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1 1.3 Scope  This siandird apecifies the construction practices for 2 sisamer, gvaporator,
:: istiller, heat exchanger, sutoclave ; sulpherizer and other ldentical pressure vesoels and thelr
: gunitlary squipment, expecting the foliowings. '
{1} Vessels to which other JiS standand Is covered
{2} Vessels fo which the fize is applied '
{3} Vessels of _’gféi&i@h the maximum atlowable working pressure exceeds B3 Rg{gmg
{43 Vesgels relating to ihe nuclear energy BT '
g “amerks ©. Alr réceivers, gas teceivers and sther identical vessels shatl be complied
" Do withothis standard as possible appropriately to the uses. :

4. wultiplying shélls for the pressuze vessel shall bo based on JIS B 8248 and
oylindrical énd tubulax heat exchangore for the ondinary industrial vee
ghall be based on ]IS B BZ4G ' o : ' :

'8, The maximum operating ‘temperatire of thie veasel shall be the maximum
' sllowable temperature of the material used. : ' -
3.2 Jurisdictionsto he Considered as Fressure Veasels The pressure vessel shall termli-
nate at the welded connections, Hlanged connections ax threaded connections located nearest to
e vegsel pod conneerad (o the pipes for the bistallations out of the vessel, - -
1.3 Definitions ol Teome The definition of the terms used In this standard shall be
© defined as follows., s : ' R P
s N . i ’ E . ¥ e £ . . T . : 3 b3
{1y Pressure Pressure above the atrnospheric pressure, thal 1§, prossure fnddicatod in
? @ Bressure gauge {.%«:gjcm_g}_ : "
Y {2¥ Maximum Working Prossure.  Maximum allowable working pressure based on the ;
strenglh of the vessel
f {33 Maximum Allowabie Working Pressure of the Yessel Pressure determined for each
i K vessel as to be operated safely at any time and not exceeded the minimum value of
: the maximum allowable working pressure caleulated by the applicable formulas for
’ all the portions; ARG i i35 indicated at the upper part of the vessel.
Wiere the veses] consists of twe oy more chambers and the pressures foy the respeos
sive chambers are dilfergnt, the maximum allowable working pressure ghall be indi-
saied for eagh chambeyr,
Hemarks: W san the pressure i vecuwm, i shall be a2 to beay minug () préssurg,
{4) Steel Material It means carhon steel materials, unless otherwise designated, '
s O
§:
28 -
~ 3 Befnrence Standards: See P, 120 & 121,
w - ) .
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Z.1 Materisls in General "’Z“%*ie mamrm‘iﬁ used im zha.. g}rmwm paytef & r‘*mssuw vmaaé :
smd dim @L.,mimry Lquipnent shall e those conform to the &cs)iiw:mg 8 standards appropriately
tethe use or'those E;awng a higher mcchgafm:m properties than the materials specified hevero.

However, foy the material £ *E:gﬁxﬁ”%,d 2 a;}w;ai high quality or operated at & temperature pelow
“I:%{}G &, tizﬂ xmmma tum; ma%z reac I* an &gwé’mam oo me. sg}cq ifiag?iaa with the purchager .

2,

HS G 3101 - Hole i 52?@3 i’gsr Gcmr 1 Structure _ ' B _
JIS & 3108 « Rolled Steel for Boilers and @t%c;, Pressure Yesaols for H gi“ mmg}@mﬁum
: o Servies

Hi5 © 31894 ~ Rolled Stes? for azvei

JI8 G 3306 - Rolled Steel for Welded Structere : L S
15 & 3115 - Steel Plares for Pressyre V«nqw*s fog: éﬂtﬁmedz i:_é Temperatize Servics:
jiaRe 326? ~ Dathbi Stecl r"\}i’f"m"‘&x;- ' K ' oo
IS 3452 - Cadbod Steel Pipos for C%rdmzz;y ? iping:
158 €':_-' 3454 - Carboi S Pipes fof Pressure Service _ : : _ S
JIS.G 3455 - G:@tz’h&n Steel Pipes for High Pressure Sérvice o . . R {:} v
JI& G 3456 - Carbon Steel Pipes for High Te mperature Service : o L
150 3457 - Bleerrie Ave Welded Oav ipzm Siect Pipes .
118 €3°3458 - Altoy Stest Pipes: .
JIS G 3459 - Austenitic Stainless Sieel P;ms

' R4 - C&zi}usﬁ Stwi Boiter and %Ee’aa fkchm}ger "Ehi:@ea
162 = Miuf Steel Boyler ghd Hm: Exchargor Tubes ™ |
s - Stainless Steet Boiler and Heat Exdxaiger Tubés
H5:G405L ~ Carbon Sigel for ’%ﬁamme Structural Use.

IS G 4102 + Micke! '-{;hmzmuu Stesls. B

JI5.¢ 4103 ~ Mickel Clivomiusi. Esio}yzmenum i{f'e?is .

