ERKECI: A
201943 H

7 oB M x5 MO H Vol.13,No. 1
MATERIALS RESEARCH AND APPLICATION Mac. 2019

X EHRE.1673-9981(2019)01-0053-04

BEREARHEHE TESHMET ST

kA2 FARR B P R IA RIS KB

L JRAERIE T BT, SRR T TR BOR [H R TR s %, ) AR SR i TR FOR 5 50 0
LR T 51065052 YR O IR R S BR2 R TR AR 412000

8 RS FERARGI S BEELRA M (W-DLC) , i R G IR T 4 L2 S 500 b IR i
FIREIA BT T 19(3%) IEZSIR SR I %2, Rl 4 & 1E 38 /0 M R I 43 8 T C, H, i i 3 7R
PR A O Ml L KT S A S 255 SR e B AR 671 g i e S SR B 5 ) B, HOR
R C, H, Ui 58 1 U8 L AR, 9 8 L R 1 5 M /)N 5 LR B2 B C, L, T i A B R AR 2 1 T
W 25 05 FEL T % (i 1% 00T T 346 0 o A L R A T DN T A S A B IRE N G H, R
100 mL/min B FURALTE 8 A Tl 100 V BT 4 A WG e gkt — BRIk T2 il & &

PR BEZR 4 WA B T E B A FR S ARl
KR IEACAHT 5 A WA ; R 1l i
FEHHES.0484. 4

e NI (DLC) EE R KIE T sp’ 241k
HREER AN sp® Z AL B LS A AH B AC A8 1 — 4k 25 P A
LR R RE e | EE AR AR ARG | A O S M e A
RERHUB VR T 25 0 K 45 s b A T I g
S, — EL AR AR B N AMIT 5 i B0 SR, TR
FRUG 9 15 RN 3 G 26 5 Wi o R R 1) 2 e, Ry eI T
BEPIR ) BB A &R sk 48 TR (W, Ti ) Si
85 SR FRAR R N N g, G . & NLA R A
Wi B 2 4 R BN AR S5 R I 40K L 4 e R Ak
WA EATTHESS ) Ml i M 7R 3 Sk 1Y) A b Al I D) 24 45
Fayrb, TR g M A0 (8 48 K /IR i 2 B 46 4,
Yk b AR SR A AR TH IR A 25 B ke

TER B/ BEE SN A (W-DLC) R, TZ2Z
BN LA A e B RE ER O L OB AR I R
Bict B | B U5 F A0 TR %) ek R AR B 5 ) K
JEEPE 2 R IS M A TR). Anfr] Rk & BRAY ST S 56
F HH R e T R R %) S B R 2R, X S B R AT
PP RS RE L S A2 A NI R S B 2L IE

rFE B #9:2018-12-13

X EkFRINAD . A

AL — P R R DR BT T R AT
TNECERGE T B A, 7 4 T Hh e BORAT A
FANERY R PEAT I, T 46/ MR S G . ASBF
FEUA LRI | VR R I A g A A A P O
USRI R Bt IE 321U, 45 G T 28 43 A it 26 14
WFFEANRIACF T W EAE 1 A4 A8 (R, O I itk —
AT 2 w6 v P REIS < My i 16 o g B
K.

1 KBS

RIS B AR R R Co 51 6% 1Y YG6 fifi Jili &
& R B T R A AR ] 5 15 1 25 4 WA R (W-
DLC).

SN LR AT I Ve ML T AE I b B R 2 i
PR PR A7 2% . BRI b s s i 2
2.5%x10 *Pa, AR 5ARMIRG K EZREN
2.3 Pa, B FURZE & = O 5 X R it 38 107 E 47 20 ot

* BETHE ) ARE A B0k 3l & g 1 @1k L W% 410 H (2018 GDASCX-0402)
{EE B/ IR (1990-) , 55, ARG HRBH N - AR5 A, 5 B DA B2 Oy T O FF 5



54 7 S

AR

5%

5 M H 2019

THE 35 min, 200058 5 OGP ST T E
IR Cr ST 5 O Ho X FEAR #7201k 6 min, BEJS T
L Cr ATIEJE 15 min. KGR B F IR A E TR
UL CeN JZ 35 min, FEE A A ZS LHRSEDTFR
CrCN JZ 10 min. 5z )5 )8 @G A8 2 015 E 1Y
SRR T IR R GO T B R
ZHOK 18 B, DR R 1 26 6 W A R (W-
DLC). % 1 JUTA W-DLC # IR H 45 T 2. 2500 1E
SIS R R K- 3.

RIS : F AU 5P A % 1) 22 D e B 1 4
HL, Tl 2B I WA ] JTA-9120T A4 H 3l
FR 7 PG VAL, X AR HEA T VLT MH-S 7 g
FlCh ) S A I 2 A R IR 3y
25 g\ﬁ}f; 15 s.

2 EXHWH
2.1 EXKBER

TSRO R 120, i o 158 0 B 45

®1 BARKFR R EEINTRER. K2 WARTZSHT,
Table 1 Factors and levels P24 G NI Ay b JRE A 32 1) TE A il g 5 2R ik 2 7]
SES DR X YRR BB T 5, 700 5 T e K, BRI R
PR mrRm e B WY, BT U RV R P S L R IR 0
R . I BRI > ZH i > B TR > B8,
A B C D 2.2 BHSEIHEREENZN
1 60 4 50 4 MIESZIRE 45 R A, AR 8 1E 58 70 B 45 SR 2
2 80 6 100 6 BB N RO R R 25 G300 th e 1/, w148 43
; 100 . 200 g B PO BT UR AU L0 LA B R R O
FES S 32 118 52 Mo LA
*2 HEBEEETKKER
Table 2 Theorthogonal analysis of film hardness
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Fig. 1 The effect of C,H, flow rate on film hardness
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Fig. 2 The effect of ion source current on

hardness of thin films
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Table 3 The power of lon Source under different current
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Fig. 3 The effect of negative bias on film hardness
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Fig. 4 The effect of W target current on thin films
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Orthogonal analysis of deposition parameters for W-DLC
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Abstract; To explore the influence of deposition parameters on the hardness of W-doped diamond-like carbon films

by ion source technology, orthogonal analysis method and the effect curve was used to notify the effect of deposition

parameters including C,H, flow rate,ion source current,substrate negative bias voltage and W target current on the

hardness of W-doped diamond-like carbon films. The results indicates that the substrate negative bias voltage plays

the key role on the hardness of films, which is followed by the C, H, flow rate,ion source current and W target

current finally. The relationships between the various parameters and the hardness of the deposited W-doped

diamond-like carbon films were discussed. The optimal combination of process parameters is 100 mL/min acetylene

flow,8 A ion source current,100 V negative bias and 4 A tungsten target current. This study provides an important

theoretical basis for further optimizing the process to prepare high performance diamond-like films.
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