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Fig. 1. Schematic drawing of stress-strain behaviors during MSR treatment. .

Journal of KWS Vol.5. No.2, Jun., 1987



A A AF-SHo gk & Aele} sAH g

A4 Bz 7bE Aol £4HF o2 d HA F7t
she] Thgo WA A A7 ek

—8a=8p—&4 €))
op—ocala’g—oc’A 2
kAol 52 A Se Fadds ¥ BAATE
ste2 33} straine] BF & okubE Ft4she
vhg-ol FA b A=’
Ec—Ep=E&c—&'p 3
oc—op=0c'c—d’p @
wleld] S T2 E J4slEE sbslbAl =54, QR
AFEHo| A= EAsle B &AMy

deoA & AATL Fol=
A At

zElw Fig 104 A 4 %ol AFASAS
(strain hardening coefficient) 7} & A .= 2] el 4
z 458 7}6115 %e 2ol ATA NSt A8
22 RAFede oA EA A dehdeh =,
AR AL AR shdd A7hx e 2y
el A2z MSR A2 % date] @k 4l &
dugen o Ane 4ol 4 ¢ gAl =

A Gk 3

1 pass 2ol 7] 24 (butt welding) & st AF9Y
S wrgsj7l Ao = Fig.24] & vbeld gtk MSR
Az E 1008 AAAR7E ALt 14, 20, 28kg/
5152 load-controlz ] o] A1He] &3
) 5} vk MSRH

mm?22]
Ay uparel g siAl shgre ey
2] 5 steEck ukd 258 AAE S3EEHS
o slE& sisle wekor FAste T
o] A s zalstgde. dEE s A=
Fig. 3¢] jeht 9l 23} zb&dl, =iz MSR 3%
(14, 20, 28kg/mm?)8] 5%4 S7tA171wA =} 5
whoh el o] 2 eSS
3}%2 Al 2 AAsA LEE F oo}%ib}-

strain

2R3tm, e

da o ol agugel BAGEAE 2714
EH TAEh oke] A9} ghe] 2L JEE A
21714 A straing &7 3k4 .
B. 2tR8%9 &y
As-welded /KJ—EH Oﬂ X—] J_E]j_ MSR _:|‘_5'-0T| 7&%“%@

€ hole drilling method24% &t} ® myc}. =*

T8 EAL 3% 2xd Al lAE FHstat
3 .1 o A =3
ool AT & And Al ATHAT g gxd 24 4 FRE B AGRE 0
I olel olsksly AFETHE ZEH A oA ZAH
I. & E| ZAgstgeh 2ad SRR AREE THE B
AR el whe} ke we] weze TR FTAL
A A|BEH U MSR @ F&38 %% 4 gl miling guide® A5t
Al % 180mm, Ae] 720mm me]lx F47F18  Strainc iz e AFIHL peAem Adstg
mm¢! < 7Fsk-§ SAW(submerged arc welding) 24 o} 8
© WELDING PROCESS - SAW
© BASE METAL - M.S.
\
NG
C ¢— -~ —> G
Y
EE|
N 720 A
UNIT (mm)
0:14, 20, 28 «kG/mm?

Fig. 2. Configuration of MSR specimen for welding.
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KRBBEEEE, H5% H25R, 19874 67

=il
1.2

L_Tl‘
L

7] sl Eolrh. ol = qlste MSR vl EAFFol 4 A FEHUSE Fig.5o] el



6 2 % ez 3 A
2t MSR 8153 A58 d Y oA EE EA & 2ol vlad F vt ldkg/mm?d] Foz MSRE
e Q%‘—%é apo) zElm AR 39 A sl AFEFY ALst 237 gz FAAS
—2zEdq @AY Fx dxERIY HAPPoe= Frerw dsich old ¢l A4 3-FPur ¥
G Domr AT we} t=2A Aot 2 28kg/mm*E AP AF-3H - 33% 7U~w¢

T yrtg, Fig.5elA 23], MSRA el 2= 3 e FA2E 43% T4} whEiA MSR s
F5dL shaisl AAY F god, A A% AFEE A4 345 A F4 FUE S 2
2@o] AESA HEE qrARY AFEHe] £ Az AAsok FL& & F glvh A FazEd
A3t = EA A 551 gE A$d A3e. MSR 2] & & A% A TAZ Q8] MSR

5e FE5YY 90% o4 sl g 4AAHq

B. clgsl dst 2944 #42 9 ez MSR Held eg

MSR A 4o 44uHe oA e A Fltetn & 5 gl
HE o] Aolmr AAWPFo R Qs A& .

