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Abstract {

i
It has been reported that Al-Mg alloys show no remarkable age-hardening due to
instability of the G. P. zone at ambient temperatures. From recent research, however,
it seems that the solubility temperature of the G. P. zone in alloys with high magne-
sium concentrations is higher than room temperature.

The solid solubility temperatures were determined in this study from aging curves
of electric resistance for Al alloys with 9 at9%, 12 at%, and 15 at% Mg are 65°, 85°,
and 90°C. Age-hardening phenomena was clearly observed for alloys with higher
magnesium concentrations, but the maximum value for the hardness appered at lower
temperatures than that could be expected from the large size difference between the
two atoms. This can be explained by ordered structure and the spherical shape of the
G. P. zone. The proposed mechanisms for the precipitation of the G. P. zone consider
a spinodal decomposition at lower temperatures and nucleation and growth at higher

temperatures.
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Fig. 1 Aging curves of electric resistance.

N TI0CH 5 110C TREHORHHARIFE—HL Tb, ZOFSOEFAORKHIRITETL

EZBHHCETETSH - C, BAEIGEL CUBET 35— B bh 5 RRhfli iR 10,000 424

ATER BN,

Al-129% Mg 041 Fig. 1® IR BRI 5 X 51 9% Mg OBa S HENILLI TV 5235, 2 k3
TRehE Lo T b, 72 40T 5 80C DM O KR E IS BT E S Lico b
FearwEH LTS,

Al-15% Mg o34 % Fig. 1 QR Ly, BREELSCO CTEROBLEELBEETH 5,
OCERY CIIwEICIEPIE ERA LI 10 0 TR AECE L UED R0 THET 5, — BRI
B Bl CIPIA I LB AR E L TRE T2 2 &08G. Py — vEROHL - LT ST
WA AL 0CTOMBIIF OB E B —RL TV A BHEEN 15T 5 40CIh T 0
LB ERABOEA AR T, BREAER DX LR ERRED Lis® 5, Al-15% Mg @
OB KT EBORDELEEE L B VBRI LNTH S, 2L Al-Mg &
& G P /= v DR EL LD THEAH EERRE S 50C & 60°C Tl ET OB
Wik O, DVBIIZALAME L L BB OEA T 5, 20 X 5 ieEHoER 12 Al-Cu9"AL-Zn"®
TLHEINTV B, T0CLLETREBRLF 12% Mg DB E L,



92 M= - D 4

05 T
(A) AL-9%Mg
0 T, : .
£ :\50..50 e e
&-05—2 200 St — —
¥ R e
70-90°C e P SR S _
10
by
0 ! 10 ] 1060 10000
Aging time (min)
05 ! ‘
- 12%Mg !
(B) Al -129M
0 =y '\.
~0.5) ——\«\ '\ . N
2 \’ Y ~o
T B U A
& \ S — l.'"‘\.__d\q..
%’ \{ \ 1 45°C
15—\ — -
Y N ! 0°C
\ ;"l -: i W_C70.C
B R : Jl “ BoCt ]
J T h'“"j—“--ﬁ.“,_ﬁﬁomo‘c
-5y p ] —=
0 1 10 100 1000 10000
Aging time (min)
1.0 T
40°C ’g‘c |
05}——-80°C T \__ e
— G i
0f— e & N J
= '\:\_} e
05—y N\
g AN i e
@ N e
< ~, . I
10 \—:“: i -—‘——_.'N 90°C
I e = e
| : 116+¢
-1.5—(C) Al - 15%Mg N \
205 100 1000 10000

L0 10
Aging time {min}

Fig. 2 Reversion curves of electric resistance.
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Photo. 1 Diffraction pattern of
Al-15% Mg alloy
after aging at room

temperature for 2 h.
Diffraction spots from
ordered G. P. zone is

Photo. 2 Microstructure and diffraction
pattern of A1-15% Mg alloy

shown. .
after aging at room temperature
for 1500 h.
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Photo. 3 Microstructure and diffraction
pattern of A1-15% Mg alloy
after aging at 40°C for 850 h.
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Photo. 4 Diffraction spots obtained from aged Al-15% Mg alloys.
(&) Aged at 70°C for 2 min.

B) Aged at 70°C for 100 h.

(©) Aged at 0°C for 1500 min and then at 70°C for 2 min.

D) Aged at 0°C for 1500 min and then at 70°C for 100 h.

LU ZDRETEHAL2C G Py — voRAIEE X 5 EH A2 R 5, SERRERESD 6t
70CTthRbhs (Photo. 4(A), Fio, ERAEOHEEICILOWMCHRAKENR LD 0
(Photo. 4 () # 10 58t ¥ TIXEHIH & —ETH h HAEE OB IR Hh ey (Photo. 4
D)o {E L 100 7o\~ L 1000 FEEE L THEIABAT 20 €, 204z G P. v — v oH
HERP TR AT LD 5,
3. 4 BEMNEI

=

!

Al—15Mg

g
1
o]

e Al-12Mg o
o Al— 9Mg 0/0/0

Vf_' O/RT.
o /o/
70T | 0" M
S e

5]
T

Hardness (Hy)
B
o
I

| - =
100E2 i o= g ﬁ:’:yw N
[ ! o
- \A \’ aa—ala RT., 40°C
B 1000 10000

0 100
Aging time (hr.)

Fig. 3 Aging curves of hardness.
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electric resistance for aged
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pv - resistivity due to solute concentration in matrix
ocp : resistivity due to G. P. zone
paac - Tesistivity at homogeneous solid solution state
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