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Abstract Scanning Electron Microscopy was applied to describe the internal feature of the bond area and to investi-
gate the fractured bond area of the self-bonded amorphous PEEK specimens. SEM analysis revealed that amorphous
PEEK films are self-bonded by crystalline growth after diffusion and entanglement of the polymer chains across the
interface. The crystalline growth rate across the interface is much higher at higher temperatures, leading to a higher
self-bonding strength. The fracture surface observation also supports the above result. The PEEK specimens showing
the higher self- bonding strengths exhibit much denser striations and deeper dimple-like patterns in the fracture sur-
face, arising from much more crystalline across the interface.
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of 43 PEEK #E& HAT A7|E Aol ¥ single
lap-shear joint A|H o2 Azbsln,'” Axts] AJUEE
3= g 257X olv] ¥ FE Lol AglEto UA
3+ slell A Ashe Y Aol A F EE Lol A2
7kx) A3 Y7 XA self-bonding ARt HY & F
7re FA3 PEEK ZE9 8 Aol 2% (T,=1437C)
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(Region 1), ZAA3}7} @3] A3 == cold crystalliza-
tion°d<d (Region 1), Z&]1L cold crystallization ©}F%
g 484 (T.=335T) 7+A 2] 49 (Region M) 2] 33
o2 FEIT 4 FooA AP HAY L= E AH3 A
o} A= Zhzbel Ayt el 20804 10412744 A
& A2 WA Ao A, i FA T 4L 17 psi
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ing7Zt =+ self-bonding s A|HEE A4 Instrong
AH8-8kod Ak mh] A)F (shear fracture test) & #3ls
doyx Mt 23 (shear stress) &2 X A|5}4ic}.
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e FA WA WelAg olgsted Hashst.

Fig. 1. Specific area of the specimen observed by SEM.
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Table 1. Self- bonding strength at various bonding conditions (psi). (under a constant pressure of 17 psi)

Region Temp.(C) : Time

20 min 1 hr 3.5 hrs 7 hrs 10 hrs

] 150 51.2 61.8 70.8 77.5 77.6

160 50.1 62.1 71.2 76.9 78.0

I 175 60.3 78.5 894 91.8 102.5

"""" 200 98.3 1274 165.0 203.8 225.8
I 250 344.0 4405 598.7 721.0 790.0
270 730.5° 960.3° 1298.5¢ 1550.6° 1702.3°
300 2988.5° 3280.2° 3344.0° 3392.8" 3384.3"

® the bonding area of the specimen was half of the original.

* the bonding area of the specimen was half of the original and it fractured at the edge of the overlap.
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Fig. 2. General spherulitic patterns in a PEEK specimen
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Fig. 3. Microstructure around the interface of a specimen bond-
ed at 160°C for 1 hour under the pressure of 17 psi

Fig. 4. Microstructure around the interface of a specimen bond-
ed at 175°C for 10 hours under the pressure of 17 psi
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Fig. 5. Microstructure around the interface of a specimen bond-
ed at 250°C for 1 hour under the pressure of 17 psi

Fig. 6. Microstructure around the interface of a specimen bond-
ed at 250°C for 10 hours under the pressure of 17 psi
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Fig. 7. Microstructure around the interface of a specimen bond-
ed at 270°C for I hour under the pressure of 17 psi

Fig. 8. Microstructure around the interface of a specimen bond-
ed at 270°C for 10 hours under the pressure of 17 psi
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Fig. 9. SEM micrographs of the fracture surfaces bonded at 160
C under the pressure of 17 psi (a) for 1 hour (b) for 10 hours
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Fig. 10. SEM micrographs of the fracture surfaces bonded at
175°C under the pressure of 17 psi (a) for 1 hour (b) for 10 hours
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Fig. 11. SEM micrographs of the fracture surfaces bonded at
200°C under the pressure of 17 psi (a) for 1 hour (b) for 10 hours
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Fig. 12. SEM micrographs of the fracture surfaces bonded at
250°C under the pressure of 17 psi (a) for 1 hour (b) for 10 hours
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Fig. 13. SEM micrographs of the fracture surfaces bonded at
270°C under the pressure of 17 psi (a), (b) for 1 hour (c) for 10
hours
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