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UG-34 UNSTAYED FLAT HEADS AND COVERS

(a) The minimum thickness of unstayed flat heads, cov-
er plates and blind flanges shall conform to the require-
ments given in this paragraph. These requirements
apply to both circular and noncircular** heads and covers.
Some acceptable types of flat heads and covers are shown
in Figure UG-34. In this figure, the dimensions of the com-
ponent parts and the dimensions of the welds are exclu-
sive of extra metal required for corrosion allowance.

PRTS L T
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Figure UG-34
Some Acceptable Types of Unstayed Flat Heads and Covers
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(c) The thickness of flat unstayed heads, covers, and
blind flanges shall conform to one of the following three
requirements.””

(1) Circular blind flanges conforming to any of the
flange standards listed in Table U-3 and further limited
in UG-44(a) shall be acceptable for the diameters and
pressure-temperature ratings in the respective standard
when the blind flange is of the types shown in Figure
UG-34, sketches (j) and (k).

(2) The minimum required thickness of flat unstayed
circular heads, covers and blind flanges shall be calcu-
lated by the following formula:

L]
(.5"7(_)1"[)'05:' t = d[CP/SE (1)

except when the head, cover, or blind flange is attached by
bolts causing an edge moment [sketches (j) and (k)] in
which case the thickness shall be calculated by

CJ‘G"()'»I‘-? CJWd,)a s ('b'

2387 gcrtan !

t = d\/CP/SE + 1.9Whg/SEd> 2) =

When using eq. (2), the thickness t shall be calcu-
lated for both operating conditions and gasket seating,
and the greater of the two values shall be used. For oper-
ating conditions, the value of P shall be the design pres-
sure, and the values of S at the design temperature and
W from eq. 2-5(e)(4) shall be used. For gasket seating,
P equals zero, and the values of S at atmospheric tem-
perature and W from ea. 2-5(el(5) shall be used.

C = a factor depending upon the method of attachment
of head, shell dimensions, and other items as listed
in (d) below, dimensionless

P = internal design pressure (see UG-21)

rigulrec vua-o«

-;-':.'w’&f'ﬁ.‘.‘ Ul wsr

= o8 JSwleh e C
Fboc=Ivo fs.' @}P,L.} P

)
E = joint efficiency, from Table UW-12, of any Cat/eggy E= | égd@1 [ W0

A weld as defined in UW-3(a)

P -]
27 LI
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d = diameter, or short span, measured as indicated in Oy oGP, 02 td
Figure UG-34

- e .
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Wt = 399.04 Ib
S/Bolts & Nuts Wt = 56.00 Ib

27.62"
26.19"

32 Holes "
143/8" Dia 208

. I d=ale2”’
0067 344"
29"

31.62"
34.12"

StudBolt Size : 1+1/4" UNC (or M33) x 10.50" LABME B16.47-2006

Series 'B' Weldneck Flange =

Size Class

D N - N

W = total bolt load given for circular heads for egs.
2-5(e)(4) and 2-5(e)(5)

e

(e) Flange Design Bolt Load W. The bolt loads used in
the design of the flange shall be the values obtained from
egs. (4) and (5). For operating conditions,

W= Wiy @ = ik

For gasket seating, /s

- 7 —
We (A + Ap)S, (5) = > N
2

Y
c‘:—‘&ffp)ﬁuf# ‘/4’ R T X2
S, used in eq. (5) shall be not less than that tabulated in P : - ‘e
the stress tables (see UG-23). In addition to the minimum ,/‘,f'r "e/p /—J,):) ‘;o

requirements for safety, eq. (5) provides a margin against 7 /. 7 : s
abuse of the flange from overbolting. Since the margin
against such abuse is needed primarily for the initial,
bolting-up operation which is done at atmospheric tem-
perature and before application of internal pressure, the
L flange design is required to satisfy this loading only under

such conditions.
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W= Wnm (4)
1dplE £-93.4)

= minimum required bolt load for the operating
conditions [see 2-5(c)]. For flange pairs used
to contain a tubesheet for a floating head or a
U-tube type of heat exchangers, or for any other
similar design, W,,, ; shall be the larger of the
values as individually calculated for each flange,
and that value shall be used for both flanges.

Wm 1

(c) Required Bolt Loads. The flange bolt loads used in
calculating the required cross-sectional area of bolts shall
be determined as follows.

