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In-Situ Observation of Propagating-Crack Front Geometry
in Thermal Stress Cleaving of Thin Glass Plates
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Geometry of propagating crack front and crack opening displacement were observed in situ in
thermal stress cleaving of thin soda-lime glass plates using the interference fringe method. The
crack front inclines to the propgaating direction advancing more at the heated surface due to the
temperature gradient in the thickness. Mode I stress intensity factor was estimated from measured
COD and its distribution along the curved crack front was found to be almost uniform. The uniform
distribution was also confirmed from three-dimensional thermal stress FEM analysis. When a crack
length at the middle plane of the plate thickness is used, two-dimensional analysis gives good
approximation of Ki attained at the propagating crack front.
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Table 1 Thermal and mechanical properties of soda-
lime glass at room temperature

Coefficient of Linear Thermal Expansion a [x10%K] 7.71
Thermal Conductivity 4 [W/(mK)] 1.03
Thermal Diffusivity & [ X 10*m%sec] 0.51
Young's Modulus £ [GPa] 71.6
Poisson's Ratio  »[-] 0.23

(DFocal lens
(@Glass plate
(3Linear guide
@Object lens
®Mercury lamp
®Band pass filter
@CCD-camera

Fig.1 Experimental setup
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Fig.4 Optical interference fringes near a crack front
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