o115 6 ) TEEREEFIR 2001 4F 12 JJ
Vol. 11 No. 6 The Chinese Journal of Nonferrous Metals Dec. 2001

[ XE4S] 1004- 0609(2001) 06— 1064— 05

(TiFeCr)N & TTRERIEXITA

R, ARRE?, k!, dhks?, WM E?
(1. AErgB L% BB T LAE AR, TN 510640, 2. &R LMk MRS R ke, T M 510643)

[# ZF] PFRT A A Fe 55 Cr Y47 S TiFeCr) N 2 S0 ) Bl 00 AT 0 . 46 R KW Y SULIRE /T
600 CIRf, XXl Tl iS4 B FOMR T TiN B 800 CHAL R R 58 %, BAT HHBUIALL TN 5 i) Jm M v BL 5%
Fe ARt 2 T IR AL T W] R, 700 CRUAL S AT AR B 2 O I B AR O TiOo (@40 A) s (HEAXS TiN
JEER AL AT W R, A Cu 2K LI JR IS4 Wt Ti0, J /b3 Tis0s 41k, 1 BB 348 1 JRZ K Ak

FEYIE Ti;05 &b Ti0, A% .
[ 8817 ool 878 miisr
[FESES] TG 142.45

[ XXEKFRIRAS] A

B o k2 AR (1) R e A SR i R FH SR AN
Wi s, FHALE L HAT &2 EALA TN b O
ZIEENMEZES ST KR . N InA 4T
LML T E TIN EE A AR T2
U8RI IE R 2R A 4 s R AN E ] DL s
TiN JER = 2= e eE, T H A8 B 232w H s
b ERE O 4N TIAIN R TiSiN £ 76 78 2%
KA RP R EAL TR L 700 CUAE, 0T TIiN K
(600 C) . ASCAE WA 2 M - X ST AT 5 43 ¥ 55
JivE, SR Fe 5 Cr #4720 #9( TiFeCr) N
PUJCHE A 100 ‘CHI 800 CHIEAAT AUEAT THET .

1 SEIg

A0SR Sl A R 30 3 3 ( B #03 J) 1B b
Stk AR TN 15 mm X 8 mm x 3 mm, IRAE
KA EIE 25, BEEAAE R h 25 mm x
20 mm X 1 mm, XA VEATHEEE G AL 2 . 8 b
BEFE BT 5% 48 1 U8 W O 75 3 vk 15
min, )5 Z RS K W Ja AN QB . fE R 2l
I Z 9B AL L TR TiFeCr) N 2 TG LA
KA TR LEH TiN B . YU 2 Jo B, SR R ik =X
HEH, RIAE Ti ¥ By 5 Bk 25 BiE AR A 3
mm ] Fe13% Cr a4 (WK 1 JiR) . &R
B (RETEA) sl YIRS B & )8 o R 1
HEN: 6.89%Fe, 1.97%Cr, 4 Ti. U TiN I,
KSR & MR R g 258 . iR L2 S8
T fiH— 400V, &5k 0.53 Pa, IN[E] 0.5h, T

@© [YFSHEEA] 2001- 01- 21; [1&iT HHA] 2001- 04- 18 [1E&

HAAFERIEE L) 0. 8 Um . i S8 A B 56 70 A 2 m 44
b AT, I, R UTER T 2 J0 B AR (DL
T 5 A (TiFeCr) N/ Cu) A B IR FE (715 4
(TiFeCr) N/ #38) « UUAR T TiN B94H1XFE(TiN/ Cu)
AP HRAE (5 4 TiN/ BE38) LA FH AR b H 1)
AR TR N, 2l in#E] 100, 200, 300,
400, 500, 600, 700 A1 800 CJ& 4l 1 h, &%
R EBEHS SR EEE, BB RIRAFEAE) D
2275 10 min, FFHP A R EE . W R FER
TR (EPE) B2 4k B4 2R AR 484k IS 1 5T
AR DL SR P A A3 S S s S B 43R
FEREAT X ATt o0 A, DALSE € 1 20 B S8 A L A AH
gERI R I AR AL

1 BRI AL A M 7R
Fig. 1 Scheme of Tr(Fe+ Cr) composite target
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Table 1 Surface morphology change of two films for copper samples

Oxidation

ezt 'O (TiFeCr) N/ Cu TiN/ Cu
20 Golden and bright Golden and bright
100 No evident change No evident change
200 No evident change No evident change
300 Local spots transformed into yellow-red. No evident Almost the whole surface transformed into yellow-red.

change of brightness occurred

400 Almost the whole surface transformed into yellow-red.

No evident change of brightness occurred

500 Local spots transformed into purplish blue. No evident

change of brightness occurred

Brightness slightly decreased

The whole surface transformed into yellow-red. Bright-
ness decreased

The whole surface transformed into purplish blue.
Brightness further decreased

600 Local spots transformed into green. No evident change The most surface transformed into green. The other

of brightness occurred

700 The surface transformed into yellow. Brightness began

to decrease

800 Brightness remarkably decreased

transformed into yellow . The surface was bright less
The whole surface was yellow and bright less

The films spalled
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Table 2 Surface morphology change of two films for glass sample

Oxidation
temperature/ C

(TiFeCr) N/ glass

TiN/ glass

No evident change
No evident change
No evident change
No evident change of color

Local spots transformed into purplish blue or purplish red, spallation occurred in

Local spots transformed into purplish blue or purplish red, spallation occurred in

20 Golden and bright Golden and bright
100 No evident change

200 No evident change

300 No evident change

400 No evident change

500 Purplish red come oot

600 Purplish red e i

700 Orange red Orange red

800 Glass deformed, film spalled

Glass deformed, film spalled
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Fig.2 Effect of temperature on oxidation mass

gain for three samples
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Fig. 3 XRD patterns of (TiFeCr) N films for

glass sample
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Fig.4 XRD patterns of TiN films for

glass sample
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Fig. 5 XRD patterns of (TiFeCr) N and TiN films

on copper substrate
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Oxidation behavior of ( TiFeCr) N multi component films
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[ Abstract] The high-temperature oxidation behavior of (Fe+ Cr) modified ( TiFeCr) N films was investigated. The results show

that the mass gains of the multrcomponent films at the higher oxidation temperatures, over 600 C, were lower than those of TiN

films. There was no local spallation similar to TiN films after treatment at 800 C for 1 h. The substrates had no evident effect on oxr

dation products of multr component films. Multr component films on the two substrate transformed into Ti0,( Rutile) after the treat-

ment at 700 C for 1 h. However the substrate had an evident effect on that of TiN films. The transformed products of TiN films on

copper substrate consisted of TiO,( Rutile) and a few Ti30s, while these on glass substrate consisted of Ti305 and a few TiO,.

[ Key words] multrcomponent films; ion plating; high-temperature oxidation
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