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Fig 1. Torque tester. A, Overall view; B, close-up
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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

CHXIR&EA 36 5%, 20054

Round
0 hour
1 hour
1 day (24 hours)
1 week (168 hours)
15 days (360 hours)
1 month (720 hours)
3 months (2160 hours)
Rectangular
0 hour
1 hour

1 day (24 hours)

1 week (168 hours)
15 days (360 hours)

1 month (720 hours)
3 months (2160 hours)

1713 + 115.1 1.00
1126 + 60.2 066
1009 + 445 059
873 + 654 051
720 + 373 0.42
537 + 5.1 031
501 + 123 029
1195 + 839 100
346 + 218 029
295 + 167 025
337 + 98 028
272 + 96 023
272 + 95 023
28 + 111 019
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Fig 4. Changes of stiffness in round and
rectangular specimens.
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Table 2. Linear regression equation and vield moment at 3° of round specimen

Durdtion Lin?ar regress'ian eqqatipn Yield moment ReLativé ,yield L
, (x' degree, y: moment) tgmm) - ,

0 hour y = 776x + 1096 342.2 1.00

1 hour y = 431x + 558 1875 0.55

1 day (24 hours) y = 3l4x + 61.0 155.1 0.45

1 week (168 hours) y = 211x + 61.8 125.1 0.37

15 days (360 hours) y = 19.2x + 538 1114 0.33

1 month (720 hours) y = 182x + 399 94.7 0.28

3 months (2160 hours) y = 206x + 333 100.2 0.29

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

Duration "Linelar regression equlion Tl qunien ’Relc;t;z"ve" yz,;k"eld:nkzyoment
; (x degree; v moment) (gmni) e
0 hour vy = 198x + 59.2 1187 1.00
1 hour y = 17.1x + 530 1044 0.88
1 day (24 hours) y = 139x + 490 90.8 0.76
1 week (168 hours) y = 151x + bl1.1 96.3 0.81
15 days (360 hours) v = 127x + 41 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
Homent Change of yield moment ] s
0 Aaste Fde Btk vuk L7 A5 A5
i 7t A5 AR g 3 RUE o] &
50 - o 7Agko] ot foA e Tt oYU A
S e poune Mol g2 waEe] Hud 48 AR 147 2
N e o) mag e v A% geel of A Agshe %
R S Aeg g Zrest 3/ 2asga, 199 45%, 15
0 w 37%, 1599l 33%, UIE o] F2E 28% Z =7
0 360 720 ;gi(: 1440 1800 2160 ;(] %% E@E"q 7&‘5\‘% E_gi];‘}- (Table 2’ Flg 5)
Fig 5. Changes of vield moment in round and
rectangular specimens. ztg AlH
Aoz Bof] Bigh 7]7to] Aol uhe} 3
3 39 muEs} et A HATh o 15
e 0199 slFel A A4S WAL (Table 1, vl 3% RWES 19 W] gurt 23 zon 3
Fig 4 Ad 1hRel g% waes A gae 249
Atk AgAel g el vlude 24, 9
o= g JHE 5 B W v|7he] bl whep 254 T glel
7HA33i T} (Table 3, Fig 5).
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Table 4. Mean, relative value of ultimate flexural moment

CHXIWEA 8674 65, 20054

Round .
0 hour 1090 + 1557 1.00
1 hour 650 + 3b4 0.60
1 day (24 hours) 390 + 224 0.36
1 week (168 hours) 350 + 50.0 0.32
15 days (360 hours) 320 t 274 0.29
1 month (720 hours) 280 + 274 0.26
3 months (2160 hours) 270 + 274 025
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 0.59
15 days (360 hours) 280 + 274 0.47
1 month (720 hours) 250 + 354 0.42
3 months (2160 hours) 220 = 274 0.37
Mor{z:‘n‘@»e)gme Change of stiffness __Ll Z=!-
350
300
250 | 24 Yo FRCY =¢& An4, 2 4ol
o | . 4, Aok mRolel ST FAY 5 olgl 2w
oo & s UE2UE ASE WM S ATk ST Pl
1 = £ 559 22014 et 92t glel 1) A
B e 3 2RAEL HFHoR FAH7] QHNE FEY
o w0 720 1080 1440 1800 2160 vAS 3 Hzgo] g prH) w

Hour
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.° Kwangchu! 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.8.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 (23T) 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 29% and 19% stiffness of the 0 hour-specimen respectively. Yield flexural moment after
24 hour water immersion was reduced to 45% for round specimens and 76% for rectangular
specimens and after 3 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 86% for round specimens and 76% for rectangular specimens and after 3 months of water
immersion it was reduced to 26% 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.
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¥ Key words: FRC (fiber-reinforced composite), Water absorption, Flexural stiffness,
Flexural moment
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