100 WS HoE ¥ b Vol. 19, Fo 8

1092 = 8 H CHINEES JOURNAL OF LASERS August, 1992

TG BB e R P S M TS

I % %

(P28 T pt, 650093)

RE: FRRFOCHEBOOIEERE ™ S00 SNE T & S EASER, 45N EENER
EENIHSHNAFEESARRER REEETZ2ETLELNE € BMHERA. REEEE
R, FEBHNREE 2R,

KR, PUREEE, R, MR, FIEE, B E

Nonequilibrium Mg-Al alloys produced by laser cladding

Wang Anan

(Hunming Institute of Technology, Kunming)

Abstract: Three compositions Mg-Al laszr eladding alloys have be:n obtained on pure Mg
substrate, praliminary p hasz constitutions were identified, the effect of laser processing param-
eters upon the microstructure was investigated. The resunlts indicates that the nonequilibrivin Mg
alloys are different from the corresponding equilibrium alloys to a great extent in respocl of
phase constitutions, fractions of phases and solid solubility due to the quick eooling associated
with laser cladding., The constitutions and solid solubility can be controlled by chinging the laser
processing parameters in order fo yield the nonequilibrium alloys with desired microsiructore
and properties.
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Fig. 1 Szhematie diagram of
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Table 1 Laser processing parameters

Parameters Rarging unit
Laser ower (P} 2.0~2.8kW
Beam diameter (1) 3 mm

Travel speed "

2.5~5.0 mm/9

Powder feed rate

0.1~0.4 g/3

Sample surface Position balow focal point

14 mm
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Table 2 Comnzsitions of Mg-Al alloys

At Wi%
Alloy Bample No. Composition -
Mg Al Mg
A Al~Al12 Nominal 27 73 25.0 75.0
Ad Agtual a2 G8 29.23 70.22
B Bl~B4 Nominal 53 47 50. 50,0
Bl Aciual 58 42 06,79 44 15
o Ul~C4 Nominal 72 28 70.0 30,0
1 Actuzl §0 19 77.17 20,685

« Actual composition data from GAIBRAITH LAB. ING.
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(a) a-Mg surrounded by eutectic phase (< 600) :
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Table 3 Phase zelume fracticn in alloys B & C

i Bample Parameters Volume fraction (%)
Alloy Numbe
b P{EW) D (mm) V (mm/s) a-Mg Eutectic | Third phase
B Bl 2.2 3 3.0 15 78 7
o a1 2.2 3 3.0 39 56 5
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Iig. 4 X-ray diffraction spectrum for Cl Fig. 5 DTA result for Cl (scan rate: 20.00 deg/min)
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Fig. 6 SEM photographs for alloys A
(P=2.4kW,D=3mm)

(@) a-Aland g in A2(x1.00K), V=>5mm/s; (b) a-Al

and g in A3 (x1.00K), V=>5mm/s, overlapped Clad;

(¢) a-Aland Bin A4(X1.20K) V=2.5mm/s; (1) Eu- : : :
tectic structure in the clad-substrate inte r face of A4 Fig. 7 X-ray diffraction spectrum for

(%2.50K) specimen A4
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Fig. 8 DTA result for A4 Fig. 9 Polycrystal diffraction rings taken from
(scan rate: 20.00deg/min) plane (110) of £. ¢. e. in a-Al of A5 by TEM
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