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ARTICLE INFO ABSTRACT
Article history: In recent years, applications of high speed rotating bodies have diversified. It is
Received 2 January 2017 necessary for a device rotating at high speed to be balanced to minimize
Revised 6 February 2017 vibration. It is necessary to reduce the unbalancing factor to evenly wind the
Accepted 10 February 2017 yarn. In this study, we also attempted to devise a technique to minimize the
unbalance that occurs while assembling the components of spindles and to
KeyWOf ds: simplify the balancing procedure in the field. To balance the spindle, the
B.alancmg ) vibration of the rotating spindle was measured using a laser displacement meter.
Field balanc1T1g We also performed balancing using the influence coefficient method by
Phase balancing considering the phase.
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Fig. 1 Measurement plane of spindle
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Fig. 2 Laser displacement meter
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Table 1 Calibration mass and attachment position
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Fig. 11 Correction vector for spindle
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Fig. 12 Single plane: unbalance state vs. after balance state
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Unbalance state
02 r —=== After balance state | -
€
£
c
o
<
o
>
02 +
03 - . - -
0 0.2 04 0.6 0.8 1
Time [sec]
Fig. 14 Plane 1: comparison of unbalanced and balanced

conditions (19 Hz)

118

A enilE-

1_.0"1 12 -—TL
& I’Sb"— (D‘?i ol wii7j

stk 2eln f;i 3

e *é‘%lﬁ}oi

\iﬁ
o
v
=
[}
=

_ Jm _ﬂNl

Eﬂo]ﬂ% Edjz VVu, VV22, VV329+ VVB’ %39 WBE A
niE g wEe} 248 2] (7), (8) o83t Akt 741
e A A (5)0l tidsle] B WE ghs etk BAdek)
B2 A — 0|tk

B AfellA A-es wety 7S B3l el B oY
& Table 29} 211 ZF AP ellA 2743 215 ZA+= Figs. 14-16

R

v

oltk 13 THAFS(rpm)ol ] Wkl AR= Table 33 2tk
HH Dol A= ok 67.2%, 93] QOIS 45.5% AEo] 74819
3, BAA] Q9] A¢ 7] AFeo] Yo} va EHN-O]] Z3}49)
A eF3dtk

Z12)3L Figs. 17-195 13} 253591 19 Hz(1,140 rpm)ol]
Ae] webA] Asto]l AHEL 22 1R7F SdsH= 38 Hz
(2,280 rpm)Z 3|AA7|H ZA3 2%F Aot} Table 4= Ueh

Unbalance state
02 |- —-=—= After balance state
1S
£ 01 |
C
S ok
©
o
s -01
02 |
03 - - - .
0 0.2 0.4 06 0.8 1
Time [sec]
Fig. 15 Plane 2: comparison of unbalanced and balanced
conditions (19 Hz)
Unbalance state
02 r —-=—-= After balance state
£
é 0.1 r
[=
S o o~ e
©
2 01t
s 0.1
02 +
0.3 .
0 0.2 04 0.6 0.8 1
Time [sec]
Fig. 16 Plane 3: comparison of unbalanced and balanced

conditions (19 Hz)



Journal of the Korean Society of Manufacturing Technology Engineers 26:1 (2017) 114~120

Unbalance state

02 | —=-—=_ After balance state | -

0.1

0 |

-0.1

Vlbration [mm]

-02

-03

04 06 0.8
Time [sec]
17 Plane 1: comparison of unbalanced and balanced

conditions (38 Hz)

0 0.2 1

Fig.

Unbalance state ‘

02 —=-=—= After balance state| -

0.1

0

-0.1

Vlbration [mm]

-0.2

-0.3

04 06 08
Time [sec]
18 Plane 2: comparison of unbalanced and balanced

conditions (38 Hz)

0 0.2 1

Fig.

Unbalance state
—~=—= After balance state | -

Vlbration [mm]

0.4 0.6 0.8

Time [sec]
19 Plane 3: comparison of unbalanced and balanced
conditions (38 Hz)

0.2 1

Fig.

Table 2 Calibration mass and attachment position

Correction
phase [deg.]
80
100
15
30
90
105

Correction
mass [g]

1.89
0.23
1.20
242
1.81
1.88

Correction
plane

1

welEr) 22 THAESIAe) 2
3717} Ao} 17} THAESIA 2
% 9o

Table 3 Vibration reduction amount (19 Hz)

Position O | Position @ | Position @

67.2 45.5 Reduction ratio [%]

Table 4 Vibration reduction amount (38 Hz)

Position (D | Position @ | Position 3

95.1 68.2 51.7 Reduction ratio [%]
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