i 45 %5

51 HBEERMRISEIRE \ol.45, No.1
2016 4F 1A RARE METAL MATERIALS AND ENGINEERING January 2016

RSB E C RELR Re-Ir iR EAE R R

BmRER, KW, BRE Nk, BYE , FHH

(At RS, b5 100083)

B 2 RAMHPZEBSEOR, £ WC BUTIM R M2 A 4K Re. Ir BZBEL Rellr S5 LR 3 MR, #EiLH
TR R X B ERATHAC LR B IR AR T ] 46 40 2 BRI A S50 DUS R R 0 2k e AT
RAE, RN R i i 1 A 0 B4 & TR B SR B AN A4 D-ZK3 L BAT MR R . 450K, IRE 3 M
FRJGBRAZ AR RE L PUCH R IR AE MRS S T RS, H Re/lr ZRERLGEERMN T Re M Ir RRRR, 7EE
IR R MNE FE B AN, BRI P vy 1 BT SR B B S S, v iEIR S T S B R A R T W R g, B

REARMER T REY BINR, SR KIFrN [ .
KR Bk K HRAS: PEEGE; miEEE
FEENKS: TGT6 XHERFRIREE: A

X E4S: 1002-185X(2016)01-0227-05

AR, BAE BRI K, &M
it PR, BRSRBR V2 o kG B B B A e K E
IS FF 30 4% Pl A% R g8 o, AR ML A B S 38
A gk, HYAENL. VCD. DVD. KEE## B
PUEE G ALHE P s BT 2 W F I R R IR B, B
BRARAE . Bl A IX BB R o 2 ST 1) B R CR
m, LR RSB R I T R =AW K, &G HLk ot
P BRI 0 27 85 Sk © 0 DL 2 2K

TEFTA BB R BB AR b, G 2 AR e 2
SRR, R RS R R AR R, BT R AR R Ok
S B M LI o — RO A R SR B SR
R L v B P DL i R S e RE . HRTED T2
5 FH ST B b SR R A PR, Hr R A B
T A5 4 AR AL 25 (WC) oy = R 7y« B I A AL S B
i B AAE F AR S 1 o #18 4 KOR 46 R A 11
1 2 A0, A, AT S Bl SRS A LE IR S AR
B O . B AR B BN, AR
PE A Y, BORTE S A O AL S . BRI,
SPRAZ R B A B+ 7 0k . — ROk, @ BE
HEBE A AR D B GE R T I SE, I a2 v g L
PR, B B R I A, T2 BRI B AR
SEBRWEA A, WS EBER S N RE R
i DA AR P A

A SIS SR F R PG A DR S B R, AE WC BT R T

WfSHER: 2015-01-16

AEK T Re. Ir BUZHRELLK Rellr E45 2 JZ 5 3 Fi
JBE AR o I8 I A R B R R T A RSO R R TR B e AR T
AE BLHEAT FRAL o« RGN B IR AN S X3 ERAT S HoA xS
W i 2 BEAT D1 A M B K WO G i o iR il g
N B AT 7 B W6 SO A D-ZK3, 53 R
JERT A BT BAT iR R IR B, R RARES T
R P WA SIERTA IR WENINE $ LD P Ra 8 SETR2
JEREAT LERL,  WTT 0 M 5078 U J2 I T A 977 39 38 v i
RENERE DL RS T R 9 HRE

1 52 I

ARSI R TSU-600 2 Th RE i 42 ik 58 9% 58 &R 40
AL BN, S ARG I 5 i) %6 Res I i
2o S FEEM NAET & JF Re $EAN Ir ¥ (Re. Ir 4fi
JE 3479 99.99%, At 5 Hi B A4 ), B A% 50.8 mm(2 ).
% WC il Jii & 42 Fr (YG-10, H42 15 mm, JE £ 2 mm,
TP 29 80 GPa) F NHEFr o 1% 3Ly e e WLAT 143 5
i 5 9 NW200~230 Al NW5 5 Fift 4 ]I A7 Bioms BF %, o
JEWU 3.5, 2.5, 1.5, 0.5 um &NIAHGE G,
R 40 J 157 & 4 R THTHLRE S 2.5~3.5 nm, R TH i KIS
EIANEE L 25 nm. JE v 2 IR A IS B 15 min, 25
FTE/K 2% e 15 min, POl T 5 BN 7 2 =

