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ABSTRACT Adiabatic shear bands (ASBs) were studied by SEM electron channeling contrast
(ECC) technique, which formed in fatigued copper single crystals with different orientations under
high velocity impact using split—-Hopkinson pressure bar (SHPB). The experimental results show that
the critical strain of ASBs’ formation is orientation—dependent. Single crystal close to the compression
critical double slip orientation needs less strain for ASB formation than the crystals with typically single
slip and close to compression conjugate double slip orientations. Single crystal close to the coplanar
double slip orientation needs the maximum critical strain. Under current experimental circumstance
the typical dislocation pattern within ASBs is dislocation cell structure, and no recrystallization was
observed. There are three types of ASBs according to their orientations. The first type is that the
plane of ASB is very close to the habit plane of the second type deformation band (DBy;) in fatigued
copper single crystals, which needs the minimum critical strain to form. The second type is rather
close to the habit plane of either DB (the first type deformation band) or DByj, which needs a modest
critical strain. The third type is neither close to the habit plane of DBy nor DBy, which needs a the
maximum critical stain.
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Fig.1 Loading axis orientations in the stereographic tri-
angle for the tested Cu single crystals (A, B, C, D
are original orientations; A3, Bl, C4, D2 are

orientations after deformation induced ASBs)
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Fig.2 PSBs and dislocation vein structures on the
(1 13 7) plane of a fatigued Cu single crystal
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Table 1 Geometrical relationship among ASB, loading axis and some special planes

Sample Loading Plane Angles between ASB plane Angles beween ASB plane Critical
No. axis of and loading axis and DB habit plane, deg strain
ASB deg DBy (111) DBy (101) %
A3 124] (367) 56 18 72 -18.5
Bi B47) (56 3 73) 58 85 8 -10.8
C4 [4 15 16] (755) 57 79 30 -22.7
D2 [1811] (419) 45 76 21 -16.7
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Fig.4 SEM-ECC patterns of the ASB after pre—fatigued
with a plastic strain amplitude of 0.1%, 10* cyc,
and impact strain rate of 4x103 5~
(a) sample No.A3, (1 13 7)plane, axial strain
-18.5%

(b) sample No.B1, (1 15 8) plane, axial strain
-10.8%

(¢) sample No.D2, (5 § 4) plane, axial strain
-16.7%
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Fig.5 SEM-ECC contrast morphologies of samples
No.D2 (a), No.B1 (b) and No.C4 (¢}, showing con-
figurations of dislocation cells within ASBs and no
recrystallization observed
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Fig.6 Illustration of geometrical relationship among
ASB plane, primary slip plane and DBy plane of

crystal sample No. D2 (loading axis [1 8 11])
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