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Relationship between Tensile Strength and Damping Capacity
of Annealed Magnesium Alloys after Hot Rolling
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Abstract

In this study, the relationship between strength and damping capacity of annealed magnesium alloys

after hot rolling was investigated. The microstructure of hot rolled magnesium consisted of dendrite structure and
Mg,-Al,, compounds precipitated along the grain boundary. The dendrite structure was dissipated, Mg,,Al,, com-
pounds was decomposed by annealing, and then its dissolved in a-Mg. With an increasing the annealing temper-
ature and time, strength was slowly decreased and damping capacity was slowly increased by the growth of grain
size and decreasing of defects induced by hot rolling. In annealing treatmented magnesium alloys after hot roll-
ing, damping capacity was decreased rapidly with an increase of strength. There was on proportional relation-

ship between tensile strength, and damping capacity.
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Table 1. Chemical composition of magnesium alloys (wt. %)

Specimens Al Zn Mn Mg

AZ 31 3.12 0.75 0.28 Bal.

AZ 61 6.06 0.78 0.24 Bal.
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Fig. 2. TEM micrograph of 30% hot rolled AZ 61
magnesium alloys.
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Fig. 1. Optical micrographs of 30% hot rolled magnesium alloys. a) AZ 31, b) AZ 61.
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Fig. 3. TEM micrographs of annealed magnesium alloys at 400°C for 2 hrs. after 30% hot rolling. a) AZ31, b) AZ61.
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Fig. 4. Optical micrographs showing the effect of annealing temperature in 30% hot rolled AZ 31 magnesium alloy.

a) 30min.

b) 180min.

Fig. 5. Optical micrographs showing the effect of annealing time at 400°C in 30% hot rolled AZ 61 magnesium alloy.
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Fig. 6. Effect of annealing temperature and time on tensile strength of hot rolled AZ31 and AZ61 magnesium alloys.

N
o

—e— AZ31
—n—AZ61

o
T

Logarithmic decrement (5x10 1)

3
T

300 350 400 450
Annealing temperature (°C)
a)

N}
5}

—e— AZ31
—n—AZ61

o
T

g———1

—

5}
T

/-

3
T

L L
50 100 150 200

o

Logarithmic decrement (6x10'1)

S}

Annealing time (min.)

b)

Fig. 7. Effect of annealing temperature and time on the logarithmic decrement of hot rolled AZ31 and AZ61

magnesium alloys.
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Fig. 8. Relationship between tensile strength and
logarithmic decrement of AZ 31 and 61 magnesium
alloys obtained after annealing treatment at various
temperature for 120 min.
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Fig. 9. Relationship between tensile strength and
logarithmic decrement of hot rolled AZ 31 and 61
magnesium alloys obtained after annealing treatment at
400°C for various time
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