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Nd:YAG Laser Weldability of Aluminized Steel

- Behavior of Al in the weldmetal -
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Table 1 Chemical compositions of test steels and coating

weight
Tstlc|si|m| P |s %"Sﬁﬁf
{g/m°)
steel A {0.0024] 0.001 | 0.090 | 0.120 | 0.007 80
steel B| 0.002| - |0090 | 0015|0007 | 120
steel C |0.0016| 0.002 | 0.080 | 0.012 | 0.005 | 160
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Table 2 Laser welding conditions

Laser power, P(kW) 15

Welding speed, v{m/min) 2.7

Gap of lap joint, G(mm)

Defocused distance, fa(mm)

Shield gas

HiE oo

Flow rate of shield gas, Q(£/min)
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Fig. 1 Schematic of surface treatment before welding
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Fig. 2 Weld cross-section of surface
pre—treated specimens

ARG g gRe] FEEEol Hol d
Al ZE R HAARY =55E AAG
AMEANAE vz Aolg LTIE F o
o a8y $REFE BT AAT A%
Wt Y 2 F AolgE HAT
Frlgoel a3 e Awe HF=He =
et ST FFET BAC FHEH
3, ¥u=de AAT BB 9= 1x3
ol A 1 ZA EEBANT "IN =

-llN

2H AT =

o

o &

¥
v o
ddolte A

$4% 27
% % gk

32 £HF W &FvEY AT

Fig. 3& =3 &34 w& £35F g
ot £HE o= VA ZF} A 7 F
A3 A F3n =550 FHNUE A2 @
9EE gdo] wANHY TP FETFE 1
AAHE goiAxz Qo

Fig. 4= %% 160g/m®2 AdA4 €43 &
HS EPMAZ EX3 Aoz &£H7F Al A
ZFo| GdFujFo] EXsT o FFAH FH
oA &FuFE FIHFEIT FUdFa AR

o] #olA &4 EAU F8-vd TAA

Mol §45e 9 4

20| gA7] AH

o8 $459d L7
o4 RHGoH Yool £F

< E3o dyyrte FHdA Surt FEEHIY
7] dEolgtn AtEEh
Steel A Steel B Steel C

Fig. 3 Weld croos-section of Al coated

steels{without surface pre-treatment)
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Fig. 4 EPMA analysis results showing Al
concentrated region at weld metal
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Steel C
Welding conditions: P=1.5kW, v=2.7m/min, fs=0

Fig. 5 Weld hardness test resuits
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Welding conditions; P=1.5kW, v=2.7m/min, fs=0mm
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Fig. 6 Weld cross-section showing Hv test points and
EPMA analysis result
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. Fig. 7 Micro-hardness profile at weld metal(steel A)
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Steel C
Welding conditions: P=1.5kW, v=2.7m/min, fs=
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Fig. 8 TEM image and diffraction pattern of Al
concentrated region
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