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EXECUTIVE SUMMARY

A ten-foot transport airframe section was longitudinally tested at the
Transportation Research Center Inc. (TRC). The purpose of the test was to
measure the structural responses of and the interaction between the overhead
storage bins and the fuselage under simulated, potentially survivable,
impact conditions. Three tests were conducted using the TRC 24-inch Hyge
Shock Tester. The first test attained a peak acceleration of 5.9 g and a
velocity change of 30.7 ft/sec. The second test reached 8.8 g amd 37.5
ft/sec. The third test resulted in 13.2 g and 42.3 ft/sec. The input
acceleration pulses were triangular in shape. The airframe test section was
configured with two triple passenger seats in two rows on the left side,
four anthropomorphic test dummies (ATD), a 60-inch overhead storage bin (Bin
'A') on the right side, and a 20-inch/60-inch/20-inch set of overhead

storage bins (Bin 'B') on the left side.

Acceleration measurements were obtained from the instrumented fuselage and
the overhead storage bins. Load measurements were obtained from the
overhead storage bin attachment links. Peak longitudinal floor acceleration
levels were 6.6 g in the front and 6.5 g in the rear for the first test, 9.3

g front and rear in the second test, and 15.0 g in the front and 15.3 g in

the rear for the third test. Both triple seats remained locked in their
tracks during the tests. The four test dummies were positioned in the
outboard and center positions of their respective seats. The ATD's were

totally restrained during all three tests.

The seats were provided by Weber Aircraft through a company developmental

program. The seats and their response performances are not part of this

test program and, therefore, are not documented in detail in this report.
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INTRODUCTION

This longitudinal acceleration test is one in a series of section and
full-scale tests conducted in support of the Federal Aviation
Administration's (FAA) current Crash Dynamics and Engineering Development
Program (Reference 1)}. Such tests included the Full-Scale Transport
Controlled Impact Demonstration (Reference 2) and subsequent Vertical Drop

Test of a Transport Airframe Section (Reference 3).

The objective of this test was to determine the interaction between and the
performance of a transport airplane fuselage section and the overhead
storage bins under simulated longitudinal impact conditions which are
considered potentially survivable. Response data obtained from these tests
will be used to determine the dynamic response characteristics of the
airframe installation and to calibrate analytical computer programs such as

the lumped mass model "KRASH" (Reference 4).

Tests conducted at the Transportation Research Center Inc. Impact Simulator
Test Facility involved a ten-foot-long airframe section (Figure 1) which was
longitudinally impact tested at peak acceleration levels of 5.9 g (30.7
ft/sec), 8.8 q (37.5 ft/sec), and 13.2 g (42.3 ft/sec), respectively. The
airframe section contained two cabin triple seats, four dummy occupants, an
empty auxiliary fuel tank/cradle assembly, and two sets of overhead storage
bins. Structural response data were obtained during the test from
instrumentation installed on the fuselage structure and the overhead storage
bins. The location of this instrumentation is detailed in Appendix A and
Fiqures 2 through 7. The graphs of recorded acceleration and load responses
are presented in Appendix B, with calibration data contained in Appendix C.
Appendix C also presents data and photographs from static pull tests that
were conducted on the overhead storage bins priof to the subject

longitudinal acceleration tests.



DESCRIPTION

TEST ARTICLE

The airframe test article was a ten-foot section cut from the aft fuselage
of a B707 transport airplane. As shown in Figure 1, the section structure,
which is characterized by a tapered loweTr fuselage shell area, was separated
just forward of the rear galley between body stations (BS) 1120 and 1240.
The section was configured with two rows of triple passenger seats on the
left side only, an auxiliary fuel tank at BS1173, a 60-inch overhead storage
bin (referred to as Bin 'A') on the right side between BS1120 and BS1200,
and a 20-inch/60-inch/20-inch series of overhead storage bins (referred to

as Bin 'B') on the left side between BS1120 and BS1240.

To ensure structural integrity and the elimination of inherent open-end
effects, the section floor structure was modified by reinforcing the end
floor beams and by adding additional beams at BS 1120 and 1240. These new

beams and existing beams were tied together with five longitudinal hat

section stringers. These stringers replaced the original under-floor cargo
liner attachment members which had been inadvertently removed. These
members also provided for stability of the floor beams. In addition, the

shear strength provided by the outboard floor panel attachment fasteners was
increased by doubling the number of fastemers around the periphery of each

outboard panel.

Table 1 provides a list of the airframe section and equipment installation
weights. Excluding the onboard equipment (i.e., seats, dummies, etc.) the
bare airframe section weighed 1900 pounds. The total weight of the test
section with seats, dummies, fuel tank, and overhead storage bins (filled
with 200 and 160 pounds of ballast in Bin 'A' and Bin 'B', respectively) was
3496 pounds.



TABLE 1

AIRFRAME TEST SECTION INSTALLATION WEIGHT

TOTAL
WEIGHT
ITEM DESCRIPTION (LBS.)
AIRFRAME SECTION B51120 TO BS 1240 1900
FUEL TANK/CRADLE SARGENT FLETCHER CO. 300
PART NO. 72429/37-330-48160-203 (approx.
empty wt.)
FRONT SEAT THREE PASSENGER 80
REAR SEAT THREE PASSENGER 56
WINDOW DUMMY DOT PART 572, SUBPART B 165
(FRONT SEAT)
CENTER DUMMY DOT PART 572, SUBPART B 165
(FRONT SEAT)
WINDOW DUMMY DOT PART 572, SUBPART B 165
(REAR SEAT)
CENTER DUMMY DOT PART 572, SUBPART B 165
(REAR SEAT)
OVERHEAD STORAGE BIN BIN 'A! 250
(INCLUDING BALLAST)
OVERHEAD STORAGE BIN BIN 'B' 250

(INCLUDING BALLAST)



FACILITY AND TEST METHOD

The test specimen was longitudinally tested at the Transportation Research
Center Inc. Impact Simulator Facility. A description of the facility is

contained in Appendix D.

A test fixture was designed and fabricated to attach the fuselage section to
the test sled. The critical design constraints were to keep the weight to a
minimum and to minimize the effect of the fixture on the structural
integrity of the airframe by not altering the floor-fuselage shell interface
load path. Refer to "Longitudinal Impact Test of a Transport Airframe

Section" (Reference 5) for a detailed description of the test fixture.

Three tests were conducted. The first test was conducted with a peak
acceleration level of 5.9 g, the second with a peak acceleration level of
8.8 g, and the third with a peak acceleration level of 13.2 g. Nine
high-speed cameras (500 frames per second), one real-time camera, and one
video tape camera were used to document each longitudinal impact. Seven of
the high-speed cameras were onboard. The other two high-speed cameras, the
real-time camera, and the video tape camera viewed the test from wvarious
positions along the test track. The onboard camera locations are shown in

Figures 8 through 11.



INSTRUMENTATION

The airframe section and overhead storage bins were instrumented with

accelerometers. The attachment links for the overhead storage bins were
instrumented with strain gages. Tables 2 through 7 identify the
accelerometers and strain gages used in Tests 001, 002, and 003. The

location of the overhead storage bin accelerometers changed between Test 001
and Test 002. Their locations are documented in Figures 2 through 6.
Triaxial accelerometers were mounted on the inboard seat track on the right

side at BS 1120 and BS 1240.

Test method and results of the static calibrations are described in Appendix
C. These static tests involved longitudinally loading the overhead storage
bins and measuring the overall pull force and corresponding load on each
instrumented 1link. These data were compared with the data generated 1in
static tests of the links conducted at the FAA Technical Center prior to

this test program.



TABLE 2

INSTRUMENTATION
Accelerometer Strain
Long. Lat. Vert. Gage Channels

Fuselage 4 - 4 - 8
Floor 2 2 2 - 6
Overhead Storage Bin A* 144 1a# 142 - 3
Overhead Storage Bin B* 142 144 142 - 3
Overhead Storage Bin A* - - - 11 11
Attachment Links
Overhead Storage Bin B* - - - 15 (7)ane 15 (7)%xs
Attachment Links
Drive Fixture/Sled 2 - - - 2

TOTAL 48 (40) %2

*Bin A designates the right side 60-inch length overhead storage bin.
Bin B designates the left side 20-inch/60-inch/20-inch series of overhead
storage bins.

**Test 001 accelerometer locations are different from Test 002 and 003
accelerometer locations. See Figures 2 through 6.

##2( ) Indicates information for Tests 002 and 003.



ISCUSSION

TEST DATA
The airframe test section was longitudinally tested at low-, intermediate-,

and bhigh-energy Llmpact conditions.

The first test (001) i1nvolved subjecting the airframe and its contents to a
5.9 g peak acceleration. Figqures & through 76 1illustrate the pre- and
post-test conditions. No visual evidence of any deformation of the fuselage
structure was observed following this test. Damage was incurred on both Bin

'A'" and Bin 'B' and 1s documented in the post-test observations section.

In the second test (002), the airframe and its contents were subjected to an
8.8 § pealt acceleration. Pre- and post-test photographs are shown in
Fiqures 77 through 116. No visible evidence of deformation or damage to the
fuselage or test fixture was observed. Damage was noted on Bin 'B' and is

documented 1n the post-test observations section.

The airframe and 1ts contents were subjected to a 13.2-g peak acceleration

in the third test (003). The pre- and post-test conditions are illustrated
in Figures 117 through 165. The fuselage and test fixture suffered no
significant visible damage or deformation. Overhead storage bin damage is

again documented in the post-test observations section.

DATA EXPLANATIONS

Prior to each test, the overhead storage bins were emptied and the link load
channels were zeroed. Ballast was then added to the bins, and a preload
recorded for each instrumented link. These preload values are listed in

Table 3. Peak data values and their time of occurrence are listed in Table 4.

TEST 001

In Test 001 fourteen fuselage accelerations, six overhead storage bin
accelerations (three each on Bin 'A' and Bin 'B'), eleven link loads on Bin
'"A', fifteem 1link loads on Bin 'B', and two sled accelerations were

recorded. Instrumentation locations are shown 1n Figures 2, 5, and 7.



TEST 002

In Test 002 fourteen fuselage accelerations, six overhead storage bin
accelerations (three on Bin 'A' and three on Bin 'B'), eleven link loads on
Bin 'A', seven 1link loads on Bin 'B', and two sled accelerations were
recorded. Figures 3, 6, and ? document the instrumentation locations. Note
the repositioning of the Bin 'A' and Bin 'B' accelerometers. The links on
Bin 'B', except link 32, were replaced. Links 3, 4, 14, 15, 22, and 23 were
replaced with 7, 8, 18, 17, 28, and 25, respectively. All other Bin 'B'

links were replaced with non-instrumented links.

TEST 003

In Test 003 fourteen fuselage accelerations, three Bin 'A' accelerations,
three Bin 'B' accelerations, eleven Bin 'A' link loads, seven Bin 'B' link
loads, and two sled accelerations were recorded. Instrumentation locations
are noted in fiqures 4, 6, and 7. Link 32 on Bin 'B' was replaced with link

30 for this test.

POST-TEST OBSERVATIONS

Test 001
The front support bar of Bin 'A' bent slightly during the test. A new rear
support bar and shear pin were fitted for the remaining tests as a

precaution because they are the primary load restraint.

The drag link fitting on the central 60-inch portion of Bin 'B' pulled out
of the bin top material. As a result, lower lateral links 2 and 4 and upper
outboard links 13, 14, 15, and 16 broke. Figures 38 through 59 and 69
through 7?6 show the Bin 'B' damage. The drag link attachment was repaired
and reinforced by sandwiching the bin top between two 8- by 12-inch steel
plates. The plates were bonded to the bin using Devcon Gel 5-Minute Epoxy.
Longer bolts for the drag link fitting were used and run through the top
plate, bin top, and lower plate. The top plate was 0.090-inch thick and the
bottom plate was 0.125-inch thick. The drag link bin fittings on the
forward and rear 20-inch bins contacted the fuselage, as depicted in Figures

50 and 57.



Test 002

The front panel on Bin 'A' began to crack around the access hole cut for the
calibration tests. Two horizontal cracks developed, one on each side of the
hole, each approximately one half-inch in length. Two creases formed around
the outboard rib of the front panel, approximately four and one half inches
above the lower edge of the bin. Figures 107 through 112 illustrate the
front panel damage. Foam and plywood were positioned between the ballast
and the front panel for the third test to more evenly distribute the ballast

load, as shown in Figure 123.

Both the front and rear underside panels on Bin 'B' opened during the test.
No damage was noted on the links, but the drag link on the 60-inch bin was
replaced as a precaution prior to the third test. Figures 96 through 104

document the bin post-test condition.

Test 003
No further damage was noted to Bin 'A'. Figures 153 through 160 demonstrate

the post-test condition of the bin, links, and ballast.

