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A STUDY OF CONTRACTION SHRINKAGE OF COMPOSITE RESINS AND
ORMOCERS WITH VARIOUS CURING TIMES

Yeon-Chung Chung, Kyung-San Min, Hae-Hyoung Lee, Kyung-Mo Cho, Yong-Bum Cho*
Department of Conservative Dentistry, School of Dentistry, Dankook University

Ormocer has organic-inorganic compound polymers. One of advantages of ormocer is reduced polymeriza-
tion shrinkage. The purpose of this study was to compare the amount of contraction shrinkage of composite
resins and ormocers. Additionally, the time of each material when there is no further change of contraction
shrinkage was analysed.

Four brands of composite resins (P-60, Surefil, Z-250 and Denfil) and two brands of ormocers (Definite
and Admira) were used. 20 seconds, 40 seconds and 60 seconds of curing times were given. Contraction
shrinkage of them were measured using a linometer for 80 seconds.

The effect of material and curing time to contraction shrinkage at the time of 80 seconds was analysed by
two-way ANOVA. The effect of time to contraction shrinkage was analysed by one-way ANOVA, and the
time when there was no further change of the contraction shrinkage was analysed. The results are as fol-
lows :

1. P-60, Definite, Z-250 and Denfil had no further change of contraction shrinkage from the time of 20
seconds, and Surefil and Admira had no further change of contraction shrinkage from the time of 10
seconds.

2. Statistical analysis revealed volumetric shrinkage varied among material (p<0.05). No significant dif-
ference of contraction shrinkage among different curing times was found, and there was no effect of
interaction between materials and curing times to contraction shrinkage.

3. Definite and Admira showed the statistically same contraction shrinkage with those of Z-250 and P-
60, which is higher than that of Surefil and lower than that of Denfil (p<0.05).
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L : thickness of sample after polymerization
4L : recorded displacement
21 2) Vol%=3Lin% - 0.30(Lin%)*+0.0001(Lin%)*

Table 1. Experiment Materials

A& A %3] A Az
1 P-60 3M St.Paul, Mn, USA A3
o7 Surefil Dentsply DeTrey, Konstanz, A

Germany

3@  Definite  Degussa AG Hanau, Germany A3
47 Admira  Voco Cuxhaven, Germany A3
5 7-250 3M St.Paul, Mn, USA A3
6 Denfil Vericom Anyang, Korea A3

327



LH3HA| 2} 2 ZSIS| X Vol 28, No. 4, 2003

SPSS A 2=
A< ] —’Z“jé FEHo V=B AAE A
O]%l‘f:’&% (two-way analysis of Vanance)-J
Al (crossed design) € A-&3te] A&, A "] 2k A
FEAE A7) A5 Ago] 80 Z”}XH %ﬁ%
Fo MR EAE AT ek A EAEA
riance: ANOVA)<& A-&3to] 7z Al 5ol glojA] 10%
o] A|7ke] Ao mhet AA Sl *

AR st FAH R T oA gk %
JojuA] ¥ A7 Edsted dgle Al
9

R

E
va
a
=
=

[}

e}

9.1'4_4_41‘\'9.5001'324@&}'4 r]m

-

7} A5 B2A A w2 8027HA e AY £H4E
B Table 29F 20k Aol ek 802741 A4 53
Szgd BA40R §98 Ao7h AQRL(p(0.05
(able 3), B2 A W 25 4] 7o
9T AR mE 80zt A FFEY

[e]
tlo 3L

=
=
&

Table 2. Volumetric Contraction shrinkage after 80
Seconds with Various Curing Times
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Table 3. Variance Analysis of Volumetric Contraction
Shrinkage after 80 Seconds with Various Curing Times

AR BEAAR @ EzOA EES B ARG ARE AEBE F )
20z 3.02 0.27 5 A= 101.69 5 20.34 93.48 0
P60 40% 3.04 0.42 5 =% ARt 0.35 2 0.17 0.8 045
60x 3.18 0.39 5 AEXFF AL 173 10 017 079 0.63
20 0.87 0.35 5 3} 15.66 72 0.22
Surefil 40z 0.95 0.48 5 Z 119.42 89
60x 0.829 0.53 5
20% 3.00 0.24 5
Definite 40z 2.65 0.42 5
60% 2.58 04 5 Table 4. 95% Scheffe Test of Volumetric Contraction
20% 3.56 0.33 5 Shrinkage of Various Materials
Admira 40% 3.3 0.77 5 (p<.05)
60x 2.94 0.71 5 RS Fro A
20% 3.11 0.19 5 1 2 3
7-250 40% 3.12 0.17 5 Surefil 15 0.88
60x 2.92 0.14 5 Definite 15 2.74
20% 4.45 0.77 5 7-250 15 3.05
Denfil 40z 4.31 0.56 5 P-60 15 3.08
60x 4.69 0.52 5 Admira 15 3.26
Denfil 15 4.48
(4 %) frolgE 1.00 0.11 1.00
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Fig. 3. Volumetric Contraction Shrinkage at Curing
Time of 40 Seconds

Fig. 2. Volumetric Contraction Shrinkage at Curing
Time of 20 Seconds
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Fig. 4. Volumetric Conrtaction Shrinkage at Curing Fig. 5. Volumetric Contraction Shrinkage of Various

Time of 60 Seconds materials Regardless of Curing Times

Table 5. Volumetric Contraction Shirinkage of Various Materials with Time (Standard Deviation)

The((%)
P-60 Surefil Definite Admira 7250 Denfil

0% -1.30E-02 -2.80E-02 -3.50E-02 -2.10E-02 -2.90E-02 -3.20E-02

(-2.30E-02) (-2.50E-02) (-3.40E-02) (-2.20E-02) (-3.40E-02) (-2.80E-02)
10z 2.55(.11) .87(.33) 2.01(.30) 2.84(.64) 2.53(.13) 3.79(.30)
20% 2.95(.15) .99(.43) 2.51(.34) 3.30(.68) 2.98(.15) 4.35(.38)
30z 3.09(.20) .98(.45) 2.66(.33) 3.36(.70) 3.10(.16) 4.46(.44)
40z 3.14(.23) .96(.45) 2.75(.33) 3.32(.73) 3.13(.17) 4.49(.48)
50 3.12(.28) .92(.43) 2.76(.35) 3.34(.65) 3.12(.17) 4.50(.50)
60= 3.11(.28) .93(.43) 2.76(.35) 3.32(.65) 3.11(.16) 4.50(.50)
70x 3.10(.31) .90(.43) 2.75(.38) 3.28(.65) 3.09(.18) 4.49(.57)
80x 3.08(.35) .88(.43) 2.74(.38) 3.26(.65) 3.05(.18) 4.48(.60)
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