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Surface morphology of TaC coating prepared by chemical vapor
deposition and preferential growth mechanism of TaC grains

CHEN Zhao-ke, XIONG Xiang, LI Guo-dong, XIAO Peng, ZHANG Hong-bo, WANG Ya-lei, HUANG Bai-yun

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: TaC film was deposited by chemical vapor deposition technique at different temperatures with TaCls-Ar-C3Hg
system. The surface morphology and preferential growth of TaC crystals were investigated by X-ray diffractometry and
scanning electron microscopy. The results show that within 800—1 200 , TaC crystals of either ball-like particle with
randomly preferential orientation, or dendrite with <220> orientation, or tetrahedral pyramid with <200> orientation are
obtained with increasing of temperature. The preferential growth of TaC crystals can be fairly explained by the growth
parameter @ and VAN DER DRIFT model, MEAKIN model, selective evolution model at nanometric scale. The
pyramidal shape crystals with <200> textures are formed at o = 3, while <220> formed at o = 1.5.
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Table 1 Process parameters for CVD-TaC temperatures
Deposition Deposition Deposition time/h
temperature/ pressure/Pa
800—1 200 200 6
Deposition Volume flow rate /(mL'minfl) 800~850 TaC (111)
it D) ~
position/mm Carrier gases Ar Dilute gases Ar  C;Hg (200) 900~1 000 (1) (220)
1 100~1 200 (200) (400)
70—-120 100 400 30-40
TaC
1) Deposition position is distance between sample in reactor TaC
a
and gas inlet of reactor.
TaC
Harris (13
0.1 mg Adventure ™ 2
D/max2550VB+18 kW ) 800
X (XRD) <200> <I11> 800~900
Harris (31 TaC JEOL- <200> <I11>
6360LV (SEM) <220> <311>

900~1 200 <200>
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Fig.3 Surface morphologies of coatings prepared at different temperatures: (a) 800  ; (b) 850  ; (¢c) 900 ; (d) 1 000 ; (e)

1100
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Table 2 Relationship between a value, grain morphology and

preferential growth direction

o Crystal Fastest growth direction
1.0 Cubic <111>
1.5 Cubic-octahedron <110>
3.0 Octahedron <100>

Ball-shaped particle Randomly direction
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<200>
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Fig.5 Scheme of ball-like particle growth mechanism: 1—
Seed crystal; 2—Initial growth region; 3—Fastest direction of

growth; 4—Two dimensional direction; 5—Reentrant angle
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