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Fig 1. Torque tester. A, Overall view; B, close-up
view.
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Fig 2. Schematic drawing of the gauge.
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Fig 3. Flexural moment-angular deflection graph. A, Round specimen: B, rectangular specimen.
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Table 1. Mean, relative value of stiffness

CHXID&EA] 3574 65, 2005

Shape Duration Mean (gmm/°) Relative stiffness

Round ' - -
0 hour 1713 £ 1151 1.00
1 hour 1126 + 60.2 0.66
1 day (24 hours) 1009 + 445 0.59
1 week (168 hours) 873 + 654 051
15 days (360 hours) 720 + 373 042
1 month (720 hours) 537 £ 251 0.31
3 months (2160 hours) 50.1 + 123 0.29

Rectangular
0 hour 1195 £ 839 1.00
1 hour 346 + 218 0.29
1 day (24 hours) 295 £ 167 0.25
1 week (168 hours) 337 + 98 0.28
15 days (360 hours) 212 196 0.23
1 month (720 hours) 212 £ 95 0.23
3 months (2160 hours) 228 1 111 0.19

Moment/Duures
{gmm/’)
350

Change of stifincss

300
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i 2 T S S ————— i
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Fig 4. Changes of stiffness in round and
rectangular specimens.
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Table 2. Linear regression equation and yield moment at 3° of round specimen

sion equ

o e,y moment) . gy . Relative yield moment
0 hour y = 776x + 1096 342.2 1.00
1 hour y = 431x + 55.8 1875 0.55
1 day (24 hours) y = 3L4x + 61.0 1551 0.45
1 week (168 hours) y = 2L1x + 618 125.1 037
15 days (360 hours) y = 192x + 538 1114 0.33
1 month (720 hours) v = 182x + 399 4.7 0.28
3 months (2160 hours) y = 20.6x + 383 100.2 0.29

Table 3. Linear regression equation and yield moment at 3° of rectangular specimen

T Linear regression eqution Yield moment S
L T m T T o Relative yield moment -
ST e v (X degree, y-mement) o . (gmm) ) L
0 hour y = 198x + 59.2 118.7 1.00
1 hour y = 171x + 530 1044 0.88
1 day (24 hours) y = 139x + 49.0 08 - 0.76
1 week (168 hours) y = 151x + 5Ll 96.3 0.81
15 days (360 hours) y = 127x + 4.1 82.3 0.69
1 month (720 hours) y = 111x + 373 70.7 0.60
3 months (2160 hours) y = 77x + 478 70.9 0.60
Moment
PO Aadte e B o 3197 A5d A
I MY 7 A g e 38 53 ZUE gho] £
; Aol Ao U4 JE e ohIgh A
200 f— : | —=—Pound Al g8 ZHlEl Hlwol|A A8 A|HS 1AL &
K_A | o] BAES u} A2 Fee oF Akl s Pel 55%
R - —— : HER 1 =7} 3A gasgm, 194 45%, 15
0 : : i u) 37%, 15Y = 33%, UIYE o] 32 & 8% A =7}
0 360 720 1080 1440 1800 2160

=
Hour A g8 gulES AAE KT (Table 2, Fig 5).
Fig 5. Changes of yield moment in round and

rectangular specimens. 2ty A7
WA AR Bof] HEg 7|7ko] Ao we} &
w3 BEV padte s AT o 15
& 0199 sigstE A AHE EY (Table 1, wjo] g8 RAlEZF 1Y we] grEth 25 Z1oH 3
Fig 4) MLz L9 g5 BHEE A9 FASHA £4 4
Ak Aol gE nuES] vlwoME 48 93
a5 =g JHE 25 E B 7|to] Fuhskel] wek g4 O ghol
23T (Table 3, Fig 5)
Y A/H
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Table 4. Mean, relative value of ultimate ftexural moment

CHXILIAX 357 68, 20054

Shape Duration Mean (gmm) Relative moment

Round o -
0 hour 1090 ¢ 1557 1.00
1 hour 650 1 354 0.60
1 day (24 hours) 390 + 224 0.36
1 week (168 hours) 350 + 50.0 0.32
15 days (360 hours) 320 1 274 0.29
1 month (720 hours) 280 + 274 0.26
3 months (2160 hours) 270 + 274 0.25

Rectangular
0 hour 590 + 224 1.00
1 hour 450 £ 100.0 0.76
1 day (24 hours) 450 £ 50,0 0.76
1 week (168 hours) 350 + 354 059
15 days (360 hours) 280 + 274 0.47
1 month (720 hours) 250 + 354 0.42
3 months (2160 hours) 220 1 274 (.37

Moment/Oegree
{gmny°)
350 r

Change of stifiness

300 -
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200
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Fig 6. Changes of ultimate flexural moment in

round and rectangular specimens.
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Flexural characteristic changes of fiber reinforced composite
(FibreKor®) according to water absorption

Sueck-Bum Kim, DDS, MSD.? Min-Jeong Kim, DDS.”
Kyung-Ho Kim, DDS. MSD, PhD.° Kwangchul Choy, DDS. MSD. PhD®

Fiber reinforced composite (FRC) has been widely used In operative and prosthetic fields of
dentistry and its use is expanding into the orthodontic field. The purpose of this study was to
examine the changes of flexural properties of FRC reinforced with silica glass fiber (FibreKor®.
Jeneric/Pentron Inc.. Wallingford, U.S.A.) according to the duration of water absorption. Specimens
were grouped according to their shape as round and rectangular cross sections, and were immersed
in distilled water at room temperature (23C) for 0 hour, 1 hour, 1 week, 15 days. 1 month and 3
months. The number of specimens was 5 for each duration and bending test was done using a
torque tester. The flexural stiffness after 24 hour water immersion was reduced to 59% for round
specimens and 25% for rectangular specimens and after 3 months of water immersion it was
reduced to 20% and 19% stiffness of the 0 hour-specimen respectively. Yield flexural moment after
24 hour water immersion was reduced to 456% for round specimens and 76% for rectangular
specimens and after 8 months of water immersion it was reduced to 29% and 60% stiffness of the
0 hour-specimen respectively. Ultimate flexural moment after 24 hour water immersion was reduced
to 36% for round specimens and 76% for rectangular specimens and after 3 months of water
immersion it was reduced to 256% and 37% stiffness of 0 hour-specimen respectively. Those results
suggested that the flexural stiffness of FibreKor® decreased greatly after initial water immersion.
Consequently, further research for the maintenance of strength against water will be necessary.

Korean J Orthod 2005:35(5):361-70

¥ Key words: FRC (fiber-reinforced composite), Water absorption, Flexural stiffness.,
Flexural moment
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