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Effects of Shrinkages on Microstructure and Mechanical Properties of High-strength
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CHEN Qingjun?
(1. AECC Harbin Dongan Engine Co., Ltd., Harbin 150060; 2. School of Materials Science and Engineering,
Nanchang Hangkong University, Nanchang 330063)

Abstract: Tensile properties and fracture behavior of rare earth magnesium alloys with different shirinkage grades at
room temperature and 150 C were systematically explored. The specimens were divided into five grades by X-ray non-
destructive testing technology, and combined with metallography, scanning electron microscopy (SEM) and mechani-
cal testing, it is found that the porosity is increased with the increase of shirinkage grade due to insufficient solidification
and contraction, and uneven local heat flow significantly accelerates the coarsening of grain. During room temperature
tensile test, the yield strength, tensile strength and elongation are decreased monotonically with shirinkage grade. The
fracture 1s dominated by river texture and crack section, and local shallow tough sockets reveals limited ductility. In the
tensile test at 150 ‘C, the tensile strength of the alloy presents a trend of first increase and then reduction, while the yield
strength is declined monotonously, and elongation is increased slightly. The macro fracture exhibits a typical cup-cone
morphology, and fracture mechanism is dominated by microporous polymerization, accompanied with uniformly distrib-
uted dimples, indicating enhanced plasticity.
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Fig.2 Transillumination negative of defective specimen
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Fig.3 Schematic diagram of dimension of tensile specimens
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Tab.2 Precipitates compositions in point 1 at grain boundary %

Wy T
Mg Zn Zr Nd Gd Mg Zn Zr Nd Gd
84.94 219 6.76 180 4.31 9596 0.92 2.03 0.34 0.75
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Tab.3 Transgranular precipitates compositions in point 2 %

Wy Iy
Mg Zn Zr Gd Mg Zn Zr Gd
37.67 11.19 4894 220 68.22 7.54 2362 0.62
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Fig.6  Tensile stress-strain curves and mechanical properties of

specimens at room temperature

P RE AL AL R T B A 5 7 3 5 2 SR S0 00 T 4 - AR A
A /DN OB B o 5 R AEL | R T R BT 2R v S GOHL AR TE
I S RS, B TR IR BB BRI S 41 8 AL,
I M) 107 2 B Ay 5 - A A
220 Fi AR K& W H A

AW 5% B9 Mg-6Gd-2Nd-0.3Zn-0.5Zr £ 4 Ji& # i
DL 5 B 2 RSB R B A S T Bk B IR A AR
e 56 B2 Ao 4 A AN AT B T B A B, 3 3 Y A 4
T B R B R AR, — 5 T, o T AL BRE D B ) 4R
S BEAR T BB R EBE 1 5 55— D T, AL S B L8
TE S50 AR SRR G BT R T e B AR . X
Je PR A RO A RE 8/ T B R I T L 4 T R B
J1. [, 2 Mg-RE # i AH R 55 51, 51 % 3 dh

1059



Frfp il MR (05 &

2026 4E55 46 #4557 W

2480 AR T A ROREE AL, UL A X Bk ) 9
GRS

P 7 g iR RE R KT O SEM 44, ATRLAE
Hh R LAY DRy 17 T S B P ) 24 ) T R T 3 S
FLCULELTh) , 3 2 2 i ok I 2 ) A bRk o e bl
o ENER 3 B R T TR R (N R S e
TR A o AT S0 BE S R RSO RE I T 1), d8 1 a0
WA RAF LAMETE N B SR B — 2 3 (U1 35 s/ R
T, 2% B J 3 A7 70 JE PR 0T 2 .k B ARRAIF 7E R 2 X I
CUHLIE 7o) 3 kg B i AH SR &7 g /0N, 26 B A R M o1

: ‘!‘-'ﬂ Z

@ I ®) i

BRA B o W R RORLRS SO R ILE R = e S R P
A, TR R R N T 2 TR SRR AR . A R] BT 2R
Bk U S AN R A B b P DT R DU 3 B Ry o 0ot
L 2 S Y] T . 7E W E 3 TDUL 3 /N A AL B ks R
COLIE Ta) , Ay T 56 A7 76 1 B B B RS 3k S AL Bt
VE Ry B 3 46 v s AR BE 2L B0 JF I UGG . IIRAS TR
G a2 7 R T -Ma R G Ak AL A Al R )
545 T AN AT 0 Ze 04k T dnokz, H Zn 1 Gd & &
AT LPSO M B TR L, T B T A 4 AE
Jis

B 7 A XA IR I AN BT 2 69 SEM 4147

Fig.7 SEM images of tensile fracture of typical specimen at room temperature at room temperature
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Fig.9 SEM images of tensile fracture of typical specimen at 150 “C
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