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Abstract — In this work, we made experimental studies on the annealing process of PTFE(polytetrafluoroethylene) at
290~350 °C and examined the effects on crystallinity and tensile strength of PTFE. The experiments were performed at
air atmosphere and the processes progressed up to 8 hours. From measuring tensile strength and SEM(scanning electron
microscopy) observation, we could know PTFE was anisotropic material due to the band structure. Crystallinity of raw
and annealed PTFE was measured by DSC(differential scanning calorimetry). As a result, crystallinity of annealed PTFE
decreased and tensile strength increased. Also, we could verify the relation between crystallinity and tensile strength of
annealed PTFE was linear. Raw PTFE, however, dropped out from the linear relation. Finally, PTFE annealed at 350 °C
for 6 hours showed the smallest crystallinity and the largest tensile strength.
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Fig. 1. Diagrams of differential scanning calorimetry for raw PTFE.
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Fig. 2. Tensile stress-strain curves for raw PTFE.
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Fig. 3. SEM images of the deformed raw PTFE surface: (a) & (b) the sample cut to parallel direction of width, (b) & (d) the sample cut to normal

direction of width.
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Table 1. Crystallinity and tensile strength for raw and annealed PTFE

samples
Annealing condition ~ AH,,,, Crystallinity” Tensilestrength
TPC] tme[n] [Ve [%] [MPa]

raw PTFE - - 35.8 419 249
2 19.0 222 36.0
4 19.4 22.7 37.1
350 6 14.8 17.4 42.0
8 17.2 20.1 36.3
1 31.5 36.9 23.1
3 333 39.0 21.7
330 4 31.9 373 22.4
6 273 319 28.4
Annealed 7 31.2 36.5 24.8
PTFE 2 26.9 31.5 27.6
3 233 274 31.0
310 5 243 284 343
6 29.0 34.0 26.7
7 31.2 36.5 219
1 26.7 31.2 29.5
2 285 334 274

290
4 289 339 24.0
5 28.6 335 244

*Calculated from AHp,;,,, based on 100% crystalline PTFE having a AHp,;,,,
=85.4J/g[1].
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Fig. 4. Differential scanning calorimetry results for raw and annealed
PTFE: (a)none-annealed sample, (b)sample annealed at 290 °C,
(c)sample annealed at 310 °C, (d)sample annealed at 330 °C,
(e)sample annealed at 350 °C.
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Fig. 5. X-Ray diffractodiagram pattern for raw and annealed PTFE:
(a)none-annealed sample, (b)sample annealed at 290 °C, (c)
sample annealed at 310 °C, (d)sample annealed at 330 °C,
(e)sample annealed at 350 °C.
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Fig. 6. Linear relation between crystalllinity and tensile strength for
annealed PTFE.
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Fig. 7. Comparision about annealing temperature and tensile strength
for annealed PTFE.
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