F4a3E s o T
2022 4 8 A PACKAGING ENGINEERING - 195 -

R NMEA T ZRIREH N NTEE TR

BREAA ', k&K', REE', KEE, T
(1Eﬁﬂlﬁﬁmmﬁ%5ﬁ$ﬁwM% Pi4e 710054;
2L H TR MU SHE AR 4B, PHL 710048 )

WE: B8 2 TRERAENY. EFHERD, X P SEARTRRAAK S FHET $ ERSSHEE M
e, AZRBETROETAARRERE LIS T, F% & Hamilton REE 553 % BB LMY IR
W A2, R R XA B2k LG B AT 2 09 R &S 4 42, AR % Floquet 2 it 5L & 4 4| =1 B A B #d Q
Fooc, R ENAWEINAERLARENT, B3 % EEAERBE KR, I, BATFHERE, KD
o BB AR ZE, BRKEL, TARZES S LGB TN, L PP EL %%Wﬁﬁ% AR
it BN FEIERRAFVEHFERET S ERMFHLY, BT RARAKES S ZEDEIRIRY
AL, TRERANFEWR ST S EBRBEAm, RESREHIKR ﬁ@%xkﬁTﬁﬁm%O
KEWF: EHHKA; RRE,; ZEBREMH,; HAHEEHR

FESEE: TB486  XHktRiZaD: A XEHS: 1001-3563(2022)15-0195-08

DOI: 10.19554/j.cnki.1001-3563.2022.15.022

Dynamic Stability of Multilayer Film Structure under Non-uniform Tension
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ABSTRACT: The work aims to study the effects of different parameters on the dynamic stability of flexible electronic
multilayer film considering that electronic film requires uniform coating and high overprint lamination accuracy, so as to
provide theoretical guidance for the stable transmission of flexible electronic film. The vibration differential equation of
the moving multilayer film structure was established by Hamilton’s principle, the discrete equation of state was solved by
the implicit Runge-Kutta method, and the corresponding 2 and ¢, of the system Mk‘ =1 were calculated according to the
Floquet theory. The stable region of the moving multilayer film was larger when the film was simply supported on oppo-
site sides and fixed on opposite sides. In addition, reducing the average speed, tension ratio, non-uniform tension coeffi-
cient, and increasing the aspect ratio could improve the stability of the moving multilayer film, and the effect of the aver-
age speed change was the most significant. Through the establishment of the mathematical model of the moving flexible
electronic multilayer film in actual production, the effect law of different parameters on the dynamic stability of the
moving multilayer film is obtained. The research results provide a theoretical basis for stable transmission of flexible
electronic multilayer film and improvement of coating uniformity and overprint lamination accuracy.
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Tab.1 Material properties of each layer of functional film

B o} E,/GPa E,/GPa G1,/GPa 4 p/ (kgm™) h/mm
1 Cu/H s 119 46.7 12.8 0.326 8 500 0.2
2 PI % 4.6 2.7 1.57 0.34 1 440 0.1
3 T300 f7 2&/3 U 45 12.9 4.6 0.28 1760 0.1
4 T300 £ 5/ H JE 45 12.9 4.6 0.28 1760 0.1
5 T300 £ 5/ 5 45 12.9 4.6 0.28 1760 0.1
6 T300 f7 88/3 E I 45 12.9 4.6 0.28 1760 0.1
7 PI i JIE 4.6 2.7 1.57 0.34 1 440 0.1
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Tab.2 Comparison between the solution and the analytical \ - - 6=0.7
solution of the first three order natural frequencies of the 15+ \
three-layer simply supported composite film R
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Tab.3 Comparison between the solution and the analytical
solution of the first three order natural frequencies
of monolayers
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