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ABSTRACT

This paper contains a review of problems in the localized blade manufacturing process
through KUH program and research for improvement of it. Contrary to development, mass
production needs reliable process due to the long period of supply. The main process of

blade manufacturing(Lay-Up, Curing)

accepts

new equipment(Robot, Heatmold) for

improvement of it. And then, the evaluation is performed. Additionally, it is proven that
blade which is made by the new process is suitable for mass production by conducting a

performance test in the development phase.
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Molded blade stage
—Assembly(2XtH )
—Curing(ZA%}) —Demold
—Trim(X|33) —=X-ray HA
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—Laser Tracker/X| Z-7-(KAD)

Metal CH=

-Bush (5-Axis M/C)
-Tab (Forming)
-Nitip(HFZ3)

Bonded blade stage
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—~Z3HA/Q) E3

23 SHE (Pre cured)
-F/Stopper, Cover(A/C)
-Compound(Heat press)
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Equipped blade stage
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Fig. 1. Blade Manufacturing Process
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Fig. 2. Blade Roving Spar
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Fig. 10. The Comparison of Heat-Up Rate
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Table 1. X-ray test
SLHALS 3
s@ oF Mt ( f 2|')
=4 # | # | #3

X-ray L/E| 2500 320 | 180 | 250
[Crit. Area] 520
mm MAX | T/E| 520 190 | 185 | 180

pection Results
15T ppv 2 ppy 3% ppy

No indication No indication No indication

X-ray results were confirmed. X-tay results were confirmed. X-tay results were confirmed.

Void Void Void

X-ray results were confirmed. Xeray results were confirmed. X-ray results were confirmed.

Fig. 11. Pre—Production Verification
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Fig. 12. Basic Property Test
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N - A Mi2(zelxm) | 0 | 3796 | 4045 | 661
. T Carbon Fabric | 2030 | 3083 | 3221 | 451
P ] Glass Fabric 2030 1969 2053 | 4317
S, Carbon Fabric | 3330 | 2260 | 2310 | 221
Fig. 13. Chord-wise Length
Mi2(zwlAm) | 2030 | 1760 | 1842 | 471
N Table 3. Modal Test
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e ~u- Z2#1
Po e BE 1gFEE | 1RFoS
St F15)
" B 1 4.88 4.85
2 2 2775 27.71
‘ o 1000 20.00 3000 -’I(IJDO 5000 6000 70‘00 3 47- 1 3 47- 1 6
Fig. 14. Twist Angle 4 68.63 68.66
5 95.76 96.19
’ 6 103.01 102.68
“ i
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Fig. 15. Chord-Wise CG
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Fig. 17. Hovering Performance Comparison

Disp. ellaw D amper Axial SRO01 Vellow Blade 460 F lap

TTTTTT

TTTTTT

Fig. 18. Stability Test
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Fig. 19. Flight Test(Vibration)
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Fig. 20. Cruise Flight Performance
Comparison
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Fig. 21. Load Comparison
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