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Effect of the Substrate Cleaning Process on the Adhesion Strength of
SiO,/PET Coating-Substrate System

Ding Zeliang, Lin Changsheng, Dong Yunchao, Sun Min
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : The SiO, thin film was deposited on the PET surface through magnetron sputtering technology, the
coating surface morphology was observed by scanning electron microscope (SEM), and the adhesion strength of SiO /PET
coating-substrate system was detected by adhesion strength tester. The effect of PET substrate cleaning process on the
adhesion strength of SiO /PET coating-substrate system was investigated. The results showed that the adhesion strength
of coating-substrate system after plasma cleaning was maximum, up to 0.14 MPa, and increased by 7.83%, 27.27% and 55.56%
comparing with that of the deep cleaning, general cleaning and no cleaning, respectively. The plasma cleaning process
parameters played an important role in the adhesion strength of coating-substrate system, and the adhesion strength firstly
increases and then decreases with the increase of cleaning time, cleaning power and argon flow.
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Fig. 1 The adhesion strength of SiO,/PET coating-substrate
system by different cleaning processes
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Fig. 2 The SEM morphology of SiO,/PET surface by
different surface treatment processes
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Fig. 3 The effect of cleaning time on adhesion strength of
SiO,/PET coating-substrate system
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Fig. 4 The effect of cleaning power on adhesion strength of
SiO,/PET coating-substrate system

H I 4 7T, BEEITHE R TR, AL 5
JEZWHER, MERIIFEN 250 W B, Z55IREA
BKMH, 70.16 MPa; ZJ5, MEILZE G B RS 1 Uk
T2 (1 R TGE /N . O PR R DT e S 1
Ar' EH M PET RIMAVAES, MIZRER KT A5
F2Z (A AH ELAE R 45 A REmT, S BEAS I I+ I
WH, FrARMAMING , R4S Hb 2% 1A
TR, S BRI R S5 AR
2.4 |RRWEX SiO,/PET REL SR ERIZM

TEE B FIHVE L 20, WA iR g g
MEFTR RS+ BOETFUEIIZ A 200 W, T GERT 1]
F450 s, RIREAFEN1.0 x 107 Pa, AR,
BRI RN SiO,/PET MEIEAE 5 1 B2 1y s il 2,

Wi s iR .
0.20
<
Ay
= 0"5;/,0/’\‘\4
i
Jf—___-‘(
4z 0.10f
&
0.035 75 33 35 35

A E/(mL » min~')
Els |SMEXSIO/PETREELSRENKIM
Fig. 5 The effect of argon flow on adhesion strength of
SiO,/ PET coating-substrate system
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