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Table 1 Chemical composition of 7075 alloy DC billet
used (mass%) .

Bl 7zn Mg Cu F S T Ma Zr Al

ment
537 244 156 000 001 000 000 021 Bal

Fig.1 Optical microstructures of 7075 aluminum
alloy billets. (a) rheocast and (b)stirring-free.

AZ91D =7 LE4 X, Table 2 DALFHERLDA
Ay SFe HWAZHR T CHBAREL, (a): BIEL(b):
200°C K TX(c): 500°CIZ FEL 7= N 32mm DL 7RI
Bicg&ELE. £, (d):@ic>WTiL, 2000 T
10%DEMEDFOT Hk 5 2 THIBERO BB+
ORRILE R o7-. Fi2 121, —HEL T, Zhosdk
RRPHIRE (LT, T.L93) 0—2TH5525CI
FRLCRGB L2 R4 0, 2BBRERS
WIEERE BRI DO TH A LR TV, Th
LT, FOTHEAMUHECIL, BEICH
BLL, RIS 100pm BLTF &5 TWB.

INHDE Ly MRHREHN S, B 30mm T
B 40mm OM BRI T, s
MITAORBELE.

Table 2 Chemical composition of AZ91D magnesium
alloy ingot used (mass%) .

Ee- Al zZn Mn S Cu,Nj, Fe, Be Mg

ment 912 074 021 0027 <001 Bal.
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7075 TARI=TABEITHOWTIE, BIEOBSHT
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XY @ TIEEATIR B X 0 BR ETRR BRI
ESOWTHHIBESEESREL. Table 3 124, %
BEOMHIRE, HHEROCT L ADTLEEDE
SMERY. FE20tOHE T L AL, Fig3 O
KEDOLIIZ, BRAEBEMEYEICLY, BREEI

Fig.2 Optical microstructures of AZ91D magnesium
alloy ingots reheated to 525°C. (a), (b) and (c) metal
mould temperature are 25, 250 and S00°C, res-
pectively. (d) 10% compressed (a) at 200°C.

Table 3 Various conditions of semi-solid extrusion.

alloy 7075 AZ91D
tjnx;:;:g’e 540,560,580, | 475,500, 525,
o 600, 615 550
T.(C)
Ext.ruswn 36, 144, 36, 100
ratio, R,
Ram speed. 0.5,1,2,5,10,
> 5,10, 20
Vg (mm/s) 10, 20
I
Thermao-
couple

Specimen
Induction
heater

Container

Die — Lac

Heat-insulating
- material

Compressed-air

Compressed-air] ]
blowing position

inlet

Fig.3 Schematic illustration of experimental equipment
for semi-solid extrusion.

9 600s THIBXHT300s REFHE, ERHEMHTESE
LCHEErmORE B M OMHBEERE LT 7.

3. RBRRLER
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HHEREID T,=540~600°CTiL, WTFhOBREICEK
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Fig.4 Surface conditions of bars extruded at ¥z=5mm/s,

R~36. (a), (c) stirring-free and (b), (d) rheocast.

Fig.5 Optical microstructures of bars extruded at 7,=
615C, Vi=Smmv/s, R=36. (a) stirring-free and b)
rheocast.
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Table 4 Summary of surface conditions for 7075 alloy
bars extruded at different extrusion conditions.

Ve=5mmy/s
7. (°O) 540 | 560 | 580 | 600 | 615
Stirrig R=36 X X X X X
free  p=144 | x X X X X
Rheo R=36 O O O C C
-cast R=144 - - O O O
Vg=10mm/s
1. (O) 540 | 560 | 580 | 600 | 615
Rheo R=36 O O O O O
-cast R=144 - - O O O
_ Vp=20mm/s
1. (O) 540 | 560 | 580 | 600 | 615
Rheo R=36 X X X O O
cast R =144 - - - O | 0

O :crack-free, X :surface crack, -:extrusion impossible
( Pextmsion>20ton)
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Fig.6 Age-hardening behavior of bars extruded from
rheocast specimen at R,=36 and hot-extruded bar.

Vickers micro hardness / HV
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Fig.7 Nominal stress-nominal strain curves of
specimens at T6 (maximum hardness) conditions
corresponding to Fig.6.

Table 5 Conditions of extrusion (R,=36) and
forced-air cooling.

T, (C) 560 540
Vg (mm/s) 10, 20 10
Quantity of air, 20, 45, 80,
0,1 (U/min) 160 20, 45, 80

Distance between
die-outlet and blowing
position, L - (mm)

30, 50, 70,

140 50, 70, 140
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Fig.8 Effect of forced-air cooling (Q,-=804/min) on
tensile behavior of specimens just after solution
treatment (for 3.6ks at 460°C). The specimens were
extruded at 7,=560°C, R,=36, Vz=10mm/s.

Fig.9 Fractograph of tensile specimens corresponding

to Fig.8. (a),(b) cooling-free and (c),(d) forced-air
cooling (Q4c=804/min, L,~=70mm).
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Fig.10 Surface conditions at relation between T’ »and Vg
in AZ91D magnesium alloy ingot cast into metal
mould preheated to 200°C.
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Fig.11 Optical microstructures of AZ91D alloy bars
extruded at V= 1.0mmy/s.
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Fig.12 Tensile properties of AZ91D alloy bars

extruded at V= 1.0mm/s.
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Fig.13 Nominal stress - nominal strain curves of
AZ91D alloy bars extruded at different V.,
T,=5257C, R~=36. (2) metal mould (A), (b) metal
mould (B) and (c) pre-strained ingots.
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