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Table 1 Chemical composition of experimental alloy wg/%

Al Nd Gd Mg
5.87 0.97 1.09 P

R2 ALOSFHEERSH
Table 2 Basic parameters of Al,O; fiber
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£ X 96.0 : 4.0 3.3~35 14
SR 95.7: 43 3.3
(a) ¥4

Bl AR E

(b) T4%
SEEMRNERMEBR

6Al-INd-1GdE G, .

T43A40E8 . BESMRITEAINEBIEFRTF420 C
{RiE24 h, K%, ApOSERK, PMEEBIIEGES
MEHAZE T AEMA.

TOHGME . BRI T4RMNERNE ST RITERTUEIR
FPTF220 CRIEI2 h, =%,

EEMEERIZEZNENIN T RBLTE, &
R A®12 mmx 20 mm. EGHEEFIETIEREN
NS RIRIEE200 C. MLESHT0 MPa, TS
AFE120 h, SR BI%EERERSHITER, B
IGX7TI1EEENFEHMIE . ISM-6700FELTHAEERE
(SEM ) MEEEEMENEMABLFITIER, KB
XRD7000ELX ST E S RIIIIBE R HITD
o

2 ZFER55h
21 REETDF

IARERAMNESE S RINERAR, RIEAKR
IREBARHAAR PSS E 1afH], ALO,/Mg-6Al-1Nd-
IGAEEMRINEBESHLAFEZRBEEKERLE K
HIALO, T4 ARH o -MgEIK, RBERRF4MNIT
TEELS I B -Mg, Al HBHERL . El1bAET40 RS
SEMENEMAR, HETM, KEBRLEBEES
R EFRH B -Mg,, Al B LF 2 EBEIFHN o -Mg
HEEFEMRITIBMERE, EETHIERE (Blc) ,
B -Mg, A1 EEF AR S PR SR BT B T &AL
MEB.

ANTHEEEMEINEREEHXEYIME, X
BESEAMHAESAENE ZBHTSEMIEEE D
#r, ERNERMFIFR. HERTUEY, E6#
HEZHHRK (R4) « $K (=2B) UIRFHHR (=
C) EEBEWAERN . BEIITETERFDEVESE
50, mAhAl: RE#EIR2 @1, HAL (Nd, Gd) #8; =
BHRAl: RE#ERIL @ 3, AL, (Nd, Gd) ,18; S=c+

(c) ToZ

Fig. 1 Microstructures of the composites with different heat treatment states



2023£F SE5HA/ET72E

B2 $%E5AL0,/Mg-6Al-INd-1GdE &4 B4R
Fig. 2 Microstructure of as-cast A,O;/Mg-6Al-1Nd-1Gd composite
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Fig. 3 XRD analysis of Al,O;/Mg-6Al-1Nd-1Gd composites in
different states
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B4  ALO,/Mg-6Al-1Nd-1GdEEMEIBSME]
Fig. 4 BSM images of the Al,0;/Mg-6Al-1Nd-1Gd composites
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Fig. 5 Creep properties of Al,O;/Mg-6Al-1Nd-1Gd composites under different heat treatment conditions at 200 “C and 70 MPa



2023£F SE5HA/ET72E

R4 200 C. 70 MPaF G TR REHAEZALO,/Mg-6Al-
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Table 4 Steady creep rates and strains of the Al,0,/Mg-
6Al-1Nd-1Gd composites under different heat treatment
conditions at 200 °C and 70 MPa

PUbBIZ  BEASHA]/R NAE /Y% LIS Sy
B 1.10 1.67x 10
T4 120 0.50 6.94x 10
T6 0.82 9.25x 107
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Fig. 6 Microstructures of the composites after creep in different heat treatment states
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Fig. 7 BSM images of the composite materials after creep in different heat treatment states
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Effect of Heat Treatment on Microstructure Evolution and Creep Properties
of Al,O,/Mg-6Al-1Nd-1Gd Composites

XU Lei, LIU Dong-chao, LIU Zheng-zheng, LI Wu-zhao, CHEN Xiao—gang, WANG Wu-xiao
(School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, Shaanxi, China)

Abstract:

The change of intermetallic compounds and the difference of creep properties of Al,O,/Mg-6Al-1Nd-1Gd
composites before and after compression creep at 200 “C and 70 MPa were studied by optical microscopy,
scanning electron microscopy, X-ray diffractometer and energy dispersive spectroscopy. The results showed
that the intermetallic compounds in the Al,0,/Mg-6Al-1Nd-1Gd composites were mainly divided into
B-Mg;,Al,,, AL(Nd, Gd), Al,;(Nd, Gd), and Mg,Si. After solution treatment at 420 “C +24 h, the (-Mg,;Al,,
and Al,;(Nd, Gd), phases almost disappeared completely, while T6 treatment precipitated again. The (-Mg;,Al,,
phase was needle-like or massive diffusely distributed in the grain, while the Al,;(Nd, Gd), phase was needle-
like or short rod shaped and clustered around the fiber or at the grain boundary. Compared with the as-cast
and T6 composites, the Al,(Nd, Gd)and Al,;,(Nd, Gd), phases in the microstructure of the T4 composites were
the most uniform, and the interfacial stress transfer of the composites was not affected by the segregation
of the needle-like Al;;(Nd, Gd), phase at the fiber, and the creep resistance at high temperature was the best.
The maximum creep strain and steady-state creep rate were 0.5% and 6.94x10” s, respectively, which were
reduced by 54.5% and 58.4% compared with the as-cast composites.

Key words:
magnesium matrix composites; heat treatment; intermetallic compounds; compressive creep
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