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Tribological Properties of Diamond -like Carbon Films on Polycarbonate

by Radio Frequency Magnetron Sputtering
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(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819; 2. Sheny-
ang Aeroengine Research Institute, Shenyang 110015)

Abstract: The diamond-like carbon(DLC)films were prepared on polycarbonate(PC) by radio frequency mag-
netron sputtering method. The microstructure and morphologies of diamond-like carbon films were investiga-
ted by means of laser Raman spectroscopy and scanning electron microscopy (SEM). The tribological proper-
ties of the DLC films were tested by surface roughness tester and pin-on—disc tester. The results show that
the thin films have typical diamond —like carbon characteristics. The incident power and DC bias have great

effect on the sp® content, which affects the surface roughness.

Key words: polycarbonate (PC); diamond-like carbon (DLC) films; radio frequency magnetron sputtering;

tribological properties

0 3l

I8 1k B2 i (Polycarbonate, PC) ¥ ¥l K H A&
N Sy B B S AMC SR RAERE . O 21 1
LR G BN PR 1 A% R 55 0 24T M B AR AR
o 0 PC A RE A B B 2 A M 45 2% fl
A3 7RO H i, xF PC BB 3 209 i
FEIT 1) 2 — e N He R AT 2 i Ak B, 78 H 2 1 B Bt
VS Jon A B 1 m L P B RE . i TR RIA

il

(Diamond-like carbon, DLC) 3 & 7E 21 4p 70 Bl N
7 ] A v B TR S PR R &
A FIVE G2 B0 ORE I GR 40 B . 8K T A T [ A1 ok
Ui » ) A OO 5 20 3 1 IR R ORE b TORR 28 4 I A7 3
B WIS AR 2 A o8 2248 vh e DLC i
IRy 2 T T A B AL RS L E 4R DA B M R AR
T, TR AR R A R R T O SR 0 B
K N4 1 IR 5 Ak 2 A DR 7 1% (Plasma

WK BHI: 2013-04-29; fEE B 2013-07-01; BEEMHE: » L TH ARFERS (201202058) 5 H g @ B AR AL 55 2 % 100 9% 4

(N110403002)

EEFN: BEEA90—) . LG, INREHEA, Bild; HRAE: AERE TR

Mg R EEE: 2013-07-02 14 : 06; ML HRRMAE: http: //www. cnki. net/kems/detail/11. 3905. TG. 20130702, 1406. 002, html
SI3CAEN: AR, WY, ERG S, RBRTRER 5 S 00E 1 00 5 21 4 A R F BE BB A PR (). TP ISR TR LR . 2013, 26(4) : 50-54.



54

PR 52 5F SRR IR TR 2 10 S0 00 4% 0 2 26 < WO oM T e 4~ 1 i 51

enhanced chemical vapor deposition, PECVD),
73X — 77 12 J0AF A A — 26 [m) 8, 4] 4 370 AR 3k R 45
5, %) PC A RE Y 375 56 BE 52 Wi 50K B 25 0 #8555
SEAELT 5 PECVD J7 A L o Sh 4500 45 0 53 7
V5 T 0 S B T R L I R e e B )
5 B G AR

SCHR SR S 0 A D S O ¥R AE PCOBFRE B
B 2 4 W A B BF R T 2 K T 4 A B R
HEVERE R L A OB DU L 28R R
T} 5 P BE

R

1.1 EH&

2 IR 6 2 A e LS SRR AR B TR
B T S 9 MBI O BB 2 A 2 A BR A WD o BRIR
FARER T4 77 T AL B — S50 7 it () PR 78 458 v
i PC A BEGIRAE S 15 mm X 15 mm X1 mm) , #f
3 FAE R R 99. 99 Y0 1) i ali A SR,

B A e AR < A PN R 3 e 2 B R TS e
Yo X5 B KO P BN UE 20 min Ja T IRORUL IR
T RE G B TR K I . Ak B E B R A ST BB LA
=R P T R

YA B R B R H A FEA R TR
o A A — B I [ A R 3 R R A TS
Qe Ram A TaT . B S R FPS AR AL L R A
XHAESE R T B I B2, RA T Z 2803 1,

1.2 RESHH

JEE 4% 451 3 50 7 G 2 Bk 4 SR R R A
BLESEAT, B 3% o F UL ALA DLC B PC ik
BE LR R GCr15 4R ER . @ 6 mm, X3
ik 0.2 NLZ&RHEE R 30 mm/s, BEJEAT[E] 20 min,
T 50 AT 3 22 W D R 4 TR, 0 A SR 3 K
DA 56 ) - 3 2

K Motic BA400 I f3 45 W 2% 3 B 7 R IR
Vi BE AR BE S 38 3 A B B S B LA ] L
BRI A DLC 158 4 T S Pk fiE

x1GFHERHAERRDLICHENIZSH

Table 1 Parameters of DLC films deposited by radio frequency magnetron sputtering

Base pressure/  Working pressure/

Ar flow/

DC -bias RF power/ Time/

No. (107 Pa) Pa (mL + min™")  voltage/V w min Interlayer
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Fig. 1 Raman spectra of sample 6
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Table 2 Results of raman analyzing of films under differ-

ent incident powers

Peak position /cm™  FWHM /cm™

No. ) Ly /Lo
D G D G
1 1344.0 1598.2 171.62 60.10 1.52
2 1344.3 1598.1 191.17 62.64 1.24
3 1340.7 1596.2 135.64 61.98 0. 80

X 2.4 F 5 5 Uk 4T Raman 635 #1643
Br A58 T 58 1 AR  BAARrEs R L% 3.,
MFE H BCE AT DL BE A T U R BRI
Loy /Ty BEARG G0 S 1) AU A3 75 1o Al 5 3 13, A i
I s B A, sp” S R . XOE N
W6 A i P 1 e A1, 5 - 2% o 3% T A RE B AN
Fhim AR T sp® S8 19 TE B .

FRIFAERARETH FHERN Raman KiEHEER
Table 3 Results of raman analyzing of flims under differ-

ent bias voltages

Peak position /em™ FWHM /em™

No. Iy /Lo
D G D G
2 1344.3 1598.1 191.17 62.64 1. 24
4 1330.2 1587.8 145.54 69.54 1. 11
5 1345.5 1587.5 154.85 80.22 1. 05
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Fig. 2 Morphology of sample 7
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Fig. 3 Friction coefficient of PC substrate
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Fig. 4 Friction coefficient of DLC films
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Fig. 5 Wear morphologies of DLC films under different

radio frequency powers
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