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Manufacturing of porous Mg-Zn composites by spacer method and 
its compression properties

 TSUKANE1*,  TAMAI1 and  MATSUZAKI2

In this study, porous Mg-Zn composites with designed relative density were manufactured by spacer method. The 
effects of porosity and Zn addition rate on the compression properties were investigated. The relative density of the 
manufactured porous Mg-Zn composites were a little lower than the design value, but it was almost controllable. 
The compressive stress-strain curves of porous Mg-Zn showed the peak value of stress in the initial stage of defor-
mation followed by a long plateau and the steeply rise in stress by densification. The compression properties 
showed relative density dependence, and the higher the relative density, the higher the Young s modulus, plateau 
stress, and initial peak stress. Young s modulus increased as the amount of Zn added increased, but the plateau stress 
and initial peak stress were higher when Zn was added at 5 mass% than when 10 mass% was added.
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Fig. 1 SEM images showing the powder morphology. (a) 
Mg, (b) Zn, (c) NH4HCO3

Table 1 Designed relative density, ratio of Zn to Mg-Zn mix 
powder, content of Mg, Zn, NH4HCO3 of mix powder.

d (%)
Ratio of Zn to 

Mg-Zn mix powder 
(mass%)

Content 
(g)

Mg Zn NH4HCO3

30
0 0.39 0.02 0.87
5 0.40 0.02 0.86

10 0.42 0.02 0.87

40
0 0.52 0.03 0.75
5 0.54 0.03 0.75

10 0.56 0.03 0.75

50
0 0.65 0.03 0.62
5 0.67 0.04 0.62

10 0.70 0.04 0.63

60
0 0.77 0.04 0.49
5 0.81 0.04 0.50

10 0.85 0.04 0.50

70
0 0.90 0.05 0.37
5 0.94 0.05 0.37

10 0.99 0.05 0.38

80
0 1.04 0.05 0.25
5 1.08 0.06 0.25

10 1.12 0.06 0.25

90
0 1.17 0.06 0.12
5 1.21 0.06 0.12

10 1.26 0.07 0.12
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Fig. 2 DTA curves of green compacts during heating.

Fig. 5 Relation between measured and designed relative 
density.

Fig. 4 XRD patterns of (a) Mg powder, (b) Zn powder,  
(c) porous Mg-0mass%Zn (designed relative density 30%), 
(d) porous Mg-5mass%Zn (designed relative density 30%), 
(e) porous Mg-10mass%Zn (designed relative density 30%).

Fig. 3 (a) SEM image and correspond EDS element maps: (b) Mg and (c) Zn.
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Fig. 7 TG curve for Mg-5mass%Zn (designed relative 
density 30%).

Fig. 6  SEM image showing porous Mg-5mass%Zn 
(designed relative density 50%).

Fig. 8 SEM images showing microstructure of porous (a) 
Mg-0mass%Zn, (b) Mg-5mass%Zn, (c) Mg-10mass%Zn 
(designed relative density 90%).
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Fig. 10 Relation between Young s modules and relative 
density.

Fig. 11 Relation between plateau stress and relative density.

Fig. 9 Compressive Stress-Strain curves of porous (a) Mg-
0mass%Zn, (b) Mg-5mass%Zn, (c) Mg-10mass%Zn.
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