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JAPANESE INDUSTRIAL STANDARD JIS B 8284 : 2003

Quick closure for pressure vessels

1 Scope This Japanese Industrial Standard applies the calculation of the pressure
parts (including load transmission parts) of quick closure for pressure vessels of design
pressure less than 100 MPa and design temperature 250 °C or lower. However, the fol-
lowing quick closures are not included. The application of them shall be in accordance
with relevant regulations or standards for pressure vessels.

a) Those which are exposed to flame directly.

b) Those which are under particular conditions of significant thermal stress and ther-
mal impact.

Remarks : The strength calculation of the self fastening system clamp type pipe
fittings used for piping and the like may be in accordance with this
Standard.

2 Normative references The following standards contain provision which, through
reference in this Standard, constitute provisions of this Standard. The most recent edi-
tions of the standards (including amendments) shall be applied.

JIS B 0190 Glossary of terms used in construction of pressure vessels
JIS B 8265 Construction of pressure vessel — General principles

JIS B 8266 Alternative standard for construction of pressure vessels

3 Definitions For the purposes of this Standard, the definitions given in JIS B 0190
and the following definitions apply.

a) pressure Unless particulary defined clearly, the gauge pressure.
b) design pressure The pressure used for the design load condition.
c) design temperature The temperature used for the design load condition.

d) clamps The members for connecting the shell side flanges and cover plate, and of
which structure is as shown in figure 1 and figure 2.

e) solid clamp type The structure with which the lugs of shell side flange and lugs of
cover plate are to be connected each other, and clamp is of the solid type.

f) split clamp type The structure in which the shell side flange and cover plate are
connected, and the clamps are split. Usually that splits into two parts is used.

g) integral type with lugs This is a type that shell and clamp are integrated, having
a structure of which lugs connect with the lugs of cover plate.

h) sectional ring type This is a type that shell and clamp are integrated, having a
structure in which the cover plate is retained by the sectional ring.
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i) yoke frame type This is a type which is so constructed that the cover plate at-
tached to the both ends of pressure vessel shell are retained by rectangular or
obround type yoke frame.

j) clamp connection metal fittings The metal fittings for connecting the split clamps,
such as the bolts and lock pins.

Remarks 1 The design temperature shall be the mean temperature or above (or
below, when the design temperature is 0 °C or below) in thickness
direction of materials. However, in any case, the surface tempera-
ture of material shall not exceed the working limit temperature or
the range specified in the table of permissible tensile stress for that
material.

2 When different temperatures have been set for the individual parts
of a pressure vessel, the design temperatures may be specified on
respective parts.

3 The temperature of material shall either be obtained from the heat
transfer calculation formula or be obtained by measuring the tem-
perature of the material and temperature of contained substance,
attaching the thermometers (thermocouple, thermistor and the like)
to the similar pressure vessel ahich has already installed under the
identical working conditions, as required.

4 Range defined as quick closure and types and part names

4.1 Range defined as quick closure The range defined as the quick closure in this
Standard shall be the shell side flange of pressure vessel and lugs. clamp connections,
cover plate and its lugs, sectional ring and yoke frame.

4.2 Types of quick closure and part names The quick closure shall be classified as
given in the following according to its types.

part names shall be as given in figures 1 to 6.

a) Clamp connection type The clamp connection type shall be the solid clamp type
given in figure 1 and the split clamp type given in figure 2
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Figure 2 Split clamp type

b) Integral type The integral type shall be the integral type with lugs given in figure
3 and the sectional ring type given in figure 4.
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Clamp lug

/Clamp ring
/Cover plate lug
/Clamp shell

] /Flange ring
/Flange neck

Cover plate

Self-sealing
gasket

Inner flange

Figure 3 Integral type with lugs

Clamp lip

\[—{—\/rClamp ring
Sectional ring \V ‘ ___/Clamp shell

I ] Flange ring
Cover plate \(\]\ /
/

Self-sealing /

gasket

Figure 4 Sectional ring type

¢) Yoke frame type The yoke frame type shall be the rectangular type yoke frame
given in figure 5 and the obround type yoke frame given in figure 6.
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Figure 5 Rectangular type yoke frame
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Figure 6 Obround type yoke frame

5 Construction : general

5.1 Materials The materials used for the quick closure shall be in accordance with
the requirements of applicable standard, and the following:

a) The materials shall be limited to iron and steel materials.

b) The material used for shell flanges and clamps shall be forgings.
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¢) The material used for frames may be as agreed between the parties concerned with
delivery.

