ZREF A gdaFFo] A7EY EXe v FFo] @ A7
FBF, o0 (Agdsa JAFLH)

LA &

ol2E o838l FFHEY F& Jistd FHAHY el 3 EFUT 2ELEE AASH B
Ao F&Yo] LAY AV d& Low PEEHo| AdEr] e LAY d8YLe ¥H
$HE 23] £24WF L ol2vla ¥, £5F 34 ARHF IFLHL AANA 24
4, J23= A T B BAFEE oAtk 99 22 @42 $HIHAA dutFez
Bhie @422 B2 477 gt [1,2). B3 1R Folvt FREHAME gagd AYE
F e ZE7 27] gl @d¥e] Hn 2 IFZYo] AW

g2 34 veEhte 4 2 25889 2xs dvrAeR Figld 2 YHE e AL
gHAUT. F, £3F FFEE EXE SFHE FRAA IFTHFEH FEen, SFHFANA
Fojd REAME FFAFEYo] FHEAT 2t AISI 4130 L v2FF] ®E FoME
Fig2¢} Zo] §3u= RN ¢EAFEYe] Juidch 3] oL §34A LAY 48] B¢
3 &x Ffglo] ollz E @E FFo] UL v

SHRAA FE-&Fe] vehte A §FA F¥o 5t 22 olE 2] HAUlE
2 dgsiA] E3n vt2dileES AU dELR ARET nl2dAlE 4L YRS
Ertolg gaFE FAET 53], LuagoA sRZHALE gAo] #9422 ol2F AN
Z veidt. a2z 2 dFdqAe g4 el §HY FREY £X oEE 9%E 7l
A= 7tel s AF-staAct

2EE
2-) frEa s F43

FANY PYPA FELEPE AN AT F¥8s Z2aWLS FF AGete AR
AL, frdas F42 AL JFu P [l FA3E 2A= A

2-2) Ft2 ALl E B3 =
tlEdALO|ES BAFL HYLR FAS ALA AW F-E(thermal strain) FE HFAA 13
Bt B2 EFL WA 738 ga3FE AHIATHS)

CE(%)=C + Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15 ¢))
st2 ALl E FA] B Fage gaFe] Aold w2t A4 ol d2A JeErdT [6).
2=2.861-0.013xCE(%) @
¢=2.861+0.116xCE(%) (3)
o] o3 WY S M g Fol AU
(AVIV) martensin. = (@ c—a¥)a® = (c/la—1)  woremeeereev @
(AVIV) permar = (BEAD[P = 3¢ S ©)



RIOOE RIEE T Pt R ]
£ = (c/a—1)/3 ———- (©

23) 4gA4E R $F=xA

AL IRZ=E 7Y 57 3mm  AISI 4130 & AHSsisivh §3 =L AR 100A, A} 12V,
SH4E 2 mmys , GTAW beadOn-plate & AHE3on AAA] A &L 60% 3%t ZHREE &
A& hole drilling method-& AM-3141T}.

Materials |Chamical compositions (wt %)| Carbon c/a 3 .
C Mn Cr Mo | equivalent (full martensite)
AISI 4130 | 03 | 05 | 10 | 02 062 [L0B | 9.370~°

3.4%

Figure 38 §8% HWolAM At wg 2E¥3E VedRLZ CCT J43% AAAAHEY 1]
MzHE& 4 + Y& Aot Figure 4= $8F % QIFRNA BZA| st2HARIE 9% o
£ $YR o} a8 AN 8-§RolM nl2dAlolE JAFo] 50%F= dof AY¥YH F
YA gt st Aol EV} AR A GL0%9] FlEdALE) A4 JFEYY BVt =R
o M D SFRAN AAZFLYHT P RN FFAFLYo| Yeldrh E
L8 B oA Al doldd 2T nl2glAlo] E(100% 02 -AIC|E) Wtz 71
3 SRR A g2 8ol A UEhlD, d9FHEE Hojutd AFAFEY, YolAR vA &
Z23F-8Y ] Jehdrh

A AN & F ARl @279 §EA N, SHRAAN QFAFEE, §HFNAM oA =2
AME FSAFLYN FF54Y 22 24 g8 £ UL RYFIUh aez AREY
HA e g2 EFH Y4452 E 18ty ouHT Yy Ast LoAGAWE AF¥F v}
2ol EFt AAHEWE ddo] % JFAAF T ekt

4RDEY

1) BAAB Andersson, “Thermal stresses in submerged arc welded joint consideer phase transformations”,
J. of Eng. Mat. and Tech., Trans. of the ASME, Vol.100, 1978, pp.356-362

2) V.J. Ppapazoglou and K.Massubuchi, “Numerical analysis of thermal stresses during welding including
phase transformation effects”, J. of Pressure Vessel Tech.., Trans. of the ASME, Vol.104, 1982,
Pp.198-203

3) F4$, JAF, ALE, 99, “AISI 4130 7] EHAFEY] uAE AL 9P,
3-8 a2, A5, 63, 1991, pp.1982-1989

4) FIF, oba R #HolA W& o8 A7HF FHNA TFIH #H AT,
#Iaerled GAAE, 19991

5) Encyclopedia of Materiials and Engiineerinf , Pergamon Press, VOL7, p.5322

6) Physical Metallurgy Principles, Robert E. Read-Hill, 2nd Ed., D.Van Nostrand company, pp.721-730

—124—



80 T
T P o Bead on plate (3t)
f“\/] kg/mm'} |
. L |
section A-A ; ; 40 1
T | |
a
s ¢ £ 20} :
Melting 4 wection B~P = L
0N
=
T 3 [+] —
€ — =t — ] o 3 v
2 ¢ & ——a—
| [\\ : <
/ section C-C g _ 11
e T 5 "0,
A 2 L1
D pb—" -4 |
1 T T T 8 -0} 41
\L,) section D-D Al—( M.Z.
[ -HAZ
-60 L L1 . N
0 10 20 30 mm 50

Fig.l Schematic representation of changes of
temperature and stress during welding

Distance from weld line

Fig.2 Experimeental residual stress on upper
surface of 3mm thickness AISI 4130

(bead-On-plate welding)
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Fig.3 Temperature history at centerline

urf: Fig.4 Experimental and calculated longitudinal
on top surface
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