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Application of UV-curing Process to Steel Sheet with Lubricating Film

Taketoshi TAIRA, Yoshio SINDO and Keizé FUJIwARA

Synopsis:

In order to produce the steel sheet with lubricating film by UV(ultraviolet)-curing process, the
composition of UV-paint and the condition of UV-curing have been studied.

The UV-paint is composed of an acryl-oligomer having carboxyl groups and one functional
double-bond, monomer, photoinitiator and lubricant. The weight ratio of these components 1s
80:20:5:10. The acid value of the UV-paint is 100. Line speed of sample for curing is 15 m/min per an
UV-lamp (O3 type, 80 W/cm). The steel sheet with lubricating film, whose thickness is 2.5£0.5 um, is

excellent in drawability, resisitibility against galling, alkali-removability and rust preventability.
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Table 1. Base composition of test paint.

Acryl *1 : *2 initi 3
oligomer Monomer Lubricant Photoinitiator*
Weight 80 20 10 5
ratio

*1. 2-hydroxy propyl acrylate
*2. 4-fluoroethylene resin, with particle size of 0.3 ym
*3. Benzoin isobutyl ether

REEN 59 £ 10 A ASHEAKICTTHEE B 60 £ 10 § 28 g2 (Received Oct. 28, 1985)
*  wEOAsIsk (BR) BEBHUTE R (Kimitsu R & D Lab., Nippon Steel Corp., 1 Kimitsu Kimitsu 299-11)
*2 ¥ ARG (b)) BEAHFTEH THE (Kimitsu R & D Lab., Nippon Steel Corp.)
*3 WH AR (bk) B ekAT (Kimitsu Works, Nippon Steel Corp.)

— 130 —

»



PR R S AR ~ D SOV BEL 7w 2 X O 131

weight 15kg

-—@ test plece
' /‘] 300mm
6¢

high carbon steel bearing

=

300mm

Fig. 1. Galling test method.
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Fig. 2. Blocking test method.
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Fig. 3. Schematic view of UV-curing process.
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Fig. 4. Influence of acid value of paint on
removability.
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Acid value : 50
(Removing time : 30 s)

Acid value : 100
(Removing time : 30's)

Photo. 1. SEM image after phosphate treatment using Bt 3118. (x 125)
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Fig. 5. Influence of acid value of paint on rust
preventability.
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Fig. 6. Rust preventability of steel sheet with
UV-cured lubricating film.
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Fig. 7. Drawability of test samples.
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Fig. 8. Relation between lubricant content in
paint and maximum drawing force.

(a) Lubricant content : lwt%
(c) Lubricant content : 9wt%

(b) Lubricant content : 5wt%
(d) Lubricant content : 15wt%

Photo. 2. SEM image of UV-cured lubricant film. (x 1 500)
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(a) Lubricant content : 5wt%
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Fig. 9. Effect of UV-lubricant treatment on
drawability.

(b) Lubricant content : 9wt%
Photo. 3. Appearance of cupping test samples.
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Fig. 10. Relation between line speed and resist-
ivity against blocking.
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uv
Photo. 4. Sliding surface after galling test.
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Fig. 11. Relation between film thickness and a
current shutting off ratio.
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Table 2. Paintability of steel sheet with UV-
cured lubricating film.

Paint adhesion (ED) | Paint failure (ED)| Wet adhesion
(10 ¢ bending test) (SST 10060 h) (3 coat)

uv 0 mm 1.9mm 100/100
CR 0 mm 1.9mm 100/ 100
Phosphate- - --Bt 3004
ED--------U-50
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Optimum ———am]
current range

welding current (kA)
—5 6 7 8
uv —_—
CR ——y

Fig. 12. Optimum current range of spot welding.
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