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The Effect of Voltage and Duty Cycle on the Micro-structure and Performance of
Plasma Carbonitriding Layer on the Surface of TC4 Alloy

SHEN Shi-da', XIE Fa—qgin', HU Zong—chun®, WU Xiang-ging®, LI Rong?
(1. School of aeronautics, Northwestern Polytechnical University, Xi’an 710072; 2. Western Metal Materials CO. LTD, Xi’an 710065)

Abstract: The film was made on TC4 alloy surface by plasma carbonitriding technique in electrolyte composed of
ammonium nitrate, urea and distilled water. The influence of electric voltage and duty cycle on the film’s hardness, thickness,
phase composition, micro—structure and wear resistance was studied. The result showed that the film was composed of TiCN
phase, TiO phase and Ti phase; the fabricated film’s hardness and thickness were improved and the average abrasion rate was
reduced along with the increase of electric voltage and duty cycle.
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Fig.2 Film thickness under different electric voltage and
duty cycle
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Fig.3 XRD spectra for samples prepared under same duty
cycle and different electric voltage
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Fig.5 Films’ thickness under different voltage
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Fig.7 Films’ average wear rate under different electric voltage
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Fig.8 Films’ average wear rate under different duty cycle
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3 & it

(1) TEfRF Uik &b, FETFHREIBL
Ay TCA H&BREZE M TICN M. TiO Mifn Ti
FAELS, AR 152 5 BEAO T v A v A
HERELEZSH, EHLESHAENEILT, #
R AR A & 23 LS n B R SRR

(2) REEFRT, RSB EIBRXMZE A
DA, v F A o 28 e 3 A e X T AR

(3) AR L HE A b 2% b 4R i vl DA RS
J2 WP BB AR R B, 8% ol S B P LA
B, DT Y S48 e R < P i S R

SE ik

[1] Nie X, Tsotsos C, Wilson A, et al. Characteristics of a
plasma electrolytic carbonitriding treatment for
stainless steels [J]. Surf. Coat. Technol, 2001, 139:
135-142.

[2] Tsotsos C, Yerokhin A L, Wilson A D, et al.
Tribological evaluation of AISI 304 stainless steel
duplex treated by plasma electrolytic nitrocarburising
and diamond-like carbon coating [J]. Wear, 2002, 253:
986-993.

[3] Tarakic M, Korkmaz K, Gencer Y, et al. Plasma
electrolyte surface carburizing and harding of pure
iron [J]. Surf Coat Technol, 2005, 199(2-3): 205-212.

[4] 2, WA BHSEFRRSERAR ] &
JE b B, 2005, 30(9): 63-67.

[5] MIKAE, WAE, HIRok S WA EX TC4
HEREEEFHREGLEENEM D] P EER
T2, 2007, 20(5): 37-40.

fEE AL 42075 Jb Tolk K2 s B 710072

Tel: 137 7251 5432

E-mail: shenshida007@163.com.cn

o oo ot ofo o oo ot ofo o oo oTe ot ofe o oo oTe ot ofe o oo oTe ofo o oo oo oo e o T

(2% 51 10)

[7] Musalek R, Kovarik O, Skiba T, et al. Fatigue
properties of Fe—Al intermetallic coatings prepared by
plasma spraying. 5th discussion meeting on the
development of innovative iron aluminium alloys [C].
Prague: Intermetallics, 2010, 18(7): 1415-1418.

[8] B, i, WRME. BRAERWMOCEHFBEN
WE5E 1. ARRAL B4R, 2009, 30(4): 156-159.

[9] sk#atl, #he, FHE, & To2igkRm &+ W,
Mo. Co ZIudtB¥ #iTH [ MEAE B4R,
2006, 27(1): 112-115.

[10] B &, J& ¥ #WRIE RESREELE B
it O] WA a B A RS T, 2008, 37(10):
1844-1846.

fE&EMIE: LR SONE TR 19 5 102617
JEAH ML TR TREE O
Tel: (010) 8129 2623

E-mail: chenfei@bipt.edu.cn



