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Abstract

The aluminized steel sheet exhibits excellent resistance to oxidation and corrosion, and can
substitute for stainless steel or heat-resisting steel in some situations. Furthermore it has wide
applications, owing to its low cost and excellent performance, in the petrochemical industry,
electric power, other energy conversion system, etc. and has attracted the attention of many
investigators. Laser welding is a remarkably advantageous method for welding of thin sheets and
surface-treated steel sheets since the method requires less heat input, and it is suitable for
high-speed welding. In this study, thus, thc laser weldability of aluminized steel sheet was
investigated. As the result from the study, there is an Al-rich zone in a welded part which has
decreased the welding strength due to the intermetallic compounds in the Al-rich zone.
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Table 1 Chemical compositions of aluminized steel
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Fig. 1 Schematic illustration of weld.
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Fig. 2 Preparation of ICP specimens.
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Fig. 3 Varation of tensile-shear strength with thickness
of specimen.
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Fig. 4 Variation of Wj/t with thickness of specimen.

A= Fo] FHoj e A HH vlu-EAstG)

S A W 5% dEnjEe 234 H
A& 28] SEME Algsto] o|AbAEEAS
2537, EPMAZ £33 419] AE o] 3o
U202 F3HAlrich) 7S THotslgict.
Folg F3RgAE nAGE AYE s
Z=y gAHl u|Walgon, TEMS AREslo
Fe-AlA S4813HE9 AR5 zhofstaz
atgict.

e ye rJ.

3. AEET 9 1@
31 2247 $4% A48 =4

311 239 8% FE9| B
Fig. 3 A98 S0 B2 Qgduise)

o] o)A g del watk A+t 9
4.0
= ~——@——  ICP analysis value Q
3= -— -0~ Theoretical value Ve
357 7
°
®
2z
c 30
<
k<]
e 257
o
c
aQ
© 20
o
£
=
15 : - : ' .
60 80 100 120 140 160 180

Al coating weight (glmz)

Fig. 5 Comparison of ICP and theoretical value with Al
content in weld
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Specimen  thickness: 0.6mm, Coating weight: 120g/m’
Welding conditions; P=1.5kW, v=2.7m/min
Sample 1

Sample 2

Fig. 7 Weld cross-section of surface pre-treated specimens.

Specimen thickness: 0.6mm, Coating weight: 160g/m’
Welding conditions; P=1.5kW, v=2.7m/min
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Fig. 8 EPMA analysis results showing Al-rich zone at
weld,
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Fig. 9 Microhardness results of weld and Al-rich zone.
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Fig. 10 TEM result of Al-rich zone.

Table 2 Microhardness of intermetallic compounds in the

Fe-Al system
Hardness Al content (wt%)
Phase According to Chemical
phase diagram analysis
FesAl 13.87 14.04
FeAl 32.57 33.64
FeAl, 49.13 49.32
FeiAls 54.71 54.92
FeAl 59.18 59.40
Fe:Al 62.93 63.32
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