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Effects of different primary microstructure on
semi- solid melting behavior of AZ91D magnesium alloy

LI Yuan-dong, HAO Yuan, CHEN Trjun, MA Ying
(State Key Laboratory of Gansu Province Advanced Nonferrous M aterials,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The semtsolid melting behavior of AZ91D magnesium alloy with different original microstructures was inves-
tigated by quenching method. The results show that, increasing cooling rate, pre deformation and grain refinement are
useful for spreading of the non-equilibrium microstructure around the primary grains. Most of non-equilibrium microstruc-
tures in the original microstructure dissolve into the &M g matrix due to the diffusion of the solute and then the remainder
is melted firstly. The more the increasing of cooling rate or pre-deformation, the more the secondary dendrite arms are
easy to coarsen. T he partial melting process during increasing temperature includes uniformization of the compositions, di-
vorced eutectic melting, and the partial melting and glomeration of primary & Mg. A predominant factor is different dur-

ing different stages. The size and shape of solid phase in semrsolid microstructure are related with the original microstruc-

ture, diffusion rate of non-equilibrium microstructure and heating-up rate.
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Table 1 Methods of sample fabrication

of AZ91D magnesium alloy

Sample No. Size of sample Fabrication method
X 12 X

A 600 mm 0 mm Cast

70 mm
B d 40 mm X 150 mm Cast
C d 15 mmXx 150 mm Cast

Cast+ 30% compressive

D d 40 x 150

mm mm pre deformation at 300 C
E d 15 mmX 150 mm  Modification treatment+ Cast
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Fig.1 Primary microstructures
of AZ91D magnesium alloy
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2 A~ {¢)—Sample C; (d)—Sample Dy
)0 pme : =
» -:';l‘f (&) :;'*;.I‘h;al-." l



. 368 * o [ A 0 4 2 i

2004 43 H

KA RS A Zla ], AR .

2.2 REBBATRE T HH AR

AFRIHL AZIID B S MM EANFRRE T
AL WE 2 Fras . JLF 515 200 AZ91D B4
Semstid B, B LE AR .

RFE A 2(a) ~ 2(¢)) 7E I Hd #2 A B i it ]
) B I b R PR 4 23 7 T iR e R 3 43 R AR A,

AXMALNEREREBZ, HILAT RS2
fi#, R EFEILEAHR G T BRI A
SRR BE L FIL RSB R 1 Pl B2 5 TT 2 44k
( 2(a)), HAERERTHRE S, ERAR 2
RAIEA, R4 o Mg B 4445 B0AH i 6, I T
BRACWAR T, ABCREERAR(E 2(b) ) . dERETH
v, U T A R TR VRO B 2 L RS s (1
2(c)) -

(E R TR AR RO, BT AR & 5 T A A R

B AR SRR (B 1(a) ~ 1)), B9
i l:ﬁf":" ',*":‘ “_."‘. : - %

B2 AFRAIHALN AZIID Betr & IR E ARG T #4143
Fig. 2 Microstructures of AZ91D alloy with different primary microstructures

at different temperature
(a) —460 C; (b) =520 C; () —560 C; (d) —560 C; (&) —S70 C; (f) —580 C; (g) —560 C;
(h) =570 C; (i) —580 C; (j) —540 C; (k) —570 C; (1) —580 C; (m) —560 C; (n) —570 C; (o) —580 C
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Fig. 3 Phase diagram of Mg-Al binary system
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