37 Alet s =5F AE, A34@ A1, pp. 1649~1657, 2010 1649

Sta=32) DOI:10.3795/KSME-A.2010.34.11.1649 ISSN 1226-4873
GFRP 23RS 434l Beodel vt 43229

x|
/| —
A E A A 383}, ** Jowa State University, Center for NDE,
w2 O WFFE R Y 238}

Effects of Molding Condition on Surface Unevenness of GFRP Composites in
Compression Molding

kkkkF

Hyoung Seok Kim', Jin Woo Kim ", Yong Jae Kim ™ and Dong Gi Lee

* Dept. of Advanced Parts and Materials Engineering, Chosun Univ. Graduate School,
** Center for NDE, lowa State Univ.,
*#% Dept. of Electrical Engineering, Chosun Univ., **** Dept. of Mechatronics Engineering, Chosun Univ.

(Received May 14, 2010 ; Revised August 16, 2010 ; Accepted August 16, 2010)

Key Words: Glass-Fiber-Reinforced-Plastic Composite Materials(F-2]41F 3t&2t~8 E3AR), Demolding
Temperature(2 8 ->%), Mold Temperature( &), Holding Pressure Load(}X %3}%),
Center-Line-Average-Height(Z 4 4 3 14 & 7]), Waviness Profile(¢] 3= 3 2+4)

o
=
839 Y FaW WYL B BPIM B wA9 STk GFRP
GE ZWEe AW A9 wesiFel ¥24% Foba, AYAIAE 9
o] FolAth. 171 uitelE BALEE wAd, 4AE] EH

Abstract: We have investigated the unexpected phenomena on the surface of molded GFRP composites. The
major cause of the unevenness, as a result of which the surface becomes rough, is a shrinking of the matrix
in the process of holding pressure and cooling temperature. The higher holding pressure load in a molding
process and the lower demolding temperature in an annealing experiment, the better GFRP composites
moldings improved its appearance. In addition, by taking the holding pressure and demolding temperature into
consideration, we evaluate the process that causes the surface unevenness and the variation in the fiber
projection height.
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Table 1 Material properties of GFRP composites
materials (P 4038-B Sheet)

Property ASTM Unit P éslgizt-B
Specific gravity - - 1.19
Void content - % 3~5
Filament diameter - 7m 22
Fiber length - mm 55
Number of filament - ea 60
Weight of sheet - N/ mm’ 44 +2
Tensile strength D638 MPa 89
Flexural strength D790 MPa 137
Tensile elastic modulus | D638 MPa 4,400
Flexural elastic modulus | D790 MPa 4,700
Izod impact strength D256 Kl /m’ 59
ot Lo | © | s
Coefficient of thermal | 1o | oy /em/C | 2.69%10°
expansion
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Table 2 Molding condition of annealing experiment
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Table 3 Molding condition of rapid-chilled experiment

Blank Molding | Holding | Holding Mold
tempera | velocity | pressure | pressure | tempera
-ture (C)| (mm/s) |time (sec)|load (kN) | -ture (C)

50 80
40
60
100
80
200 13 55 100
150
200
80
250
300

[6y]
g
ey [or] @ —_
o < (=) 8
Mold temperature [C]

Holding pressure load [kN]

n
o

o
o
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Holding pressure time [sec)

Fig. 3 The measurement result in temperature and
pressure of rapid-chilled experiment
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