HS G 4104 thmmmv‘n Steels S

IS G 4E05 ¢ waihnie t Mol ;iﬂimum th?&; o

HE G 4202 < Kwrontam {wam fum %ﬂvi}b\ crum Soeela o
IS G 4303 - Stainless Siec: Bars Ll

F8 ¢ 4304 - Hot Rolled Stainiess m,te‘zci %ec and Flate :
1S G 4305 - Cold Holled Staimiess Steel Sheet and Plate
G 5101 - Carbon Stoel Castings '
1S G oS- Alloy Steg] Castings for atmcmxfﬁﬁ Purposes

(%

s 3121 - Stainfess Sreel O m‘,img
5500 - (rey Iroa Castings' -
5502 - Sp.cioidal Graphite Tron {“aﬁtmgs
5702 - Black Heart Matleable Iron Castings
- White Heart Malleable Iron Castings
LYSEE ?ua_.y;;.ar Malleable Tron Castings
181 - Copper Sheet and Plate.
- Deoxidized Copper Sheet ang Plate
_ firass Sheet and Plate
1S o3z Leaded Brass Sheer and Plate
05 B 32 Naval Brass Sheet and Plate
s H 32 Special Aluminium Bronze Shest and Plate
S5 B 30601 ~ Seamless Copper’ Pipe and Tube
IS HO3603 - Deoxidized Copper Pipe and Tube
JI5 H 3631 - Scamicss Brass Pipe and Tube
JI8 H 3637 - 3camiess Copvier Alloy Condenser Tube
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g H5 H 3651 - Sificon Bronde Pipe and Tubse

O 1S H 3661 - Seamless Nickel-Copper Alloy Fipe and Tube -
C A5 M 4101 » aluminium Shest, Plate and Circle fagel?
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3’%3 %ﬁ ‘%%ﬁf& " mu if:m-*as;mzx Mwmmsum M%&g E%imﬁ ami ?1«:&?@: {%ﬁatmgi&%
IS H 4131 - Forgings of Alpmiiniue ﬁiii‘g : :
CUUHS o414l - '&mmmmm Seamless Tube
S H 44T - . Atuminiom Welded Tube -
s BAL4Y - ﬁth{hrmmn x;mmm\um Ai}ﬁv ;‘Esamiﬁ@s Tube
TS 4160 - Anti-Corgosion Alusaintum Rod and Bar -
gk TS Mzt* ~-Coarresion Mummmm Miw E%ﬁ’“i@dﬁé Sm{m
Ji§ H 431 - Lead Pipes ST
o 4312~ Lead Pipes for ’ﬁgwr wg}gﬁeﬁy
7S H 4313 - Hard Lead Pipes ©
BERE %ﬁi}ﬁ = F ﬁ&nmm Plates

'avm,m Pipes iaz ﬁmmaz"y ?imng

R 8 2830 = T?
CUHS H 4631 ~ Tianiom Tubing lor H%? E}mﬁéimwm :

-'iz'é ‘%ﬁ’i@ - sa;? ﬁm_m &Lm

.69BL-EVEI ESINS

Brass %:aﬁ-ﬁmg_jg e

.n@uphfbi ﬁmnze Ca%tmwﬂ
LIFE mmm Ewme u&qtmg&
Al ___mm fa.iio;; &asimgs

iy gzg H w@z a

: gw& :-.%eﬁirza‘imn% in U o8 csf é?az?;%}c}zz Saecis Z“hs‘ earbon ﬁ@c% usof for @ sheii \eaﬁ o

: @&m similar part of the following prossire “vesaels ghall be one of the plates camarmeré o
ke g3« Holled Stexd for Builezs @ and Other Pregsurd Yesséls for High Temperature Service,
{imxeﬂa‘g? das sregt m%m foy poilers), IS5 3 3106 - Rolled Steel for Welded Structure

“{baretnafter name ‘ag steel pla foz’ %ﬂ%dmj %mﬁmrﬂ} oy the pmns hmmg ‘*zagher mecmma;ﬁ

- %;3&3%%@@ ‘éii*sfm m ﬁiﬁﬁ‘é’{:& o

PR ﬁr.ﬂ 3

: i&ﬁ» ?*xemuw %“tfaﬁﬁlﬁ s§ whm%z ﬁie m& zmm aiiﬁqﬁ»@%ﬁa working p-rwé;-g.;fé- is over

fsﬁgmmi i I

(b} Pressusd ?esscis {}f whfgh thc raximia gﬁmwabze spcrating temg’s mmz‘é is over
3509 c {Eame;h jikae 3106 - Rasifzd Swe}, tor Weid&d Stww*r“} o

?‘m%ufﬁ wmeia which cmzmms ;Fii i1 sy bstmcaa{i}
: N . 1 ¥
ble workipg pressure Is over 1 kp/omd

P
1)
Tt

o day -?Eﬁsﬁuw ws@sma of which the mm:zgw See a“iiaw
! ' : "“v% the ‘im"‘;;y;mmm? iaint is welded.

v %%&%ﬁii} La,timﬁ substances are meant g}czgmow gashs or Ei{:;_m{iei of such v nature hat
S & very siiall amount of the gas or of the vapor of the liguid fraixed 2F wu
mived with'sir) s daiwvrow tg life rvﬁezz inhaled.
Shirie such substances ave hy drocyanic acid, carbony! ¢hioride, CYANOZEr,
' . :  pnustard gas, Xylyl bromide and, eic. Chlorineg, ammonia, natural and
R : . . mamzfarwwé (RS, m‘udifsé wtmleum fzuch as propang, Butane, putadieng§
ma"mpﬂw ol arg othey ;J(‘S’,M‘}ii"s}iﬂ products are not classified as lethal

mz hstanods,

2.3 @miaamﬁs of Tests  Imthe [Sliowing cases, the stipulated tests for the material may

e @mitﬁ:ed unless the mmh&am is wmcmi?y desigrated.

