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Friction and Cutting Properties of CYVD/PVD Coatings on
Cermet and Cemented Carbide Surfaces

SUN Lei, XIONG Ji, YANG Tianen
(College of Mechanical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to study the effect of coating deposition on cermets and cemented carbides properties, Ti(C,N)-based
cermets and YT15 cemented carbides were prepared by powder metallurgy technique, and then coated by CVD and PVD. The
microstructure and elemental contents of the coatings were analyzed by SEM and EDS. The scratches, friction coefficient and
cutting performance of the coatings were tested. The results show that the CVD coatings and PVD coatings are well bonded by
the combined CVD+PVD technologies. For both the cermets or cemented carbides substrate, both the adhesion force and
friction coefficient are the highest for the CVD coatings, while lowest for the PVD coatings, and moderate for the combined
CVD+PVD coatings. As to the substrate cermets and cemented carbides, the cutting performance is the best for the combined
CVD+PVD coatings, while is worst for the CVD coatings, and moderate for the PVD coatings. The wear mechanism during
cutting is mainly oxidative and abrasive wear.
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Table 1 Powder composition of the substrate (w/%)
Sample WC  MoC  NbC Co TiCo7Nos TiC
S3 14 4 6 12 58 0
YTI15 79 0 0 6 0 15

W5 WAL BRJS BOAE S FJCK LB V8 15 min J5
M+, SR CVD HiARTE Acti-C280 Tk i #%
il 2 2 W2 s B B AME A TiN,
Ti(C,N). TiC. Al,O3 fil TiN. TiN. Ti(C,N),
TiC. AL2O3 1 TiN FYTTERIEE 5374 900, 880,
1000 . 1005 1 1000 °C; FUAREHE 4> 5H]M 0.5, 6.
1. 6 fl 1 h; 143510 16.8. 9.5, 10.5. 6.8 il
68.3 Pa,

RS CVD W2 B U Pk R 75 v Uk
{EYE 15 min JEHLT, B F R2P-800 FUIR AL
i, IR IR AR VI PVD IR 2. HIRE=E
W J1i5%) 8.0x107° Pa, JREEAF] 723 K A, i
o B T A A T 60 min., AR5 16 I B L
200 V., fkehEJEN-300 VR, 4 Ar Uk
80 min, FUIEBRFETSYY) . Wi REFEIRSS Ti-
Al il Cro.3Sio.1Alo.s #AT UL TIAICTSIN ()2, 1E
823 K, 20 V Byfi & T, [a] i I A
120 mL/min [ Ar #l N2 IR 554K 100 min, B#
JE BEYYAHT 90 min J5 13 2Tk 4 TIAICTSIN 1R 211
EE,

1.2 RIESHH

K H Hitachi S-4800 R4 Fi 7 i e AL TE
S, FIH AR Oxford 23 F1HY X SR fEE (0
EICE T, WY R MFT-4000 % £ Y g
PERRR T RE SR A, NGRS 100 N/min
W, A AT N 0 B 100 N BWE b, IR K
JER 5 mm, BEASRINPET 3 I, RIGHCEY
Ho SR HT-1000 B2 55 151 1 50 ALK D0 28 442 [H
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Table 2 Cutting parameters in the cutting experiments

Spindle speed, n / Feed, f/ (mm-1") Cutting depth, @, / mm

(rrmin™)
300 0.05 0.1
300 0.05 0.25
300 0.1 0.1
300 0.1 0.25
600 0.05 0.1
600 0.05 0.25
600 0.1 0.1
600 0.1 0.25
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Fig.1 Microstructure of Ti(C, N)-based cermet and YT15 cemented carbide substrate
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Fig.2 Morphologies of the coatings performed by different coating technologies on Ti(C, N)-based cermet and YT15 cemented carbide

substrates
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Fig.3 Scratch morphologies of each sample in the scratch tests
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Fig.7 Morphologies of the flank wear band of the Ti(C,N)-based cermet and YT15 cemented carbide inserts
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Fig.8 EDS analysis of wear band of Ti(C,N)-based cermet and YT15 cemented carbide inserts

Ti Element  w/% a/% Ti Element  w/% a/%
C 21454072 C 21454072
N 1.00 1.62 N 100 1.62
O 25473630 O 25473630
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