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Deposition Technology of TiN Coatings Prepared by Arc lon Plating
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ABSTRACT: Objective To optimize the preparation process of TiN coating deposited by arc ion plating, analyze the influence
mechanism of different N»p/Ar on microstructure and mechanical properties of the coating, and further strengthen and study the
excellent performance of TiN coating. Methods The TiN coating was prepared by arc ion plating under different N/Ar condi-
tions. The microstructure and mechanical behavior of the coating was tested by scanning electron microscope, X-ray diffracto-
meter, ultra depth of field microscope, vickers hardness tester, coating stress meter and high temperature friction machine. Re-
sults With the increase of N,/Ar, the surface morphology of the coating was improved, the number and size of large particles on
the surface of the coating were significantly reduced, and the surface became smooth and compact. The growth orientation of
TiN coating was preferentially grown along the (110) crystal plane and gradually changed to preferential growth along the (111)
crystal plane, and the microhardness of the coating is increased, the highest hardness was 2,260 HV. When the N,/Ar was 2:1,
the friction coefficient was at least 0.707, and the wear rate was at least 1.5x1072 um®-N™"-um’', the wear marks were clear and
the defects such as large particles and wear debris were less. Conclusion When N,/Ar is 2:1, TiN coating has good microstruc-
ture and the best mechanical properties.
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¥ V-TECH AIP650/750 e 912 T4 AL AE
FEARRE B R G B BE LA 4 (25 mmx25 mmx
3mm)., 304 ANEPH (30 mmx25 mmx1 mm ). B 5
Si F(100) ( 50 mmx6 mmx0.67 mm ) i€ [ #4% TIiN
W2 FEDURRIRIZ T, (0 PR A T Ve AR 58 B 43331
FMEAIK . oK QB YR 15 min, 25 FE 4 A2 <K
T, e AERE R, BT ES SR - Hb
EHCH EH A ¢ 100 mmx25 mm AY Ti 8 (4K
99.9% ), Fath 34, Y 80 A, TAEAAK
R NSRS Ar FT Ny (99.999% ), BARJEH AN
3.5x107 Pa, EZSF NI R 300 CHE, FFUH#EE.
HEWETE, ZER IR R =30 V, T4 Ny/Ar
B, DIF 90 min, 7EUCALEFE, RARME A B2
T g s ol TRl 48 TIN IR ZM R T 22

BRI B FHE TIN W2 DU T 205 <73 -
HIERE 1.
F1 HINBEFE TN REMNRERSH
Parameters Value
Base pressure/Pa 3.5x107
Working pressure/Pa 3x107"!
Deposition temperature/C 300
Target current/A 80
Bias voltage/V -30

1:1 (N,:100 Ar:100)
2:1 (N,:135 Ar:65)
3:1 (N,:150 Ar:50)
4:1 (N,:160 Ar:40 )
Coating thickness/um ~3.5

N,/Ar flow ratio/sccm

Total amount of gas/sccm 200

Distance between the target

and substrate/mm 70

1.2 TMEEEMRK

1) RHBHE 725 (SEM) WEIEadrik
BEHREIESN; R X S5 (XRD) XiRE
PRI AT, XRD AR CuKa $2k, HifiHE
FER 0.02 (°)/s, KK 0.01°,20 FHETE RN 20°~80°,

2) R SuPro FST150 RN F14%, A4 3L A il
R ST R VR R IEARUS ) S A TR 2 IR R
Si AP LA IG5 R 2 RN T, BN HE
Mk 5 YR8 . R T Wilson 5 WCRd B -2k 34
JZ B b AR B, I 3 B A 28 ey BT A A TR R
eI IR 2R 1/10, 2R ArkE 10 mg, 5]
J310s, MR 10 YGEBCEAE

3 ) K Anton Paar /3 Bl A= P2 () THT B4 = B 82
ML EAEE M 20~25 C . MIXHBEE A 50%MFMNA 2%
PR, EBE AR K 5.99 mm B [0, ALOs BRAE Jy % JBE
B, 53R 159 r/min, 2458 8 mm, M Ei il 4 N,
EEE R R 2000, HEATHEE A 100.52 m YR 2 )
FESEPERE . R T R UEDR N1 8 2, 3 2k I 3 sl
7 I M UL R T 5 2 TR DB 2 5 B 2, e 22
RS A S A 18] o SR AR SRR AR AR IR R B iR
MITESR, e B PR XS T4 B 5%
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2.1 WUEN

1 AN A No/Ar 3 2 FE A U0 TiN 3R 2 1)
DU, AT E], B No/Ar Jiat teig s, ot
BUH R R R BT No/Ar Jii i ol 1:1 |1
DU R B 55 29 0.44 nm/s; Bl No/Ar Jit it L& i
g 2:1, IR RS 0.34 nm/s; 24 Ny/Ar
T bR 301 B, DURGE R FLRIEINE] 0.39 nm/s. H



-+ 74 - KENKRE TR 20194E 5 H
F Ny/Ar BN, ARSI ER L, Wik T @ E 2, URJE T KU B KR R SE kb, R AR

FXHHRAL B35, HEAE R R R AR, B
TR R ) LR K, SURRT DA S I R K
B s N A TINDPY BEE No/Ar (9380, A<
T L | WM F L TIN B35, AR T A 20 5t i
R, B A7 T ARG S5 HE Ok AR T B R AT . B
No/Ar E— 4N 2 3:1, WL WA S4Bk e 745
A, FrLATUR SR B T3 P4 I A
DURURZ IS R Y No/Ar Wi A — AN I Al , 24
R AL TG FHE LASN , ISR Ok & 5 m b &
W e W A 2100

0.46
I Il 1 1 1
1:1 21 3:1 41

Ny/Ar fiE b
B 1 AR NyAr fis RO TiN 3§82 TR R

& 2 AT No/Ar i e BT UL TiN IR 2 RO R 1w
TESE . NI 2 AT UL, U J2 36 A7 A JU0RE S B o 31X
W TAEAR D, R TR A T ) 25 E
ZIN S DRI 2 T G S5+ A S T RN ZE 1 R P R
BER R HAR BE AU T 40 N, ot B 3 OB A I AR
XHIE A3 10T U B i Bl No/Ar
FE 38 i, M 2b—d AT RASRER Y, 2803 R A oy 44

Desposition rate/(nm-s™)
© o o o 9o
w w

& % & & =%

o
W
~

0.32

alil ; b2:1

c3:1 d4:1
K2 RIE Ny/Ar 3 i H R JLER TiN )2 R miE s

WEUE . XM TR S, A& AR
Py VR R g5 , —3 o KR A 54 K B
Wb 2Es g e, ) — e RS TR iE i
B AR, NI HGE TR 2R

&l 3 AS[F] No/Ar i i F R UTR TiN )2 19 X
LRATHHAE . mE 3 BT, TiN B2 FEh TiN AR
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