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Internal Friction Behavior in AZ31 Magnesium Alloy after
Annealing Treatment
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Abstract: Specimens were machined out from hot-rolled AZ31 magnesium alloy, and deformed at 623K
with rolling reduction of 30%. After hot rolling, specimens were annealed at various range of

temperature and time. In this study, static recrystallization was occurred during heat treatment, however,

variation of main component and intensity of texture was not revealed. The results of microstructure

observation, damping capacity test and dislocation mechanism indicated that increasing of damping

capacity was caused by grain growth. It means that grain size is effective factor to damping capacity.
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Table 1 Chemical composition of AZ31 alloy (wt. %)

Al Zn Mn Mg
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Fig. 1 Initial state of magnesium alloys

(a) before hot-rolling(as-cast)
(b) before annealing(as-rolled)
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Fig. 2 Microstructure of hot-rolled AZ31 after
isothermal annealing at 623 K for (a) 30
min. (b) 60min. (c) 120min. and (d) 180 min
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Fig. 3 Effect of annealing time on grain size at

different annealing temperature
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Fig. 4 Microstructure of hot-rolled AZ31
isochronal annealing for 120 min. at (a) 573

K, (b) 623 K, (c) 673 K and (d) 723 K
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Fig. 5 Effect of annealing temperature on grain size

after isochronal annealing

AddolT mM A ALY 25 BE I
< FI37] fsh, 42 T2 254 12082
Y3 At 2 od#@e ANl 1 ARE
3213l th(Fig. 4). Fig. 4(a)°ll YERR A3} 2ol

573 K9] =4 12087t o<
33 B A F7o

Zlg & o AT, oJdF 2
mg 549 ANAAYe AEHE
& 4 ArhkFig. 4(b-d). AARLS

)
o
ol

=1

0,
rlr

2 2 o ox
o

S SHI|AISERX| HM22A M1z, 2018E 28 89



Az31 OtaUlE &=

o] HaFe Hk

JFE won, Ay =7t FUHl whet
Ay }h Hlgo] Frhsitts ZAE &
T AT ojdy 2xo mE AFQ =9 wsle
Fig. 5o YERH M_ttl, 623 K7kHA |43 S7}+3t
o7t FAE e UEE AE A 5 gtk

Fig. 37} 50 YR AXH ojddy Z7]e} vhe
ojdy 2xolAe AAH L=} HH}E
i 01%%1 Azto] A#AsAY 257t A&
+ ?‘:Jé% 7} Aol FAEE @k UhE

AdA ol

=

=
o}l rlr O[}

RS
zO
rlr
)

oxl
[N
o
o
A
&=
o
fru
v
oxl

)
o
R
—_
ol

o oX
o}
@
.ﬂ“

3

2

2
2

N,

SAoIH, -] A

o oo 4

in)
0,
L Eﬁ 4t ok

i

n

rir
ool o ox
h) )

k)
2
ind
ol
2

e N
&

o

=

N

tio

of

é‘.l:'

o
Aee AT F YokY

Guzdel A st gk X-ray
G Agstel de AFHEs} ofdy =70

o2 HUSEEe WaE =8 tHFig. 6-8).

1010

0001 — ¢« 1120
(a) 1070 (b) 1010
4.000 Max.=4.01 4.000 Max.=3.66

- 2.000 = 2,000
= 1.000 = 1.000

/ . _
0001 1120 0001 1120

(©) 1010 (d) 1010
4.000 Max.=4.49 4.000 Max.=4.75

— 2.000 = 2.000

—1.000 — 1.000

i/ ]

1 L
0001 1120 0001 1120

Fig. 6 Inverse pole figure of hot-rolled AZ31 after
isothermal annealing at 723 K for (a) 30 min,
(b) 60 min, (c) 120 min and (d) 180 min.
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Fig. 7 Relationship between maximum axis density

and annealing time
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Fig. 10 Effect of annealing temperature on internal

friction after isochronal annealing
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