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Static Load Test of a Helicopter Main Rotor Blade
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The internal material structure inside the rotor blades of the helicopters are usually very

complicated. Therefore, it is difficult to determine the elastic characteristics such as the bending

rigidity (EI) and the torsional rigidity (GJ) directly. By applying a known static load on the blade and

carefully measuring the resulted deformations, the elastic characteristics of the rotor blade can be

determined. In this paper the test methods and the results are discussed.
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I . Grip pad 10. Balance weight and support
2. Grip plate—Upper I'1. Retention bolt hole bushing
3. Doubler 12. Wear pad (4 reqd)
4 . Spar 13. Spar spacer
5. Alignment drivescrew 14, Core
6. Tip weight support 15. Skin
7. Tip fairing 16. Spar closure
8 . Trailing edge strip I17. Trailing edge closure
9. Trim tabs 18. Grip plate—lower
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®-1 BIFE—A> MCLBER SE
length in mm; angle in deg 1) A.Tan, Y. Nakajima, T. Kawada: Elastic Charac-
P R-x| Ay oy ¥ & &’ Eai b teristics of Main Rotor Blade of Bell 206L-3,
0 0| 450 | 162.5 | —287.5 | 60.000 | 60.000 | 60.000 | 0.000 KAWADA REPORT 91-A003, Nov. 1991.
1| 2630(326| 93.5| —232.513.407 | 13.689 | 13.488 | —0.049
2 | 3230|330 | 97.5| —232.5| 6.616 | 6.804| 6.672 | —0.033 2) S.P. Timoshenko, J.N. Goodier: Theory of Elastic-
3] 3830]332] 99.5[—232.5| 2.289| 2.327| 2.301| —0.006 ity, McGRAW-HILL.
4| 4280|330 | 97.5| —232.5| 0.719| 0.690| 0.711| 0.005 3) Bell Helicopter Textron: Bell Model 206L3
5| 46801266) 81.0| —185.0| 0.192] 0.185| 0.190 | 0.002 Maintenance Manual Vol4 Flight systems, BHT-
6 | 4950 | 153 | 81.0 | — 72.0 | 0.065| 0.067 | 0.066 | —0.001 206L3-MM4, Jan. 1990.
7 | 5400 | 300 | 100.0 | —200.0 | 0.000 | 0.000 | 0.000| 0.000
Concentrated force P=4.8 kgf is applied at the blade tip
Blade is fixed at R —x=5 400 mm
KR-2 HLYE—AIMLBETM
length in mm; angle in deg
I |R—x|Ay | »! v £ &’ &2 0;
0 01450 | 162.5 | —287.5|7.060 | —6.850 | 2.037 | 1.772
1 230 | 317 | 84.5| —232.5[3.790 | —4.730 | 1.519 | 1.541
2 430|319 | 86.5| —232.5[3.680 | —4.520 | 1.456 | 1.474
3 830 | 359 | 126.5 | —232.5 | 3.240 | —5.090 | 0.305 | 1.330
4 | 1430(330| 97.5| —232.5|2.700 | —3.720 | 0.803 | 1.115
5 2030|324 91.5| —232.5|1.880 | —3,110 | 0.471 | 0.883
6 | 2630|326 | 93.5|—232.5(1.300 | —2.560 | 0.193|0.679
7 |3230(330| 97.5| —232.5|0.800 | —1.880 | 0.008 | 0.466
8 | 3830|332 99.5| —232.5[0.360 | —1.050 | —0.063 | 0.243
9 | 4030|328 | 95.5| —232.5[0.222 | —0.748 | —0.060 | 0.170
10 | 4180|328 | 95.5| —232.5]0.176 | —0.538 | —0.032 | 0.125
11| 4280 (330 97.5| —232.5|0.144 | —0.428 | —0.025 | 0.099
12 | 4380|331 | 98.5| —232.5|0.106 | —0.316 | —0,020 | 0.073
13 | 4480|324 | 91.5| —232.5|0.094 | —0.246 | —0.002 | 0.060
14 | 4580|297 | 81.0 | —216.0|0.062 | —0.182 | —0.005 | 0.047
15 | 4680|266 | 81.0 | —185.0(0.050 | —0.130 | —0.005 | 0.039
16 | 4780|278 | 81.0 | —197.0|0.039 | —0.116 | —0.006 | 0.032
17 | 4880|254 | 81.0| —173.0]0.031 | —0.087 | —0.007 | 0.027
18 | 4950 [ 153 | 81.0 | — 72.0]0.030 | —0.034 | —0.004 | 0.024
19 | 5400 | 300 | 100.0 | —200.0 { 0.000 | 0.000 | 0.000 | 0.000

Torsional moment of 11.94 kgf+m is applied at the blade tip
Blade is fixed at R—x=5400 nm
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