The forward panel of the 60-inch bin of Bin 'B' separated from the rest of
the bin along the top and approximately halfway down its outboard edge. The
crack and the resulting damage are shown in Figures 139 through 142 and
Figures 151 through 152. The leading edge of the top drag 1link fitting

reinforcement plate began to separate from the bin, as depicted im Figure

144. The drag link fitting also contacted the fuselage. Figures 145
through 149 show the contact marks. The outboard, forward upper link and a
lower lateral link, link number 8, broke during the test. Figures 135 and

138 display the damaged links.



TABLE 3

PRELOAD DATA SUMMARY

APPROXIMATELY 160 LBS. OF BALLAST
OVERHEAD STORAGE BIN B LINK LOADS (LBS.)

CHANNEL 001 002 003
LINK NO. 3 -40.4 ~26.1 7.5
LINK NO. 4 4.7 2.0 2.5
LINK NO. 5 11.2 6.0 5.2
LINK NO. 6 26.9 51.4 48.0
LINK NO. 7 10.5 3.3 3.6
LINK NO. 8 ~33.2 -27.8 -22.2
LINK NO. 9 0.0 -7.4 -6.2
LINK NO. 10 11.7 15.0 14.2
LINK NO. 11 -78.8 -69.0 -70.8
LINK NO. 12 -28.1 -23.1 | -22.5
LINK NO. 13 -32.1 2.8 -4.0

NOTE: TENSION IS POSITIVE
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PRELOAD DATA SUMMARY,

TABLE 3

CONT'D.

APPROXIMATELY 200 LBS. OF BALLAST
OVERHEAD STORAGE BIN B LINK LOADS (LBS.)

CHANNEL 001 002 003
LINK NO. 1 1.5 - S
LINK NO. 2 -9.3 - ——-
LINK NO. 3 18.5 --- .
LINK NO. 4 10.6 - -
LINK NO. 5 -20.3 --- -
LINK NO. 6 6.0 --- ---
LINK NO. 13 1.2 -—— -——-
LINK NO. 14 37.1 --- -
LINK NO. 15 50.5 --- ---
LINK NO. 16 4.3 --- ---
LINK NO. 21 .2 --- -
LINK NO. 22 33.3 --- -
LINK NO. 23 47.8 --- ---
LINK NO. 24 2.4 --- _——
LINK NO. 32 8.0 6.8 ---
LINK NO. 7 -—- -1.7 12.9
LINK NO. 8 --- 21.0 28.8
LINK NO. 17 --- 39.9 29.0
LINK NO. 18 --- 11.2 22.3
LINK NO. 25 --- 57.9 65.4
LINK NO. 28 --- 57.8 50.8
LINK NO. 30 --- --- 3.5
NOTE: TENSION IS POSITIVE
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TABLE 4
DATA SUMMARY

. 001 002 003
CHANNEL MAXIMUM TIME MAXIMUM TIME MAXIMUM TIME

PEAK ACCELERATIONS (g)
AND VELOCITIES (ft/sec)
SLED LONGITUDINAL 5.9 116.0 8.8 103.1 13.2 84.8

VELOCITY 30.7 361.1 37.5 303.6 42.3 243.4
FLOOR FORWARD LONG. 6.6 119.5 9.3 99.4 15.0 84.9

VELOCITY 30.3 358.5 37.2 302.2 42.4 252.5
FLOOR FORWARD LATERAL 0.8 220.2 1.4 286.8 2.6 221.9
FLOOR FORWARD VERTICAL 1.8 22.4 6.1 308.8 14.3 251.2
FLOOR FORWARD RESULTANT 6.6 119.5 9.4 99.4 15.3 84.2
FLOOR AFT LONGITUDINAL 6.5 118.8 9.3 97.8 15.3 79.6

VELOCITY 29.4 358.1 37.5 300.6 42.3 253.6
FLOOR AFT LATERAL 0.8 227.5 1.4 263.4 2.8 246.6
FLOOR AFT VERTICAL 1.4 327.5 3.7 293.4 6.2 241.6
FLOOR AFT RESULTANT 6.6 118.8 9.7 97.6 15.3 79.6
FUSELAGE TOP BS 1200

LONGITUDINAL 10.3 133.5 11.2 94.2 17.5 112.8
FUSELAGE TOP BS 1200

VERTICAL 5.0 248.6 3.5 304.0 9.8 141.9
FUSELAGE STARBOARD

BS 1180 LONGITUDINAL 7.8 202.8 10.4 108.1 16.2 81.6
FUSELAGE STARBOARD

BS 1180 VERTICAL 1.4 195.6 1.8 280.4 2.9 237 .4
FUSELAGE TOP BS 1240

LONGITUDINAL 8.8 169.4 12.0 95.6 62.4 89.6
FUSELAGE TOP BS 1240

VERTICAL 4.9 175.4 5.9 306.4 13.9 134.6

12



TABLE 4
DATA SUMMARY, CONT'D

001 002 003
CHANNEL MAXIMUM TIME MAXIMUM TIME MAXIMUM TIME

PEAK ACCELERATIONS (g)
AND VELOCITIES (ft/sec)
FUSELAGE STARBOARD

BS 1240 LONGITUDINAL 6.7 119.4 11.2 95.4 18.5 94 .
FUSELAGE STARBOARD

BS 1240 VERTICAL 1.3 217.1 2.5 284 .4 4.7 236.
OVERHEAD STORAGE BINS:
BIN A LONGITUDINAL 6.9 136.8 11.0 107.9 20.5 88.4
BIN A LATERAL 1.8 164.1 2.7 341.2 6.0 108.6
BIN A VERTICAL 2.4 189.2 3.6 398.0 21.7 107.9
BIN B LONGITUDINAL 23.2 176.8 12.9 83.1 23.3 108.6
BIN B LATERAL 17.5 207.5 4.4 61.2 32.6 120.
BIN B VERTICAL 25.0 193.8 10.4 81.6 55.0 115.
OVERHEAD STORAGE BIN
LINK LOADS (lbs)
BIN A:
LINK NO. 3 -47.4 208.9 -55.4 137.8 ~72.6 127.
LINK NO. 4 -117.7 140.1 -212.6 115.1 -336.2 83.5
LINK NO. 5 -229.6 115.0 -327.1 106.9 -519.7 114.4
LINK NO. 6 95.2 6.2 109.2 74.0 137.5 44.5
LINK NO. 7 72.3 143 .4 91.7 109.4 104.8 105.2
LINK NO. 8 -28.8 207.5 -65.1 120.1 -178.8 99.2
LINK NO. 9 -167.7 133.9 -285.9 117.1 -387.6 95.1
LINK NO. 10 -230.9 138.5 -379.5 118.0 -578.7 98.5
LINK NO. 11 -121.1 196.4 -79.5 188.4 -194.9 155.6
LINK NO. 13 73.8 121.9 106.9 112.5 201.0 95.4
LINK NO. 14 1539.5 136.4 2302.7 113.6 3510.9 96.5

NOTE: TENSION IS POSITIVE
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TABLE 4

DATA SUMMARY, CONT'D
001 002 003

CHANNEL MAXIMUM TIME MAXIMUM TIME MAXIMUM TIME
BIN B:
LINK NO. 1 251.8 204.1 -~ --- -- ---
LINK NO. 2 -47.4 167.5 ~-- --- -- —--
LINK NO. 3 542.2 216.0 --- - -- -
LINK NO. 4 -285.0 89.6 - --- -- -
LINK NO. 5 -115.0 269.0 --- --- - - ---
LINK NO. 6 169.3 192.0 --- --- -- ---
LINK NO. 13 118.8 170.9 --- --- -- --
LINK NO. 14 -227.4 159.1 --- --- -- ---
LINK NO. 15 286.8 187.0 .-~ --- -- -
LINK NO. 16 131.6 175.2 --- --- -- ---
LINK NO. 21 89.1 195.6 --- --- -- -
LINK NO. 22 219.6 209.9 --- --- -- - -
LINK NO. 23 257.9 234.0 --- --- -~ ---
LINK NO. 24 265.7 196.0 --- --- -- ---
LINK NO. 32 1344.2 89.8 2471.3 79.2 - ---
LINK NO. 7 --- --- 318.0 83.4 702.5 131.2
LINK NO. 8 --- --- -512.6 82.1 -642.3 103.6
LINK NO. 17 --- --- -502.6 82.2 -534.8 6.4
LINK NO. 18 - --- -161.6 74.6 -218.9 101.1
LINK NO. 25 --- --- 113.1 307.8 306.1 124.9
LINK NO. 28 --- --- 190.5 74.5 186.3 127.9
LINK NO. 30 -~ --- -- - --- 4131.3 66.4
NOTE: TENSION IS POSITIVE
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SUMMARY OF RESULTS

A Boeing 707 airframe section was instrumented and longitudinally tested at
input energy levels of 5.9 g (30.? ft/sec), 8.8 g (37.5 ft/sec), and 13.2 g

(42.3 ft/sec). A summary of the test results follows:

1. The fuselage shell and floor structure had no visible separation or

structural damage.

2. Bin 'R' experienced some bending of the forward support bar at the low
impact condition (Test 001). A new aft support bar and shear pin were

fitted for the remaining tests and no further deformation was noted.

3. The Bin 'B' drag link fitting on the 60-inch bin pulled out of the top
of the bin at the low impact condition (Test 001), resulting in wvarious
lateral and vertical attachment links breaking. The bin was repaired
by bonding two steel plates to the exterior and interior of the damaged
area, and attaching the drag 1link fitting by bolting through the
exterior plate, bin top, and interior plate. No further problems
occurred with this attachment, although at maximum conditions (Test

003) the forward edge of the exterior plate separated from the bin top.

4. The Bin 'B' forward panel on the 60-inch bin separated from the top
panel and halfway down the outboard side panel at the maximum

acceleration condition (Test 003).

S. At the maximum test condition (Test 003), peak longitudinal
accelerations measured at the fuselage floor were in the 15.0 g to 15.3

g range.
6. At the maximum test condition (Test 003), peak longitudinal

accelerations measured on the overhead storage bins were 20.5 g for Bin

‘A' and 23.3 g for Bin 'B'.
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OVERALL AND INSTRUMENTATION VIEWS

(FIGURES 1 THROUGH 7)
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TEST 001

(FIGURES 8 THROUGH 76)

25





































































































































































TEST 003

(FIGURES 117 THROUGH 165)
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APPENDIX A

INSTRUMENTATION LIST




SLED AND FUSELAGE INSTRUMENTATION

CHANNEL CHANNEL

MNEMONIC TITLE

SLDXG SLED ACCELERATION

SLDXGA SLED ACCELERATION REDUNDANT

SLDXVI#* SLED VELOCITY - INTEGRATED

FLFXG FLOOR FORWARD LONGITUDINAL ACCELERATION
FLFXV* FLOOR FORWARD LONGITUDINAL VELOCITY

FLFYG FLOOR FORWARD LATERAL ACCELERATION

FLFZG FLOOR FORWARD VERTICAL ACCELERATION

FLFRG FLOOR FORWARD RESULTANT ACCELERATION

FLAXG FLOOR AFT LONGITUDINAL ACCELERATION

FLAXV* FLOOR AFT LONGITUBINAL VELOCITY

FLAYG FLOOR AFT LATERAL ACCELERATION

FLAZG FLOOR AFT VELOCITY ACCELERATION

FLARG* FLOOR AFT RESULTANT ACCELERATION

FMTXG FUSELAGE MID TOP LONGITUDINAL ACCELERATION
FMTZG FUSELAGE MID TOP VERTICAL ACCELERATION

FMSXG FUSELAGE MID STARBOARD LONGITUDINAL ACCELERATION
FMSZG FUSELAGE MID STARBOARD VERTICAL ACCELERATION
FATXG FUSELAGE AFT TOP LONGITUDINAL ACCELERATION
FATZG FUSELAGE AFT TOP VERTICAL ACCELERATION

FASXG FUSELAGE AFT STARBOARD LONGITUDINAL ACCELERATION
FASZG FUSELAGE AFT STARBOARD VERTICAL ACCELERATION
*CALCULATED DATA CHANNELS



OVERHEAD STORAGE BIN INSTRUMENTATION

CHANNEL CHANNEL
MNEMONIC TITLE

BBXG BIN 'B' LONGITUDINAL ACCELERATION
BBYG BIN 'B' LATERAL ACCELERATION
BBZG BIN 'B' VERTICAL ACCELERATION
HBXG BIN 'A' LONGITUDINAL ACCELERATION
HBYG BIN 'A' LATERAL ACCELERATION
HBZG BIN 'A' VERTICAL ACCELERATION
T1BS BIN 'B', LINK 1 LOAD

