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A Study on Mechanical Stress Relieving in a Butt-Welded Pipe
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o}2 & o]83 FTAEN & /3E FRAHQ Jhel g B FLE LTEITE A Ho
2ol d8Yo] dAG. BV 48 wod R LYo AHslaly] R HAE dsPe g
442 2939 £24U¥E 4oz ¥, £&F ARd AU AFLHL AHAQ
o ZFEYL FXEO AFE L 1T Yo REHo 2 olgEo] AN4uie WYL #
g3te €dol Hrlx s, IRAos Polsle AARFLYL FREO B2 EH Y
o] #gMAe Yol Hrlx Pt EF NZAFTAE FEE nlAy PR ARYL FYUo)
Hrle g0 2oz 4R e g FFLYE oGS Mg ¥as .
AFLEE ol YWoli= £QA 2 (Post weld heat treatment, PWHT)off o] who] a sy} g4
3 B2 d7dIr} glems durHog AMEHOAT o 2y dygE L) ASE
AN ko A7) A Fo2 Aol T, 7AH J5EY olg(Mechanical stress
relieving treatment, MSR)o] W3}l wj-¢ HlAAHolt. olAg olf Foz= §HYY BFELY
AAE A%t MSR Mol FHHT Yok [1,2]. 2 MR AE¥e A7} vekstd dlojel
7t #E37] e ol FEo AFE ojmP PPOT Fojo} o VF LY olg Fo] Un}
AR} AAFQY wloler} gle AFotH3]. 222 E AFME HolZ $HA LEEET,
¥4y 3 FFEYL ANY ¥ 37HA FHY HFE 1AL FHLY) AR dHA
FHLLHE o] 83t AU

2. RP8s 24y

B B dREH deHNe REaLyS ol8dNen, R¥LL TEaPL A8
package?] ABAQUSE AL8-8ta] At [4]. AXAYL HHGGUY LZREE 78 F o
HoletE ol83t] E8YL At wistel Ml Alfe] FLog YA AA A FHEY
&& 7% & AT, SHF MR A AP HYHA 2FLYY ol F& 7 4 Utk
2.1 A4IY g A=A
Figure 13 Zo] ol §3 Aldle $3AE wet 3349 S s8&or sl AL Fo
U7 BZ (U §F] ¥F3uz Suyos 7pY3d 2X4(r2%) H4e ddc 949 ¢
g& SHME FHLE Gaussion £X2 AZbd3d] weh AHEA fluxZ dddrh
$HEAE FHLE A$ YAOEE 270 Q] WellNE GE=dold EHME 27 2ol &
Q77 doidth(Fig. 2).

H4d At AE FAZYL Fig. 28 Ho] §HHE FAULE 9 djHolEE 2:0Q WelA
9% AHE TEHULH, FUY EACIRE ¢UYYLE F&o] oA Ao} rigid body
motion& TEIE BAXAE UFYh RAEUL LETHIL AT §AR FANNE A
A FUHAR FoiF RRAME 88428 ASAYT. £V HA4E AY HolZ Hol( z=3z,)
T 2F8Y X A%l A9 Q& 100 m2 HYeH, FAE 3 m(t), $FL 150 m
( !'=I'i)°]q'.

2.2 84z & AEY AN
A ABE FAHLE gol AHEHI UE SUSI4E AHS3tgon £A84 ANA e @
A, 71AA 42 LEWC gt naRdes FAAAE Rt [5,6]. FFRUL 1
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Pass TIGS Moo= At 10V, AE 2008, £5 1.0 ma/so]lT AAMA] YIELLE 50% & ALY
.

3. 7143 AREY olgy (MSR)

AJA BFHLY GE AP AF YT A FH GE AAAA FEUAT. AAPEe
Fig. 49} Zo] o= ¥ WelA to] FE3te Ffolth dolx o] FE ol 83t 2
AU Uy BFET & F(bar)d 79A F¥E Y £ = AT olw) HolmojA FE3
€ $8L dotge 1A g3 AFYY §4L dEYez ANdY

69-2‘!'

