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A Study on the Evaluation of the Gear Measurement Capability
of a 3 Dimensional Coordinate Measuring Machine

Chang-Gun Shim' + Jai-Hyun Byun’

A coordinate measuring machine (CMM) is a computer-controlled measuring device that uses a probe to
obtain measurements on a manufactured part's surface. CMM's have been very popular over traditional
hard gauges due to their flexibility, accuracy, and ease of automated inspection. This paper considers the
use of a CMM for the inspection of gears. We compare the inspection capability of a CMM and that of a
gear-specific measuring machine. The resule of this paper may benefit gear manufacruring companies in
their dimensional quality assurance activities, especially for special type gears and for large-scale gears
which are not measurable by gear-specific measuring machines.
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| Touch [ sample [g | 2 [gunes[agaaesranedt] | xyox | azex
No.| Speed Size = | Az un

tovisec) | (Ag2= (O i | T R L R L R ot L R L R’
1 0.5 97, 163 | 23 | 68.42 | 115.2 | 1329 | 1375 | 1166 [ 3111 | 2465 | 2464 | 327 | 244 | 235 | 167
2 I 25, 42 | 22| 2416 | 1147 | 1315 | 1359 | 1126 | 3040 | 253.2 | 2474 | 310 | 260 | 223 | 143
3 1 37, 62 | 22| 3140 | 1169 | 1341 | 1366 § 117.6 | 306.2 | 2437 | 2413 | 307 | 218 | 225 | 143
4 1 49, 91 | 23 | 3832 | 1155 | 132.6 | 137.9 | 1143 | 3138 | 2495 | 249.0 | 519 | 242 | 238 | 157
3 5 97, 165 | 22 | 5235 | 109.0 | 139.6 | 1313 | 1287 | 3168 | 2408 | 2515 | 336 | 279 | 252 | 183
[ 5 25, 42 122 | 21.03 | 109.6 | 135.0 | 1286 | 127.9 | 312.2 | 238.0 , 2428 | 315 | 262 | 230 | 173
7 5 49, 91 | 22 | 31.09 | 1065 | 1347 | 1255 | 1240 | 312.1 | 2582 | 2498 | 338 | 262 | 230 | 167
8 5 37, 62 | 22 | 26.02 | 110.5 | 136.6 | 133.2 | 1256 | 3104 | 2391 | 2389 | 324 | 249 | 228 | 159
9 0.5 49, 91 | 223832 | 1155 | 1324 | 1433 | 1150 | 3193 | 2545 | 2505 | 327 | 255 | 241 | 148
1o 5 97, 165 | 22| 52.32 | 1107 | 133.8 | 1314 | 1187 | 309.0 | 233.7 | 2369 | 347 | 268 | 249 | 183
1t 10 49, 91 | 22 ) 3057 | 1154 | 1342 | 1371 | 1185 | 3049 | 2362 | 2474 | 318 | 239 | 228 | 150
12 10 37, 62 | 22| 2546 | 1159 | 1361 | 1402 [ 120.7 | 307.7 | 2423 | 2475 { 319 | 234 | 217 | 157
13| 053 37, 62 | 22| 3049 | 1154 | 1341 | 1364 | 1155 | 3096 | 247.8 | 2455 | 52.2 | 221 | 229 | 142
14 10 37, 62 | 22| 2553 | 117.2 | 1379 ) 1454 | 1211 | 3144 | 2441 | 2584 | 337 | 248 | 233 | 159
13 3 37, 62 | 22| 2624 | 1183 ;1342 [ t40.8 | 1218 | 3127 | 2369 | 2411 | 328 | 238 | 227 168
16 1 49, 91 22| 3830 | 1153 | 1368 | 1376 | 1234 | 307.0 | 243.6 | 2443 | 319 | 239 | 235 | 155
17 1 25, 42 | 22| 2434 | 1153 | 137.4 | 1365 | 126.2 | 503.8 | 2400 | 2418 | 311 | 246 | 22.2 | 136
18 1 97, 165 | 22 | 6544 [ 1160 | 1395 | 1440 | 1295 | 3074 | 2414 | 2406 | 3200 | 241 | 242 | 152
19| 03 25, 42 | 21,2424 | 1188 | 1359 | 1496 | 120.2 | 3204 } 2540 | 2490 | 312 | 248 | 218 | 154
20 1 97, 165 | 21 6340 | 114.6 | 1344 | 142.1 | 1187 {3111 | 2459 | 2436 | 329 | 257 | 230 | 138
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