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Influence law of rigid die and flexible medium deep drawing process on forming
limit and wall thickness distribution for GLARE laminate cylindrical parts
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Abstract; The influence laws of rigid die and flexible medium deep drawing process on wall thickness distribution, forming limit and frac-
ture mode for uncured GLARE laminate of cylindrical part with fiber layout modes along 0° and 45° directions were studied. The results show
that compared with the rigid die deep drawing process, the minimum wall thickness of the uncured GLARE laminate of cylindrical part is in-
creased by 0. 01 mm, the wall thickness distribution is more uniform, and the forming limit depth of the GLARE laminate of cylindrical part
with 0° direction fiber layout is 15. 2% higher than that with 45° direction fiber layout in the flexible medium deep drawing process. In addi-
tion, the fiber layout direction also affects the fracture mode of GLARE laminate cylindrical part, and the fracture position of cylindrical part
is consistent with the fiber layout direction. Therefore, the deeper GLARE laminate cylindrical part can be prepared by the flexible medium deep
drawing process, and at the same time, the fiber layout mode can be optimized by combining optimized fiber layout mode for components with
different structures to improve the wall thickness consistency of component and avoid the fracture defects in the forming process.
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Table 1 Chemical compositions of 2024-T3 aluminum alloy

( %, mass fraction)

Si Fe Cu Mn Mg Cr Zn Ti Al
0.08 0.20 4.40 0.57 1.40 0.01 0.13 0.02 4=

R2 2024-T3REENNF1ERE
Table 2 Mechanical properties of 2024-T3 aluminum alloy
JEIRIE 1/ fihisg iy, R, SEHEmMRE SRR
MPa MPa % FRECr n
BUH 288.9 418.6 21.1 0.78 0.195
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Fig. 1 Plate flexible drawing experimental machine YRJ-50
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Table 4 Experimental equipment parameters

S8 Hufe
R EE K )/ MPa 30
T RN T3/ MPa 25
IR T AL B2/ pum 0. 15
IR B AR/ mm @79
IR A 242/ mm 5
3/ P 3R TR LB B2/ um 0.1
322 V8 P B A2/ mm @80
J 372 Vel P 00 [ £ 2142/ mm 8
(MR TR/ wm 0.1
M1 B A2/ mm @85
I 3] £y 242/ mm 10

1.3 REHE

K& 1L GLARE 2 myZ 720k “2+17 1y
B, BIHZESA A it rh () e — 2 BE I 21 41 2 1
5K, TR SURSLE 4EAE 0° T 90° B 2 T Il A 1k
BEAHIE], I, WEFLFgezsbirin 584456
AR JE £ 00k 00 1 450, 1 kg 28 i 4 J2 07 17 ik
Wity g, Wt 2k 5 R, 0°f 45075
) £F 25 )2 25 A0 7R B RN 2 B, iR 7 AR IR 4%
HREZE3 R, HihikE &R K ER TR 10 MPa,

x5 RERIHTAR

Table 5 Experimental design schemes
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Fig. 2 Schematic diagrams of fiber layout modes

(a) Fiber layout along 0° direction
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Fig. 3 Schematic diagram of flexible medium deep drawing for

uncured GLARE laminate cylindrical parts
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Fig. 4 Schematic diagrams of sample cutting and measurement directions
(a) Cutting direction of sample  (b) Measurment along 0° direction

(c¢) Measurment along 45° direction
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Fig. 5 Wall thickness distributions for uncured GLARE laminate cylindrical parts under different forming processes

(a) Fiber layout along 0° direction
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(b) Fiber layout along 45° direction
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(a) Fiber layout along 0° direction ~ (b) Fiber layout along 45° direction
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