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ABSTRACT

Comparison of Fatigue Fracture Strength
by Fixture Diameter of Mini Implants

Heo, Yu-Ri, D.D.S.
Advisor : Prof. Chung, Chae-Heon, D.D.S., M.S.D., Ph.D.
Department of Dentistry

Graduate School of Chosun University

Objective: This study was conducted to obtain difference in fracture
strength according to the diameter of one body O-ring type of mini
implant fixture, to determine the resistance of mini implant to masticatory
pressure, and to examine whether overdenture using O-ring type mini

implant is clinically usable to maxillary and mandibular edentulous patients.

Materials and methods: For this study, we prepared 13 mm long one body
O-ring type mini implants of different diameters (2.0 mm, 2.5 mm and 3.0
mm) (Dentis, Daegu, Korea), 5 for each diameter. The sample was placed at
30° from the horizontal surface on the universal testing machine, and
off-axis loading was applied until permanent deformation occurred and the
load was taken as maximum compressive strength. The mean value of the 5
samples was calculated, and the compressive strength of implant fixture was
compared according to diameter.

In addition, we prepared 3 samples for each diameter, and applied loading

equal to 80%, 60% and 40% of the compressive strength until fracture
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occurred. Then, we measured the cycle number on fracture and analyzed
fatigue fracture for each diameter. Additionally, we measured the cycle
number on fracture that occurred when a load of 43N, which is the average

masticatory force of complete denture, was applied.

Results: Compressive strength according to the diameter of mini implant
was 101.5+14.6N, 149+6.1N and 276.0£13.4N, respectively, for diameters 2.0
mm, 2.5 mm and 3.0 mm. In the results of fatigue fracture test at 43N,
fracture did not occur until 2X10° cycles at diameter 2.0 mm, and until 5X

10° cycles at 25 mm and 3.0 mm.

Conclusion: Compressive strength increased significantly with increasing
diameter of mini implant.

In the results of fatigue fracture test conducted under the average
masticatory force of complete denture, fracture did not occur at any of the
three diameters. All of the three diameters are usable for supporting
overdenture in maxillary and mandibular edentulous patients, but considering
that the highest masticatory force of complete denture is 157N, caution

should be used in case diameter 2.0 mm or 25 mm is used.
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Fig. 1. O-ring type of mini implants (Dentis, Daegu, Korea).
A @20mm, B: g25mm, C: 93.0mm
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Fig. 2. A schematic graphic design of the testing apparatus.

Fig. 3. Universal testing machine for static loading test
(AGS-1000D, SHIMADZU Co., Japan).
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7y A Zguith 3709 AE-E FH|skar ISO 14801 2ol wel dEdEE
2 Ag7][(ADT-AVOIKIN, SHIMADZU Co., Japan)=3} 30%= ZdAFA| A
t}. #Hl cycled 5X10°22 sl 15Hz frequency® A4 8% Ao sz Hu)
S5 ghel 80%, 60%, 40%9] stEHH o] skl 10% @ HA W= shal o)
T2 7o FHHE cycle & Ao 4 A4 = AL A5 H(Figd)
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FrhRos FoAel Hit A BNV SAFHE Hi 10% 744 Wl §F

TE =4

(4.3N-43N) & 7}ske] A4 ¥ = cycle 55 Z4aArh

Fig. 4. Fatigue testing machine for dynamic loading test
(ADT-AVO01KIN, SHIMADZU Co., Japan).
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7o BtAQ SAF-Nee] FuPAL Fighs o 2

2 E 4
o grEge BE AW R AelA S5 ckFig).

Table 1. Mean values and standard deviations of compressive strength by fixture

diameter of mini implants (unit: N)
Diameter 1 2 3 4 5 Mean S.D.
2.0 mm 112.8 38.3 33.4 115.2 107.8 101.5% 14.6
2.5 mm 147.1 149.5 159.3 144.6 144.6 149.0%* 6.1
3.0 mm 281.9 272.1 2574 2745 294.0 276.0% 134

«; significant difference (P<0.001)
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Fig. 5. Load-displacement curves of static loading test.
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Fig. 6. Permanent deformed mini implants caused by static loading test.

Al 220mm, B: 92.5mm, C. @3.0mm
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cycle 7H4] 248t A7 2.0 mm = Hd @¢HFE7F Fol Ho) 2X10° 74H 34
o] dojupx] grow w7 A Rog Wi 2X10° 7A] TE cycles ZH3sHATh
Z, A7 20 mmi 8.1-8IN(80%), 6.1-61N(60%), 4-40N(40%) WA, 27 2.5 mm
= 11.9-119N(80%), 8.9-89IN(60%), 6-60N(40%) WSlelA, A% 30 mme
22.1-221N(80%), 16.6-166N(60%), 11-110N(40%)2] W] dtzolA b 2 w71
o] cycle 75 A8t T3 ZF AA9 vy JEFAE BF FoA o] Fi Az
2l 43N(4.3-43N W $]) shsol Al ohdd w74x]9] cycled 338 th 474 2.0 mme
80%(8IN), 60%(6IN) shsolA Z+zh 10714 3], 71502 3ol mpdo] dojytar
40%(40N), 43N stz s 2X10° 7bx spdo]l dojudx ¢skrh A% 25 mmi
80%(119N), 60%(89N) &tzol M ZHzh 25195 3], 86,383 3 olA shdo] dojytar
40%(60N), 43N 8hzoll A= 5X10° 74+ shdo]l dojupx] &gkth A7 3.0 mm o4&
8096(221N), 60%(166N), 40%(110N)ol A 212 7446 2], 40,598 3], 186,332 3] <A 3}
Hol dolykar, 43N sh5o A= 5X10° 744 shde] dojubA] @ gktH(Table 2). vy
AEHES] ZF Ao w& 234 cycle 1 2E Fig 734 2},
2oL Al g FRY Aol A 3 A S tH(Fig.8).

l

Table 2. Number of cycles until failure by fixture diameter of mini implants

(unit : cycles)

Diameter 80% 60% 40% 43N

2.0 mm 10,714 71,502 2,000,000 2,000,000
2.5 mm 25,195 36,383 5,000,000 5,000,000
3.0 mm 7,446 40,598 186,332 5,000,000
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Fig. 7. Load versus logarithmic number of cycles in dynamic fatigue test.

Fig. 8. Mini implants fractured by dynamic fatigue test.
Al 220mm, B: 92.5mm, C. @3.0mm
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