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Table 1 Parameters of three kinds of thermoplastic prepregs
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CF/PEKK T700 35 1.50 110.0 — — 305 0.12~0.14 2.66
CF/PEEK-1 T700 34 1.58 127.6 10.3 0.32 343 0.12~0.14 1.46
CF/PEEK-2 T700 55 1.56 139.0 10.3 0.32 343 0.36~0.40 24.93
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Fig.1 Surface morphology and surface roughness of three kinds of thermoplastic prepregs
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Fig.2 Schematic diagram of testing process for thermoplastic composites heated by
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Fig.3 Effects of surface roughness, voltage, pulse width and speed on heating temperature
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Table 2 Level table of response factors

LEIVESER KA
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W/ims 2 3 4
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Table 3 Response surface method test results
F5 A% Wims S/(mm +s) T/C
1 200 2 150 288
2 250 3 175 249
3 250 4 175 260
4 250 3 150 310
5 200 3 125 330
6 200 4 150 239
7 300 4 150 242
8 250 4 125 278
9 250 3 150 286
10 300 3 125 357
11 250 2 125 401
12 250 2 175 300
13 300 3 175 282
14 250 3 150 292
15 300 2 150 332
16 250 3 150 319
17 250 3 150 310
R4 ATERUEER
Table 4 Fitting results of four models
FAY BE M RANEF YUE RBR P E AR
Linear 0.0001 0.1430 0.7848 0.7351
2F1 0.2088 0.1697 0.8605 0.7769
Quadratic 0.0185 0.7242 0.9638 0.9173
Cubic 0.7242 — 0.9731 0.8925
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Table S Variance analysis of quadric model for heating temperature
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Fig.5 Influencing of voltage, pulse width and heat source speed on heating temperature

6
Fig.6 Contour map of interaction between pulse width and moving speed of heat source on heating temperature under different voltages
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Fig.7 Contour map of interaction between voltage and moving speed of heat source on heating temperature at pulse width of 2 ms
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Fig.8 Contour map of interaction between voltage and pulse width on heating temperature at moving speed of heat source of 125 mm/s
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Process Parameters Analysis of High-Performance Thermoplastic Composites
Heated by Pulse Xenon Lamp

JIN Ziang', HAN Zhenyu', LI Pinhua', LIU Xuli', SUN Shouzheng"?, FU Hongya'
(1. State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China;
2. Wuhu Robot Technology Research Institute, Harbin Institute of Technology, Wuhu 241007, China)

[ABSTRACT]

There is no report on the process analysis of high-performance thermoplastic composites heated by a

pulse xenon lamp. In view of this problem, the effects of prepreg surface roughness, voltage, pulse width and heat source
moving speed on the surface heating temperature of thermoplastic prepreg were studied by single factor test and response
surface method. The results show that the smaller the surface roughness is, the more stable the heating temperature is, and
the greater the surface roughness is, the greater the heating temperature fluctuations are. The heating temperature increases
with the increase of voltage but decreases with the increase of pulse width and speed. For CF/PEEK prepregs, the optimal
process parameters are obtained by the response surface method. The voltage, pulse width, speed, frequency, and the
distance between lamp and prepreg are 221 V, 2 ms, 125 mm/s, 60 Hz and 10 mm, respectively. In such conditions, the
heating temperature is 381 °C and the resin melted sufficiently.

Keywords: Pulse xenon lamp; Thermoplastic composites; Process optimization; Micromorphology; Automated fiber

placement
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