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Abstract

In.this research, the effect of equal channel angular extrusion (ECAE) on
the impression creep behavior of magnesium alloy (Mg-5wt.%Sn-1wt.%Ca)
was investigated. Energy dispersive system (EDS) was used for chemical
composition -analysis. The precipitation phases confirmed by X-ray diffraction
pattern (XRD) were Mg,Sn and CaMgSn. The microstructures were examined by
optical microscopy (OM). Instron 8501 was used for impression creep test.

The stress exponent decreases from n=7.7 for the as-cast sample to n=5.68
for the sample after four passes of ECAE process (N=4). It suggests that the
dominant creep mechanism of alloy changes from power-law breakdown

region to grain boundary sliding region.



The creep activation decreases from 148.2KJ/mol for the as-cast sample to
95.8KJ/mol for N=4 sample. It suggests that the dominant diffusion
mechanism of alloy changes from dislocation slip to grain boundary diffusion.

When the applied stress is 350MPa at 200°C, N=1 sample has the best
creep resistance. Its creep rate is 5.4E-4. Under the same test condition , the
N=4 sample has the worst creep resistance. Its creep rate is 1.24E-3. It's
because of the change of dominant creep mechanism. The N=4 sample has the
smallest gains, which means the most grain boundaries, so its creep resistance

Is worse than the others.
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AM Magnesium-Aluminum-Manganese without Zinc | 4%4%4E

AZ, 7A | Magnesium-Aluminum-Manganese with Zinc A% GRAE&F

K Magnesium-Zirconium 4% 42

ZK Magnesium-Zinc- Zirconium  without = Rare | 4% 4%4
Earths

ZE, EZ | Magnesium-Zinc- Zirconium with Rare Earths | 4% &4 42

HK Magnesium-Thorium- Zirconium without Zinc | 4% 44

HZ, ZH | Magnesium-Thorium- Zirconium with Zinc 4% 44 2 4F

QE Magnesium-Silver- Zirconium with Rare Earths | 4 4345 44

QH Magnesium-Silver- Zirconium without Rare | 4% 434
Earths

WE Magnesium-Yttrium-Rare EFarth- Zirconium dR4offt 4

ZC Magnesium-Zinc—Copper- Manganese A% ERaN 4E
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400-2 1467 AEd & 2 BRF T [20]

alloy T[C) s[MPs) n  Q[kVmol] mechanism® source

A2 150 20185 16, - 2 A7Chel
AEA2 150 30-80 2 3048 s /98Dus/
AB&2 175 20185 176 = 2 R7Che/
AS2 100150 3467 26 369 1 16LovI
AS2) 130 30-70 2 2048 $ /98Dar/
AS2I 130 70-80 5 94 2 8Dar/
ASAL  100-150 3467 26 369 ! 6L/
AZ6I 200 69100 4 - 2 76Thy/
AZ6l 200 10014 10 - 3 N6The!
AZ81 100150 3467 26 369 1 1761591
AZ9) 28 60-180 46 - 2 PIMiIV
AZ91 120160  40-1)5  na  190-220 na 98Reg/
AZ9I 150 25450 S - 2 97Mox!
AZ91 150 20185 48 - 2 7Che/
AZO1 150 30100 69 - 2,4 ®7Reg/
AZO1 <150 20-40 2 3048 5 /98Dar/
AZ9l 150 50-80 5 % 2 98Dar!
AZSI 150250 50 - 103 2 9 TMorl
AZ91 150-2%0 75 - 92 2 19 TMor!
AZ91 150250 100 - 139 2 A TMov/
AZO1  160-180  40-115  na  94.108 na, /98Reg/
AZO1 175 20188 4 s 2 B7Che/
AZ91 180 30100  S4 - 2,4 9Reg/
AZ9) 200 2510 66 - 2 A TMor/
AZOI 250 25150 40 - 2 9 7Mor/

" mechanism (as given by the authors):

1: Formation of non-split dislocations out of dislocation jogs

2! diffusion-controlled climbing of dislocations on the base plane
3. intersecting/by-passing of dislocation obstacles

4: cross slip of dislocations

3:_grain boundary gliding

11
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