H30% Hal & R @ T IR Vol.30  No.4
2017 4 8 H CHINA SURFACE ENGINEERING August 2017

doi: 10.11933/j.issn.1007-9289.20170222001

BHIlEFED Ti KA EEREEFZ T
FAFIE S 4R

Bk 2, SR, KR, HEE
(1. AR zs Tl B H 22 e AL TR B, AN 450015; 2. W/RIE Tl K&t et 5 ER E A LR S, BIRE
150001)

H O A R T T A RS P 0 ORI B R 2 —, SO R AR IR B R A FRE LTI KRN B
GG, X B R 08 rp R ORE 2 (B f G B T 2 AT T T, EEARE . AR, k). B E
AFPAL, X HSE R, YRR RN RS G RIEAT T RS, A 3kt o U 7F T80 T 1 DL RARE SR A2 T RIS
M o 38 Ak X RORL A% ik AR T A 2 (R AZ D TR, R BLRIORAZ B A B ). K. g S R TSRS
A FH S22 i B 7E I R T 4 H AR EZE A

SKHRIA): N T, WO, RIBRL; 2

FESES: TG174.44; 053 NHERARESRD: A XEHS: 1007-9289(2017)04-0027-09

Force Characteristics Analysis of Ti Macroparticles Space Transmission

in Arc Ion Plating

WEI Yong-giang'?, ZONG Xiao-ya', JIANG Zhi-giang', TIAN Xiu-bo*
(1. School of Mechatronics Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450015; 2. State Key Laboratory
of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001)

Abstract: The macroparticles defect in arc ion plating process is one of the research highlights. The forces of Ti
macroparticles during spatial transmission were analyzed by using the theory of dust plasma, which contains gravity, ion drag
force, thermophoretic force and electric force. The effects, action and the overall performances of those four types of forces
were also summarized. A theoretical basis for avoiding the deposition of macroparticles on the film surface probability was
then put forward. The spatial forces in the transport process of macroparticles are calculated, which explains that the
combination of self-gravity, thermophoretic force, electric field force and ion drag force are the main reason for the change of
the macroparticles number on the film surface.

Keywords: arc ion plating; film; macroparticles; force

WisHEH: 2017-02-22; 1EEIHHE: 2017-06-14

P4 AR B E: 2017-06-15 17:50; P& REHENE: http:/kns.cnki.net/kems/detail/11.3905.TG.20170615.1750.002.html

BIEE: BKIR(1980—), HEL), HIHd, W+ M5TAE: ROBORMEFHHE; E-mail: yqwei2008@163.com

EEWMB: ERAREEIESE(51401182); At B4 (2016ZE55013); 1M A FHE M TRI(172102210075)

Fund: Supported by National Natural Science Foundation of China (51401182), Aeronautical Science Foundation of China (2016ZE55013) and

Tackle-Key-Program of S&T Committee of Henan Province (172102210075)

SICHER: BKGR, SRIGEIE, 6 Ao, 4F. reoES T3l rh Ti RO0R: 2% [l e P2 0 AR AR IE AT (0], P ISR T AR, 2017, 30(4): 27-35.
WEI'Y Q, ZONG X Y, JIANG Z Q, et al. Force characteristics analysis of Ti macroparticles space transmission in arc ion plating[J]. China
Surface Engineering, 2017, 30(4): 27-35.


http://dx.doi.org/10.11933/j.issn.1007-9289.20170222001
http://dx.doi.org/10.11933/j.issn.1007-9289.20170222001

28 b B xR T LT IR

2017 4¢

illls

0 35

F SIS 48 7 1k v LRI 6 ik & 7E N 1Y
JLFA &R T, RGBSR, S8k
Uf . WRE TR G R OTRRECRE S AL 2 2 iz
AL, BT A DU S -t T L ST S B g PR
DU AT LU Tl s & @B iRz, e nl LA
W TATEMIET, SR, ik e
B RIZ g, EE AN H B Sk 2 )2
HESRITIER fi s e A -]

B2 F IS - BB A A7 7 ™ o PR A
F) “ Kk (Macroparticles, MPs)” [ % v X
THY R, T RS 4 AR Rl B i B 2
AHAER, R 7RS0T By 4R h S FE A B As Ak
GRS B FIRERAE WD, RECWRTEA
[F) o B R L2 7= A2, Anders 3l 3 43 BT RABURE
T 75 (] A% i 2 A Hh 4 B R 5 DR BORE =2 [ 4 o A
RBIE AL R L, [ RIOR 2 3k FL AR Z i 58 228 &
P X R R, 2 RO ek B2 38 3] 5t 2 K X Bl
B2l i AN, 23 DR AR 2R B IO T
55, ARIBE NN A D0 0 25 2 (S 194 o i 00 oy B 4
AR AT DL R ZEAMBOG SR R A R R 28 &
2N =, SR 4 AU'FI AT Edelberg
1 Aydli B—2E 55 2 - R JE R0 3 B 1 0RE
T4 B AR 2 TR B ORI SZ DI G, SE e ik e
S E00 ARG, MR SRHEF I K TE IR
T4 BT RN, T R 0 KU v AR o
FERPRL 2 [Aa s B, bR 73228 A Sy,
FEFRNE TR By HEF 1% — R
YERT, 51 [Hiz s B Ay m i 22k, S0t
FEARZS (A B o RS T A 22 7 2 40, TR A
LR Z AE AR — MR RS BE, KBRE 5
TR A B AR ) 7 ) b 32 BRI T VR <

SCHUR AR 5 A5 B R A A DGR T F IR A
B R R ROBURL 223 [0 A% Hi aok 72 1Y 52 1 REAE R A T 43
Brpnfige s, DAk HUSICES -8 16 1 R O BORL B T
I T 2GR AR S5

1 KERESFETFHEPHNZEZN

MRAE AR B TR BIE, 456 i Ile) T4
S5 R T A M BUARAE TR R TR AR TR
H, RBURL A2 B 4 Rl R SRR AT R
KR A BT Fpo BETHERTT Fro W) F AR

KT1 Fo, WL B, HAPES F, O,
BT R F ARSI RBURLR [ 3R 1), g
Fo R RBURL I B 2R T 1), KT Fyy, 77 1) M
BT IR, oIS ] S A

Fy
— e
o—
4—
o—
F — kK
o— "~ -
o— —
o— «—
F

g

1 RARLAS 1) 52 AR B

Fig.1 Schematic diagram of spatial force model of macroparticle
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