50%  Hsi B o X @ K F F R Vol.50 No. 8
2016 4 8 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2016

DOI. 10.7652/xjtuxb201608004

KANEAHERENEREHHEME
& 5 E iR 5N

A, A3, S
Gl T RHER2E AU T TR B . 611731, AR

WE: 45BN EPHE L2 hh @ R4 HPEEEEAX G EB R IRE N E T
NHEEREGAAERGF R RETREIGGE RS A @B E SR> HH T LB A ENE 1
B F R AANEABREOBMEEREWERBA M BELRRENEE - Z 5 kT AREA
HHEZEORENMNELE ;R TUNERHEZE>NRBE T REER R KA 98 E F ik, L
AERFEFPHRENL=10A FR—ZALEY . ZH5 3 AN TRIASERENERG RSN
AR RIn A RIIE T I F R AT F R T W B R IR B Tk SR ok S A R B AR IR
S, LRFANTREAAREPREREMNTEER AKX EB LR KRG HT LA EFRE L,
KEIR: b @R RN ERHA T N =N

FESES: THIIS X#EEESE: A XEHRS: 0253-987X(2016)08-0020-06

Measurement and Evaluation Method for Quality of Complex Free-Form
Surface Based on Uncertainty of Measurement

WANG Wei, ZHUANG Wenhao, TAO Wenjian

(School of Mechatronics Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: A method is proposed to solve the problem that the surface machining quality is closely
related to high physical properties of free-form surface while there exist many uncertainties of
measurement and evaluation on surface quality in domestic and international standards. The
method is used to determine the surface quality measuring position based on the distribution of
workpiece curvature and surface continuity. The method finds the extremal area of surface quality
that agrees with the mutation position of surface continuity and curvature extreme, and can
quickly and effectively determine the measuring position of surface quality. A method to
determine the waviness cut-off wavelength A, is proposed based on measurement uncertainty, and
it is found that A; = 10A. in standards is not reasonable. The method is helpful to get highly
confident evaluation index of surface quality. Test results verifies the feasibility of the method,
and show that cutting chatters belong to waviness, and the value of waviness W, is an ideal
evaluation parameter. This study is beneficial to consummating the determination of measuring
position and waviness cut-off wavelength in existing standards.

Keywords: free-form surface; roughness; waviness; measurement uncertainty; measurement and
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