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Microstructure and Mechanical Properties of Large Sand Cast EV31A Alloy Castings
by Differential Pressure Casting
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NING Zhiliang®
(1. AECC Harbin Dong’an Engine Co.,L.td., Harbin 150006; 2. School of Materials Science and Engineering, Har-
bin Institute of Technology, Harbin 150006)

Abstract: The microstructures and mechanical properties at room and elevated temperatures of a sand differential pres-
sure casting EV31A parts were evaluated. The as-cast microstructure of alloy is composed of primary-a-Mg with fine
grain size of 65.02 ym and eutectic Mg, (Nd,sZny2Gdo1,) s phase. After solution treatment, Mg, (NdyZny20Gdo1) 5
phase is dissolved into the matrix with few granular Mg-RE residues at grain boundaries with an increased mean grain
size of 74.33 pm. The peak aged microstructure consists of ' +3,, showing a satisfied tensile strength of 312.3 MPa,
yield strength of 174.2 MPa and elongation of 6.9% at room temperature, respectively. The tensile strengths is
decreased gradually below 200 ‘C with an obvious drop at 250 “C. The yield strength is declined linearly in range of
room temperature to 250 °C, while the elongation is increased linearly. The fracture mode is characterized by cleavage
at room temperature. In the temperature range of 100~200 °C, the fracture mode presents quasi-cleavage fracture,
which is converted to mixed fracture at 250 °C.
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Tab.l Chemical composition of EV31A alloy %
. Wy
I
RETR Nd Gd Zn Zr Mg
e 2.6~31 10~17 02~05 04~07 &&
S 2.65 1.42 0.42 0.46 K

GeEJR M B E 15, R H ISOVOLT
TITAN 320 @& fa s Tl X 548 % %, YGST-1800 K !
FEA M 45 . CD-2200 BX & fig CT 4 AL 4T X %
Y J Tk CT JCH A, 1f 4 i A 4% J i A7 #84d
B B BE T2 520 °C X 10 h [ %, 60~80 “CK %
200 CX 20 h AR, 25 %, pil iR 25 £5 °C,

1.2 HARRMES HFMHERENR

PSR 5 A AR 22 A T B RE TR AE 22 K, B/
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A7 E A T2 85 8 OC S 7R 38 A, 16 4 o0 £ R0 ) 24 M g
BER R o I MagMn 514 X6 85 1 6 [ 3 7 1E AT 80 E
B, K B2 Ak 5k 1 o R v H R 29 Ok 0.54 °C/so R
FH DX-2700B #4 X G i S AL 3 Hr EV3IA & & %348
[P i A5 B B 2R A g ) AR A R, A RS D 2C°) /min,
B A 20°~90°, 78 43 B il A 21 2L, ff 240,
600.1 0001 2001 500 il 2000 5 b 46 4 ¥k XF i ke 9F
TPATHE o M 37 85 Ja i sl e A 6 700 14 47 i e b 28, B
F AR T SRR, vh Uk Tk T R AR B Bk
3% 1 it 1 T4 G 7 W AT ik . R AxioCam MRc5
o = B AT 20 UM% 5 R H Nano measurer #044
g R iR R SE a0 A B ¥ ok RSE 5 Rl Merlin
CoMpact £ 4 # B (SEM) XJ 32 £f (8 A H A1 15 13 0
H AT 3 A 5 A7 22 B fig Talos-F200X i 5 H
Bi CTEMD X} W B 2 41 B A7 40 B o 32 50 i A ) 4 2o
RN« e e 5 A D E R E R 0.4 mm
AN R RAAE 2 TR 48 i i 2% T 1 A7 0 o & R R
JEJE R 0.007~0.010 mm , F 1 &5 F W w42 i) G 2
T A AR i — 25 0 A9 B AT AR B R T
U I I = O - WD Q= - WA s o o 2 o
ED25.305 5 S WL 4% il i 7 7 R il S AL B AT, N
2Pk RE I 32 3 RE 4 2R T 6 mm AR e SRR A IR E

1417



Frfp il MR (05 &

2025 4EHS 45 45 9 1

T 5 AN R O R RS R BERILE 1
RS 2E PERE MR F GB/T 228.1-2021 45 1 $h 47, 5
IR 7 2EPERE # GB/T 228.2-2015 #5 i $h 47 o &5 IR 1
il I3 A 3 RE R T A 1R R 300 s, AR UE 3 RE T 2
5] . R H Merlin CoMpact £¢ ] 5 $ifi H8 5% %) & i F =
T WE T S IE AT SEM 438, DA 2 W 24485 5K

)
© >
-

30
20 4 36

84
Bl h¥BRteRAHRTTER

Fig.1 Sample dimension for mechanical property measurement
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Fig.2 XRD patterns and as-cast microstructure of EV31A alloy
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Fig.3 Microstructures of as-solubilized and as-aged EV31A alloy
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Fig.4 TEM images and HAADF analysis of peak-aged EV31A alloy
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Fig.7 Fracture morphologies of EV31A alloy at various temperatures
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