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Strain Rate Dependence of the Flow Stress of Aluminum Alloys in Wide Strain Rate range

using impact compression and tension testing machines
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It is important to study the strain rate dependence of the flow stress in the wide strain rate range since a

processing rate which a recent progress in technology brings about has been very high. The strain rate

dependence in FCC metals is known to become large as the strain rate rises. FCC metals increase

dramatically when the strain rate exceeds about 5x10%/sec. In order to clarify this mechanism, high strain

rate tests are performed with Aluminum alloys A1050 and A1070 which are FCC metals. This study used

2 types of the high strain rate machines. First, a split Hopkinson pressure bar system is used for A1070 in

the strain rate range &€ = 6 X 103~2 x 10*/sec.Second, the split Hopkinson tension bar system is used

for A1050 at the strain rate € = 1 X 103/sec. Both of tests were experimented at T=203,293,373,473K.

This study showed that strain rate dependence of the flow stress was attributed to a transition in a rate

controlling mechanism of a dislocation motion from a thermal activation process to a phonon drag.
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Fig.1 Specimen Shape of A1070
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Fig.2 Specimen Shape of A1050

Tablel |Z A1070 DAL 25y
=55 A

Table 1 Chemical composition of A1070(mass%)
Si [Fe |Cu|Mn Mg |Cr|Zn |Ti |Al

, Table2 {Z A1050 &

0.20 | 0.25 | 0.04 | 0.03 0.03 — | 0.04 | 0.08 | 99.7

Table 2 Chemical composition of A1050(mass%)
Si |[Fe |Cu |[Mn | Mg |Cr |[Zn |Ti | Al

0.256 | 0.40 | 0.056 | 0.06 | 0.05 - 0.05 | 0.03 | 99.5
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Fig.3 Sprit Hopkinson pressure bar system for

compression
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Fig.4 Typical shape of inertial, transmitted and

reflected pulses measured at each strain gage.
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Fig.5 Sprit Hopkinson pressure bar system for tension
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Fig.6 Transmitted pulse with time
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Fig.7 Stress-strain curves at high strain rates(T=293K,

compression)
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Fig.8 Stress-strain curves at each temperature

(& =1X10%s, compression)
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Fig.9 Relation between stress and strain rate at strain of

0.1 in the wide strain rate ranges(compression)
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Fig.10 Stress-strain curves at each strain

rates(tension)
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Fig.11 Stress-strain curves at each

temperature(€ =1X103%/s, tension)
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Fig.12 Relation between stress and strain rate at yield

point in the wide strain rate range(tension)
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Fig.14 Comparison of measured results with calculated

results for strain at 10%(compression)
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Fig.15 Comparison of measured results with calculated

results for Yield point(tension)
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Fig.16 Comparison of measured results with calculated

results for strain at 10%, T=293K
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Fig.17 Comparison of measured results with calculated

curves for A1070 in the wide strain rate range
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