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Analysis of the growth mechanim of TIC crystal.and.the mechanical
properties of the laser alloyed layer on the surface of pure titan ium

TIAN Yong-shengl, CHEN Chuan-zhongl,WANG De-yun] XU Yingl, LEI Ting-quan2
(School of Materials Science and Engineering, Shandong University, ji’nan”250061, China; 2 School of Materials Science and
Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The laser-alloyed layer is fabricated on the surfaceofpure titanium with graphite powder The microstructures
and phase constituents of the alloyed layers are investigated bymeans of SEM, ERMA, XRD and HRTBM. The results show that a
great deal of dendritic TIiC crystals are fomed in the alloyed-layér The growth mechanism of dendritic TiC crystals is theoretically
analyzed, at first they continuously grow into dentritic TiC embryo crystals and then each of them acts asmany nucleuses on which
the lateral growths begin So the finalmomphologies-of dendritic TiC crystals look as if theywere composed of crystallitic grains in
a linear arrangement The test results show that\the’hardness of the alloyed layers ismuch higher than that of the matrix and the
wear coefficient of alloyed layers is significantly lower than that of the substrate Changing laser p ocessing parameters can greatly
affect the microstructures and mechanical properties of the alloyed layers, ideal alloyed surface can be achieved only if optimum

parameters selected
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Table 1 The experimental parameters and some results

diameter

scanning melting .

. power . of laser melting
gecimen velocity ep .
1 beam width/mm
/(mm - s7%) /mm
/mm
1 1000 6 4 4 0. 80 380
2 1000 35 o4 0. 88 390
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Fig 1 a—the micmostructure of the pecimen b—ERMA momphology of
transitional zone of the specimen
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Fig 2 X-ray diffraction gpectrum of the pecimens a—No 1 b—Na 2
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Fig 3 a—SBVI momphology efdendritic TiC crystals b—EPMA mompholo-
gy of dendritic\TiC\erystal am's
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Fig 4 Microhardness profile of alloying layer of the pecimen
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Fig 5 The friction coefficient varyingwith time
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Fig 6 a—the structure TiC crystalline planes b—SAED pattems of TiC
crystal
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Fig 7 The influence of interface supercooling AT on crystal growth mode
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Fig 4 Schematic of the coupling system with the high power diode lasers
stack
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Fig 5 Intensity distrdbutionin the thin disk
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