e) As to the absorption energy, the mean value of the three test pieces
shall be 40 J {4.1 kgf - m} or over and the value of one test piece shall be
34 J {3.5 kgf - m} or over.

(f)  When the value of absorption energy has failed to conform to the
prescriptions, the acceptance or rejection may be determined by carrying
out the retest in accordance with the prescriptions of JIS G 0303.

5.4 Nonferrous metal materials The nonferrous metal materials shall be in
accordance with 5.1, and otherwise the tests and inspections thereof shall be in
accordance with the following:

5.4.1 Sampling methods of test materials and test pieces Irrespective of the
grades of pressure vessels, the sampling method of the test materials of nonferrous
metal materials, number and sampling positions of test pieces shall be in accord-
ance with applicable material standards.

5.4.2 Heat treatments of test materials Irrespective of the grades of pressure
vessels, the heat treatments of test materials shall be in accordance with the fol-
lowing:

(1) The test materials representing the members which are subjected to heat
treatments during manufacture of pressure vessels shall be heat-treated in
accordance with the heat treatment conditions to be applied to the pressure
vessels. In this case, the heat treatment conditions shall be determined upon
agreement between the parties concerned. The heating speed, holding time of
heat treatment temperature and cooling speed shall be those representing the
test treatment conditions to be applied to the pressure vessels.

(2) When the test material from which the test pieces are employed is not of that
of being attached to the body, the size of the test material shall be of suffi-
cient size to represent the cooling speed of materials to be used for the
manufacture of pressure vessels.

(3) In any case, the dimensions of test material shall be at least 3¢ x 3¢ x ¢,
Where, ¢ is the nominal thickness.

In addition, the sampling positions of test pieces shall be at least ¢ apart
from either end face of the test material.

5.4.3 Nondestructive tests of nonferrous metal materials The nondestructive
tests to be performed by designating to the prescriptions of JIS standardized
materials shall be in accordance with the following:

(1) The nondestructive tests of the nonferrous metal materials given in Attached
Table 1.3 used for the 1st-class vessels shall be in accordance with the follow-
ing:

(1.1) Plates The plates exceeding 100 mm in nominal thickness shall be sub-
jected to the ultrasonic testing in accordance with the following:

(a) The normal beam technique shall be used.
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(b) The vibrating probe shall be of the circular shape of 20 mm to 30 mm in
diameter or square shape of 25 mm in side,

(¢c) The test frequency shall be of an appropriate one according to the types
of material.

(d) As to the working sensitivity, the height of the 1st time bottom face
echo from the defect free portion of plate shall be adjusted to 80 % the
scale height of Braun tube.

(e) That plate which presents the defect echo accompanied with the vanish-
ment of bottom face echo not originated from the shape of the plate shall
be deemed to be rejectable. The vanishment of bottom face echo, herein,
means that the bottom face echo height becomes 5 % or under the scale
plate.

(1.2) Forgings The forgings exceeding 100 mm in nominal thickness shall be
subjected to the ultrasonic testing in accordance with the following:

(a) The cubic forging blocks shall be tested by the normal beam technique
from right angled two directions approximately, as far as possible.

(b) The hollow shaped forgings including flanges and ring shaped forgings
shall be tested by the angle beam technique using the contact method or
immersion technique. These hollow forgings, unless those of difficult in
angle beam technique on account of thickness or shape, shall be tested
from both directions of one vertical face to axis and peripheral direction.

(¢) The flat disc shaped forgings shall be tested from both of one of the flat
planes and circumferencial face.

(d) The forgings shall be flaw detected of the whole volume of the material
at any time during manufacture. For the material to be subjected to the
heat treatment, it should be tested after the final heat treatment, how-
ever, when it is unable to carry out perfectly on account of the shape,
retest shall be performed on the range capable of being tested, as far as
possible, after the final heat treatment.

(e) The normal beam technique shall be in accordance with (1.1) (b) to (e).

(f) In the angle beam technique by the contact method, the detecting probe
of 45 degrees and 25 mm x 25 mm or 25 mm X 38 mm of an appropriate
frequency, shall be used.

(g) In the angle beam technique by the immersion method, the detecting
probe of 19 mm in diameter, having appropriate injection angle, and an
appropriate frequency, shall be used.

(h) The angle beam detection shall be adjusted sensitivity by the notch of
whichever of the smaller one of 9.5 mm in depth or 3 % the nominal
thickness of the material to be tested and about 25 mm in length and at
least two times the depth in width.

(i) In the angle beam technique, when the defects of one piece or more have
been found, and the echoes thereof are larger than the echo from the
notch of comparison test piece, it shall be deemed to be rejectable.
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(2) The nondestructive tests of the nonferrous metal materials given in Attached
Table 2.2 to be used for the 2nd-class vessels or 3rd-class vessels shall be in
accordance with the applicable material standards.

