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2 FHRE5HM

2.1 (RLREEM
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SEAT R IFK) AITIN 55 AITIN-Cu ¥ 2 . AITIN %2
() R A AT T B R T 1 AR, JE R R A
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B Cu &M T INCLE 1(b)), AITIN ¥R)Z dib R
WA, WRIZARPFR SR e, TR AR S 2514 -
I FAEYIURE RS, Cu M AE1E AITIN gk J& [,
BEAS T ki B, BUERRIR G 2%, Sk an ettt

B 1 RIS
Fig. 1 Cross-sectional morphologies of coatings: (a) AITIN;
(b) AITiN-Cu
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Fig. 2 Surface morphologies of coatings: (a) AITiN; (b)
AITiN-Cu
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3 AITiN-Cu ¥ /Z R TN

Fig. 3 Surface morphology and element distribution of AITiN-Cu coating: (a) Surface morphology; (b) Al; (c) Ti; (d) Cu

F1 R AL Tiv Cu JGHEBEIR I EUS )%

Table 1 Mole fraction of Al, Ti, Cu and hardness of

coatings

Coating x(AD)/%  x(Ti)/% x(Cu)/% Hardness/GPa

AITiIN 64.55 35.45 - 24.66
AITiN-Cu 63.05 35.67 1.28 22.45
Cu 2p

Cu(2psp)
932.8 eV

Cu(2p,;)
952.9eV

944 952 960
Binding energy/eV

08 936

4 AITiN-Cu ¥ 11 XPS 73 Hr
Fig. 4 XPS fitted spectra of AITiN-Cu coating

WC  WC||AITIN(111) AITiN(200)

30 35 40 45 50
260/(%)

5 )M XRD %
Fig. 5 XRD patterns of coatings: (a) AITiN; (b) AITiN-Cu
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. &5 i7" 8 AITIN 55 AITIN-Cu KT XRD fgil
K, 1 5 a4, AITIN 2 R0 7458 [FR,
Cu JGHESIA, AITIN RE(111) HEUEA, if(200)
WA, EOL 0 (200) 4 KR Bksb, BiR
Cu JTTEMBIN, AITIN W5, FERE T SR 40
CASTAINPIE RN
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2.2 YIHITERE

Kl 6 Fin A AITIN 5 AITIN-Cu V20 &4 )]
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B 6 T UIHI G It 145 B4 i B I ) A2 £ i £
Fig. 6 Changing curves of average flank wear with time

during dry cutting

B 7 WRZEJIRAET I 7 min J5 T BB
Fig. 7 Micrographs of flank wear region of coating tool after

dry cutting for 7 min: (a) AITiN; (b) AITiN-Cu

Cu 51\ AITIN #8523 FEACUR )2 5 o B . X
VIS, DIBNREE S, &8 Cu RAABLFIIE
TEERE, S M ICIRZ B DA, M B A Ak X
WOREE, $em R Ay K8 sl AITIN &
AITIN-Cu V)2 HR A VIHI 316 AN G -1
BE S RE DI HI I R A2 A th 2k, S5+ DIHIHLL, J)
B Aoy B w102 th TV HI R TR
PEAR D S5 A R G, HOO AR S ) BB
TR, DT REAR R FRAIC IR RS, 42T+ ) 2 D)
Yl Ay, WA YIHIIN, AITIN-Cu ¥ )21 H ] %5
Akl AITIN 32 JJ B, 302 T ei S U AV ES
BRI 4 Je 0 ()R T SR AN B s, RIS, Cu BN B
KT WRIZIRERE, BUERIZUIE A dr TR

0.22

=—AITiN-Cu
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e
=
=)

Flank wear/mm
=)
=

0.06 L L L L !
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B8 i CUIHI a7 K 45 B BN ] 1922 04 h 2k
Fig. 8 Changing curves of maximum flank wear with time

during wet cutting
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Microstructure and properties of AITiN-Cu coating

Y1 Ji-yong" 2, PAN Chen-xi"?, CHEN Kang-hua' %, XU Ying-chao" *?
WANG Yun-zhi®, CHEN Hao"?, ZHU Chang-jun">
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2. Collaborative Innovation Center of Advanced Nonferrous Structural Materials and Manufacturing,
Central South University, Changsha 410083, China;

3. Zhuzhou Cemented Carbide Cutting Tools Co. Ltd., Zhuzhou 412000, China)

Abstract: AITiN and AITiN-Cu coatings were deposited on cemented carbide substrates with cathodic arc ion plating.
The properties of coatings were studied by X-ray diffractometry (XRD), scanning electron microscopy(SEM), energy
dispersive X-ray spectroscopy(EDX), X-ray photoelectron spectroscopy(XPS), nanoindentation and cutting tests. The
results show that AITiN coating is typical columnar structure, Cu changes the grain growth way and preferred orientation,
refines the grain sizes of the coating and reduces the coating hardness. AITiN layer and AITiN-Cu layer applied on the
indexable inserts were compared in cutting tests. The AITiN-Cu coatings cutting life is improved by 44% under
conditions of dry cutting, which is caused by the effect of the lubrication of copper. Whereas, the AITiN coatings are
more successful at wet cutting, it can be attributed to the addition of Cu decreases the hardness of the coatings.

Key words: AITiN-Cu coating; cathodic arc-evaporation; microstructure; cutting performance
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