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2.8 Area of portion, calculated as reinforcement, of thickness of sheil or head and nozzle The 

part materials, which axe effective for reinforcement, are as follows, provided that these shall not 

be commonly applicable to two or more holes. 

Portion having thickness of subtracting minimum thickness from shell or head thickness 

Portion having thckness of subtracting minimum thickness from nozzle thickness, only when 

the nozzle and the pressure vessel are a complete one unit or the nozzle be welded with the 

pressure vessel by complete joint penetration. 

Deposited metal completely integrakd into pressure vessel wall 

Deposited metal for complete joint penetration of nozzle neck with separately added 

remforcement 

The paart materials like wear plate, which is continuously welded with surroundmgs but not 

with the pressure vessel wall, may be calculated as the redorcement as far as it satisfies the 

rules in 2-10. 

The metals cansidered as reinforcement in accordance with b), c) and ds shall satis& the 

following hitation. 

I (a, -a, )A TI 50.000 8 

Where, aR : Average coefficient of expansion of reinforcement at set 

temperatwe (iPC) 

a, : Average coefficient of expansion of pressure: vessel materials 

at set temperature (iPC) 

AT : Either of temperature Merence between 20 OC and tempera- 

ture in use, or temperature Merence between lowest and high- 

est ternperahms in use, whichever larger. 

For the design of exceedmg this limitation, the nozzle even within the range of 

remforcement shall not be treated as remforcement. Also, the deposited metal for Wet weld of 

the node, the shell or the separately added remforcement plate shall not be treabd as 

reinforcement. For the other reinforcement, the rules in a) to e) shall be applicable. 

Remarks : For the design of exceeduig the limitation in O, the fatigue analysis in annex 8 is 

necessary. 

2.9 Strength of remforcement The strength of the reinforcement shall be subject to the 

following requirements. 

a) The design stress intensity of materials to be used for the remforcement shd not be less than 

NI % of that of the pressurc vessel materials at the design temperature. 

b) When materiais of lower design stress intemity than that of the pressure vessel materials are 

used as the reinforcement, the reinforcement, ma shall be increased in inverse proportion to 
the ratio ofthe design stress intensity of the nozzle materials to the pressure vessel materials. 
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c) Even if the design stress intensity of the nozzle materials or the deposited metal is higher 

than that of the pressure vessel materials, the reinforcement area shall not be reduced. 

d, The strength of the materials in the relevant portion shall be used for the fatigue analysis. 

2.10 Nozzle to be redomd by reinforcement plate The nozzle of remforcement plate type 

shall cab& all of the following requirements. 

The materiais of the nozzle, the reinforcement plate and the pressure vessel wall shall be 

those specded in columns I and IV of table 9.3 in the text. 

The specfied minimum tensile strength of the materiak shall not exceed. 550 N/mm2. 

Elongation of each material shall be 12 % or more in 50 mm of the gage length. 

The thickness of the redorcement plate shall not exceed 1.5 times of the post-corrosion 

allowance thckness of the pressure vessel wall. 

It shall satis& the des of the fabgue analysis of 6.4.3 c) in the main text. 

3 Hole reinfomment-design method (2) 

3.1 Meaning ofsymbol The meaning of symbols used in the design method c2) is as follows. 

R : Necessary minimum reinforcement area of reinforcement bun2> 

A, : Effective reinforcement area hm2) 

D : Inside diameter of considered section of cylindrical shell, spherical shell or formed head 

bun) 

R : Inside radius of considered section of cylindrical shell, spherical shell or formed head 

(mm) 

R, : Average radius of relevant portion = R+0.5 t (mm) 

d : Inside diameter of nozzle Grim> 

r : inside radius of nozzle Grim> 

t : Thckness of shell or head Gnm> 

t, : Fkquired thckness of shell or head Grim> 

t, : Thickness of reinforcement park of nozzle (mm) 

tp : Thickness of nozzle neck (mm) 

t,, : Required thickness of nozzle (mm) 

t,’ : t,+0.667x(mm) 

x : Width of inclened face = trtp (mm) 

4, r2, 1;, r4, r,, 8, 6ishallbeasannex2figxm3. 

