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Fig. 1 Schematic diagram of a torsional Hopkinson-bar apparatus
1. Torquer, 2. Rotating head, 3. Input bar, 4, 6. Gauges, 5. Clamp,

7. Teflon bearing ring, 8. Tubular furnace, 9. Specimen, 10. Equalizing bar for temperature control
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Fig. 6 The velocity of elastic longitudinal wave with

temperature relation of LF-6 aluminium alloy
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Fig. 7 The modulus of elasticity with temperature

relation of LF-6 aluminium alloy
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Table 1 ¢ (T),c.(T),G(T),E(T),v of LF-8 aluminium alloy at various temperatures
T/(C) | ex(T)/(m/s) e (TY/(m/s) |G(T)/(10GN/m?)|E(T)/(10GN/m?) v
20 3168 5180 2. 650 7.084 0. 337
50 3152 5150 2.617 6. 986 0. 335
100 3120 5101 2.554 6. 829 0. 337
150 3090 5052 2. 497 6. 673 0. 337
200 3057 5004 2. 434 6.523 0. 340
250 3011 4950 2. 352 6. 356 0. 351
300 2956 4888 2.258 6.174 0. 367
350 2880 4809 2.133 5.948 0.394
400 2785 4710 1. 986 5. 681 0. 430
440 2675 4615 1. 826 5. 435 0. 488
450 4590 5.374
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G(T) = 2.64 — 3.323 X 10T — 3.324 X 107°T* (10GN/m?)
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G(T) = 2.65 X {1 — T/910 exp[ 4. 21(T/910 — 1)]} (10GN/m?) (11)
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Table 2 ¢ (T),G(T) of LY-12 aluminium alloy at various temperatures

T/CC) er(T)/(m/s) G(T)/(10GN/m?®)
20 3107 2.703
50 3082 2.654
100 3052 2. 596
150 3011 2.515
200 2968 2. 435
250 2907 2. 326
300 2837 2. 208
350 2752 2. 068
400 2646 1.904
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G(T) = 2.709 — 7.8 X 1077 — 3. 035 X 10-°7% (10GN/m?) (16)
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G(T) = 2.703 X {1 — T/910 exp[3.55(T/910 — 1)]} (10GN/m?) (16 )
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Fig. 9 The velocity of elastic transverse wave with Fig. 10 The shearing modulus with temperature
temperature relation of LY-12 aluminium alloy relation of LY-12 aluminium Alloy
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DYNAMIC PROPERTIES OF LF-6 AND LY-12 ALUMINIUM

ALLOY UNDER HIGH TEMPERATURE
—HIGH TEMPERATURE SHEARING MODULUS MEASUREMENTS
Wang Chunkui

(Institute of Mechanics Chinese Academy of Sciwences ,Beising 100080)
ABSTRACT Investigations of high temperature shearing modulus with the torsional Hopkinson
bar method,of LF-6 and LY-12 aluminium alloy at temperatures up to 440°C ,is introduced ,e-
lastic modulus and Poisson ratio of LF-6 aluminium alloy are reported. Results show that these
dynamic properties, especially at high temperatures ,are generally higher than their static ones.
LF-6 and LY-12 aluminium alloy are sensitive to both temperature and loading rates,but their
sensitivity to temperature at high strain rates is less than that in static loading rate. In this paper
relations of the shearing modulus and elastic modulus with temperature are given.

KEY WORDS torsional Hopkinson bar,high temperature shearing modulus, Poisson ratio.