é%“‘ Maiem&iw used iw: & VES ssel not wmﬂd;w 12 }:gfcmz in maximum allowable working
pressurd and not € ceeding 2007 C in maximunt opérating remperature, provided that
the materials shall be cheeked upon the compiete durability for the use by perfonn ing

8 pending test or other equivaient fesls.
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Rt Mf:«}w:{%m dsed for o portion exerting comperatively small effect upon the safety of -
 the vessel a;’;d s:a;*.’ wzmh the testg 2re not practical,

2.4 ‘ifii'muzaiﬁmai ’E‘aitvrzznw m’ Prmasrai mmm 1 Thou g the setual 'gﬁ' km: £ afﬁw '
- materials. othor ?ha.:; piping is Joss than the ¢ f;uim d thickness in wmgﬁ;z@mam, the fnimwmgﬁ :
Smay be used, : g

{1} Steel plates for bollers of which the difference between the actual thickness s:z%%:% the. .
- regquired ti’té k;@%ﬁi e within fhaﬁ an:wifr toleyasc 2 s%ciﬁzed in 11§ standard.

423 ﬁﬁf‘ﬁi @i&im {;%h 2 ahm the steel gﬁaw for b@ﬂ& of which the differcnce hetween the
oo aorual thickness and the 0(?;&15%:%.& thickness ﬁsm not exceed 0,25 .

*

#.5 Tensile Strenpth of Steels 1o be Uﬁeﬂ: in Computations The terisile strehgih of 8 steel
to b umed m_g gghgx?;;;mtmn::; shall b%, s .fa;'%mws - B -

{1y T‘hfﬂ t@nmie :ﬁ?z&:nwh ofa czefzi el b@ u&@é i c@mmmtmm %Emii ,be 'e:?ze minimumn mme

L of the tengiic b?zmgm pé'mfma ]IS standard apamprmwiv to the Kind of the S;Qﬁli Lok

gwﬁerz sm king of i‘ze ‘ﬁ?*‘{.‘j i z.xser? fm‘ sngfz ;mr;msa a;mi 211 of the tensile s strengihes . {d&%

therzof are. gmﬁm than the winimum value 5 p”e: ified in 1S standard for the - : '

- material the sz* it mgw be the minimon teps sile stre ngﬁh- of the steelg used.}

However, it .ﬁﬂfm mtz f}a iesa 'man 3{5 g,x"nmz, waep& Sif’f'f"i pmz*s .

i?‘? The mnssia stzwgﬂz of g aarhaz’x steel to b used in z‘emgam:mm for whith zhe &:esm o
o Q"(‘iflﬂ‘d in JI8: smszdam are mmt?e,j shh_i be &5: follows .

.;&E ﬁf‘mrc thﬁ @wei f{zz’ wmcﬁ %’m testy spemz’zeﬁ i ;itz‘ manjazé &m &mmmﬁ am* 10
which the fensile zc:m i Berfwn*m 31’&83:\%;@, it Sh&ii be. ,he samwmum rengile y
',,»;rémgxh £ i by this test {it'shall be 36 %e:gfmm?é even if it exvéeds 39 _Rgfmm%a
'»zﬁwwez, it ne eé not m i@ss ﬁm 36 %g,/mm ' o R : :

i,

%2:::}.-' Where the gtcei izqtef,. iw 2 5.1 Ew,xs_:g:;:w &t ffei pz@@a} i B0t miea red for ﬁwz LFn s
8 '*es*igih it ghall bﬁ 36 ngﬁmw '

i

£33 ’E“m: tensiie stren v e be used in cmzmum{mﬁﬁ 97 & mawrsa; nm spemfam it ZE»

smnda*’ﬁ shall b{* ;%mpw;y establishéd basing on the chemical compositionsg ami the
* mechanical properties of the material.

Remarks: The tensile strength to be uiw:_d In computations for & material of which . {’;}
: the mechanical properties are not specified in J18 standard, shall be
properly established basing on the chemical ﬂOﬂ’!s}QSlEEGﬂS ard the aeat
treatment a hﬁz material.
Z.6 A‘iﬁ wable Stress Values o be Usad in ﬁoﬁxpumums for Steels Operated at High Tem-
Peratures  The allowable stress value to be used in m}mpatmwm for a steel operated at g
fmg"f temperature shall be in accovdince With Figs. 2.1, 2.2, 2.3 end Table 2.1. However,
the values in the }srmrkem shall not be veed, uniess &p{,c{&??,}u‘fﬁﬁ&&mmﬁﬂ ¥y inspection au-
thorities,
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2.7 Compressive Strength Values of Steels to be Used in Compulations  The compressive
strength value of & stecl to be used in computations shall be egual to the tensile strength,

2.8 Sheavring :;tmﬁgrth Values of Steels to be Used ia Cnmpumtwns The shearing strength

value of & steel to be used in computations shall be 85 § of the tensile strength,

2.9 Teasile Strength VYalues of Clad Steels  The tensile streagth value of 2 clad steel shall
be determined by the following formula. However, & proper corrosion aliowance shall be added,
when the corrosions are expocted, but the allowances theysof shall not be added 0 £ 07 2 in
the following formula.

Gyi b aydy o
o Rasad

where,  o:tensile strength of the clad steel {kg/mm?}
s tonsile strength of the basz metal fkg/mmz}
e tehslle strength of the olad metal (kg;mm 3
2, thickness of the base metal {nun}
¢, thickness of the clad metal {nun)

Remarks: The above formula shall be used only when the clad metal is inmtegrally joined

to the base metal and the butt joint of the clad steol is completely welded by
depositing corrosion-resisting weld metals . When these conditions are not
satisfied, only the ihickness of the base metal shoil be used in the computations.

