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Misorientation Dependence of Grain Boundary Fracture Strength and
Grain Boundary Energy for Molybdenum <001> Symmetric Tilt Boundaries
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It has been well known that the boundary fracture strength of molybdenum depends strongly on factors such
as grain boundary character and impurity segregation (C and O). In order to clarify the influence of grain
boundary geometrical and chemical factors on the boundary fracture strength of molybdenum, bicrystals with a
<001> symmetric tilt boundary were prepared in a range of misorientation angles ¢ from 0° to 90°, and the
boundary fracture strength was measured for not-purified and purified specimens by a four-point bending test. In
addition, misorientation dependence of the grain boundary energy was measured by a thermal grooving method,
and the correlation between the grain-boundary energy and the boundary fracture strength for purified specimens
was also investigated. The main results obtained here are as follows.

(1) The grain-boundary energy depends remarkably on the misorientation angle. Large energy cusps were
observed at the near 36.9°/(130) and 53.1°/(120) 25 coincidence tilt boundaries, and small energy cusp was ob-
served at the near 22.6°/(150) 213 coincidence tilt boundary.

(2) For the purified specimens, the boundary fracture strength depends on its misorientation angles ¢.
However, for the not-purified specimen, the misorientation dependence was not observed at large angle bounda-
ries in the range of ¢ from 16° to 54°.

(3) The conspicuous difference in the boundary fracture strength between the not-purified and purified
specimens was not recognized. It is concluded that the influence of impurity atoms (C and O) on the boundary
fracture strength was relatively small for the {001> symmetric tilt boundaries.

(4) A relatively good correlation was obtained between the grain boundary energy and the boundary frac-
ture strength in the 001> symmetric tilt boundary.
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Fig. 1 Schematic illustrations of (a) four-point bending test
and (b) specimen geometry and configuration.
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Fig. 2 Optical micrographs of grain boundary fracture surfaces observed at (a) not-purified and (b) purified 36.9°/(130)>5

symmetric tilt boundaries.
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Fig. 3 (a) Illustration of boundary groove formed at surface
and (b) interferogram of boundary groove observed at ¢=40°
symmetric tilt boundary by an optical interferometer.
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ysony of purified 36.9°/(130) 25 symmetric tilt boundary.
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ary.
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