(1) The required bolt load for the operating condi-
tions W ,,; shall be sufficient to resist the hydrostatic
end force H exerted by the maximum allowable working
pressure on the area bounded by the diameter of gasket
reaction, and, in addition, to maintain on the gasket or
joint-contact surface a compression load H,, which ex-
perience has shown tobe STTFICIENnt to ensure a tight joint.
(This compression load is expressed as a multiple m of
the internal pressure. Its value is a function of the gasket
material and construction.)

NOTE: Tables 2-5.1 and 2-5.2 give a list of many commonly used gas-
ket materials and contact facings, with suggested values of m, b, and
y that have proved satisfactory in actual service. These values are
suggested only and are not mandatory.

The required bolt load for the operating conditions
W ,,,1 is determined in accordance with eq. (1).

Wit = H + Hy = 0.785G2P + (2b x 3.14GmP) (1)
./
(sl b5 WP O
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G = diameter at location of gasket load reaction. Ex-
cept as noted in sketch (1) of Figure 2-4, Gis de-
fined as follows (see Table 2-5.2):

(a) when b, < Y, in. (6 mm), G = mean dia-
meter of gasket contact face
(b) when b, > Y/, in. (6 mm), G = outside dia-
meter of gasket contact face less 2b

LU ul 51 Talcl Lii4all viic

-~

b, = basic gasket seating width (from Table 2-5.2)

- 0355 o s T 0,lods dlgd b O td 5l idl>
Ol ye dilio —o0 4B LM b S i

(30 U‘S: 2-59

ASME BPVC.VIIL1-2019

2-6

Table 2-5.2

Effective Gasket Width

Basic Gasket Seating Width, b,

’ L
See Note (1)

Facing Sketch (Exaggerated) Column I Column 11
(la) L i
- DN
e 4 s 7/777?:7_797-
-\ = AN
- N N L
. 2 2

- w

bolt holes.

NOTE:

GENERAL NOTE: The gasket factors listed only apply to flanged joints in which the gasket is contained entirely within the inner edges of the

(1) Where serrations do not exceed Y4 in. (0.4 mm) depth and s, in. (0.8 mm) width spacing, sketches (1b) and (1d) shall be used.

/
(o) 1b (RSt P! notel

= skelch 'b =

bo

(1

~
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26"NPS Spiral Wound ASME B16.47 Series B 3C

300#
Wt = 3.83lb
] R
il ,
013" | 2575
COMPRESSED 26.5° |
28" .
30.38" m
ASME B16.20-2007
| S N g

Spiral Wound ASME B16.47 SeriesB  ~

‘ Size Class

fined as follows (see Table 2-5.2):
meter of gasket contact face

meter of gasket contact face less 2b

~ 1 1 1 ~ M

0395 O ot ¥ o o ! b o et slo il
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G = diameter at location of gasket load reaction. Ex-
cept as noted in sketch (1) of Figure 2-4, Gis de-

(a) when b, < '/, in. (6 mm), G = mean dia-

e lep o -
?zﬂ‘“-"r':‘ . (‘;)'C"‘""A;’,l N A/?dtp-
’ L

L
Uy

N< 28~ 26-5 -

0-95

= be

-
-

2
f"/'2 T 0-3%5

5
bas Jo&r

be= o-??s’ o1

D
— ?/8 .
f..:';”“:"l b 5”3-'::'0;‘

(b) when b, > '/, in. (6 mm), G = outside dia-
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26"NPS Spiral Wound ASME B16.47 Series B 3C

300#
Wt = 3.83Ib
‘e
A 38
=7 ODgasket = 303
28" '

30.38"

ASME B16.20-2007

Spiral Wound ASME B16.47 SeriesB  ~

‘ Size Class

V4
SR b i vede

b = effective gasket or joint-contact-surface seating
width [see Note in 2-5(c)(1)]

(c) uRequiregi Bolt Loads. The flange bolt loads used in -

ol
calculating the required cross-sectional area of bolts shall # "sq
be determined as follows. 92.85.c¢c.\

(1) The required bolt load for the operating condi- s
tions W, shall be sufficient to resist the hydrostatic 2.5-1 (J'l*?"-'"
end force H exerted by the maximum allowable working 2.5.2%
pressure on the area bounded by the diameter of gasket
reaction, and, in addition, to maintain on the gasket or Aﬁ,d&’;,

joint-contact surface a compression load H,, which ex-
perience has shown to be sufficient to ensure a tight joint.
(This compression load is expressed as a multiple m of
the internal pressure. Its value is a function of the gasket
material and construction.)

