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Consideration on the Evaulation of Adhesion Forrce of thin film
with Rockwell and Scatch Tester
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Heat & Surface Treatment R/D Team Senior Researcher
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Fig. 1. Classification scheme of the HRC indentation
test: HF1 to HF4 correspond to sufficient
adhesion.
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Fig. 2. TiN thin film failure by indentation test [by Nihira
et al.] Film thickness 3 um, substrate SKH 51,
Load 980.7N.
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singular defects

Oa: singular small
delamination at the
edges

Ob: defects from
sample preparation

Oc: singular small

delamination in the

wace
0d: small scratch in the

A

tensfle cracking

la: partly
1b: complete

2: conformal cracking

_éac‘\\ﬂ‘ .
g 1)) i) e beig o
. ng
u jéa 14
tom s
. L]
m TTITT1I1)) allogt
;% é.‘ |8a 18
’ e spalling failure
6: both sides
6a: one side
vi-‘—' i 37 7 rubbing out
T T Sompiee
To! pahly

Fig. 3. Classification of different failures in scratch test traces by Bosch [2].
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Lcl : singular defects / tensile cracking
Lc2 : conformal cracking

Lc3 : compressing

Lc4 : frequent and partial delaminations
Lc5 : spalling at conformal cracks

Lc6 : spalling off

Lc7 : rubbing out
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Fig. 5. The dependence of asperity deformation mode on
plasticity index ¥ for aluminum surfaces with
different roughnesses.
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