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Profile Error Measurement of a Turbine Blade Using a Contact Type 3D-Scanner

Byung-Su Kang', Jae-Gwan Kang*

% Abstract IL

In this paper, profile error measurement method of a turbine blade using 3D-scanner is developed. The method begins
with scanning the upper and lower sides of the blade on which three small balls are attached, and constructs a solid
measurement model by registering the two scanned surfaces. Airfoils are derived from the model at each interval
by intersecting it with a plane, and arranged with design airfoils. The 2* factorial design search method is engaged
in arranging the two airfoils, from which the main blade parameters including the edge radius are computed. The
developed measurement technique is applied to practical blade manufacturing and validates its effectiveness.
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(a) upper side
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(b) lower side

Fig. 5 Scanning of upper and lower blade sides
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design airfoil
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Fig. 9 Deviation between design and measured airfoils

(a) before arrangement

f)

(b) after amrangement

Fig. 10 Amangement of two airfoils
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Table 1. Parameter values estimated by measured data

Design Data
A B C D H LR| TR
WI1{41.21|50.28 | 44.11 | 19.39 | 88.87 | 1.04 | 046
U |30.53(53.15|35.94(17.78 | 80.19 | 1.49 | 0.47
19.06 | 56.27 | 27.84 [ 15.65|70.52 | 1.48 | 0.47
P [ 10.57|60.75 | 18.48 | 13.29 | 60.08 | 1.56 | 0.47
5.25 | 6544 9.19 | 10.62 /49.63 | 1.99 | 046
GH|71.24| - |3419| - - 1.91 | 045
C|7337 - |2542| - - 1.78 | 043
Measured Data
A B C D H |[LR|TR
W1 [40.65|49.67 | 43.8 [19.31 8893 | 1.01 | 0.51
U [ 3098 | 534 (3594 |18.11|80.51 ] 1.34 | 0.60
19.54 156.62127.99{16.06 {7097 1.37 | 0.69
P | 10.75(60.97 | 18.75 | 13.23 | 60.61 | 1.42 | 0.53
M ! 499 [ 6539 9.59 10 {50.01| 2.03 | 0.55
Gl 7138 - [3496| - - 222 | 0.51
C |7397| - |2617) - - 1.78 | 0.61
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