K FH B AR 2 B 7 R R TOE . B TR LR
1350 V, 3 200 V, & PERFA] 15 min, LLE B

EEWB: ExARRHES (51272024); T REREARRNLE R (FRF-TP-14-094A2); #H iffE+ £ 4 (20110006110011)
fEE®EN: BRE, B, 1981 4, #H&, JHE, JbntRHERERM ARSI B, kit 100083, HiE: 010-62332475, E-mail:

weijj@ustb.edu.cn



228 - WA & RMRS TR

i 45 %

B Py T A AR B S, RIS AZ .
JE B 45 BE N 5X 107 Pa, TAES 4K N 99.99% 4l Ar <.,
TAEA N 0.32 Pa. S i % 120 W, #8/%: 85 55 mm,
F A RE-100 V, FEJRKEE 300 C. 7E Re. Ir YT
i, Ui —2 Ta 2, UUARRT A 10 min, JEREY)
50 nm, Lt — SR iR E 5SS D), FR D
B B4 @ A 1) gt & B

Re. Ir B2 JETAR I 7] %2 80 min, H4T e,
H3H 15 rimin. YR Re/lr 26 2 E IR, GURRIR 4K
N Re-Ir-+-Re-Ir, ElEJEE N Re, &4MEH Ir. Re.
Ir SoF 7 () SR R TR B TR) 49 301l 1 F 2 min, 28 8 8K
20 X (Re. Ir %20 2), RUUAEEA 1 h, FHEA
e .

TP IR RE, R ERET Bl E N R
f# F IR D-ZK3 Y2 sk . Hopli o Mot s B 1
Fim .

KHAREBE T 2/ (JSM-6510A) Ll J 1 &
JE A% ( Dektak150) X ik J2 (1 2R 1 3 Bk 8 dEAT R AIE -
RN A X GHERATHAL (X Pert PRO, A1 5° XK
K EIRAC (Nano Indenter IT ) X ¥4 2 A 45 1 I
J1FEPEREHEAT IR . AOK RO fE o, e K3 AT
300 uN, 5 KK NREE 300 nm, SERELENIEE . [
I % A I R COCA20LHT-SV) X i i IR 45
I 5 AT R T IR AT I R R
MR AR BE VS Rl 25 “C & 631 C (Ty+120 C), FHi#E

F1 D-ZK3 AZFHIESH
Table 1 Parameters of D-ZK3 glass

Sizelmm TJ/C TJTC Ny Vg Component/%
Si0,  30~40
B.Os  20~30
CaO 0~10
7.6 511 546 1589 61.15 ALO;  0-10
BaO 10~20
Sh,03  0~10

Ty Glass transition temperature; Ts: Softening temperature; ng:

Refractive index; vq: Abbe number

R 5C/min, FESESEEEEE 1x10°Pa, #iE
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Fig.1 Cross section micrographs of the coatings: (a) monolayer Re, (b) monolayer Ir, and (c) multilayer Re/lr
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Fig.2 Roughness and peak-valley value of the coatings
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Fig.3 GIXRD patterns of monolayer Re, Ir and multilayer Re/Ir
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Fig.4 Young’s modulus (a) and hardness (b) of the coatings
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Fig.5 High temperature wetting with optical glass: (a) contact
angle of different protective coatings, (b) wetting photo-
graph of Re/lr layer, and (c) glass photograph after high

