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Influence of Process Parameters on Antistatic Property of Metal
Thin Film by Magnetron Sputtering on Polyester Fabric
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(1. Key Laboratory of Eco-Textile of Ministry of Education, Jiangnan University, Wuxi 214122, China;
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[Abstract] Nanoscale metal thin films were deposited on polyester fabric by magnetron sputtering at
room temperature. The surface morphology of the nanoscale metal thin films was observed using scanning
electron microscope (SEM) and atomic force microscope (AFM). Antistatic properties of the films prepared by
changing one of sputtering process parameters, such as sputtering time, sputtering power or gas pressure re
investigated. The results of the experiments show that the antistatic property of nanoscale metal thin films is
greatly influenced by the sputtering time and sputtering power, and is slightly affected by the gas pressure.
The samples coated with copper films in the condition of 40min of sputtering time, 120W of sputtering power
and 1 6Pa of gas pressuregives excellent antistatic property; and the samples coated with silver films in the
condition of 1 Pa or 1 6Pa of gas pressure otherwise the same as above show a high antistatic property, is
actually better than that of the sample coated with copper.
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1 SEM
(a) 5 (b) Cu 3 (o) Ag
Fig 1 SEM micrographs of polyester weave
fabric with and without nanoscale metal thin films coated
(a) original sample; (b) sample with copper thin films

coated; (c¢) sample with silver thin films coated

2 AFM (a) Cu ; (b Ag
Fig 2 AFM photos of polyester weave fabric with nanoscale metal thin films coated

(a) sample with copper thin films coated; (b) sample with silver thin films coated

2(a) 2(b) 30min, CSPM4000
SOW, 1. 6Pa , , Cu 150nm;
Cu Ag Ag 93nm,
AFM , , Ag Cu ,
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Table 2 Antistatic properties and analysis of samples 34 Ag
with copper thin films coated Ag
a8 atic  Instanta s
Experimental Sputtering Sputtering Gas Static nslqnlqneo}ls 4 °
e N time/mi .7 pressure  half electrostatic
sample 0. me/ min ower;/ w . 4
P ! P /Pa  period/s  voltage/V 4 Ag
1= 1o 60 06 3 1950 Table 4 Antistatic properties and analysis of samples
24 10 80 08 240 1870 with silver thin films coated
3% 10 100 1 Tl 1750 E . wl Sputtering Sputteri Gas Static  Instantaneous
D D
4= 10 120 L6 50 1600 xperimenta Pu f}rl.ng a er}ng pressure  half electrostatic
54 20 60 0.8 311 2000 sample No. time/min  power/w /Pa period/s  voltage/V
64 20 80 0.6 147 1670
74 20 100 16 10, 2 1670 14 10 60 0.6 59 1670
L= 20 120 1 9.4 1690 2% 10 80 0.8 31 1410
94 30 60 1 26. 3 1820 3¢ 10 100 1 03 1100
10% 30 80 L6 15. 3 1810 4 10 120 1.6 0.4 1130
1z 30 100 0.6 0.7 1310 54 20 60 08 08 1400
12# 30 120 0.8 2.0 1490 62 20 80 0.6 01 100
134 10 60 L6 14 1?50 7= 20 100 L6 0.1 560
14= 10 80 1 2.7 1580
15# 10 100 0.8 3.7 1380 i 20 120 1 0 0
16 % 10 120 0.6 L7 1240 % 30 60 1 0.2 1040
k1 28 4 37 23 6 10£ 30 80 1.6 0.1 580
k2 16, 4 14 2 15. 2 11£ 30 100 0.6 0.1 30
Static hall 11 54 1L4 124 30 120 08 0 0
period/s ’ : : . ;
ki 49 45 10.5 134 10 60 L6 01 930
Range 235 325 131 14 = 40 80 1 0.1 20
kl 1793 1930 1543 15z 10 100 0.8 0 0
Instantancous k2 1758 1733 1685 16 10 120 0.6 0 0
clectrostatic k3 1608 1528 1710 kl 22 L8 L5
voltage/V ka4 1538 1505 1758 k2 0.3 0.9 L0
Static half I3 01 0l 02
Range 255 425 215 period/s < d d
k4 01 0.1 0.2
Range 2.1 L7 L3
k1 1328 1260 525
b b b
Instantancous K2 590 603 703
° electrostatic k3 113 123 540
, ’ voltage/ V- |y 238 283 800
s R Range 1090 1177 275
2 . . . 4 , Ag
* ’ N N
b o > > b
, Cu > >
40min. 120W . 1. 6 Pa, ,
o ’ o
GB/T12703. 1-2008, 3 , Ag
o , 40min, 120W
3 1Pa 1. 6 Pa ,
Table 3 Technical requirements of static half period . R 3 R Ag 1#(C ).
Grade Requirements
2#(B ) A
A <2 0s # ’
5 5 o . Ag  8%#.12% .15% .16%., Os.
C <15, 0s 2 4 \
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