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Effects of Molding Condition on Surface Unevenness of GMT-Sheet Moldings

Kky

Hyoung-Seok Kim’, Jin-Woo Kim~, Yong-Jae Kim~, and Dong-Gi Lee™

ABSTRACT

Observing of GMT-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, fiber exposure, 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.
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Table 1 Material properties

Properties Value
Specific gravity 1.19
Void content (%) 3~5
Filament diameter (um) 22
Filament number (ea) 60
Fiber length (mm) 55
Sheet thickness (mm) 3.8
Sheet weight (N /mm?) 44 +2
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Table 2 Molding condition of annealing experiment

molding molding holding pre | demolding holding
temperature velocity -ssure load | temperature pressure
(C) (mm/s) (kN) (C) time
50 80 8' 10"
40 20" 30"
60 12' 10"
100
80 8 15"
173 13 100 5" 40"
150 8 12"
200 8' 08"
80
250 8 13"
300 8 14"
Table 3 Molding condition of rapid-chilled experiment
blank molding holding pre | holding pre mold
temperature velocity -ssure time | -ssure load | temperature
(C) (mm/s) (min) (kN) T
50 80
40
60
100
80
200 13 1 100
150
200
80
250
300
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Fig. 2 Waviness profile, roughness curve and profile curve.
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Fig. 6 Section of crack.
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Table 4 Classification according to molding condition of surface unevenness
. Rapid Holding |Mold tem 55 ’ BAnnealing experiment
Surface unevenness | Annealing _chilled pressure | -perature §4 R ORapid—chilled expenment ...
Spherulite © 2
Fiber projection A A O cgla
Crack © @) (@) E 2
Fiber exposure © % 1
Micro-weldline © = 0
Pinhole © 50 100 150 200 250 300

© :High O :Medium A :Low

B Annealing experiment
ORapid—chilled experiment

Waviness profile Weal )

40 60 80 100

Mold temperature(°C)

Fig. 9 Relationship between mold temperature and waviness profile
holding pressure load 100kN.
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at mold temperature 80°C.
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