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Precision evaluation of 3D optical measuring
system for forgings & stampings and its dies

ZHANG De-hai, LIANG Jin,GUO Cheng
(School o f Mechanical Engineering ,Xi’an Jiaotong University ,Xi an,710049,China)

Abstract: VDI2614/2634 is a kind of common method of precision evaluation for 3D optical measuring
systems. In order to formulate a national standard named Measurement Specification of Optical 3D Ge-
ometry for Forgings & Stampings and Its Diessa new evaluation method for optical measuring system
imposed on forgings/stampings is proposed and the testing project is also drafted. With the evaluation,
each group measuring value is considered as a single subsystem, and the minmax-difference, mean
difference and the mean square value of each group are calculated. Then,the ratio of the mean differ-
ence to the measurement mean value is defined as the system-relatively error of subsystem and the ra-
tio of the minmax difference to the measurement mean value is defined as the accidence-relatively error
of the subsystem. In consideration of the relatively error and weights completely, the system errors
and accident errors of the measurement system are calculated. For the reunification of evaluation
standard, the concept and the calculation method comprised of standardized system precision, stand-
ard accidental precision and standardized precision are put forward. The XJTUOM optical measuring

system developed by ourselves has been evaluated by the proposed approach, then the standard preci-
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sion of 0. 89 is obtained, which provides a reference for formulating national standards.
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Tab.1 Experimental data of horizontal calibration and scanning
U TRk AR T PR AR A B
IR =RV FAIE K& X % LA PR R Eamis S s KPR R
FEBR G R BR I] BEk kL IR

1 9.938 220.912 172.479 10. 024 320. 378 1977. 177
2 9.936 220.909 172. 489 9. 956 320. 366 1977.278
3 9.941 220.911 172.493 9.995 320. 372 1977, 241
4 9.943 220.908 172. 498 10. 01 320. 367 1977. 294
5 9.948 220.906 172.503 10. 028 320. 381 1977.301
6 9.942 220.909 172.492 9.997 320. 371 1977. 265
7 9.942 220.911 172.579 10.012 320. 336 1977. 251
8 9. 956 220.908 172. 580 10. 003 320. 342 1977. 288
9 9.942 220.906 172. 580 10. 003 320. 349 1977.23
10 9.952 220.909 172.579 10. 024 320. 377 1977.233
T 9. 944 220.908 172.527 10. 006 320. 363 1977. 256
4 0. 006 0.002 0. 045 0.021 0.016 0.037
* 0.019 0. 006 0.100 0.072 0.045 0.124

™ 10. 001 221.001 172.575 10. 001 320. 291 1977.018
a’ 0. 057 0.092 0. 047 0. 004 0.072 0.237
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