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Table 1 lon concentrations of SBF solution at pH value of

7.4~7.5 and temperature of 37 °C (mmol/L)

Na" K* Mg? Ca®* CI' HCO®* HPO SO, Buffer
142 50 15 25 1478 4.2 1.0 05  Tris

2 HR5HE

2.1 FLEMEMUAR

Bl 1 oNFEIRZ 5L Mg-1%Mn, Mg-1%Mn-1%Zn LA
K Mg-1%Mn-2%zZn & 4 (i &4 %, PLF R
Mg-1Mn, Mg-1Mn-1Zn, Mn-1Mn-2Zn & 4) 2\ i (50
mm = B LLR) BB (20 mm b)) ZEARE SR . i %
TZN 700 CRiR, ESEHN 0.4 MPa. Mg-1Mn
Ha LB RN 41.2%, “FHFLEN 580 pm, 1% Zn
FIIMNAE & 4 FLB R FF 2 36.9%, 20 mm = Ak~
LRI 620 pm 245, T —2% Zn HEME IS
2%, FLBRZBE N 35.8%, 20 mm &AL LR 3 0
% 650 pm. X T Gasar T2 KUk, T4k e i k[
i R rp R [ L T SR, SR TE SRS 22 52 2 [ AH
TP, Rk nr LA i A 3451 1 52 L. Mg-Mn (Mn
/NT 2%) R FRAE I [ ROAE X B, Rk ] AL T Bk
TG EBEARRL, ERAHT Mn LRI S Em S

Transverse
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Fig.1 Pore morphologies of longitudinal section and transverse
sections in Mg-1Mn (a, b), Mg-1Mn-1Zn (c, d), and
Mg-1Mn-2Zn (e, f) alloys (T = 1023 K, Py, = 0.4 MPa)
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Kl 2 Mg-1Mn 1 Mg-1Mn-1Zn & 435k [ 77 ] i o0 20 21
Fig.2  Optical microscope images parallel to solidification

direction in Mg-1Mn (a) and Mg-1Mn-1Zn (b)

Kl 3 FIRZIL Mg-IMn-1Zn &5 FLIEHE SEM-BSE B3 Kt
EIP il

Fig.3 SEM-BSE image of pore bottom area in Mg-1Mn-1Zn
alloy (a) and element distribution by EPMA: (b) Mg,
(c) Zn, and (d) Mn
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Table 2 Element contents of areas 1~3 in Fig.3a (w/%)

Area Mn Zn Mg
1 1.27 0.83 97.9
2 0.83 5.09 94.08
3 0.14 34.92 64.94
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Fig.4 Compressive curves of porous pure Mg, Mg-1Mn and

Mg-1Zn-1Mn alloy
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Fig.5 Mass loss (a) and surface morphologies (b) of porous Mg,
Mg-1Mn and Mg-1Mn-1Zn alloy after immersion in SBF

solution for 7 d
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Fig.6 Corrosion morphologies of porous pure Mg (a), Mg-1Mn (b)
and Mg-1Mn-1Zn (c) alloys after immersion in SBF

solution for 4 d
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Table 3 EDS results of the point 1, 2, 3 in Fig.6 (at%)

Element Point 1 Point 2 Point 3
C 13.78 15.14 21.02
(0] 54.62 62.13 56.56
Mg 23.82 17.41 14.11
Cl 5.92 0.98 0.94
P 1.13 2.19 291
Ca 0.73 0.79 1.35
Zn - - 0.24
Mn - 0.71 0.54
Other (K, Na) - 0.65 2.33
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Fig.7 Corrosion morphology of porous Mg-1Mn-1Zn alloy near the pore area (a) and element distribution of CI (b), Mg (c), O (d)



© 642+ WA & EMES T 51 %

8 Gasar Mg-1Mn-1Zn & & i P74 SEM ¥ 31 K 70 % THi 43 4ii
Fig.8 Corrosion morphology of corrosion products of porous Mg-1Mn-1Zn alloy (a) and element distribution of Mg (b), ClI (c), O (d)
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Fig.9 Mass loss of porous pure Mg and Mg-1Mn alloy (a) and morphologies of transverse surface of Mg-1Mn (b) with different pore
diameters in SBF solution for different time

B 10 ARFLEZE Mg-1Mn & 4 %2 W15 e 3R
Fig.10 Corrosion morphologies of Mg-1Mn alloy with different porosities (a, d) and 2D image slice of tomography (b, c, e, f):

(a, b) smaller pore size, perpendicular to solidification direction; (c) smaller pore size, parallel to solidification direction; (d, e)

larger pore size, perpendicular to solidification direction; (f) larger pore size (1026 pm), parallel to solidification direction
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Effects of Alloying Element and Pore Structure on Mechanical Property and Corrosion
Properties of Gasar Mg Alloys

Zhou Canxu®, Liu Yuan'?
(1. School of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)

(2. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract: Lotus-type porous Mg-Mn and Mg-Mn-Zn alloys were fabricated by metal-gas eutectic unidirectional solidification (the Gasar
method). Effects of elements on the mechanical properties and corrosion properties of porous Mg alloy were studied. The results show that
the addition of 1wt% Mn could increase the compressive strength of pure Mg from 64 MPa (porosity ~36%) to 74 MPa (porosity ~37%),
and the compressive strength of the porous material could be increased to 115 MPa (porosity ~37%) by adding 1wt% Zn to Mg-Mn alloy.
Addition of Zn can effectively improve the corrosion resistance of Gasar Mg-Mn alloy. Conical solute enrichment area near the pore
bottom of Gasar Mg-1wt%Mn-1wt%Zn alloy shows good corrosion resistance. Pore structure can affect the corrosion resistance of Gasar
materials. When the average pore diameter is 1026 pum, the corrosion of the pore wall in Mg-1wt%Mn alloy is more serious. While the
average pore diameter is decreased to 306 pum, the pore of the samples would be blocked by corrosion products, and the corrosion degree of
pore walls is less.
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