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Figure 1. The Structure 
mineral composite material. 

Figure 2. The scatter plot of 
granite. 
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Physics 
Propertie
s 

Figure 3. Manufacturing process of granite mineral composite. material 

Value 

Compressive 
Strength(MPa) 

257.1 

Table 1. Physical properties of granite of jinan 

36.1 

Water 
Absorption(%) 

12 

Flexural 
Strength(MPa) 

Density 
(kg/m³) 

3.07 
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℃

Value 125.8 2275 33.4 

Physics 
properties 

Bending 
Strength(MPa) 

Compressive 
Strength(MPa) 

Module of 
Elasticity(MPa) 
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Figure 4. The YAW-3000-D universal servo tester.  

Table 2.  Physical properties of granite of workpiece 

Density 
(kg/m³) 
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GCM value 

Physical 
properties 

HT300 value 

Density
(kg/m³) Elastic 

Modulus(MPa) 

Poisson’s 
ratio 

7300 

2275 

0.25 

0.21 

130 

  

Figure 5. VMC Outline 
drawing (model 850). 

Figure 6. VMC of 
simplified drawing. 
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Table 3.  Granite mineral material and cast iron of Physical properties 

1000 N 

1000 N 

base 

colume 

x-axis 
guide 
rail 

Motorized 
spindle 

y-axis 
guide 
rail 

base 

bolt 
fixed  

 

colume 

Z-axis 
guide 
rail 

Work table 
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Figure 7. Stress diagram of 
cast iron material. 

Figure 9. Strain diagram of 
cast iron material. 

Figure 10. Strain diagram 
of mineral composite 

material. 

Figure 8. Stress diagram 
of mineral composite 

material. 

0.053054 0.1814974 

0.05772 

0.015802 
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Figure 11. Dynamic 
signal acquisition and 

analysis system. 

Figure 12. Dynamic 
process detection system. 
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Step3 

Step1 

Step2 

Step4 330.35 

Step5 

203.58 

Table 4. Result of modal analysis 
Natural frequency(Hz) 

 

 

           Natural frequency(Hz) 

258.55 

389.35 

21.26% 

0.5589 

Step6 

0.7874 

73.550 

258.32 

Amplification 

 
95.964 

Figure13.Vibration testing 
point on VMC body 
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33.65% 

138.6 

166.77 

26.34% 

42.45% 

0.6632 

 

243.32 

260.77 

Cast-iron 
Modal 
number GCM 

357.25 

30.76% 

Damping 
ratio 
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