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A point cloud data processing method for in-position measurement
of sealing surface of triple eccentric butterfly valves

Peng Ping',Chen Shijian®,Ren Lijie*, Yu Xinhai' ,Chen Shangshu®,Li Jin'
(1. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237,
China; 2. SUFA Technology Industry Co. , Lid. , CNNC, Jiangsu 215011, China)

Abstract : The tri-eccentric butterfly valve relies on full surface contact between the butterfly plate and the valve seat sealing surface to
achieve zero leakage sealing effect. The sealing surface of the processing and manufacturing accuracy has a vital influence on the sealing
performance. The existing sealing surface measurement mainly relies on the off-line measurement, and there are some problems such as
inconsistent measurement datum and measurement errors caused by secondary clamping. In this study, the precision in-position
measurement technique of sealing surface and the original point cloud data processing method is proposed. For the measured sealing
surface, the trough-clustering algorithm and the normal vector-surface fitting algorithm considering constraints are proposed. The key
parameters and machining error of the sealing surface are obtained. Compared with the least square method, the relative accuracy of this
algorithm is improved by more than 60% . The relative error between the cone angle of the sealing surface of the three-eccentric butterfly
valve measured in situ and the result measured by the CMM is only 0. 43% , which meets the requirement of +0. 5% . The measurement
accuracy of the in-position measurement technology of the sealing surface has been verified effectively, which provides a reliable
technical means for the precision measurement of high-end valves in the future.

Keywords : in-position detection; point cloud processing; surface fitting; normal vector
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Fig. 1 Troughs-clustering process
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Fig.2 Filtering/denoising process

1.3 RaEXHit5REE

e BRS04 32 ) oA X b TR PR A T AR A A
AL ORGSR AR R i R T Y 2 R
S35 HT (principal component analysis, PCA) , I LT
RIS = WA ), (ER T8 AR DD R 1
FEOEX I 2 10 B S 6T 1 RO SCR LT k-l
AR BELA T LA s SRR A e i, i
SRV T 1872 1), SRS AT T ) 925 1) A S 0
SRR, SRR kdiree BRI 45 F Sk A T8 R AN
P, AR % DRl 7 5 D R B kAR I (k Ch ST &
o OF

WAL 3 Fr7s 0 BT AT i SRV 18] 4, 4% i s 1k 0]
TR —2, o T 22 5 2 MDA R A o S

MR AR5 28 = 7 [l — 2 T IE K B s
n 3R 5 I BEA TE T, 4 7 A i) i 41 O B 5
ML P, BYISHRZA KT 1800, AR, wll 2298 H& % g
Eﬂﬁ/f%ﬁﬁ Biéﬁ}@iﬁ%%ﬁ/ilﬂ 2=,

B3 kA5

Fig.3 Normal vector estimation and adjustment
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Fig.4 Three sealing surface structure of eccentric

butterfly valve
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Fig.5 Surface model based on surface normal vector
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Fig. 6 System diagram of measuring device
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Fig.7 Three eccentric butterfly valve sealing surface

in-position measurement device
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Fig. 8 Processing process of point cloud data
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Fig. 10 Processing error distribution of sealing surface of

three-eccentric butterfly valve
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