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The Development Trend of Metal Matrix Composites:
Design of Performance
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Abstract: The updating and upgrading of space technology, information technology and other modern industry technologies
have brought great challenge to the material properties. Lots of properties and functions of metal matrix composites ( MMCs )
can be acquired by choosing reinforcements with different kinds and morphology, matrixes with different mechanical, chemical
and physical properties, and adjusting the distribution and bonding type of them. The design ability of MMCs is an advantage
to meet this challenge. Therefore the design of MMCs properties and functions will be an important trend. This paper briefly
introduced several typical cases of the author’s group from research thought to actual effects, including the design of high di-
mensional stability, self-lubricating properties and constant stiffness at high temperatures, which have proved the effect of per-
formance design of MMCs. Relating theory analysis were described in other papers of the author.
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Fig. 1 Microstructure of SiCp/Al composites: (a) micron and (¢ ) sub-
micron particles, (b)and(d)are the simulation results of the re-
sidual thermal stress in micron and sub-micron SiCp/Al compos-
ites, respectively
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Fig. 2 Microstructure of instrument grade SiCp/Al composites: (a)morphology, (b) and (c)interface between SiC particulates and Al matrix
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Fig. 3  Microstructure of SiCp/Al composites: precipitates (a) after T6 treatment and (b) after stabilization treatment; (c¢) linear disloca-

tions after T6 treatment and ( d) dislocation tangles and (e) cellular dislocations after stabilization treatment
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Fig. 4 Thin-walled parts of instrument grade SiCp/Al composites
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Fig. 5 TiB, particles morphologies: (a) before pre-oxidation treat-

ment; (b) after pre-oxidation treatment, (c¢ ~ e) oxidation

products analysis [~
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K GREE AW EHERE T —— R0 IR B 4 1 25k 437

%56
1.20-
1,051
¢ | -
w- —Al
0.90[~ —— 50% TiNig, JAl
50% TiNi, /Al
—— 50% TiNi /Al
1 | 1 1 1 1
0759 100 200 300

Temperature / °C

PLL 3 oA R AR A2 6L A TiNi/ AL 5246 B0ORE Y6 REAS 0 il I
JEARAL R 7

Fig. 11 Storage modulus vs. temperature curves of three TiNi/Al

composites with different phase transition temperature
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