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ABSTRACT By plasma-assisted chemical vapor deposition (PACVD), TiN film with 2.5 pm thick-
ness was deposited on a strip of spring steel 60Mn, which can be subjected to tensile stress under
loading of the film/substrate. Longitudinal and transverse stresses, ¢; and o2, and applied strain,
€a, for TiN film were measured by X-ray tensile test. On the basis of the experimental results, the
effective stress @ and the effective uniaxial strain &; were obtained. According to the 7—&; relation,
the calculated proof stresses, o, and og.2, of TiN film are 4.2 GPa and 4.4 GPa, respectively. The
hardness and Young’s modulus determined by nanoindenter are 25 GPa and 420 GPa, respectively.
The plastic flow in TiN film occurs under tensile load.
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Fig.5 Longitudinal and transverse stresses, o1 and o2, vs

applied strain, g,, for TiN film on the steel
strate (I—elastic region for film and substrate,

sub-
II—

elastic region for film and plastic region for sub-

strate, III—plastic region for film and substrate;

A—yield point of substrate, B—yield point of

film)

EE S F IR (i A WEM), B5ERFHRLTR
YA . A, BFREMNT R HRA, TIN BEE
HEBR KRR EN HEZHEA: E8E, 5T TiN §
Poisson H (v ~0.2) /NFEHH Poisson H (v ~0.3),
MRS, MEAZKEERES, BrAMEE R
ENS1E 0 BHHK.

#E S5 I (#k Af B Z[H), EHREEHE
B, W TiN BEEARERE. GE 4 778, EBJLE
RESBMBEY, AN EREBHAESS, Poisson
v B BMAERBRAY 0.3 &N 0.5. AT, M TiN B
Poisson W v KRR 0.2, FHEEERA, FrEERR
ERNAE o; 25N, THS I KW, oo-e. BIZRA
BERE.

#E 5 & I X (#fk B f94M), TiN R AESEH
AWM AR, WA Poisson H (0.2< v <0.5) 5
# A+ Poisson W (v ~0.5) WZEBEIREFLE, FHIHLHE
B EIER S oo HFF—SHK.

HER, TiN RE5EMHEZTESREEY, K
B o1-c. HBARS | KEREMBL LT XRBPK
S5EMNESRERN, RREBRE. ATENRIERS
TiN REBHHBHETEEHERLK, T2ER8RF TiN
R NRRAN R ET FEAHERKR.

B 6 AMAEXE 1 FAEFENE 5 FragE
HATAL BRI TiN BRS8N 7 595 EaRNE
& MXFEME. EPFHLIETRSSETE 5 8k
B riEE R, ARUEEEMBEETERN SRS
AR R R RIR A K BUR E BN ST 0.1%
0.2% B &RHRBIRS 001 M 002 MIEELR. HHHEFRN:
00.1=4.2 GPa, 0¢2=4.4 GPa, INTHE{LIEE Y 0.36.

EMRARERE, ARAPERERE T ROREE
$, B T AN T EREHE RN, NETRBRA
XN MHECSEE, EmBRREERER. XERE

5t .
| .
4r ./' R4
K X
© L R
o3 iy
(O] RN
g S
2 ',X Go2
g ",-' 0.1
4 4
14 R
., .,
S,

0 L X 1 L 1 L L I L
00 02 04 06 08 10 12 14 16 18

i %
B 6 TiN BEHNF ¢ SEREMYE & ZEHXR

Fig.6 Relationship between effective stress @ and effec-
tive uniaxial strain & of TiN film
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Fig.7 Scanning electron micrograph of TiN film after un-

loading
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