T2BS BIN 'B', LINK 2 LOAD

T3BS BIN 'B', LINK 3 LOAD

T4BS BIN 'B', LINK 4 LOAD

TS5BS BIN 'B', LINK 5 LOAD

T6BS BIN 'B', LINK 6 LOAD

T?BS BIN 'B', LINK ? LOAD

T8BS BIN 'B', LINK 8 LOAD

T13BS BIN 'B', LINK 13 LOAD

T14BS BIN 'B', LINK 14 LOAD

T15BS BIN 'B', LINK 15 LOAD

T16BS BIN 'B', LINK 16 LOAD

T17?BS BIN 'B', LINK 17 LOAD

T18BS BIN 'B', LINK 18 LOAD

T21BS BIN 'B', LINK 21 LOAD

T22BS BIN 'B', LINK 22 LOAD

T23BS BIN 'B', LINK 23 LOAD

T24BS BIN 'B', LINK 24 LOAD

T25BS BIN 'B', LINK 25 LOAD

T28BS BIN 'B', LINK 28 LOAD

T30BS BIN 'B', LINK 30 LOAD

T32BS BIN 'B', LINK 32 LOAD

T3HS BIN 'A', LINK 3 LOAD

T4HS BIN 'A', LINK 4 LOAD

TSHS BIN 'A', LINK 5 LOAD

T6HS BIN 'A', LINK 6 LOAD



OVERHEAD STORAGE

BIN INSTRUMENTATION

CHANNEL CHANNEL
MNEMONIC TITLE
T7HS BIN 'A', LINK 7 LOAD
T8HS BIN '"A', LINK 8 LOAD
T9HS BIN 'A', LINK 9 LOAD
T10HS BIN 'A', LINK 10 LOAD
T11HS BIN 'A', LINK 11 LOAD
T13HS BIN 'A', LINK 13 LOAD
T14HS BIN 'A', LINK 14 LOAD



APPENDIX B

DATA PLOTS
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FILTER = BLPF 1@d/ 2316/ -40
HIN, MAX VALUES - -23.48%  139.73.,

191.65 ¢

173.23

4a

]

FOACE (LBXX1id
-35 -20 -5

-5@

-85

-6b

30 79

T ¥

190’ 230

270
TINE (NSEC)
OVERHERD LUGGRGE BIN 5.BC DYNANIC TEST
BIN B TURNBUCKLE 16B FORLE

119 150

\

K]

380

"

394

434



91-4

FAR . TEST @t . OVERHERD LUGGAGE BIN TESTY
910823 FILTER = BLPF 128/ 316/ -40
T21B3 HIN. MAX VALUES : -13.778  137.63 ., g9.13 & 195.83

4a

(LBXX1d 1

FOACE
10

-20
I

-38

-4

50 -18 39 7% 118 150 190 230 270 e 3[@ 300 434

TINE (MSEC)
OVERHERD LUGGAGE BIN 5.B8G DYNANIC TEST
BIN B TURNBUCKLE 21B FORLE




L1-9

4d

FAR
91023
T22B3

. TEST a1

. DVERHEAD LUGGRGE BIN TEST
FILTER = BLPF 184/ 316/ -40
RIN. MAX VALUES © -41.398  136.79. 219.62 & 209.BB

1

10

teexad
?

FORCE
10

-20

-39

-4d

T

118

i

158

A

190 230 279’ 31q 35¢ aad
TIHE (MSEC)

OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN B TURNBUCKLE 228 FORCE

43d



81-4d

FAA . TEST @B1 . DYERHERD LUGGRGE BIN TEST
g1023 FILTER ~ BLPF 144/ 316/ -40
123583 HIN, MAX VALUES - -10.10¢ a1.73 217.92 &= 234.0B

44

1

tLexxid

FORCE
-20 1@

-39

~4P

-9 -1 31 70 119 150’ 199 230 270
TIME (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN B TURNBUCKLE 338 FORLE

¥ ]

114 359 394 43g



61-4

44

FAR
91823
72483

. TEST @@t . OVERHEAD LUGGAGE BIN TEST
FILTER = BLPF 1447 316/ -40
HIN. MAX VALUEI - -46.64e  162.00 .,

203.73 = 196.0B

(Lexxid

FORCE
12

-20

-39

4B

-10 3 70 110 158 190’ 230 270 31

TIME  (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN B TURNBUCKLE 24B FORCE

394 438



1

(Lexxid

0c-d

FORCE

FAR . TEST @@ . OVERHEAD LUGEAGE BIN TEST
91823 FILTER = BLPF 1ed/ 316/ -40
T3263 KIN, MAX YALUES = -3.31e  388.15 . 1544.24 ¢ §9.73

128 160 240 b 51 QBB 424

6o

-1 3! 70 118 150 188 330 370 314 358 3949 434

TINE  (MSEC)
OVERHERD LUGGRGE BIN 5.BG DYNANIC TEST
BIN B TURNBUCKLE 32B FORCE




1¢-4

FAR « TEST @81
91623
TN

. DYERHEAD LLGEGAGE BIN TEST

FILTER - BLPF

144/ 3le/ -4@

NIN. MAX VYALUED = ~37.74¢

215.88 ,

21.11 »

267. 00

2d

X )

FORCE I[LBXX1@d )
39 -20 19

- 4@
L

-50

C-10 39 70

118

L4

159 190° 730
TINE (MSEC)

270

OVERHERD LUGGAGE BIN 5.8G DYNANIC TEST

BIN A TURNBUCKLE 3H FORCE

"y

i1d

354

A §

344

43¢



¢4

]

(Lexxid
“le

-20

FORCE
-39

243

FAR
91023
T4HS

. TEST o@1 . OVERHERD LUGGRGE BIN TEST
FILTER = BLPF 1a@/ 3l6/ -40
HIN. MAX VALUE3 = -117.67¢  148.13,

16.14 = 2i.bb

-39 40

30 70 1190 150' 199 230 270
TIHE (MSEC)

OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN A TURNBUCKLE 4H FORCE

314 354 396 434




£7-4d

1

[LBLX1d
-1

-20

FORCE
-38

20

FAR
91923
TIHS

. TEST @@l . OVERHERD LUGEAGE BIN TEST

FILTER = BLPF 144/ 236/ -40
HIN. MAX VALUES =  -229.37¢ 119.908 ., 18.76 = 36,23

o

-40

-5Q

-6B

4

70 110 150

H

270

i

31d

¥ !

190 230 394
TIHE  (MSEC)
OVERHERD LUGGAGE BIN 5.0G DYNANIC TEST

BIN A TURNBUCKLE 5H FORCE

354 434



77-4

FAA . TEST 201 . DVERHEAD LUGERGE BIN TEST
91023 FILTER = BLPF 186/ 316/ -4@
T8H3 WIN. MAX VALUES =  -8@.58e¢  430.%0 . 97.186 &  75.25
~
n-— . . . > *
. //#fﬁ\v,/"ﬁx\u,,,\\;m\ .

© - \/\WA
N - EMx\5“"“f\\'ﬁ\,}fﬁ\\fjf‘“\\\*;~J’u_J‘
"; H — . . . . . - . - . . . . - . . s -
x
-4
nsS
— N ]
Wl
[ )
| = -]
on
S n_

(=)

‘#—1

-]

e

[~

©

T -10 70 1@ 1590 100° 230 270 1@ 36¢ 394 43q

TINE  (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN A TURNBUCKLE 6H FORCE




6Z-4

2a

FAR
91023
T7H3

. TEST @1 . OVERHEAD LUGGAEE BIN TEST
FILTER = BLPFF 168/ 316/ -40
HIN., MAX VALUES : ~6.62¢  428.36 ., 72.33 ®  143.3B

FORCE [LBXX1d
-4B 3Q -20 -18

-50

- BB

-50

-1 W 70 119 150' 190 230 a7 314 35¢  30¢

TINE  (MSECY
OYERHERD LUGGAGE BIN 5.8G DYNANIC TEST
BIN A TURNBUCKLE ?H FORCE




9¢-4

1

(Lexxid

FORCE

FAR . TEST @m1 . DVERHERD LUGGAGE BIN TEST
91023 FILTER = BLPF  1d@@/ 316/ -40
TaH3 WIN, MAX VALUES © -28.84®  2§7.90 , 22.43 & 254,79
o
n—
——e l1=fqﬁdﬁkf;~’\ *;;"F\3;’"r~\m; Jﬁ&[\JNE ‘ - ;y“\J—F;
° -~ NS SN .
(-]
2
o
[
naﬁ
(=
*_
-]
P_
[ =]
"Tsp T-10 3B 70 119 150 160 330 a7 3149 364 384 434

TIHE (MSEC]
OVERHERD LUGGAGE BIN 5.BC DYNANIC TEST
BIN A TURNBUCKLE &H FORCE




Lc-4

]

(Lexx1d
1o

-2

FOACE
-38

2da

FAA
91823
TIH3

. TEST 201 . DYERHERD LUGGAGE BIN TEST
FILTER = BLPF 1887 316/ -4@
PIN, MAX YALUES = -187.71¢e 135.88 » 13.03 = 390.6%

Lb

-40
L

-5Q

~BD

30 79 119 150 199’ 330 279 T 354 349 434

TIHE (MSEC)
OVERHERD LUGCAGE BIN 5.BG DYNANIC TEST
BIN A TURNBUCKLE 9H FORCE



gC¢—-4

FAA . TEST @it . DVERHERD LUGGAGE BIN TEST
91923 FILTER = BLPF 163/ 316/ -40
T10H3 HIN, MAX VYALUES =  -238.86e¢  138.30,

2a

1.34 & 379,23

~

i

(2}

[ = -}

o n

5 n_

]

* | .

[ -]

in_

[ =]

[ =]

"Teg  '-18 3 70 119 150' 190 239 270 119 350 304 434
TINE  CMSEC)

OVERHERD LUGGAGE BIN 5.D0G DYNANIC TEST
BIN A TURNBUCKLE 10H FORCE




6Cc-4d

LBl

FORCE

FAR . TEST @@l . DVERHERD LUGGAGE BIN TEST
91023 FILTER = BLPF 144/ 316/ -40
- T11H3 MIN, MAX VALUES : -121.09¢  196.36, 184.95  238.BB
o
=
D-
a
(2]
0|
[ -]
s . L
o- . . . . . - 0 . - . . N . . . . . » - .
S . . . .
o
f_ S ¥
[--]
st
=) . . .
=
N |
"Tep  '-10 3B 70 110 158 190 330 270 314 364 20d 436
TIKE (MSEC)

OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST

BIN A TURNBUCKLE 11H FORLE




0e-4

LBl

FORCE

FAA . TEST 061 . OVERHEAD LUGGAGE BIN TEST
91823 FILTER = BLPF 194/ 316/ -40
- T13H3 HIN., MAX VALUES - -26.04%  334.63 ., 73.77 = 121.BB
N
=
D.ﬂ
=]
N

=
@—
(=)
N
[--]
ot
[}
=
o~
""" -10 3@ 70 110 150 199’ 230 70 31d 354 308 43@

TIRE  (MSEC)

OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST

BIN A TURNBUCKLE 13H FORLE




}

1€-4
(Lpxxid
160

FORCE
112

FAA . TEST aal . DVERHERD LUGEAGE BIN TEST
91023 FILTER = BLPF 144/ 316/ -40
T14HS HIN. MAX VALUES - -23.61®  429.13,

1339.33 =

260 3in jaa

2L0

il

1@

-4P

10 30 70 119 150 199 330 270

TIME  (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
BIN A TURNBUCKLE 14H FORLE




1d

FAf . TEST 0@t . OVERHERD LUGEAGE BIN TEST
g1023 FILTER = BLPF 1a@; 316/ -40
FLFX6 HIN, MAX VALUEZ - -6.47s  121.00, 1.26 &= 412,27

t2

(G)

4
1

76-4
0
g

D
<>
<

ARCCELERATION
-a ‘l-!

-12

~1B

Y10 3 70 119 159 199 230’ 379 d 364 300 434

TIKE  (MSEC)
OVERHERD LUGGAGE B[N 5.0C DYNANIC TEST
FLOOR FORVRRD LONGITUDINAL RCCELERATION




£e-4

(FT/3EC)

VELACITY

FAR
91823
FLFXY

. TEST @@1 . OVERHEAD LUGEAGE BIN TEST
FILTER = BLPF 344/ 949/ -46

RIN, MAX YALUES : -58.33s  328.%0., d.83 =

~§7.13

-48

39 70 119 150’ 190 230 370 316

TIKE  (MSEC)
OVERHERD LUGGAGE B[N 5.8G DYNANIC TEST
FLOOR FORWARD LONGITUDINAL VELOCITY

|

354

394

43d



ve-4d

(6)

ACCELERATION

1

FAR
91023
FLFY6

. TEST @81

. DVERHEAD LUGGRGE BIN TEST

FILTER = BLPF
HIN, MAX VALUES *

183 316/ -40
-0.63¢

329.30

Gls? c

221.B3

id

12

-12 -0

~1B

7% 110

159
TINE

190 239

i

{MSEC)

278

Y

OVERHERD LUGGAGE BIN 5.BGC DYNANIC TEST
FLOOR FORMARD LATERAL ACCELERATION

¥

354

344




G4

149

FAR
91023
FLFZ6

. TEST @1

. DYERHERD LUGEAGE BIN TEST
FILTER - BLPF ide; 316/ -40
HIN. MAX YALUES : -8.778  333.23.

