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Accurate measurement method for geometric features
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Abstract: Aiming at the problem that the efficiency and accuracy of existing measurement methods for geometric fea-
tures of large-radius short arcs are difficult to meet the inspection requirements of mass-produced parts, a new measure-
ment method is proposed. Firstly, a coordinate measuring machine is used to measure the two straight edges connected to
the arc, and the intersection coordinates and included angle of the two straight lines are calculated. Then, the direction vec-
tor of the angle bisector is solved. The coordinate measuring machine is used to approach the workpiece along the direction
vector from the intersection of the two straight lines, and the contact point between the coordinate measuring machine probe
and the arc is recorded. The distance between the contact point and the intersection of the two straight lines is calculated,
and finally the arc radius is obtained based on this distance. Experiments were conducted to verify the application effect of

the proposed method, and the results show that compared with traditional measurement methods, this method has higher

WimBH: 2025-04-14; fEEBH: 2025-06-10
EEUHE: EEXARPAREETH (52175435)
S| AE R, BRMS, Sk, 4. ORI /NRIU U RAAE RS B 5 D5 ik (1], TRl AR, 2025, 45
(5): 40-47.
Citation: LIF Q, CHEN P, XIE J Q, et al. Accurate measurement method for geometric features of short circu-
lar arcs with large radii[J]. Metrology & Measurement Technology, 2025, 45(5): 40-47.




iR

Bit5HE - 41 -

measurement accuracy and shorter time consumption. The research results are of great significance for promoting techno-

logical progress in the field of high-end manufacturing.

Key words: geometric metrology; parts measurement; large -radius short arc; arc radius measurement; coordinate

measuring machine; measurement accuracy; measurement repeatability; measurement efficiency
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(a) Insufficient measurement points
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(b) Measurement points exceeding the surface model
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(¢) Result deviation diagram
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Fig.1 Large-radius small circular arc features and

measurement limitations
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Fig.2 Measurement principle of the radius R of a circular arc
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Fig.4 Circular arc characteristics to be measured
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Tab.1 Ratio of diameter to arc of the circular arc

characteristics to be measured

[F AL / mm [y =4
R1% 1.28

R2%S, 2.54
R20% 2.54
R42 7.08
R1003 12.70
R10°%3, 12.70
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Fig.5 Acquisition of the true value of the circular arc radius
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Tab.2  Experimental data of the traditional method ¥/%. mm
ke S SLPRfE i ez H{H P 5 S PR ELAY 22 (B
R1y? 1.36 1.17 0.95 0.96 0.222 1.03 -0.33
R2%, 2.02 2.63 455 1.69 2.86 2.96 0.94
R2§¥ 2.02 1.98 1.48 1.38 0.60 1.61 -0.41
R4; 4.99 3.96 3.72 5.27 1.55 4.32 -0.68
R10y? 10.26 9.88 9.00 10.17 1.17 9.68 -0.58
R10%; 10.28 10.52 9.78 8.95 1.57 9.75 -0.53
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Tab.3  Experimental data of the method in this paper ¥ /5. mm
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R25¥ 2.02 2.04 2.04 2.03 0.01 2.04 0.01
R4Y 4.99 4.85 4.96 4.79 0.17 4.87 -0.12
R10y° 10.26 10.36 10.58 10.45 0.22 10.46 0.20
R10% 10.28 10.38 10.49 10.36 0.13 10.41 0.13
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Tab.4  Comparison of measurement efficiency
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