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A Study on the Joint Property by the Surface Treatment Method on the Jointing Method of PET
Film using the High Hardness Liquid
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Abstract

This research reviewed the joint and duration characteristics depending on the surface treatment condition and lap spliced length
in the PET film jointing method using the high hardness liquid material. As a result, the corona discharge treatment was improved
to the contact angle, joint tensile strength, and joint peel resistance compared to non-treatment. Particularly, a surface treatment E
(Corona discharge + Primer + PU bond + Polyester fabric) turned out to the best, and especially when the lap spliced length is
longer than 15mm, stable joint performance was secured under the long term deterioration treatment of 16 weeks. Thus, the joint

is considered to be applicable as the water-proof material.
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Table 1 Experimental plan (Series 1)

Surface treatment | Lap spliced length (mm) Test item
- Contact Angle
A B C D E 5, 10, 15, 20, 25 Joint Tensile strength
25 Joint peel resistance
A : None B : #2000 Sanding treatment
C 1 Corona D : Corona + Primer

E : Corona + Primer + PU bond + Polyester fabic
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D : Corona+Primer

E : Corona + Primer + PU bond + Polyester fabic

Photo 1 Surface treatment of PET film (Xx40)

Table 2 Specification of Corona discharge treatment system

Voltage (V) Frequency (hz) Processing peed (m/min)

13,000 20,000 100
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Fig. 1 Measurement of contact angle (8)

: /,- /’/. — X
b . // e
y ’

/5~2521 /

1002z

Fig. 2 Qutline of joint tensile strength specimen
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Fig. 3 Qutline of joint peel resistance specimen
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Photo 2 Test overview of joint tensile strength and joint peel
resistance

Table 3 Experimental plan (Series II)

12225%% Aging treatment lfjgzng;\?géil) Test item
5 Heat aging (80C) 0
10 Ca(OH) solution (207, 2 Joint
15 Saturation) 4 tensile
20 HoSO;4 solution (20T, 2%) 8 strength
25 Fertilizer solution (20C, 2%) 16
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Table 4 Physical properties of PET film
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Table 6 Comparison of contact angle

Treat Time (seconds)
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Thickness | Specific gravity | Tensile strenght | Elongation | Melting point
(mm) (g/em”) (N/mm?) (%) ()

0.1 1.40 130 180 265

Table 5 Physical properties of high hardness liquid material

Specific gravity Tensile strenght .
Hardness (erd) (/) Elongation (%)
90 1.21 9.8 320
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Fig. 4 Test result of contact angle



Table 7 Test result of joint tensile strength by surface treatment

Lap spli length
Method of surface ap spliced length (mm)
treatment
5 10 15 20 25
A 8.6 10.4 11.2 11.8 12.1
B 9.9 10.7 11.9 12.2 13.1
Joint
tensile
strength C 10.9 11.9 13.2 13.5 13.6
(N/mm)
D 11.5 12.2 13.3 13.1 12.8
E 13.8 13.3 13.6 13.3 13.8
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Fig. 6 Test result of max joint peel resistance
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Fig. 7 Test result of tensile strength of joint
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