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Development of Manufacturing and Net-Shaping Process for
Particle Reinforced Magnesium Composites
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Fig. 1. The change of average solid globules size after iso-
thermal holding for 1800 s at the given temperatures.
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Fig. 2. Effective liquid fraction of SiCp/AZ91 Mg composites
with respect to particle fraction based on equation 1.
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Fig. 3. Photographs showing the dependency of thixoforma-
bility of the composites on slurry temperature and SiC
particle fraction at the given temperatures; (a) 10mass%,
(b) 20mass%, and (c) 30mass% particle fraction.
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Table 1. Rockwell hardness values of the semisolid slurry with

holding time.
Holding Time 0s 300 s 900s 1800 3600s
AZ91] 54.5 54.9 60.2 62.7 518
Smass% SiCp 63.76  55.6 54.0 522 5256
10mass% SiCp  62.3 60.5 60.6 572  53.2

Table 2. Rockwell hardness values of the semisolid slurry with

holding temperature.
Holding Temp. 837K 848K 856.5K 862.5K 867.5K 871K
AZ91 653 653 6277 536 569 548
Smass% SiCp  56.1 522 567 573 564 552
10mass% SiCp 584 572 532 651 63.1 657
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Table 3. Hardness values of the semisolid slurry in different conditions.

HRE Hv
Specimen Before After After
peetme thixoforming thixoforming thixoforming
Billet Té6 SSF T4 T6 Solid Liquid
AZ91 52.15 57.9 549 52.6 63.7 64.2 110.1
10mass% SiCp 57.6 58.4 60.5 51.2 59.5 63.6 115.7
Table 4. Mechanical properties of the thixoformed Mg alloys and composites.
Specimen ParticleSize (JLm) Hv UTS (MPa) 0.2%offset YS (MPa) El (%) Specific Wear
AZ91
T =523K None 75 163 91 4.64 275.4
o) e 5 80.2 168.7 110 479 39
t0mass”o S1Cp 15 76.5 160.1 85.34 421 20.5
T . 4=473K
, 50 76.1 153.5 80 4.11 16
S Ormass% SiC 5 94 170.8 115.6 5.14 17
ass% SiCp
T ,=473K 15 90.1 160 91.03 3.93 13
50 90.5 152.8 90 3.46 8.5
20 % SiC 5 102 186.2 112.3 4.07 13.5
fass7o STp 5 101.5 163.8 108.3 3.71 5.5
T, oid = 473K
50 101.5 158.2 90 3.39 2

(15)
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