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Abstract: When improving the strength and elastic modulus of traditional metal matrix composites, their toughness always
decreases at the mean time, which limits their application in various fields. In order to meet the needs in the field of high
technology and the ductility and toughness of composites, hybrid reinforcements with various types or different sizes are used
in metal matrix composites. It combines the unique properties of the reinforcements to improve the properties of composites.
The interactions between hybrid reinforcements make the metal matrix composites possess lower thermal expansion
coefficient, higher wear resistance and superior mechanical properties. In addition, it also reduces the cost of raw materials.
Therefore, hybrid composites become the most potential material for application in aerospace and defense cutting-edge
technology, and promote the progress of the entire industrial technology. This paper introduces types of hybrid reinforced
metal matrix composites and progress in the research of hybrid composites. The basic structures of hybrid reinforced
and the future development of the configuration and
function of hybrid reinforced metal matrix composites and key problems of engineering application are discussed.

composites and their advantages and disadvantages are summarized,
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Fig. 1 SEM images of composites flexural fracture surfaces: (a)

cross section of C;/Al, (b) longitudinal section of C;, Al,
(c) cross section of SiC -C;/Al, (d) longitudinal section

of SiC,-C,/Al
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Fig. 2 Influences of Al,O5; and Gr on friction coefficient

of aluminum matrix composites
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Sliding direction

K3 EAMEERRE SEM B H: (a) 25 vol%
AL 04 /6061 A1 5 & KA A (b) 20 vol%
Al, 05 -5 vol% SiC/6061 A1 & & 41k

Fig.3 SEM images of wear surfaces of 25 vol% Al, 0,/
6061Al1 (a) and 20 vol% Al,0; =5 vol% SiC/
6061 Al (b) composites
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(a) 13SiC,/6061Al; (b) 13SiC, ( CNT)/6061Al; (c)

7SiC,/6061A1; (d)7SiC, (CNT)/6061Al; (e)2.5SiC,/
6061Al; (f) 2.5SiC,(CNT)/6061Al
Fig. 7 Metallographs of SiC,/6061Al and SiC, ( CNTs)/6061Al
composites: (a) 13SiC, /6061Al; (b) 13SiC, ( CNT )/
6061A1; ()TSIC,/6061A1; (d)7SiC, (CNT)/6061A1; (e)
2.5SiC, /6061 Al; (f) 2. 5SiC, (CNT) /6061 Al
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CNTs, Hf St rEae, AR IERE R & mEE S #
o HET, B0 EEERNIEE A% R KRR
FLBA B (9 (AL 50 AN A4, SRS T ag ik . Rt
% AU (CVD) B 1 WS AR R IR R L 5E 1)
R ONTs, VR IR FERT BT T I a1, e
AFF A RORGE SICFRL(13 wm 7 pm, 2.5 um) /E
AR, ik CVD ke SiC kL2 i 56 A2 K CNTs,
SRIEEII B ARG M ITE S 6061 SRE & E 5 BIRK
BUIE 4 )T /Y SiCBURL BE S AR 45 (9 70 B CNTs, Ui B 4%

PR 19 LSS5 CNTs 5208 B I & . M
7R E, 13 pm A7 (9 SIC IURLAE B 47 2 3 i
CNTs, JF-EL SiC VR K 5150 1EAE PR Y. T 4 SIC I
BLRSE 2.5 wm B, 42 2 bRHROULSEE SIC KL 1 ¢
o SKBEIT, 44 PO BN, AR 0 U S B
CNTs (1A B, LI, 26 1 ot J3 2% R 10 26 2 26
2.5 SIC, (CNTS) /6061 AL HORL B E IS T HLfIL L 2t
BRI TWE, 4 SIC BURR S 7 wm I, S AbPRHAY
BURERIERE T 33% .

F 1 SiC BALfn CNTs SR 1838 6061 SR ES S RIE N 214k

Tablel

Mechanical properties of Al6061/SiC(CNTs) composites

Sample type Modulus, E(GPa)

Yield strength( MPa)

Tensile strength( MPa) Failure strain, (% )

6061 Al 69 £0. 8

135iC, /6061 Al 88 +1.3

13SiC,, (CNT) /6061 Al 98 +1.6
78iC, /6061 Al 85+1.5
78iC, (CNT) /6061 Al 98 +£2
2.5S5iC, /6061 A1 82 +3
2.5SiC, (CNT) /6061 Al 80 +4

277 1 321 £2 13 £13
346 +4 409 +2 5.8£0.5
355 £3 412 +3 7+0.6
340 +5 405 3 7.8+0.4
365 +6 428 +4 8.5+0.6
324 £5 362 £7 7+1.5
270 +8 354 8 2.5+2

3 & &
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—RIIFTERCR, e rEfe . et ae . BRI I
REARAT —E R, (HURE SRR IR 2 2 A Z A1 (Y
BC B AT IRAL TR O B, JU ARG 38 AR 22 8] (9 A B A
FIRAKOSALER | ST A7 507 TR 20— P IR T
IR S B R B A RHE Tl B R EN) 20
B, BT HAL S B PERE, R 7 o BT B4R H]
T A — R M
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