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The temper-brittlencss of stesl has recently been i igated by many experi s, and

its nature as well as the method of eliminating it are already well known; but the cause of

this pl is not yet ly clear. In the present paper, the carbide-theory is
developed and many observed ficts regarding the temper-brittleness are explained.
Nickel-Chromium stecl is one of the steols, which show a temper-brittleness. The carbide in
Nickel-Chromium stecl has a definite solubility at A, point, but almost no solubility at room
temperature; hence during a slow cooling below the A, point, a certain amount of carbide
separates from the solid solution on the boundary of erystal grains. The presence of this
boundary carbide is assumed to be very wesk against impact and static bending tests; but
when the specimen is quenched just bhalow the A, point, all of the boundary carbide forms s
solid so}utiun with ferrite, and lence the boundary weakness is absent, thus the steel being
ot

ptible to the temp

If, however, Nickel-Chromi: steel is bofore-hand hed and then rel d to a

temporature just below the A, point, the structura of the speeimen becomes sorbitic, being
highly resistible to the impact charpy test If this rcheated specimen is slowly cooled, the
boundary carbide is formed; but when it 13 hed from the reheating ): e, the

boundary carbide is absent. The sorbitic,structure having 'a high .resistivity to the impact

test, the susceptible ratio must be very. large as compared to the former casa. These
conclusions agree completely with the observed facts,

Thus the temper-brittleness must always be found in these alloys for which the solubility
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of the carbide at A, poiut is comparating Iarge and zero or very small at room temperaturo :
on the ofher hand, it is very swmall or not observable, when the solubility at the A, poiut
iy very small, or the solubility-line is almost vertical. This theory of the temper-brittleness

explains all other observed facts vory satisfactorily.
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