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Table 1. Restorative Composite Resins used in this study

Composite resin Code Curing type Lot. No, Manufacturer
Clearfil F I CF Chemical 53257 Kuraray, Japan
Photo-Clearfil Bright PC Photo 11180 Kuraray, Japan
2. Ay 65mm, 1.30mm% 1.95mmZ =AY ¢ =
% sglen, Sy Fud 2 2
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Fig.1ol4 2 ulel Zo] Davidsond| 221  7|4e) £3 ulgol we}t 3% 434 3¢
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Fig. 1. A equipment diagram for polymeriza-
tion contraction stress measurement.
Polymerization contraction stress of
curing composite resins located be-
tween the upper and lower acrylic
rods was transfered and measured by
the load cell which output the changed
DC voltages to pen recorder through
a amplifier. The purpose of the using
transparent acrylic rods was to permit
the passenge of the light through
acrylic rod to the light curing composite
resin, Because the bonding ability be-
tween acrylic rods and composite resins
were doubtful, total 21 holes on the
cut surface of acrylic rods were formed
by #2 round bur,
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8 COMPARISON OF POLYMERIZATION
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% LIGHT CURING COMPOSITE RESINS
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Fig. 2. Comparison of two polymerization
contraction stress curves showed in
a chemical curing composite resin and
a light curing composite resin,

1 hr polymerizalion siress (kg!}

CF PC

Composile resins

Fig. 3. Comparison of two polymerization
contraction stress showed by a chemi-
cal curing composite resin and a light
curing composite resin at 1 hour after
the start of measurement.
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Fig. 4. Comparison of three polymerization
contraction stress curves showed in a
chemical curing composite resin with
three kinds of specimen thickness.
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Fig. 5. Comparison of three polymerization
contraction stress showed in a che-
mical curing composite resin with three
kinds of specimen thickness at 1 hour
after the start of measurement.
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Fig. 6. Comparison of two polymerization
contraction stress curves showes in a
light curing composite resin with

two kinds of specimen thickness.
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Fig. 7. Comparison of two polymerization con-
traction stress showed in a light curing
composite resin with two kinds of
specimen thickness at 1 hour after the
start of measurement.
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Fig. 8. Comparison of three polymerization
contraction stress curves showed in a
chemical curing composite resin with
three different kinds of mixing ratio of
catalyst paste vs base paste.
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Fig. 9. Comparison of three polymerization

contraction stress showed in a che-
mical curing composite resin with three
different kinds of mixing ratio of
catalyst paste vs base paste measured
at 1 hour after the start of measure-
ment.
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A STUDY ON THE POLYMERIZATION STRESS OF
COMPOSITE RESINS

Boo Rang Kim, D.D.S., M.S.D., Ho Young Choi, D.D.S., M.S.D., Ph.D.,
Byung Soon Min, D. D. S., M. S. D., Ph. D., Sang Jin Park, D. D. S., M. S. D., Ph. D.,
Gi Woon Choi, D.D.S., M.S.D., Ph.D.

Department of Conservative Dentistry, College of Dentistry, Kyung Hee University

The purpose of this study was to measure the polymerization contraction stress of two
types of composite resins ; chemical cured type(Cliarfil F II, Kuraray, Japan) and photo-cured
type(Photo-Clearfil Bright, Kuraray, Japan). The stresses of composite resin by contraction
measured with specially designed measuring device(Fig. 1).

The stresses caused by shrinkage during hardening of specimens were measured according
to the type of composite resins, thickness of specimen(0.65, 1.30 and 1.95mm), and ratio
of catalyst to base in case of only chemical cured composite resin(0.5, 1.0 and 1.5).

As the composite resin specimen shrank on hardening, the load cell recorded force vs time
automatically on pen-recorder(Toa, Japan) with a cross-head speed 60mm/hr at 0~ 10 voltages
up to 2 hours.

The experiments were conducted in a room maintained at 23 + 2°C and relative humidity
50 + 10%.

The results were as follows.

1. The contraction stress during hardening was higher in photo cured composite resin than
in chemical cured composite resin.

2. The contraction stress during hardening was increased with thickness of composite resin
specimen.

3. In chemical cured composite resin, the polymerization contraction stress was decreased
with ratio of catalyst and base.

4. The contraction stress during polymerization was higher in early time after insertion of

photo cured composite resin and chemical cured composite resin.
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