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ABSTRACT

The laser surface treatment of magnesium alloy was studied. ZrO, was used as sintering ceramics, and its
corrosion resistance was verified. Appropriate laser parameters were proposed for homogeneous solidification
of the sintered layer. The chemical compositions of the sintered layer were analyzed with laser-induced
breakdown spectroscopy. Na,SOs was used for a corrosion test, and the resistance of the sintered sample was
confirmed. The microstructures of the sintered parts were also examined. The solidified grains on the top
sintered surface were observed; however, reasonable fusion was obtained at the interface between the baseline
and the ceramics. Laser surface treatment using ZrO; on magnesium alloy showed an improvement in
corrosion resistance.
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2. AlE ghH

ALEE 71A wtadls e
(AZ91D)2] 3}8td =242 Table 19} 2t} o] wf
Jdlg &5 Edel 70, BZ8 X5t #olA
245 FYsAT. B 27 HAEE T

7171 #18l NaSio; &H& v&F ALgsth =%

2 AFelA

A 2o B8 2437 919 LBS 4HE A
g3t o] WY Ua BAL FARAT 70,
o) ekl AAke] 271 40-100 ol =H

H FAE YA E 04 m o] AFAH WAL
5 x 5 mm* o]tk

Ao ALLE FolAE 1070 nm o] A &
43t ghol] #HolA ol Ay FHH YL Fig 1
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mn o] 2 AE JHAL e AulerEE o]
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Table 1 Chemical Composition of AZI1D (%)

Mg | Al | Mn | Zn | Si Fe Cu Ni
bal. | 9.1 | 0.12 |0.74| <0.2 | 0.005 | 0.015 | 0.001

Table 2 laser parameters

Scan speed [mm/s] 20
Scan count [times] 1
Scanning length [mm] 5
Power density[MV/cri] 2.55
Spot size [um] 50
Wavelength [nm] 1070 CW
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Fig. 1 Experimental setup
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Fig. 2 a) Schematic of the laser process and
b) The laser scanning path.
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3. Agdm

3.1 LIBSE 0|8%F & T ME 24

dolA f= Zetxul EFEAH(LIBS)S T3+
of Mgt Zre] Zold EXIEE ZAHIAu(Fig
4). Mg®| ionic peak 293.651 nm £} Zr ionic peak
339.198 mm ¢ Al1d AEE HIWSFYPI, 1 shot
Z 7-8 un Zole] EFEAATE dojuh= Ao] &<
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Fig. 4 Mg and Zr depth distribution of laser sintered sample
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Table 3 Cross section views and top views

State Cross section view

Baseline

Sintering layer

Sintered
sample

Baseline with
corrosion

Sintered
sample with
corrosion

Top view

oz 9& EEle dAo] TASYY. Fig
3b)e] 2 AAL 350 msoll A AT
2 ZAste 0 msoll 1 ST 290d Azt
tAo) ZolFol wel 2 A= Eo] A
S 2 Fig 329 HERt 4 538 ZaAZ

golA g B3 A JojA LHrAERl wAY
A} T2 Fig. 529 2tk 7r0, %9 4% 0.01
~0.03 mm ol A7 710, YA 2 HL Fig.
59 Zo] <F 40-100 um = YERSTE GHEH] F
& 2E A= g2A ZHolA Zr0E "AYA
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