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Fig. 1. Gas pressure and plasma temprature.
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Fig. 2. Plasma apparatus.
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Fig. 3. Adhesion test by JIS K6850 method.
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Fig. 5. FT-IR spectra of the plasma polymerized thin
films. (a),butadiene-Oz thin film; (b),butadiene-CO: thin
film.
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Table 4. Amount of carboxyl group in butadiene-O: thin
film determined by derivatization method. )

0,/butadiene ratio Carboxyl group®
1.0 4.0
5.0 5.8

a) Treated by (CFsCO)20
b) The atomic ratio of the carbon atoms of the carboxyl
group to total carbon atoms in the film.
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Fig. 6. Time dependences of contact angle of the plasma
polymerized butadiene-O2 thin film. a), immediately after
plasma polymerization; b), after 2 months.



Table 5. Effects of oxygen gas on the wettability and adhesion properties

of butadiene-O: thin film.?

0,/butadiene ratio Contact angle Cross cut
) (X/100)

0 75 88

0.5 69 100

1.0 72 100

2.0 63 100

3.0 47 100

5.0 33 100

7.0 7 100

10 5 100

a) The wettability of the thin film was estimated by the contact angle with
water. The adhesion property of the thin film with glass substrate was

measured by cross cut test.

Table 6. The effect of coating by butadiene-O: film on the shear stress of

PTFE joined at a steel by adhesives. @

0, flow rate

Shear strength

XPS

287eV

(sccm) (kgf/cm?)

0.5 19.7

1.0 20.1

2.0 17.8

Untreated PTFE 10.1

Primer treatment 14.9

a) Butadiene: 1.0sccm.
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Fig.7. XPS spectra of butadiene-CO: thin film.
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Fig.8. The variation of oxygen content in the thin films
depending upon the difference of the gas mixture ratio at

butadiene-CO: system or butadiene-O2 system.

Table 7. Effects of oxygen gas on the wettability and adhesion properties

of butadiene-CO- thin film.

CO,/butadiene ratio Contact angle Cross cut
) (X/100)

0 75 88

0.4 75 45

0.8 76 100

2.2 60 100

3.8 66 100

5.4 44 100

7.2 24 100

Table 8. The effect of coating by butadiene-CO: film on the shear stress of

PTFE joined at a steel by adhesives. @

Co, flow rate

Shear strength

(sccm) (kgf/cm?)
0.5 11.0
1.1 14.7
1.9 15.2
Untreated PTFE 10.1
Primer treatment 14.9

a) Butadiene: 0.5sccm.
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Fig. 9. FT-IR spectrum of the plasma polymerized butadiene-N: thin film.

Table 9. N/C and O/C ratios in the butadiene-N: thin film

estimated by XPS spectra.

800

N,/Butadiene ratio N/C 0/C
(@) (@)

0 0 6.4

1.0 7.4 17.2

2.0 17.5 9.5

3.0 16.0 12.8

4.0 25.3 14.8

5.0 27.2 13.3

10.0 24.3 12.9

Table 10. The effect of coating by butadiene-N: film on the shear stress of

PE joined at a steel by adhesives. @

N, flow rate Contact angle Shear strength
(sccm) ) (kgf/cm?)
0 85 45
0.5 73 53
1.0 78 53
20 64 .58
Untreated PE 102 10

a) Butadiene: 1.0sccm.
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