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Embrittlement of Grain Boundaries in Cu Bicrystals Induced by Bi Segregation
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Bi-doped Cu bicrystals with various [001] and [011] twist boundaries have been tensile tested at room tempera-
ture and 543K. The fracture stress and fracture strain depend strongly on the misorientation angle and tensile tem-
perature. The difference in the degree of embrittlement among different grain boundaries is more significant at 543K.
The fracture stress and fracture strain at 543K against misorientation curves display some clear peaks ; 6 = 23° (3,
13A), 28°(Z17A), 37" (Z5) and 44° (Z29A) for [001] boundaries and 6= 50" (£11), 59° (£33C), 71°(£3) and 83° (£57B) for
[011] boundaries. For the two types of grain boundary, a good correlation is found between the degree of embrittle-
ment and grain-boundary energy. A higher-energy boundary is more brittle and fractures more easily with a lower
tensile stress. The fracture stresses of [001] boundaries are greater than those of [011] boundaries.
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Fig. 1. Variation of fracture stress or against Bi doping
time £, tested at 288K. Open and solid symbols
indicate the transgranular and intergranular
fractures, respectively.
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Fig. 2. Misorientation dependence of (a) fracture

stress of and (b) fracture strain & for [001] twist

boundaries, tested at 288K and 543K. Open and

solid symbols indicate the transgranular and
intergranular fractures, respectively.
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Fig. 3. Energy 7y (arbitrary unit) of [001] twist
boundaries of Cu plotted against the misorientation
angle 6 .17)
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Fig. 4. Scanning electron micrographs of the
intergranularly fractured surfaces for (a) 9 = 23°
[001] twist, (b) 6= 32" [001] twist and (c) 6 = 63°
[011] twist boundaries.
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Fig. 5. Misorientation dependence of (a) fracture

stress of and (b) fracture strain g for [011] twist
boundaries, tested at 288K and 543K.
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Fig. 6. Energy y (arbitrary unit) of [011] twist

boundaries of Cu plotted against the misorientation

angle 0.9
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