1.17 =®

26. 63

ACCELERATION (6)
@ % t2z

-4

~1B

199 130
TIHE (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST

FLOOR FORWARD VERTICAL RCCELERATION

270

344

434




9¢-4

(G)

ACCELERATION

FAR
91023
FLFR6

. TEST B@ai

. DYERHERD LUGEAGE BIN TEST
FILTER = BLPF 14¢/ 316/ -40

HIN, MAX YALUES .04  374.23,

g§.45 =

121.88

24

199’ 230 270

TIHE  (MSEC)
OVERHERD LUGGAGE BIN 5.86 DYNANIC TEST
FLOGA FORYARD RESULTANT RCCELERATION

314

354

3qq’

43q




Le-4

14

FARA
91823
FLAXE

. TEST @@1

. OVERHERD LUGGAGE BIN TEST

FILTER = BLPF 144/ 316/ -40

HIN, MAX YALUES ~6.26e  128.73.,

1.14 ¢

412.38

L2

0_\

(5)
4
|

ACCELERATION
)]
}

-4
]

L

-12

-16

30 70

110

¥ al

150 13990 230

TIHE  (MSEC)
OYERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FLOOR RFT LONGITUDINAL RCCELERATION

2

31q

T

354

394

¥

434




8¢—-4

CFTA/SEC)D

VELAQCITY
-28

-7

-l4

-21

-4z -35

-48

FAR . TEST @at . DVERHEAD LUGERGE BIN TEST
41023 FILTER = BLPF 363/ 949/ -40
FLAXY MIN, MAX YALUES =  -29.37¢  318.13, §.02 ¢ -37.15
2
-5 -19 30 70 119 159’ 140’ 239 270 314 350 309’ 43¢

TIME (MSEC)
OVERHERD LUGGAGE BIM 5.BG DYNANIC TEST
FLOOR AFT LONGITUDINAL VELQCITY




6¢-4

18

FAR
91823
FLAYS

. TEST 281

. OVERHEAD LUGGRGE BIN TEST

FILTER = BLPF

168/ 36/ -40

HIN. MAX VALUES - “2.43¢  3N.23,

2.63 =

246. b0

t2

o

(6)
L
1

ACCELERATION
1)
i

-4

=12

-18

30 70

119

R al

190 230 270
TIRE CMSEC)
OVERHERD LUGGAGE BIN 5.BC DYNANIC TEST
FLOOR AFT LATERAL ACCELERATIDN

159

g

354

344

434




FARA . TEST @61 . DVERHEAD LUGEAGE BIN TEST
91923 FILTER = BLPF 146/ 3i6/ -40
FLAZG HIN., MAX VALUES -1.27¢  338.30 . 1.6 = 211,15

(6]

4
i

0%-4d
ACCELERATION

-4

i

3]

@

~16

TIHE (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FLOOR AFT VERTICAL ACCELERATION



1G)
L2

v-4
ACCELERATION

FAR . TEST @a1 . DYERHEAD LUGERGE BIN TEST
91823 FILTER = BLPF 1da; 3167 -40
FLARG HIN, MAX VALUES - 0.92¢ ~17.00 ., g.27 &= 120.73

24

&}
1

A NN S

o-
|
[ =]
T T -18 3B 79 119 160 198 330 70 11§ 36q 29q 43q

TIME  CM3EC)
OVERHERD LUGGRGE BIN 5.05 DYNANIC TEST
FLOOR RFT RESULTANT ACCELERATION



-4

16)
-5

ARCCELERATION

44

-2

- 35

-bB

FAR
1023
FNTis

. TEST aei

. DYERHEAD LUGEAGE BIN TEST
FILTER = BLPF 148/ 316/ -40
HIM. MAX VALUES - -G.64s8 183.63 ., 1.1

0
L]

= 375.DD

{

- _.p"‘-l— Y —

J0 70

i i i

140 330

TIKE  (MSEC)
QVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FUSELAGE WID TOP LONGITUDINRL ACCELERATION

110 150 370 314 365Q 309

434



£v-4

(6]

ACCELERATION

44

FAA
91023
FNTZ6

. TEST @@t

. OVERHEAD LUGEAGE BIN TEST
FILTER = BLPF 1¢a; 3le/ -39

HIN, MAX VALUES - -1.96¢  232.13., 1.66 = 235.B3

-S0

-85

E’ 70

L} §

150 190 230

TINE (MSEC)
OVERHERD LUGGAGE BIN 5.8G DYNANIC TEST
FUSELRBE MID TOP VERTICRL ACCELERATION

119 270 314 2654 394




?y-4

FAR . TEST @ei . DVERHERD LUGEGRGE BIN TEST
91023 FILTER = BLPF 146s 3167 -40
FN3X6 HIN. MAX VALUES - -B.14e 123,15, .50 = 118.23

4a

(6)
-5

-20
1

ACCELERATION
"3 5

~-5@

-85

- BB

-5  -180 3@ 7 119’ 150 199’ 290 270 314 35¢ 304 43¢

TIRE CMSEC]
OVERHERD LUGGAGE BIN 5.Bc DYNANIC TEST
FUSELAGE WID STARBOARD LONEITUDINAL ACCELERATION



Sy-4

FAA . TEST 2a1 . DVERHEAD LUGGRGE BIN TEST
91823 FILTER - BLPF 144/ 3ls/ -40
FN3Z6 MIN, MAX VALUES -0.63% 314.23, .66 = 242.BB
n
~N—
S_
~ e = = e T~ S =G e e Y S P~ R ey o gy =e g~ r—~=—2
o m_‘
=
=
e &
i
i
-
&
2n]
S
L
in
o_
a
s T -19 7 110 158 198 238 270 3@ 35d 00 43¢

TIRE (MSEC)
OVERHERD LUGGAGE BIN 5.86 DYNANIC TEST
FUSELAGE MID STARBOARD VERTICAL ACCELERATION



9%-4

4d

FAR
91823
FATX6

. TEST @adi

. DYERHEAD LUGEAGE BIN TEST
FILTER = BLPF 1@/ 316/ -40
RIN. MAX VALUES -6.87¢  131.83,

1.12 »

363.8B

(G)
S

-2
i

ACCELERATION
5@ '13 S

-85

-Bb

30 70

Y

119

¥ 4

190' 330

TINE  (MSEC)
OYERHERD LUGGAGE B[N 5.BG DYNANIC TEST
FUSELAGE RFT TOP LONG)TUDINRL ACCELERATION

4

150 27

'

314

360

394

438



L9-4

(G)
-9
]

ACCELERATION

-95

4q

FAA . TEST 2a@1 . OVERHERD LUGGAGE BIN TEST
91023 FILTER - BLPF 1dé/ 316/ -39
FAT26 HIN. MAX VALUES : -5.84¢  220.70,

J.50 ¢ 186.23

-20

-as5 -50
1 i

-18 3B 70 11¢ 159 190 230 270

TIME  (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FUSELREE AFT TOP VERTICAL ACCELERRTION

314 354 308 434



gv-4

(6)

ACCELERATION

- 35

i

FAA
91823
FA3X6

44d

« TEST @21

. OVERHEAD LUCCAGE BIN TEST
FILTER - BLPF 1ad/ 316/ -46
HIN. MAX VALUES : <6.33¢  124.70.,

1.87 e

364.B3

]

-20

-50

-85

-18 3@ 7%

J

118 150 199 239 270 318

TIME  (MSEC)
OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FUSELAGE RFT STARBOARD LONBITUDINAL ACCELERATION

\

354

204 43¢




6v-4

FAR
91923
FAS2e

. TEST @01 . DVERHERD LUGGAGE BIN TEST

FILTER = BLPF 19@/ 316/ -40

HIN. MAX VALUES - ~0.868  334.13, @.39 = 109.00

4a

(G6)
-9

i

ACCELERATION
-20

- 95
]

-50

-85

-18 39 79 110 150 100 23¢ 278 g 35¢ 204 434
TINE (NSEC)

OVERHERD LUGGAGE BIN 5.BG DYNANIC TEST
FUSELAGE AFT STARBOARD YERTICAL ACCELERATION



0G-¢

(6]
35

1

ACCELERATION

S
1

FAR
91023
BBxé

. TEST @ai . OVERHEAD LUGGAGE BIN TEST
FILTER = BLPF 14/ 316/ -40

RIN. MAX YALUEZ : -14.02¢®

191.23.,

.81 ®

133.13

20
1

-1@

-25

- 4B

-1@

30 78 119 15¢' 190’ 230
TINE (MSEC)

T

an

OVERHERD LUGGRGE BIN 5.0C DYNANIC TEST
BIN B LONGITUDINAL RCCELERATION

316

354

394

434




16-4

(8)
35

ACCELERATION

5

FAR
91023
BBY6

. TEST 281

. DVERHERD LUGGAGE BIN TEST
FILTER = BLPF 144/ 316/ -40
HIN, MAX VALUES : -12.19¢  210.63 .,

10.43 ¢

199.B3

20
L

1

~10

-235

-4b

3 70

110 15¢ 1499 230 270

TIHE (MSEC)
OVERHERD LUGGAGE BIN 5.BC DYNANIC TEST
BIN B LATERAL RCCELERATIDN

319

354

e

43d



[A%"!

(6)

as

ACCELERATION

5
1

FAA . TEST 881
91023
8026

. DYERHERD LUGGAGE BIN TEST
FILTER = BLPF ldds 316/ -40
HIN. MAX VALUES : -9.08¢  2@2.63 .,

17.00 =

183.73

-

1

20
i

-10

-29

~4b

-18 39 7

T

119

150 1998 230 270

TINE  (MSEC)
OVERHERD LUGGAGE BIN 5,8C DYNANIC TEST
BIN 8 VERTICAL ACCELERATION

i1d

35§

304

43d




£e-4

(6)

ACCELERATION

FAR . TEST 881 . OVERHEAD LUGGAGE BIN TEST
91023 FILTER = BLPF 14/ 316/ -40
HBX6 AIN, MAX VALUES : -6.66¢  133.25 . 1.37 & 3$77.2%
o
mn
0 |
(=)
8
n
w_
S-d
&N
.
2 “hhfJﬁ\h—“{q\‘“\_P;,_ﬁ‘——J/ﬂ’r\‘f‘JP\gﬂT’;a,—‘f“='-=’f==:::=??_-¢:=f=-=:h‘=
[p}
o]
=
=
"5 " -10 70 119 15¢ 19¢' 2390 270 314 360 304

TINE  (MSEC)
OVERHERD LUGGAGE BIN 5.B6 DYNANIC TEST
BIN A LONGITUDINAL RCCELERATION

43a



we-4

(6)

RCCELERATION

FAR . TEST @a1 . DVERHERD LUGGASE BIN YEST
91023 FILTER - BLPF 184/ 316/ -40
HBY6 HIN, MAX YALUES : -1.638  187.13, §.97 & 283.3B
o
n
n_
<]
8
n
n_
o
m-ﬂ . - » . . . - - . P’ . - . . 0 - . » - . . - - » - . . .
g S e S0 W
”—i
in
'N—
&
=
"T.se ' -10 ) 119 150 199’ 230 a7 e 35¢ 306 434

TINE  CMSEC)
OVERHERD LUGGAGE BIN 5.06 DYNANIC TEST
BIN A LATERAL ACCELERATIDN



sc-4d

(6)

ACCELERATION

FAR . TEST a@1 . DVERHEAD LUGGRGE BIN TEST
91023 FILTER - BLPF 184/ 316/ -40
HBZ6 HIN, MAYX VALUES - -1.89e  193.23, 1,79 & 230.B5
o
n
O-
=]
e
n
n-—i
e
N~
st s, — g — -mwv‘w
n
"\'_
>
'""58 '-18 3B 78 119 150' 190 230 270 14 354 304 414

TINE  (MSEC)
OVERHERD LUGGAGE BINM 5.06 DYNANIC TEST
BIN A VERT(CRL ACCELERAT)ON




TEST 002

B-56



A%

{6)

ACCELERATION

-4
1

14

FARA
91824
JLDX6

. TEST @d2

. OVERHEAD LUGCAGE BIN TEST
FILTER - BLPF 144/ 316/ -40
HIN, MAX VALUES -g.76e  143.13. .63 = 392.83

-0

~12

-18

7

T

110 150' 190 230 270 314 365¢ 294 434

TIME  CMSEC)
OVERHERD LUGGHGE BIN B.BG DYNANIC TEST
SLED ACCELERATION



8¢-4d

CFT/3EC)

VELAOCITY

FAA
91024
JLoxy(

. TEST @a2

. OVERHERD LUGGAGE BIN TEST
FILTER = BLPF 344/ 918/ -42
HIN, MAX YALUES - -37.46%  343.63,

“40.13

-42 -95 -26 -21 14 -7

30 70

119 150’ ige 230 379

TIHE  (MSEC)
OVERHERD LUGGAGE BIN B.BC DYNANIC TEST
SLED YELOCITY INTEGRATED

T

iie

g

354

304

434



66-4d

(6)

