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Development of Polyester Resin—Colloidal Silica—FEthylene Tetrafluoride
Lublication Film Coating Steel

Hisao ODASHIMA and Tkuo KIKUCHI

Synopsis :

A newly developed lubrication film coating steel of polyester 40-colloidal silica 30-ethylene tetrafluoride
6 (Parts by weights) has excellent forming (Lublication) property and scratch resistance. The coating
steel has excellent continuous forming, too. Furthermore, excellent corrosion resistance after forming and
paint adhesion are maintained, too. When fine-grained colloidal silica of 8 nm under is used, excellent
scratch resistance of film yields as a result of rising of film intensity. The excellent lubrication of film
and scratch resistance at high temperature is maintained by ethylene tetrafluoride. Corrosion resistance
of the lublication film coating steel yields as a result of film formation of polyester, fairly rising of film
intensity due to fine-grained colloidal silica and scratch resistance due to lubrication of ethylene
tetrafluoride. Excellent paint adhesion of the lubrication film yields as a result of maintenance of excellent
paint adhesion of polyester resin at wide temperature.
Key words : lubrication; lubrication film coating steel; scratch resistance: continuous forming ; corrosion

resistance ; paint adhesion ; forming; polyester ; colloidal silica ; ethylene tetrafluoride.
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forming.

Test specimen after cylindrical cup
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Fig. 2. Test specimen after U bending test.
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Fig. 3. Effect of colloidal silica content in polyes-

ter on blackening on bead and side wall situation
due to U bending test under bead.
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Fig. 4. Effect of colloidal silica content in polyes-
ter on slide resistance of film.
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Fig. 5. Effect of colloidal silica content in polyes-
ter on film damage due to slide resistance measure-
ment of film.
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Fig. 6. Effect of ethylene tetrafluoride content in
polyester (40)-colloidal silica (30) and tempera-
ture on slide resistance of film.
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Fig. 7. Effect of ethylene tetrafluoride content in

polyester (40)-colloidal silica (30) and tempera-
ture on film damage due to slide resistance
measurement of film.
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Fig. 8. Effect of ethylene tetrafluoride content in
polyester (40)-colloidal silica (30) , load and
temperature on slide resistance of film.
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a) Ethylene tetrafluoride (0)

Photo. 1.

b) Ethylene tetrafluoride (6) ’
Effect of ethylene tetrafluoride content in polyester (40)-colloidal

silica (30) on external appearance of side wall situation due to cylindrical cup

forming at 200°C.
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Fig. 9. Effect of size of colloidal silica in polyes-
ter (40)-colloidal silica (30)-ethylene tetra-
fluoride (6) on film damage due to slide resistance
measurement of film.
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Fig. 10. Effect of blackening developed after
continuous forming on blackening of cylindrical cup
for polyester (40)-colloidal silica (30)-ethylene
tetrafluoride (6) type and wax type film.
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Fig. 11. Variation in coefficient of friction with
temperature.
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Fig. 12. Corrosion resistance of side wall situa-

tion after cylindrical cup forming.
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Fig. 14. TG and DTA curves of polyester, polyester (40)-colloidal silica (30)

and polyester (40)-colloidal silica (30)-ethylene tetrafloride (6).
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