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Submicron MC-type reinforced coating produced by laser alloying

HAN Tian WANG Ai-hua PENG Jin WU Baosye HUANG Zhao
( State Key Laboratory of Material Processing and Die and Mould Technology Huazhong University of Science and Technology
Wuhan 430074 China)

Abstract: In order to study the influence of carbides produced by in situ synthesis of various chemical reactions or direct
addition on wear resistance of carbide reinforced composite coatings TiC reinforced Fe-based composite coatings were prepared
on T10 steel substrate by laser alloying. Then their microstructures phases microhardness and wear properties were investigated
and analyzed. Results showed that compact and non-defective alloy layers were obtained consisting of y-CrFe,C;; and
submicron MC(M =Ti Cr W) particles. Aust ransformed into martensite in wear testing because of processing hardening.
Wear weight loss of direct addition was 2 times @mes larger than that of in situ synthesis. The content of carbides produced
through combination reaction between Ti and C was higher than that produced through reduction reaction between TiO, and C
which led to a better tribological performance. The results can serve as a guide in selecting the best method of the ceramic phase
introduction when preparing TiC reinforced Fe-based composite coatings.
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Table 1 ~ Chemical component of the base powder ( mass fraction)
Si Cr Mo \ Re Fe
0.085~0.10 0.45~0.51 0.008 ~0.015 0.003 ~0.005 0.008 ~0.015 balance
Ti + C = TiC (1)
Ti0O, +3C = TiC +2CO (g) (2)
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Fig.1 Microstructure of alloying layers

a—upper layer of Ti + C in situ synthesis b—bonding interface of Ti + C in
situ synthesis c—upper layer of C5Ti, W direct addition ~d—bonding in—
terface of C5Tiy W direct addition
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Fig.2 X-ray diffraction results of alloying layers 1—y-CrFe, C, 5;2—TiC;
3—C;Tiy W; 4—Cry , Tij 4 C
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Fig.3 Chemical reaction enthalpy-temperature curve
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N a—longitudinal microhardness of cross-section b—surface microhardness
Table 2 Energy disperse spectroscopy results of alloying layers ( mass fraction) o
Ti W Si v Cr Fe Ti+C Ti C
A 0.0043 0.0000 0.0076 0.0008 0.0138 0.9734
B 0.0613 0.0000 0.0071 0.0024 0.0187 0.9105
C 0.0040 0.0000 0.0119 0.0015 0.0178  0.9647 ( 2
D 0.0872 0.0551 0.0000 0.0015 0.0245 0.8317 Cr C5T14W
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Table 3  Phases content of alloying layers ( mass fraction) .
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Fig.5 Wear weight loss results
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Fig.6 Wear morphology
a—quenching b—Ti+C ¢—TiO, +C d—C4Ti, W direct addition
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