L, L chdl be as annex 2 figure 4. 
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D/t 

d/D 

d/ JDt 

d/ \/Dt,, r2 it 

3.2 Limitation of application The nozzle shall satis& the following requirements. 

Node of cyhdncal Node of spherical shell or spherid portion of formed 

shell head 

loto loo loto loo 

0.5 or less 0.5 or less 

- 0.8 or less 

1.5 or less - 

d: %!Rt, 

Less than 0.2 

0.20 or more 

less than 0.40 

0.40 or more 

In the case of the spherical shell or formed head, 40 o/o or more of the minimum reinforcement 

area required m 3.3 shall be attached to the outside surf'aw of the connection part of the 

nozzle with the shell or head. 

Necessmy minimum reinforcement area mm' 

Nozzle of qInidncal shell Node of spherical shell or spherid portion of 

fomd head 

Not necessary(l> Not necessary (1) 

{4.03(d ' iz IF-1 .Sl)dt, (5.40(d i' d'x )'p-2.41}dt, 

0.75dtr dtm d 

6 =sidd/ D 

3.3 Area needed for hole reinforcement of shell and head The necessary rnmmum 

reinforcement area shall be as annex 2 table 1 correspondmg to the value of d / &-. Ths 

reqmment shall be met for all sections hamg the node ax~s. 

Annex 2 Table 1 Necessary minimum reinforcement area 

Notd) : However, the radius of the corner, rz (specified in annex 2 figure 3) 

or the equivalent thereof is necessary. 
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3.4 Effective range of reinforcement to be calculated as reinforcement materials The 
reinforcement materials satLsfjmg the minimum reinforcement area specdied in 3.3 shall be 
within the range shown in annex 2 figure 4. 

3.5 Strength of reinforcement The nozzle neck materials should be same as those of the vessel 

wall. When the design stress intensity of the nozzle materials be lower than that of the vessel wall 

materials, the reinforcement area shall be increased in inverse proportion to the ratio of the 

design stress intensity of the nozzle materials to the vessel wall materials. Even i€ the design 

stress intensity of the nozzle materials or the deposited metal is higher than that of the vessel 

wall materials, the remforcement area shall not be reduced. The strength of' the materials in the 

relevant portion shall be used for the fatigue analysis. 

3.6 Details of deformed section part The allowable example of the taper and the radius in the 

deformed section part shall be shown in annex 2 figure 3. The other shape may be wed, $it 

satisfies the specifications of the reinforcement area in 3.3 and its deformed section part is 

equivalent or less (e.g. the ratio of the radius to the thickness is the biggest). 

3.7 

requirements in 3.2 to 3.6 be saticfied. 

Stress index The stress indexes shown in 4.4.1 of' annex 8, may be used, if the 
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ai 

t 

2 
r- 2 or - , whichever bigger value 

f 

2 

7 

r3 2 <ri, or 2 , whichever bigger value 

1 f 

2 4 
r4 2 - & or - , whichever bigger value 

Annex 2 Figure 3 Details of corner part+ 
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Fiat face concludmg vessel  ax^ 

(Nozzle of cyhdr~cal shell) 

Vertld flat face with vessd 
~XLS (nde of cylindrical shell 
and head) 

\ 

&marks 1 Effective range of reinforcement 

a> Nozzle of cyluidrical shell 
1 

b) Nozzle of head 

c) The centre of L and L shall be an intersection point of the shell and the 

nozzle hawig a requred thckness of tr and trn respectively on the outside 

surîaee. 

d In the structure where the border of the effective range goes through the 

part of the dorm plate thickness, the eflective range may be regarded as 

Lor h, cutting such plate thickness 

Annex 2 Figure 4 Effective range of remforcement t 
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2 Reinforcement area 

The effective reinforcement area A, , shall be a shaded porhon in annex 2 

figure 4. 

The metal area withui the border excluding the area made by crossing of 

two basic shells shall contribute to the necessary area A-. 

