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Ways to Improve Reliability against Stress-Relief Cracking in Weld Metal

Hee-Jin Kim and Hoi-Soo Ryoo

.M B

NG T (reheat cracking)& &35
3}3t7] Hdted 8HFEAY (PWHD) & F33ke 43
A dYse= SHF ddoltt. PWHTE F33e
HAGolM &, AFSHE dstste oA TR
g Eof] PWHTHE' o] F Y (stress relief
cracking) olgta EE|71= 3t} old #gLe =A)
HoXe s gonm, &HF(SHIYIY ==
EHFEH) %"?}5101 ST, A7 R

TS AR gRE -GG By &
geks ez stu QoM LAFEE AETE
e ddLy 3 ’?}"] wEs] Bud u gitkh o
o  JlgRue £AFEE AGTE dEd Ul
3 Bmdtuzt ?}‘:]'

AR ¢

L ‘o
e &

2. MEod dd 2 2dr|F
SHEIHF ALZE daide o2 d7AEol
HZag v sledl, d71Me 7P SAHA ARl o
MRt ZlestaAt I 1A AEELEL Cr, Mo, V
B0l H7He ARERAN F2 AT Aot o

21 olF AFe] AdTd A daiMe v
2 3450 wase] gep'?.
AG=10C+ Or+3.3Mo+8.1V—2 0

Pgp= Or+ Cu+2Mo+10V+TNb+5Ti—2 ()

Ry=0.120Cu+0.195+0.10As + P+ 1.185n (3)
+1.49.5b

22|35 AGFke] 2 oo™, Perdto] 0 o]/dold, =
£ Re@to] 0.03 o3old AgdE A 7ol =
e Aotk A1) (2)+ F8 FFLALE ez

REER- BRI H25% 2%, 20074 4A

531 =, Cr, Mo, V, Nb 59| ko] 27} &4
5o FEE ¢ & U WA Cr-MoZ2
T 2ol g8 TFEoH,
o h F oA =He
FFE gt stx g
2e f3 44U BErE A4 Sk Aol
AR & v AL 8399y 244
ZUstd gl gHgelo] TSP, FLoxEHUolE 97
£ gt BA3the Aol |y wARAH 5o
2 Q3o t27 22 o 7BA 27|t ATHA
o A HA o]EL AZFE SOl Yol ©slEe] 8%
sto] YUzt dARY ZstElo] QAT E ] BRIt
Aolth, & Solgh] w2 HYPo] YAlo] FHF s
YATEZ veidrhs Aol old o3 ALAE &
T4 71 A3 (DF (2 718 F ¥R
o222 E$E dA(P, S, As, Sn )71 A A
Hol gtk PWHT #8olA gAY Zrt Asleie
YATEE vehrdohes ZAojtt. & o84 A 4
718 &2 (3)o] =& 2 4 Y Aot}

2 fu o

53] Vo] gh4slo]
Aolth. ¢ H(3)e B

£, 7&%011 P, S, Sn 3

m{ﬂ xo

3.
31 MEDEe o &Y

LIS s AdEdY JuHA E£F
£ Fig. 13} o] &7 A weky} =U3 ‘Zuksr @
Folgh= Aolt}. Fig. 1+ T23(2.25Cr-1.5W) A&

o] B FE TN TAY ALIIAH, &<t
o2% YA #RY 5 e 7|9 ddott. A=

B a2 FE 9YE #Esl] 2T BEFLYl =
HEUT. Fig. 2& §Y93 FE H= HHA &2
H ASTEAE, 2717} wll§- Aobx] 2HER 23
Aol A& shedt miAlgdeltt. ez ol g wA|
L DA Ao A @3 vs Fwe) Axpstel

105



o
io_(n‘
R
%
ok
4

Fig. 1 Appearance of weld metal reheat crack developed
in the form of through-crack

Fig. 2 Appearance of weld metal reheat cracks
developed in the form of hair cracks
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Fig. 3 Cross—sectional image of reheat crack shown
in Fig. 1
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Fig. 4 Intergranular feature of reheat cracking
shown in (a) through crack and in (b)
the surface hair crack
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Fig. 5 Carbide and cavity formation along prior
austenite grain boundaries

Fig. 6 Transition stage of cavity into reheat crack
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Fig. 7 Time to failure during stress—relaxation testing
for various test temperaturesS)

cHANE §AFENAN Azt AGTE] B
AR EA di&] Zastual sk & 7jgRaclA
B3 3lg%e] 37459 AETEL HE FHI
nFdE Jehdta sk 548 7 a ok a8
12 nAzFRczs ©@EEY JARZ-FTIEAA
F-2Ho A3 713N 71T A7 £ FA —Aed
g Ao GAE AX Bk Aol

webd AL WA HAsiMe PWHTE 4
AR A Ao HA WA g, o) AFY F
g Agdde AGEge RgER] g 24
PWHTE AAlshe Aol addelztn sttt 2=
g7 245 AEHE A4S PWHT 2 2
A g&goz Aol PWHTZAE AFshke o] &
HRo AEFLd g S grsle Heto|t,

o2

ra

—

8 - g g e, (1998). p.39

2. C. D. Lundin et. al. : An experimental study of causes
and repair of cracking of 1.25Cr-0.5Mo steel
equipment, WRC Bulletin 411, (1980), 1-43

3. J. G. Nawrocki et. al.: The mechanism of stress—relief
cracking in a ferritic alloy steel, Welding J., 82-2
(2003), 25-s

4. C. F. Meitzner: Stress-relief cracking in steel weldment,

WRC Bulletin 211, (1975), 1-17

- A (&£ER)

+ 195334

AT AT, FEHEERE
« SRAAHE A, SRAEMNYE

e e-mail @ kimhj@Kitech.re kr

« 3 (e

- 19654

- FFAAIedTY, AL

- AL EHAANE, AeAle], A=A

» e-mail : hsryoo@kitech.re kr

107