059 27l YELH 3%, 60% 0% HEF ¥ A F A #7FL AANAT
T A9 SFEXdL Hgolz oRdA $YL J¥ie WHLR AE ddMe dEFEYo] AL
B} 0,9 3718 wAVtAZ YRS 30% 60%, 90%7t HEE ¢HL /Y F OA &

€ AARAT A AR BEe AEe oA HEE AEIAAL, HFTY Ve HY 24
7 FUSA FLY §Fo] YEZH 0%, 60%, 90%7} HEEF 713t

4, A3 9 2

Fig.3:& MSRA 2] B33 £459 A4 E Yz it $3F dol= YddA 433
2573 d(Hoop stress) 2 SHA FHAAM AFAHFLED Hold REANA AEFFLH L e
gtk 838F gol= YR ¢FHL FELH 9xrl =2 slsbd £HR LA EHS)
ARz APl ¥ ¥ rHpeak MSR load). 2F ZAF{ 4F & AANG 33F 2§
48o] olglg AHa @A Eo

Figde §HF HolZ YR 37tA =719 A& 718td AFL Y9 ojgdse AT E Ads
Art. Y 3L 0% YEgYo] YRAgYPer A $AM FHAA 9% FHLY
ol Asgt AMAYE & F U=, 715 A5 27 ($E-SH9) 30%, 60%, 90%)c] Wt HYyow
FAEE FFY £ A a2y £34 dold RE 4% L MSkR M2 gaEged 4
2o} AEHFFEHol Folle e ¢ + Utk

Fig.5¢ 3% Hol= RN ¢E L 71849 MSR AP AAE Vel vt oln S48
dde FEgYo] ALl ARLHE olgAFA Brk YEL Y 30% RUHE seleE
ZEHEYY olgEHE ¥ ofF uuieg B 4 o1, 90%E JEoE AT AHLH EA
Te ¢ 4 Ak £3HF Fol=Zd AL HE o] 4 LYolnz 4FHY A IHFLHYL
ol ol Ao}, ¢4E THFFYHL FdHol WolAWM 2 HI A (Peak value)e F48 7
2% # F vk

Fig.6& §3¥ Ho|xe ZvoA 8L 718t MR AMalg 2AE Jehln gl olnf 24
Fore AREFLYo) FE3d FFLEL ojgATA "k BFSY olg Fe LR
Z7tel gl ol Fx WolFL BAFI Utk WRd 4EE sl AHLY L ogde
U TLIA FFEAN A4 L (88 gL g5 oy olgEE go] e ¢
4 Ao

5 @
ol &R MR MAl ZHLHY oYL FTLAYUE o] 43 HHY A e
2L FES & T UM

(1) MSR A 2HEH ol 837 VB ozt PPE FYgL Yerh. B 47
AME 37tA B3¢F Folz A &g 7iEte Yol RFEHY olg-g g BWol 3%
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(2) Bolx LHF PN AL 713t} FHEEE olgANZ o, £FH 99 AF 35
€99 olg FE Y ATl vgie] HMimy HYFHor FUEE B FYUT F JIE 830
e Y83 505 F=E olgsE AYLYE oF SHEE 4AY 4 Ut

(3) ol BHF MR A2l 7t #1Fo] AFYolW ARAEEY Hngk(peak value)s]
a7t FEHAL, 7MY 5ol GEHoE A2AFEY A2 A9 Fast A debdo
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Fig.2 Boundary conditions of solution domain
Fig.1 Scematic diagram of solution domain for thermal and stress analysys
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Fig.3 Hoop stress distribution at pipe inner surface Fig.4 Hoop stress distribution at pipe inner surface

under inner pressure loading of 90% yield stress after various inner pressure loading
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Fig.5 Hoop stress distribution at pipe inner face Fig.6 Hoop stress distribution at pipe inner surface

after various outer pressure loading after various end pressure loading
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