The two basic shells shall consist of the normal inside radius R, the 

required thickness tr, the normal inside radius, rand the required thckness 

&Il. 

The effective reinforcement area A, shall have AL2 or more on any section 

having the nozzle axis in each side of the centre he of the nozzle. 

Annex 2 Figure 4 (concluded t 
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Annex 3 (normative) 

Bolted flange of pressure vessel 

1 Scope This annex specifies a method of stress calculation of the bolted flange. 

The flange calculation shall be in accordance with 4.1 to 4.4. However, the flange having an 

external pressure, the split flange, the non-circular flange having a circular hole and the flange 

with seal weld not using the gasket shall be in accordance with 5 to 8. 

The method specsed in this annex shall be for calculation and evaluation of the 
stress on the flange under two situations of tightening the gasket and being in 
use of the flange (being under pressure and hereinatter it is same). The load to 
be used for tkis calculation shall be the one acted on the flange by tightenuig 
the bolt and the internal or external pressure, but the following lords shall not 
be considered. 

1) 

2) 

3) 

4) 

Remarks 1 

Unreasonable force caused during installation of flange 

External force hm connected pipe arrangement during being in use 

Thermal stress caused wih inside of flange during being in use 

Stress caused by defference between thermal expansion of flange and that 

of bolt during being in use 

2 When the flange faces contact each other in the outside of the central circle of 

the bolt hole, this annex shall not be applicable under the situation of 

tightening the gasket nor being in use. 

2 Meaning of symbol The meaning of symbols used in tb annex is as follows, 

Outside diameter of flange (mm); in case that bolt hole notch outside diameter of 

flange, however, tlus shall be diameter of inscribed circle of notch. 

Total available sectional area of the bolt to be actually used; this shall be in 

accordance with the following formula. 

.-di b2) 
4 

Total necessary available sectional area ofbolt (mm% tkis shall be either &i or &, 

whichever larger 

Total necessary available sectional area of bolt during being in use of flange bun2) 

Total necessary available sectional area of bolt during tightening gasket bm2) 

Inside diameter of flange Grim>; In case that B be smaller than 2Ogi in calculation 

formula of axis directional stress ofthe hub, ah: however, E3 may be ussd instead of B 

B+m (mm) (in case of one piece type flange witlif 2 1) 

PROTECTED BI- COPYRIGHT 

https://www.normsplash.com/JIS/177456844/JIS-B-8266?src=spdf


207 

B 8266 : 2003 

&: 

b: 

bo : 

C: 

C: 

Dg : 

d: 

d5: 

e: 

F: 

FL : 

.f: 

G: 

B+gi únm) (in cass of loose type flange) 

Available width of gasket seat (mmh this clid be as following. 

In the case of hS6.35 mm, b=h 

In the case of L06.35 mm, b= 2.52 ,!% 
Basic width of gasket seat 6n.r.n); this shall be as annex 3 table 3. 

Diameter of centrai circle of bolt hole (mm) 

Basic size for minimum weld size (nun); this shall be either fn or tx, whichever smaller 

Outside hameter of gasket brim) 

Coefficient b3); (F)hOgo2 for one piece type flange and hog,' for loose type (:L 1 
flange 

Either core diameter ofbolt screw or smallest diameter of'bolt axis, whichever smaller 

(mm) 

Coefficient bun-1); for one piece type flange and 5 for loose type flange 
h" ho 

Coefficient of one piece type flange, whch shall be as annex 3 figure 5 or annex 3 table 

4. 

Cmíñcient of loose type flange, which shall be as annex 3 figure 6 or annex 3 table 4 

Hub stress correction factor, whch shall be as annex 3 figure 4 or annex 3 table 4 (In 

the case off > 1, fshowc ratio of stress of portion of hub hawig thickness of go to 

portion of thckness of g, . In the cace off < l,f= i) 

Diameter of gasket reaction force circle (mm) (see annex 3 figure i) 

Annex 3 Figure 1 Gasket Eaction force circle 

In the case of hta-6.35 mm, G= diameter of central circle on gasket face 

In the case of h>6.35, G= (outside diameter of gasket contact face1-2b 

Lap joint flange is shown 111 annex 3 figure 2 a) i). 

