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Mechanical properties of thin films controled residual stress by substrate vibration.

O E #AZEH &Kk 1)

E =R (&K-I)

Takamasa SUZUKI , Nagoya University, Frou-cho, Chikusa-ku, Nagoya, Aichi

Akihito MATSUMURO, Nagoya University

Key Word : Substrate vibration, Residual Stress,Mechanical properties, Thin films,

1. Lo

DLC, TiN, CIN 2 PiIxREKEBR L LTHW L, BH
OHELRBERICH EEETW5S, UL, BRICITHIBE
OMERH Y ZOERITER-ERMICRET IREIED
THHELEZLNTWS, ZTHE T, BELIHETRE
ZEOEELL, PHBOERICLDITORATWS, L
L. 2hb0FHEFEEORMESCHE LT ELITE LD
oML AL R T, REFHFOBRBIIKE
RENBMETHS, 0D, BEERERIEET S
ETokEREELR-TWD,

F I THAIERBIEEICLVEREOBRE L HEHIET
BFHEVEZRRE L, ZOFEREEEOCEBRELERT D
BICERCEESFRICHIESBH IS I, BREKED
DORXSEZEBICHBATE S, ABETIHERBDRELZH
WTEBEIE 21T B0 S BRI ERREK,
BEFER. FIME IR AWAMEICOWTHEEMEE LTHAH
72 TiN,Ti MIEZ R W THEEL -,

2. EBRFE
2.1 FREF &

Fig.l ICRBEEBOEM 2R3, EB MBKEFEBELZHWV
7o TiIXEZEH T, TINIZZEEVAFEHIT P CREEZ1T-
72 Ti OBEE L 300 nm & —EZ L, TiN iZBREIZ 53 5 &
A RT3 - DICBE% 100, 200, 400 nm & L7z, X%
WIZiE Si (100)& AV, BRKRNC T & ko TEEFRES
FiTolr, BERAALY —WNIZHREBE L PZT T ICREIK
100 Hz, EPIBEIE 0-100 V2T, EROMIREZIToT, =
DL EDHMERE L EEOBFKIZ0.20m/V TH D,

22 BEMAEEORIE

BEOBEIIELTIRTF 2 AT rr—vargkicdy,

¥ A % & 8 Berkovich EFERAWVWTHEZTo 7=, W
LiALHE 0.8-3 mN T0.2mN Z & iCBIEL, FLIALE

Sample folder )

\ m Kapton foil

Piezoelectrid
1
] Vi 8

VS <SR Kapton foil
1

S Fixed part

vibrator

Evaporator

_llfl

Pump

Fig. 1 Schematic of deposition system
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Fig. 2 Variations of residual stress with voltage
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Fig. 3 Variations of hardness with residual stress

0.6 - — 1
£ 05 - n
o~ -7
3 04 e 1
=t [ ] -7
503 - ¢
g B R S ——
s02 | T ° o TiN100nm
8 & TiN200nm
< 0.1

TiN400nm |

0 L L T T

2 -1 0 1 2
Residual Stress (GPa)

Fig. 4 Variations of wear track area with residual stress
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Fig. 5 Results of wear life
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Fig. 6 Imeges of wear tracks after 100 cycle in 200nm TiN
films
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