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NASA Armstrong Flight Research Center

ACTE Flap

(Adaptive Compliant Trailing Edge)
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Motivation and Objectives

Motivation:

* Preparing to flight test a new flap

* Using a bigger operating envelope

* Predictions indicated bigger wing loads

e Critical at two wing stations: RBS 152 and 343

Objectives:

1. Produce an adequate calibration database

2. Record structural deflections

3. Check the AC data system against our lab data system

4. Check for aileron binding with elastically deformed wing




Wing Strain Gage Locations

Spar Cap Bending Bridge @
Wing Skin Torsion Bridge 3¢ o
Spar Web Shear Bridge o <9

N RBS 152.060

Secondary

Front Spar < Rear Spar . \
—s —e—

Typical Cross Section

RBS 343.663
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Load Cases for Wing Calibration Test@/
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Load Cases for Wing Calibration Test @/

Continued
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Load Cases for Wing Calibration Test@/

Continued
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Typical Hydraulic Load Column

Rubber Contact Pad
(1.5” Thk)

Aluminum
Bonding Plate
(0.5” Thk)

Rod End A \ Load Cell

C-Channel Clevis

Hydraulic Jack

Jack Base

Pedestal

| Beam + Pad

GENERIC LOAD TRAIN DETAIL

EXFLOILT VIEW
TYPICAL OF ALL LOAD TRAINS
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Left Side Loading Hardware
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String Potentiometer Locations
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Shot Bag Loading Profile
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Shot Bag Stacking

e

NASA Armstrong Flight Research Center

Shot bag stacking illustration
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Testing Sequence

Live Load Test

W Fueling Test
May-June Load Calibration
2013 Test

w Practice Airbag Lift

April 2014 Check Load Test

Glll

Gl

Glll

Gll

Glll

Supported by main Assess main gear influence on
gear gages

Supported by main Assess main gear influence on
gear gages

Supported by main Develop multi-gage load
gear equations

Validate airbag operations on
surrogate GlI

Supported by airbags

Correct and validate
multi-gage load equations

Supported by airbags



Gll Practice Lift
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Gll Supported by Airbags

NASA Armstrong Flight Research Center

>

ya* ; - ; ) \
ASRNSENR RS S

{ SSSSSSSNNS
)\\}\\\\\\\\\‘t\\\\\\\\\\ \

- '\




N To ¥ B To I \.{

_ . )\ A\ \ N\

— LRTL4 - LRTL6 — 1\ X \
- s e \ A

f—

LCRY

; LRTR7
Iy

S
)]
o
C
Q
)
<
O
| -
48]
)
(%]
)]
o
o
i
20
[
oo
c
(@)
| -
o+
(%]
&
| -
<<
<
(Vg)
<
P




S
)]
o
C
Q
)
<
O
| -
48]
)
(%]
)]
o
o
i
.20
[
oo
c
(@)
| -
o+
(%]
&
| -
<<
<
(Vg)
<
P




NASA Armstrong Flight Research Center

-

Airbag Control Manifold @/




Airbag Data Display
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Wing Check Load Cases @/
el 23 s e 7 e s o]ulnlnu
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Applied Load Cases

GlIl Wing Strength Envelope RBS152 DLL
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String Potentiometer Locations

CspFSn4
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Glll Configured for Check Load @/
Test
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Test Information Displays
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Applied Load and Strain Gage Data
at RBS 152
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Load Equation RMS Error Summary @

for Station 152

- Flight equations RBS 152, percent
g
S
§ 0.51 0.56 10.21
é Check case from load calibration test
- 1.09 0.28 5.14
& (4,7,10,11,25)
. _ 203 045 25.62
S
z
<
< 1 0.40 0.50 1.27
<
pd
_ 0.28 0.37 1.66 Check case from check load test (32,39)




Load Equation RMS Error Summary @

for Station 343

Flight equations RBS 343, percent

SHR BND TRQ
0.61 1.89 7.77
0.65 0.95 6.69 Check case from load calibration test

(4,7,10,11,25)

0.87 1.09 57.40
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B oso 73 o1
Check case from check load test
D s s o
(32,39)
B oz s ass
B oss 19 o
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Summary and Conclusion

e (Calibration database was produced
 Multi-gage load equations were derived

* Load equations were evaluated
 “Floated” strain gage zeroes were recorded
* Elastic deflection data was recorded

* Aircraft data system was validated

* Ailerons were free from binding under load
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* Airbag support scheme was effective




