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ABSTRACT

To build a high precision machine tool and increase its productivity, structural analysis needs to be carried
out for vibration and stiffness of the machine tools before any detailed design. Therefore, in this paper, static
and dynamic analysis is carried out to evaluate 8-axis multi tasking machining beds for automotive power
train shafts; then, selection of an appropriate device is made for application to bed design.

The results of structural and modal analysis confirmed the structural characteristics of the 8-axis multi tasking

machine for automotive power train shaft beds: and the second shape bed is the safest is considered secure.

Key Words : Power Train Shaft(ZtE2l|2l AFZE) 8-Axis Multi-Tasking Machine(8%F S&71371), CAE
Analysis(Tr 2t 251 A)
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Table 1 Material Properties of GC300

) Moduls | Poisson ) Vield
Material . . Density
of Elaticity| Ratio Strength
7,300
GC300 | 90GPA 0.29 . | 310MPA
ke/m

(a) Bed Shape 1

(c) Bed Shape 3
Fig. 1 Beds Shape of Multi-Tasking Machine
for Automotive Power Train Shafts
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3 Fig. 3 The Result of Deformation for Shape 1

(a)Fixed Support

Fig. 4 The Result of Deformation for Shape 2

(b)Boundary Condition
Fig. 2 Fixed Support & Boundary Condition
Fig. 5 The Result of Deformation for Shape 3

3. Structural analysis Table 2 Results of Structural analysis
Deformation Analysis Result
AHEAE AAEHSQ] AFZE THEE 8% HUlE Shape 1 | Shape 2 | Shape 3
79 3EF MEG A thate] FEA S4B
Ast7] Y] f3 A 3jA T2l ANSYS Deformation | 61.1ym 54.1um 152um
Workbench V14.5& AF-&-3t%th Deformation Bed Top
. Bed Top | Bed Top
Point & Back

3.1 Deformation Analysis Result
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3.2 Stress Analysis Result
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Fig. 8 The Result of Stress for Shape 3

Table 3 Results of Structural analysis
Stress Analysis Result

Shape 1 Shape 2 Shape 3
Stress 13.299MPa | 12.696MPa | 33.908MPa
Stress
. Foot Foot Foot
Point

4. Modal Analysis
A S EHR] AFZE JHEE 8F B
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4.1 Modal Analysis Result
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Table 4 Results of Modal analysis
Modal Analysis Result

Shape 1 Shape 2 Shape 3
Ist Mode | 63.782Hz | 77.23Hz | 47.086Hz
2nd Mode | 109.12Hz | 86.247Hz | 50.206Hz
3rd Mode | 134.55Hz | 124.83Hz | 61.289Hz
4th Mode | 204.16Hz | 133.57Hz | 97.123Hz
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1st Mode

3rd Mode 4th Mode

Fig. 9 The Result of Stress for Shape 1

1st Mode 2nd Mode

3rd Mode 4th Mode

Fig. 10 The Result of Stress for Shape 2

1st Mode 2nd Mode

3rd Mode 4th Mode

Fig. 11 The Result of Stress for Shape 3
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