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Integrity Assessment of Weld Repair of Bolt-Screw Assembly

Maan-Won Kim, In-Hwan Shin” and Kyoung-Soo Lee"

(Received 15 June 2015, Revised 24 June 2015, Accepted 25 June 2015)

ABSTRACT

The purpose of this study is to evaluate structural integrity of a weldment which is partially screwed and then
welded. Two finite element models are constructed and solved: operating temperature and internal pressure are considered
in the first simple model, and welding process and normal operating condition including heat-up process are simulated
in the second model. Structural integrity assessment criteria are satisfied with both finite element models, therefore
the repair weldment finely sustains structural integrity of this assembly and prevents leakage. Stresses are dramatically
increased when weld residual stress is considered, but it should be considered as a secondary stress.
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T’ = unscrew moment

q, = average contact pressure of screw

Q = axial force acting on screw

d, = major diameter of screw thread

d, = pitch diameter of screw thread(=0.5(d; +d;))
d, = miner diameter of screw thread

0, = maximum tensile stress

0, = maximum bending stress

o, = allowable tensile stress

p = friction angle of screw thread
A = inclined angle
p = friction coefficient (=tanp)
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Fig. 2 Configuration of post-welded adaptor — boss assembly

Table 1 Material Properties at 343°C

Part Material Elasti(cG II\)/in(;dLﬂus Yielc(iMSPtzngth
Adaptor | SA182 F316L 172.56 105.6

Boss 72 CN18.10 176.36 105.3

Weld ER316L 172.56 105.6
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(a) Full assembly
Fig. 3 Schematic diagram of adaptor-boss assembly
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Table 2 Dimension of adaptor screw

rj.g

Thread Basic diameter Pitch Major diameter Pitch diameter Minor diameter
Code (inch) (mm) d; (mm) d, (mm) d; (mm)
R 3/4 3/4 1.814 26.441 25279 24.117
2 A YA ZolE Fig. 1914 17 mm o] 22 A2 y
oyt 8 HuwEe ¢ £ Ak \/-‘
Q A
332 & A2 =4 P
WA ()3 Ad 20E BA s i XN B
Z 57e AR A9= JPEstthFig. 3 (b) #2). N\
o 9ol oIREI%} Ko T A eIl WAIIA| » |
UL, AR} olgE SIERE PAAA e .
Wzl ol o] MAEA ko ARk HE : o
deo] FdAA 20 Hlgte] FH o2 w9 Fig. 4 Force equilibrium of unscrewing

A It w2k ZY(unscrewing)d] SRS AmH

A AP Aol $4, 25, 315

ke % OJ'H o|=gA] o2 Aol WAL
=9

L garo g Auld o o9} e 20
Al EAgiTY

Ay
O JAHS] Aolrt ghol HEgE o] A& A
@ FH9 AF, FHLS wol £ EUH] 7
A
@ AP el A ml1iE o]
A3k A$-
@ 2=zl M2 dugoez YA A
Qo] Zadt A4
AL 584kgte] AlA® S, AFdolr) oF
10.6 mm=EA] E% Ad4ol] 12.1 mm B} a1,
yigte] Zhgsks wlide] AZAE 9o, 343C9
2HLT 244 Foerz Uitke x4

O, @ & @l w=} A2 43840 FHEA|

wrEso] pho]

WAHE Fed 9ed mHE(T e A7) 2k

3} d, o BEGh, p= AR nhRz A= AAZS
YEPATHFig 4).
AR Z7(Self sustenance)> AAE YAlel 3-&

Transaction of the KPVP, Vol. 11, No. 1

AAS s o)A o =
Zva AAZe] 3718 8w

D p<r : AEH

@ p=x : ol AANA AAAZ

@ p>A %EE_(T ) BagdAEd =4)

AubA o 7wl A G (wy=tanp ©|EZ wEA 9}
nhEZH(p)e HlE @A ot

5/8%kko] AAE ol slek AdEAR Q)
@ Qo] EASA omE LS| HEu}
AAFE 002 5857, vpagzts 0 == )9 2o
UE 7HA At o] A miEzke] A7) ZA
Histe] Aoz 247 Hn, AsEdxdel e
stof Wik ol ofsf oo Adnitido s 28
@ A9 BEJ} A5 o FelA Hol YA A2
ARAo] SFuEA 25 ek Uhabe] E3g 7
S QhbAle} A ol 719 Bl 9le 5 o
U 2 =RoAE B ddos melsha) ket

Rolml, LpApe] nha
sk Zlow AgH,

¢

i

[‘

O

3.4 ST Z=HIL

AA GARE 5 584 AFE 2400M U 5
o] Zg o7 olaf AFOE YA} EEle AL ¥
A 35t7] {18l wAE FLlo 84S g AUt
BH7rz27(c) olthFig. 3 (¢) FX). oIHE Y] mA4
UARES] dolgs sl 48 F 4ole %94
mm °]th AJHEIL] 5/8uAME AE = G R T
& A=EH7FE S fEassds B3 835t
2o HAHANA Tresca 57H-HS T3t



BE A A0 Bl ARA P} 8

o tig &45-0 S FEE Hrkstath
3+ 4842 ABAQUS®'E ALg-&ke] 423519
H, oJFE e} B2ao] o] FoA o] 2R Fig. §
2ol FA FRaART S At S
FPATE 44 SHHQAA(CAXIR)E A
stgom &= Q44E 132870ty =AY A
© olHHY #FHE BT el o= JHAs
=3
et iAol A olgE, &5, B9 AsE
4AE ASME FE=@ 3 RCC-M ZEVE #z319
o1 Table 1o UFERA 343°Coll Ao BAXS AL
sto] gdei A& skt a4 Rl B
ZahgFo & Ak Ygt 155 MPaS RE9]
Yol ZgA1ZH oM, BERQ HILE 98 58 U
At AAEL 002 E9ha, AT Z Yt
< Ade 43s 7T
Fig. 62 343°C, W% 15.5 MPa ©] #-&3}= 7%

o th3 Tresca SHEEE JehA Aot} 45 =
5/8 YA A A S 007 B4 07 71
< 1 350l ALE= FEO|EE o] WAL
gs Wrigte g 8 s Wt 4
H7 =] k= ASME F=00 wle} e}l o

2 lo

|

ot

o

o

o]o o]o

I oooooe
A
! e —-t
! N
0 |
g |
E: 5
u |
[un |
s
jas H
£t [eilalela
2 2y
o{=tel /‘%
A
s
=i T
|
|
|
£ il [N
LHet
: Boss

Fig. 5 Finite element model and boundary conditions
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Fig. 6 Tresca stress distribution and paths for assessment

Table 3 Stress intensities at two paths (Unit : MPa)

P+ Py
Location PL 1.5 Sm
Inside Outside
Path 1 3.16 10.59 3.10 142.7
Path 2 7.17 15.61 5.78 141.0
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Table 4 Stress intensities at two paths with considering

weld residual stress (Unit: MPa)
PL+ P, + Q
Location 3 S,
Inside Outside
Path 1 173.04 214.23 285.4
Path 2 154.59 231.63 282.0
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