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Feasibility Study on Detection of Crack in Bovine Incisor Using Active
Thermography
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Abstract Bovine incisor was investigated using active infrared thermography(IRT) to visualize crack on bovine
teeth. An artificial crack was carefully created in bovine incisor sample by compression load of universal tensile
machine. While applying a sinusoidal heat wave to the cracked bovine incisor through halogen lamp, consecutive
digital infrared images was captured from the sample surface at a frequency synchronized with heat excitation.
Phase information of thermal image was calculated by four-point correlation method and processed to produce the
phase image of bovine incisor. This phase image showed clearly the crack on the incisor, which was hardly
detected in traditional passive thermography.

Keywords: Bovine Teeth, Crack, Active Thermography, Non-Contact Inspection, Dental Diagnosis

1. M 2 I &Aool e Aot (dentingS 7T Ut} ol
ydo mATzE v 429 ZdE gis

Aole SAES BHste FFGdd By ste o] Gl Aw o] AMZ AFH FE A 74
3 AE sFor s HA &g fLs) o Aol &olgt Fxonh. 2y FEH FA

7] 4ok X0} m&e] FPE SABeo X2 A= EBFsla XFEE dud FL& o]#3
upe} geEp e FA Y AESHH gy o ZgE Fx9 thite] N2 mAshdaAN vhx F
3 ARE AFsr)x b xote] TEE Fig T HtEAe] aETEE VA 7] Wil o
1ol A9} o] frel(glass) et wi-¢- FH/o] 23] do] Mus JASy #d FHAME ZF
3 ZAE7F =& oyd FH(enamel)o] Aol = thdalol o] wmldo] L3iEo] oA 32

[A44: 2011. 8. 22, =3 Y: 2011. 10. 4, AAEFHA: 2011. 10. 7] *University of the Pacific, 3601 Pacific
Avenue, Stockton, CA 95211, USA, ***3=7|&w S sty wl7lE2 Y23ty «3Z7|gufhgn 7|45
R T Corresponding Author: Department of Mechatronic Engineering, Korea University of Technology and Education,
Byungchun-Myun, Chunan 330-860, Korea (E-mail: nykim@kut.ac.kr)



vl 33 AALE 3] A A31E A5E (20113 10€) 509

Crack allows Enamel

bacteria to

penetrate into Dentin

the pulp cavity
Infection
begins in
pulp cavity

Bone abscess

Fig. 2 Longitudinal cracks in human molar

Fig. 1 Sectional view of mammal tooth
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Fig. 3 Bovine incisor samples

Fig. 4 Bovine incisor mounted in epoxy resin
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Fig. 7 Fracture test in bovine incisor

Fig. 8 Surface grinding of bovine incisor
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Fig. 9 Bovine incisor specimen after machining,
Side view, (b) Front view, (c) Rear view
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Fig. 11 Configuration of active IR thermography for
bovine incisor
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Fig. 12 Passive thermography image of bovine tooth
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Fig. 14 Magnified thermography image of bovine
incisor, (a) Notch area, (b) Middle of crack,
(c) Crack tip
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