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Effects of MgO Interlayer on Adhesion Strength of PET Substrate SiO, Film

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

Abstract: SiO/MgO/PET composite films with MgO interlayer were prepared by magnetron sputtering machine, and
the bonding strength was measured through vertical stretching. The effects of MgO interlayer on the bonding strength of
composite films were researched. Results showed that the adhesion force of SiO,/ MgO /PET composite film increased more
than 80% compared with SiO,/PET composite film. The process parameters of MgO interlayer played an important role in
composite films’ adhesion strength. The adhesion strength increased with the rise of the base pressure, while it firstly
increased and then decreased with the rising of sputtering power, argon flow and sputtering time. Among the four process
parameters, sputtering time had the greatest effect on bonding strength, followed by radio-frequency power, base pre-
ssure and argon flow. The optimal process parameters were obtained as the radio-frequency power of 250 W, sputtering
time of 12 min, argon flow of 20 mL/min and base pressure of 0.5 x 10 ~ Pa.
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Table1l The performance parameters of
substrate and target

BEp/ o c/ PR Ak R B/ NN
#1 K (g-em™) (7 'K < 10-K! HM Y
PET 1.38 1.05 60.0 0.41
MgO 3.58 0.87 13.8 0.36
Sio, 2.20 0.84 0.5 0.25
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Table 2 The fabrication process parameters
of composite films
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Fig. 1 The detection curve of composite

films’ adhesion force
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Fig. 2 The effect of base pressure on adhesion strength of
SiO,/MgO/PET composite film
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Fig. 3 The effect of sputtering power on adhesion
strength of SiO,/MgO/PET composite films
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Fig.4 The effect of argon flow on adhesion strength of

SiO,/MgO/PET composite films
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Fig. 5 The effect of sputtering time on adhesion strength
of SiO,/MgO/PET composite films
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Table 3 Orthogonal experiment results

i A £ 454 5 B
Uy AR/ SR MR AR/ T 1 7
5  x 107°Pa W min  (mL-min")
1 1(6.0) 1(150) 1(4) 1(15) 058 061 1.19
2 1(6.0) 2(250) 2(12) 2(20) 0.94 091 1.85
3 1(6.0) 3(350) 3(20) 3(35) 0.750.73 148
4 2(3.0) 1(150) 2(12) 3(35) 0.87 089 1.76
5 2(3.0) 2(250) 3(20) 1(15) 091 093 1.84
6 2(3.0) 3(350) 1(4) 2(20) 0.84 083 1.67
7 3(0.5) 1(150) 3(20) 2(20) 0.93 094 1.87
8 3(0.5) 2(250) 1(4) 3(35) 098 096 1.94
9 3(0.5) 3(350) 2(12) 1(15) 0.79 0.83 1.62
K, 452 4.82 4.80 4.65
K, 527 5.63 5.23 5.39
K, 543 4.77 5.19 5.18

WER, 0.91 0.86 0.43 0.74
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