NOTE: Tables 2-5.1 and 2-5.2 give a list of many commonly used gas-

ket materials and contact facings, with suggested values of m, b, and
vy that have proved satisfactory in actual service. These values are
| suggested only and are not mandatory.
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Table 2-5.2
Effective Gasket Width

Basic Gasket Seating Width, b

Column | Column Il

LB

() R
RN

o
See Note (1) ’ L—N~1

Effective Gasket Seating Width, b
b = b, when b, < ¥y in. (6 mm); b = CB\E. when b, > Y in. (6 mm)

b= cbm

VWCLuD CLlLlcll LU Ly UL Ly, VVILILIITVCL 1D 1CD2D

= conversion factor
0.5 for U.S. Customary calculations; 2.5 for SI

calculations

D)
=
|

I 4
frs o0t 05 5 usc

chb - 0.8

boch] be = 0.5{0.%%5 _ 0.3

C. .
(Pl Co el

e
(J’/."'l;"‘c :Ch

-
A’ 295 L A
’ .‘*

e
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= diameter at location of gasket load reaction. Ex-
cept as noted in sketch (1) of Figure 2-4, Gis de-
fined as follows (see Table 2-5.2):
(a) when b, < '/, in. (6 mm), G = mean dia-
meter of gasket contact face
(b) when b, > '/, in. (6 mm), G = outside dia-
meter of gasket contact face less 2b

=z OD - 42 b
gosked s |
»e r\".’)‘ﬂ £ BIG' ao .’l ‘\‘:’ > OD askﬂ-’ /5'
[ e ¥ ASA J

OOg,skak = 30.38"
__._,C7 Ca = gg.gsf’_ 2 ¢ 0-%1 - 29. %4

¢z D |
- ‘. _ . ‘L )
B, Flon O @ @ L 5 oI 00 Lis 1

. . S
: (":" 5 Wai LA C ! "@;\- ol e .

The required bolt load for the operating conditions
W ,,,1 is determined in accordance with eq. (1).

Win1 = H + H, = 0.785G%P + (2b x 3.14GmP) (1)
v 4

G m ot

10
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m = gasket factor, obtain from Table 2-5.1 [see Note

in 2-5(c)(1)] _ 2-5.¢ S ;)

ASME BPVC.VIIL.1-2019 2-5 -

Table 2-5.1
Gasket Materials and Contact Facings
Gasket Factors m for Operating Conditions and Minimum Design Seating Stress y

Gasket Min. Design Facing Sketch and
Factor Seating Stress y, Column in
Gasket Material m psi (MPa) Sketches Table 2-5.2
Spiral-wound metal, mineral fiber filled:
Carbon ﬂ 250 10,000 (69) (1a). (1b); Column

Stainless, Monel, and nickel-base alloys 3.00 10,000 (69)

2.5 - (:S'r(b:d’/.;-f‘ Wigletm o

M':.2'5
y = Joeoo Psi

The required bolt load for the operating conditions
W .1 is determined in accordance with eq. (1).

Win1 = H + Hy = 0.785G%P + (2b x 3.14GmP) (1)
- , -
cedtel o L i

ollldll Tliu

Z ~
” ' . r w - .. H
H = total hydrostatic end force et 127 2, Sy

0.785G°P -
Y OSraz 29-36

- -~ 5 2 . 61 * lo° ,

= M= 033 5« ( 9-% ) Joo _-@U’,\:J:P
PSI

- 69527

11
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H, = total joint-contact surf: ion load //
= total joInt-contact surrace compression loa < ’
" = 26 x 314 GmP e s Suy
bz 0-31 b i
(s~ 29-34
,D-; foo
e 25
Hp= 242 x3.1%x 2.5 ¥0°
- 486 .%
- /
- (Haksl Wy Crde
Win1 = H + Hy = 0.785G%P + (2b x 3.14GmP) (1)
e 69524 =7 Wmyc 69724 « 486 ¢+ o X33 (29-%6)
uP: qg('l’ '}6 9-5 i\oo)
Bl Q04 2916 KL
o= 29.% + (270
p= feo = [15%019
b-.: 0'3'
m= 2-5 > Wac |8 &ol)
12
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For gasket seating,

W= (Am + Ab]sa (5)
2
.
= total required cross-sectional area of bolts, ta- A .
ken as the greater of A,,; and A4,,,
= total cross-sectional area of bolts at root of Alﬁﬂ-

thread or section of least diameter under stress,
required for the operating conditions

= Wi/ Sp

total cross-sectional area of bolts at root of
thread or section of least diameter under stress,
required for gasket seating

= Wma / Sa

—————

v).\n \E% e ‘_if”' >

2 “i
allowable bolt stress at atmospheric tempera- ==y
ture (see UG-23)
= allowable bolt stress at design temperature (see
UG-23)

