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Influence of Negative Bias Voltage on Microstructure and
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Abstract: Using arc ion plating, CrAIN coatings were deposited on high speed steels. The effects
of the negative bias voltage on microstructure and properties of the CrAIN coatings were
investigated through analyzing surface morphologies, microstructure, microhardness, adhesion
strength and tribological properties. The results showed that with the increase of the negative bias
voltage, the surface macroparticles reduced gradually and the coating became denser. However,
further increasing the negative bias voltage over —200 V, the ion bombarding was so strong that
many defects reappeared on the coating surface. Therefore, the grain size reached a minimum
value and the coating was well crystallized at the bias voltage of —200 V. Moreover, it was found
that the microhardness and adhesion strength firstly increased and then decreased with the increase
of the negative bias voltage. When the voltage was — 200 V, the microhardness reached the
maximum value of 28. 6 GPa and the coating performed the best tribological properties.
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Fig. 1 Typical surface morphologies of CrAIN coatings under different negative bias voltages
(a)—-30V; (b)—=-50V; (¢)—-100V; (d)—-200V; (e)——-300V.



%7 WIS . fiREATEINE F 45 CrAIN 4 B 20 2 fo b 46 69 % vl 983

2.2 ML

& 2 ARG E N CrAIN 12/ XRD &
T f & 2 AT, CraIN %2 EE RN AIN
s RAE A (111),(200) ,(220), (311) JLRhEEAL
U] | IEAMA A7 76 35S 9 AT 5 06, CrAIN Bl AL 25
AR R R B R [ Y SR S5 R0 3 AL
IR BN — R, W25 R IO 7T B AR [0S A
AR [l B 2RI, Y 6 f RIS P, AIN AH
AT S0 8 2058 o, X R BH TR 2 4 A AR LA

= * —AIN
S5z ¥ 3 g eCN
KSR 8 o
\ o & 3 3
300V
~ 200V
A ﬂ 100V
N SN | =0 V|
30V
30 40 50 60 70 80 90
20/()

B2 AEHEKET CrAIN REHR XRD Eit
Fig. 2 XRD patterns of CrAIN coatings under
different negative bias voltages
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Fig. 3 Influence of negative bias voltage on the grain
size and lattice constant
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Fig. 4 Microhardness of CrAIN coatings under
different negative bias voltages
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Fig. 5 Changes of the critical load of CrAIN coatings
under different negative bias voltage
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Fig. 6 Friction coefficient curves of CrAIN coatings
under different negative bias voltages
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Fig. 7 Average friction coefficient of CrAIN coatings
under different negative bias voltages
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Fig. 8 Wear rate of CrAIN coatings under
different negative bias voltages
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