5.2 Design: General The general matters as regards the strength calculation of
quick closure shall be in accordance with the following:

a) The stress of each part of quick closure shall be calculated in accordance with the
specifications of clauses 7, 8 and 9, and the values obtained shall be the allowable
stress limits shown in clause 10 or under. In this case, the values of allowable ten-
sile stress shall be the values given in attached table 2.1.1. of JIS B 8265. However,
the values of the allowable tensile stress, when the deformation of the austenitic
stainless steel is allowed, shall not be employed.

b) Since this closure is subjected to the repeated loads owing to its function, the fa-
tigue analysis shall be conducted in accordance with JIS B 8266 annex 8 by ob-
taining the peak stress of each stress concentrated part, which corresponds to the
sum of primary, secondary and peak stress.

5.3 Test and inspection After machining, the flange lugs, flange lips, cover plate
lugs, cover plate lips, clamp lugs, and corners of yoke frame shall be subjected to mag-
netic particle examination or visible dye penetrant testing to confirm that no defect ex-
ists.

6 Common symbols of quick closure The common symbols used for the strength
calculations of quick closure for pressure vessels shall be in accordance with the fol-
lowing:

Symbols!
P :design pressure (MPa)
A :outside diameter of flange lug or of cover plate lug (mm) (see figures 7 and 9)
outside diameter of flange lip or of cover plate lip (mm) (see figure 11)
outside diameter of cover plate with lug (mm) (see figures 7 and 13)

B :inside diameter of shell or of flange ring
(mm) (see figures 7, 9, 11, 13, 16 and 19)

C, :outside diameter of contact surface of clamp lug with flange lug
(mm) (see figure 9)

outside diameter of contact surface of clamp lip with flange shoulder
(mm) (see figure 11)

C, :inside diameter of contact surface of clamp lug with flange lug
=C;+2r, (mm) (see figure 9)

inside diameter of contact surface of clamp lip with flange shoulder
(mm) (see figure 11)

C; :inside diameter of clamp lug tip end (mm) (see figures 7, 9, and 13)
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inside diameter of clamp lip tip end (mm) (see figures 11 and 19)
C, ‘inside length of clamp (mm) (see figures 7 and 9)

effective inside length of split clamp (mm) (figure 11)
C; ‘ length of clamp Iug or length of clamp lip (mm) (see figures 7, 11, 13 and 19)
C, ' length of clamp lug or moment arm length of clamp lip

=C—r (mm) (see figures 7, 11 and 16)
C, : length of clamp shell (mm) (see figures 7, 11, 13 and 19)
C, *length of clamp (mm) (see figures 7 and 11)

Dy *outside diameter of flange neck or diameter of cover plate lug root
(mm) (see figures 7, 11 and 15)

G :outside diameter of gasket (mm) (see figures 7, 11, 13 and 19)

f :stress correction factor of flange hub
(in accordance with figure 4 of JIS B 8265 annex 3)

/1 - dispersion coefficient of load acting on hug
= 1.2 for solid clamp type
= 1.1 for integral type with lugs or sectional ring type

/> *lug width coefficient of clamp = L,/L

/2 “lug width coefficient of flange = L, /L.

