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ABSTRACT

A Study on the Surface Roughness of
GMT-Sheet Moldings

By Kim Hyoung—-Seok
Advisor : Prof. Lee Dong—Gi Ph. D.
Dept. of Advanced Parts and Materials Engineering,

Graduate School of Chosun University

Observing of GMT{(Glass Mat Reinforced Thermoplastic)-Sheet in
molding conditions, we have investigated unexpected phenomenons of
moldings surface. In microscope investigation, we observe that there
exist deficiencies on the surface of GMT-Sheet moldings, such as the
spherulite, fiber projection, crack, exposure of fiber, micro-weldline,
pinhole and winding. They are caused to arise unevenness and
phenomenons influence polish on surface. Especially, the major cause
of the unevenness, effected to surface roughness, is a shrinking of
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
GMT-Sheet moldings improved its appearance.

In order to determine the fiber projection height from the shrinking
of matrix, we have calculated it by modelling a short fiber of the
moldings surface. In addition, considering holding pressure and
demolding temperature, we find out the process of the unevenness in
moldings surface and the variation of the fiber projection height.
Coating layer of GMT-Sheet surface effectively improve surface

roughness to the level of the polypropylene which is a single material.
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1. Thermoplastics resin sheet 2. Glass fiber mat 3. Melting resin 4. Extruder
5. Double belt press 6. Part of heating 7. Part of cooling 8. GMT-Sheet

Fig. 1-1 Method of laminate

1:Blank 2:Heating device 3 Hot blank
4:Dies 5:Diescooling system 6 :Press

Fig. 1-2 Schematic of molding process for GMT-Sheet



Table. 1-1 Classification of FRP molding methods

Immass
Production

Gel Coat

Laminate Molding

Bag Molding

FRP
Molding

Mass
Production

Rolling Table Molding

Resin Injection Molding

Cold Press Molding

Heated Press Molding

Filament Winding Molding

Centrifugal Molding

Continuous Molding

Stampable Molding

Injection Molding

Fiber Reinforced Reaction
Injection Molding
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Fig. 2-1 Moldings shape
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Fig. 2-5 Measurement result of temperature and pressure in annealing experiment
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Table. 2-1 Molding conditions of annealing experiment

Molding Molding Holding pre | Demolding Holding
temperature velocity —-ssure load | temperature pressure
(C) (mm/sec) (ton) () time
5 80 810"
40 2030"
60 12710”
10
80 815"
173 13 100 540"
15 812"
20 808"
80
25 813"
30 814"

_14_



—_
o

—_
o

S}

°
pad

ot

BAE 200 CE A<D

=

)=

3

I

)ell 2]

=

o
S

2) He] A7 7I(
3) =¥ el

0

‘ﬂl

~N

o

J

.
0
!

Z

ANEAE Fig. 2-6°1 e o] 4

1

Z

-3

o

e AAWZHA ALY 9
o)

[}
[e]
-

%

]

AtolFo] ¢ e EAS 7MY Fig. 2-79] HS -

6) g
o

Hin

0

oot

_15_



pEOT

Holding
pressure
| oad

= —— e e e e s i
Moldings temnperature
-

______ R
X

Y

—
Holding pressure tine
=" =
Fressurize Time Demo lding
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Table. 2-2 Molding conditions of rapid—chilled experiment

Blank Molding Holding pre | Holding pre Mold
temperature velocity —-ssure time | -ssure load | temperature
(C) (mm/sec) (min) (ton) ()
5 80

40
60
10
80
200 13 1 100
15
20
80
25
30

_18_
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(a) Surface of annealing experiment moldings

A

(c) Surface of air—-cooled moldings
Photo. 3-1 Spherulite
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A %% (Fiber projection)
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0.5mm

(a) Micrograph

(b) Section AB

Photo. 3-2 Fiber projection
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(a) Micrograph

Photo. 3-3 Crack
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Photo. 3-4 Section of crack
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Table. 6-1 Molding conditions of moldings having coating layer

Molding Molding Holding pre | Coating layer | Demolding
temperature velocity —-ssure load thickness temperature
(C) (mm/sec) (ton) (mm) (C)

0.3 80

0.5 80

40

173 13 10 60
1.0

80

100

1.5 80
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