H30% H2l 3 x= @ L 2 Vol.30  No.2
2017 4E 4 A CHINA SURFACE ENGINEERING April 2017

doi: 10.11933/5.issn.1007-9289.20161114003

MoE FIEAMB FEMMNTINGG BRI LE 1)
0 2% T 1 BE RY 2 Wi

moow', XEs, ZF%, BRE, & X
(1 AU T RIS AR S HL TFE % Be, dbat 100048; 2. b Fi Rk F AL 50) THEF AR, Jbat 100083)

O i AR IR 2 M EE AR YERE A3 R FH R R Mo 1 ARG IR B3 1 B B B AR X TiNvR 2 46 1 ik
T3, RAHER B F BB (SEM). B S MK R S8 (SAM). XGF & AT 4 (XRD) 144 2K Fe IR A 55 43 A
TiNE 2B FG 5 RIS LR S04 . O ZS F RO A B o R FHER SR I8 B LR S HL7E TR A T R ER
FERE2EVERE, JRRI DG B SO SEMBF T BB i R 40 1. Z5 R W, KHMEMoE FiEAJE, TINIRJZRHMoE F
WEHE200 nm, W20 5 B B REAL, TR)ZESUR ZUR AT 2 10 38 00, S 0 50 R B 2 IR 043 S0l R IR 29 35% H1140%
IR TBME SLAHE, TINGZEREIS T, Mol IRERRMLAS50%, FEgEMREME gt — 5 B i,
KRR BTG 4 Ak R

FE 5325 TG174.44; TG156.8 HERFRSRD: A XEHRS: 1007-9289(2017)02-0071-08

Effects of Mo Ion Implantation and Ion Sulfurization on Microstructure and
Surface Properties of TiN Coatings
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Abstract: In order to improve the tribological performances of TiN coatings, Mo ion implantations at high doses and low
temperature ion sulfurization (LTIS) were utilized to treat PVD TiN coatings. SEM, optical profilometer, SAM, XRD, and
nano indenter system were used to study the surface morphology, element distribution, microstructure, and nano-hardness. A
ball-on-disc tribometer was employed to evaluate the tribological properties of the coatings under dry sliding, SEM and optical
profilometer was used to characterize the worn surface. The results show that Mo ions with the depth of about 200 nm was
found on TiN coatings after high-dose Mo ion implantations. The surface nano-hardness of Mo-implanted TiN coatings
decreases. While the severe wear of Mo-implanted TiN coatings is obviously improved, decreasing by about 35% and 40% for
wear rates and friction coefficients, respectively. Moreover, LTIS produces evident sputtering on TiN-Mo-S coating surface
with Mo depth reducing by about 50%, compared with TiN-Mo coatings. It is concluded that LTIS could not further improve
the tribological properties of TiN coatings pre-implanted by Mo ions.
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Table I Experimental parameters of Mo implantations in TiN coatings

Eaquipment Vaccum / Average ion Current density / Accelerating Implantation dose /
qup Pa energy / keV (LA.cm™) voltage / kV (ions.cm™?)
MEVVA II A-H 2x10°* 80 24 26 1x10"
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Table 2 Experimental parameters of LTIS post-treatment on TiN-Mo coatings

Equipment Sulfur source

Bias voltage / V

Pressure / Pa Temperature / C Time / h

LDM2-15 plasma
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