3.10 Restrictions in Uses of Cast Iron  Cast iron shall not be used in the follows .

{1} Vessels which gewmte a flammable or pm&smc&tm gas

{2} For gray cast } irpn, vesscls which contain gas or lighid excesding 259{3 Lin wmpammrﬁ
* gr which are subjected to the pressure m«_wedmg ii %g;"cm? 16 Kg;’cm for the fininpd,

{3y Forx black-leart malleable cast ivcn, and special Liph sonsion cast iron @ ‘éémg nwfﬁ
glements, vessels which contain gas or lgold wxcee!i ‘e 3707 T in temperature or whish
are subjected to the pressure exceeding 18 igxcm”‘ {24 kp/ sz for the fining}.

2.11 Tensile Strength Values of Cast fyon 16 be Used in Computations  The tensile strength
value of & cast iron to be used in computations shall be as foliows.

{1} Minimum values of the tensile strength spocified In 1S stand 1vd for the appropriate
cast iron.

2% iD kg;mn*g {28 kg/ﬁ* me fr::»x: h’t’&cawhﬁarh malleable cast iron}, if the tensile strength
ﬁ not available. ' '

2.1 A?imvahie Stresa Values of Cast [ron 1o be Used in Computations  The gllowable stress
value of & cast iron 1o be used in cmmmt.a%zem shall be as follows.

£} Tho allowable mn&iia—a siyess z«‘aiga of & gast i.mn shall be 1/8 of the tensile strength.

{2} The allowable compressive siress value of 4 cast iron shall be twice the allowable
U tepsile stress valus.

{3} The aliowable bending stress value of a cast iron shall be 1.5 times the allowakle
tensile stress value.

S,
i
Bt

Ther eaﬂowab}se tensile siress value of & black-heart malleable cast iron shall be 1/6
of the tensile strength, '

sjuawnoo0(

e g ¢ st acsmsin i g e B ot s B gk 7
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The pllowable tensile stress yalue

o

4 2,13 Allowable Tensile Siress Values of Steel Casting

g of & stesl casting shail be as follows.

0

N . o

5 {1} The allowable tens {1 seyess value of a carbon srop] casting shall be 1/6 of the tenaile
2 gtrenglh.

Fol

o B - au s : 3 . (o P

r {Z} Whereins chemical compositions W rable 2.2 are designated when manufacturing, the

ratlo shall be 1/5.

Table 2.2, Desi ated Chemical Composilions
L4

2, : : [
~ompasition g c VI | s
Fand R ! ,l %
s 37 .25 g0 1+ 0.05 1 0.05 i G.60
50 42 ar under | or under 1‘ or undey 1{ or under | or undey
————————— - ,...._.‘: -.—".-,_‘__._-...»_-,,.._«._4!.‘_——‘ et et v _:.WA ___...u._;.ww‘?.ww-n-m-.ruu—nmu———-.m
. 5C 46 635 | o0 o 008 4 0 05 | 0.6
S 49 or under i or undey | or under | OF under | oF under

Mn coniont may be increasecd py 0,04 % above the maximurn
value in the Table, at each decrease of 0.01 7 of O content,
n content shall not excerd 1109,

Remarks: 1.

wrovided that i
5. ®i, Or and Cu contalned as smpurities are limited to Aot
excend 0.5 % for each and 1 .0 % for total.

{35 Where theze 3 10 injuricus defect after performing the sollowing inspections by the
manufacmurer in addition 18 {2y, the ratic of the allowable tensile Stress vaive to the
sénsite sirength may be 1/4.5. _ ' '
fa}  All the surfaces of the steel casting (including the finished surfacesy shall be
somplotely examined. ‘

stings are being produced at least 3 samples among 3 st
5 gr fractions of the additional castings shall bo

ne portions in which defeets are expected.

f)  Whers more than 5 ca
castings and 1 sampie among
examined by cutling 0F radiographing ¢

o inspection in (b} shall be examined the poxtions

The casting nol subjected 1o th
any one of the following raethods .

T {n-which defects are expected by
' Magnetic particle 1est Flusrescent fluid penctrant test
Dye penetrant test 31 ponetrant 1870 Coriesion test

is heing produced, the 12
h may be §/4.5, when th
manufacturey in add

¢ig of the allowable tensile Sivess
ore is no injurious defect aftew
ivion to {2} and radiographing

{4y Where only one casting
value to the tensile strengl
performing suridce inspections by the
for all the poriions in which defects are expacted,

{8y The allowable tensile stress value for a stecl casting ather than the caxbon steel casting.

shail be 1/6 of the tensile strength.

Values of E§<~3c§r%w%}ga}g}ﬂancﬁ%iﬁ yubes and Forge- Weld Tubes

he of an electric-resistance weid tube and 8 forge-weld tube shail

tegs mube respectively .

2.14 Allowable Siress
The allowable stress val
be 85 T and 65 % of the seam

[

g for Ordinavy Fiping “The carbon steel pipe

w) . _ .
8 g 3.1% Restrictions in Uses of Caybon Grpet Pipes for Oroinar
S @ fbr ardinary piping shallnot be mosd for g prossure vessel excending 10 E{g/cmz in maximum
-t “ . - :
o, . C allowable working pressure.
3= |
2}
f B g
o
. -
[ le) m
¥ .
7L
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“elioy shall not be used for the

i g”‘\
Z.16 Bestrictions in Uses of Copper and Copper Alloy  The gpestriction in an use of copper '
and copper 2lloy shall be as follows. ' o

{1} Lopper shall not be used for the portions which contain gas ox iguid exceeding 208% ©
in temperature {except the connectlon te pressure gauge, fuld level gauge, lining and

gaskel}.

