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A Study on the Improvement of Optimal Design for the
Re-Manufacturing of Planner Miller Spindle
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{Abstract)

The depletion of resources and waste disposal caused by the continuous
development of industry have emphasized the need to reduce consumption and
production, recycle and reuse, and the importance of remanufacturing has increased
in recent years. The spindle part of the aging planner miller, which is currently being
remanufactured, is one of the factors that has the greatest impact on the
performance of the machine tool. When designing the spindle part of the spindle
shaft, there are considerations such as the configuration size bearing performance of
the main shaft, but the diameter of the main shaft, the dangerous speed bearing, and
the arrangement that affect the machining accuracy should be basically considered. As
such, various studies have been conducted on the design of machine tool spindle
spindles, but research on the reverse engineering of existing aging machine tool
spindle spindles is poor. Reverse engineering is designing in the direction of
improving performance by extracting specifications from already finished products,
and first scanning the reverse engineered object through a 3D scanner, 3D modeling
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is performed based on the collected data, and then the process of deriving

improvement plans by reverberating to improve performance by identifying wear and

damage conditions is followed. Therefore, in this study, the purpose of this study is

to provide data on reverse engineering by deriving improvement plans through

optimal design for the bearing position of the aging planar Miller spindle spindle

using central composite programming.
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Fig. 1 The reverse engineering process
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Fig. 3 The structure of the main spindle

Table 1. The properties of the main spindle

Parameter Unit Value
Shaft
- - SCM4
Housing
Bearing - STB2
Bearing Stiffness N/mm 10°
rpm rev/min 30~3,000
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Fig. 4 The boundary condition of the main spindle
for vibration analysis
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Table 2. Mode analysis results
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Fig. 5 The Campbell Diagram
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Table 3. Key factor and setting range for specialization
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Fig. 6 Factors that can change the design of the
main spindle

Table 4. Central composite design experimental
table about key factors

Run | Bearing location | Temperature | Displacement

order| 1| 21| 3| 4 [C] (ml]
1 0 | 65|193| 34 25.731 33.489
2 201 951223 O 25.692 34.291
3 95 |223| 34 25.613 33.553
4 651193 25.674 33.613
5 65 (223 25.659 33.297
6 20| 65 |223| 34 25.692 33.706
7 0| 95]193| 34 25.611 33.724
8 [20]95(193 25.657 33.564
9 951193 25.748 33.846
10 65 |223| 34 25.999 33.691
11 951223| 0 25.649 33.679
12 | 20| 95 (193] 34 25.726 34.124
13 | 20| 65193 25.695 33.249
14 | 20| 65 (223 25.717 33.401
15 | 20| 65 |193| 34 25.644 33.991
16 | 20| 95|223| 34 25.701 33.677

A A LIFATH1I.
Hlolg f1xjef oigk <
omnl 243, Z%P@H# 0, %—%@ 1, B
2 4 12 ARl Table 33k o] Ao
AREE ZF QA gl QIRe] ot
ZAAELS Table 49F #o] HR-Q 491 53}
H Qof| oo ZR- ARgSIRIRHe] ANSYS Workbench®
£ ARgte] Hlolg] fXof digh HARES X3y

stiek

A 2t

3.2 SAleMdA=lH
ANSYS Workbench®2] dw$] aj4]2] sk
dog on g HOE AXRon AAGIES

MINITAB®S &3to] §A =A4stol H#joet 4
1= Fig. 7, Fig. 83 go] =9} Moo

ok

il

F&

wwwwwwwwww

............

Fig. 7 Temperature surface diagrams between key
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Fig. 9 Optimization result graph of key factors

Table 5. Optimization result of key factors

Value | Temperature | Displacement

Parameter [t (] [mm)]

Bearing 1 20

Bearing 2 65

25.5834 33.0585

Bearing 3 | 220.8788

Bearing 4 34
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