%38 5 TH H S Vol. 38, No. 7
2011 4£ 7 A CHINESE JOURNAL OF LASERS July, 2011

Bt AZRE b AZ31B BEA SO R 24 2
HTERE

gt BEiSr Kuag' EER ExEY°
< DR EBETORFAR Rl S TR, 1LV KB 030024 )
PR A E RS TR E WM E ALK E, g K5 030024

WE  CRAE AN Nd: YAG BOG & X5 AZ3IB BEA & AT TR AR I 24 0 N MR e Bl e . oF 5 EE= R
R HII IR BE MR IR BE B G T T X, S5 R W], WA J0IE BE 2 09 WOk s SO BV BE 2 OB E A b
TRV B 8 )2 1 WA BE AR B 70~77 HV, o5 B @ T IR AR 86 G 4 1 WARAE BE (29 55 HV, 50, Him T2 SR 4
TRBEZ 1K 60~67 HV, 5. BB AR INBERBOERE R 1X107° ¢/ NTEIREABEEZEN 2X
107° g PR AR H A EA A TH G &R M B RE M $2 . 7R /800 3. 5% 1 NaCl ¥ W ) s A6 2 4%
A il 280320 45 5 3R BT Ve D B 2 R A8 AV A B 2 1 S Tk R 3R DR AR B S B A3 I BEIR T 22 mV AT 29 mV,
IH AR JB5 ot v %5 8 A3 S SR R T LSRN 2 A U WO I B 0 B A A P T T kR RE A BT AR

KR BOGHIR; AZ3IB B 4 s WG I TEE BE 5 W ikovE s i B

hESES TN249 XEkARIRAS A doi: 10.3788/CJL201138.0703003

Microstructure and Properties of Laser Melted Layer of AZ31B
Magnesium Alloy at Extreme Cooling Condition
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Abstract Surface of AZ31B magnesium alloy is melted using a pulsed Nd: YAG laser in liquid nitrogen. Then the
laser melted layer cooled in liquid nitrogen is compared with that cooled in air and the substrate. The results show
that the grain size of the laser melted layer cooled in liquid nitrogen is smaller than that cooled in air. The laser
melted layer cooled in liquid nitrogen has higher micro-hardness (70 ~ 77 HV, ;) than that cooled in air (60 ~
67 HV,.0s) compared with the as-received magnesium alloy (about 55 HV, ;). The wear mass loss of the laser melted
layer cooled in liquid nitrogen (1X107? g) is less than that cooled in air (2X107* g). The results indicate that liquid
nitrogen is better for the enhancement of wear resistance of the laser melted layer. The experimental results show
that the corrosion potential of the laser melted layer cooled in liquid nitrogen and cooled in air decrease by 22 mV and
29 mV than those of the as-received magnesium alloy respectively. This indicates that corrosion resistance of AZ31B
magnesium alloys becomes worse by laser surface melting.
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Table 1 Composition of magnesium alloy AZ31B

(mass fraction, %)

Al 2.5~3.5 Si 0.0133
Zn 0.5~1.5 Fe 0.0019
Mn 0.2~0.5 Mg Bal.
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Table 2 Paramaters of laser surface melting
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Fig.1 Schematic diagram of laser surface melting
with liquid nitrogen
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Fig. 2 XRD profiles of the laser melted layer and as-
received AZ31B. (a) Laser melted layer cooled in
liquid nitrogen; (b) laser melted layer cooled

in air; (c) as-received AZ31B
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Fig. 3 Microstructure of laser melted layer cooled in liquid nitrogen and cooled in air. (a) Low magnified microstructure of

laser melted layer cooled in liquid nitrogen; (b) low magnified microstructure of laser melted layer cooled in air;

(¢) interface between melted zone and matrix of laser melted layer cooled in liquid nitrogen; (d) middle and top

regions of laser melted layer cooled in liquid nitrogen; (e) interface between melted zone and matrix of laser melted

layer cooled in air; (f) middle and top regions of laser melted layer cooled in air
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Fig. 4 Microhardness of laser melted layer. (a) Laser
melted layer cooled in liquid nitrogen; (b) laser

melted layer cooled in air
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Fig. 6 Worn morphologies of laser melted layer and as-received AZ31B. (a) Laser melted layer cooled in liquid nitrogen;
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Fig. 5 Potentiodynamic polarization curves of laser
melted layer and as-received AZ31B. (a) Laser

melted layer cooled in liquid nitrogen; (b) laser

melted layer cooled in air; (c) as-received AZ31B
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(b) laser melted layer cooled in air; (c) as-received AZ31B
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