DESIGN OF FIL.ANGES
FOR

- FULL FACE GASKETS

Engineering Department Bulletin No. 45

e



TAYLOW FORGE & Pire WoRKs
r'I-ll‘-——_'.._ !

'ED BULLETIN NO. 45
PESIGN OF FLANGES FOR FULL FACE GASKETS

The Rules for Bolted Flanged Connections of the ASME Unfired
Pressure Vessel Code cover only ring gasket types, l.e., types-
having the gasket entirely within the bolt heles, For flanges using
full face gaskets the Rules simply recommend that they be designed
in accordance with good engineering practice. :

such time as the Code actually establishes a design procedure, the
following method may be used for safe construction, - This method
15 a slight modification (see footnote) of that originally suggested
by D. B. Rossheim and is recommended because it follows the

framework and the termineclogy of the Code Rules and provides for
simplicity of calculation. :

To use it, the following nns_tumptilcmt must be made:

It is assumed that full {ixation at the bolt circle is produced
during belting up, prior to the application of the internal Pressure
load; the inner edge of the flange in this condition is assumed un-
restrained, so that the reaction of the outer gasket is deterrnined
{rom static equilibrium about the bolt circle as follows:

h > g i!'" ..
(outside gasket reaction) = - G i‘{ilﬂllﬂ_i{ gasket reaction);
h _G v, . -

where the inside gasket reaction is defined as either H  or H in
. Gp i Gy

accordance with the Code, and the outside gasket reaction is 'symbol-
lzed by [1” or H_ . '
Gp Gy

The total required bolt load then is obtained as the greater of
the lollowing two values: - : '

W =H+H (1 +_hg J)=H+H +H
P Gp Kg Gp-. Gp |

W =H [1+__hG )= H + H® . .

Y Gy H‘G Gy - Gy

Note: Mr. Rossheim's original proposal was made in 1943, “The modifications
included herein are primarily for the purpose of bringing it into accord with
the latest cede rules in so far as it is possible. g i
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With the reactions thes detarmined, the flange can now be caicu-
lated like any other flange including the internal pressure load;
it will be nated, however, that the sum of the inside and cutaide

gasket moments equals zero, and accordingly the applisd moment
becornen:

M =M +M .

O D T

There is ona difflerenca, héwuvur, A% compared with regular
flange design. In the case of a ring gasket, the rmoment remaing
of the same sign throughout, while in the case dl a full-fage gasket
A moment reversal cecurs, Since the moment M =H L

: & GG
may be greater than the moment MD given above, an additional

check af the radial b-ending Etresn at the bolt center line will ba
required; '

g = bMg

G

In this farmula the ring effrct and the reductian in section l:a-uaﬂd
by the bolt holes have been neglected; the latter proceduse is guite

defeneible, aince the jaurnent at this location tndy be axpacted to
be lower Lhan calculated. '

Method of Solution

Design in accordance with the Rules for Bolted Flange Connections,
Par. UA~45 tg UA-51 aof the 13540 Edition of Section VI, Unfircd
FPressure Vessels, of the ASME Boiter Cede with the following
modifications: '

The gasket canlact area shall be divided into two pnTtis
by the bolt circle, The inner gasket reaction shall be
determined as the larger of H and H as given in Par,

Gp Gy :
UA~47; the outer gasket reaction shall be taken ag the '
larger of :

hG x H or he - x [l
Ma h g ;
where: b and h’G represent the moment arms of the '

