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Application of a Maximum Tensile Strain Criterion
to the Fracture of Grinding Wheels

—A Case of the Fracture of Vitrified Grinding
Wheels under Diametral Compression Test—

by Soichi Kumekawa Etsuji Yoshihisa

Disk specimens and ring specimens which are made of vitrified grinding wheels are loaded along
the diameter until they split, and the relation between grinding wheel strength in biaxial state of
stress and that in uniaxial state of stress is investgated by adopting the maximum tensile strain
criterion for fracture.

.Therefore the both equivalent stress of the maximum tensile strain in each state of stress is in
good agreement.

The summary from the experimental results is as follows :

(1) Poisson’s ratio of the disk specimen measured just before fracture under diametral compfession
test is 0. 27.

(2) Contact width between the disk specimens and loading i)lates is about the valve of 0.2 times
the diameter of the disk épecimens (see Table 2) ]

(3) Under diametral compression tests using crack detect circuits as shown in Fig.5 and Fig. 6, a

" initiation crack in the ring specimen grows at the edge of inner hole along the loading axis and

‘ that in the disk specimen grows outer part along the loading axis not at the center.

(4) The both equivalent stress of the maximum tensile strain in the disk and in the ring is in good
agreement on the basis of the above results (1) to (8). (see Table 4)

(5) Fracture of the disk and the ring specimens which are made of vitrified grinding wheels can be

explained well by adopting the maximum tensile strain criterion from the experimental results
descrived above.
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Fig. 2 Boundary condition for a ring
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Table 4. Equivalent stress of maximum tensile
strain under diametral compression
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Fatigue crack growth behaviours were examined using the methods of fracto-
graphy and fracture mechanics, for five kinds of castings, in order to analyze
the fatigue failure phenomena and to get the information for the prevention of
failure accidents. The crack growth rate for each casting was respectively
described as a function of the effective stress intensity factor based on the
Elber’s crack closure concept, similarlly for rolled materials. Various charac-
teristic features of fracture surfaces were clarified qualitatively in eachcasting.
Moreover, the quntitative relation were identified of the striation spacings and
the area percentage of some kinds of fracture surface morphology to the stress

intensity factor.






