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Influence of ion source pretreatment on WC substrate

surface and Ta buffer coating
WEI Jungun' ~ ZHU Xiao-yan'  CHEN Liang=xian' LIU Jindong' HEI Li#u' LI Cheng-ming' ZHANG Yong’
(1. Institute for Advanced Materials and Technology University of Science and Technology Beijing
Beijing 100083 China; 2. Institute of Mechanics Chinese Academy of Science Beijing 100190 China)

Abstract: The effect of parameters of ion source on roughness ( R,) and peak-valley ( P,) of tungsten carbide ( WC) substrate were
investigated. Ta coating surface characterization and the adhesion between substrate and coating were evaluated. The results show that
added value of R, and P, of WC ( Cod2 at%) substrate simultaneously increase exponentially with the increase of substrate bias. In
contrast the effect of ion source voltage on the R, and P, is not obvious. When the substrate is treated by ion source with the voltage of
1350 V and substrate bias voltage of 200 V for 15 min the deposited Ta coating displayed a uniform and compact microstructure feature.
Moreover the adhesion between the buffer coating ( Ta) and the substrate is improved significantly after the ion source pretreatment of the
substrate and will be beneficial to depositing the next protective coating such as precious metal alloy films.
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1
Table 1 The coating deposition parameters
Pressure Temperature Ar Substrate rotation Power Negative bias Target-substrate Base pressure Time
/Pa /C /(m® /h) /( r/min) /W A% distance /mm /Pa /min
0.36 400 1.8 x10°? 10 120 - 100 8§ x10~* 15
2
Table 2 Substrate roughness before and after coating .
deposition by different pretreatments Ar
Substrate R,  Substrate R,
Substrate pretreatment parameters he;z;;jf;“g ag:;;fijzg
/nm /nm o
Without pretreatment 3.83 3.94 Ar
Ton source 750V substrate bias 200 V 4.03 4.84
Ton source 1350V substrate bias 200 V 4.02 5.74
Ta
200 V WwWC o
0.2 nm o 1350 V Ta
Ta 5.74 nm
4. 84 nm., .
1350 V Ta 0 3 Ta
Ar
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Fig.3  SEM micrographs of Ta coating on YG12 after different pretreatments
(a) without pretreatment; ( b) ion source 750 V substrate bias 200 V; ( ¢) ion source 1350 V substrate bias 200 V
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Fig.4 Scratch test curves of Ta coating after different pretreatment

(a) without pretreatment; ( b) ion source 750 V substrate bias 200 V; ( c¢) ion source 1350 V substrate bias 200 V
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