it R

5
op
=

- 25 .

doi: 10.11823/j.issn.1674-5795.2024.02.03

ﬁﬂiﬁ 5“527?6&4«

ﬂ’i“t, g}‘/f"‘ YU gﬁféfé, }:‘T’:]]_I‘J%/féi
(TRt ERMNERRGHRAF, J7%& )M 510630)

W OE: AR THREME RS, L E R, LSy B ENE S, NET 5 R
MEFF, NEHEHENE ., BokBEHENETE., ZAFNUEVERBEMNET . BEPUEE
WG A B Bt N & 7 kR EAfh e i oM T THRRMNESE, RARXREQCNESE, ZREFENEES
St B E O B R AR MR T T E G IE AL B AL SR Bk G AU e 2 18] B A I R
BREMA., FEVMENERBENNET ER AR, FENERER., FEANAWERL; RAGENE
TR mEHE. Ao, FHEBATHRE.

KW RHE; WEFE; L BNT

FESES: TBY; TB22; THI124  XEkFRERRL: A XEHS: 1674-5795 (2024) 02-0025-07

Overview of coaxiality measurement methods

ZHAO Ying, QTAO Renxiao, GUO Xinxin, ZHOU Jianjun
(GRG Metrology & Test Group Co., Ltd., Guangzhou 510630, China)

Abstract: Elaborating on the definitions of coaxiality between mechanical structures, coaxiality between optical
axes, and coaxiality between optical axes and mechanical axes. It introduces the principles and advantages and disadvan-
tages of coaxiality measurement methods for mechanical structures, such as extensometer coaxiality measurement method,
strain gauge coaxiality measurement method, dial gauge coaxiality measurement method, coordinate measuring machine
coaxiality measurement method, laser alignment instrument method, etc; Analyzed the characteristics of optical axis
coaxiality measurement methods such as interference comparison measurement, reflective centering measurement, and di-
rect transmission measurement; This article introduces the principle and application of a coaxiality measurement method
between optical and mechanical axes based on image processing and machine vision technology. It is pointed out that the
measurement method for coaxiality between mechanical structures is relatively traditional, which has disadvantages such
as low measurement efficiency and the need for human judgment; Coaxiality measurement technology will develop to-
wards high precision, automation, and non-contact.
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Fig.1 Schematic diagram of coaxiality test sample
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Fig.2 Schematic diagram of coaxial test rod with resistance

strain gauge attached
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(a) Diagram of axis parts
placed in V-block orientation
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Fig.3 Schematic diagram of measuring coaxiality of shaft parts
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(b) Schematic diagram of the process of
measuring coaxiality with a dial gauge

using a dial gauge method
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Fig.4 Schematic diagram of measuring coaxiality of holes

using collimation method
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Fig.5 Schematic diagram for measuring the coaxiality of optical lenses using interference comparison method
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Fig.6  Principle diagram of reflective centering coaxiality measurement method
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Fig.7 Principle diagram of transmission direct measurement method for coaxiality
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Fig.8 Block diagram for coaxiality measurement between the
optical axis of calibration mirror and the mechanical axis of

artillery sleeve
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