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Metal Grinding

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

O10mm blade

8000rpm
Cutting depth: 10mm
Cutting thickness: 1mm

To do list:
You are expected to do the following studies by Beta:

Create a new directory under Example 4 & copy input_grind1.k.
Obtain results by setting FS=0.2.

Create another directory & copy input_grind1.k.

Obtain results by setting FS=0.3.

Create another directory & copy input_grind1.k.

Obtain results by setting FS=0.4.

Compare the deformation and reaction force of the three cases,
and understand the difference.

e db el el L

Input file: input_grind1.k
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~Major Keywords for Metal Grinding

Keyword Remark
Sr secia | eiforn et Pseudo Lagrangian kernel (KERNEL=2)
2 L7 a o o ope .
oo v ooz el usee swew sl Flyid particle stabilization (1TB=2)
R v v B v B FS=0.2, STRETCH=1.10
S secia | slfarm et Pseudo Lagrangian kernel (KERNEL=2)
2 47 a
ook oy ozoaseume el usoae swew seel By particle stabilization (ITB=2)
Y e T e B FS=0.3, STRETCH=1.15
S5 seeid  elform  aet Pseudo Lagrangian kernel (KERNEL=2)
$1t Di :: DZﬂ ISPLINE  KERNEL  LSCALE  SHSTEMP  SWTIME F|u|d particle Stabilization (lTB:Z)
N - B v D FS=0.4, STRETCH=1.20

Considering the significant dynamic effect induced by the speeding up (to obtain
some responses in several minutes), TSSFAC=0.7 for these simulations!
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~ Reduced Metal Grinding Model

Cutting depth: 5.2mm
utting thickness: 0.8mm

Model size: 30.4x28.5x6.4mm
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Reaction Forces Obtained from Reduced Model
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eference:

Full Scale Metal Grinding

Clamped 94875 FE elements
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eference:

Comparison of Reaction Forces
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Mass 2500X, SPG 37hrs (SMP, 4CPU), FEM 32hrs (SMP, 4CPU)

25

Reaction Force(kN)

0.5, §
""""'Tele]
—FEMX|
04 | ] TestY ¢
FEMY
e ToStZ
0.3 | == FEMZ |
0.2
0.1
0
0.1}
2% 05 1 15 2 25

Time(sec)

FEM w erosion



Iu—vesfm-!:reCSoﬂware /

. Technology Corp. /

eference:
Animations for Full Scale Metal Grinding

. _ Effective Plastic Strain . _ Effective Stress (v-m)
Time = 0 Time = 0
Contours of Effective Plastic Strain 2.000e-01 Contours of Effective Stress (v-m) 2.000e-01
min=0, at elm# 1 1.800e-01 | min=0, at elm# 1 1.800e-01 |

1.600e-01 | 1.600e-01 |
1.400e-01 _ 1.400e-01 _
1.200e-01 _ 1.200e-01 _
1.000e-01 _ 1.000e-01 _
8.000e-02 | 8.000e-02 |
6.000e-02 | 6.000e-02 |
4,000e-02 4,000e-02

2,000e-02 l
0.000e+00

2,000e-02 l
0.000e+00

Effective plastic strain von-Mises stress



