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Fig. 3 Microstructures of semi-solid slurry water quenched at 480 “C for different isothermal holding time: (a) 0 min; (b) 3 min; (c)
5 min; (d) 10 min
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Fig. 5 Microstructures of different positions in die casting: (a) Position 4; (b) Position B; (c¢) Position C; (d) Position D; (¢) Position
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Schematic diagram of semi-solid spherical grain

forming stage

(3~ [ A SR BT K2 0 A AR A R 1 8
TR SRR IR SRR IR, SRR RIEATIIRR A —
SEMENTE, Nz A Flam G A R AR RHE L )
AT~ JEI, FEBEFT Ostwald #ib5 hiki ey
RIS . ZA27 G ay ARFITE A AR 1
WEMIZEBOR, DUk, BRSO IN TR (R e 2D A
Ko BB SRAE AR R R AAEIRRL BRI T
Ostwald 25 G I R@H (b EE B3, 3 ECR
BB PERAIAE SR ]SS 38 2 PR (L 3(e) FI(d))

32 EHHARAEHLERSR

T I E M RGR AL RRIA a dRET R
b0 N2 VNS R S i B i e S N T i R
FEIEXTH R BAT ST, i f B 2 45 (L2 1): #)
A oy SRIECH  CPIERRLRE S A B W A B
C. D. E. F fiEAWA, (R Ofan(F Ab)

F 1 BRI aoADVEH . PR TR
D7 AR 7 %

Table 1 Primary a(Al) number average grain size, shape
factor and solid fraction of primary particles at different

positions of casting

Position | rmary  Average grain  Shape  Solid

o(Al) number size/um factor fraction/%
4 77 63.92 1.70 27
B 86 67.10 1.92 31
¢ 75 5521 1.58 25
D 64 4524 1.37 21
E 35 45.98 1.30 1
r 21 42.06 1.33 6
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Fig. 7 BSED images of second solidification microstructure of ZA27 alloy rheo-diecasting at different positions: (a) Position 4; (b)
Position B; (c) Position C; (d) Position D; (e) Position E; (f) Position F
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Fig. 8 Peritectic reaction of ZA27 alloy; (a), (b) Position F; (c), (d) Position 4
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Table 2 Chemical compositions of ZA27 alloy

Mass fraction/%
Position
Zn Al Cu Mg
1 44.5 55.4 1.1 0
2 67.1 31 1.9 0
3 61.5 36.7 1.8 0
4 74 23.4 2.6 0
5 57.6 40.8 1.6 0
6 75.6 215 2.9 0
7 62.1 36.3 1.6 0
8 75.8 222 2 0
9 78.3 19.6 2.1 0
10 93.1 3.6 32 0
11 74.7 235 1.8 0
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Fig. 9 EDS analysis of ZA27 alloy rheo-diecasting: (a), (c), (¢) Position F; (b), (d), (f) Position 4
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Microstructure and solidification behavior of
Z.A27 prepared by self-inoculation rheological die casting

QIU Jin', LI Yuan-dong" % LI Ming', ZHANG Ji-Yuan', GUAN Ren-guo"®, CHEN Ti-jun"?

(1.State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys, Ministry of Education,

Lanzhou University of Technology, Lanzhou 730050, China;

3. College of Materials and Metallurgical, Northeastern University, Shenyang 110004, China)

Abstract: The semi-solid slurry of ZA27 casting alloy was prepared by self-inoculation method. And then, the

microstructure and solidification behavior during rheo-diecasting forming process were studied. The results show that the

semi-solid slurry of ZA27 alloy with the morphology of fine, round and uniform distribution of primary a(Al) grains can

be prepared when the slurry is isothermally holded at 480 C for 3 min, the average size of primary grain is 52.32 pm.

Segregation of liquid phase would be occured during the forming process of semi-solid slurry, the secondary solidified

grains grow into “vermicular” in the area of the high stress. Remaining liquid has different solidification ways in the

different parts of castings, but without coarse dendrites. In the positions of low cooling rate, the peritectic phase (f) can

be generated in eutectic microstructure, where the attachment growth is the mainly way for secondary solidification. On

the contrary, in the position of high cooling rate, the mainly way is nucleation solidification with a lot of secondary

crystal nucleus and the fine eutectic microstructure. The grains of secondary solidification can either nucleate by a(Al), or

grow directly by the nucleus of §f phase. Cu element is enriched in the eutectic # phase.

Key words: self-inoculation method; secondary solidification; semi-solid state; peritectic; eutectic; ZA27 alloy
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