4
[}

ACCELERATION

14

FAR
a1824
JLDxeA

. TEST 2@2

. DVERHERD LUGCAGE BIN TEST
FILTER = BLPF 144/ 316/ -4@
HIN. MAX YALUES : -8.87¢ 93.88 . .47 = 3524.B3

12

0—1

- &

|

-12

-18

30 70

119 15¢ 19¢' 230 79 g 35¢ 394 a3d
TINE (MSEC)
OYERHERD LUGGAGE BIN B.BG DYNANIC TEST
SLED ACCELERRTION REDUNDANT



09-4

FAR
91024
1783

. TEST 282

. OVERHEAD LUGGAGE BIN TEST

FILTER - BLPF 144/ 316/ -40
HIN. MAX VALUES -92.68¢  343.88 ., 517.96 = 83.3B

1

%0

FORCE ILBIX1d
-29 @

~4@

30 70

119

T ‘N

150 199 230 379

TINE (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B TURNBUCKLE 7B FORCE

31§ 35¢ 309 434
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FAA
91024
1463

. TEST @@2

. DVERHEAD LUGGAGE BIN TEST
FILTER = BLPF 1@/ 316/ -48
HIN. MAX YALUES =  -312.09¢ 42.13 ., d7.04 & 42(.30

1

(Lexxid

@

FORCE
29

-40

-g88

30 70

119’ 150 196 239

i i

279 314 25§ 304 434

TIME  (MSEC)
OVERHERD LUGGAGE BIN B.BS DYNANIC TEST
BIN B TURNBUCKLE 8B FORCE



79-4

FAA . TEST @2 . DVERHERD LUGGAGE BIN TEST
31024 FILTER = BLPF 183/ 316/ -4@
11783 WIN, MAX VALUE3 = -702.6%e 82,29, 113.51 &  406.77
=
1]
(2
(=]
Y
o
.E 3
-4
]
[ >]
— &
Wi
[}
| ol p ]
on
S o
=]
B_
n
'F..
[ -]
n
"Tep '-10 3 79 119 159 199’ 330 370 3¢ 36¢ 209 434
TIRE (MSEC)

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B TURNBUCKLE 178 FORCE
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1

(LexX1d

-20

FOACE
-35

FAR
91024
T1863

44

. TEST @@2

. DVERHEAD LUGGAGE BIN TEST

FILTER = BLPF
HIN, MAX VALUES *

144/ 3le/ -40
-161.36¢e

74,63,

37.43 =

426. 23

-3

- S0

~A35

-Bb

-50

L 70

119

H i

158
TINE

190’ 339

T

{MSEL)

278

T

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST

BIN B TURNBUCKLE 13F FORLCE

358

T

394




FAA . TEST @2 . DVERHEAD LUGEAGE BIN TEST
91924 FILTER = BLPF 14a/ 3i6/ -40
12883 HIN, MAX VALUES - -79.6898  237.25., 19G.49 = 74. 7D

44

1

L2

(LBXX1d

. A :

?9-4
@

FORCE
- 20 -iR

-0

-~ LB

T 70 110 150 199’ 230 370 318 350 209 434

TIHE (MSEC)
OYERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B TURNBUCKLE 288 FORCE




co-4

FAA . TEST @a2 . OVERHEAD LUGGAGE BIN TEST
91024 FILTER = BLPF 1@@/ 316/ -40
T23B3 HIN. MAX YALUES -36.93e  233.75 .,

44

113.87 =

387.73

1

[LBxXx1d

FORCE
ie

-20

-3e

1]

50 ' -19 30 70 119 159 1990 338 270

TIHE (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B TURNBUCKLE 258 FORLE

314

354

394

434
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FAR . TEST @82 . OVERHEAD LUGGAGE BIN TEST
91024 FILTER - BLPF i@ds 3167 -40
13283 HIN, MAX VALUES =  -272.21e  4d3.80 ., 2471.27 &= 78,23

300 368 4249

]

[Lexx1d
240

189

FORCE
129

(510]

- BB

T 70 11 150 190 FELS 270 114 354@ 304
TIHE (MSEC)
OYERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B TURNBUCKLE 328 FORCE

-50




L9-d

]

(LEXX1d

FORCE

FAA . TEST @@z . DVERHEAD LUGEAGE BIN TEST
31024 FILTER - BLPF 18/ 316/ -40
T3H3 HIN, MAX VALUES = -95.48e  137.79. 16.29 ® 343,79

~

n—l

=

0|

(-]

m—d

1]

3T

o

P‘

=

['#]

’ -1 39 70 110 150 189 230 270 310 350 309 134

TINE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN R TURNBUCKLE 3H FORCE
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1

19

(Lexxid

-2

FORCE

28

LB

-3 - 4@ -30

- ER

TIRE (CMSEC)
(VERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 4H FORCE

FARA . TEST @@2 . DVERHEAD LUGERGCE BIN TEST
91024 FILTER ~ BLPF  16@/ 316/ -40
T4HS WIN, MAX VALUES =  -212.798®  115.13, 39.98 = 549.58
P B e } I
\ (\f\\\\N“hJJﬂJF/ffﬁ*\\\&ij - -
58 -1 30 70 119 1659 199° 238 270 314 350 2494 434
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]

[LBYXX1d
10

-20

FORCE
-390

FAR
91024
TS

. TEST 8@2

. DVERHERD LUGGAGE BIN TEST
FILTER = BLPF 144/ 36/ -40
HIN. MAX VALUES = -S27.1@0e  148.63,

1.3 =

347,863

24d

LB

- 4@

-50

119 150 109 230 270
TINE (MSEC)
OYERHERD Luccacs BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE SH FORCE

11q

354

394

434



0L-9

FAA . TEST 0@2 . DVERHERD LUGEAGE BIN TEST
91024 FILTER = BLPF 148/ 316/ -48

TaH3 HIN., MAX VALUES : -94,33s  104.00,

24

143.16 ®

74.DB

|
.y

—

tLexxid

FORCE
~-4@ 30 -20

-5Q

-10 2B 70 119 159’ 199’ 230 270

TINE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 6H FORCE

31q

350

390

434



1/.-4

]

(LBXX1d
19

-20

FORCE
-30

FAR
91024
TH3

24

. TEST 282

. OVERHERO LUGGAGE BIN TEST
FILTER = BLPF 164/ 316/ -49
HIN. MAX VALUES : ~14.48e 413,00, 91.69 = 109.5B

L8

- 40
N

-30

-8B

-10 39 7

119 150 199 230 7 e 364 399 434

TIHE  (MSEC)
OYERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 7H FORCE



¢L-4

Lexxid

FORCE

FAR . TEST 0@2

. DYERHERD LUCGAGE BIN TEST

91024 FILTER = BLPF 148/ 316/ -40
1813 KIN, MAX VALUES @  -63.88®  120.13, 99.97 ¢ 57.B3

a-

B J\W"A <7
e

o

[}

n-‘

8

*

[

P_

=

Q

"5  '-1@ 30 70 119 150’ 190 238 270 3 35¢ 30¢ 434

TINE (MSEC)

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 2H FORCE




£L-4

FAR
91024
TaH3

. TEST @2

. DYERHEAD LUGEAGE BIN TEST

FILTER - BLPF
HIN., MAX VALUES :

16¢;/ 316/ -4@
~263.93¢

112.13 . 2@.33 = 368.bD

24

LB

AP

110
TIME

150 189’ 230

r

(MSEC)

270 114 354 304 434

OVERHERD LUGGRGE B[N B.BG DYNANIC TEST

BIN A TURNBUCKLE 9H FORCE



FAR . TEST p@2 . OVERHERD LUGGAGE BIN TEST
1024 FILTER = BLPF 144/ 316/ -46
T18HS HIN, MAX VALUES =  -379.498  118.00. 2.77 ®  X05.0BD

24

)

]

(LBXX1d
-20 -1

vL-9
FORCE
-3Q

~ 40

-5Q

S T

-BR

-5 -1 39 70 110’ 159 199’ 230

g

270 31 354 304

4

434

TIHE (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN # TURNBUCKLE 18H FORLCE



GL-9

LBl

FORCE

FAR . TEST @2 . OVERHEAD LUGGREE BIN TEST
91024 FILTER = BLPF  1G@/ 316/ -48
- T11H3 HIN. MAX VALUES : -79.49¢  138.38 , 78.88 ® 121.79
o
=
ﬂ-—
Q
E_‘“—-
I . M
- V4 \ /\/\.\ M\ AN AN .Y
(-]
0—
[}
o
o
o
S
=
N
"T.5p '-1¢ 3 70 119 150 109’ 230 279 314 354 304
TINE (MSEC)

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN R TURNBUCKLE 11H FORCE




9/-4

244a

FAA
91024
T13H3

. TEST @@2

. DVERHEAD LUGEGAGE BIN TEST
FILTER = BLPF 184/ 316/ -4@

HIN. MAX VALUES - -57.31e 343,730,

128 Len

Ga
i

C(LB)]

FORCE

-120 -6

-180

-~ 240

-10 38 70

110

T al H

150

i

199 230

TIME  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 13H FORLE

270




L4

JaaQ

FRR
91024
T14H3

. TEST 002

. OVERHEAD LUGEAGE BIN TEST
FILTER = BLPF 188/ 316/ -40
HIN. MAX VALUES =  -147.41e  410.75., 2582.66 = 115,65

31p

(LBXX1d 1
210 260

160
1.

FORCE
110

6@

1d

-4D

-50

10 39 7

119

4 |

15¢

4

190’ 330

TIRE (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN A TURNBUCKLE 14H FORLE



8.-4

(G)

ACCELERATION

FAR . TEST @@2 . DVERHEAD LUGGAGE BIN TEST

91924 FILTER = BLPF 1G4/ 316/ -4@

FLFXE WIN, MAX VALUES - -9.228  102.08 , 1,186 & 324.B5
[}
f'd_
D-—l
e

PN - PNAVAW V. VAW,

Y \J}\/ \/nﬁfﬁu/.K\xhﬂuufq/ >
-"—1
D_
[
s ]
T -1 29 70 110 150 190’ 230 270 31q 36@ 390G 434

TIHE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FLOOR FORYRRD LONGITUDINAL RCCELERATION




6.-4

FAA . TEST @@2 . OVERHERD LUGGAGE BIN TEST
91024 FILTER = BLPF 38a4/ 949/ -40
FLEXY HIN. MAX VALUES -37.24e 342,25,

<
[y ]

“41.13

-7

-1 4
1

CFTASECD
i

-21

VELQCITY
-28

35
]

-42

~48

-5 -1 39 70 119 150 190' 230 270

TIHE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FLOOR FORWARD LONGITUDINAL YELOCITY

EBY]

4




08-1

(G)

RCCELERATION

18

FAR
91024
FLFY6

. TEST @2

. DVERHEAD LUGGRGE BIN TEST

FILTER = BLPF

144/ 316/ -48

HIN, MAX VALUES - -8.63e  290.88 .,

a.62 =

3['25

t2

)

- &

-1B

30 70

110

L al

159

4

199’ 230

TINE (MSEC)
OVERHERD LUGGAGE BN B.BG DYNANIC TEST
FLOOR FORWARD LATERAL ACCELERATION

279

.

