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A Study on the Solution About Generating Problems in the Spindle
Using DMADOV Technique of the Six-Sigma

Young-Duk Cho*, Won-Jee Chung', Choon-Man Lee""

[L Abstract %

Recently the machine industry is rapidly advanced for improving productivity. Especially an effort decreased error
factors of machine tool continuously is being studied. In this paper, we propose a method that decreased vibration
in the high speed spindle. By appling 6-sigma technique(DMADOV), we can grasp the influence between the housing
design and a rotation accuracy. For a correct conclusion, we measure an actual spindle and analysis by ARMD®(rotation

analysis program). inally we find out influenceable design factors and the improvement condition about 20.7%
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2.2 DMADOV
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Fig. 1 Spindle and housing in MC
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Fig. 6 Natural frequency obtained by hammering test
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Fig. 7 Rotation accuracy by spindle error analyzer
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Fig. 10 Frequency of the housing
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Fig. 11 distance condition of front bearing

3.4 M7(Design)

AA GAle BR 2AE 9t ARFos ZaxE
A DARA gA 54 9 BAS B8l 31949
FAZE LA ol thdt AHA s P g

5H9- 9] AA= WA g 2T ES A 40
E71stng A4 WAgo] Erhsshy 9A4al Sajo] E
A 9} wlojg o] XA YA WA o] Fhs3it. vlojg e
A WAL ATUEY UFAESE HAFER AZsot
gt

AARESY AL 18ste] ¥ AEL T o 949
3= ()10mmLE (+)20mm71A] "o 7V sslthn &)

M
s
e
2
e
I
Hu
o
32
£
&
N,
s
T
l—Ol(

rie

o
-

i
_}I_‘
o4

She Hols & Wae onjg,

SRS BHE AL ()3 2o A Fups
£ 15,600mpm o402 ol A| she A4S Sustolof 3t
oh 42 AT DLAFS F7HE SN AAK)
& Eolo} Ut F AN HHE Fol7] YA vl
o 4 Ak ST ATEY AA0) 98E o
Aug #A% 47h gick E AA Wl 942 29
BHm)E F2AYE LGAEST ST Aol &
o= T P4 g AN WaE AV B A5 s
of g}

Win (5 944) = 2my | &
m

3.5 X5l £X(Optimize & Verify)

A3 A= AAE 2N 2 au)g, 2anty 5
= AshL Z2AAE HHstehs dAoln HF /Yo
2= thtH " (Taguchi method)yS: AFE-3ted 3702) A4
o] diste] FHBE S

Table 10] 319 Aol A |A 7hsat A4 o] Wil
FEFolth 9L 255, YR 252, WojH @Y 9
A 4pzoz Ao ol tiste] DOE(Design Of

19

Table 1 level and range of factors
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- +
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Table 2 level and range of factors

1 ()10 ()10 | SCAM 645 | 12523
2 | (10 (D10 | SCM 415 | 9937
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4 )5 (D10 | SCM 415 | 10213
5 )5 )10 SCM 415 | 12822
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