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A Study on the Material Behavior of Glass Fiber Reinforced
Thermoplastic Composite in Biaxial Stretch Forming

Joong-Hee Lee* and Sung-Ki Lyu**

ABSTRACT

The object of this study was to investigate the feasibility of solid-phase forming of the composites and to
characterize the material behavior in the biaxial stretch forming. The materials tested contained 20%, 30%, and
40% glass fibers by weight in a polypropylene matrix. Biaxial stretch forming tests were performed at three
forming speeds of 10mm/sec, Imm/sec, and 0.lmm/sec and at four forming temperatures of 75°C, 100°C, 125C,
and 150C to investigate effects of forming speed and forming temperature. The microscopic observation of a
formed part was conducted at various strain levels to characterize the material behavior. The strain distribution on
a formed part was measured and displayed on the formed geometry with a contour display. The material behavior
of the composite in the biaxial stretch forming was strongly influenced by the forming conditions.

Key Words : Thermoplastic Composite(87}44 &3 A 8), Solid-phase Forming(Z 41 #), Biaxial Stretch
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Fig.1 A photograph of experimental apparatus used
for the biaxial stretch forming test.

Fig.2 A photograph of punch and die used for the
stretch forming.



ol % 2l

cFAY) AL FTEER A7 A28

Table 1 Punch and die geometry used for the stretch
forming tests.

Punch radius (mm) 50
Die radius (mm) 56
Die profile radius (mm) 10
Clearance (mm) 6
Punch depth (mm) 30, 50
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Fig.3 Measured (a) major strain and (b) minor strain
contour on a formed part for 40% material.
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Fig.4 Photographs of the cross section of formed
parts at the punch speeds of (a) 10mm/sec, (b)
Imm/sec, and (c) 0.1mm/sec for 30% glass content.
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Fig.5 Biaxial stretch formed parts at the punch depth
of 50mm and the forming temperature of 125C
for (a) 20%, (b) 30%, and (c) 40% glass
contents.
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Fig. 6 Measured thickness strain along the radial

section from the center on a formed part.
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F g.8 Micrographs of form parts at punch speeds of Fig.9 Micrographs of form parts at punch depth of (a)
(a) 10mn/sec, (b) lmm/sec, and (¢) 0.1mm/sec. 30mm and (b) 5Omm.
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Fig.10 Measured major and minor strains for (a) 20%,
(b) 30%, and (c) 40% glass contents.
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