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Influence of Plastic Deformation and Annealing on Properties of Ag-Ti;AlC, Composites
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Abstract: The influence of plastic deformation and annealing on the mechanical and electrical properties
of Ag-Ti;AlC, composites prepared by hot-pressing technology was investigated. The electrical
conductivity of Ag-Ti;AlC, composites was obviously improved after plastic deformation and annealing.
The electrical resistivity of Ag-20vol.%Ti;AlC, composite was reduced by 15.02%. The tensile strength of
composites significantly increased with strain. The ultimate tensile strength of Ag-20%Ti;AlC, composite
on a diameter of 2 mm reached up to 462.42 MPa. After annealing, the ultimate tensile strength decreased
by 28.57%, while the elongation increased by 435.11% and reached up to 19.05%. Comprehensive
mechanical properties significantly improved compared to raw composites.

Key words: metal matrix composites; plastic deformation; annealing; electrical resistivity; mechanical
property
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Fig.1 Microstructure morphology of Ag-Ti; AlC, composites prepared by hot-pressing
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(a). Ag-5vol.%Ti3AlCy; (b). Ag-10vol.%Ti3AlC,; (c). Ag-15vol.%Ti3AlC,; (d). Ag-20vol.%TizAlC,
B 2 #HFE Ag-Ti;AIC, &K ®5.0 mm) B A RS
Fig.2 Microstructure morphology of Ag-Ti;AlC, composites after extrusion (£5.0 mm)
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(a). Ag-5vol.%Ti3AlCy; (b). Ag-10vol.%Ti3AlC,; (c). Ag-15vol.%Ti3AlC,; (d). Ag-20vol.%TizAlC,
& 3 Whiik Ag-Ti;AlC, H-& 8N ®3.0 mm) E4EHTEE

Fig.3 Microstructure morphology of Ag-Ti;AlC, composites after drawing

(#3.0 mm)

(a). Ag-5vol.%Ti3AlC,; (b). Ag-10vol.%Ti3AlC,: (c). Ag-15vol.%TizAlC,; (d). Ag-20vol.%TizAlC,
B 4 ARIR Ag-Ti;AIC, EE#EN@2.0 mm) ERHALTEH
Fig.4 Microstructure morphology of Ag-Ti;AlC, composites after drawing ($2.0 mm)
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Tab.1 Densities of Ag-Ti;AlC, composites of different diameter

after deformation and annealing” /(g/em®)
Ti;AlC,

. DP28HP &5P  DPS5A P3P P3A P2P DA
AR

5% 10.16 10.18 10.15 10.10 10.12 10.08 10.09
10% 9.80 981 979 9.76 978 9.75 9.77
15% 948 950 945 940 942 937 9.39
20% 9.15 9.18 9.14 9.12 913 9.10 09.12

HE: HP Ron#RRAS, PRRINLE, ARRBASE, TH.
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Aot R, MORHEARTE T 1A% B RS AR
TEXGSRARORL ) Rum AL B, 7R 5 iR AR T e
AR, TMIXEEROER f5 PR KRR, FTRE
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Tab.2 Micro hardness (HV;;) of Ag-Ti;AlC, composites of
different diameter after deformation and annealing
Ti;AlC,
P28HP &®5P DSA P3P
AR 2
5% 945 948 816 952 832 1023 88.5
10% 101.5 104.6 932 109.8 959 113.6 984
15% 112.0 116.1 103.7 119.7 106.2 1294 115.6

20% 1363 138.0 121.7 143.0 125.1 146.4 127.7
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Tab.3 Electrical resistivity of Ag-Ti;AlC, composites of

different diameter after deformation and annealing

Ti;AlC,

C @28HP ®5P  BSA P3P DA
(ST
5% 290 268 252 262 247 259 245
10% 420 362 322 329 308 319 3.02
15% 526 519 502 5.13 491 505 4.69

20% 7.19 7.6 672 714 659 6.68 6.11
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Fig.5 Tensile stress-strain curve of Ag-Ti;AlC, composites
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