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ABSTRACT

The development of an exclusive 8-axis multi-tasking machine to finish multiple cutting processes by a
single piece of power equipment for securing the high-precision machining and high productivity of the series
of shafts (a core part of the automotive powertrain that delivers engine power) is needed. The rigidity of the
structure must be improved and the weight of the structure must be reduced to develop a multi-tasking
machine with high precision and high productivity. In this paper, we perform a static structural analysis of
the initial design of the multi-tasking machines and compare the results of the multi-tasking machines
improved by the reinforced design and the results of the initial one. According to the results of the structural
analysis, the rigidity of the reinforced machine was increased and the overall weight was decreased.

Therefore, the productivity was increased.
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Fig. 1 Modeling 8 Axis Multi-Tasking Machine

Table 1 Material properties of GC300

GC300

Density (kg/m’) 7300
Young;s Modulus (GPa) 124
Poisson Ratio 0.3
Tensile Yield Strength (MPa) 310

Fig. 2 Simplified Initail Model & Boundary

conditions
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Table 2 Total Deformation & Equivalent Stress &
Total Weight of Initial Model

Initial Model | X-axis | Y-axis | Z-axis | Scalar
Directional
Deformation 3449 | 10.24 | -3442 | 40.17
(¢m)
Equivalent Stress
17.00
(MPa)
Total Weight
13694.0
(kg)
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Fig. 3 Deformation of Initial Model (at X-axis)
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Fig. 4 Deformation of Initial Model (at Y-axis)
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Fig. 5 Deformation of Initial Model (at Z-axis)
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Fig. 6 Equivalent Stress of Initial Model
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Fig. 7 Reinforce of Design Change

Reinforced Model | X-axis | Y-axis | Z-axis | Scalar

Table 3 Numerical Value of Design Change Directional
Deformation 27.64 | 17.65 | -34.38 | 37.56
Initial Reinforced .
Comparison (¢m)
Model Model Equivalent Stress 924
Bed | 68552kg | 43511kg | 36.5% = t(?’l\?)_ =
1
ol Tretg 6625.8
(kg)
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Fig. 9 Deformation of Reinforced Model (at X-axis)
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Fig. 10 Deformation of Reinforced Model (at Y-axis)

B: Statc Structural
Directional Deformation
Type: Directional Deformation(X A4s)

unit: mm
Global Coordinate Systern
Time: 1

00035072 Max
-0.00026695.
-00045311
-o00e7052
0013059
0017323
-0021588
-0025852
0030116
003438 Min

000 100000 mim)

50000

Fig. 11 Deformation of Reinforced Model (at Z-axis)
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Fig. 12 Equivalent Stress of Reinforced Model

Table 5 Analysis comparison of Initial &

Reinforced Model

Initial  |Reinforced .
Comparison
Model Model
Directional
Deformation 34.49 27.64 19.9% |
(X-axis)(¢m)
Directional
Deformation 10.24 17.65 72.4% 1
(Y-axis)(¢m)
Directional
Deformation | -34.42 -34.38 1.2% ],
(Z-axis)(¢m)
Total
Deformation 40.17 37.56 6.5% |,
(tm)
Equivalent
Stress 17.00 9.24 45.6% |
(MPa)
Total Weight
o WEEN | 136040 | 66258 | 51.6%
(kg)
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