- e ] s A C. Stress-Strain 0|3

o] Q14e] A% AoE At olsh e Fhk

g2 Fig.63k 744 2AF3 glvh. 2AdAe Fig.82 20kg/mm2¢] 502 MSR X & s}t
=A¢] 3839l 27kg/mm? e} ozt £ 28kg/ & ok SAFTFA A strains] HSE AR A
mm?¢] $FL 2 MSRE A Fel = FAA b ofsh. AT gl whet $AFEFE F
A o} &892 ok 4 g rh(Fig.6). ol ¥ & 0.05% AZ straine] A oju] v]AE A%o] e}
AT & 4% 20kg/mm?e] F o F MSRE & o g a4gdde] dovm JA&E ¢ 4 dd, o
A FAAY kvt o F HArE A9 FE3H Az v]Eel Bol AR FEHe] Al Fol A4
2} & 28kg/mm?oE MSR HelE e T FE AGE £ duh ofF TUASTAAE &4
A3 rade & 5 ek (Fig. 7. H3lol g BAATE XedF 2 drh. welA] MSR

2 Ag e AsplA BFEe]l MSR sH5E EolA A% faEe THEL Bo 2¥sx BAAS
gn ARed AL ARy FAAY FEE A L ¥ Zolth ol@A FEFHo] FolAR TEE
Are AFEde Aist FA2 RaE g3 o QAT AedAm $HF £xdcle] 4F

Base Metal
__ 100}
=
3
A
(%]
@ A A A
£
Sy s . :
= s0f A
0 L 1 1 L
0 10 20 30
Applied Load | kg/mmz)

Fig. 6. Effect of MSR load on the base metal toughness

Journal of KWS Vol,5, No.2, Jun., 1987



Z1A Al AF-gH el bbg o] A=l AR A FAe 9%

100

J)

Toughness

Weld Metal
A
A
A
A
4 A
A A
A
A
A
A
1 1 1 [l
0 10 20 30
Applied Load | kg/mm?)

Fig. 7. Effect of MSR load on the weld metal toughness.

24}
« |
E
=3
N
o 18f
-
-
1]
o
-
12 o
b5
= | 4
5 o
<t
6_.
(o] L 1 1 1 1
0 1000 2000
Strain  ( x 10%)

Fig. 8. Applied load-strain curve recorded during MSR treatment.

ABISEBREE, B55 250 19874 64




8
9 AL AAE WA HAAZE Fd B4
ot A

V. & =
MSR A% AAF2Ed Adeh] A AF
2@3} AARL D vlstd A £ AT 2

h=ie]
ZE2 94

2 % AEolAnl
2 GELPRL} e SFoT Yapy &
A3 A A et Ak

(4) MSR A2 F s m FEgHo] TolH z,
Aegdel raaa AR SH-zEdqe
LAE AR E e WelAA FrAez q
A7 At e

. H.C. Merchant,

k7

o

A

A

[on

A 12

Koichi Masubuchi, Analysis of Welded  Struct-
ure, Pergamon Press, 1980

R, BHEESSY BAs BR ERE HOK
1975

Kihasa, H., Masubuchi, K., and lida, K.,
“Initation and Propagation of Brittle Fractures
in Residual Stress Fields”, Document X-219-59,
Commission of the International Institute of
Welding, 1959

W, Bk, “shel= BAWERSY MBS 4%
REBREIREDR.” HAREBRGHRE

52-2, pp-29-35, 1983

B, A, B, “BEREENY BROKRE
o o3 MERLY FE AAREREGHE
AR, pp. 95-101, 1986

“Productive Applications of

3

Mechanical Vibrations,” winter annual meeting

of American society of mechanical engineers,
Phoenix, Arizona, November 14-19, 1982
H.Lee, “Shakedown(mechanical stress relief) of
Liquid Filled Pressuse Vessels, “LLOYD’s Reg-
ister of Shipping, London

ASTM E 837-81

Journal of KWS Vol.5, No.2, Jun., 1987