temperature wetting test

JEA S BAIRGF OAEE M, H 5 R AE A ) 57 1 S
AEH g5, AT AE BB AE i N I STBE RS
B o XS Rellr R& 2 ZBEKU, —J7iiH T2
JERE T R AT AR, BRI 5 3L IR (1 70 3 LY R
TR Tt — D, B T B A MRS E P DL
BATIRRE N RIS, WIHTATIR, Re/lr 2 /2 LR N
RS Ir (111D SR E i, R HARR L
RIMAE, YU SR AE B B R oAk, A
fEAS R E AR e, PIBCHFIE Pt
MR 5 e A BIEIEHUORTE , Wik WC M R 3
BRPRIE, WGBTS S WC A fih X A 1515
o X R T B AR S R R A A K R T e R UK
S HYHURE. MRE Re BB Ir JREIEAZ, JEIRE
TG B 5 BRI R 5 Ak DR AT SRE W, R BT K
DLW RIS . 7 Rellr Z 25, sl RS T iE
MEEARR R, JUFEREMSE (B 5b). HAMBEH
BORERAORE (B 5¢), BIEERL-F U IR $5E W] A BR
B, SATRGERE BB MR BVEMBLR, YUK
TR ARY HOABORERAR . HILIERT, iR T Rellr )2
FAT R 1B B B 04 S B e 3R B IORCR

3 & it

1) WC R VIR Z Re. Ir ¥ & Rellr £ 2%,
3 L AR I 2 RS #0996 AR T 3 B ASE R R B K

2) Rellr Z ZEMEEM LT R ZE AT 1 A5
Ft, IEE|T 21.0 GPa. 3 Fftfi5s Z A 5 2436 AL AR T B 38
L EERT I

3) WHEMAYZEE, BHRY D-ZK3 BB iR

TSRS, P ERA R, Kb 22
BB 1 AC T B2 B
S 3k References

[1] Wu Qihai( % J& #). Camera(f&AHAL)[J], 2000(2): 11

[2] Yin Shaohui(FF##%), Zhu Kejun(ZRFHE), Yu Jianwu(£ 81
et al. Journal of Mechanical Engineering(HLi T.#22%3%)[J],
2012(8): 67

[3] Lin C H, Duh J G, Yau B S. Surf Coat Technol[J], 2006, 201(3):
316

[4] Ishiguro Y, Kanamori H, Urano A et al. U S Patent,
US5217516[P], 1993

[5] Brand J, Gadow R, Killinger A. Surf Coat Technol[J], 2004,
180: 213

[6] Stearns M B. Phys Rev B, Condens Matter[J], 1988, 38: 8109

[7]1 Zhu L A, Bai S, Zhang H et al. Int J Refract Met. Hard Mater
[3], 2014, 44: 42


http://search.cnki.com.cn/Search.aspx?q=author:%E5%B0%B9%E9%9F%B6%E8%BE%89
http://search.cnki.com.cn/Search.aspx?q=author:%E6%9C%B1%E7%A7%91%E5%86%9B
http://search.cnki.com.cn/Search.aspx?q=author:%E4%BD%99%E5%89%91%E6%AD%A6

14 MRRE: BACEBRTYIM Re-Ir FUsniRFHIEREAT <231~

[8] Misra A, Kung H, Embury J D. Scripta Mater[J], 2004, 50: [9] Chu X, Barnett S A. J Appl Phys[J], 1995, 77(9): 4403
707

Antistick Re-Ir Protective Coating Deposited on WC Mould Substrate

Wei Junjun, Zhu Xiaoyan, Chen Liangxian, Liu Jinlong, Hei Lifu, Li Chengming
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Re, Ir monolayer and Re/lIr multilayer were deposited on the WC substrate by RF magnetron sputtering deposition system. SEM,
XRD, Nano Indenter and contour graph were used to characterize the protective coatings. The wetting angle at high temperature was
adopted to evaluate the sticking situation between mould and D-ZK3 glass. The results demonstrate that the mechanical property and
antistick performance of the mould after coating are both improved significantly. Re/lr multilayer shows the best antistick capability as
well as mechanical property among these three types of coating. Meanwhile, the glass with Re/lr multilayer coating after wetting contact
test still have high transparency, which demonstrate that almost no interfacial reaction between glass gob and protective coating happens.
This study displays a promising application of Re/lr multilayer protective coating in glass moulding technology.
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