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Control of a crack path by air blowing in the thermal stress cleaving

Fumitaka MOTOMURA*, Yasufumi IMAI*
Akihide SAIMOTO*

In the case of unsymmetrical thermal stress cleaving, cracks will not grow straight because mixed mode of stress

intensity factors arises. To realize the thermal stress cleaving as a standard cutting process, this point has to be overcome.

One solution may be cooling by the air blow combined with heating. Cooling reduced both of stress intensity factors, KI

and KII. But the latter reduction is more than the former. In this paper, stress intensity factors are estimated for unsym-

metrically edge-cracked rectangular glass plates by FEM and the variation of the ratio of KII/KI is discussed as a func-

tion of the cooling location, cooling area and initial plate temperature.
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Fig.1 Analytical model

RIZEESFEIZOWT, M2 ICXHESS0 (m] @
BEOTEBIERT, SHRTAVINTIA M) v I E
FEHALLZVEREBTHEELZHRTLIHICIERL
2o B2OBITIIHRELLKS28. REFLH343LI L -
72

TN RBRRBIIEMNEEEFA L, BEAT
v 7 (0.1 [sec]) & DIRBEESFIT B & UG5 BT
LOKRD M1DEFERTIE, EOK I LTE
HIIEHBZMICERT 2, KAWKE L, KAV E W
B, SRERODEMIMIOND LEL D,

100
50
crack lenght : 50[mm)
hesting position : 55[mm]
T T T P T T T 1T 0
0 50 100 150 200

Fig.2 FEM model
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Table.1 Material properties

Thermal conductivity A[W/mK] | 1.03

Poisson ratio v 0.3
Young modulus E[GPa) 69.2
Linear expansion coefficient | a[1/K] 8.3X107°
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InEIR 1% 1.5 [mm]
hn#ha 15 [W]
EHEX 100 [mm]

HNBLIE UL 105 [mm]
B H#&d S DO pa sk 10 [mm]
ZERNE 0.33 [nf/sec]
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