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TiN Coating of a Zn-Al Eutectic Alloy by Thermoelectron
Activation RF Ion Plating Method
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Abstract

— A tungsten filament to emit thermoelectrons was installed to an usual radio frequency ion

plating apparatus. Using this apparatus, Zn-Al eutectic alloy was coated with TiN by thermoelectron activa-

tion rf jon plating method. The results obtained are as follows. As golden TiN films could not be obtained

because of evaporation of zinc during ion plating, zinc should be removed from the surface of Zn-Al alloy
by dipping in 16%HCI-2%HNOj; solution. The TiN film surfaces are smooth as a whole, but granular parti-

cles and diches are formed. The number of granular particles formed on the TiN film surfaces are decreased

with applying bias voltage for accelerating and collecting ions to substrates. Diches in the TiN film surfaces
are decreased at bias voltages of —200 and —400 V. The thickness of TiN films is proportional to ion
plating time but is increased little with increasing the bias voltage. The bias voltage has fairly large effects

on the crystal orientation of TiN films. Hardness of the TiN films is considered to be more than Hv 1000.
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Fig. 1 Schematic drawing of the ion-plating
apparatus.
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Table 1 Chemical compositions of the
substrate (wit%).
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Fig. 2 SEM images of the surfaces of TiN films
ion-plated at various bias voltages.
RFvapower: 200 W, N, gas pressure: 6 X
107" torr,
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Fig.3 SEM images of the section of TiN film
ion-plated onto a Zn-Al substrate.
Gas pressure: 6X107™ torr, RF power:
200 W, Bias voltage: 0 V, Etchant:
16 HC1-2 HNO3 soln.

32 B E
CAF YT —T T B E E LTV Zn— Al
A&ER L XD UBBEMAR - TH5 &M XREHT
WEOW-7cDT, HERDZn—Al OEFFFEOTINICEK
BRI S A4 T v—F 4 I ULTIN BOE &4
1z WO

Fig.4 12Ny R FE 6X10™ *torr, &8k %S 200W T
REHI NN T 2REBEEZHIMUSWVRET, 414> 71—
FaVIS LMoLy S v—F 4 v T S
TINEEDOEHE RS, H&Y, BWEE T v—F4 ¥ 7
B OEME & HICFEOREERE 0.34 #m /minTEITHE
EREICEM LTV D Epvbhhr b,

= 6 [e}
= o]
N 5§
»
«n
o 4 [e}
=
4
g
<=
ey
e iy
—_ G«;s pressure . 6 x 10~4Torr
o power
W Bias vollage : 208 v
0 i 1 1 1

(¢} 5 10 15 20
Deposition time , min

Fig. 4 Relation between deposition time and
film thickness.
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Fig. 5 Effect of bias voltage on film thickness.
Deposition time: 20 min.
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Fig. 6 X-ray diffraction results of TiN films on
a Zn-Al alloy. TiN was ion-plated at
various bias voltages.(a)-0V, (b)-200V
(c)-400 V, (d)-600 V, (e)-Substrate
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Fig. 7 Effect of bias voltage on crystal orienta-
tion of TiN films. The scale of TiN(111)
peak heights is two times of the
others. Deposition: 20 min.
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Fig. 8 Relation among bias voltage. deposition

time and hardness of TiN films.
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