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Abstract: Hot tearing sensitivity, microstructure and mechanical properties of Al-11Zn-1.84Mg-0.92Cu-0.15Zr-
0.15Sc alloy by squeeze casting were investigated by OM, SEM, EDS, XRD and hot tearing rod testing method.
The results indicate that the test alloy possesses desirable hot tearing resistance. After electromagnetic stirring
melt treatment, the grain is refined greatly, and the amounts and size of primary Al, (Sc, Zr) phases and low-
melting eutectic phases in grain boundary are significantly reduced or even disappear, and the latter ones are al-
most completely dissolved into the matrix after T6 heat treatment. The mechanical properties of the castings are
significantly enhanced, where the average tensile strength is 565 MPa, and elongation reaches 7.25%.Meanwhile,

the consistency and stability of mechanical properties are apparently improved.
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Schematic diagram of rheo-squeeze casting device and product of rail component
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Fig.2 Observation of rail component and sampling position

for property testing



g Al11Zn-1.84Mg-0.92Cu-0.15Zr-0.15Sc 4 4 i 245 5 FE 45 3 41 40 5 P BE Ik 5%

kG 5

3 h+470 C X3 h [E#% . /K¥#.120 C X 24 h B3, 5 F
Z2F7 BB R0 PH A% 7 R AL $E, SR ] Zeiss Axiovert 200
e B B A W AL 2L, R I JSM-7900F 49
1 PR B 5% R 42 32 il KRR I OB AL 2. 48 100,400,
600,1000 F1 2000 5 #h 4CHT B& -4l o't ab 38, 2 B 0 o 1A
UM 2.5% 19 HEB, ¥ . 71 2 5 o g 0 38 e i)
GB/T228-2002 " [B T 3 FE K 247, P ik 56 7
CSS-4100 HL 7 Re w4 BB AL 1 47, Pr AP s %5 2

mm/min,

() K ea

(b) 7075 &4

2 RIBEERH AT’

2.1 HAGEM

B 3 ARG 45 7075 & 4 IR I e S ) Je
FORT I AR BURIR BOT 45 8 . B 3a AT LLE
I 4 1 R A e R R R L 8 3 ) S g B R L
S8R A AR B I T AR AR SR BT 11 5 2 SRR B A
B HIFR KA R HMANE R K RN L.

100
80t
40t
2

0

EEEEEE 7075
(o) & ZLA R M 45 2

AR

A3 Kb ah 7075 &aay ALK K R LA e MBSO R R
Fig.3 Hot cracking bars of test alloy and 7075 alloy as well as corresponding hot tearing sensitivity index
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Fig.4 OM structures of squeeze casting rail parts at different positions before and after electromagnetic stirring
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Fig.5 Grain size of rail parts before and after electromagnetic

stirring treatment
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Fig.6 SEM images of squeeze casting rail parts at different positions before and after electromagnetic stirring treatment
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Fig.6a after T6 heat treatment
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Fig.8 Mechanical properties of squeeze casting rail parts

before and after electromagnetic stirring treatment
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