%)
)
1l

]
=
I

daz SeeD-0O. Table 2

Table 3
Section Ill, Classes 2 and 3;* Section VIII, Divisions 1 and 2;t and Section XII
Maximum Allowable Stress Values, S, for Bolting Materials
(*See Maximum Temperature Limits for Restrictions on Class)
(tUse with Part 4.16 of Section VIII, Division 2)

Alloy
Desig./ Class/ Size/
Line Product Spec. Type/ UNS Condition/ Thickness,
No. Nominal Compesition Form No. Grade No. Temper in.
co = s DU =17 oy wrruu L
29 |1cr-YMo Bolting SA-193 B7M G41400 <2
30 |1cr-"%Mo Bolting SA-320 L7M G41400 szl

13
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Table 3
Section Ill, Classes 2 and 3;* Section VIII, Divisions 1 and 2;t and Section XII
Maximum Allowable Stress Values, S, for Bolting Materials
(*See Maximum Temperature Limits for Restrictions on Class)
(tUse with Part 4.16 of Section VI, Division 2)

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temy ure, °F, Not Exceeding

Line

No. 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900
1

28 |188 188 18.8 18.8 18.8 188 18.8 188 18.8 188 18.8 18.0 16.3 125
29 120.0 20,0 20,0 20.0 20,0 20,0 20.0 20,0 20.0 20,0 20,0 185 163 125
30 |20.0 20,0 20,0 20.0 20,0 20,0 20,0 20,0 20.0 20,0 20,0 185 163 125
2 v
a; Saoa < 20 609 Sq = allowable bolt stress at atmospheric tempera-

ture (see UG-23)
allowable bolt stress at design temperature (see
UG-23)

SB=1°OO' Sp

. Lredusu Ppusiuulg, 1 1ess
A, = total required cross-sectional area of bolts, ta-
ken as the greater of A,,; and A,,>
A, = total cross-sectional area of bolts at root of /
2 thread or section of least diameter under stress, =2
required for the operating conditions
5 = Wml /Sb
Ao = total cross-sectional area of bolts at root of
thread or section of least diameter under stress,
required for gasket seating
= sz /Sﬂ

>550gh Am, (AP

|
Aw = \'j_f:— < ’5122; - 3%
sb 2.9 000

- /
fd".JG'f Ame \.".'..a-";.l:’cjm

-

Amg = — & PWez e v
5 - -

14
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W,,» = minimum required bolt load for gasket seating \}J@.\J.__..J‘ W, 0 (’5[ y 'w
[see 2-5(c)]. For flange pairs used to contain a ’ (S’I’ - ¥ ’ d.y:’ d
tubesheet for a floating head or U-tube type of .
heat exchanger, or for any other similar design )"3(.5 (74 I2 S_C );;,_p A
where the flanges or gaskets are not the same, C .l s *

W ., shall be the larger of the values calculated
for each flange and that value shall be used for
both flanges.

2-5Cc) »@! Je
the effective gasket area to be seated. The minimum initial : ~

bolt load required for this purpose W,,, » shall be deter-
mined in accordance with eq. (2).

Wyn2 = 3.14bGy (2)

Y -

s
‘o-:. o-?l
5
~ ) /4 s\ = 29.%¢
J’ OlgRos W55 ydy e« y = 10000

ASME BPVCVIIL1-2019 2-5

Table 2-5.1
Gasket Materials and Contact Facings
Gasket Factors m for Operating Conditions and Minimum Design Seating Stress y

Gasket Min. Design Facing Sketch and
Factor Seating Stress y, Column in
Gasket Material m psi (MPa) Sketches Table 2-5.2
L
Spiral-wound metal, mineral fiber filled:
Carbon — 250 =y 10,000 (69) (1a], (1b); Column
Stainless, Monel, and nickel-base alloys 3.00 10,000 (69) 1

Wmg = Q‘HBC“Y < 3.04 , 0N £ 297 x loooo

=

15
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threaded position, if less

Afm = total required cross-sectional area of bolts, ta-
ken as the greater of 4,,; and 4,
A1 = total cross-sectional area of bolts at root of
¥ thread or section of least diameter under stress,
required for the operating conditions
= Wit /S A
. —
A, - = total cross-sectional area of bolts at root of = meL -

thread or section of least diameter under stress,
required for gasket seating
= WmZ / Sﬂ

/Z ) ] v
O o cda',c;w:\..y JpeV ypp = W (‘fk—‘ Am

(e) Flange Design Bolt Load W. The bolt loads used in
the design of the flange shall be the values obtained from
eqs. (4) and (5). For operating conditions,

|
W= W 4 = g Lot

For gasket seating,

W = [Am + Ab]s{?
2

(5)

