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ABSTRACT

High strain-rate deformation behavior of NiAl/Ni micro-laminated composites was characterized by split
hopkinson pressure bar(SHPB). When the strain rate increased, the compressive stress of micro-laminated
composites were increased a little. When the intermetallic volume fraction increased, the compressive stress
of micro-laminated composites increased linearly irrespective of strain rate. Absorbed energy during the
quasi-static and SHPB tests was calculated from the integrated area of stress-strain curve. Absorbed energy of
micro-laminated composites deviated from the linearity in terms of the intermetallic volume fraction but
merged to the value of intermetallic as the strain rate increased. This was due to high tendency of intermetallic
layer for the localization of shear deformation at high strain rate. Microstructure showing adibatic shear
band(ASB) confirmed that the shear strain calculated from the misalignment angle of each layer increased and
ASB width decreased when the intermetallic volume fraction. Simulation test impacted by tungsten heavy
alloy cylinder resulted that the absorbed energies multiplied by damaged volume of micro-laminated
composites were decreased as the intermetallic volume fraction increased. Fracture mode were changed from
delamination to single fracture when the intermetallic volume fraction and this results were good matched
with previous results[1] obtained from the fracture tests.
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SHPB : Split Hopkinson Pressure Bar

VHP : Vacuum Hot Press A2 NiAl 2703822 Gy A4 AEI}
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Table 1 Summary of microstructural factors in

NiAVNi micro-laminated composites.

Thickne Final Intermetallic | Aluminid
ss ratio | Thickness (¢m) Volume es phases
(Ni:Al) Ni NiAl Fraction present
7.5:1 55 20 0.27 .
5:1 40 20 0.34 ;Iﬁ,l
2.5:1 12 20 0.63 >
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o, (1) : Temporal history of stress experienced by specimen
E : Elastic modulus of outpur bar

Ao Cross sectional area of output bar

As: Cross sectional area of specimen

£r(f): Transmitted strain history at output bar S.G.

£,(t): Temporal history of specimen strain

£x(t): Reflected strain history at input bar

Co= \/E : Infinite wavelength wave velocity in input bar
P

L :Initial length of specimen (l)
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Fig. 1 SHPB test results of 50 zm Ni/10 zm Al specimen
according to strain rate.
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Fig. 2 Microstructures of (a) interior and (b) edge of
SHPB tested specimen.
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Fig. 3 SHPB test results of micro-laminated composites
according to intermetallic volume fraction at constant
strain rate(2500/s)
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Fig. 4 Compressive strength with respect to strain rate
and intermetallic volume fraction
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Fig. 5 Absorbed energy of microlaminated composites
with respect to strain rate and intermetallic volume
fraction.

Fig. 6 chrostmctures showmg ASB width and shear
strain as intermetallic volume fraction of micro-
laminated composites increased.
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Fig. 7. Microstructures of micro-laminated composites
impacted by tungsten heavy alloy cylinder.
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