314

350

394

434




18-4

(G)

ACCELERATION

-4

18

FAR
91024
FLFZe

. TEST @B@2

. OVERHERD LUGEARGE BIN TEST

FILTER = BLPF
HIN, MAX YALUES -

188/ 316/ -40
-1.87¢e

284.683 »

2.40 ¢

224. BB

(")

16

-50

-18

%

70

' i

118 159

TIHE

190 PR

T

(MSEC]

270

H

OVERHERD LUGGAGE R[N B.BG DYNANIC TEST
FLOOR FORWARD VERTICAL RCCELERATION




¢8-4

FAR
91024
FLFR6

. TEST

2@2

. DVERHEAD LUGEAGE BIN TEST

FILTER = BLPF
RIN. MAX VALUES °

1aa/

36/ -40
0.03se

442.08 . 9,22 = 182.bB

18 2B 29

(6)
12
1

ACCELERATION

il

I, S

A AN

-50 -18

30

70

110 150
TINE

199’

¥

230

(MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FLOOR FORYRRD RESULTANT ACCELERATION

278 314

A |

43¢


https://Jo/',J'v/VI.fv

£8-4

FARA » TEST D@2

. OVERHEAD LUGGAGE BIN TEST

91924 FILTER = BLPF  1@@/ 316/ -40
FLAXG HIN, MAX VALUES - -9.29® 131,59, 1.01 =  320.BB
[ =)
N—-
o~
-
2
3
:E P oY " F‘,(\AAA.A/\A Vs
I.EU Tl N F \_7"\ . Dl
& \h- : J oo :
T 'L'Vﬂ'i"
SN
oy
0 N
.
/e ]
R ST 70 110 150 190’ 730 70 310 256 30¢ 438

TIME (MSEC)
JYERHERD LUGGAGE BIN B.BG DYNANIC TEST
FLOOR AFT LONGITUDINAL RCCELERATION




%8-4d

LFT/3ECS

VYELACITY
-28

FAR
91024
FLAXY

. TEST @22

. OVERHEAD LUGEAGE BIN TEST

FILTER = BLPF
HIN. MAX VALUES :

384/ 949/ -40
~37.93¢

Ja@e.83

@.03 =

“41.0D

-7

14

21

-42 -3as5

-48

30 70

119

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST

150

198 239
TINE (MSEC)

270

FLOOR AFT LONGITUDINAL VELOCITY

¥

¥

314

364

434



¢g-4

(683

ACCELERATION

14

FAR
91024
FLAYS

. TEST 0@2

. DYERHERD LUGGRGE BIN TEST

FILTER =« BLPF
HIN. MAX VALUES

1@d; 316/ -40
-1.03¢®

286.63 »

@.87 =

123. 0D

t2

-4

hs

-12

-1B

30 78

110

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST

150 199 230 270
TIKE (MSEC)

FLOOR AFT LATERAL ACCELERATION

e

35d

344

43¢



98-4

14

FAR
91024
FLAZE

« TEST @@2

. DVERHEAD LUGEAGE BIN TEST

FILTER = BLPF 146/ 316/ -4@
HIN, MAX YALUES - ~2.328  297.38 .,

1.79 ®

263. 38

L2

o

(6)
4
i

AA“

ACCELERATION
B

-4
I

-8

12

-16

20 70

119

14 L

190’ 239 270
TINE (MSEC)
OVERHERD LUGGAGE BIN B.BGC DYNANIC TEST
FLOOR AFT VERTICAL ACCELERATION

158

]

i1ia

354

344

434




L8-4
ACCELERATION

FAA . TEST @@z . DVERHEAD LUGEAGE BIN TEST
J1024 FILTER - BLPF 144/ 316/ -40
FLARG HIN, MAX YALUES - 8.83e  -21.23, 9.43 = 100.BB

24

-18 39 79 110 150 190 230 an 31¢ 350 390 a3d

TINE (MSEC)
OVERHERD LUGGAGE B(N B.BG DYNANIC TEST
FLOOR RFT RESULTANT ACCELERATION



88-4

G)

(

ACCELERATION

FAR . TEST @G@2 . OVERHEAD LUGGAGE BIN TEST
91024 FILTER - BLPF 164/ 316/ -40
FNTX6 HIN. MAX VALUES - -10.30¢ 97.2%, 1.26 ®=  322.73
=4
in
e
S

- BB

-5

-18

30 70

i H

119 158

4

160' 230

TINE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FUSELAGE WID TOP LONGITUDINAL ACCELERATION

1

270

aia

344

¥

348

43d
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(G}

ACCELERATION

FARA . TEST @@2 . OVERHEAD LUGEACE BIN TEST
91024 FILTER = BLPF 188/ 316/ -40
FNTZ6 MIN, MAX VALUES : “1.778  346.85 . 1,96 ®  530.15
n
n |
e ]
qﬂﬁgﬂﬁ,d-ﬂhh‘aq7f?v1#N:p:;r17gn¥L1rc~=b#ﬁ;nzsAh%r:fh#Ucwx:j““£=“"CP17*1FJ¥‘-‘"
D— . - . . - N - N v - . - . . - . . " . . . 0 . . - - . . . . . .
)
o
[ p)
n—n
(=]
m-—l
t
in
P_
~
['»]
"T.58 '-10 30 70 1o 150 199’ 230 270 T 35¢ 394 434
TIME (MSEC)

OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FUSELRGE MID TGP VERTICAL ACCELERATION



06-49

FAA . TEST @@2 . DVERHEAD LUGGAGE BIN TEST
31024 FILTER = BLPF 136/ 316/ -49
FN3X6 HIN, MAX VALUES : -9,40@% 96,88 + 1,64 &  320.0D
s
irn
Lo
S |
gy PRI . ST VP - S
. . . : . .
8
=&
i
['%]
.|
Y
27
=]
n_|
n
'P_.
[-=]
=]
S 70 110’ 150 190’ 230 270 ES0N 354 204 434

TIHE  (MSEC)
OVERHERD LUGGRGE BIN B.BG DYNANIC TEST
FUSELARGE WID STARBOARD LONGBITUDINAL ACCELERRTION




44

FAf . TEST p@2 . DVERHERD LUGEAGE BIN TEST
91824 FILTER = BLPF 13@/ 316/ -40
FN3Z6 HIN., MAX VALUES -1.33e¢  283.23, @.7¢4 = 315.B3

10

(3)
-9

-20
L

16-49
ACCELERATION

-35
]

-5

-AS5

¥ \l i

31q 354

-10 3 70 119 150 199' 230 43d

TIRE (MSEC)
CVERHERD LUGGRGE BIN B.BG DYNANIC TEST
FUSELAGE MID STARBOARD VERTICAL ACCELERATIONM

27 3494




¢6-¢

(6)

ACCELERATION

FARA . TEST p@2 . DVERHEAD LUGERGE BIN TEST
91024 FILTER = BLFF  1d@/ 316/ -42
FATX6 HIN, MAX VALUES : -11.12® 97.75 , 1.80 =  404.BD
Z
n
n_|
9.-4
.-A——--.--wL ey “vwwdcﬁ
i ‘5“\NH\—\ﬂ’\vH\J,Hj”gA‘,rfJN"“Jﬂ”dﬁ\JN ‘}bﬂﬂJ\ﬁfj. .o .o
(=)
0|
e
m-
o]
i
i
P-
=
iD
"Tsg ' -10 do 70 110 150 190 739 70 4 354 39d 434

TIHE  (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
FUSELAGE RFT TOP LONGITUDINAL ACCELERAT]ON




£6-4d

61

{

ACCELERATION

-39

FAR
91024
FATZ6

. TEST @@2 . DVERHEAD LUGGAGE BIN TEST
FILTER = BLPF 148/ 3167 -40
HIN. MAX VALUEZ : -5.90¢  3@9.23.

.37 =

337.23

4a

-2a

-5@

-85

-16 28 70 110 159 199 330 370 31q

TIHE  (MSEC)
OVERHERD LUGGAGE RIN B.BG DYNANIC TEST
FUSELRGE AFT TOP VERTICAL RCCELERATION

354

34d

434




76—

(G
-5

i

ACCELERATION

FAR
91024
FA3X6

. TEST 0B2

. DVERHEAD LUGGAGE BIN TEST
FILTER - BLPF 146, 316/ -40
HIN, MAX YALUES - -8.04¢ 37.98 » 2.23 & 5l8.23

44

25

1@

- BB

-1 3B 0

4

119

¥ 1 ¥

190’ 330

TIKE  (MSEC)
OVERHERD LUGGAGE BIN B.BG OYNANIC TEST
FUSELRGE RFT STARBOARD LONEITUDINAL RCCELERRTION

150 270



g6-4d

(67

ACCELERATION

FAR . TEST @@2 . DVERHERD LUGGRGE BIN TEST

91024 FILTER = BLPF  1@@/ 316/ -48

FASZ6 WIN, MAX YALUES ° -1.84®  288.35, 1.27 & $15.75
4
th
n_|
S |

e —Wﬁﬁw—m

ln- . . . . . . - » . . - - . . . N . . - . . . . - . . - . - . . .
S
o]
n
ﬂ-
=
D
i
o_|
[~]
[ =]
"5 T-10 29 70 110 160' 190 238 379 316 354 304 436

TIHE  (MSEC)
OVERHERD LUGGRGE BIN B.BG DYNANIC TEST
FUSELAGE AFT STARBOARD VERTICAL ACCELERATION
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(6)

35
1

ACCELERATION

3
J

FRA
91024
gax6

aad

. TEST 202 . OVERHERD LUGEAGE BIN TEST
FILTER = BLPF 18d@/ 316/ -49
HIN, MAX VALUES : ~12.67¢ 73.08 . .23 = 341.DB

20
i

-1@

-293

~4p

1 ) ¥ ¥ J

) 70 119 150 146’ 230 394

TIRE  (MSEC)
OVERHERD LUGGAGE B[N B.BG DYNANIC TEST
BIN B LONGITUDINAL RCCELERATION

279 j1d 350 434
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(G)
35

1

ACCELERATION

b
/]

FAR
g1e24
BAYG

. TEST Q@2 . DVERHERD LUGGARGE BIN TEST
FILTER = BLPF 148/ 316/ -49
HIN. MAX VALUES : ~2.23¢  344.38 ., 1.47 &= 334.13

a4

20
1

-10

-23

~4p

30 70 110 150 190 239 279 31q 350 304 434

TIHE (MSEC)
OVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B LRTERAL ACCELERATIDN
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(6)

a5

ACCELERATION

5

aa

20

i

-1@

-295
i

~4p

FAR . TEST @@2 . DVERHERD LUGEARE BIN TEST
910822 FILTER « BLPF 1a@/ 316/ -40
BB26 HIN. MAX VALUES - “4.21% 43.88 » 2.86 ¢ 33.75

1

-19 3 70 119 150 190’ 230 370 ESCN 364 306 434

TIME  (MSEC)
UVERHERD LUGGAGE BIN B.BG DYNANIC TEST
BIN B VERTICRL ACCELERATION

-50
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FAf
91024
HBXG6

. TEST @@2 . DOVERHEARD LUGGAGE BIN TESTY
FILTER = BLPF 144/ 316/ -40
HIN., MAX VALUES -10.66¢e 148.30 .,

2.47 =

349. 23

q@ 65 aa

(62

2@ 35
] i

ARCCELERATION

5
1

-10

-25

-4B

-10 30 78 118

\ H

150 100’ 330 379

TIHE  (MSEC)

OVERHERD LUGGRGE BIN B.BG DYNANIC TEST

BIN A LONGITUDINAL ACCELERATION

14

1

354

34d

434
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(6)

35
i

ACCELERATION

S

FAR
91024
HBYG

. TEST @@2

. OVERHERD LUGGAGE BIN TEST

FILTER = BLPF
HIN, MAX YALUES -

1d@ds 3167 -40
~2.20¢

344.65

2,09 ¢

382.38

20
i

i

10

J

-25

&b

30 70

1

119

L} A

149 PEL
TINE (MSEC)

158

1

270

OYERHERD LUGGAGE BIN B.BG DYNANIC TEST

BIN A LATERAL ACCELERATIDN

14

!

¥

354

H

344

43d
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(6]

35
1

ACCELERATION

S
1

8a

. TEST @@2

. DVERHERD LUGGAGE BIN TEST

FILTER = BLPF
HIN. MAX YALUES -

144/ 316/ -40

-2.13¢e 173.13 2.24 = 108.38

20
i
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FAR . TEST @@3 . DVERMEAD LUGGAGE BIN TEST
91925 FILTER = BLPF  1@8/ 316/ -40
ILOX6 WIN, MAX VALUES =  -15.18% 84.75 , 1.01 & 2%6.DD
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. DYERHERD LUGEAGE BIN TEST
FILTER = BLPF 364/ 949/ -40
HIN. MAX YALUES -42,30e  243.38 ., g.e8 = -36.30
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. TEST @@3

. DVERHERD LUGEAGE BIN TEST
FILTER = BLPF 164/ 316/ -40
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FILTER = BLPF 148/ 316/ -40
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FILTER - BLPF 184/ 316/ -40
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91025 FILTER = BLPF 188/ 316/ -40
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. TEST @@3 . DVERHEAD LUGGAGE BIN TEST
FILTER = BLFF 13@;s 316/ -40
RIN, MAX VALYES - -30.64e  396.23,

184.63 = 103.25

-3a -4 -9a

-6R

NN A

30 70 110 150 199’ 230 70
TINE (MSEC)
OVERHERD LUGGAGE BIN 13.2C DYNAMIC TEST
BIN A TUPNBUCKLE 74 FORCE

344 434




8T11-4

FAR . TEST 0@3 . DVERHEARD LUGEACE BIN TEST
91025 FILTER = BLPF 146/ 316/ -4D
1843 WIN, MAX VALUES =  -178.75e 99.29 , 78.17 € 57.29
o
ﬂ-—
T A% /\,f" \!\/V\I\j\m
e \/J \\/
>
-
[Pa 0]
..Jf"d__
w
(&)
re
)
IL -l
|53
*_
o
in_
(]
o
"Tsa ' -10 20 70 110 150 190 230 279 0o 35@ 39@ 434

TIKE (MSEC)
OVERHEAD LUBGAGE BIN 13.26C DYNAMIC TEST
BIN A TURNHUCKLE SH FORCE



611-4

(LECx1d

E

~
'

Fiof

FAR . TEST D@3 . OVERHERD LUGGAGE BIN TEST
§1025 FILTER = BLFF 188/ 316/ -4B
T9H3 WIN. MAX YALUES =  -387.66® 37,13, 41.34 ® 242,15
b
Q-—t
o . : :
N j.‘ II\IF\'L/-\'\..H\ /‘\; Pl -
5] — -‘\f\ {f‘" NS 'i_ N N4 N
. . ) . .
1] Py ]
X\ . }
=3 N\ . .{\ B
N AN,
\ VoS
o \ { .
o | I
, g
N\ [’ \/
2 | /
l'T rﬁ /
! ~~/ :
[
o NS
F Y
=
n_
LT -8 2 70 110 159 190’ 230 a7y 3¢ 26q 29§ 1438
TIHE  (MSEC)

