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Optimal Design of Work Ejector Shaft for Automatic Work Discharge System

in Counter-Spindle NC Lathe Based on Application of Quality Engineering

Yohei YAMAGUCHT*, Haruki ISHIGURO**, Toshiki HIROGAKI***and Eiichi AOYAMA"

(Received July 9, 2019)

One requirement has been emerged that an automatic device for additional function is needed to improve manufacturing

efficiency in machine tool manufacturing fields. However, there has been no report dealing with its design method of discharge

apparatus in machine tools. In the present report, we propose a novel method to design a main shaft for automatic discharge

apparatus in machine tools based on quality engineering. The CAE (computer aided engineering) is combined with quality

engineering to develop it. As a result, it is demonstrated that a proposed method is effective to optimize the design parameters of an

essential mechanical element in additional automatic device for machine tools.
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Fig. 1. Developing concept based on a need for both added

value and mass production.
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Fig. 2. Example of cycle time with a developed machine

tools comparing to conventional machine tools.
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Fig. 3. Capacity of developed machine tools.
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Fig. 4. Automatic devices for additional functions equipped

with developed machine tools.
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Fig. 5. Work ejector in developed machine tools.
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Fig. 9. Dimensions of work ejector shaft.

Table 1. Control factors for design of work ejector shaft.

Control factors Level 1 | Level2 | Level3

A | Matenial 190 * 206

B | Distance between front-ead 1o front-step 80 * 120 160
C | Distance between rear-end to rear-step 20 * SO R0
D| Shaft front part diameter * 20 28 28

E | Shaft middle part diameter * 30 is 40

F | Shaft rear part diameter 20 * 25 28
G| Through hole diameter 5 * 10 25

¢ | Variation 0 0 0
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Fig. 11. S/N ratio for signal factor.
Table 3. Estimation gain.
Signal-to-Noise ratio
Displacement Weight
Estimation Comfirmation Estimation Comfirmation
value value value value
Prototype
ondiven 803 -80.2 -13.5 -13.6
opdmim - 269 78.8 17.4 17.4
condition mre. mre T T
Gain 1.4 1.4 -3.9 -3.9
Difference 1.7% -0.7%
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