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ABSTRACT

In the geometric accuracy, most of studies have been concentrated on the analysis of the geometric
error, or a conirol path of grinding using the value of measured geometric error

In this paper, by using the value of measured motor current through hall sensor, detection of the
geometric error have been accomplished, and in-process control path of grinding for improvement

geometric accuracy, too.
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Grinding direction V(x)
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Fig. 1 Coordinates of workpiece and grinding
point

Postion of grinding poit a/L
Fig. 2 Vertical displacement under the grinding
point
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Table 1 Experimental equipment and grinding

condition
- Model : HYDRAULIC SURF
ACE GRINDING MACHINE
Grinding SGH-6
machine + Main shaft motor : FELQ-5
1.5kw 2P Yasukawa
+ Wheel speed @ 2450 RPM
Grinding | - Type : WABOK7V
wheel « Shape @ 205X25.0 X50.80
) « Material : HP 4A, HP 1A,
Workpiece STD 11
Grinding | - Plunge grinding & Dry
method - Up cut & One pass
Table speed | - 0.6, 0.4, 0.3 m/min
Depth of cut| - 10~100 zm
Dressing * Dresser : Single point diamond
* Depth of cut : 20#m
- Type @ SS-500
Torque meter| *+ Capacity : bkgf-m
- Max speed : 6000 rpm
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Fig 3. Experimental set up
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Fig 4. Relation between torque and motor current
(HP4A , 0.6m/min)
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Fig 5. Relation between torque and motor current
(HP1A, 0.4m/min)



Table 2 The slope of linear regression equation

. Table speed Slope of linear
Material ) . .
{m/min) regression eguation
HPLA 0.6 0.3710
(50 ) 0.4 0.3783
w#m 0.3 0.2019
0.6 0.5203
(ZPM) 04 0.4898
#m 03 0.4069
STD11 0.6 0.5094
(30 2 m) 04 04769
#m 03 05572
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Fig 6. Comparison of experimental results
(HP4A, 0.6 m/min)
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Fig 7. Comparison of experimental resuits
(HP1A, 0.4m/min)



Table 3 Estimation and control geometric error

Material| Table |Estimated| Measured Measurt.ad
value with
{depth | speed value value control
of cut) {(m/min)| (xm) (um)
(¢ m)
0.6 72,77 79.2 38.0
HPLA 04 5h2.87 63.3 475
S0pm) 53 T 6930 | 412 30
0.6 38.40 60.2 22.2
(HP4A) 04 40.83 38.0 38.0
ADpm) ™53 T 4845 792 507
0.6 38.47 427 269
STDH) 04 46.15 66.5 66.5
(0pm) 537 gee8 | 87 57.0
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