go : thickness of flange hub tip end (mm) (see figures 7, 11, 13 and 19)
g: : thickness of flange neck (mm) (see figures 7, 11, 13 and 19)

g> "length of flange lug (flange lip) or cover plate lug (cover plate lip)
(mm) (see figures 7 and 13)

length of flange shoulder (mm) (see figure 11)
i :length of flange hub part (mm) (see figures 7, 11, 13 and 19)
hy - length of flange neck part (mm) (see figures 7 and 11)

Minimum length of 4, is 0.5 g, or 6 mm, whichever is longer
&> : thickness of flange lug root or of flange lip root (mm) (see figure 7)

A5 - thickness at root of cover plate lug or cover plate lip (mm) (see figures 7 and 11)

C1 +C2

hp “moment arm length given in figure 9 = { 5

- (B+g1)}/2 (mm)

Ar “moment arm length given in figure 9 = (G+C) 4_ (B+G) (mm)

n - number of lugs or number of sectional rings (see figuregs 8, 14 and 22)

L :length of clamp lug root (arc length) (L=1,) (mm) (see figures 8 and 14)

L. ‘length of flange lug root or cover plate lug root (arc length)
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(mm) (see figures 8 and 14)
L, * pitch of clamp lug root (arc length) (mm) (see figures 8 and 14)

Ly * pitch of flange lug root or cover plate lug root (arc length)
(mm) (see figures. 8 and 14)

r¢ - inner radius of corner of flange lug and lip, cover plate lug and lip tip
(figures 7, 11 and 15)

#. - inner radius of clamp corner (mm) (see figures 7, 11, 13 and 19)

r, - inner radius of body flange corner or cover plate corner
(mm) (see figures 7, 11, 13, 15 and 19

r; 1nner radius of clamp lug or clamp lip tip end corner
(mm) (see figures 7, 11, 16 and 19)

7 :length of flange ring (mm) (see figures 7, 11, 13 and 19)

T, : thickness of cover plate (mm) (see figures 7, 11, 13 and 19)

H : total load acting due to internal pressure =% G°P (N (see figures 9, 16 and 20)

Hp “load acting on flange bore area due to internal pressure = Zpp

2
(N) (see figures 9, 16 and 20)

M, : moment generating on connceting surface of clamp ring with clamp shell
(per unit peripheral length of clamp shell mean diameter)
(Nmm/mm) (see figures 9, 16 and 20)

Mp - moment due to load acting on flange bore area = Hphp
(Nmm) (see figures 9 and 20)

Mz : offset moment = Hp (g1 — go) /2 (Nmm) (see figures 9, 14 and 20)

My - moment generating on connecting surface of flange ring with flange neck
(Nmm) (see figure 9)

M, : total moment acting on flange (Nmm) (see figures 9, 16 and 20)
o f2i=v) 1818 (
ﬂ . 4 52 - l/mm)
B g vBg

v ! poisson ratio = 0.3

o, : allowable tensile stress of material (N/mms?)

7 Strength calculation of clamp connection type

7.1 Solid clamp type

a) Symbols of dimensions of solid clamp type Symbols of dimensions of solid clamp
type are given in figure 7 and figure 8.
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Figure 8 Symbols of dimensions of lug part

b) Loading conditions, stress symbols and evaluating positions of solid clamp type
The loading conditions of solid clamp type are be given in figure 9.

In addition, the stress symbols and evaluation positions thereof are be given in

figure 10.
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Figure 9 Loading conditions of solid clamp type

Figure 10 Stress symbols and evaluating positions of solid clamp type

Documents

PROTECTED BY COPYRIGHT Document Sharing Hub

Full document details: JIS B 8284-2003


http://www.avadocuments.com/doc/jis-b-8284-2003
http://www.avadocuments.com/doc/jis-b-8284-2003

11
B 8284 : 2003

¢) Meanings of symbols The meanings of symbols used in the strength calculation
of 7.1 shall be in accordance with the common symbols of clause 6 and the follow-
ing:

Hy : the difference between the total load which acts due to internal pressure
and the load generating on the flange bore area

