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Design and Research on Automatic Slitting and Rewinding Mechanism of Carbon Fiber Prepreg
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[ABSTRACT] Automatic fiber placement (AFP) is
the key technology of complex surface (the fuselage, the
blended wing body, inlet, etc.) molding, which has wide
scope of application, high efficiency and the reliability of
forming components quality. In this paper, the research
object is the narrow tape prepreg which is used in AFP. A
study on the automatic equipment which can not only slice
the broad tape prepreg into the narrow tape prepreg, but
also re-cover film and wind it into a cylindrical roll with
required shape and capacity. We also present the overall
plan of automatic slitting and rewinding platform and de-
sign the platform, besides, the control scheme is proposed.
The experimental results show that the narrow tape prepreg
produced by the automatic slitting and rewinding equip-
ment has high cutting accuracy which is within 0.1mm,
and the film mulching is reliable, the lead is stable, the roll
is dense. In addition, the equipment with high automaticity
can guarantee a high speed of slitting and rewinding, and
continuous operation with one load, which will fully meet
the requirements of AFP for narrow tape prepreg.
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Fig.1 Flowchart of automatic fiber placement
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Fig.2 Structure principle of automatic slitting and rewinding equipment
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Fig.3 Diagram of slitting principle
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Fig.4 On-top and under-bottom film of prepreg
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Fig.5 Control flowchart of automatic slitting and rewinding
equipment
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Fig.6 Motion and force diagram of automatic slitting and
rewinding equipment
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Fig.7 Tension of slitting plane
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Fig.8 Vector diagram of prepreg winding speed
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Fig.9 Diagram of layer indent

BN G A 52 SRR R X
BT REUN, BEEN, BUR A S, LM
5 BR AR AR RO I, AN RESR AL BILAY
(R RRZ 2 i e AR, 5 S A . S

AT N R R A 5

FERE_TE:Bnk9 (7)
_ vt
Rg_ 271, o (8)
WIF B S TN -
T+ Bn,
F;af:Z”iT ; (9)

i, Fy ABCESE G F o AEHEERE B EEE
BHJEAREG v MU

H130C9) AT, S BUE 5K ) B SE AR Ty +
Br 5 vt AR E . BELEERIGIE, « &S
Ui A AR AR AT o P BTSSR AT BB, AN B
PABEHAE Ty, SEBLHUR AR SR TE 5K T

3 WRBIESSH

TEE B SE ) 7 VT L E (B 10), 58 il
RGERFE IR, BEAT R 20 U1 51, S0 IR B o
O RE e awrE RS ot D S D Ky é

E10 WAETRHEHNVIEENN
Fig.10 Carbon fiber prepreg of automatic slitting and
rewinding mechanism
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Fig.14 Slitting width variation of narrow tape prepreg
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Fig.4 Severe corrosion around nut plate in cargo bay
REFIHT A2 IR 22 SR AR C A 1 1

BEA S 737 RHLAE IR, 25 Pt Al 7] R . ok
2, Ho H R I e S e [ R R 22 DX R
TR LR B, 3 JRU 8 R A P08 57 1 e B Y BAEAIR, 5/
S FEERI R, CHUE, ARG . A S ECRAL
JE bt ) S R A AR 22, (R AN BE /N B Al B e 8 ) 5
Wi o FERRIRIRECR 22 046 ) ", BEAS I A AL R X
B, H— FUR A Bl B LA, 4 R i 1 T e
EORI . PRI, FEA AR MR i J88 ol [ RS 45 00 A, 78
B A 3 R N 2 N EE A A, X R 3B b — i R T
JIE TR 53R , AR S BB AS R MR ol ™ gl 7 e g LB
e,

4 LR
FEAR MR B — R AR/ N 1, RS2 AT
REIER A, RIS RAED R , T R
f A WL A B 1 o R L, AR 2 A P
A FEAR B2 e 4 o ) 2 A B T s S A AR
P SRR
TEABAT A 5% , FCAR MR B H B 225 8 17 L B AT
AR5 GORVESR O, i — 8 BT A 52
s, SR R A R PR AR IR s 0 A e L
—SEER LR B A B TR K SR AL B 5 F S ek 18
PEFR A I R T H B FCAR BRI — S, SRR SR 2
BT S AL S 02 B G 95 5 5 o 7= A=,
SR TH A FEAR AR , 5 X AT 0 5 07, I ik
gl E AN
7 214 TR FCAR BB Fr 8 , SR LE 0 225 7 2
5 BRI G , N2V S R B L/ 45 4 o
Al R % A
(Jigw  A%)

(E#% 70 1)

E15 FBURHPETER
Fig.15 Under-bottom PE film prepreg
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