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APPENDIX D 

FORWARD FLIGHT 
DETAILED DYNAMIC LOADS DATA 

D 



Forward Flight 
Detailed Dynamic Loads Data 

Detailed dynamic loads data are divided into two sections; thrust sweep data and speed sweep data. Data for both 
forward flight thrust sweep conditions and speed sweep conditions with minimized flapping trim are presented in 
tabulated form in this appendix. Thrust sweep data runs are grouped in terms of increasing rotor advance ratio and shaft 
angle-of-attack, 0%. Speed sweep data runs are grouped in terms of increasing shaft angle-of-attack, as, and thrust 
condition. For each of the measurements, the time-averaged mean, root-mean-square, one-half peak-to-peak value 
(absolute maximum minus the absolute minimum divided by 2), and the first twenty harmonics expressed in terms of 
Cosine and Sine components are presented. Definitions of the measurements that are presented in this section are shown 
below. Identification of test conditions and its location within this appendix are presented following these definitions. 

Nomenclature 

ALFS,U, ocs rotor shaft angle, positive aft of vertical, deg 

b number of rotor bl ades 

BARO atmospheric pressure, lb/ft2 

c airfoil chord length, ft 

CLRH/S rotor lift force coefficient divided by rotor solidity, wind axis, positiveup, LIFTH,C/p(QR)2SR 

CP/S rotor power coefficient divided by rotor solidity, POW/p(QR)3SR 

Cs speed of sound, ft/s 

CTH/S rotor thrust coefficient divided by rotor solidity, THRUST/p (QR)2SR 

CXRH/S rotor propulsive force coefficient divided by rotor solidity, wind axis, positive forward, 
-DRAGH,C/p(QR)2SR 

DRAGH,C rotor wind-axis drag, positive downstream, lb 

LIFTH,C rotor wind-axis lift, positive up, lb 

MTEP rotor rotational tip Mach number, QR/CS 

OMEG*R rotor tip speed, QR, ft/sec 

POINT, PT data point number 

POW rotor shaft power, TORQ,C * Q., ft-lb/s 

r rotor strain gage position along span of rotor, ft 

R rotor radius, ft 

r/R Ratio of strain gage position along span of rotor relative to rotor radius 
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RHO,p 

RUN 

SR 

THRUST 

TORQ,C 

V/OR, |i 

VKTS 

a 

£1 

free-stream air density, p, slug/ft3 

data run number 

rotor blade area, bcR, ft2 

rotor thrust, perpendicular to tip-path-plane, positive up, lb 

flexcoupling or rotor shaft torque, ft-lb 

rotor advance ratio, V/HR 

free stream velocity, kt 

rotor solidity, bc/rcR 

rotor rotational speed, rad/s 
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Measurement Descriptions 

Parameter Name Measurement Tvpe Location, r/R Units Positive Sign Convention 

MRNB1A Flap Bending 0.127 ft-lb tip up 

MRNB2 Flap Bending 0.200 ft-lb tip up 

MRNB3 Flap Bending 0.300 ft-lb tip up 

MRNB7 Flap Bending 0.679 ft-lb tip up 

MRNB9A Flap Bending 0.920 ft-lb tip up 

MREB1A Chord Bending 0.127 ft-lb leading edge tension 

MREB2 Chord Bending 0.200 ft-lb leading edge tension 

MREB3 Chord Bending 0.300 ft-lb leading edge tension 

MREB4A Chord Bending 0.454 ft-lb leading edge tension 

MRPR3 Pitch Link 0.05168 lb tension 

MRFLAP1 Blade Flap = 0.060 deg tip up 
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Thrust Sweep Detailed Dynamic Data Index 

V/OR 
Advance Ratio 

ALFS.U 
deg 

RUN PTS CTH/S DATA 
LOCATION 

0.050 -2 44 14-23 .030->.120 D-9 to D-28 

0.081 0 48 32-36 .038-X075 D-29 to D-38 

0.100 -15 63 9-18 .030->.120 D-39 to D-58 

0.100 -10 45 5-14 .030->.120 D-59 to D-78 

0.100 -2 44 6-13 .038->.100 D-79 to D-94 

0.100 5 46 5-10 .050->.100 D-95toD-106 

0.100 10 47 
49 

5-8 
5-12 

.070->.101 

.070->.120 
D-107toD-114 
D-115toD-130 

0.125 5 26 
29 

12-18 
5-12 

.054—>.lll 

.060->.100 
D-131toD-142 
D-145toD-160 

0.125 10 30 5-11 .064->.121 D-161 toD-174 

0.150 -15 63 19-27 .031->.lll D-175 to D-192 

0.150 -10 21 
22 

23-31 
12-22 

.031->.098 

.023->.119 

D-193toD-210 
D-211 toD-232 

0.150 -2 24 7-13 .041->.120 D-233 to D-246 

0.150 5 28 7-14 .059->.119 D-247 to D-262 

0.150 10 30 12-17 .070->.119 D-263 to D-274 
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Thrust Sweep Detailed Dynamic Data Index 
(Continued) 

V/OR 
Advance Ratio 

ALFS,U 
deg 

RUN PTS CTH/S DATA 
LOCATION 

.200 

.200 

.200 

.200 

.250 

.250 

.250 

.250 

.250 

-10 

-2 

5 

10 

-15 

-10 

-2 

5 

10 

22 

23 

25 

28 

30 

63 

23 

25 

29 

31 

23-27 
5-14 

5-13 

15-21 

18-23 

28-35 

15-24 

14-21 

13-19 

11-16 

.014->.060 

.015->.120 

.041->.118 

.063->.120 

.078->.121 

.031->.090 

.030->.116 

.038->.105 

.070->.120 

.083->.120 

D-275 to D-284 
D-285 to D-304 

D-305 to D-322 

D-323 to D-336 

D-337 to D-348 

D-349 to D-364 

D-365 to D-384 

D-385 to D-400 

D-401 toD-414 

D-415toD-426 
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Speed Sweep Detailed Dynamic Data Index 

ALFS,U 
deg 

CTH/S RUN PTS V/OR 
Advance Ratio 

DATA 
LOCATION 

-10 0.065 36 6-11,22-33 .251->.006 D-427 to D-462 

-5 0.065 51 5-18 .250->.011 D-463 to D-490 

-2 0.065 
0.065 

32 
34 

7-19 
5-18 

.250->.000 

.250->.032 
D-491 toD-516 
D-517toD-544 

5 0.065 38 5-21 .250-->.010 D-545 to D-578 

-10 0.080 37 5-18 .251—>.011 D-579 to D-606 

-5 0.080 53 5-10,12-21 .250->.014 D-607 to D-638 

-2 0.080 
0.080 

32 
35 

20-32 
5-19 

.250->.000 

.251->.031 
D-639 to D-664 
D-665 to D-694 

0 0.080 48 5-31 .013->.250->0 D-695 to D-748 

5 0.080 39 6-20 .250->.011 D-749 to D-778 

10 .0080 41 5-18 .252-->.010 D-779 to D-806 

10 0.084 31 17-22 .252->.080 D-807toD-818 

-10 0.100 37 19-31 .251->.011 D-819toD-844 

-2 0.100 33 
35 

5-15 
20-30 

.251->.000 

.251-X030 
D-845 to D-866 
D-867 to D-888 

5 0.100 39 21-32 .249->.010 D-889 to D-912 

10 0.100 41 19-30 .251->.000 D-913toD-936 
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