FmFEAR HA9 K 12
- 330 - SURFACE TECHNOLOGY 2020 4 12 A

REX AITIN RBEHYIMR
Z #H] GH4169 tHRERI =2 0M

=5
(ENEESHEEaEAT, 88 &7 361021)

i E: B6 SR RRARGEST AITIN R BT a, AR £ 5B R RE AITIN B E.

Fik RSB THEREK, ERFARETE WC-Co ABRAE R @I AITIN KB, @id 288 -F 4L
(SEM ) R H T a4 ( EDS ) WLEAR B 60 & & fo B @ S0 A BTk B0 R4, X S EATHA AT iR B
WMARLERI N R A, A CSM 2 K A8 3 iX A B KA H, 3eMis E. "B BTN AT H/EX,

RARAR EAEH 2 A MDP SRR AR, AT IR B R R 4] &89 AITIN 72 & £ #) %864 GH4169 6930k sk &
I, FotrEil KBH X, REHRREEY AT A T 2BERAZG TR, &R REREFR L AITIN &
BLEMBCE, AR A NaCl B &S 57 454, —40 V 1R &-6975 & vA(200) 7 w84k, —120 V R &8 &
AN F @5 . REMR R &R B RS S, KRR AMEREAERKMmER, 5-80 V Z-120 V
&R EARYE 40 V AR B £ 0008 B R IR SR AR E S AR e £ ) 30844 GH4169 B ,—80 V
T BRI B8R B A T R BB N JAF, 40V 5120V é9dndl eaeAn s 448 T AITIN A E®mE, 80V
Uy ) B0 AR S 0 ) Z R A B T, RRJE L Ay 1) o B AR B TR TR BAGA T R . £
£ #) GH4169 B, —80 V 15 &) &89 AITIN b #1446 & IR AL

KR AITINAE; AMpE; hRBE; ARN; AT EZEBEH; SR264; £

hESES: TG1744  STEIRIEEE: A XEHS: 1001-3660(2020)12-0330-06

DOI: 10.16490/j.cnki.issn.1001-3660.2020.12.039

Effect of Bias-voltage on Physical Properties and Cutting
GH4169 Performance of TiAIN Coatings

JIANG Tao

(Xiamen Golden Egret Special Alloy Co., Ltd, Xiamen 361021, China)

ABSTRACT: The work aims to study the effect of different substrate bias-voltage on physical properties of TiAIN coatings, to
obtain TiAIN coatings of superior cutting high-temperature alloy performance. TiAIN coatings were deposited on WC-Co
cemented carbide substrate by multi-arc ion plating technology under different bias-voltage. The microstructure and composition
were observed and analyzed by SEM and EDS. The phase structure and the residual stress were analyzed by XRD, and the

nano-hardness (H), indentation modulus (E), factor of plastic deformation resistance (H°/E*®), microhardness dissipation
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parameter (MDP) were tested by CSM nano-hardness tester. The cutting performance of AITiN coatings of cutting
high-temperature alloy as prepared was compared. Their failure modes of cutting were analyzed. The effect of coating properties
on the crater wear failure was explored TiAIN coatings prepared under different bias-voltage showed a dense structure with
NaCl face-centered cubic. The coating prepared under —40 V bias-voltage was (200) preferred orientation, while —120 V was
(111) preferred orientation. The compressive residual stress of the coatings was increased with the increase of bias-voltage. The
coating deposited under —40 V had lower hardness and larger MDP compared with coatings prepared under —80 V and —120 V.
In cutting high temperature alloy GH4169, coating prepared under —80 V had stronger crater wear resistance, and showed
equivalent performance to coatings prepared under —40 V and —120 V. For TiAIN coating, the balance of hardness and residual
stress of coating prepared under —80 V can get excellent crater wear resistance. In cutting TiAIN, TiAIN deposited under -80 V
exhibits more excellent cutting performance.
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Tab.1 Chemical composition and main mechanical properties of substrate

ISO Code ch/% WCO/%

WC Grain size/um HV30/(kg-mm2)

HJ/Oe MJ/(A-m*kg™") TRS/MPa

K20 90 10 1.03

1650 257 8.7 4238
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Fig.1 SEM surface morphology of AITiN coatings under different bias-voltage
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Fig.2 SEM cross-section morphology of AITiN coatings under different bias-voltage
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K2 AREMRE ATIN ZETRER
Tab.2 Deposition rate of AITiIN coatings under different
bias-voltage

x4 FERET AITIN &ER XRD 431
Tab.4 XRD analysis of TiAIN coatings under different
bias-voltage

Bias voltage/V Deposition rate/(nm-min™")
—40 26.4
—-80 25.0
-120 22.8

x3 AFEMRIE ATIN R EETEE EDS B2 4R
Tab.3 EDS analysis result of TiAIN coatings cross-section
under different bias-voltage

Bias

Voltage/V an/% an/% ati/% aal * dri
-40 39.87 39.7 20.43 1:1.94
-80 37.85 40.79 21.35 1:1091
-120 34.57 42.37 23.06 1:1.84
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Fig.3 XRD patterns of AITiN coatings under different bias-
voltage: a) full spectrum; b) enlarged view
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Fig.4 Residual stress of AITiN coatings under different
bias-voltage
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Tab.5 Mechanical properties of AITiN coatings under different bias-voltage

Bias voltage/V H/GPa E/GPa H/E HIE"™ MDP N
-40 26.4+1.4 436.9+14.2 0.061 0.090 0.455 0.527

-80 29.8+1.2 456.8+13.6 0.065 0.119 0.423 0.494

~120 31.3+1.1 481.2+10.6 0.065 0.124 0.425 0.495
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Fig.5 Cutting performance of AITiN coatings under different
bias-voltage in cutting GH4169
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Fig.6 Wear morphology of AITiN coatings under different bias-voltage in cutting GH4169 for 12 min
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Fig.7 Relationship of tool life, hardness and residual stress of
AITiN coatings under different bias-voltage
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