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The Organization of Rotational Accuracy Measurement System
of NC Lathe Spindle

Young Seuk Kim*

| Abstract l|

It is important to measure the rotational accuracy of NC lathe spindle as it affects to the qualities of all machines
machined by the NC lathe using in industries. The bad rotational accuracy of NC 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 NC 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 appratus for measuring of rotational
accuracy by using eddy current type gap sensors, converters, screw terminal, data acquisition board inserted in computer
and software for data acquisition, DT VEE ver. 5.0 and then error data acquired in the rotational accuracy test of

NC lathe spindle are analysed in plots and statistical treatments.
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Fig. 3 Schematic diagram of measuring appratus on

NC lathe

Table 1 Specifications of measuring appratus

Item

Specifications

Data acquisition
board

Model: DT2837(HP co., U. S. A)

Resolution: 16 bits

Range: 0~+10 V

Cylindrical case

MC Nylon

Target SB34(34 ~ 41kg/mm’)
Converter AEC5706PS(Refer to table 2)
Sensor SO6LN(Refer to table 2)

for data
Software for data | 1. \ep ver 5.00HP co. U. S. A)
acquisition

Swing over bed 6"

NC lathe MECCA3(Namsun co. Korea)
Fig. 42 27 dAEarget) YF Aol 2o MAM7E &

2050

4 Sensors, MBx1.0

Fig. 4 Detail of measuring appratus on NC lathe

Table 2 Specification of gap sensor
( Model: AEC5706PS AEC co., Japan)

Item Specifications
Mode 1 2 3 4
Characteristics of | DC~ DC~ | 100Hz~ | 100Hz~
frequency 30Hz 80kHz | 15kHz | 80kHz
Output 10mV/zm 100mV/im
Resolution 0.02m | 0.1zm | 0.05im | 0.092m
Measuring range 0~ 1000zm

Material of target Steel, Electric conductor

Measuring accuracy + 0.8%

Output impedence 2208 + 5%

Llinearity of output 0.2~0.8mm * within 1%

Probe cable

Probe head M8x1
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Fig. 6 DT VEE program for data acquisition system
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Fig. 7 Measuring points of rotational accuracy
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File Name: 4t180.dc, Samples: 2000 ea,
NC Lathe: Mecca 3{Namsun Lathe co. in Korea)
Spindle Speed 100 mpm
Date: Apr. 14, 2005
Radius of Circles: 100.0 gm
b v

File Name: dt2000.d¢,  Samples: 2000 ea,
NC Lathe: Mecca 3{Namsun Lathe co. in Korea)
Spindle Speed 2000 rpm
Date: Apr. 14, 2008
Radius of Circles: 100.0 pm

File Name: Ai3000.dc, Samples: 2000 ea
NC Lathe: Mecca 3(Namsun Lathe ¢o. in Korea)
Spincdie Speed 3000 mpm
Date: Apr. 14, 2005

Radjus of Circles: 100.0 ftm

A

]
n

() 20 mm () 70 mm (a) 20 mm (b) 70 mm (a) 26 mm o} 70 mm

Measuring position from chuck face Measuring position from chuck face Measuring position from chuck face
tem ———Egsition]  somm 20mm Ttom Posiion]  2gmm 76mm Hem Fosition]  2gmm 70mm
Max. radial error 30.4 pm 595 um| | Mex. radial error 30.5 pa 59.5 am| | Max. radial error 308 pm 508 pm
Min radial error 23.8 pm 486 pm) | Min radial error 25.1 pam 49.6 am| | Min radial error 25.2 um 50.8 pm
Average radial exror 26.7 pamn 53.2 upm] | Average radial error 27.2 pm 54,3 am | Average radial error 27.6 gam 55.7 gan
Covariance 6.5 -65.7 Covariance -0.5 -58.7 Covariance ~5.2 -78.4
Standard deviation 2.8 -8.1 Standard deviation ~-0.7 -1 Standard deviation -2.3 -8.9

(a) Spindle speed : 100rpm (b) Spindle speed : 1000rpm (c) Spindle speed : 3000rpm

Fig. 9 Results analysis of rotational accuracy test of NC lathe spindle
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