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Machine tool CNC Software for measurement and analysis

-Command position
+Actual positon
(Time series data)

*Installed on computer
+Calculate position error of each axis,
path error from command path, etc.

Encoder signal

VYW

Encoder

Convert encoder signal
to actual axis position

Each servo motor drives each axis of machine CNC converts encoder signal at each sampling Software on computer calculates position
tool, and encoder signal is sent to CNC. time to actual axis position, and sent it to error of each axis, path error from command
( Encoder resolution 24bit (1.6x10 /rev) , computer along with command position. path, etc.

Sampling rate 1ms)
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MTEEE & MTESMOHEEROE (2D)

Motor group

#1

#2

#3

Moment of
rotor inertia

0.68x10°® kgm?

1.17x10°° kgm?

2.57x10°® kgm?

Total moment

-3 2 -3 2 N ?
of inertia 1.36x10™ kgm 1.85x10™ kgm 3.25x10~ kgm
Moment O_f 1.01 0.58 0.27
inertia ratio
Photqgr_aph of Cutting path
machining (Arrows show cutting direction)
surface ;

Part of measured
roughness

Line roughness Ra  0.37um Ra  0.36pum (-3%) Ra  0.31pm (-16%)
quoted from the Rz  2.54pm Rz  2.22um (-13%) Rz 1.97um (-22%)
2nd paper 3w 3um. 3um.
WWW.MWAMWMWMWMV o "V‘VA“M' ;WMV U erIn WA N
- -3um -3um
T eim 6mm 6mm
Cutting path
Position Error Peak to peak 0.8um Peak to peak 0.6um (-33%)
e IV T o e e e S R R
31t . “3um- - -
6mm um 6mm 3um 6mm

MIEEE & MTESMOHEREOLE (3D)

Motor group

#1

Photograph of

Cutting path

machining (Arrows show cutting direction)
surface

Part of measured

roughness
Surface
roughness 3um
quouted from the I
2nd paper

Position error
(3D)

LR



