














The cooling crystallization transitions were analyzed for the first cooling cycle of all CF/PEKK
experiments. A significant amount of noise in the non-reversing heat flow signals is observed for
ramp rates less than 2 °C/min. This noise led to small inconsistencies in the baselines drawn for
replicate runs, resulting in a notable difference in the enthalpy of crystallization. Noise is expected
for low ramp rates, considering the mass of the resin is only about 1.5 mg. The high ramp rates
yielded high-quality signals.

The melting transitions were analyzed by the same method, and specific enthalpy was used to
calculate the initial crystallinity before melting. Both the reversing and non-reversing heat flow
signals displayed evidence of a melting transition. Despite the careful selection of the modulation
parameters to ensure a heat-only MDSC experiment with 5 modulations occurring over the half-
height of the transition, the kinetic and thermodynamic components of the crystallization and
melting occurring during the melting transition could not be separated (Figure 1). The total heat
flow signal was not analyzed although doing so would ensure that the totality of the transition is
captured, as the simultaneous melting and crystallization could later be separated [2].
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Figure 1. (a) Reversible heat flow vs temperature for melting of CF/PEKK at 13 °C/min during
the second heating. Crystallinity as a function of temperature is provided and plotted on a
separate axis. (b) Non-reversible heat flow vs temperature for melting of CF/PEKK at 13 °C/min
during the second heating. The specific enthalpy of the transitions are listed. The mass of the
sample is 5.10 mg, the modulation amplitude + 0.69 °C, and the modulation period 20 s.

Replicate experiments were analyzed to assess variability. The conversion a signals for each
replicate set were interpolated to share common temperatures. The difference in conversion at each
temperature was determined, and the root mean square error between the experiments was
calculated. The 11 °C/min run showed the lowest error between the replicates. The 1 °C/min run
was omitted from the remainder of the analyses due to excessive noise. The 13 °C/min run showed
the highest variability, which may be due to equilibrium crystallization occurring at ramp rates
below 11 °C/min, according to the manufacturer [7].

Conversion rate da/dt was plotted against temperature for all ramp rates that were analyzed using
the non-reversing heat flow signal (Figure 2). As the ramp rate increases, the maximum rate of
conversion also increases. Further, the peak crystallization temperature as well as the two
conversion endpoints shift to lower temperatures, and the crystallization temperature range
broadens. The melting transitions are also shown on the plot and were constructed using the non-
reversing heat flow signals. The peak conversion rate of the melting transitions occurs at roughly



the same temperature regardless of the ramp rate. Additionally, the width of the melting curves
appears to remain constant regardless of the ramp rate. These results are consistent with
Gordnian’s observations while characterizing CF/PEEK [8].
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Figure 2. Overlay plot of conversion rate vs temperature for different ramp rates during cooling
(C) and melting (M) of CF/PEKK. The melting conversion data were created using the non-
reversing heat flow signal.

The reversing heat flow curves were also used to construct baselines for melting transitions. The
conversion rates of those analyses are shown in Figure 3, in addition to a select number of cold
crystallization analyses and the same set of cooling crystallization analyses. The melting
transitions occur over a very broad range, with an onset as low as 200 °C. The cold crystallization
events occur between 175 °C and 225 °C, and trend to higher temperatures with higher ramp rates.



