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Study on laser welding of zinc coated steel and the effects
of zinc vaporization

Xiong Jiangang, Hu Lunji, Liu Jianhua, Hu Xiyuan, Guo Lifeng
( Department of Materials Science & Engineering, HUST, W uhan, 430074)

Abstract: T his paper report an investigation of laser beam buttwelding of zinc coated sheet for au-
tomobile use. The effects of the vaporization of zinc on the plasma formation are discussed. It is shown
that the laser beam mode and the plasma controlling gas flow rate are the most important parameters for

obtaining a high quality joint. Successful butt joint beads with similar mechanical property to that of the
base metal w ere obtained.
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Table 1 Chemical composition of tested material( wt. %) 6 D
elements ’ >
material
C S Mn P S ,
zinc coated steel 0.003  0.012 0.11 0.006 0.003 Ar
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, A Table 2 Physical property data of zinc and iron!t>*
A > Te metal T,(C) K(Weem™'*C 1 a(em>™s ") A U(eV)
, Zn 907 1.22 0. 45 0.027  9.36
Fe 3000 0. 835 0.28 0.035 7.83
2 e: T, —boiling tempreture; K —heat transfer coefficient; a —abstract heat
3 coefficient; A —laser absorption of material; U —eenrgy of electre-ioniza-
re 5x10 “m, tion
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Fig.2 The effect of plasmea controlling gas flow rate on weld
bead shape a- I= 0.3m*/h b—I= 0.8m%h
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T able 3 Results of laser welding tests

No. thick pow er speed AF bead width( mm) gas flow laser besm
(mm) (kW) ('m/ min) (mm) top bottom  rate(m®/ h) mode

01 0.7 1.2 5.0 +2 0.48 0.31 1.0 TEM o

02 0.7 1.1 5.0 2 0.49 0.25 1.0

03 0.7 1.1 5.0 1.5 0. 49 0.30 1.0

04 0.7 1.3 5.0 0.72 0.37 1.0

05 0.7 1.1 3.5 0.52 0.36 1.0

06 0.7 1.1 4.0 0.54 0.34 1.0

07 0.7 1.1 3.5 1.3 0. 69 0.29 1.0

08 0.7 1.1 3.5 1.8 0. 66 0.30 1.0

09 0.7 1.2 0.7 -1 1.77 1.52 1.0 multi mode

10 0.7 1.2 0.7 1 1.75 1.20 1.0

11 0.7 1.2 1.2 -1 1.02 0.83 1.0

12 0.7 1.2 1.2 1 1.10 0.91 1.0

13 0.7 1.2 1.2 0 1.12 1.05 1.0

TEM y, —the fast axial gas flow laser mBltfmode—the transverse laser
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Fig. 3 Weld bead shape of different laser device
3. ,E{:J; rl‘iﬁ% a—P= 1. 1kW, v= 2. 5m/ min, AF= + 1, TEMgo
01~ 08 b—P=1.2kW, v= 0.5,AF= - 1,mult+mode
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ABCD

Expressions of fraction Fourier transforms for
multielement optical resonators

Kong Fanlong, L1 Baida
(Institute of Laser Physics and Chemistry, Sichuan University, Chengdu, 610064)
Dat Ming, Lin Juping
(Southwest Institute of Technical Physics, Chengdu, 61004 1)

Abstract: T he characteristics of multielement optical resonators, in particular, the resonator with an

internal lens and telescopic resonator w@can be represented in terms of fractional Fourier transforms
(FRFTs) have been studied by means

Huygens Fresnel diffraction integral, the twe-dimensional diffraction integral of optical resonators ex

e ABCD matrix method. Then, starting from the generalized

pressed as FRFTs has been derived and the corresponding matrix formulation has been given and dis-
cussed.

Key words: optical resonator fractional Fourier transforms(FRFTs) ABCD matrix
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