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Abstract— This experimental study was performed to mold fine spherical lenses by using the injection molding
machine which was equipped with a control system of a cavity pressure profile, an ultrahigh injection system,
and a system of mold vacuumization. For this purpose, effects of injection time, filling pressure, and holding
time as processing variables on molded parts were investigated by measuring weights and radii of curvature,
spherical accuracies, and interference figures of curved surface errors. As results, the filling pressure had
shown the great influence on both weights and the radii of curvatures; injection and holding times had no
effect on the curvature while they contribute to the increase of weights with lengthening the process cycle
time, which is not desirable. Also, spherical accuracy measurement had shown that there exists a good molding
window, comprised of the medium range of a holding time (15~30 seconds), a fast injection time within 4
seconds, and a high filling pressure more than 860 kg/cm?. Finally, it was found that interference figures were
believed to be a very powerful tool in studying molded objects.
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Fig. 1. Layout of an injection molding machine and
supplementary equipments; 1. a ultra high
speed injection molding machine, 2. a control
box, 3. a lens mold, 4. a mold temperature
controller, 5. a heating cylinder barrel, 6. a
hopper dryer, 7. a vacuum equipment.
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Fig. 2. A schematic drawing of sprue, runner, gate,
and two cavities of the spherical lens and Fig. 4. A set profile example of the mold cavity pro-
location of the pressure sensor. file control.
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Fig. 5. A control mechanism of an injection servo
controller adopted for injection molding ex-
periments.
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Table 1. Set values of variables adapted in injection
moldingk experiments

Processing variables

Set values

Initial injection velocity
Pressure starting velocity

(5) cm/sec
(12) cm/sec

0.1, 0.3, 0.6, 1.0, 14,

(2.0), 3.0, 35, 4.0

4.5, 5.0, 55, 6.0 sec
600, 700, (850), 900, 960,
1000, 1060, 1100

1150, 1200, 1250 kg/cm?
10,13, 14, 15, (16), 17,
18, 19, 20, 22 sec

(50) kg/cm?

Set time

Set pressure

Holding pressure

Starting set pressure
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Fig. 6. Weight of molded parts with respect to the
holding time.
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injection time.
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