16

N ]
..(:3"\:'}“’).’ ) AHQ

e

.”' ” L

N-: W| - ‘5#0'9

W = (AM-PA'b) Sa.
2
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Ap = cross-sectional area of the bolts using the root

diameter of the thread or least diameter of un- (..Ji E‘:) '2/‘_—- A,L

threaded position, if less

ASAE BlILHY  puty ‘7.&1/;5
LU INT 2 IOTIHITD L VVITIUINITO | ICIIIUC SUJTE T

Wt =399.04 |b
S/Bolts & Nuts Wt = 56.00 Ib

: v
27.62
26.19" Bol" Nismokec= | 25
32 Holes .
143/8" Dia 208
\ vl = Po:= Ad?
0067 3.44' a
29"
31.62"
34.12" — /. 22 ,‘nz
StudBolt Size : 1+1/4" UNC (or M33) x 10.50" LABMIE B16.47-2006
Series 'B' Weldneck Flange =
Size Class

7

' -~ . .

:f»{"-"'z!"f & yﬁ’/ﬁ s Vs @Rege
”~

For gasket seating,

W= (Am + Ap)Sa (5) 37
- 2
i’ W ( 1y.5¢1.22)* 20000
Amz 145 = Tgoskd T 2
Av. 122
- 153200
Saz Xoo00

17



https://www.GasPlus.ir/

we

u1p1mn{s}tuullbum—1:::ﬂ 7 0385 o 30 ¥ o jlows Al gf Lo Ol o b W
415 4g9 dibaio —o 1 WM il O
Sy, e sminis

- - ' /. | -~ .
Jf‘/’)ff"*’(_)«\'"‘ ﬁ-—'!va), 9‘5) 9",?./(_31('/ w 5‘.' ~ (*:/JUO-:';’__J;'
e

— (5,7 J{pg’,;

UGS Jois loto

except when the head, cover, or blind flange is attached by

bolts causing an edge moment [sketches (j) and (k)] in

which case the thickness shall be calculated by “V‘(.f(:g L h & L L‘S
- . J

t = d\/CP/SE + 1.9Wh¢/SEd® (2)

dz gl.f{2
hg = gasket moment arm, equal to the radial distance

cC< O 3 from the centerline of the bolts to the line of the
gasket reaction, as shown in Table 2-5.2

S = 20000 %
£o u—-”(}fd}’(’-\j b
P= .To)

orarm‘oi z 1640))9

W=z
) 0o ¥/
a ] Sk‘-‘: = C :}'9‘ ) /4 a
GGty 2-50 JF S OVOb o iSwl
— . hJ
2-6 ASME BPVC.VIIL.1-2019 L o O g 9_5

Table 2-5.2
Effective Gasket Width (Cont'd)

Location of Gasket Load Reaction

He Hg
G— hsa‘ G— hg —-‘

QGasket

0.D. contact face
-—-] b |-

For b, >1/4 in. (6 mm)
T —————

.._'./,'/ v 4 18
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26"NPS Spiral Wound ASME B16.47 Series B 3C

7

"ﬁ"

0395 O ot ¥ o o ! b o et slo il

9 .
|)/:‘ (‘)'J;.‘:‘-"
-

7

5

sy

7

yaC 3a s A
’_i_)’/‘ t"‘}")"‘"ﬂ J

Wt = 3.83Ib Dk
c:w./‘“’
25 =015
x % / .
| "“'zf&"”v»'cfuwr "G
com?ﬁig‘sszo L%"” R 19 ﬂ*/&’” ;O’g_,ﬂu" “,J\
3038
ASME B16.20-2007
25
Spiral Wound ASME B16.47 SeriesB  ~ ;‘ :0’*5 . \ bl
piral Woun eries J — ¢+ 11y + {‘ “4 —
‘ Size Class
‘ - 2.315
AL . -
A S Y69t JrP LB sl ey LS F
t = dyCP/SE + 1.9Whg/SEd> (2)
d < 3'. 62
C - 0 )
|°-:=IO°
E=l
W= 152200
S - 2 0000
2- 315 19
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t = d\|CP/SE + 1.9Whg/SEd"> (2)

= 4= 3|'$2-,j(o-3 y.\oo) ¢ -9 x '5F200 Xx2-315
2 0000 2 0 000 X\ % k%‘,(,g)S

4= 3162 [ 10.005) x .00\

= t-= 31. {2 -Jo.oof-‘ = 1.5¢8

27 ¢ - - — -
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