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Experimental study on the effect of disturbance on fiber settlement

JIANG Lei, LIN Jiang, LIU Yizhi
(School of Mechanical and Automotive Engineering, Zhejiang University of Science and Technology,

Hangzhou 310023, Zhejiang, China)

Abstract: In order to explore the settlement law of carbon fibers with different aspect ratios
under the circumstances of initial disturbance, the morphology of carbon fibers was recorded by
a high-speed camera. It is found that:the fiber deposition in the water first heads on the vertical
track, then changes gradually to the horizontal direction, and eventually keeps stable; the
amount of disturbance being identical, the initial rotation rate of the fiber decreases with the
increase of the aspect ratio, and reaches the maximum value 4. 2 r/min when the aspect ratio
being and disturbance n=50 r/min. And the smaller the aspect ratio is, the shorter it takes the
rotation rate to reach 0; the amount of disturbance being identical, with the increase of the
aspect ratio of the fiber, the initial rotation rate decreases. And the change of the rotation angle
tends to be linear. The greater the disturbance is, the shorter it takes the rotation rate to reach 0.
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Fig.3 Fiber morphology when

disturbance speed 50 r/min

B | |/

o 74 /
_ i e

L —
-—.A | P

s -
1=1 A=3 1=10

B FEH 150 r/min I A LT 4 25

Fig.5 Fiber morphology when

disturbance speed 150 r/min

R B 8y R A ) S DK A 2 5 B IE 8l ) 6 R R T DR PR



VL7 55 Y Bl X £F 2 OB RR 1 52 o 11 3 6 F 50 181

FEEE /(r - min™)

FEDEE /(r - min™)

FEDEE /(r - min™)

zA
P
0 /
o / >
y
(p z
X
y M
x
6 YL
Fig. 6 Fiber orientation diagram
3 ---4=3 = '3:‘3‘\ ---A=3
N, - s NS
SN —-2=10 E —=2=10
2,50 TS0 Coo2sp Yy A
2 ‘\:\‘«\\,\ J;N\;/ 2f ‘\‘}.\\
1.5k \\;:-: e is,-é) 1.5¢ D \\::\\\
1t T <3l NN
0.5} SN ¥ o0sf R,
0 “.~ 0 Crelly SO ~
0 2 4 6 8§ 10 12 14 0 2 4 6 8§ 10 12 14
t/s t/s
(a) n=50 r/min (b) n=100 r/min
4445‘- e 4.2- ‘ e 50
35[ ~ra=3 PRER S n=100
3N - 2=10 Bl -- n=150
IR £ 25t A
ok N ! R\
Y h\(}- ‘\\\
RN R AN
1' \\\ \\\\\\\\\\ _\% 1' ‘\ \\ \'\,\
0.5 Yol el 0.5
0 Sl 0 . A S ) ,
0 2 4 6 g§ 10 12 14 0 2 4 6 § 10 12 14
t/s
(¢) n=150r/min
4r ——-n=50
3.5h n=100 —~
3 \‘,‘*\‘\‘ - - n=150 g
250 N :
2 N <
I \ \,\\ 4‘3‘}
1.5 N \'\\ ii’_éj
1+ \\ L =
0.5} S e Tl b
0 i
0 2 4 6 g§ 10 12 14
t/s
(e) A=3

7 NG SRR I T B9 2T 4k 5 g R

Fig. 7 Fiber rotation speed diagram
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