20058 FH gt Efs] LELSE 20054 118, ZH M4E

stoluel= §4%9 455 AF 79

Examination on the Mechanical Behavior of Hybrid Laser-MIG Weld
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ABSTRACT :

2ot A2 TS

Recently many research are going on in the field of application of Laser-Arc hybrid

welding for superstructures such as ship-structures, transport vehicles etc. However, the study on heat
distribution and welding residual stress of hybrid weld by numerical simulation leaves much to be desired.
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 hybrid welding has been

analyzed.
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Table 1 Hybrid Welding Condition

Specimen Number 1 2 3
Voltage(V) 20 252 30
ol Current(A) 198 292 378
CO» Laser | Power(KW) 8
Welding speed(m/min) 1.5
Wire feeding speed 6 l 9.9 l 14.1
Material Z48 ZFA A-grad
Joint type Butt
Gas He50%, Ar28%, CO:12%
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(a) Thermal coefficients (b) Mechanical properties

Fig.1 Temperature dependency of
material property
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Fig.2 Schematic diagram of heat source

AlFH S 3t ALE&=HZA 2l FA
< Fig. 39 HQ AP Po] HARLA(F HA
F 196570, F 84F 18207, HA L2437
0.2mmx0.5mm)S  ©]-&3Her EaiA Yy
BA =7

2

& 77 Fig. 49 UehRgTh

200mm

Tolal nodal points : 1965 / Tolal elements = 18200

Fig.3 Schematic mesh division
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Fig.4 Boundary condition for thermal
elasto-plastic analysis
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Fig. 5 Measurement of Residual Stress
by Strain gauge
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Fig. 6 Contour of Heat Distribution

Fig. 7& Zt &34 o3 dax4 4 ¥
EAOZHE 05mAYA P SHIAFS
XS ued a¥olth o W SHIRS

54¢ 2Y $44 olWF 42 o0&

X
He FA Bl FA FHFAM  ARK

=

_244_



20054 F7| ststtuns =8, 20059 118, A A KWS 2005-Autumn
S Holm E g AHER o 4588 AHEs 29 3 AFS AAF AT ARE 4
Holn Srust 28 AE o= 1 =377} o  EE ASTM 71EQ 25]°149 FAHAE LU
;_(_]_7_]] _}?_Es}ﬁq EEiﬂ' ;ﬂ(ﬂ_ol ﬂ;‘% 73_?_ L]-D‘]X] OU:‘ tﬂiﬂ;‘goi 50“'60] }‘]’ol‘q] %Zj\ilg‘ 01:.'q
o] 2 depted ol AQRe 279 719 de JM_ AS7 BRESRAA EAE
3} @-ﬂ}i A]’E_%E} 2l 73.2.7]‘ Eﬁi}?ﬂ-l—\_—; Ed}g'(FPD Fracture
- : . Path Deviation)e] Yel%t7] @&l o] 3}

i % | NS AFANS BHTEYG GGTR

N s o Zo| Fod 7IYste HolA 849 HHo=

Table 3 Results of Charpy Impact Test

(a) Specimen-01 ] (b) Specimen-02 T 24 &+ AUA0C, 1
2 77.62367
o Specimen 4 72617 45.43067
[ ; S Specimen 5 57.087 53.122
z Specimen 6 66.79167 48536
(c) Specimen-03 332 AFAIH
Fig. 7 Welding Residual Stress
JAZAIEY AS ZE AFHANA ddo] &3
2EF A AR E o]& XFo| I FFS K71 old REAFNA BAIII  470~500
& 238900 1 ZHUS Table 201 el Mpa Alole] AFFEE e Qo Mol §4
Aok S Aol bms HYE Zx® 7 FE AMIH AGHO| AP Table 49 2 A
FJEQ FEO °AH§J— HoozA getan  HEE UEHRAL
FRFAHY QP £ AFge & + A
Table 4 Result of tensile test
Table 2 Comparison of Simulation & AE 25 327 = (Mpa) 27 (Mpa)
Measured results Specimen 4 484.9 3394
Specimen 4 Specimen 5 Specimen 6 Specimen 5 494.2 355.8
Point [Simulation Experiment | Simulation | Experiment | Simulation | Experiment Specim en 6 484.1 3389
value value value value value value 2 :
La=1 | <103 -8.34 =10:7 -9.25 =117 | =104
L=3 211 20.85 224 21.71 23.6 25.75
C-1| 476 | 4173 | 469 | 448 | 476 | 5348 5. & =
R-3 21.1 28.61 224 21.53 236 29.45
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