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Following System for Low Damage Unwinding

in Filament Winding
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Abstract A low-damage unwinding following system was designed to reduce the damage of fibers wear in reeling off
procedure during filament winding. By analyzing the characteristics of the winding bobbin and unwinding movement, a no-
vel method of angle replacement control and a strategy of thread-guide adaptive following were proposed. This thread-guide
movement realiazed automatic following for arbitrary winding linear by computer-controlled servo motor driving. Practical ap-

plication shows that the forth method is feasible ,the results of the following system are satisfactory ,the damage of fibers wear

is eliminated effectively and the quality of wound composite products is improved.
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Fig. 1 Winding angle change
2.2 BREEIHERE
P 2 fir7s Gl T R R SEE g T
v, = vsina = v, tana (1)
X, a AEBEGM, o, WIDFRBLEE, o, i
SBRE S , o YR

e \\ w\\ B\

2 LYHRESEE Bk A
Fig.2  Vector diagram of filament unwinding

2.3 SZbIRERMEIEEIR A

R SEBRAA53R SERR B P 25 AR B — AT (1)
B FOREL vy = 0,3 () BIEHRDTTHMAB = «
L SRR OB SR R T RSN R SR A
T AR, Tt BRBE RIS S8 o — FLTE7E ;27
YD RIZD R RIS R A A2 B o
ALE] - o, BIEERS FEDAR A TAH R A [ Ab B 1 20T
JE v B 2 B 20 R RS vy

BEXF LA IR, AN SO H 2 2 0 DX R B A 1 5
g B Ly

(1) DR a] X R L e 52 A o 2 TE Y,
M2 R T XU SR A b 8 A 38 N R BE R, 458
TN

L]

vy = vsinf (2)

ARSI T BT LA R FH e i 2 i 2 0 75 2 48

A2 YA RN g e B W) R (I S S Al I Ed )

mlff B, WAl 3 s, ok f B AR IR A 1B E S

ORISR, EIRGE R A Yl i 2V
http://www. yhelgy. com  FHUAME T 2010 4F 55 4 1)

R EFE ey, th T2k Iy 43 J3 fFE

XS i e , AN 20 0 M B S R A
AL TRl —H LR L, dteshE 27 10 .
sinf
B = arctan{j N cos@} (3)

1

A, 0 AR | d, IS S5 B AL R e
FERNAREES | d, o [ RE 58 ) Ay JRE A IR I e b 19

B R, 24 d, =d, B}, B :%a )

N \lM

\ I

EELE R i
o) I d,
B { faREf Ry TRERZAL
|

EIER

FLbER

K13 by ) G st 2 ]
Fig.3  Princple diagram of yarn-pulling direction detection
(2) DRI GAA K EIE  BRAH o 2
HE - o, MR ESM lﬂ’ﬁﬂ‘ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁiﬂﬂﬁ,
ERT DR A T iR 7 2 s IR R 1 . R A&l 4 f
AN BN BUE AR (14) DU I 5 20 85347 B4
I AGZ DB fih K A5 RIS 4t 25 1) £
HB . IFEE R E R g 6 =- B, MDD K
AV T2 DX P 5 20 485 SR BB 38 BRI 4 ol SR
BB >0 FEIZXIMNB e (-B..,8.), T4
FEH IR
v = hosin(B + B.,) (4)
S B &= S 0 R
SR HE EIEES s d, RGBT m R B

al-
l

a
M

d -—14

K4 SLa8Hm kMR R
Fig.4 Schematic diagram of thread-guide commutation treatment
W8] > 5| B, b U AL ] X
B AR 0 (2) O R DT
JO7 ] bR i S 7R R SR SR, Jo A T
AT EAFBCE A R il k1 T7 2, B s S 2
R ) R v () B R B I 3 ek 3 R A o 5



7, e 2y a1 5 B LA P A 1R 25 M R
Bij 1R 1 22 B R S BT 4 BE L 5 1R B2 B R i 1), & X4
ey Y UL R O IR E I 1 B i SR el R s 4
S PR B A 4 R AR AR I AR A, 38 o AR
) fish % A, DO BRBE T — NS S 27, By 1k 4 1] 5
T 2D En ) B R BT 4R
3 RERESHNIUEHRE
3.1 RGHERITIERE

K R s =, LT LA A% O, F)
FH 22035 L B 04 =X A% SR S B A ) i 20
J7 1), fa) B H AL Sk $RAT JT A TR BR 22 4T M AL S L
Fytel 5 SRR iR SR BE 2R g R A

AN SR
VA

L%

K5 (R IR e pE A 4 i
Fig.5 Princple diagram of low-damage unwinding following system

RGUs AT i B A R A A R 25 )
ARG AT, IR RS far th P 5 5
2R LR Shas (R IR F AL AR S R Ty ) iz
), XS FLDERAELZAT_E LUK ) 7 B2 AR BE 20 i
OIZTs ez g, BENah R 2075 1) 52 4EE 54—
ek, IR OB SE H Y,
3.2 RERMRT

RGO iR A 6 s

_»Ef?’éiéﬁ _ AL H REEETT
FRE [ SHFER T TR
ik A R
Y N

T i e
N

Ko Rtk

Fig. 6 Software design flow chart
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Fig.7 Subprogram flow chart
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