=H—HD:%(G2—32)P (N)
1, : the geometrical moment of inertia for the neutral axis parallel to the

flange face of flange ring = gi]; (mm?*) (hatching portion of figure 9)
g ‘the radial distance from the inside diameter of flange to the

graphical centre (Gg) of flange ring = % (mm) (see figure 9)

h :the axial distance from the flange surface to the graphical

centre (Gg) of flange ring = % (mm) (see figure 9)

M; : the moment due to the difference between the total load
due to internal pressure subjected to the flange
and the load which subjected to the flange bore area
= Hrhy (Nmm) (see figure 9)

Oy * the shear force generating on the connecting face of the flange

ring and flange neck = S M, =1.818M,,//Bg, (N) (see figure 9)

K. :the stress concentration factor at the corner of flat cover plate lug
[see 7.1.4 ¢) 3)]

Kgzr © the bending stress concentration factor of flange corner [see 7.1.2 e)]
K7+ ‘ the tension stress concentration factor of flange corner [see 7.1.2 €)]
Szc - the bending stress of clamp (N/mm?2)
Sgr: the bending stress of flange corner (N/mm?)
S7c 1 the membrane stress in the longitudinal direction of clamp (N/mm?2)

Srr : the membrane stress in the longitudinal direction of flange corner (N/mm?)

S : the stress in the longitudinal direction on the outer surface

of flange neck (N/mm?2)
S, “the shear stress in the longitudinal direction of flange lug root (N/mm?2)
S; : the bending stress at flange lug root (N/mm?2)
S4 ! the shear stress in the radial direction which generates at the
connecting part of flange ring with flange neck (N/mm?)
S5 ! the maximum stress at flange corner portion (N/mm?2)
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S : the stress in longitudinal direction of clamp (N/mm?2)
S; :the shear stress at clamp lug root (N/mm?2)
S; : the bending stress at clamp lug root (N/mm?2)
Se *the bearing stress of clamp lug with flange lug (N/mm?2)
Sio - the maximum stress at clamp corner portion (N/mm?)
Si1; - the shear stress at root of flat cover plate lug (N/mm?2)
S1s - the bending stress at root of flat cover plate lug (N/mm?2)
Sis :the maximum stress at corner of flat cover plate lug root (N/mm?)

7.1.1 Moment and shear force acting on flange The moment and shear force acting
on the flange shall be in accordance with the following:

a) Total moment acting on the flange (M,)
Mg:MD+ MT+1MF (Nmm)

b) Moment and shear force generated on the connecting surface of the flange ring
with flange neck

1) Moment (My)

M,,:MO/ 1+% (T—Fz)+i;§0§f*— (Nmm)
& gf(f?)
2) Shear force (Q))
0, =1818 M,/ \Bg, N

7.1.2 Stresses of flange ring (flange neck) and flange lug root The stresses of the
flange ring (flange neck) and flange lug root shall be calculated by the following for-
mulae, and the results shall be the allowable stress limits defined in clause 10, or un-
der.

a) Stress in the longitudinal direction on outer surface of flange neck (5,)

S = Hp + ?MH I (N/mm?)
7g{B+g) rzg’(B+g)

b) Shear stress in the longitudinal direction of flange lug root (S,)

o LsH

~ /mm?
=T fi (N/mm?2)

¢) Bending stress of flange lug root (S;)

3H[_91&_D0)

S = 2 fi (N/mm?)

I’ZLL- h22
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d) Shear stress in the radial direction generating on the connecting surface of flange
ring with flange neck (S,)

1.50x .
- =l N/ 2
B rge (Nimm?
e) Maximum stress of flange corner (Ss)
Ss= (Kpr Sgrt+ Krr Ste)f1 /> (N/mm?2)
where,
g| + 2g2 _ 1 3 0.85
Kpgr=1+ &1 (—‘—gL)
2(5.37-&23?— - 4.8) T
&1
gl + 2g: 51 0.63
£ 21
K =1+ =
" 4[14g1+2gz_®(rh}
) 2
Spe = —Mu (N/mm?)
T (B + g1)
- Hp )
S7r = e B<g) (N/mm?2)

7.1.8 Stresses of clamp The stresses of clamp part shall be calculated by the follow-

ing formulae, and the results shall be the allowable stress limits or under specified in

clause 10.

a) Stress in the longitudinal direction of clamp The longitudinal stress of clamp
shall be calculated by the formula defined in 1). However, the formula defined in 2)
may also be employed.

