
solvent　casting　and　removal　of　the　solvent.　In　the　second　step, the　resulting

polyamic acid　film　is converted　thermally　to　the　polyimide　by　the　removal of water.

UBE　has manufactured UP【LEχ-s fihnson an industrialscale.
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Abstract

UPELEX　　is　polyimidc　film, that　the　product　of　the　poly COnclensation　reactioa　between

biphenyltrtracarboxylic　dianhydride(BPDA), of　which　　process　Ube　Industries,　Ltd.

(UBE) originaUy developed, and diaminc. Applying BPDA　as the acid component, UPELEX

of　unique　properties　is　obtainedヽThis　UPILEX　　gives　useful　materials　for　prominence

in heat resistance and other physical and mechanical properties.

Introduction

Polyimides　are　the　most　important　commercially　available　high―temperature　polymers.

They　have　found　many　applications in　the　electronics and 、aerospace　industries due　to

their　excellent　electrical,　mechanical,　and　　thennal　properties.　Polyimides　axe

syathesized　by　the　condensation　of　aromatic　dianhydrides　and　aromatic　di amines.

Several dianhydrides and　diamincs　have　been　prepared, but only　ａ　few　of them　axe

commercially　available. UBE　has　developed　ａ　new　process　to　synthesize　BPDA on　an

industrial　scale.　Applying　　BPDA as　the　acid　component, polyimides　of　unique

properties　arc　obtained, and　the　physical　properties　changes　widely､，according　to

diamine　　components.　UPILEX－S　is　polyimide　film　derived　from　BPDA　with

l,4-diaminobenzene(PPD). UPILEX-S　51m　has proved　themselves to　be superior in　such

properties　　as　heat　resistance,　tensile　　strength.　hydrolysis　　resistance,　dimensioaal

stability　and　low　thermal　linear　expansion. In　this　paper, we　report　properties　of

the UPELEX－S 伺m.

Experimental　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ト

FUm　preparation･

UPILEχ－S　films usually　are

manufactured　in　ａ　two-step

method(Fig.l). The first

step　is　a　polycondcnsation

reaction　between BPDA　and

PPD　　in　polar　solvents.

This polyamic acid　solution,

which is a polyimide precursor,

is then fabricated a film by
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Aiialysis

The propertiesof the UPILEX一S film were obtained according to the ASTM　methods.

Results and discussion

Mechanical properties

The　characteristics　ofUPILEχ一S　film　are　shown　on　Table　ｌ　and　Figures 2- through　5.

Table　ｌ　outlines some　of this typical mechanical properties. UPHEX－S　J51m　displays

　superior　characteristics　not　only　at　ambient　temperatures,but　at l high　temperatures

　as well. with　22Kg/mn'　of tensile　strength　and　350Kg/imi'　oftensile　modulus at 300°c.

　As　shown　on　Figure　3, UPELEχ－s　film　also　features　outstanding　long-temi　heat

　resistance,operating　at 29(゜C(in　air) over 20,000　hours　with　only　a　50%　reduction

　in　tensile　strength.　Another　advantage　inherent　in　UPDLEX－S　film　is　its　high

　resistanceto boilingwater forlong periodsof time.

Electrical properties

Table　２　shows　some　of　this　typical　electrical　properties.　UPELEX－S　exhibits

excellent　electrical　characteristics　　over　　ａ　　wide　　range　　of　temperatures　　and

frequencies.　Even　at　high　temperatures, UPELEχ-s　film　shows　remarkably　slight

deterioratioa‘in itselectricalproperties.

Thermal properties

The thermal properties of UPILEχ-s film　are shown　on Table ３ and Figures 6 through ７

As shown　on　these　results, UPILEχ-s　film　boasts the　highest heat resistance　of any

plastic　film　　currently　available. Its　major　features　include　smaller　values　in　both

heat　shrinkage　　and　　thermal　linear　　expansion　　coefficients,　and　　self-eχtinguishing

(UL94,VTM－0). This　makes　it　ideal for　use　in　FPC(Flexible　Printed　Circuits)and

TAB (Tape Automated Bonding)一tape substrates composed of minute circuits.

Chemical―resistant properties

The　chemical resistant properties of UPELEχ－s film　are　shown　on　Tables 4　through　5.

As　shown　on　these　results, UPILEχc　film　is　insoluble　in　aU organic　solvents, and

is　sufficiently　resistant　to　virtually　any　chemicals, including　inorganic　acid　and

alkali　solution　and so　forth. UPELEχ-s　film　features　especially　high　resistance　to

alkali　solutions(NaOH), and　retains　its　physical　properties　and　superior　dimensional

stabilityeven when exposed to chemicals.

Environmental resistance

UPELEX一S　　film　　exhibits　superior　performance　　characteristics　under　ａ　　variety　　of

environmental　conditions, with　advanced　features　not　found　in　any　other　polyimide

film. Some　of　these　characteristics　are　low　water　absorption　and　superior　weａthｅｒ

　　　丿
resistance. The　characteristics　of　water　absorption　are　shown　on　Figures　8　through

10.　Generally, polyimide　films　have　one　drawback, high　water　absorption. However,

UPILEχ一S　film　features　ａ　water　absorption　value　that　is　half　that　of　conventional

polyimidc　film, and　lower　absorption/dcsorption　speeds　as　well.　This　results　in

UPILEX一S　film　　exhibiting　smaller　dimensional　changes　when　exposed　to　moisture,
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changes　comparable　to　polyester, making　it　perfect　for　FPC　applications　where　minute

circuitryIS required.

Another outstanding　feature　of UPILEχ－s　film　is its　high　resistance　to　the　weather.

Figure 11 displaysUPILEX-S film'ssuperiorweather resistancecharacteristics.

Conclusion

As‘ mentioned　previously, UPILEχ－s　film　has　ａ　well－balanced　features　on　overall

characteristics　under　ａ　wide　temperature　range.　Grades　of　UPELEχ－Ｓ　film　　are

available　ranging　from　ａ　thin　7.5iJm　to a　thick　125>≪m, to meet　any　specific　customer

application.　UBE　　can also　　offer　ｅχtensive　　consultation　　services　to ensure　　the

satisfaction of customer demands.　　　　　　　　　　　　　　　　　　　一

・References

　(l)Ube Industries, Ltd., UPECEX (:::atalog,1991.

Proceedings of the 1st China-Japan Seminar on Advanced Aromatic Polymers



Proceedings of the 1st China-Japan Seminar on Advanced Aromatic Polymers



Proceedings of the 1st China-Japan Seminar on Advanced Aromatic Polymers



Proceedings of the 1st China-Japan Seminar on Advanced Aromatic Polymers




