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Semi solid microstructure evolution of AZ91D magnesium
extruded by equal channel angular die

JIANG Jurfu, LUO Showrjing, WANG Ying
( School of M aterials Science and Engineering, Harbin Institute of T echnology,
Harbin 150001, China)

Abstract: By means of reheating experiments and metalloscope, microstructure evolution of AZ91D magnesium alloy ex-
truded by an equal channel angular die is investigated in semrsolid state. The results show that reheating the AZ91D mag-
nesium alloy extruded by an equal channel die is a kind of good method of preparing AZ91D magnesium alloy billets. The
remelted temperature has strong influence on the reheating microstructure. When holding time is constant, with the incre-
ment of remelted temperature, globular effect become good firstly, then crystal grains become large. When holding time is
15 min, microstructure of remelted temperature of 560 C is the best. When the remelted temperature is constant, with
the increment of holding time, the crystal grain becomes large. When remelted temperature is 560 C, microstructure of
holding time of 15 min is the best. When remelted temperature and holding time are constant, with the increment of

number times of extrusion the crystal grain becomes small.
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Table 1 Composition of AZ91D magnesium alloy

(mass fraction, %)

Al Zn Mn Fe Cu Ni Mg
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Fig. 1 Schematic of

equal channel angular extrusion
1 —Upper die plate; 2 —Retainer ring; 3 —Die carrier;

4 —Lower die plate; 5 —Cavity die; 6 —Press plate;
7 —Male die; 8 —Pad plate

—HHEEIN T d 58 mm x 100 mm K[ F:44, H
EERE A B Rl AL S8 . AR5 Tk d 10
mm X 10 mm AN B AR SEAT —om#ab# . — ik
INFASEES o S8 NZ AL B N AR BETE . ACHE
FH R Z B H R RGE I 8 AZO1D BEA Sk
AU X [B] . DSC #hZean &l 2 fros, 435 CHk
R A, FEAHZRIR R A 470 C, WAHZ K 595 C,
o] Y A 20 B X [A] 2 125 °C, AR 4 DSC 14> #7 45
HIEE N $EEE 4 550, 560, 570, 580 C. 1%
HRIFIE R 10~ 30 min . J0FAGH SR B ST B 18 1) R
W, ARSEZEAES kW U By R HEAT, B E8E S

0
P 470°C
g 435°C
g -0.4r
=
I
E o6}
ﬁ .
595°C
-0.8 } 1 | : L It
0 100 200 300 400 500 600 700

Temperature/C

Bl 2 AZ91D BeG & 2= Ml BT il 4%
Fig.2 DSC curve of
AZ91D magnesium alloy



. 754 . o E A R iRk 2004 4E 5 A
e, FHESAY . YrENEEIT 2R E Kl 3 s NS4 AZ91D 5% A4 B RE a1 M
MR AR THI, 22K 5 e I TR) 5 37 B H R K PO . v LR H, AZIID B4 &M
Ve, g AR EE, T 5% PR R T RS v VR K o, BHLHHA R BRI G, AL & Mg) [k

7E PM- 10ADS 424 A58 F LS4 AL AR, W8 ANATE S PR I A 9 Y A
(Mg7Alp) (), PLEEAAE § A B 40 /N
2 ZHR iR Mne Al {65 W05 R 20 ) T 2R 41 .

2.2 JRIGEEH R IR 2R

2.1 JEEHEALS &
! ’ ] 4 Fo o JERG S5 VR — VAL . I

K3 RO 4R
Fig. 3 Microstructures of original casting blank
(a) —Cross section; (b) —Longitudinal section
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Fig. 4 Reheated microstructures of original casting blank for different holding durations
(a) —10 min; (b) —15 min; (¢) —20 min; (d) —25 min
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Fig. 5 Reheated microstructures of billets extruded and held for different holding durations
(a) =0 min; (b) —10 min; (c¢) —15 min; (d) —20 min; (e) —25 min
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Fig. 6 Microstructures of billets extruded and held for different remelted temperatures
(a) —550 C; (b) —560 C; (¢) —570 C; (d) —580 C
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Fig.7 Reheated microstructures after different extrusion passes
(a) —1 times; (b) —2 times; (c¢) —3 times; (d) —4 times
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