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ABSTRACT

Whereas the necessity for recycling and reuse is being emphasized owing to the depletion of resources and waste
disposal problems caused by the continuous development of the industry, the importance of remanufacturing has been
highlighted recently. Re-manufacturing involves a series of processes in which failed disposal or aging goods are
recovered to a state similar to that of a new product. In this regard, machine tools, which are large structures, can
achieve the effect of remanufacturing. Among the various elements constituting the machine tool, the main spindle
portion that affects the processing precision is critical. Therefore, this study is conducted to derive improvement
measures for the main axis of an old Miller planner via reverse engineering and central composite design, which is
one of the core processes of remanufacturing.
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Fig. 1 The main component of the planner miller
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Table 1 The properties of the main spindle

Parameter Unit Value
Shaft
Housing
Clutch ) SCM
Cover
Bearing - STB2
Case - FC250
RPM rev/min 30-3000
Bearing Stiffiness N/mm 10°
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Fig. 3 Boundary condition of the main spindle for
modal analysis

Table 2 Result of the modal analysis

Mode Frequency(Hz)
Ist 233.16
2nd 234.65
3rd 1,014.8
4th 1,017.3
Sth 1,533.9
6th 1,793
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Fig. 4 Boundary and cutting conditons for Dynamic
analysis

Table 3 Cutting conditions for Dynamic analysis

Parameter Unit Value
RPM rev/min | 3,000
Cutting Speed m/min | 0.9425

Feed per min mm/min | 7,200

Diameter of the Milling Cutter mm 100

Depth of Cut mm 15

Feed per Tooth mm/tooth | 0.3
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Table 4 Cutting conditions for dynamic analysis
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Table 5 Setting factor and setting range for Central
Composite design

Range [mm)]
Factor
Low Initial High
Diameter 1 122 124 126
Diameter 3 108 110 112
Bearing Location 1 0 10 20
Bearing Location 3 193 208 223
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