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Fig. 1 Arrangement of atoms and bond

types in L1y structured crystal
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Table 1 Main bonds, valence electron structure and bond energy in Ale7MngT izs

Atom o ni Ne Bond 14 Nq Eo/ (kJ*mol™ l)
TiV Al4 0.8385 3.1615 (Ti—X) 24 0.22878 69. 172308
Al 4 0.4704 2.5300 (X —X) 24 0.22713 69. 000 565
Ti? A10 1.4480 2.5514 (Ti—Ti) 0. 00522 1. 140396
Mn C8 0.7201 3.5898 (X —X) 6 0.00501 1. 128 669 8
(Ti—X) 48 0.0031 0.056550

(Ti—Ti) 12 ~0 ~0
G(Ti—Ti) 8 ~0 ~ 0
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Table 2 Cleavage energy of several low-
index planes in Alg7M ngT ip5( J/ m?)

{110} {100} (111} (112}

3.12 4.17 4.87 8.93

Bl 2 AleMngT s34 % 25 i
WAL T A SEM B3
Fig.2 SEM fractograph of AlsyMngT is
specimen after room temperature

bending test

B 3 R T A ) I R
Fig. 3 Marked point location for EBSD
on fracture surface of

bending fractured specimen

B4 i
Fig. 4 EBSD pattern from area

indicated in Fig. 3

B 5 AgibtirE K
Fig. 5 Indexed EBSD pattern
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CLEAVAGE ENERGIES AND CLEAVAGE
FACETS IN AN INTERMETALLIC Alg;MngTi;s ALLOY
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ABSTRACT The bond structure, bond energy and the cleavage energies of several low-index planes in L1, structured
Alg7M ngT ip5 intermetallic compound were investigated by Empirical Electron Theory ( EET) of solids and molecules. The
results indicated that the plane with the lowest cleavage energy (3. 12J/m?) is { 110}. The values of 4. 17 and 4. 87 J/ m*
were obtained for the { 100} and {111} planes respectively. The cleavage facets on three point bonding fractured speci-
mens were determined crystallographically in an electron probe with the electron backscatter diffraction. Among them, the
{110} type contains approximately 54% , {100} type about 31% and {111} type about 8% . The results are in good a-
greement with the EET calculations. This investigation suggests that the low cleavage energy is one of the main reasons
for brittle fracture of AlgM ngT ip5 alloy at room temperature.
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