G 1
recultant gasket reactions with reapert to the bolt circ le
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DESIGN OF FLANGES FOFZ FULL FACE GASKET
DESIGN CONDITIONS
OPERATING PressuRre p= *Hm:r; P
OPERATING TEMP. \ o S Hg
Armosrueanc Tempe. ha \ |__.g5, —
FLaNGE NMATERIAL : = }~—B-
BoLTING NMATERWAL t'; I
AUOWABLEL YPER. TEMP. Soep= We [+ hr lH“I'-'HT
svaeis | ATA TEMP, Sarme o DAL : . ©2he
"hn..n,m;z OPER. TEMPR | S,oc L. : As=
Stress | ATM. TEMP Sea = Avy, Duhlumnus Svown I Corganeo ConpiTion
GASKET AND BOLTING CALC.-ULATIDNS
GCASKET & _ ERoM _ b=(C-B)/4
l'-l'l i =
P The -&=8)@siey, h .HL‘-?E!{@ G=C-Zhg
m & ACETS) 1N @(C* =
GASKET | Ho 2b MGy = Hey = '5-2 Hey =
REACTONS P h = . —
Hgp=2b T Gmp= Hep = B Hop-
= ar P - '. v - . = . _— -
sour |H "= H"_ J%B Hr=H-Ho
Loaps | WP=H+Hep+Hgp= Wy = Hgy + Hgy « | m s Fasara o= We
Wa - (T e W Wz Wa .
. FLANGE MOMENTS '
SVE ho = R+g, = hr=.5(R+g,+hg)= _ Mo
MO EHTS M¢=Mu+M-r Hohpg+Hrhy = M E.
SHAPE CGNETANTS t (AsSSumMED) '
K=A/B = h-“ﬁ-“ d =to+|
FrRom | T = h/he = ﬁ :ﬂ:ig‘q-I
Flex | Z = FRom |Fo= 3
o 'Y = R [y_= T=a/T
Fe.3q [~ = €= /h. = 8 =1t3/d r
5.795 = d=§ h.g%= A=T+3 .
ALLowABLE STRESS CALCULATIONS '
LS Spo| LoneiTuninaL Hug Striss, Sy "aglr
Sro| RADIAL FLanae Svress, Sg = PMA442
Sko| TangENTIAL FLANGE STrESS, S = f“%‘)-ZSt
Sro| Greavern Or .5 (S +Se) O S (S, +S+)
CHECK OF RADIAL BENDING STRESS A'T BOLT. CENTERLINE
Moment | Mg = He hg = (w- Hmﬂi__&l
PEra®™ RapiaL Srress Ax Bowr ¢ ,5a " e lh"""‘J"'lr ttc
Dare Rayisto
Comrured_ S
Cuecwen




WELDING NECK FLANGE DESIGN —FLAT FACED

1 DESIGN CONDITIONS 2 GASKET 3
Duilgn Pruswura, F C=C— 2ho =
Dasign Temparoivee ' B=IC — B/=
T =
Flangs Matariol P o=
Bolling Malarial 4 LOAD AND BOLYT CALCULATIONS '
Coirgilan Al gnca Wos 22 BTGy --I1I H“nt = oy = grealer af w."'!. or w..f‘. ]
Duslgn Temp., Si, Hy = IhTTGmP = Ay =
Flongs
i I arm, Temp,, Sis MG ="y H, = W S (A ok Ay 5, =
Il Duslgn Tamp., 5 H= ﬂifFJ',q: Hagl =" h‘?ﬂ-r=
fching 1 -
Kim, Temp,, §, Wur = H 4 Hy 4 H'p =
CONDITIOM LOAD X LEVER ARM - MOMEMT
5 Mg == g 3P d e he = R 4+ g - Mg == Hphs =
Operating | 1ty w1 — My = he = 500 4 gi 4 o) == My w= Hyhy
LEVER e & — B)3R |- C) = ' (A —=C){2A+ C)==
MRS b= B+ © Moo =g
FEVERSE A
MOMENT He = W — | = h‘;_—_ kn_.'_*.,!_.r — Mu:" Hnl’l-u”':
ha < h'g
a Al gy 5
e STRESS CALCULATION—Operating &  x AND MuB FACTORS
1.3 Sy, Llong. Hub, 5 = m./hg" - K m AjB = qu, =
L T8 Radial Flg. S5 = [Am«/ " = T = _IF - '
L T8 Tang, Fig. Sr = m.T/ 1" —15n m F - L4 =
LTS :'j,i[;u + Sgdar 5850k 55 = ¥ - I =
RADIAL STRESS AT BOLT CIRCLE - - o = F/h. =
1, Baam = L1 — 7/ 0 - u
[ — - d = haga!
1w C—nd} he = Vg = -.-1’1-
? STRESS FORMULA FACTORS
H ‘. = -
o =ie + ¥ - B
‘ «— A: 9o* g =4+ =
B ¥ ®=mafT =
§ = id =
A =g 48 -
4 F= e = M./B w
W belt spacing sxtends 2a 4 1; multiply ,Inl'r pockh
ms Ia aboeve agualions by ' Ta!rTl
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