5 46 4,50 9 1) T & % B N A Vol.46, No.9

66 2018 9 H ENGINEERING PLASTICS APPLICATION Sep. 2018

doi:10.3969/j.issn.1001-3539.2018.09.012

ETNEEZNRTEFHN I ZSBRLEBERERD N

F &, K Ah
(ISR Tl ReEHUAE T R4 B, PRI 4 010051)

. 4T an of Yedtiakad A2 L8 Aot B R 3 br 3% B (ILSS) #9455 VE AAALIE, K A B R S 8 r k ikt B &
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JEABAAR B 3T ILSS A 2 369 % v 5 B TR AAE A 54T, K ILHRGR AL 85~100°C ., JE 3838 & L 80~100°C 4 7k ik &
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Process Parameters Optimization and Coupling Effect of Carbon Fiber Placement
based on Response Surface Method

Zhou Jie, Zhang Nan
(School of Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract : To study coupling mechanism between process parameters and interlaminar shear strength (ILSS) in the process of
carbon fiber placement process, the orthogonal experiments of four factors—three levels for carbon fiber reinforced epoxy resin com-
posite prepreg tape placement process were designed. Through the regressing analysis of the experimental data with response surface
method, a quadratic regression function model was established between ILSS and process parameters, such as the temperature of hot
air, placement compaction force, temperature of compression roller and placement velocity. The process parameters were optimized
and the influence of the process parameters coupling mechanism on ILSS were analyzed using the model. The results show that, the
optimum process parameters are that the temperature of hot air is 88.1°C, placement compaction force is 740.4 N, temperature of
compression roller is 86°C and placement velocity is 23.1 mm/s. The placement velocity has great influence on ILSS and the af-
fecting order of other parameters from big to small is the temperature of hot air, temperature of compression roller and placement
compaction force. The coupling effect between the temperature of hot air and temperature of compression roller has great significant
influence on ILSS, the coupling effect between the temperature of hot air and placement velocity or between the temperature of com-
pression roller and placement velocity has significant influence on ILSS. Through the analysis of the coupling mechanism, it is found
that, the temperature of hot air is 85-100°C , temperature of compression roller is 80-100°C, placement velocity is 20-30 mm /s, the
ILSS of the composite part is higher than 20 MPa, which extends the processing window of the carbon fiber placement process.

Keywords : carbon fiber ; placement ; process parameters optimization ; orthogonal experiment ; response surface method ;
coupling effect ; interlaminar shear strength
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-1 50 400 50 20
0 90 800 75 50
1 130 1200 100 80
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P . N C (mm - s™) MPa
1 90 800 50 20 19.8
2 50 800 75 20 19.3
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4 130 800 75 80 12.6
5 90 800 100 80 16.1
6 50 800 100 50 18.7
7 90 1200 100 50 208
8 130 1200 75 50 13.9
9 90 1200 50 50 17.5
10 50 400 75 50 16.8
11 50 1200 75 50 16.3
12 130 800 50 50 159
13 50 800 75 80 15.3
14 50 800 50 50 11.8
15 90 800 50 80 14.9
16 90 800 75 50 20.5
17 130 800 100 50 12.7
18 90 400 50 50 17.9
19 90 800 75 50 204

20 90 400 75 20 20.9
21 130 800 75 20 145
22 130 400 75 50 13.6
23 90 1200 75 80 18.7
24 90 800 75 50 20.2
25 90 400 100 50 20.6
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27 90 1200 75 20 20.2
28 90 400 75 80 18.3
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ESie 12.54 10 125 1791 0.0183  **
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