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Reconstruction method of blade 3D profile based on line-laser scanning
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Abstract: As the core component of aero-engine, the blade plays a key role in its safety and reliability.
The dimension and shape accuracy of the blade profile have always been strictly required in the process of
blade machining and measuring. Thus, in this paper we propose a method for reconstructing the three-
dimensional profile based on line-laser scanning. First, based on the developed four-axis blade measure-
ment device, the rapid scanning and data acquisition of the blade profile are realized by combining the
linear encoder and the line laser sensor. Then, a registration method based on the geometric features of
the blade datum plane is further proposed to align the multi-view scanning data of blade profile, and the
high precision reconstruction of the blade profile are achieved accordingly. Finally, a typical blade is

taken as the experimental object for profile reconstruction experiment, and the profile reconstruction da-
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ta is compared with the CMM measurement results from the same blade. The results show that the aver-

age deviation of cross-sections in blade profile is less than 0. 040 mm and the standard deviation is less

than 0. 028 mm. This demonstrates the accuracy and feasibility of the proposed method.

Keywords: Line-laser; Blade profile; 3D reconstruction; Multi-view data registration
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Fig. 3 Scanning principle of blade profile based on line-laser
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Tab. 1 Quantitative analysis of deviation value

I W AE/mm ¥J{E/mm FrfEZE /mm
Si 0. 085 0. 025 0.017
So 0. 085 0. 040 0.016
S; 0. 094 0. 026 0.028

3 1 TLLE 1. 5 CMM 45 553 1, i B =
AR R KA 22 R 0. 094 mm. P34 f 25 48
0. 040 mm LAWY, i KAR#HEZE N 0. 028 mm, LB T
AR SCEF I B RIS

/ /

0.0800 @
"

0.0574 =
> 0.0346

”~ 0.0120

4 -0.0120
-0.0346

-0_0574I

-0.0800 !

WIS FERTXT L

WS, FEHEXT 1L

RIS F AT L

B7 ABAARGHEMLERARLE CMM 4 Rk £

Fig. 7 Reconstructed profiles and their deviation to the measurement results of CMM in target cross-sections
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