JIS Bx8248 73 WM 4933L08 0021327 7 MM UDC 621.772.4-419:621.642:66.023-986

JAPANESE INDUSTRIAL STANDARD

Construction of Layered
‘Pressure Vessels

JIS B 8248 -

Translated and Published
by
Japanese Standards Association

Documents

Document Sharing Hub

Printed in Japan : - . 168



http://www.avadocuments.com/doc/jis-b-8248-1978
http://www.avadocuments.com/doc/jis-b-8248-1978

JIS Bxa2ud 78 M 4A33L08 0021328 9 M

Translation without guarantee
In the event of any doubt arising, the original
standard in Japanese is to be evidence



http://www.avadocuments.com/doc/jis-b-8248-1978
http://www.avadocuments.com/doc/jis-b-8248-1978

e e e e e

JIS Bx824s 76 EE 4933L08 0021329 0 mm UDC 621.772.4-419:621.642:66.023-986
JAPANESE INDUSTRIALL STANDARD JIS

Construction of Layered Pressure Vessels B 8248-1978

1. Scope

This Japanese Industrial Standard specifies the layered pressure vessels,
hereinafter referred to as the 'layered vessels', to be used under the pressure
exceeding the atmospheric pressure and at the temperature of -30°C to 350°C

incl,
The matters not specified herein shall be in accordance with JIS B 8243.

Remark: In this standard, units and numerical values given in { } are
in accordance with the International System of Units (SI) and
are given for reference.

2. Definitions
For the purposes of this standard, following definitions apply:

(1) Internal Layer A part constituting the internal wall of the layered vessel.

(2) Layered Part A part layered outside the internal layer.

(3) Dummy A steel sheet to be used, irrespective of the strength, particu-
larly where the protection for the internal layer is required in welding of
the first layer of the layer material.

3. Classification

The vessels shall be classified into following three types according to the
manufacturing system of the layered shells:

(1) Concentric System A system in which the shaped steel sheets are piled
concentrically on an internal layer made by welding after bending process
of sheets or on a tube, and these are joined by longitudinal welding joint;
thus the steel sheets are piled on to a required thickness. [See Fig. 1 (1).]

Applicable Standards: See page 26.
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(2) Wrap~-Winding System A system in which the steel coil or steel sheet
is wrap-wound spirally, on an internal layer made by welding after bending
process of sheets or on a tube, to obtain a required thickness. As the
outermost layer, steel sheets may be piled on cylindrically. (See Fig. 1

(2) (@) and (b).)

(8) Shrink-Fitting System A system in which the cylinders made by welding
after bending process of comparatively thick sheets are shrink-fitted each
other to a required thickness. (See Fig. 1 (3).)

4, Materials

4,1 Materials for Internal Layer The materials used for the internal layer
shall be in compliance with the following standards, or shall be those which are
equivalent or superior to these in mechanical properties.

JIS G 3103 JIS G 3106: Class 1, B and C; Class 2, B and C;
Class 3, B; Class 4, B and C and Class 5

JIS G 3115 JIS G 3118 JIS G 3119 JIS G 3120

JIS G 3126 JIS G 3455 JIS G 3456 JIS G 3458

JIS G 3459 JIS G 3460 JIS G 4109 JIS G 4304

JIS G 43056

The high tension strength steel sheets and strips for layered pressure vessels
specified in Appendix 1

JIS H 31003 C 1100 P, C 1100 R and C 1020 P
JIS H 4000 JIS H 4600
4.2 Materials for Layered Part The materials used for the layered part shall

be in compliance with the following standards, or shall be those which are equiva-
lent or superior to these in mechanical properties.

JIS G 3103 JIS G 3106: Class 1, B and C; Class 2, B and C;
Class 3, B; Class 4, B and C and Class 5

JIS G 3115 JIS G 3118 JIS G 3119 JIS G 3120

JIS G 3126 JIS G 4109

The high tension strength steel sheets and strips for layered pressure vessels
specified in Appendix 1

4,3 Materials for Dummy  The materials used for the dummy shall be the
materials specified in JIS B 8243.
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4.4 Welding Materials The welding materials shall be in compliance with
the following standards or shall be those which are equivalent or superior to
these in mechanical properties when used. However, where it is impossible to
comply with these standards according to the kind of base metal, the welding
material adequate to the base metal shall be used.

