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ABSTRACT The powders of Ti, C, B4,C, and polytetrafluoroethylene (PTFE) were used as the raw materials in this paper. The
TiC-TiB, composite coatings were in-situ synthesized on the surface of ZL205A alloys by reactive cladding technology, combining
with self-propagating high-temperature synthesis (SHS) and vacuum-expendable pattern casting technology. The effect of solution
temperature on the microstructure, hardness, and thermal stability of Al matrix and TiC—TiB, coatings were investigated. The results

show that, the adiabatic temperature of Ti—C—B4C—PTFE system is much higher than 1800 K, the SHS reaction can be ignited by the
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vacuum-expendable pattern casting technology of molten ZL205A alloys, resulting in the formation of TiC-TiB, composite coatings

on the surface of Al matrix. The TiC—TiB, composite coatings after solution heat treatment show the excellent thermal stability, the

hardness of the composite coatings is HB 285, and the mass loss of composite coatings is 49.7 mg at 20 N loading, decreasing by 90 %,

which indicates that the wear resistance of ZL205A alloys is significantly improved.

KEY WORDS self-propagating high-temperature synthesis; composite coating; Al matrix; vacuum-expendable pattern casting
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Table 1 Chemical composition of ZL205A matrix %
Cu Ti Cd Mn v Al
4.72 0.20 0.22 0.40 0.10 RE

T2 BERER AR, SRR TR A
Table 2 Particle size, purity, and mass fraction of coating

material powders

JLER RiBE /pm AR /% R/ %
Ti ~45 =99.7 72.6
B,C ~5 =99.0 19.5
PTFE ~10 =99.0 4.0
C ~10 =99.5 4.1
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Fig.1 Relationship between the adiabatic temperature (7,9)
and PTFE content by mass in Ti—-C—-B,C—PTFE system
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Fig.2 XRD patterns of coating before and after SHS reaction
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Fig.3 Hardness of Al matrix and composite coating
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Fig.4 Microstructures of Al matrix at different solution temperatures: (a) without solution treatment; (b) 518 ‘C; (c¢) 528 C; (d)

538 C



432

2019 4£ 12 H

Bl 5 RRMEAT S IR E R RIS RS . 4G
BlS (a) FIR 4 nJLLEH, KGO FERS N
Ti f1C otk (A1), WERKEXIRIFZERS A Ti. C
A B JCE (55 2), 458 X GHERATH G 4 45 1
ALEN, U1 AIEL 2 43R TiC AHAN TiBy #H. XTHE

10 pm

KL, B EHREHERRZEHEE 2, T
BZH. LA H, TiC-TiB, MEABLIRERE
RAIFRIFETE, R R G 3 4005, B %
Mg, TiIC-TiB, B & 5L iRz TR A
REFAAE

(b)

10 pm

B 5 ARABEFEERZHEMAN: () KEHELE; (b) 518 °C; (¢) 528 C; (d) 538 °C

Fig.5 Microstructures of composite coatings at different solution temperatures: (a) without solution treatment; (b) 518 C; (c) 528 C;

(d) 538 C
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Fig.6 SEM images of sample 2 between coating and matrix: (a) low magnification; (b) high magnification
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Fig.7 Wear resistance of Al matrix and coating for sample 2
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