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Research on Prepreg Tack of NY9200GA Resin Series for
Automatic Placement Process

Li Yong , Wang Min, Xiao Jun, Huan Dajun, Chu Qiyi
(College of Material Science and Technology. Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: A prepreg tack testing device is established to study the automatic placement process charac-
teristics of the NY9200GA epoxy prepreg tack. Prepreg tack between layers under different placement
processing parameters is discussed based on one-factor-at-a-time approach. Orthogonal test is used to
determine the influence of placement processing parameters on tack. The results indicate that the
prepreg tack between layers increases initially then decreases with rising of placement temperature.
Tack peak appears at 40 ‘C. Both the increase of pressure and the decrease of feed rate lead to the in-
crease of the prepreg tack between layers. The influence of temperature on tack is the largest. Pressure
takes the second place to prepreg tack. Furthermore prepreg tack relates to exposure time and fiber di-
rection. The longer the exposure time at room temperature is, the lower the prepreg tack will be.
Prepreg tack between layers rises gradually with the increasing intersection fiber angle of the adjacent
prepreg layers. The tack of 0°/90° layers is nearly double of the figure of 0°/0°layers.

Key words: prepreg; automatic placement; tack between layers; placement process parameters; fiber di-

rection
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Fig. 6  Prepreg tack between layers responses to in-

creasing temperature
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creasing pressure

RS B S A RO B AR G T
SR B DU A AR ey Al T A
it 22 AT o L 3 P2 R o 4 50t R I AR
PERPERE . AR I U S 807 07 Re i e LAY B
il s BT LA A2 Y 52 36 1R 9 [l /E 10 ~ 300 mm/
min, JE S8R 107 NGRS 30 °C L, R R}HZ H
AR 45 1 i R ) A8 AL A AN 1] 8 TR o DAL ]
R SR R 0 s IR B (] ARG 25 v 2T R
#oo XFER NY9I200GA B IR R WiiR k. b %5
R SR 3 0 s R P N D) A L B AR i ok

0 50 100 150 200 250 300
v/ (mm * min™)
&8 TR ARHZ [R]AG &5 14 B B A 722 A ith %
Fig. 8 Prepreg tack between layers responses to in-

creasing feed rate

3.1.2 2 RAZRE

T A 43 A 2 B B — ik — B IR 2 4R
T s FEAT AT — Yl 55 3k B o & A A B — A4 T
2SR, B3R BT R B 4
K2 b PR B A AR KT 21 A AT
5, RS SEAR e e TR B P RUR . LA R R
gk B BRI (T JE S (PO FEFE ()3 A~
F 02 R R 2 8] 1 38 T AR 7E 5 2R R 0 1 Sk
RIS R ZAF AR O v i R 5K
Wit 1.

®1 KBEAZT5KFEITE

Tab.1 Experimental factors and levels

Experimental factor

Level
T/C P./N v/(mm * min~ ")
1 25 70 100
2 30 107 200
3 35 165 300
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Tab.2 Orthogonal test results and range analysis

Experiment No. T P, TXP, v TXwv vX P, Tack/(N -« (50mm) ")

1 1 1 1 1 1 1 8.32
2 1 2 2 2 2 2 6.73
3 1 3 3 3 3 3 8.61
4 2 1 1 2 2 3 11.58
5 2 2 2 3 3 1 12.93
6 2 3 3 1 1 2 16.17
7 3 1 2 1 3 2 13.48
8 3 2 3 2 1 3 14. 34
9 3 3 1 3 2 1 13.70
10 1 1 3 3 2 2 0.90
11 1 2 1 1 3 3 9. 40
12 1 3 2 2 1 1 9.57
13 2 1 2 3 1 3 12.81
14 2 2 3 1 2 1 14.19
15 2 3 1 2 3 2 12. 89
16 3 1 3 2 3 1 12.97
17 3 2 1 3 1 2 14. 95
18 3 3 2 1 2 3 16. 71
k 7.255 10. 010 11. 807 13. 045 12.693 11. 947
ks 13.428 12. 090 12.038 11. 347 10. 635 10. 853
ks 14. 358 12.942 11.197 10. 650 11.713 12. 242
R 7.103 2.932 0. 841 2.395 2.058 1. 389
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Fig. 9  Prepreg tack between layers responses to in-

creasing storage time at room temperature
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Tab. 3

tack of different layers at 100 mm/min

Fiber direction o/ (%) 0/0 0/30 0/45 0/60
Tack G,6 /(N+ (50 mm) ') 12.86 15.11 17.53 21.45
0.24 0.64 0.85 0.59
1.93 3.67 5.64 2.76

Standard deviation

Dispersion coefficient/ %
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Fig. 10 Failure mode of 0°/90° layers during peel test
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