JIS Z 3202 JIS Z 3211 JIS Z 3212 JIS Z 3221
JIS Z 3223 JIS Z 3224 JIS Z 3231 JIS Z 3232
JIS Z 3241 JIS Z 3311 JIS Z 3312 JIS Z 3321
JIS Z 3322

5. Strength Calculation

5.1 Shell The maximum permissible pressure for the shell of layered
vessel under internal pressure shall be given from the following equation:

(L) Where Materials of Internal-Layer Material and Layer Material Are Identical

200 c .
P, =ﬁax770,(2~—”) InkK

Op
{PA=«/2———3«¢1.1‘770‘((2—%) an}

The calculated. thickness of shell where the above calculating
equation is used shall be as follows:

p=Ds V3P
9 | exp -1
200 @y a,,<2—- o )

B

i 12)« exp ~ 3P -1
2 axve, (2— Oy )
Op

where p,: maximum permissible pressure (kgf/cm2){MPa}

o : correction factor corresponding to designed temperature
given in Table 1

xz ¢+ reciprocal of safety factor taken as 1/3

7 : efficiency of welded joint given from the following equation:

, ”‘“"[I‘W}
= fot 1,
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thickness of internal layer excluding corrosion
allowance (see Fig. 2) (mm)

efficiency for longitudinal welded joint of internal layer,
referring to Table 12,2 of JIS B 8243

thickness of layered part excluding corrosion allowance
(see Fig. 2) (mm)

efficiency for longitudinal welded joint of layer
material, referring to Table 12.2 of JIS B 8243

the largest number of longitudinal welded joints
included throughout total layers of the layered part,
within the larger of the central angle of 6 degrees
distributed 3 degrees each in both sides or circumfer-
ential length of 80 mm distributed 40 mm each in both
sides, taking an arbitrary longitudinal welded joint as
centre whichever is larger

number of layers of layered part

specified minimum yield point or 0.2 % proof stress
of material (kgf/mm2) {N/mm?2}

specified minimum tensile strength of material

(kgf/mm2) {N/mm2 }

D,

D,
outside diameter (see Fig. 2) (mm)
inside diameter (see Fig. 2) (mm)
calculated thickness of shell (see Fig. 2) (mm)
designed pressure (kgf/cm2) {MPa}
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Table 1. Correction Factors Corresponding
to Designed Temperatures

Designed i
temperature 9C¢°C) t(‘;%xégsc o d
—-30=0=50 1

9—50
= — T
50 < 8 =< 150 1 1000
150 < 6 £ 350 0.9

Fig. 2, Dimension of Layered Shell

Internal layer

Layered part

(2) Where Materials of Internal-Layer Material and Layer Material Are Different

_ 200 Gl t 0,00 ( _ Oy
Pu=7g ax L+t 2

2 (Ty(tg“'o' ofo ( Oyo ) }
S v y
{1 4= 75 axl tt i, 2 o InK

)an

(1)

_ The calculated thickness of shell where the above calculating
equations are used shall be as follows:

t=%[exp ~3P _1]
’ oyitiFoy0ts Tyo
oaer St (o )

i 0

1= Di [ VIP .
‘l 2 l: P 2 axy Oyt Oyl (2_ Tyo ) B :|}

ti+t,
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where o, : specified minimum yield point or 0.2 % proof
stress of internal-layer material (kgf/mm2)
{ N/mm?2 }
g9, : specified minimum yield point or 0.2 9 proof
stress of layer material (kgf/mm2) {N/mm?2}
o : Specified minimum tensile strength of layer
material (kgf/mm?2) { N/mm2 }
P, P t,D,a z, 0 t, t, and K shall be the same as those in 5.1 (1).

Where the elongation of an internal-layer material is remarkably
small compared with that of a layer material, the strength of the internal-
layer material shall not be caleulated in the strength of the shell.

5.2 Hole to Be Istalled on Layered Shell

(1) Limits on Size of Hole The size of hole to be installed on the layered
shell shall be as follows:

(@) It shall be not more than 1/2 of inside diameter and be not more than

500 mm, in the case where inside diameter of shell is not more than
1500 mm.

(b) It shall be not more than 1/8 of inside diameter and be not more

than 1000 mm, in the case where inside diameter of shell exceeds
1500 mm,

(2) Reinforcement of Hole The hole to be installed on the layered shell
shall be reinforced as the following. However, no reinforcement is
required for the hole for attachment of tube of nominal diameter 50 A
or under or for fittings of outside diameter 61 mm or under.

A=dtk
where A : required minimum sectional area of reinforcing
material (mm?2)
d : hole diameter (mm)

¢t + calculated thickness of shell (mm)

k i coefficient corresponding to strength of
reinforcing material and layer material

k=1 fOI‘ 0'520'

k=—2— for o:<o
Op
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