{2} Copper alloy specifiod in JS H 5111 - Bronze Castings, Class 3, shall not bo used for
the portions which contain gas or lguid ecxcoeding 2359 O in temperature,

{3} Coppur alloy other than that specified in JS H 511 - Bronze Castings, Class 3, shall
not be used fox the portions which contain gas or liquid exceeding 205° © in température.

2.17 Allowable Tensile Stress Values of Copper and Copper Alley to be Used in Computations

The allowable tensile streoss value of 2 copper and copper alloy to be used in computations

shall be as shown in Fig. 2.4, 2.5 and 2.6,

Z2.18 Restrictions in Uses of Aluminium and Aluminium Alloy  Aluminium and aluminium

portions which contain gas or liquid excceding 205° C in term- é:a
rature {excepl the conneotion to pressure pauee,. fluid lovel cauwe lining and gasket
¥ ¥ 3 E Be e 3

2.1% Allowable Tensiie Stress Values of Aluminium and Aluminivm Alloy to be Used in
icomputations  The allowable tensile stress value of an aivminivm and al
used in computations shall be 88 shown in Figs. 2.7, .8 and 2.9,

uminfum alloy to be

=
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able tensiie streas value of 2 titanium £o be need in computations shall be as shown in Fig. < _

; 1e2 e Tirand
Big. 2.10. Allowable Tenasile Stress Value for Tilanium
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2.21 Allowable Tensile Biress Values of Lead Pipes and Hard Lead Pipes to he Used in
Computations  The allowable tensile stress valug of e lead pipe and hard lead pipe to be ussd

In compuiations shall be as shown in Fig. 2.11.

Fig. 2.11. Allowable Tensile Siress Values
. for Lrad Pipes and Hard Lead Pipes

TR !

LIS

34

32p—t

28

4

¥

27

6

oo £ awakile Tensile Sress Value (95D

A 8

1 —Enq;

& 40 &0 k¢ W0 20 MO G 180

ez Tpmperatyrs {0}

Sjusunood

f;mrs



http://www.avadocuments.com/doc/jis-b-8243-1969
http://www.avadocuments.com/doc/jis-b-8243-1969

696[-817Z8. 88][" :S|ielap usawndop |ing

W
oy

% -
:éz?:”[nH Buueys juswnsaq

SIUawino0Qg

%. Copstruciion in General

3.1 Genexal The vessels and thelr auxiliaries shall have an adequate atrength and shall be
safe against to the partial stresses caused by the supports or te the heal effects in the operating
sonditions; and moreover, they shall bear the loads on them, when so constructed.

And, the externa! forces dus to wind prossures, sarthquakes, vibrationz2, otc. shail be, ¥

" mecessary, taken inte consideration.

3.2 Maximum Operating Temperatures  The maximum operating tempersiure used in the
design of the vessels shall be based on the highest temperature expected undey operating con-
ditions for the part considersd. The temperature used in the design of a plate shall be based
on the temperature at the centve of the plate thickness.

3.3 Maximum Working Presgures to be Used in Computations The highest working pressurs
mp"*{:wd wnder operating conditions for the part considered shall be taken as the maximum
WGIkmg pressure to be used in the cdmputations for the part thereof {the pressure may he dif-
ferent, even one vessel, to the constructions of the vessel, the sperating conditions, the oper~
ating temperatures, e, .

3.4 Corrosion Allowances, Abrasion Allowances or Other Allowances for Damaging  The
part of & vessel which is subjected to corroding, abrading or other damaging, shall be provided

ith corrosion allowances, abrasion allowances or aliowances for damaging (hereinafter,
gunericall y mmﬁd #s carm% ion allowance) over the required thickness determined by the lor-
il . : :

The ;ﬁx?s wmhh are difficult e astabhsh the gate of corrosions o othey d&mamngs gshall
be ao @mszzwmﬁ that the ;mrts z;a&wm can ba -eamiy inx ;}ec{ c% :

3-.5 ?"@'ﬁim;c- Huli. ©tc.  The gzaz** to whm% ihe cor.osion allowance is addeé may
provide with tethale hoies to catch thy heaviness of corrosions or corrosion gaug&sigr 1o ob=
sexve the pzﬁ*’?:eS% ol worsosions. The telltale hole shail be drilled at least 5 mm la diameter.
sndd to @ depth not less than B0 % of the thi ckness %‘mmruci for a seamless sheil of the like
dimensions, sud shall be drilled nte the suriace opposite to that where the heaviest corrosion

iz expected. If linings are used, the telltale hole may be drilled to the thizkness of the liniag.
" &

; i ; - 2
Hoie @} The corrosion gauge shail be of the corrosion-resistant materisl refating to
the contentt. HExample of o corrosion gauge is shown in Fig. 3.1.
Fig. 3.1

Corrosion gauge

Yeseol

Wk z
W 7
Plave of i § \\. X
L Cauge stand

meaTaring

3.6 Strength of Linings  When linings sre used to prevent corrosions, the strength of the
fimings shall not be added 1o the strength of the vessel,

Sviss
£

i oy et e s
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4. ggmw

4.1 Arrangement of Rivets  The rivet {steel rivet hereinafter, unless otherwise spectfled)
in & Joint shall be so arvanged a8 to unlform the stress in the plate and to get the tight joint,
The rivet other than the steel river shall be similariy arranged.

