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ABSTRACT: Recently many research are going on in the field of application of Laser and Laser-Arc hybrid welding for superstructures
such as ship-structures, transport vehicles etc. Therefore in this study an optimized welding condition and numerical simulation for
hybrid welding by using previous numerical analysis which is used to calculate the heat source for Laser and Laser-Arc hybrid welding
has been analyzed. For this purpose, fundamental welding phenomena of hybrid process(Laser+MIG) are determined based on the
experiments, I order to calculate temperature and residugl stress distribution in Laser and Laser-Arc hybrid welds, finite element heat
source miodel is developed on the basis of experiment results and characteristics of temperature and residual stress distribution in Laser
and Laser-Arc hybrid welds are understood from the result of simulation and found comparable to the experimental values.

1. A = 8 2 A B 54 £4 %)—% %“4‘}04 Z &4

grdoz COy #ojd e NAYAG #ol#o] MIG,
MAG, TIG ¥ Plasma £ B3l ARg3he slo)2g)
= &S gold 83 2 &9 wE &% B
A ok=Z-gx Y A#Hgh 7}734 259, W](fitup) A= &

A7 BHE ol 8T Sdoln. 21 shHolE o =2
A2 9ula 2o gy 7RE AR 2R glolHd o8 2xo] Az 9 Ik EEE 4 (g o] 234 WA
HOS AT BAl0] 1 HolAE oled LAz sy EXRE AAgLe wEsH FARACEME Mol
o3

o—%%}—ﬂ ek olejst HAdl wrel dold S4e Bys EW HPEel Aums 2] ddde] gle e
k5l7] 98k slolREls WS ALslelE ko] o) ‘6‘}%10“1 aAA e s FAE AEHE o] &dte]

o%m AT ool A%HA A7E B3 et @z (@sh Bl FRAS FHSE HA
A Selels fAl U S48 AN 5 Qe 54

a4 A7 dolA R okzaxd wla) w- mES Aol 0T \oep M
thomebd, 2 Aol A AzA AgHRn 9 298 o
A A-grade 7ol tiste] o)A e} dho]H 8] = (Laser+MIG)
&4 WAL AL AW A ASE SHRAR & Ko+ L =F @
A B4 meidled M4Y $9QUARDL ol§de] 97 5

R 2 =N =) =2
4 R SHBFLAS 2 ANLsgo0] § AFBA AR o714, [K: QHE e, [Ch 28 el

{F): d3ollxel G755 e

AAA QFQ BN T MAE 375¥ )

062-230-7137 chongl015@hotmailcom — K3h G4 si4E s 4 el B At 2ol W

- 193 -



ggejo) Table 2 Laser welding condition
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o5 WA H( 6t) o] LTS ST Specimen Welding Condition
CO; Laser  Power(KW) 10
. ‘ Welding speed(m/min) 15
e=c el te ® Material 2314 7] Agrad
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(a) Thermal coefficient (b) mechanical properties
Fig. 2 Temperature dependent material property of A-grade
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(b) Laser Welding
Fig. 1 Nominal dimension of weldments
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Table 1 Hybrid welding condition /
Specimen Number 1 2
/ Y
CMAW Voltage(V) 205 30 pox
Current(A) 21 408 Fig. 4 Boundary condition for thermal elasto-plastic analysis
CO; Laser  Power(KW) 8
Welding speec(m/min) 15 $PGARDS] o YLFS A 93 oL 4 @
Wire feeding speed 6 1 s 4 5% AHgsgen, 2 $9Nel e $YEEe QO
Material 248 BA Agrad FolAe) 9 35% GMAWS] 7% 80%2 itk
Joint type Butt
Gas He50%, Ar28%, CO:12% QO; Laser (Uniform cylinder flux)
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(a) Specimen of tensile test (ASTM A370)

{b) Specimen of impact test(KSB0821)

Fig. 5 Schematic specimen for experiments
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(a) Hybrid welding(specimen 1)
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(b) Hybrid welding(specimen 2)
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{¢) CO, laser welding
Fig. 6 Result of thermal history
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(a) Hybrid welding(specimen 1)
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{(b) Hybrid welding(specimen 2)
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(¢) CO; laser welding
Fig. 7 Result of welding residual stress
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Table 3 Result of tensile test

AEE TR &-8-7) = (Mpa) T3 & (Mpa)

Base Metal 300 565
Hybrid(Specimen 1) 495 657
Hybrid(Specimen 2) 530 700

CO; laser 515 690

Table 4 Results of charpy impact test
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AaE F57 e 207
Hybrid(Specimen 1) 384 28.7
Hybrid(Specimen 2) 43.6 304

CO;, laser 40.6 232
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Fig. 8 Result of hardness test
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