5.5 Casting quality coefficient The fundamental permissible stresses of castings
to be used for the 2nd-class vessels or 3rd-class vessels shall be multiplied with
the casting quality coefficient defined as follows according to the degrees of non-
destructive tests. However, iron castings and malleable iron castings are excluded.

(1) The casting quality coefficient for the standstill castings tested in accordance
with the minimum requirements of material standard shall be taken as 0.8.
The centrifugal castings, after having been subjected to the test in accordance
with the minimum requirements of the material standards, and after heat
treatment, the surfaces of which shall be machine finished to 6.35 pm or
under in center line mean roughness. In this case, the casting quality coeffi-
cient shall be 0.85.

(2) For the steel castings of carbon steel, low alloy steel or high alloy steel, when
the additional tests as follows are performed in addition to the requirements
of (1), the higher casting quality coefficient may be employed.

(2.1) Carrying out the radiographic test in accordance with JIS G 0581 on the por-
tions(*!') liable to present defects of total number of products (including the
case of one piece.), those which have passed grade 3 and upward respective-
ly for the defects of three types defined in the Standard may be considered
to be 0.9.

Note (}') Portions where defects are liable to take place mean the follow-
ing portions: In the standstill castings, the places where cross-
sections change abruptly, such as the joining part for casting,
riser, gate or injection opening. In the centrifugal castings, inter-
preting those as the places where any abrupt change in cross-
section takes place, these mean the places of the periphery of
between each end and at least 76 mm and the place added with
one place of the circumference zone of 76 mm in width, and these
shall be considered to include the range where the most strict in-
dication patterns are to be detected by other testing methods.

(2.2) The overall surfaces of total number of products (including the case of one
piece) shall be subjected to the magnetic particle testing in accordance with
JIS G 0565 or to the fluorescent liquid penetrant testing or dyeing liquid
penetrant testing, and those which have passed the following acceptance
criteria may be deemed as 0.9.

(a) The judgement of defects, where circular indications are found, shall be
in accordance with 5.3.4 (2.4.3) (a).

(b) The judgement of defects, where linear indications are fund, shall be in
accordance with 5.3.4 (2.4.3) (b).

(¢) The judgement of defects, where scattering indications are found, shall
be in accordance with 5.3.4 (2.4.3) (c).
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(d) The judgements of the defects of liquid penetrant testing shall be in ac-
cordance with the magnetic particle testing, as appropriate. However,
when cracks or hot tears are found, it shall be deemed rejectable.

(2.3) Among the five pieces which have been manufactured at first from each mold
of new design or modified design, taking three pieces or more, and five pieces
or one piece from each fraction thereof from the manufacture thereafter, the
radiographic testing in accordance with JIS G 0581 shall be carried out on
the portions where defects are liable to take place, and further the magnetic
particle testing in accordance with JIS G 0565 or the liquid penetrant test-
ing in accordance with JIS Z 2343 shall be carried out, and those which
have passed the acceptance criteria in accordance with the requirements of
(2.1) and (2.2) respectively may be deemed to be 0.9.

(2.4) Carrying out the test in accordance with the requirements of (2.1) and (2.2)
on the total number of products (including the case of one piece), those
which have passed the judgement of defect may be deemed to be 1.0.

(3) For the nonferrous metal castings, ductile iron castings and malleable iron
castings defined in Annex 5, when all of the following requirements (a) to (c)
or the requirements of (d) are satisfied in addition to the minimum require-
ments of (1), 0.9 may be allowed to employ.

(a) Each casting of which overall surface and exposed portions by machining
process or drilled hole shall be subjected to the magnetic particle testing
or liquid penetrant testing, and the results shall pass the judgement of
defects specified in (2.2).

(b) Taking three pieces or more among five pieces which have been manufac-
tured at first from each mold of new design or modified design, and five
pieces or one piece from each fraction thereof in the manufacture of
thereafter, all of the parts from which defects are liable to take place are
cut and subjected to the magnetic particle testing or liquid penetrant
testing, and the results shall pass the judgement criteria in accordance
with the prescriptions of (2.2), or subjected to the radiographic testing,
and shall pass the judgement criteria of (2.1).

(¢) The rest of the castings other than those subjected to the radiographic
testing in (b) shall be subjected to the magnetic particle testing or liquid
penetrant testing on all of the portions where defects are liable to take
place, and the results shall pass the acceptance criteria specified in (2.2).

(d) For the casting of one piece, all of the portions where defects are liable
to take place shall be subjected to the radiographic testing, and the
results shall pass the acceptance criteria specified in (2.1).

Remarks: For example, those which have been machine worked so that
all of the portions where defects are liable to take place, such
as the drill holes of tube plate (the interval of holes shall be
not larger than the thickness of the casting), are capable of
being subjected to the magnetic particle testing or liquid
penctrant testing may be substituted by this test in lieu of
the cutting test or radiographic testing specified in (3) (b).
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