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Mechanical Characteristics Evaluation of Metal Matrix Composites Cylinder
Linear Fabricated by Thixoforging Process

Jae-Chan Heo', Seung-Hoo Lee” and Chung-Gil Kang™*

ABSTRACT

The conventional forming process such as squeeze casting or die casting for fabricating metal matrix composites
products have a disadvantage such as non homogenous distribution of reinforcement, weak bonding between matrix and
reinforcement and cost increase in parts fabrication. Thixoforming process has been accepted as a new method for
fabricating the net shaped metal matrix composites with lightweight and wear resistance. In this paper, the effect of
volume fraction and reinforcement sizes on mechanical properties in cylinder liner part of metal matrix composites has
been investigated with processes parameters such as pressure and velocity.

Moreover, the methods to obtain the thixoforged composites cylinder liner with high quality has been proposed. To
evaluate the composites cylinder linear fabricated at the conditions proposed in this study, mechanical properties of
fabricated composites cylinder linear were compared with those of commercial composites cylinder linear.
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Fig. 1 Schematic diagram for thixoforging of cylinder
liner
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Fig. 2 Cylinder liner & cylinder block for automobile
parts
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Table 1 Thixoforging conditions for particulate reinforced
metal matrix composites

CASE | Pressure(Mpa) Punch velocity(mm/sec)
A 60 250
B 80 250
C 100 250
D 80 200
E 80 300
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Fig. 3 Schematic diagram of cylinder liner
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Fig. 4 Ultimate strength of matrix alloys (A380 and
A390 alloy) after thixoforging
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Fig. 5 Ultimate strength of composites cylinder linear
after thixoforging
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Fig. 6 Wear amount of matrix alloys(A380 and A390
alloy) after thixoforging
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Fig. 7 Wear amount of composites cylinder linear after
thixoforging
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Fig. 8 Hardness values of matrix alloys (A380 and A390
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Fig. 10 Fatigue strength of matrix alloys (A380 and
A390 alloy) after thixoforging
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Fig. 11 Fatigue strength of composites cylinder after
thixoforging
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Table 2 Mechanical properties of cylinder linar fabricated
for variation of V¢ and size of SiC,,

0% 10% 20%
V%) (1am [5.5m [14/m [55m |14 [5.5m
Sic, | SiC, | sic, | SiC, | SiC, | siC,
Yield 138 138 290 300 300 310
stress ~159 | ~159 | ~310 | ~320 | —325 | ~330
Elastic 50 50 80 105 100 110
modulus ~72 ~72 ~95 ~118 | ~115}| ~120
. 3.7 3.7 1.6 13 1.0 0.7
Elongation | _ 45 [ —42 | 18 | ~1.5 | ~13 | —009
Strength at | 40 55 65 70 84 85
371°C ~60 | ~70 | ~72 | ~78 | ~90 | ~94
Yield stress | 30 30 45 45 50 52
at371C ~40 | ~40 | ~48 | ~50 | ~55 | ~59
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