1) Stress in the longitudinal direction of clamp (S,)

Se = Sec+ Sre (N/mmz)
where,
6Ml o)
Ssc = |C,2 ‘ (N/mm”)
H 2
St =G +2C, s C )G, (N/mm®)
H(C, +C,/2)

7(C+2C, +C,)

M
| (1-1v?) (cw_cg )310 {c2+2(c,,,+c,) . B(C. —C,)
B(C:+2C, +CH\ 2G, 8T G+ 20, 3
(Nmm/mm)
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3(1-+° . .
b= ( v ) — = 1318 (1/mm)
4 Cz( C, +2C, +C ) JCA(C +2C, + C))
' 2
2) Stress in the longitudinal direction of clamp (S,)
Se= Ssc+ Stc (N/mm?)
where,
H(C, +C
Spe = 6H(C, +C./2) 7 (N/mm?)
ﬂ-(Cz + 2Cm + C[)Cf‘-
H
= 2
R (A TR GA T (N/mm?)
b) Shear stress of clamp lug root (.S7)
3NH
S = —_——— 2
e (oo (N/mm?2)
¢} Bending stress of clamp lug root (Ss)
g = 24/ HC 5 (N/mm?)
nL(C. —C,)
d) Bearing stress of clamp lug with flange lug (S)
__ 2HH )
S9 - n(Cl—Cz)Lc (N/mm)
where, L. is either I or L., whichever is the smaller
e) Maximum stress of clamp corner (S,
S10=/1.f2 (Kpc Spc+ Kre Stc) (N/mm?)
where, Kjpc :factor of bending stress concentration at clamp corner
portion
C, " 2C[ —1 0.85
2{5.37—'+—1—4.8} re
C
K¢ - factor of tensile stress concentration at clamp corner por-
tion
Ct + 2C1 —l 0.65
=1+ ¢ (—g—’-)
- C[ + 2(:'l e
4{1.4—0 1}

7.1.4 Calculation of flat cover plate The strength calculation of flat cover plate of
quick closure shall be in accordance with the following:
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a) Thickness of flat cover plate (7)

1) Solid clamp type, split clamp type and integral type with lugs (see figures 7, 11
and 13)

T =G 0.3P+ 1.9Hﬁ (CM—CZ _Ej (mm)
T, o.xG’ 4 2
2) Sectional ring type (see figure 19)

0.3P
Ca

To =(Cs — 2u) (mm)

b) When a flat cover plate is provided with an opening When the flat cover plate is
provided with the opening of which diameter is 1/2 or under of the diameter of flat
cover plate (excluding the lug and lip part), the thickness of flat cover plate shall be
the value obtained by doubling the quantity in root in the formula in 7.1.4 a) or
over.

Those of which opening has been reinforced in accordance with 5.7 of annex 2 of
JIS B 8265 shall be exempt from this application.

¢) Stress of flat cover plate lug part
1) Shear stress of flat cover plate lug root (S,5)

Sy = —=L1 (N/mm?2)

2) Bending stress of flat cover plate lug root (S)4)
3f, H(Cl—;c— ~Dy ]
i’lLJ’hz

S14 = (N/mmz)

3) Peak stress of flat cover plate lug root corner (S;s)

When lugs are provided on the outer periphery of flat cover plate,

S15= K. 514

where, K. =022+

7.2 Split clamp type

a) Symbols of dimensions of split clamp type Symbols of dimensions of split clamp
type shall be given in figure 11,
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