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Thin and wide airfoils are difficult to be machined precisely because they are

Received 10  June 2014 deformed during and after machining processes. This paper presents the results of
Revised 7 August 2014 the airfoil deformation measured by three-dimensional (3D) scanning equipment.
Accepted 22 August 2014 It also discusses the influences of fixture and the machining process on the
distortion of the thin airfoil. The simple fixture bended the thin airfoil to a U-
Keywords: shape at the first process, and the vacuum fixture decreased the distortion of the
Afrfml‘ machined airfoil at the second process. The long and thin airfoil supported by two
D IStor.tllon points was buckled during the machining at its two end-regions at the third
N_IaChmmg process. Results from this study suggest that use of vacuum fixture decreases the
Fixture machining distortion of thin and wide airfoils.
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Table 1 Test equipment

Equipment Specification

Max weight: 1,400 kg

Machining center

C40U 5-axis Stroke: X850 Y700 Z500 mm
3D Scanning Area: 38x29 - 2,000%1,500 mm’
ATOS 11 Point spacing: 0.02 - 0.062 mm
Table 2 Cutting tools
Ist 2nd 3rd
Rough Finish Finish Finish
Tool D20 D32 D32 D10 Ball

Table 3 Material properties of Al7075

Yong’s Modules 71.7 GPa
Poisson’s Ratio 0.33
Density 2810 kg/m’
Tensile Strength 276 MPa
Yield Strength 145 MPa

Top

Tailing
Edge(TE)

Middle &
Center(CE)

Leading
Edge(LE)

Fig. 2 Naming and measuring points
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Fig. 3 1st Process in simple supported fixture
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Fig. 4 2nd Process in vacuum fixture

Fig. 5 3rd Process in simple supported fixture
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Fig. 6 3D Scanning Data in Test 1 Raw material
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Raw material

15t process | 2nd process

3 process

W .

295 | 419 | 297 | 08 | 040 | 0.64 | 0.08 | 012 | 0.11 | 0.67 | 0.03 | -0.61

4.62 | 565 | 482 | -0.39 | 0.29 | -0.11 | -0.10 | -0.08 | -0.18 | -0.26 | -0.26 | -1.05

374 | 518 | 4.49 | 0.54 | 066 | 0.71 | 0.02 | 0.11 | -0.01 | -0.04 | -0.12 | -0.03
(a) 3D Scanning Data in TEST 1
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Fig. 7 3D Scanning Data
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