Thickness of hub on flange back face (mm) 
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gu : 

H: 

HD : 

HG : 

HP : 

HT : 

h: 

hD : 

hG : 

4-1 

2%: 

K: 

L: 

M: 

MD : 

Thickness of hub hnt edge b) 

Total load on flange by internal pressure; thrs shall be as the following formula. 

H =?G'P (N> 
4 

Load on inside circle face of flange by internal pressure; this shall be as the following 

formula. 

Gasket load, i.e. Merence between bolt load and total load on flange by internai 

pressure; this shd be as the following formula. 

H, = Wo - H (N) 

Compressed pressure applied on gasket or joint contact face for suiñcient air tight; 

thq shall be as the following formula. 

HP=2nbGmP (N) 

Difference between total load on flange and load on inside circle face of flange by 

internal pressure; this shall be as the following formula. 

H,=H-H, (N> 

Length of hub b); this shall be as annex 3 figue 2. 

Distance in radius direction bm central circle of bolt hole to action point Hn (m); 

ths shall be as annex 3 table 1. 

Distance in radus duection hm 

 th^ shall be as annex 3 table 1. 

Distance in radius direction Tom 

this shall be as annex 3 table 1. 

& b) 

central circle of bolt hole to action point HG (mm); 

central circle of bolt hole to action point HT hm); 

Ratio of inside to outside &ameter of flange, A/'B 

Chefficient; this shall be as the following formula. 

Momentum acted on flange (Nm); thIs shall be as following. 

a) Dunngbemgmuce M=M 

b) During tighknuig gasket A&Mg 

HDhD, momentum by load on mide circle fao? of flange by internal pressure (Nmm) 
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MG : 

MT : 

Mg : 

M: 

m: 

N: 

n: 

P: 

Pe : 

R: 

r: 

T: 

t: 

t. : 

tx : 

U: 

V: 

VL : 

wo : 

wg : 

HGhG, momentum by gasket load he. momentum by difference between bolt load of 

flange and total load on flange by internal pressure) (Nmm) 

HThz momentum by Merence between total load on flange and load on inside circle 

face of flange by internal pressure (Nmm) 

Momentum acted on flange during tightening gasket (Nmm) 

Total momentum acted on flange during being in use (Nmm) 

Gasket coefficient; this shall be as annex 3 table 2. 

Width of gasket contact face hm); this shall be as annex 3 table 3. 

Number of bolt 

Internal pressure (MPd 

External pressure (MPd 

(C-B)/Z-~, , distance in radius drrection horn central circle of bolt to intersection of 

hub and flange back face Grim> 

Radius of corner (mm); 0.25~ or more, provided that thIs shall be 4.5 mm or more. 

Coefficient determined by K(=A/B ); th shall be as annex 3 figure 7 or calculation 

formula therein. 

Thickness of flange (mm); this shall not include the height of gasket seat face nor the 

depth of gasket groove. 

Thickness of connection tube únm) 

In the case of calculating as one piece type flange, this shall be 2@, and in the case of 

calculating as loose type flange, this shall be 2 times of required necessary thickness of 

connection tube against internal pressure (mm), provided that this shall be 6 mm or 

more. 

Coefficient determined by K(=A/B 1; this shall be as annex 3 figwe 'i or calculation 

formula therein. 

Coefficient of one piece type flange; this shall be as annex 3 figure 8 or annex 3 table 4. 

Coefficient of loose type flange; this shall be as annex 3 figure 9 or annex 3 table 4. 

Bolt load during being in use (NI 

Bolt load during tightening gasket (N) 

WD1 . Necessary mum bolt load during being m w (NI 

Wd : Necessary mum bolt load during tight~ning gasket (NI 

Y: Coefficient detemed by K(=A/B); thrs shall be as annex 3 figure 7 or calculation 

formula therein. 

PROTECTED BY COPYRIGHT 

https://www.normsplash.com/JIS/177456844/JIS-B-8266?src=spdf

