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An Experimental Study on Selecting the Diameter of Probe Stylus of
a Coordinate Measuring Machine in Measuring the Edge Profile of
High Pressure Compressor

Sooho Joung + Jai-Hyun Byun

Department of Industrial and Systems Engineering and Research Center for Aircraft Parts Technology,

Gyeongsang National University, Jinjoo, 660-701

When the trailing edge and leading edge of an airfoil contour of high pressure compressor blades are
measured, there exists a measurement error due to the size of the probe stylus ball diameter. In this paper
an experimental study is provided to determine the optimum diameter of the probe stylus in inspecting the
airfoil of the high pressure compressor blade. The measurement and analysis procedure suggested in this
paper will be helpful to those who are involved in measuring and inspecting various types of blades.

Keywords: coordinate measuring machine, high pressure compressor, aitfoil, blade, leading edge, trailing
edge, probe stylus diameter, probe slip error, measurement error
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stylus ball size| ball material | stylus length | stem material
1.0(0.04) ruby 20(0.78)  ltungsten carbide
2.0(0.08) ruby 20(0.78) stainless steel
3.0(0.12) ruby 200.78) stainless steel
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e X =E Y 3= X 2E Y 2% X HE Y 3=
1 ~0.537965 -0.014116 -0.542019 -0.015866 -0.535573 -0.013570
2 -0.542044 -0.015320 -0.544613 -0.016510 -0.546568 -0.016825
3 -0.543766 -0.015762 -0.546360 -0.016774 -0.547237 -0.016890
4 -0.546404 -0.016269 ~0.549497 -0.016829 -0.548626 -0.016902
5 -0.547489 -0.016417 ~0.551405 -0.016568 -0.551159 -0.016674
6 -0.550630 -0.016423 -0.552814 -0.016220 -0.553351 -0.016039
7 -0.551272 -0.016334 -0.553817 -0.015817 -0.553689 -0.015888
8 ~-0.553182 -0.015814 -0.555092 -0.015146 ~0.555499 -0.014856
9 -0.554489 -0.015308 —0.556692 -0.014014 -0.557236 -0.013573
10 -0.556189 -0.014343 -0.558071 -0.012749 -0.558074 -0.012766
11 -0.557503 -0.013295 -0.558897 -0.011768 -0.559140 -0.011508
12 -0.558940 -0.011739 ~0.559672 ~0.010579 -0.559629 -0.010743
13 ~0.559507 -0.010898 ~-0.560142 -0.009585 -0.560380 -0.009238
14 -0.55983%4 -0.010220 -0.560576 -0.008308 -0.560734 -0.008257
15 -0.560566 -0.007783 -0.560922 -(0.,006487 -0.561096 -0.006644
16 -0.560868 -0.005923 -0.561041 -0.005119 -0.561312 -0.004728
17 -0.560908 -0.003934 -0.561000 -0.004083 -0.561344 -0.003155
18 -0.560900 -0,003831 -0.560794 -0,002471 -0.561320 ~0.002920
19 -0.560273 -0.001148 ~0.560557 -0.001525 -0.561299 -0.002785
20 ~0.559441 0.001064 -0.560070 ~0.000005 -0.560394 0.000696
21 -0.558512 0.003065 -0.559303 0.001876 -0.560077 0.001537
22 ~0.557222 0.005329 -0.558057 0.004293 -0.559058 0.003687
23 -0.555962 0.007250 ~-0.557008 0.006055 -0.558041 0.005409
24 -0.554456 0.009343 -0.555315% 0,008376 -0.555870 0.008636
25 -0.552756 0.011300 -0.553063 0.011101 -0.553575 0.011477
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-0.54733 | ~0.54729 | -0.54660 | X ¥4 M2l 2R A 7FH vES <Y 2>¢] o] 2 YU ¥ Jol| M leading edge F
000314 | -0.00332 | -0.00282 | Y 24ae] g 9 THH(mean line)S] 2= EHFE 004 inch A Y=
R | 0013792 | 0.013878 | 0.014772 | 0.018%0.0025 AT FAF PIFT & & H70] lmm2 2mmd

IE 3. Leading edge $-$] =3 dlo]¥] (&4] : inch)
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Ne- X #E Y #%E X 2% Y 2= X 2% Y 2%
1 0.546490 0.079381 0.548139 0.078986 0.549169 0.078250
2 0.549964 0.077552 0.552529 0.076778 0.554895 0.075519
3 0.553337 0.076093 0.557978 0.074144 0.560650 0.072547
4 0.556142 0.074660 0.562212 0.072035 0.565891 0.069733
5 0.559563 0.072979 0.566067 0.069922 0.570158 0.067053
6 0.561889 0.071778 0.569808 0.067532 0.573231 0.064813
7 0.565376 0.069849 0.572746 0.065429 0.575608 0.062620
8 0.568268 0.068108 0.575283 0.063304 0.577237 0.060815
9 0.570677 0.066427 0.576430 0.062074 0.577862 0.059917
10 0.573520 0.064250 0.577915 0.060118 0.579066 0.057474
11 0.575448 0.062518 0.578580 0.058986 0.579364 0.056644
12 0.576794 0.060923 0.579122 0.057616 0.579607 0.055663
13 0.577976 0.058774 0.579534 0.056123 0.579727 0.054761
14 0,578468 0.057333 0.579630 0,054013 0.579585 0.053011
15 0.578614 0.053093 0.579043 0.052365 0.579409 0.052548
16 0.577894 0.051576 0.578675 0.051731 0.578570 0.051025
17 0.576761 0.050381 0577811 0.050701 0.578279 0.050650
18 0.575291 0.049213 0.576707 0.049661 0.577868 0.050241
19 0.573414 0.048180 0.575706 0.048941 0.576614 0.049248
20 0.571945 0.047564 0.573696 0.047871 0.573206 0.047273
21 0.569311 0.046657 0.571819 0.047158 0.572590 0.047014
22 0.566191 0.045966 0.568675 0.046304 0.570433 0.046359
23 0.563138 0.045552 0.565035 0.045613 0.566098 0.045474
24 0.559319 0.045175 0.561371 0.045106 0.562241 0.044937
25 0.554085 0.044824 0.558026 0.044841 0.556413 0.044481
26 0.549205 0.044443 (0.553001 0.044519 0.551827 0.044173
27 0.544833 0.044203 0.548487 0.044264 0.547187 0.043911
28 0.540090 0.044012 0.543752 0.044066 0.542569 0.043650
29 0.535746 0.043754 0.539102 0.043816 0.538404 0.043437
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2d 8 33 -
Imm 2mm 3mm
@ | 0.483088 | 0.492809 | 0.484952| X BA1AY ¥
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V | 0.037606 | 0.037982 | 0.038455 0.04+0.005
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