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Fig 1 Schematic diagram of carbon fiber angle loom
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Fig 2 Transmission principle sketch of

take-up mechanism
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Fig 3 Force analysis of the take-up roll spindle

(BB ORI It B 2y, DU e R e 6 T 170
LSS At T 1), 5 T R B A5 R DA 30 N 5 1)
H T 515 25 U Rl 8 12 D5 e

v My, -M - M, zjz(t)%z

(y + 1) +21,) S (6)

A, (0) S v I 203 RS A RO Sl A
R kg - m® 5, A B 2 Sl i B sh i i
kg - m* 5], Ry AL SHHLER A9 Sh 1Bt kg -

0 (3) ~ () RAK(6) IR A1

P My - Cow = T(r, + 2L05)

(;) _ 247 (7)

lTéLb[r14 - r“ +Jy + izj/)
WAL D LG IEGE N v, , 2K )

LIV

T:Kfjl(vl -v,)ds (8)

tp

XK W 5K ) R BG e, WY RIRSE
AL E , m/ s

RS20 2 1B S B 2 v, O AE E fH, X 5K
(8) P HEA TR, AT 4



.54 - IR TABeA 4 (A ARBE2 )

F32E

T = Klo (1) - 0,0 = Kfo(r, + 206) - 0]

2
(9)
XFEC(9) P [R]AF oK, I3 A
: T
w = a (10)

R (9) ~ (10)FRA(T) IR AT

[%é(rl Lo B A izjn]T+ C.T+Kr T =

iK,r M, - C.K v, (11)
HET I PR R (1) EATHE R AR
HEE, 70 1 A

G(s)

— T(S) —
B M,C -

iKyry
b .
[lrg—(rl o+ szu]sz +Cs + K, *

(12)
RS BANA L 15

15.3s* +1.65s +0.3
2 BEMNAEM PID #4188t

FLE P 5 15 GE R P DT EE AR LG, AN RE
PRI AR L, 107 ELRE A ) 5 4 R 0 s o0 R
AIZRGE o T4 T ) 47 ) SR 5 7 o L e At
SEAERMAGHER 2 R, EAE R S5+
PR R GEA B SRR R R, i
RETESE MR HE I B IR 22 AR o ASURH) 428 T ]
TRAERS G AR AN A% G2 i O R BCR A
UIRTADESS e

IO 2% 47 ) 22 S8 B A 0T S A0 55 ) B0 R R
Gl e S ) BT | B = S 8 B B | BB
BT M2 R G804 A% B Almutai-
it SRAL GE I PID A B R 5 AR i
ARARGE A2 55 0T PID 3 75 45 9 2 40k
TS LA R 4 S AF R GE R, Lee 2611
Bt T AR P A% , AL H PROFIBUS-DP 25 i
TN 24 6 R G, 20 ) R IR 2 45
PER AR AESERT PID P 4% IR R T A58 1 45
RS A T RGNS S

ARTCA; FLARE ) R JH SR AR PID 5 ) J7
%o FE NS PID £ 7 152 1 PID Faifi (5
it b= 3 ARRORS 2 i, ) FHSORY 222 60 PID 2 i i
SHGHAT I T DA RS 0 28 175 5 15 2 X6 2R 5 1 52

Wiy, FCA HE AP 4 Frs . Bl A PID £
il 7% LASK T30 22 e F15K 1 fi 22 28 A0 3R ec AR ki
AR 4k Mamdani £ 6l 45 , A5R] 2 il ke 5 >R
FARR R = W/, F B 5 i R - ik K K
K, A ROR 2 ) AU S 57 I, AR 25 B 14
F1% 5P Jom B2 2 AR 2 JSORE MY 47 T AR 3 FHRSORS)
AR PID SR B Rk

P

B

—» g P |z(2) ¥(t)

B4 BIEMEH PID = HHER
Fig 4 Block diagram of adaptive fuzzy PID control
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Fig 5 True-time simulation structure diagram of tension system
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Fig 6 Control results of two control modes with
10 ms delay, 10% packet loss and 10% network
bandwidth occupancy
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Study on Tension Network Control of Take-up
System of Carbon Fiber Angle Loom

WU Xiaoyu
(School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract ; Aiming at the tension control problem in the take-up system of carbon fiber angle loom, the dynamic analysis of coiling
system is carried out and the dynamic model is established. An adaptive fuzzy PID controller was designed based on factors such
as network induced delay, packet loss and network bandwidth occupation. This control method is compared with the conventional
PID control method by simulation. The results show that under the conditions of network induced delay, packet loss and network
bandwidth occupancy, the adaptive fuzzy PID control method has small overshoot, small output tension fluctuation, good tracking
effect, strong system stability and better control effect.

Keywords : carbon fiber angle loom; take-up system; network control system; adaptive fuzzy PID control



.58

IR TABeA 4 (A ARBE2 )

F32E

(TR . T x)



