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Measuring of Rotational Accuracy of Lathe Spindle

Kim, Young Seuk”

l Abstract Jl

It is important to measure the rotational accuracy of lathe spindle as it affects to the qualities of all machines machined
by the lathe using in industries. The bad rotational accuracy of lathe spindle are caused mainly by wearness of the
spindle in using and quality of spindle when machining and using low level bearings. It occurs especially in case

of lathes because the cutting force acting to work-piece act on one side to the spindle not to both sides symmetrically.

Therefore in this study, constructing experimental apparatus for measuring of rotational accuracy by using eddy current
type gap sensors AEC5706PS and sensors, s-06LN, data acquisition board DT9834(USB type) and software for data

acquisition, DT Measure Foundry ver. 4.0.7 etc., error data acquired in the rotational accuracy test of lathe spindle

are analysed in plots and statistical treatments.

Key Words : Rotational accuracy(3]7-% %), Radial error(3F74 ©2P), Gap sensor(74AAl), Eddy current type(SHHF3)
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Fig. 1 Principle of eddy current type gap sensor
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Fig. 2 Schematic diagram of measuring apparatus on
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Table 1 Specifications of measuring system

Item Specifications
~ |Model: DT9834(Data Translation co.)

ﬁez)tzuicsqmsmon . Resolution: 16bits
Range: 0~+10V

Cylindrical Case MC Nylon

Target SCM415(85kgf/mm’)

Converter AEC5706PS(refer to table 2)

Sensor S-06LN(refer to table 2)

Software for DT Measure Foundry ver. 4.0.7

data acquisition (AEC co.)

Lathe Model: TIPL-4(Tongil co.)
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Table 2 Specification of gap sensor
(Model: AEC5706PS AEC co.)
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Cylindrical Case

Probe Head

Item Specifications

Mode 1 2 3 4
Characteristics of | DC~ | DC~ |100Hz ~|100Hz ~
frequency 30Hz | 80kHz | 15kHz | 80kHz
Output 10mV/um 100mV/um
Resolution 0.02m | 0.1y | 0.05m | 0.09m
Measuring range 0~ 1000m
Measuring accuracy 10.8%

Linearity of output 0.2 ~ 0.8mm= within 1%
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File Name:

mfB0_1.db,

Samples: 5119 ea.

Lathe;

TIPL-4 (Tongil co., Korea)

Spindle Speed: 50 rpm

Date:  May. 14, 2007

Radius

(3) 50 mm oft
from Taper Sieeve Face

of Circles:

(b) 100 mm aff
fram Taper Sleeve Face

Position

Item (a)20mm off (b} 50 mm off
Center-off pasition (x v} |{ -2.56 -3.17 &M [{ -2.5, -1.6) Mm
Max. Radial Errar 28.74 MM 33.06 MM
Min. Radial Error 522 4&m 13.45  Mm
Avetage Radial Eror 15,01 #m 21,21 pm
Cavariance -5.7094 -4.B111

(a) Spindle speed: S0rpm
File Name: mf200_2 db, Samples: 5119 ea.
Lathe: TIPL-4 (Tongil co., Korea}

Spindle Speed: 200 pm

Date: May. 14, 2007

Radius of Circles:

(al 50 mm off
from Taper Gleeve Face

40 Am

(b) 100 mm off

from Taper Sleeve Face

ftem Fosition

(@ 20mm off

(b)50 mm off

Center-off position (x )

( -3.0, -3.6) #m

(-1.9, -3.0) #m

Max, Radial Error 28.60 MM 31,07 4m
Ivin. Radial Error 5.8 Mm 1316 #m
Average Radial Error 15,37 MM 21.49 pm
Covariance -4.6034 -2.3498

(b) Spindie speed: 200rpm

File Name:

mf500_1.db,

Samples: 5119 ea,

Lathe: TIFL-4 (Tongil co., Korea)

Spindle Speed:

500 rpm

Date: Maw 14, 2007

Radius

()50 mm off
fram Taper Sleeve Face

of Circles: 40 jm

@) 100 mm off

from Taper Sleeve Face

item Position

(a)20 mm off

(b) 50 mm off

Center-off position (x v)

( -3.3 -3.7)4m

-0, -2.4) gm

Max, Radial Error 27,93 Mm 31.68  #m
Min. Radial Errar 3,87 Mm 12,34 Hm
Average Radial Ermr 15,38 M@m 21,41 KM
Covariance -5, 1506 -0.0885

(c) Spindle speed: 500rpm
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File Name: mfa00_1.db,
Lathe: TIPL-4 (Tongil co., Korea)
Spindle Speed: 300 pm

Date: May. 14, 2007

Samples: 5119 ea.

Radius of Circles:

-y

(a) 50 mm off (b) 100 mm off

from Taper Sleeve Face from Taper Sleeve Face
ftem Position | (a) 20 mm off (050 mm off
Center-off position (x¥) |( -3.3, -2.2) #m | ( -1.0, -2.9) #m
Max, Radial Error 26.80 pMm 29,95 &M
Min. Radial Error 2,99 M#m 12,52  #Hm
Avetage Radial Error 14.88 #m 20,78 #m
Covariance -5,7792 2.2083

(d) Spindle speed: 900rpm

File Name: mf1500_1,db,
Lathe! TIPL-4 (Tongil co., Korea)
Spindle Speed: 1500 rpm

Date: May. 14, 2007

Samples: 5119 ea,

Radius of Circles: 40 Am

-y

4
(a) 50 mm off
from Taper Sleeve Face

({B)100mm off
from Taper Sleeve Face

ftern Position ()20 mm off (b) 50 mm off

Center-off position (x¥) |( -2.6, -2.0) #m | { -1,3, -2.9) #&m
Max, Radial Error 25.26 M4m 29.77 MM
Min, Radial Error 5.13 Mm 12.93 Mm
Average Radial Error 14.53 #m 20.53 M
Covariance -7.2392 5.2331

(e) Spindle speed: 1,500rpm
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