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Effect of Placement Pressure and Placement Roller on Quality of Tows Placement
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[ABSTRACT] The subject discussed the method of generating trajectory line of regular shape and irregular shape space
surface. By means of the finite element powerful free meshing technique, the regular meshing of the surface was generated
in the CAE environment, and the node position information was extracted to establish the trajectory line. On the basis of the
trajectory of the laying track, the theoretical gap of the tubular piece was deduced, and the mechanical model of the roller
and the cylindrical mold was simulated by the nonlinear contact finite element method. Get the best rolling pressure and

the laying parameters change rule, by adjusting the parameters of the fiber laying to make gap to reach the allowable range,

which establishes foundation to improve the quality of fiber laying and accuracy.
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Fig.1 Definition of different laying directions
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Fig.2 Track point calculation when 0° fiber laying
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Fig.3 Irregular surface scanning point cloud
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Fig.4 Irregular surface grid
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Fig.5 Contact state of the roller and the mold surface
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Fig.6 Relationship between force and deformation of
superelastic material
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Fig.7 Pressure distribution between the roller and the
mold varies with the rolling force

90 MiZEMIEHA - 20184 6155201

R AFEVBA R ML ANTE 8 FT7R o SR T B R A5
I ¥ Z R AT A BROTHH R 2RI T4 G A1
FH 0° L IHRAER I S22 M A

c L2.5
F=Coxmar, (5)

b, FONBZZIR IR TT, L N RARIREE, R LR AR,
Ry ATEREAR, C) 225 8, 5 TR A AR A

900
—— R=1m, L=242mm, R;=28mm
800 F —— R=1m, L=242mm, R,=34mm
700 -~ R=lm, L=242mm, R;=44mm
600
£
E 500
® 400
300
200
100 |
0 0.2 0.4 0.6 0.8 1.0
A al/s
(a) RIEJIHE AR AL OC R
900
— R=0.75m, L=242mm, R;=34mm
800 R=1m, L=242mm, R,=34mm
700F R=1.5m, L=242mm, R, =34mm
600
£
R 500
=}
400 -
300
200
100
1 1 1
0 0.2 0.4 0.6 0.8 1.0
sl /s
(b)) RSB AR I AR R 2R
700 -
— R=Im, L=150mm, R,=34mm
6001 —— R=1m, L=180mm, R;=34mm
—— R=Im, L=210mm, R,=34mm
500 —— R=Im, L=242mm, R,=34mm
Z
=~ 400+
2
@ 300 -
200 +
100 +
1 1 1
0 0.2 0.4 0.6 0.8 1.0

FsFa)/s
(o) BRI AR B AR 5C 3R

Bl REENHEESHHTUXR

Fig.8 Relationship of rolling force with parameters
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Fig.9 Numerical fitting of the roll pressure
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