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Motion Characteristics of Cathodic Arc Spots of NiCr and TiAl Alloy Targets
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Abstract: The motion of arc spot in arc discharge stage has very important influence on the quality of subsequent film layer
and target ablation when using multi-arc ion plating technology. However, There are few investigations on arc spot motion so
far. The influence of magnetic field distribution on arc spot motion was studied by applying pulse magnetic field to realize the
accurate regulation of magnetic field distribution on the cathode target surface, and the trajectory of arc spot motion was
analyzed based on fractal theory. The motion characteristics of arc spot on the target surface during arc discharge were
systematically studied. Results show that under the synergetic effect of permanent magnet and pulsed magnetic field, the arc
spot superimpos the rotation motion of the anti-ampere force direction and the drift motion towards the target along the
diffusion direction on the basis of the original random motion. With the increase of the total magnetic field intensity of the
target surface. The average velocity of the arc spot increases and the lifetime of the arc spot becomes shorter. The motion range
of the arc spot can be controlled, and the maximum motion range can cover more than 90% of the target surface. The
maximum fractal dimension of arc images of Ni-Cr alloy target and Ti-Al alloy target is 1.145 and 1.159, respectively, and the
ablation area of the target reaches 92%. By improving the process parameters, large particles can be significantly reduced and
the film quality is improved. At the same time, the ablation of target can be predicted by fractal dimension, and the target can
be used more efficiently.
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Table 1 Experimental parameter of NiCr and TiAl alloy targets
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A
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4 9 2.4x107° 110 13 Ti-Al
5 18 2.2x107° 110 13 Ti-Al
6 27 2.6x10° 110 13 Ti-Al
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Fig.2 Arc spots motion track of Ni-Cr target surface at different pulsed magnetic field coil current
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Fig.3 Arc spots motion track of Ti-Al target surface at different pulsed magnetic field coil current
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2 39mm LLAMY XS 1) ) ik B2 AL 0.55 mm/h
HHNEEE 0, SHT—FEAUAE LR, MR ITEE
FE I RN, BRI A A B R
i, 02 INBER REHLE Sha X i T
W5 L/, 1 BRI R RS s 3l 2 B BR
FEEM PR, AEXFE LT BT EE S 15T
Bz B R AE AR

[FAE, & 9(c) 5181 9(d) 72 B HE AR BL i) 17
B, 1B 9(c) EIFERER & 4 SR A HI THT S 5 B
B B S T beih— BERH R SR AT, 7R AR
46 mm X 3N B9GN] 210 22 1.0 mm/h 245,
TEZV B AL R 20 ik BE A% 1.2 mm/h, BfJS
Z0) e TR R R 0, SRR AR b i1 1l A
R, A AT TR M, A ) ik 9 S SR
92% LA b, E e X I P 58 o B AR AR A K
XTHUM A be i+ 23 FE 53

P O(d) H DU 2 7 L T A 1 e B AR 1 1A
R — B S A R, AR 28 mm Xk
PRI I ) Pl 3 g 0.90 mm/hAE Ay, 55— %0k
BB AL 2 EJEE 1.2 mm/h, BEJE 7R R
29 5 44 mm 1 X3 ) Z0 ik B2 AN 0.90 T =
0.30 mm/h, FES A ZI AL Z s B A2
0.5 mm/h, Ffi)5iRE FREE 0, HEARBEMAEBUN
N, ARSI DX A B s XSRS 8 58 4
VLIRS X SR EMEE ) i sh b o

T T R A T A 1 e B ARV P 155 1O
AR DX B AN S 7843, XA A L ™
TR B, AH ELEE T 76 ST A 1 5 3 A v R A
Beih— Bt s, fEM e AR, AR ST,
A R BB = o

3 4 ip

(1) FIRR A 2 181 R 7 50 A BB A EL 252w 1]
W RBEiZ 8, oGRS, #EE oK
BERIN M HENLIZ B, AE FIARHE A 2R 1ET n_ A Rk
Wi 5 Bk o G RR A D RS ER S, T
TP UL NP, TR A B S Bl S TR
e BEALIZ 2 3Rl L & in B 2Ky Oy 1 (W e i
B 5 T T B ASIE )

(2) Fiti 5 BAM 6 1 () B R 0m  E ), SIBERY
V-S4 58 Bl BB R K, JFAE VK b G S 2k Bl L TR
9 A AR B ERME, BEAHERES A 4 MU R T BEE
SRR 1.78 m/s, Hu o PRI RE S A T 1R T P

T 20%~50%, BRER GO RTINS 3 B R
2.56 m/s, LA MRMREAME T B T 10%~
30%, [AIEFINEE Ay A8, 4 Jm W & S 2 ek
A BB R R R TS Y ), A R TR 4k
B2 URL sk T IR B Y RS 1B Bl JRBEE
SR, s iz s IR 90% 1 X
BULLE, £ T A R,

(3) IRBEiz S PIL R I BRI H P
Y HICRE S T FE A e T 17 450 1) S IR 43 B 5 T
B 5 L TR ARG SR B (RN, SRBES Sh B 4
RO, IR A URE R R, AE A K
WEIHLE BN 9. 18 Fl 27 A B, B4KA 44K
IRBE Iz S B 45 D AR R 1.145, 1.127 il
1.103, XFN TR 4EEuR KA 1.145 AYER9hm]
2ot 3 K B KN 0.60~0.65 mm/h; BKER A4
A IBE A2 Bl L 40 4E R D R R 1,159,
1.143 F1 1.140, XF R ForTE4e80n KA 1.159 1)
HURA YN pe il B SR B 5 KR 1.0 mm/h 2247 HE
BRI I 25 5 5 70 T A BT i 45 SR — 3
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