OVERKERD LUBGAGE BIN 13,26 DYNAMIC TEST
BIN A TURNBUCKLE 3H FORCE



0c¢1-4d

FAA . TEST @0@3 . OVERHERD LUGGAGE BIN TEST
91025 FILTER = BLPF 146/ 3l6/ -40
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FAA . TEST 2@3 . DVERHERD LUGGAGE BIN TEST
91025 FILTER = BLPF 148/ 316/ -48
FLFX6 RIN., MAX YALUES : ~14.830e 33.63 .
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FILTER = BLFF 30/ 949/ -49
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. TEST B@3

. DVERHERD LUGGAGE BIN TEST
FILTER = BLPF 149/ 316/ -40
HIN. MAX YALUES - -i.16e  281.38, 1.07 = 29.23
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91925 FILTER - BLPF 188/ 316/ -4@
FLFZ6 HIN, MAX VALUES - -7.148  215.50 , 8.6 = 2%50.25
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FILTER = BLPF 148/ 3167 -40
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. TEST @@s . OVERHERD LUGEAGE BIN TEST
FILTER = BLPF 14@/ 316/ -40
HIN, MAX VALUES - -1.43®  249.15., .98 = 233.00
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91025 FILTER = BLPF 164/ 3l6/ -4@
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FILTER =« BLPF 184/ 3le/ -40
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FILTER - BLPF 1@as 316/ -40
HIN. MAX VALUES -14.88¢e 98.73 . 2.3¢ & 278.3D

(6]
-8
1

-20
i

ACCELERATION
'135

~-50
L

-85

- 6P

-18 3B 70 110’ 150 199’ 230 370 310 364 304 43d
TIHE (MSEC)

OVERHEAD LUGGAGE BIN 13.2C DYNAMIL TEST
FUSELAGE WID STARBOARD LONEITUDINAL ACCELERRTIONM



LET-4

(G6)

ARCCELERATION

-35

44

FARA
91025
FN3Z6

. TEST @2@3
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FIGURE DESCRIPTION PAGE
C-1. BIN 'B' INSTRUMENTATION LOCATIONS, TEST OHBC-01 Cc-10
C-2. BIN 'B' INSTRUMENTATION LOCATIONS, TEST OHBC-02 Cc-11
C-3. BIN 'A' INSTRUMENTATION LOCATIONS, TEST OHBC-03 Cc-12
C-4. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-01 Cc-13

C-5. SIDE VIEW BIN 'B' PULL SETUP AND LINEAR POTENTIOMETER POSITIONS C-13
C-6. REAR VIEW BIN 'B' PULL SETUP AND LINEAR POTENTIOMETER POSITIONS C-14

C-7. BIN 'B' LINKS 1 AND 2 C-14
C-8. BIN 'B' LINK 3 C-15
C-9. BIN 'B' LINK 4 C-15
C-10. BIN 'B' LINKS 5 AND 6 C-16
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C-12. BIN 'B' LINKS 14 AND 22 C-17
C-13. BIN 'B' LINK 32 Cc-17
C-14. BIN 'B' LINKS 15, 16, 23, 24, AND 30 C-18
C-15. POST-TEST OHBC-01 DAMAGE, 60" BIN FORWARD PANEL C-18
C-16. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-02 Cc-19
C-17. PRE-TEST OHBC-02, BIN 'B' LINK 30 DETACHED Cc-19
C-18. PRE-TEST OHBC-02, BIN 'B' LINK 32 ATTACHED C-20
C-19. PRE-TEST OHBC-02, BIN 'B' LINK 29 DETACHED C-20

C-20. PRE-TEST OHBC-02, BIN 'B' INBOARD DEFLECTION INDICATOR

BETWEEN THE 60" BIN AND REAR 20" BIN Cc-21
C-21. POST-TEST OHBC-02, BIN 'B' INBOARD DEFLECTION INDICATOR

BETWEEN THE 60" BIN AND REAR 20" BIN c-21
C-22. PRE-TEST OHBC-02, BIN 'B' OUTBOARD DEFLECTION INDICATOR

BETWEEN THE 60" BIN AND REAR 20" BIN c-22
C-23. POST-TEST OHBC-02 BIN 'B' OUTBOARD DEFLECTION INDICATOR

BETWEEN THE 60" BIN AND REAR 20" BIN C-122
C-24. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-03 C-123
C-25. ANGLE VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHRC-03 C-23
C-26. BIN 'A' LINKS 3, 4, AND 14 LOCATIONS C-24
C-27. BIN 'A' LINKS & AND ? C-24
C-28. SIDE VIEW BIN 'A' PULL SETUP C-125



TABLE C-1

INSTRUMENTATION ACCELEROMETERS INFORMATION

CHANNEL INSTRUMENT MODEL SERIAL CALIBRATION
ABBREV. MANUFACTURER NUMBER NUMBER SENSITIVITY DATE
FLFXG ENDEVCO 7264 CWl1lH .2892 mv/g 12/07/90
FLFYG ENDEVCO 7264 CEl6H .2987 nv/g 12/07/90
FLFZG ENDEVCO 7264 CM27H .3896 mv/g 12/06/90
FLAXG ENDEVCO 7264 CJ34H .3332 mv/g 12/07/90
FLAYG ENDEVCO 7264 CL60H .3871 mv/g 12/10/90
FLAZG ENDEVCO 7264 CwW82H .2359 mv/g 12/07/90
FMTXG ENDEVCO 7264 CJ62H .3033 mv/g 12/11/90
FMTZG ENDEVCO 7264 CBO7H .3469 mnv/g 12/11/90
FMSXG ENDEVCO 2264 CLO4H .4143 nv/g 12/11/90
FMSZG ENDEVCO 7264 CK32H .3658 mnv/g 12/11/90
FATXG ENDEVCO 7264 CD74H .3325 mv/g 12/03/90
FATZG ENDEVCO 7264 CLSSH .3369 mv/g 12/11/90
FASXG ENDEVCO 7264 CN9SH .3780 mv/g 12/10/90
FASZG ENDEVCO 7264 CH28H .3091 mv/g 12/10/90
BBXG ENDEVCO 7264 CK11H .3046 mv/g 12/10/90
BBYG ENDEVCO 7264 CJ13H .2924 nv/g 01/17/91
BBZG ENDEVCO 7264 CR68H .2774 mv/g 01/17/91
HBXG ENDEVCO 7264 BW?7J .3245 mv/g 01/16/91
HBYG ENDEVCO 7264 CY1l2H .2295 mv/g 01/16/91
HBZG ENDEVCO 7264 CG67H .3054 mv/q 01/16/91
SLDXG ENDEVCO 7232C CBS1 .2005 mv/g 12/21/90
SLDXGA ENDEVCO 7231C CH33 .2046 mv/g 12/21/90



TABLE C-2

INSTRUMENTATION INFORMATION CONT'D.
STRAIN GAGES

CHANNEL SENSITIVITY
ABBREV. DESCRIPTION @ 1000 1bs.
T3HS LINK 3, BIN A .354 nmv/v
T4HS LINK 4, BIN A .2808 mv/v
TSHS LINK 5, BIN A .3933 mv/v
T6HS LINK 6, BIN A .3952 mv/v
T?HS LINK 7, BIN A .38 mv/v
T8HS LINK 8, BIN A .241 mv/v
T9HS LINK 9, BIN A .3998 mv/v
T10HS LINK 10, BIN A .4172 mv/v
T11HS LINK 11, BIN A .4238 mv/v
T13HS LINK 13, BIN A .427 mv/v
T14HS LINK 14, BIN A .759 mv/v
T1BS LINK 1, BIN B 2.578 mv/v
T2BS LINK 2, BIN B 2.756 mv/v
T3BS LINK 3, BIN B 2.741 mv/v
T4BS LINK 4, BIN B 2.6565 mv/v
TSBS LINK 5, BIN B 2.643 mv/v
T6BS LINK 6, BIN B 2.548 mv/v
T7BS LINK 7, BIN B 2.582 av/v
T8BS LINK 8, BIN B 2.58 av/v
T13BS LINK 13, BIN B 1.81 nv/v
T14BS LINK 14, BIN B 1.788 mv/v
T15BS LINK 15, BIN B 1.741 mv/v
T16BS LINK 16, BIN B 1.665 mv/v
T17BS LINK 17, BIN B 1.819 nmv/v
T18BS LINK 18, BIN B 2.255 mv/v
T21BS LINK 21, BIN B 1.761 mv/v
T22BS LINK 22, BIN B 1.747 nmv/v
T23BS LINK 23, BIN B 1.733 mv/v
T24BS LINK 24, BIN B 1.7217 mv/v
T25BS LINK 25, BIN B 1.766 mv/v
T28BS LINK 28, BIN B 1.702 nav/v
T30BS LINK 30, BIN B 2.35 nv/
T32BS LINK 32, BIN B 2.2864 mv/

C-4



STATIC PULL TESTS

Three static pull tests were conducted on June 21, 1990. The static tests
were used to verify the expected loading on the strain gaged overhead

storage bin attachment links. Three tests were conducted as follows:

OHBC-01 - Bin 'B' was pulled on the forward face of the 60-inch bin at a
maximum of 1500 pounds. Data was recorded every 250 pounds up to the 1500
pounds peak pull force and every 500 pounds back to 0 pounds pull force.
Data was recorded at a total of ten points. The drag links on the forward

and rear 20-inch bins were connected.

OHBC-02 - Repeat of test OHBC-01 except the peak load is 1250 pounds instead
of 1500 pounds. Data was recorded at nine pull force load points. The drag

links on the forward and rear 20-inch bins were disconnected.

OHBC-03 - Bin A was pulled in the same manner as Bin B in Test OHBC-01.
Data was recorded at ten pull force loadings, with a peak pull force of 1500

pounds.

The fuselage was installed in the test fixture. The test fixture consisted
of two sides and the front of the sled test fixture frame. The static pull
hardware clamped to the front frame. The pulling hardware included a
threaded rod with nut, cable, one load cell, an eye hook bolted to a steel
plate, plywood, and foam. An I-beam structure was used to guide and support
the pulling hardware and cable. The plywood and foam distributed the load
on the front face of the storage bins. The steel plate was placed behind
the plywood. The eye hook bolted to the steel plate through a central hole
drilled in the plywood, foam, and front of the overhead bins. Cable
connects the eye hook, load cell, and threaded rod. The threaded rod passes
through a hole in a plate weided to the I-beam structure. Tension in the
cable was generated by tightening the nut on the threaded rod. Figures C-4,
c-18, C-26, and C-27, show the test fixture setup.

C-5



INSTRUMENTATION

Twenty channels of data were recorded for Test OHBC-01, eighteen channels
for Test OHBC-02, and nine channels for Test OHBC-03. Tests OHBC-01 and 02
include one load cell to measure pull force and two linear potentiometers to
measure deflection of the central bin relative to the forward bin. Test
OHBC-03 includes one load cell to measure the pull force. The remaining
channels on all three tests are individual link loads from the strain gaged
overhead storage bin attachment links. Data from drag links on the forward
and rear 20-inch bins were not recorded for Test OHBC-02 because the 1links

were disconnected.

RESULTS

Table C-3 contains the results of the three calibration tests. Following
the table of data are fiqures of the calibration setup and tests. Fiqures
C-1 through C-3 show instrumentation locationmns. Figures C-4 through C-17
are pre- and post-test photographs of Test OHBC-01. Figures C-18 through
C-25 are Test OHBC-02 pre- and post-test photographs. Figqures C-26 through
C-28 document Test OHBC-03.

The Bin 'B' 60-inch bin forward panel was damaged in Test OHBC-01, as shown
in Figure C-17. High density foam was used in Test OHBC-02 against this

forward panel to distribute the loading.
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OVERHEAD STORAGE BIN CALIBRATIONS TEST RESULTS

TOTAL PULLING FORCE (LBS.)

