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release of a 

compression (%) 
       

tanδ (-20℃) 0.2963 0.2667 0.2548 0.2306 0.2665 0.2266 0.2940 

tanδ 

(40℃) 
0.0788 0.0981 0.1006 0.0904 0.0628 0.1255 0.1485 

tanδ 

(-20℃)/ tanδ 

(40℃) 

3.760 2.719 2.533 2.551 4.244 1.806 1.980 

 

Table 12 

 

 
Example 

Comparative 

Example 

5 6 7 8 4 5 

Composition (wt%) 

EVA 50 44 41 35 20 30 

DF605 15 15 15 15 80 - 

DF810 32 27.2 24.8 20 - - 

PP 3 5.8 7.2 10 - - 

LDPE - 8 12 20 - - 

IR - - - - - 70 

DF605/ 

DF810 
0.469 0.551 0.605 0.750 - - 

Properties of the shoe midsole  

Resilience 

(%) 
62 60~61 61 60 67 67 

Shrinkage rate 

(%) 
1.04 1.2 1 1.3 6.495 5.595 

Hardness 

(Shore C) 
45~46 51~52 54~55 59~60 35~36 28~29 

Density(g/cm3) 0.1887 0.193 0.184 0.182 0.1792 0.1792 

Tensile 

strength 

(kg/cm2) 

29 30 30.5 31.1 22.9 20.7 

Elongation 

(%) 
315 297.3 253.4 229.8 563.1 446.4 

Tear 

strength(kg/cm)
12.4 12.8 13 13 11.34 8.57 

Split tear 

strength 

(kg/cm) 

2.5 2.3 2.1 1.92 1.95 0.93 

Permanent 

deformation 

remaining after 

release of a 

compression (%)

49.57 48.6 47.34 43.78 65.61 54.01 

tanδ (-20℃) 0.2754 0.30620.2773 0.24200.2371 0.3161 

tanδ 

(40℃) 
0.0901 0.11590.0848 0.08350.1031 0.1612 
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CLAIMS:  

1. A midsole, comprising 

one of different formulations that are prepared 

from a plastic composition, said plastic 

composition including a polymer component 5 

including an ethylene-vinyl acetate (EVA) 

copolymer, a first ethylene-α-olefin copolymer 

having a hardness ranging from 55 Shore A to 60 

Shore A measured according to ASTM D2240, a second 

ethylene-α-olefin copolymer having a hardness 10 

ranging from 85 Shore A to 90 Shore A measured 

according to ASTM D2240, and polypropylene (PP), 

wherein said midsole has a loss factor ratio of 

tanδ (-20℃) to tanδ (40℃) at a frequency of 10 

Hz, measured according to JIS k 7244-4, ranging 15 

from 2.5 to 3.8, a resilience not lower than 55% 

measured according to ASTM D2632, and a shrinkage 

rate not greater than 1.5% measured according to 

SATRA TM-70; and  

wherein said formulations are foamable using a 20 

same foaming ratio to produce said midsole. 

 

 

2. The midsole of claim 1, wherein a weight ratio of 

said first ethylene-α-olefin copolymer to said 25 

second ethylene-α-olefin copolymer ranges from 

0.3 to 1. 
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3. The midsole of claim 2, wherein the weight ratio 

of said first ethylene-α-olefin copolymer to said 

second ethylene-α-olefin copolymer ranges from 

0.4 to 0.8. 5 

 

4. The midsole of claim 1, wherein said EVA copolymer 

has a melt flow index (MI) ranging from 0.9 to 9 

g/10 min measured at a measurement temperature of 

190℃ and under a load of 2.16 kg according to 10 

ASTM D 1238. 

 

5. The midsole of claim 1, wherein at a measurement 

temperature of 190℃ under a load of 2.16 kg 

according to ASTM D 1238, said first ethylene-α-15 

olefin copolymer has a melt flow index ranging 

from 0.4 g/10 min to 0.6 g/10 min, and said second 

ethylene-α-olefin copolymer has a melt flow index 

ranging from 1.1 g/10 min to 1.3 g/10 min. 

 20 

6. The midsole of claim 1, wherein based on 100 wt% 

of said polymer component, said EVA copolymer has 

an amount of 31 wt% to 56 wt%, said first 

ethylene-α-olefin copolymer having an amount of 

10 wt% to 20 wt%, said second ethylene-α-olefin 25 

copolymers having an amount of 20 wt% to 32 wt%, 

said PP having an amount of 2 wt% to 16 wt%. 
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7. The midsole of claim 1, wherein based on 100 wt% 

of said polymer component, said EVA copolymer has 

an amount of 31 wt% to 56 wt%, said first and 

second ethylene-α-olefin copolymers having a 5 

total amount of 28 wt% to 54 wt%, said PP having 

an amount of 2 wt% to 16 wt%. 

 

8. The midsole of claim 1, wherein said polymer 

component further includes a low-density 10 

polyethylene (LDPE). 

 

9. The midsole of claim 8, wherein based on 100 wt% 

of said polymer component, said EVA copolymer has 

an amount of 31 wt% to 56 wt%, said first and 15 

second ethylene-α-olefin copolymers having a 

total amount of 28 wt% to 54 wt%, said PP having 

an amount of 2 wt% to 16 wt%, said LDPE having an 

amount of 1 wt% to 21 wt%. 

 20 

10. The midsole of claim 1, wherein said plastic 

composition further includes an additive, which 

is selected from the group consisting of a cross-

linking agent, a blowing agent, a filler, a 

blowing promoter, a cross-linking aid, and 25 

combinations thereof. 
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11. The midsole of claim 10, wherein said cross-

linking agent includes one of dicumyl peroxide 

(DCP), di(tert-butylperoxyisopropyl) benzene and 

a combination thereof, and has an amount of 0.35 

to 0.65 parts by weight based on 100 parts by 5 

weight of the polymer component.  

 

12. The midsole of claim 10, wherein said blowing 

agent includes azodicarbonamide (AC), and has an 

amount of 2 to 5 parts by weight based on 100 10 

parts by weight of the polymer component. 

 

13. The midsole of claim 10, wherein said blowing 

promoter includes one of zinc oxide (ZnO), stearic 

acid (C18H36O2), zinc stearate (C36H70O4Zn) and 15 

combinations thereof, and has an amount of 1 to 3 

parts by weight based on 100 parts by weight of 

the polymer component.  

 

14. The midsole of claim 10, wherein said cross-20 

linking aid includes one of trimethylolpropane 

trimethacrylate (TMPTMA), triallyl cyanurate and 

a combination thereof, and has an amount of 0.1 

to 1 parts by weight based on 100 parts by weight 

of the polymer component. 25 
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