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A Study on the Machine Capability Index Evaluation of Machining Center
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Table 1 Level of capability limits

Crk level
Cunx>1.67 Very good
1.67 > Co > 1.33 A
1.33 > Cuix > 1.00 B
1.00 > Cp > 0.67 C
0.67 > Cink D
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Fig. 1 Diagram of ga?;é R&R

Table 2 Standard of Gage R&R valuation

% Contribution |%b Study variation
Acceptable <1% <10%
May be acceptable 1% ~ 9% 10% ~ 30%
Need to be improved > 9% >30%
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Table 3 Specifications of Machining Center

Spindle(Max) 42,000(rpm)
Feedrate(Max) 60(m/min)
Table size(X/Y/Z) 400x550x485(m)
Positioning Accuracy 0.005(mm)
Repeatability 0.0025(mm) or less
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Fig. 2 Test specimens
(a)KS B ISO 10791-7A 160 (b)Hole specimen
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Table 4 Specification of the CMM
Strokes 400x400x300(x/y/z)
Table size 1040x1140x2050(x/y/z)
Resolution 0.0005(zem)
Probe size 0.5(mm)
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Fig. 3 Diagram of machine capability index - linear test
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Fig. 5 Diagram of machine capability index - positioning test
(a) X-axis direction (b) Y-axis direction

Table 4 Results of machine capability index - positioning test

specimen| Testl Test2 Test3 Test4 | tolerance
X-axis 0.82 0.75 0.76 0.74
- 0.005
Y-axis 0.47 0.65 0.53 0.66
X-axis 1.79 1.97 1.78 1.84
0.01
Y-axis 1.21 1.7 1.35 1.70
X-axis 9.50 10.04 10.77 10.60
0.05
Y-axis 7.18 10.05 7.95 10.04
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