4.3 Restrictions for Lengitudinal Joints  The resiriction for & longitudinal joint shall be as
follows .

{1} The riveted longitudlinal joint of 2 shell which excecds 1000 mm in inside dlameter and
10 kg/em? in maximum allowable working pressure, or 1000 mm in inslde diameter
and 230°% ¢ in maximum operating temperature, shall not be of lap construction.
However, the riveted longitudinal joints of the following shells need not be applied to.

{a} BHhells of which the plate thickness is not less than 1.8 times the required
thickness,
{b) Double shells of which both inner and cuter plates are atiached by siaybolts.

{2} The riveted longitudinal joint of & shell shall not be of single-strap buit type construc~
tion. Howevey, the riveted longitudingl joint of 2 shell, to be applied inside lining,
which does not exceed 10 kg/em? in maximum allowable working pressuye and 230°
in maxbmum operating temperature, neod notbe applied to. N

{3) Whén the riveted longitudinal joint of 2 shell is of single~strap hult construction, the
strap shall bé provided with teihale holes.

_ #.3 Allowable Shearing Stress Values in Rivets  The allowable shearing stress value of a
rivet shall be 85 § of the allowabls tensile stress value. However, & shall be 7 kg/mm? for
the river material of which the tensile stress value is unknown. -

4.4 Calking Taces  Tre face to be calted shall je beveled to an angle 75 to 85°% before

pp e 4
A

ealking, as shown in Fi-,

Fig. 4.1
¢
b |
H ﬁi’g& e ] i
[ o
£, k1

i

e eeed
¢ :

2.5 Minimum Thickness of Buttstxaps  ‘The minlmurn required thickness of a buttetrap
ehall be as follows,

{3} The minimum required thickness of a butistzap for s double-strap joint shall be
determined by the following formula.
gl 20

where: fo: minlmum requirved thickness of the butistrap {mm}
" when a corrosion allowance iz added 1o the shell plate,
the same amount of the sliowance shall be added to the inner
buttstrap. S ) '

#3 required thickuess of the shell plate {mm}

oy
h
H

o
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{3% “The minlmum required thickness of a butisiyap for a single-strap joint shall be twice

£.% Transverse Pitches of Rows of Rivets

the reguired thickness of the buttsivap for the double-strap joint. However, the mini-
ynurn required thickness of a buttstrap for a gingle-strap circumisrential joint may be

equal to the gotual thickness of the shell plate.

Be determined by the following formulas (See Fig. 4.2}

{1} PFor longliudinal joints

i »%is 4 or less $xid
if"j?"ig over 4 SpId4niie—4d)

wheve, §: transverse pitch of the rows of the rivets {mm}
4: diameteyr of the rivet hole {mm)

“he tranaverse pitch of the rows of rivets shall

2 pitch of the rivets in the ouleyr row when ome rivet in the
inmer row comes between two rivets (n the outey row {mm},
or piteh of the rivets in the outer row less the pitch of the
rivels in the inncr row when two rivels In the inner row come

‘ netween two rivels in the outer row {mm)

Fig, 4.2
{a} {b}
£ | '% Pr L
i Vo | N Ay
o TV S
[ | Zi{”i“x, A ¢
S B i K B U WA 4 s T 5.
N R

{2y For cirsumigyential joints

4.7

MHstances between River Holes and Plate

Sz11d
B
$ and o shall be as defined in 4.6 {1}.

LLid

Hdges  The distance between the cenire of

the rivet hole and the calking edge of the plate {measured before calking} shall be deternnned
by the following formulas. ’

{1

T

Por loagitudinal and circumferential joints of the shells {except the circumferential
inints for the shells of the pregsure vessels of which the heads ape supporied by tubes

or longitudinal stays)

fos {3, 51, 750

For circumferential joints for the shells of the pressure vessels of which the heads

are supporied by tubes ox tongiiudinal stays
fon ] B5~3. 753
¥opr fpintg other than those noted in above

fan {1, 351,750 -

where, {: distance between the centre of the vivet hoie and
the plate edge {mm}
d: duameter of the rivet hole {mm} 3
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w0,

4.8 Maxiraum Pitch of Rivels
mined by the following formula.

o 0BbbeSiZZ.9.816.:S1HE1aD JUauinlop JInd .

P (T2 42
whers, »:
i
< factor,

. &

The pitch of & rivet shall be not larger than the value deter~

maximurm allowable pitch {mm)
thickness of the shell plate {mm}

given in Table 4.1,

b Mumbeyr of rivers Lap or single-siyap Double-strap -
in plich g butt jointg huzt jointg
i 1.30¢ 1.75
1 2 2.60 3.50 !
” 3 3.45 4,60 .
' & £.15 5.50 %;»72
B - 6.00

4.9 Eificiency of Riveted Joints

{1} Efficiency of shell plates
o

g s e -

&

whore, wi

{23 Effickency of rivers
valmg 1 Bayd
ppme et L Borad
5224
whe el

[
#
number

uvsm}.mr

FEy
Hy.
#3

&
L

pe

{:aﬂ

593

Py

where,

£+, constant,

Sluawindo0g

P St SR 4B o e i -

gnH Bulieys juawnoaoq

shail he the least of the following efficiencies

¥.8 for the
&, a{ T, @, m;é {BEES 48 dc%mmi in 4

Remarks: a%*’?}en the plates sz a }m;{? 3msﬁt ars not the. same in ?}"s,as:mﬁss the
mmﬂ&? plate thickness 5&1&12 be taken.

