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Effects of Annealed Treatment on Structure and Performance of WC-DLC Films
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Abstract: In order to study the effects of annealing on the structure and properties of WC-DLC films, WC-DLC films were
deposited on the surface of high speed steel by magnetron sputtering and annealed at different temperatures. The structure,
tribological properties and corrosion resistance of the WC-DLC films annealed at different temperatures were systematically
characterized, respectively. The results show that the WC-DLC films are amorphous. With the increase of the annealing
temperatures, the relative content of sp’-C decreases. WC-DLC films annealing at 250 °C presents the optimal friction
performances with wear rate is 1.25x10”7 mm*/Nm in ambient air and is 1.02x107 mm’/Nm under deionized water. The
corrosion resistance of WC-DLC film has no evident changes under 250 °C but degrades obviously when the annealing
temperature is higher than 250 °C. The annealing treatment has important influence on the thermal stability, tribological
properties and corrosion resistance of WC-DLC films.

Keywords: WC-DLC films; annealing treatment; friction performance; corrosion resistance performance

WisHEH: 2016-11-17; 1EEIHH: 2017-04-24

P& AR B H#A: 2017-05-05 16:36; MG AL http:/kns.cnki.net/kems/detail/11.3905.TG.20170505.1636.006.html

BIREE: FIHE1981—), B, mlER, Mt MERAmE: (R4 Ras iy LB #1468 ; E-mail: zhousg@jxust.edu.cn

HEWE: HERARPFERAE(51365016, 51611130190); TLATH T REMITHF A L HHK)

Fund: Supported by National Natural Science Foundation of China (51365016, 51611130190) and Program for Excellent Young Talents, JXUST

SIsigs: XIEL, FFHE, R, 4F. B AL HEX WC-DLCHIIR S5 H S MERE A2 R[], Hh =310 TAE, 2017, 30(3): 16-24.
LIU Z B, ZHOU S G, WU Y M, et al. Effects of annealed treatment on structure and performance of WC-DLC films[J]. China Surface
Engineering, 2017, 30(3): 16-24.


http://dx.doi.org/10.11933/j.issn.1007-9289.20161117005
http://dx.doi.org/10.11933/j.issn.1007-9289.20161117005

%3 XITEES, 4. IR KX WC-DLCHERES A4 K M RE A =2 R 17

jilll

0 3|

4 W (DLC) MR f A BB 4544 (sp?-C) Rl 42
Il 2548 (sp*-C) A U Al i 254, BRI 2
SEPERE, AR MBS (R R A,
R AP At M LRI RS ol 058, T B 550
BETHA T Z N . B, B FDLCHIREA
A e 1 A g 7 R R T R A SN, AR
HDLCHBR Y P I ) 1T 153K 10 GPal,

DL CH# 55 F B AT P8 R T ) 5 A B 2 3L
fioc R Hik kA, Hr, WC#B2Hl&WC-DLC
WM R AL 75 ) BE 2 RE O T 2 I, WC-
DLCHIE R NI 158w, Alik2.4 GPal, A
XFWC-DLC#ER FHIR A Ab B DL — 2L B DLC
WA N ) AR R L, ARG R R Slisp-C
TR T /D R R sp?-C, R AR B, SR
MDLCHEE I #ER e PR 2%, il FDLCHARAY
ik oy RS, TEREEIS$1300 CLL L2y
fitt, TASBECRRFDLCHE AL S 1 EE 42 MR B

Tk AT R BEE IR SR L,
DL Y PR 7 B S R R, (BRRESE 2T % .
Li Hongxuan=5" R A5 22 B 2418 KR EALT300 C
IF, DLCWE R 2548 5 BE 452 PERE X R AR I 1]
WAL, (H IR KR EE E 1300 CHF, DLC#
R sp2-C AR £ i SR Ty, R4 MR RE I
TR AL, IRIREEAE Ry AR A ) TR
Be R 2 KTE, MK T 5] AL FEER A Y
JEMAT AR A . e T 4E DL CW IR ) S il A T oK
LB UNLBR A C, K4 DLCTHERE i
LB IEIEA , SIS BUS AT R i A0,

FF iR KA FE DL O RS IREE T (1 BE
PR PR A VP2 M5, B2 FWC-DLCH
IR AR R T 53 A BRSO W C-DLC i ) g
PeoE kB ST M BE AT ST EN B . SOk
KR BRI R G, 76 H AL il & WC-DLC
W, T BT A5 B W C-DLC AR A R R Y
R AAREE, FEMFIEIR K AL HE S W C-DLCH I 7E
KA S LB FRIAEE N BB, D
JKeitit i iR RE

1 RE5EZE

1.1 RGP RS
¥ FiHauzerFlexcoat 1500745 S TFR & Ge il

#WC-DLCHIEAE i, $EMIEHWCHE, & aiCrill
(99.99%), FLICHEHE ST 420 mm>20 mmx
2 mmJf O B8 O M2 5 N (R RS /N T
10 nm). $ F5 I 260k g 39 4 47 2% T T O A
M, Jefa NS O las 8 A i 620 min, $555
ATERMAIRT & TSN, K50 28 5
A F 2 2 1x107° Pa, ZIh3EVEFLIE 1610 mini
I P 2R T A A AR 2 S A R BT o R £ i
FL43HCr. WCHWC-DLCJZ, H AT S5
FFR . K2R W C-DLC AR % #8140 120 1
fin, WRREZR1.43 pm, HhwWorE MR T
H 2 00.04%, 58 WC-DLCH AR il 55 5
ST EEEAE LS50, 250, 350F1450 °Cil K AbH,
iR KIS [H] 60 min,,
#£ 1 WCDLCEERMASH

Table | Parameters for fabrication process of WC-DLC film

Film Parameters Values
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Time / min 30
WC target / kW 5.5
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Fig.1 Cross section morphology of WC-DLC film
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Fig.2 XRD patterns of WC-DLC films annealed at different
temperatures
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Fig.9 Wear track and abrasive morphologies of the WC-DLC
films annealed at different temperatures in atmosphere
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Parameters As-prepared 150 C 250 C 350 C 450 C
Een! V —024  —027 -027 -030 —-038
Low/ (10°A-cm?) 417 485 391 910 755
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FE SRR S R, i SR JOREE R 250 °C
i, WC-DLCHEIE N sp’-CHEIXT &2, A 5 bk
it SRR %

(2) FEIREE 250 CHY, iR K ALPREFYWC-DLC
R R I e L BB A MR, KA S A
FIOKFREE T BB 53528 1.25%1077 mm*/Nm
51.02x107 mm*/Nm,

(3) 7EIB K E H250 Cif, WC-DLCHiERE
PREEOLFE T i e, B TR h—-0.27 V,
B o L 3 2 B 3.91¢ 107 AJem 2,

SRR
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