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Table 1  Chemical compositions of SDC99 steel (mass

fraction, %)

C Si Mn Ni
0.9-1.0 1.0145 0.2747 0.1258
Mo \% Cr Fe
2.0 0.8-1.0 8-10 Bal.

B 1 DURL PG AT i s e 7 i
Fig. 1  Schematic diagram of four target closed field

unbalanced magnetron sputtering
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Table 2 Chemical compositions and thicknesses of CrTiAIN

coatings prepared under different OEM conditions

Chemical composition, x/%

. Thickness/
Coating
Cr Ti Al N Fe pm
OEM65 4033 393 4.55 5095 0.23 2.75
OEM70 4849 502 6.14 40.02 0.31 2.96
OEMS80 57.32 7.67 19.13 1588 — 3.44
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Fig. 2 XRD patterns of CrTiAIN coatings prepared under

different OEM conditions
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Fig. 3 Relationship between microhardness on coatings

surface and load
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Table 3 Mechanical properties of CrTiAIN coatings and dry

sliding test results

Coefficient of Wear rate/

Coating H/GPa E/GPa

friction (mm*N"''m™)
OEM65 227 2764 0.45 3.3%X107°°
OEM70  17.0 2499 0.50 8.1X107°
OEMS80 160 223.9 0.49 7.1X1076
Substrate - - 0.43 9.0X107°
10}
8 =
z
g Or
2 OEM70
S af
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Fig. 4 Curves of nano-load versus depth of CrTiAIN coatings
prepared under different OEM conditions

23 BRESEMKMEEEE

R IE S RARZ IR IR G55 T R/ ISR I 52 W 2 1)
FE T B8 S R R R o MR [ TR P2 o e
) VDI3198—1992 (eIl J BEAIVEL ) Ardf, HP
FEIR TS0 Hh R CH0ER: L K S T& 15 100 1 A W s 45 5
PEo B S B AN OEM il (R 29 IR R E
i, IR)Z(OEM65)iE [ H IR A [l 4% ) M S st 4 b,
R, JLTRAREIS: R)Z(OEMT0)i KK

Radial crack

Fig. 5 Rockwell indentation morphologies of CrTiAIN coatings prepared under different OEM conditions: (a) OEM65; (b) OEM70;

(c) OEMS0
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Fig. 6 Friction coefficient curves of coatings prepared under

different OEM and SDC99 steel
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Fig. 7 Wear morphologies of CrTiAIN coating: (a) OEM65;
(b) OEM70; (c) OEM80
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Effects of OEM on the properties of CrTiAIN coatings

LIU Yun-chao, LUO Yan-yan, ZHU Xue-fei, SHI Wen

(School of Materials Science and Engineering, Shanghai University, Shanghai, 200072, China)

Abstract: Under different conditions of optical emission monitor (OEM), the CrTiAIN coatings were deposited on

cold-work die steel SDC99 by closed-field unbalanced magnetron sputtering ion plating (CFUBMSIP) technique. The

microstructural, mechanical and tribological properties of coatings were characterized by means of X-ray diffractometry

(XRD), microhardness tester, nano indenter test system and pin-on-disc (POD) tribometer. The experimental results show

that all of CrTiAIN coatings exhibit FCC crystal structure with (200) preferred orientation. Compared to the coatings

deposited under OEM values of 65 and 80, CrTiAIN coatings prepare under OEM value of 65, which shows higher

bearing capacity and adhesive force between the coating and the substrate, and the nanohardness and elastic modulus are

22.7 GPa and 276.4 GPa, respectively, as well as a lower friction coefficient and wear rate.

Key words: CrTiAIN coating; optical emission monitor; cold work die steel SDC99; closed-field unbalanced magnetron

sputtering; wear
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