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Table 1. Fractured implant fixture

Product Number Location  Service life
M, 42 M
A Company 3 M, 58 M
M 60 M

"M;: first molar, M;: second molar
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Fig. 1. Upper part of fractured implant fixtures.

Fig. 2. Fixed specimens with conductive carbon

fiber.
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Fig. 3. Scanning electron microscope
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(a) (b)

Fig. 4. Pre-cleansing state (Implant fixture). (a) Low magnification (X 30). (b) Higher magnification
of the white box area (X 200).

(a)

Fig. 5. Post-cleansing state. (a) Low magnification (X 30). (b) Higher magnification of the white box
area (X 300).
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Fig. 7. Side view of the fractured implant fixture. (a) Low magnification (X 30. white arrow indicates
sound implant retaining screw). (b) Shearing deformation area of the white arrow in higher

magnification (X 70).
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Fig. 8. Upper part of fractured implant fixture (1). (a) Low magnification (X 30, defect area was not
detected). (b) Crack propagation of the stage Il and definitive fracture area of the stage lll
in higher magnification (X 300). White arrow represents direction of the crack propagation.
(c) Fatigue striation of the stage Il in higher magnification (X 5,000). (d) Cleavage fracture
of the stage Ill in higher magnification (X 5,000).
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Fig. 9. Upper part of fractured implant fixture (2). (a) Low magnification (X 30, defect area was not
detected. Crack propagation of the stage Il and definitive fracture area of the stage lll were
shown.). (b) Fatigue striaxtion of the stage Il in higher magnification (X 5,000). (c) Cleavage
fracture of the stage Il in higher magnification (X 1,000).
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Fig. 10. Upper part of fractured implant fixture (3). (a) Low magnification (X 30, defect area was not
detected. Crack propagation of the stage Il and definitive fracture area of the stage Ill were
shown.). (b) Fatigue striation of the stage Il in higher magnification (X 5,000). (¢) Cleavage
fracture of the stage lll in higher magnification (X 1,000).

Table . The results of EDS analysis in fractured =& 3 7ot
implant fixture
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Original Arficle

Fracture Analysis of Implant Components
using Scanning Electron Microscope.
Part I : Implant Fixture

Kwang-Gil Lim, Dae-Gon Kim, Lee-Ra Cho, Chan-Jin Park

Department of Prosthodontics and Institute of Oral Science, College of Dentistry,
Gangneung-Wonju National University

The objective of the present study was to perform a fracture analysis on fractured implant fixture after use in vivo and
make clear the cause & mechanisms of failure. In case of fatigue fracture, the fractured surface represents fatigue striation.
Fatigue striation indicate the progression of the crack front under cyclic loading, are characteristic of stage 2 crack growth.
The site of crack initiation and stage 1 crack growth were not easily identified in any of the failure, presumably because
of the complex microstructural features of the polycrystalline sample. In case of fractured by overload, dimpled or cleavage
surface were observed. Using the interpretation of characteristic markings(ratchet mark, fatigue striation, dimple, cleavage
et al) in fracture surfaces, failure events containing the crack origin, crack propagation, material deficiency could be
understand.

Key words: Fracture analysis, implant fixture, scanning electron microscope
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