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Fig. 1 Physical maps of mold and casting system
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Fig. 2 Physical maps of squeeze casting part and sampling
sites
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Table 1 Process parameters of squeeze casting

Pouring Die Injection  Injection Holding
temperature/ temperature/  pressure/ rate/ time/
C C MPa (ms™h s
720 150-200 40 0.1 6
720 150-200 60 0.1 6
720 150-200 80 0.1 6

1.4 WX 53RIE
141 SREHL o KA R

LG (X (SPECTRO MAXx mmO06) Tl &
1.2 5% ) ZL109 R E AW B 2 ;s XRD H
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PrEtiE ZL109 REGMEME 4 m BRSNS
mm X 5 mm X 5 mm )37 5 &M E 2 s, &
BRI %S5 BB (OM, Zeiss Observer.Zlm) M At
2 REREAX B 194 HEL 8% (SEM, JSM—7001F)iE AT 412 M
SRR 30T
142 FifidEEEd

HIF GBS I T6 HUCIAT R #1E ZL109 K

5 A MR B AP B IR BT T AR B AR 58 AL
(AGS-X, SHIMADZU) bi#4T. T6 #KbH T Z 4t
Bl 3 Fromo Rtk A FotR b iR, R R
SN 4 fros. SRR 1 mm/s, BEAENE S AN
R, A 2R A R e/ ME 5 B4 .

600
515°C
500 - ["solution treatment,
o 10h 80-100 C
3 400 ) )| water quenching, 20 s
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Fig. 3 Process route of T6 heat treatment
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Fig. 4 Sizes of tensile specimen (Unit: mm)
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Table 2 Chemical composition of materials

Mass fraction/%
Element
ZL109 5% a-Al,05,/ZL109
Si 12.58 12.36
Mg 1.200 1.081
Cu 1.010 0.999
Ni 1.060 1.153
Fe 0.145 0.139
Al Bal. Bal.
. n— Al
* — Si
. 4 — ¢ -Al0;
g
8 4
o (e
%
A AA

30 40 50 60 70 80 90
20/(%)
5 HEE&MER XRD i

Fig. 5 XRD pattern of composite
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Fig. 6 SEM and EDS images of composite: (a) SEM image; (b) EDS line scanning image; (¢) EDS point scanning image

E7 BrEMEEEEE SR SEM &

Fig. 7 SEM images of squeeze casting remelted composites: (a), (a’) 0 MPa; (b), (b") 40 MPa; (c), (¢') 60 MPa; (d), (d') 80 MPa
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Fig. 8 Microstructures of squeeze casting remelted ZL109 and composites under optical microscopy: (a), (a') 0 MPa; (b), (b") 40

MPa; (c), (c') 60 MPa; (d), (d") 80 MPa
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L N\

E 10 FHEHFEER ZL109 K E AR HTE 5180 MPa)

Fig. 10 Fracture morphologies of squeeze casting ZL109 and composites (80 MPa): (a) As-cast ZL109; (b) As-cast composite; (c)

T6-treated as-cast ZL.109; (d) T6-treated as-cast composite
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FH T 32K R0 B L 2 OB OR LI, e TR
BB BOIR T 1o 3 2 B — AR ORE IR 25 5 T RO ) 4
A AR AL, RIS 2 T R IR AR AR RO Ak
Ao ZL109 FAREET LA Si M, SP RGN
T6 # b5, 15308 A I R, TR S 1
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P N

3 &g
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ALERIE TS AT BR « AN, B R IE R E A 1 ZL109
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Bk o ADFIAFTE — 2 4B AR F, JLALER T F 4 5 PR
I AL AR
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Effects of squeeze casting on microstructure and properties of
remelted in-situ a-Al,O3,/Z1L.109 composites

XU Jin-kang', CHEN Gang" % ZHANG Zhen-ya"? ZHAO Yu-tao" % ZHOU Xiang', LIU Xin', YAN Qing'

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Jiangsu Province Key Laboratory of High-end Structure Materials, Jiangsu University, Zhenjiang 212013, China)

Abstract: 5% a-Al,O3;/ZL109 (volume fraction) composites were prepared by semi-solid mechanical stirring with aid of
electromagnetic stirring through Al-SiO, system, and the remelted composites were also studied by squeeze casting. The
microstructure observation results show that squeeze casting is very effectively to eliminate serious porosity defects
caused by semi-solid mechanical stirring and refine the microstructure of ZL109 matrix. When the squeeze pressure
reaches 80 MPa, the porosity defects completely disappear, coarse a(Al) dendrites transform into fine equiaxed crystals,
and the eutectic Si is refined into rod-like. a-Al,O5 particles distributing along grain boundaries also refine a(Al) grains to
some extent. The mechanical property test results show that the tensile strength and Brinell hardness of To6-treated
composites remelted at 80 MPa are 347 MPa and 136 HB, respectively, which increase by 5.8% and 5.4% compared with
those of remelted ZL109 matrix alloy, and increase by 20.9% and 18.3% compared with those of non-squeeze casting
composites.

Key words: Al-SiO, system; a-Al,03/ZL109 composite; squeeze casting; microstructure; mechanical property
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