
Problem 3:
Metal Grinding
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To do list:
You are expected to do the following studies by Beta:

1. Create a new directory under Example 4 & copy input_grind1.k.
2. Obtain results by setting FS=0.2.
3. Create another directory & copy input_grind1.k. 
4. Obtain results by setting FS=0.3.
5. Create another directory & copy input_grind1.k.
6. Obtain results by setting FS=0.4.
7. Compare the deformation and reaction force of the three cases, 

and understand the difference. 

Objectives: 
1. Apply the pseudo Lagrangian kernel in destructive manufacturing analysis
2. Evaluate the effect of bond failure criteria

Input file: input_grind1.k



Major Keywords for Metal Grinding

Keyword Remark

Pseudo Lagrangian kernel (KERNEL=2)
Fluid particle stabilization (ITB=2)
FS=0.2, STRETCH=1.10

Pseudo Lagrangian kernel (KERNEL=2)
Fluid particle stabilization (ITB=2)
FS=0.3, STRETCH=1.15

Pseudo Lagrangian kernel (KERNEL=2)
Fluid particle stabilization (ITB=2)
FS=0.4, STRETCH=1.20
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Considering the significant dynamic effect induced by the speeding up (to obtain 
some responses in several minutes), TSSFAC=0.7 for these simulations!



Reduced Metal Grinding Model
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Cutting depth: 5.2mm
Cutting thickness: 0.8mm

Model size: 30.4x28.5x6.4mm

2925 SPG particles

FEM rigid

FEM

160000rpm



Reaction Forces Obtained from Reduced Model
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Legend: bond failure criteria



Reference:
Full Scale Metal Grinding
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94875 FE elements

10080 SPG nodes

Clamped

ω



Reference:
Comparison of Reaction Forces
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SPG FEM w erosion

Note:
Mass 2500X, SPG 37hrs (SMP, 4CPU), FEM 32hrs (SMP, 4CPU) 



Reference:
Animations for Full Scale Metal Grinding
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Effective plastic strain von-Mises stress