The efficiency of & riveted longitudinal joint of & ahel

eff-c:;ms:v of the Shuii plate
#: pitch of the rivets in the outer row zmm}
o diamete

1 of the river Bole {mm}

efficiency of the rivet
sheégring strength of the rivet material {kg{mm*‘}
area of ope rivet hole {mmﬁ*

1y

of the rivets in single shear in pitch #
of the rivers in double shear in plich p

tepsile sfreagtzz of th,, sheli plate f%;frg’rnmg}
: thickness of the shell Bl&tc fmm}
pitch @f the uveas in the suter row {ram}

{3} a,,s:am?;}%md efficiency of the shell g}i&tes and the rivets, when the pitch of the rivers in
the ouler row is twige the witch of the rivets in the inner row

combingd effgrmmv of the sh@i* tate and the river
5

i for the rivets suﬁgccmd Eo ﬂ:mgie sheay oy
rivéts sghgcrwd o double shear,
1.9 {2}

wd
.
B

i

Ly
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4.10 Holied joints  The bolted loint which made by closely {itted boliing may be used instead
of by riveting. In this case, the strength computaiions shall be done by the same manner with
the riveted jointg.

Remarks: When g bolt having & higher shearing strength in an elevated temperature {g
used, the special consideration shall be taken for the crushing strength of the
plate.

4.1} Welded Joints  The welded joint shall be as follows.

1} The Joints in the pressure pazts, such as a shell, head and other, aghall be i compli-
ance with the requirements specified in 13,

{3} When the bunted edges of the shell plates are welded at where the end of the buttstrap
of & riveted Jongitudinal joint do not extend fo the edges of the shell plates, the distance
feam the end of the butisirap fo the edge of an adjacent shell plate shall not exceqd
40 mun a2 shown s Flg. 4.3, The carbon content of a welded plate shall not excesd
$.35 9, In this case, no radiographic examination for the welded portion is nesded.

Fiy, 4.3
m“’""} tinit; mm
™ "
{ o
_ gs%—--wé}@(mmn}
wWelded | 91 | 4
N8l et
o b
2y e G g A
o
£
: bole
S5l

|
|
]

{3} Sea? welding may be applied on the plate edge of & yiveted joint, on the edge ol & nozele -

or & reinforcoment element for an opening, on the edge of 2 stiffening ring, on the cdge
of & rive! head and on the other portion specially designated. In this case, the cavhon
zontent of a material shall not excegd 0.35%. ’

4,12 Restrictions for Uses of Brazing  Brazing shall not be applied to the following joints.

{a} Joints of & shell which exceeds 23 mm in plate thicknoess
(b} ‘Longitudihal lap jeints of a shell which excesds 10 ram in plate thickness
{c} Lap joints of a shell which exceeds i mun in plate thickness

idy ismp ji;}izé_tﬁ_ of & shell-to-head which exceeds 25 mm in plate thicknessa

4.13 PBrazing Filler Metals  The brazing filler metal shali bea nonferrous metal or an
alloy thereaf which the melting température Is not less than 4507 ¢ and doss not exceed that of
the base metal belag brazed.

§.14 Owerlaps of Plates to be Brazed The dimension of the overlapping of a plates io be
brared {inclusive the portion at which the buttstrap overiaps 1o sach edge of the shell plate)
shall be not less than the followings, appropriatsly to'the type of a jeint.

% times the thickness of the shell plate
4 times the thickness of the shell plate

Longitudinal Joints
Cireumisventisl loints

e e e S ST

g
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4.13 Strength of Brazing  The strength of brazing shall be as Inllows.

{i} Effictency of a brazing joint shall be not more than 80 4.

{3} Efficiency of a brazing jeint of dissimilar maiterials shall be based on the weaker
material,

{3} SBhesxing strength of a brazing portion shall be 7 E&:g/mmz
4.16 Thickness of Butistraps {n Brazing Ioints  The thickness of a8 brazing buttstrap used
i & shell shall be determined by the following formula.

foem G g2

where, ¢: minimum required thickness of the buttsirap {mmi; .
when a corrosion allowance is considered for the shell
plate, the same amount of the sllowance shall be addad
T the lnner buftstrap.

#5: regquired thickness of the shell plato {(nmm}

5. Shells .

5.1 Minimum Thickness of Plates  Thé mininuum thickness of a plate in & shell or any other
portion subjected to the pressure shall be as follows.

{1} Carbon Steel Plates and Low-Alloy Steel Plates © 3 mm for plates having a welded
joint, 5 mm for plates having & rvivetod jolnt

g

Rermrks: The mintmom thickness shall be that not including corrosion allowances .

{23 ”gh Alloy Sieel Plates 5 mm for plates not eApeﬁEc" corrosions, 2.5 mrm for
plates expected corrosions

{3} Nonferrous Plates 1.5 mm for plates having a welded joint and not expected oo tyo-
slong, 2.5 mun for plaies having & welded joint and expocted corrosions, % mun for
plates having & viveted joint

Remarks: A b,w od joint is considezred as welded joint,

5 o
5.2 Cylindrical Shells and Spheres under Internal Pressure  The strength of a cylindrical g;? '
ahell and 2 sphere under internal pressure shall be as follows .

