B T

E]

FH 572

499

o
B

ri—

DOLhttp: /dlx.doi.org/10.5139 JKS AS 2012.40.6.499

$ A%y 28 Fdelze] T2 47 2 A4

Z*, Balakumaran Natarajan®, ©]#|| gk, 4l =

Structural Design and Analysis upon Active Rotor Blade with

Won-Jong Eun* Balakumaran Natarajan*, Jae-Hwan Lee**

Trailing-edge Flap

*k%

and Sang-Joon Shin

ABSTRACT

Vibratory loads imposed by the rotating blade upon the fuselage has been one of major
obstacles in rotorcrafts. A new concept of rotor blade is currently developed to adopt an
Active Trailing-edge Flap (ATF) to alleviate such obstacles. The flap is mounted at 65~85%

spanwise location from the rotor hub. The nominal rotational speed of the

blade is as

high as 1,528 RPM, to match the required tip Mach number. Structural integrity is one of
the important design aspects to be maintained and monitored in this special type of rotor.
This is due to that many detailed components, which drive the flap, are inserted inside
the rotating blade. To conduct its structural design and analysis, CAMRAD-II and the
one-dimensional beam analysis are used. At the same time, three-dimensional finite element
analysis are also used, such as MSC. PATRAN/NASTRAN, in order to analyze the details
of the present active blade. As a result, comparable characteristics for the present rotor are

predicted by both approaches.
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Table 1. SNUF =&lolE &M SM vl

&4 LRI A7 ZFo] (%)
EA (N) 4.600x10° | 4.569x10° | -0.7
GJ (N'm? | 6.800x10" | 6.810x10' 0.1
Eliap(N-m?) | 5.700x10" | 9.892x10' | 735
Elag(N'm?) | 1.900x10° | 2.237x10° | 177
Mass(kg/m) | 5.500x10™" | 5.500%107" 0

ly(kg'm) | 2700x10° | 6.252x10° | -76.8
lo(kg'm) | 2.250x107* | 2.939x10* | 30.6

Front spar skin

Glass fabric 0

Fairing

Glass fabric 0 °
Glass fabric 0 °

454 ecm

10.24 cm |

Fig. 1. SNUF £3olE ttH oA
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Table 2. Ballast Weight &% (kg/m)
Hl 2ol & =W s B2
2o | 1]0.00188 » | 1]01825
1l le @2 2| 0.6643
2 3
o | 210.00064 ° 31 00667
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