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Table 1 Wear test parameters

Parameter Value
Lubrication Dry wear
condition Y

Nodular cast iron (o,=550 MPa, §=8%,
HB=2400 MPa), disk specimen @43
mm>3 mm, surface roughness R,=0.4 pm
Matrix alloy, C10, C35; pin specimen &4
mmx>18 mm, surface roughness R,=0.4 um

Room temperature 25, 100, 150, 200, 250

Upper sample

Lower sample

Temperature/'C

Axial load/N 15, 25, 35, 45, 55
Slldlng_spleed/ 200
r-min
Sliding time/
min 30
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Fig.1 TEM images of in-situ reinforcing phases in TiC/Al-4.5Cu
composites: (a) C10 and (b) C35
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Fig.2 Effect of load on wear loss of samples at 150 ‘C
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Fig.3 Curves of wear loss with variation of temperature under various loads: (a) matrix alloy, (b) C35, and (c) C10
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Fig.4 Wear surface of C10 (a~c) and C35 (d~f) under various loads at 150 C: (a, d) 15 N, (b, ) 35 N, and (c, f) 55 N

Table 2 EDS analysis of the points marked by 1, 2 in Fig.4

Al

Cu Fe

o)

Point

wl% at%

wl% at% wl/%

at% w/%

at%

1 88.80 90.82

2 57.66 67.67

4.62 1.99

3.38 1.67 3.20 5.52

2.68 1.33 33.61 19.02 6.05 11.98
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Fig.5 Wear surface of C10 (a) and C35 (b) under 55 N and 250 ‘C
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Fig.6 Adhesion points on the wear surface of C10 (a, b) and C35 (c, d)
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Table 3 EDS analysis of the points marked by 1~4 in Fig.6

. Al Cu Fe [6)

Point wl% at% l% at% wl% at% wl% at%
1 85.42 88.49 421 1.84 6.77 3.38 36 6.29
2 335 43.42 453 2.48 52.12 32,57 9.85 2154
3 83.9 88.18 421 1.87 8.79 4.45 31 55
4 19.01 30.47 0 0 77.39 59.8 36 9.74
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Fig.7 Holes and cracks on the wear surface of C35 under 55 N: (a) holes and cracks, (b) stepped holes and cracks from inside to outside,

(c) holes, (d) the magnified images of the selected area in Fig.7c, (e) large crack, and (f) secondary cracks from the main crack
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Fig.8 Holes and cracks (a~c) on the wear surface of C10 under 55 N and the magnified images corresponding to position A (d) and B (e)

in Fig.8a, position C (f) and D (g) in Fig.8b, and position E (h) in Fig.8c
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Effect of TiAl; Phase on Dry Wear Behavior of In-situ TiC/Al-4.5Cu Composites at
Elevated Temperature

Liang Yanfeng®™?, Dong Shengquan®, He Zibo?, Li Gaohong*
(1. Xi’an Technological University, Xi’an 710021, China)
(2. Shaanxi Key Laboratory of Photoelectric Functional Materials and Devices, Xi’an 710021, China)

Abstract: In-situ TiC/Al-4.5Cu composites were made by direct reaction synthesis (DRS) and the effect of TiAl; phase on the dry wear
behavior of the in-situ TiC/Al-4.5Cu composites from 100 <C to 250 <C was studied. The results show that the wear loss of in-situ
TiC/Al-4.5Cu increases with the load increasing from 15 N to 55 N at elevated temperature. The wear loss of the composites containing
TiAl; phase is always larger. There is a critical transition temperature (CTT) of severe wear when the load exceeds 35 N and the
composites with TiAl; phase possess lower CTT. TiAl; phase degrades the wear resistance of in-situ TiC/Al-4.5Cu composites.

Key words: in-situ TiC/Al-4.5Cu composites; direct reaction synthesis (DRS); dry wear
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