{1} The minimum required thickness oy the maximum allowable working pressure of 8
g:v,amrjmcai shell ¢r & sphere under internal pressure shall be determined by the
follpwing formulas,

£} Cylindrical shell

£
Wl exy-1.2P

Saging on the Inside diameter

o D0oznG=a)
el e —a) i

S Phy i
T renr e '

r Hasing on the oulside dismetey
j

N

sjuswnooqg
O

':u‘
o
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whers, ¢ minimum thickness of the plate fmm)
P maximun allowable working pressure {éﬁg/’gtmg}
0. inside diameter of the shell {mm;

B, outside diameter of the shell {mm}
¢: tensile sirength of the material {kg;’mmﬁ}

=: ratio of the allowahle tensile siress value to the tensile strength;
1/4 for steels and the value specified in 2.13 for steel casting;
and sr may use 1/2.5 of the yield strength for materials of which
the yield strength iz over 70 7 tut not over B0 % of the tensile
strength, and 1/2.8 of the yield strength fox materials of which the
yieid strength is over 80 % of the tensile strength. However, where
the allowable stress value for an elevated temperature i8 giyen, oz
zhall be the value thereot.

y: efficiency of the longitudinal joint or of the ligaments botwean
unpeinforced multiple apenings.

a: corrosion zilowance: not less than 1 mm {or carbon steels and low-
alloy steels. However, it may {1 for stainiess steels, other COT¥oe-
sion-rosistant materials or for special cases that no corrosion is
expocied. '

Remarks 1. For low-tempersture operation, special congiderations shall be 1aken .
o determine an allowable stress velue {ax} accordingly to the material
used.

9. The formulas basing on the outside diameter shall be applied o the
g, :
ib} Sphexecs
B e e e i .
T $8ery~0.4P ‘e

PR L7 A Gl S
e 4 {e—a)

. Lt . & . : %
where, D inside diametel of the sphare {mm}
9: efficiency of the joints of the sphere
5, P.oe,x gnd 2 are as defined in 5.4 41} (3).
£2¥ The minimum required thickness foy the cylindrical shéll under internal pressure of
whick the plate thickness exceeds 1/2 of the inside radiug, ox for the sphere undey
internal pressure of which the plate thickness excoods 0,356 time of the inside radiug,
shall be determined by the following formulas in spite of the rulee in 5.2 {1} {a).
However, they shall comply with 5.2 {1}, when the operating lemperature ercesds
374%
{a} Cylindrical gshell
g B L/ Z— )b
W00 gryt P
ggm 9 ere— 7
o dB0ary (213

&4
oy :

P it SRR
&f:mi“’g ‘@'E;

where, &:laside radius of the shell {mm}
i .0, 5,5 and @ YT 09 defined in 5.2 {1} {a}

"‘wd"\?‘!
Ty
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{by Sphere
!s' fe YT w1y 4 g

o 2100 grat Py
1 v Llrgxg- F

po Bgrg(Y = 1)
’ Y 2
R O et T }“
¥ i bl
where, K. inside radius of the sphere {mm)

8 P, and @ axe as defined in 5.7 {1y {a), and » 13 a5 defined in 5.7 {1Yiby.-

Atn

o &3 Circumlerential Joints of Shells
ehall not be less than 50 9, of the stren

The strength of the clreumferential joint of 2 sheil
gth of the longludinal joint . However, it may be at least
35 % of the strength of the longitndinal Joint when both beads are supported by tubes or longitu-
dinal staye and the longitudinal force acted on the dircumferential joints becomes not more than N
50 % of that not stayed by tubes or longitudinal stays. 5;}

5.4 Cylindrical Shells or Spheres Under External Pressure  The maximum allowabie working o
pressure of a cylindrical shell or a sphese under extomal pressure shall be determined by the
following formulas, - :

{1} Cylindrical shell
Do B g}
3
where, F:maximum allowable working pressuze {icg,f’s;mg}
' £: a8 defined in Figs. 5.1 10 5.8. 7 shall be the largest valug of
the foliowings . However, / shall be the distance betwoen hoad-
bend lines plus 1/3 of tho deoth of each head for th s sheil without
stilfening ring {mm}.
{i} distance between the pentres of adjacent stilfening cings {mm}

{ii} distance from the centre of the stiffening ving near the shell
gnd 1o the ’s"aea{é-—bend tine plue 1/2 of the depth of the head {mm}

Y
e

minimuem thickness of the plate {mm}
D outside diameter of the ghel? finim)

@1 corvosion allowance; not less than | mm for sacbon stesls and
iow-alloy sieels. However, it may & for steinless steels, other
corrosion-resistant materials or for special cases that no corra-
sion i expected,

£ factor, as defined in Table 5.1

Table 5.1

Type of longitudinal joint i
Seamless or hutted type 1.0
Lapped type .5

Remarks: For low-temperature operation, special considerations shall be taken

to determine an allowable siress value { o« 3 scoordingly to the material
weed.,

| sjudwWIN20(

R B e e o S ok o o L

i, T
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#

" where, . outside radiug of the sphers {mm}

Remarhe:

P8, C, ¢ Bod ¢ ave as defined in 5.4 {1},
tn Figs. 5.1 to 5.8, the velue 5 can be determined by the following
procedures .

£1% Cwlindrical shell

1. Enter the value 410, 8t the vertical axis.

2 Determine the value Dy(i—«), 2ssuming the thickness of the plate used,

F

3. Riove horizontally the point 40, , o the line representing Daf(t ~ad

§. From this intgrsection, move veriically to the line for the maxirmurn
‘gperating temperature. C '

5. From this intersection, move horizentally to the vertical axis B.

Sihore
Onter the valus 87108 (1-s)al the verticel axis, move horizontally to the dotted
line {sphere line) and determine by the same nrocedurs as above {1},

R

R A TR ek et

J2
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but not Including, 2

Fig. 5.1, Carbon Steel {Yield strength 17 kg/mm? 1o,
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Biainless Steel (SUS 283
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