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Abstract Self-bonding strength developed at the interface of amorphous PEEK films is highly sensitive
to the processing variables(time, temperature, and pressure) during the bonding process. In order to ex-
amine the effects of these processing variables, amorphous PEEK films were bonded at various bonding
conditions and the resultant interfacial bond strengths were measured using a modified single lap-shear
test. Experimental results showed that the developed self-bonding strength increases with increase in
bonding temperature and is directly proportional to the bonding time raised to the 1/4 power. The ap-
plied pressure seems only to produce better wetting at the beginning stage of the bonding process. Con-
clusively, the self-bonding of amorphous PEEK films provides a great potential for developing excellent
bond strength approaching the strength of the parent material without any adhesives in structural appli-

cations.
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Fig. 1. Form and dimensions of the modified single lap-
shear test coupon

Table 1. Conditions for self-bonding of amorphous PEEK films

Processing variables Values
150 and 160 from Region 1*
Temperature(C) 175 from Region I *
200, 250, 270, and 300 from Region I*
Time 20min, lhr, 3.5hrs, 7hrs, and 10hrs.

Pressure(psi)

*Region I . above the galss transition(143°C) and before the cold crystallization

Region T : cold crystallization(165C ~185C)

Region II : above the cold crystallization and before melting(335C)
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Table 2. Self-bonding strength at various
bonding conditions(under a constant pressure
of 17 psi)

Time
lhr. 3.5hrs. 7hrs. 10hrs.
618 708 775 776
62.1 712 769 780
0.3 785 894 918 1025
983 127.4 1650 203.8 2258
440.5 5987 721.0 790.0
o 270 | 730.5 960.3 1298.5 1550.6 1702.3
300 2988.5*3280.2*3344.0%3392.8*3384.3*

*they fractured at the edge of the overlap.
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Fig. 2. Schematic and dimensions of the heated mold.
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Fig. 5. Plot of [Ln(K)-1/4Ln(T)] versus reciprocal
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