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Abstract Featured with excellent physical and chemical properties, TiC has important significance and practical
application value. A new method to synthesis TiC by combining laser and sol-gel technology is reported. TiO. sol-gel
coating is prepared on the surface of 457 steel and then treated by Nd: YAG laser. The microstructure and
performance of the coating after laser treating are tested by scanning electronic microscope (SEM), X-ray diffraction
(XRD), and micro-hardness tester respectively. The results show that the surface of coating is flat, and there is a
metallurgical bonding between hardened coating and parent metal. The coating is consisted of Fe, TiC, and FeTiO; ,
and the particle of TiC with size of 1~ 3 pum distributes on the topside of the coating. With dispersion reinforced
phase TiC, the hardness of the hardened coating increases obviously. The average micro-hardness reaches 950 HV, ; ,
which is 3 times more than that of substrate.
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Fig. 1 Morphology of laser-hardened layer. (a) whole morphology of coating, (b) cross-section of the pool,

(¢) near surface, (d) near bottom, (e) morphology of HAZ
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Fig. 2 XRD of the surface of hardened coating
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Fig. 3 SEM graphs of the surface of hardened coating. (a) morphology of coating, (b) regional amplification morphology



2656 G 5|

% ot 37 %

4 Oy AR 2 #OE £ JE B9 SEM . il LA
FIAE 0 At ) A A SR RIORE . 3 R 0
WORL A KB @A B X i EDS 704 insk 3
JI 7« T RNy R 0 UKL Oy B R A R TiC Bk .
B Fe JLR I Z AR Fe LR TEG H G
B b B 1 IEH Ti.C S0 R Z0h. ik kR A D&
i Ti JCR RS A B T oo R A AL b kL i
PERD - RGN B B8 AT LU O J& 7 Ti 6 & 9 20
PR RO A8 B R v B i 3L R AR TR
TR A i 4L LR /N T S A D 2 W Bl e T S B
AR

e T

] ’ !
Acc V Spot Magn Det WD
25.0 kV 4.0 10000x BSE 6.6 Zhejiang University #
< . e e 4 Caia-van i

4 Al R I R )2 1 B A
Fig. 4 Microstructure of the top hardened layer
23 TRk T DI Ak A A O AR B 00D
Table 3 Chemical composition of the

cross-section(mass fraction, %)
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Fig. 5 Micro-hardness distribution of the cross-section
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