5

LASER TECHNOLOGY

0% FH4M
2016 427 H

Vol. 40,No. 4
July,2016

XEHS: 1001-3806(2016)04-0555-05

ETHMREERN_KRUSHHFEEREE

@@l ﬁ’gl7ﬁ%l7é£%l7éﬂ /@l,ﬁg‘%l,ﬁﬁ%l,lﬁﬁﬁz
(L ARTORY: Aghflsabe,) I 510006 ;2. MG /R Tk Ko fiRavbe JEr 5 BORBEZEIT, /K7 150001 )

E: O TR I 5 G e 50 B0 D B AV R RS, >R 17 AR 30 8 B2 B0y e/ N SR IR U5 05 0%, e
XIS B S A S R T, SRAT AL UL B O A B A AR, AR5 B2 20 A ) e RABLA T b Bee e AL (B 3 i i 5
HOM A BAR R AT 7 EE M RIS SR S IE , Wi 1 %07 ik AT AT PE A G R . A5 R AR, SCBL T XM S G
U R B2 A T RS SR E 0. 01mm , SRAT 84005 () e D0 50 L A FR A A 5 X T B e BORVRE R 9 AL B9 1 A I
Z AEA Y] AR T R O0 S BRI IR SRR B G o U T7 IE T I P 5 SR8 A 09 e A L A i TR B L
ZEMBOTA B E RS E

KR DS THE ERE R oD IRE s M R S I s ST

HESES: V232.4;TN247 XEERERS: A doi: 10. 7510/jgjs. issn. 1001-3806. 2016. 04. 021

Blade trailing edge contour based on probability density least-square fitting
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(1. Department of Automation, Guangdong University of Technology, Guangzhou 510006, China;2. Opto-electric Institute in
School of Astronautics, School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to solve the problems for measurement and modeling of gas turbine blade trailing edge contour, a least-
square circle fitting method based on probability density was proposed. After several times of fitting data repeatedly, each fitting
center coordinate and radius was obtained. The maximum value of probability density distribution was looked as the optimal
value. The errors of fitting data were analyzed by data simulation after theoretical analysis and experimental verification. The
feasibility and robustness of the method were verified. The results show that the fitting of blade trailing edge contour and the
estimation of parameter data are realized. The fitting error is +0.0lmm. The optimal center coordinates and radius of circle
fitting is obtained. For the blade trailing edge composed of straight line segments and short arcs, the fitting result is effective and
accurate in the case of unknowing the point of tangent and arc equation. The method has an important guiding significance to
precision measurement, machining accuracy and parameter design of blade trailing edge contour.
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Fig. 1 Measurement system of linear laser experiment
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Fig.2 Cloud data of 3-D profile point of blade trailing edge
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Table 1  Circle fitting parameters of noise data under different standard devi-
ations

average of the maximum  average of the the nf]aXimum

No. o/ the ra_dms relative error  center distance re.lauve error

mm relative . . of the center

exror/% of radius/% relative error/% distance/ %
1 0.00051.739 x10 =2 0.2416 0.7597 0.8254
2 0.001 1.685x1072 0.3266 0.7611 0.9059
3 0.002-3.445x1072  0.5352 0.7506 1.837
4 0.004 -5.071 x10°>  —-0.8972 0.7705 2.003
5 0.006 -0.1598 -1.561 0.7106 2.167
6 0.008 -0.3224 -2.168 0. 6648 2.795
7 0.010 -0.5247 -3.219 0.6678 2.498
8 0.012 -0.7522 -3.820 0.6435 3.389
9 0.014 -1.014 -4.474 0.8220 3.995
10 0.016 -1.207 -4.904 0.9299 4.351
11 0.018 -1.725 -5.392 1.364 5.166
12 0.020 -1.982 —-17.060 1.626 6.956
13 0.025 -2.982 -7.712 2.686 8.212
14 0.030 -3.844 9.533 3.988 11.49
15 0.035 -4.538 13.85 5.475 16.16
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Fig.3 Error distributions of 500 groups of data

a—radius error distributions under ¢ = 0. 0005mm

0.010mm d—-center distance error distributions under o =0.010mm e— radius error distributions under o =0. 035mm
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b—center distance error distributions under g = 0. 0005mm

c—radius error distributions under o =

f—-center distance error distribu-
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Fig.4 Profiles of blade trailing edge

a—circle fitting diagrams of point cloud data of profile A of blade trailing edge ~b—probability density distribution histograms of radius fitting in profile A

circle fitting diagrams of point cloud data of profile B of blade trailing edge

d—probability density distribution histograms of radius fitting in profile B

c—

e—cir-

cle fitting diagrams of point cloud data of profile C of blade trailing edge f—probability density distribution histograms of radius fitting in profile C
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