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A Study on Laser Joining of Low Carbon Steel and Aluminum Alloy
Part 2 : Process Analysis
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Abstract

In this part, thermal finite element analysis(FEA) is conducted for the experiments in part 1. The molten area of
base metals are analyzed by FEA results and ‘compared with experimental ones. Temperature data from FEA results
are used to calculate the IMC layer thickness analytically at the interface. IMC layer is established as a function of
time and temperature when there is an interaction between solid steel and molten aluminum. The IMC layer thickness
is obtained by cumulative computations using the time-temperature data from FEA results.
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Fig. 3 Pulsed laser heat source

440

0.30

0.25

0.20

0.15

0.10p

0.1 020305 1 2 4 6810 20.
i[m]

Fig. 4 Absorption rate of various materials

X

. 349 E9 AL AR
| BU} 2AG AYE E5
ZAMITH 977} ok S B40) S84
o o3 B&el FHeel W g
o olRolA7 Rgtom, HA AR7IS EY
2ol BPHoE AL FFL Teldll

' e mjf e
o
o
i
)
[

-
rr

_,d
ok
4 X

o mehd B dvdde #9 Ase
o @ 3% F4eo) Wi PAdw, 7 ¥
o Hold F5Ee 30%, TRoE FAAMY

oo 2 ot 2, QJ
)y o

2
}E—!>¢J )

£ &g Fd Sol e
o 1 & Fig. 5. Fig. 63 23, ¢F9|59 &84
£ 645-660C, &8 FE2 397kJ/kgelth.

AA FE FHAAM dofvbe S ARt oe &
&3 Ak a3 2o} oA W olgj 7t RE
2 34 deEjolA 2xr) Assie, EFuEL oA

Thermal properties of aluminum
300 1400
Cp 31200
1000
800
600

250

200

150

’]-—-——
ot e

100

400

Specific heat, Cp(J/kg.K)

50 1200

Thermal conductivity, k(W/m.K)

0
0 1000 2000 3000

Temperature (C)

Fig. 5 Thermal properties of aluminum
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- Thermal properties of steel
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Fig. 6 Thermal properties of steel
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