TABLE C-3

TEST OHBC-01

CHANNEL 0.00 251.42 486.36 742.27 1011.02 1262.32 1492.86 984.97 504.44 4.08
0BXD 0.00 -0.00 -0.04 -0.06 -0.10 -0.23 -0.24 -0.24 -0.24 -0.12
I1BXD 0.00 -0.04 -0.11 -0.17 -0.24 -0.55 -0.57 -0.57? -0.50 -0.18
T1BS 0.00 6.40 6.06 11.05 7.09 3.38 -0.23 -19.23 -5.08 -5.44
T2BS 0.00 2.25 9.44 14.12 27.80 42.78 52.17 48.74 20.128 1.69
T3BS 0.00 21.63 49.73 76.38 110.58 150.66 171.41 137.46 73.36 8§.63
T4BS 0.00 -35.20 -84.36 -129.99 -183.80 -243.98 -257.81 -228.126 -138.03 -17.15
TS5BS 0.00 -1.05 -6.22 -11.59 -19.60 -30.28 -42.96 -20.78 -16.83 -6.02
T6BS 0.00 -4.05 -3.23 -4.80 -4.15 -1.66 -13.18 3.66 14.60 10.63
T138BS 0.00 1.50 1.62 4.45 7.20 7.04 8.43 2.84 -1.32 -1.86
T14BS 0.00 -11.82 -32.05 -60.51 -91.39 -116.19 -137.18 -84.82 -33.55 3.10
T158S 0.00 -30.79 -56.90 -81.01 -102.44 -127 .68 -134.20 -104.68 -56.90 -5.47
T16BS 0.00 -4.32 -?7.13 -11.51 -16.54 -17.95 -38.50 -10.11 -3.96 3.26
T21BS 0.00 -0.74 -4.03 -7.29 -13.38 -15.60 ~19.70 -15.17? -4.05 2.24
T22BS 0.00 10.22 31.44 53.94 77.56 91.77 107.21 78.77 43.03 4.01
T23BS 0.00 1.24 -6.71 -16.59 -30.33 -24.74 -33.10 -22.61 -16.27 -7.15
T24BS 0.00 -1.59 -0.80 1.36 5.85 -3.82 -5.21 -4.28 -0.78 1.00
T29BS 0.30 22.92 53.88 94.00 132.78 143.74 171.39 92.89 18.11 -9.80
T30BS 0.02 8.63 27.88 53.10 80.67 94.16 197.50 57.74 2.48 -17.92
T32BS 0.00 205.01 396.00 590.18 796.39 1026.45 1130.95 862.04 502.64 46.56
NOTE: OBXD AND IBXD ARE IN INCHES. ALL OTHER CHANNELS ARE IN POUNDS. TENSION IS POSITIVE
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TABLE C-3,

CONT'D.

~VERHEAD STORAGE BIN CALIBRATIONS TEST RESULTS

TEST OHBC-02

TOTAL PULLING FORCE (LBS.)

CHANNEL 0.00 257.30 498.68 758.19 1012.09 1267.72 986.32 503.35 5.67
0BXD 0.00 0.00 -0.04 -0.04 -0.01 0.00 0.00 0.01 0.10
IBXD 0.00 0.00 -0.08 -0.10 -0.10 -0.10 -0.10 -0.02 0.07
T1BS 0.00 1.66 0.42 -2.38 -3.72 -6.20 -20.94 -13.94 -10.22
T2BS 0.00 7.05 15.98 28.52 40.32 53.37 47 .96 20.22 1.21
T3BS 0.00 29.53 60.86 96.21 134.72 164.30 142.16 79.36 11.90
T4BS 0.00 -52.02 -106.09 -158.08 -217.32 -260.06 -233.20 -138.41 -14.92
TS5BS 0.00 -3.39 -11.18 -22.63 -39.51 -46.92 -38.56 -25.67 -9.52
T6BS 0.00 2.08 5.38 7.32 17.85 15.50 18.78 18. 21 9.53
T13BS 0.00 -0.35 -1.91 -2.60 -3.07 -1.37 -3.09 -2.28 -1.02
T14BS 0.00 -8.73 -17.68 -36.16 ~62.91 -96.03 -73.76 -29.84 -0.54
T15BS 0.00 -34.83 -73.85 -118.37 -139.72 -177.31 -138.22 -65.15 -0.42
T16BS 0.00 -1.65 1.57 6.27 ~-4.16 -4.16 -3.70 -3.74 0.12
T21BS 0.00 0.75 1.15 1.22 1.85 0.05 0.90 1.63 1.05
T22BS 0.00 10.31 21.33 30.125 48.54 56.71 48.54 33.42 4.39
T23BS 0.00 3.42 10.71 22.09 -3.71 -0.84 -4.06 -8.67 -6.62
T24BS 0.00 -3.58 -10.23 -18.81 -5.48 -9.53 -6.83 -0.89 1.33
T32BS 0.00 242.77 485. 24 743.83 1002.68 1250.68 1003.07 523.34 19.51
NOTE: OBXD AND IBXD ARE IN INCHES. ALL OTHER CHANNELS ARE IN POUNDS. TENSION IS POSITIVE.
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OVERHEAD STORAGE BIN CALIBRATIONS TEST RESULTS

TABLE C-3, CONT'D.

TEST OHBC-03

TOTAL PULLING FORCE (LBS.)

LINK# 0.00 251.08 499.94 753.25 1005. 28 1256.28 1507.128 399.96 508.14 5.27
T3HS 0.00 -44.03 -88.43 -130.61 -172.98 -212.01 -279.52 -192.99 -98.43 14.41
T4HS -0.01 -15.120 -38.122 -69.92 -103.56 -133.50 -199.05 -131.57 -88.55 -16.56
T5HS O.dO -4.06 -8.128 -10.17 -11.31 ~14.11 -19.65 -5.63 3.76 10.66
T7HS 0.00 216.84 44.52 61.08 77.11 91.29 103.45 78.49 48.96 11.64
T10HS 0.00 2.83 2.06 3.71 8.67 15.60 ~-24.42 -24.26 -11.90 2.12
T11HS 0.00 3.68 9.09 15.26 22.37 30.50 36.15 30.30 17.91 3.86
T13HS 0.00 0.02 -0.44 ~1.63 -3.53 -6.40 -10.19 -5.38 -5.54 -1.67
T14HS 0.03 219.64 431.80 643.72 851.29 1054.88 1375.97 944 .85 542.82 2.89
NOTE: ALL CHANNELS ARE IN POUNDS. TENSION IS POSITIVE.
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FACILITY DESCRIPTION
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IMPACT SIMULATOR

General Description

The Impact Simulator is housed in a 25,000-square foot building which is
designed and operated for ©proprietary testing, data reliability, and

accuracy.

The test area is 88 feet wide and 95 feet long, with a deceleration area 35
feet wide and 142 feet long, Figure D-1. A 15 foot clearance above the

track exists for tall payloads.

Hyqe Description

The Impact Simulator features a 24-inch diameter, Hyge Shock Tester, Figure

D-2. The Hyge principle, as applied to safety testing, simulates the
deceleration conditions of an impact but in reverse. Prior to an actual
crash, a vehicle and its occupants are moving at a constant velocity. At

impact, they are decelerated very rapidly. With the Hyge system, the test
vehicle and occupants (dummies) are initially at =zero velocity. This
situation simulates the constant velocity condition prior to an actual
crash. The programmed, rapid acceleration, of the Hyge thrust column
accelerates the sled with attached test article(s) and produces an impulse
similar to that generated during the rapid deceleration of a moving
automobile or aircraft during a crash impact. Depending upon the
orientation of the test article(s), the crash loads can be applied to any

axis.

The system can generate a gross thrust of 750,000 pounds which is capable of
accelerating a payload of 10,000 pounds to 7?1 mph and attain a peak
acceleration of 55 G's. Peak accelerations of 100 G's and velocities of

100 mph can be attained with lighter payloads.

D-3












The system is pneumatically operated and develops its thrust through
differential gas pressure acting on the two faces of a thrust piston in a
closed cylinder, Figure D-3. Compressed air is supplied to the load chamber
by two 100 h.p. compressors. The main cylinder is separated into two
chambers (front and rear) by an orifice plate. Each chamber utilizes a
floating piston to wvary the volume of the compressed gas within the
chamber. The volume is changed by pumping "Pydraul" into or out of the

cylinder, thereby, varying the position of the floating piston.

NOTE: "Pydraul" is a fire resistant, hydraulic-type fluid used to reduce
the possibility of diesel explosions due to the high surge pressures

generated when decelerating the thrust column.

In operation, a relatively low gas pressure in Chamber A forces the thrust
piston against a seal ring seated on the orifice plate on the rear side of
the thrust piston. Only the smaller area within the seal is exposed,
through the orifice opening, to the gas pressure in Chamber "B". The ratio
of the net areas of the thrust piston front and rear surfaces, which are
exposed to the gas pressures in the chambers, is ?7:1 with the front being
the larger. This implies that as long as the pressure in the rear chamber
is no more than seven times larger than the pressure in the front chamber
the system is in equilibrium. To provide a margin of safety, the pressure

ratios are never greater than 6:1.

In preparation for firing, compressed gas is introduced into Chamber B until
the forces on the thrust piston are equalized. A low volume trigger
pressure is injected which upsets the equilibrium, opens the seal at the
orifice, moves the thrust piston away from the orifice plate, and instantly
exposes the entire rear area of the thrust piston to the gas pressure in
Chamber B. A controlled thrust on the piston results. Transmitted by a
thrust column, this limited-duration thrust acts upon the test specimen to

produce an accurately predictable acceleration or velocity.



Acceleration is governed by a metering pin which projects through the
orifice into Chamber B. The contour of the pin meters the flow of gas
through the orifice, regulating the acceleration and making the utilized
thrust precisely repeatable, Figure D-4. By varying the volumes and
pressures in Chambers A and B, the pulse amplitude and duration generated by

a metering pin can be modified.

A computer program is utjlized to aid in the design of metering pins. The
program was used to design the pins to produce the triangular-shaped pulse
for the testing of General Aviation aircraft seats,and the input pulse for
child restraint testing per Federal Motor Vehicle Safety Standard 213,
Figure D-5.

Illustrations of the basic wave forms generated by metering pins currently

in our inventory are shown in Figure D-6.

Test Sled

The test sled has a top surface which is five feet wide and twelve feet
long, Figure D-7. It weighs approximately 3,600 pounds and is designed to
carry a maximum payload of 10,000 pounds. Pneumatic brakes provide up to
24,000 pounds drag force on the sled without <causing deceleration
irregularities. The brakes may be applied prior to the test to provide a
smooth transition between the acceleration and deceleration phase, or they
may be applied after the acceleration phase is completed. The sled |{is
instrumented with accelerometers mounted to the center nose to measure
acceleration in the longitudinal direction. The sled velocity is obtained
by two methods: (1) a real time measuring system which utilizes a 12 foot
long film strip, with precisely marked jintervals, attached to the lower
surface of the sled, Figure D-8. The film strip passes through a photo
detector/light source with the output of the detector coupled to a
"frequency-to-DC" converter whose output represents the sled velocity, (2)

integration of the sled acceleration pulse.
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Data Acquisition

The data acquisiton system has the capacity of simultaneously acquiring and
recording, on magnetic tape, 56 data channels from sensors requiring signal
conditioning, Figure D-9. Each data channel meets the requirements of SAE

Recommended Practice, J211B.

Each sensor 1is connected, via umbilical cable, to a signal conditioner
located in the control room. The signal conditioners supply excitation
voltage, amplification, filtering, and remote-controlled insertion of the
shunt calibration resistors. The outputs of the signal conditioners are
multiplexed and recorded on tape recorders. The analog signals are
recorded, unfiltered, on one inch magnetic tape at 60 inches per second.
IRIG "B" code is generated and recorded on each magnetic tape to aid in data

processing.

Immediately preceding each test, all data channels are checked. After
proper balancing of each channel, shunt calibration resistors are inserted,

electronically, for each sensor and recorded on the magnetic tapes.

During the test event, selected data <channels are recorded on an
oscillograph to provide real time verification of the test data. Twelve
(12) channels of data can be presented on the oscillograph at the time of
the test.

Data Processin

The data processing system i{ncludes the analog to digital convertor and the

computer with its associated peripherals, Figqure D-10.

The analog-to-digital convertor is a 16-channel system with each channel
having a simultaneous sample and hold amplifier. The digitizing rate is
software-selectable with a maximum throughput of 160,000 samples per
second. The computer is a VAX 11/780, 32 bit processor, with 8 megabytes of

main memory.
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Peripheral equipment includes the following:
0 Model RMOS5 megabyte hard disk

o Model RA81 456 megabyte hard disk

0 Model RX02 dual floppy disk

o Model TU?7 tape transport

0 Model 7221T H-P eight pen plotter

o Floating point processor

o Thirteen (13) terminals including a Model VT105 waveform graphic terminal

Analog and/or digital filtering of the data can be performed. The filters
conform to the Society of Automotive Engineers Recommended Practice J211.
The digital filter types include Butterworth, Tchebycheff, and Elliptical.
The number of poles can be varied from one to ten. Phaseless filtering can

also be accomplished with either of the filter types.

Routine calculations include Head Injury Criteria (HIC), resultants from
orthogonal measurements of accelerations, forces or moments, thorax (three
ms clip) acceleration, the proposed lower leg injury criteria for the Hybrid

IIT Dummy, and pass/fail criteria for dummy calibrations.

The data is presented in tabular and/or graphic form and also on magnetic

tape, if desired. Various types of tape formats are available.

Photography

High-speed motion picture cameras are employed to provide slow motion (1000
fps) coverage of each test, Figure D-11. Higher or lower frame rates can be
selected. Five onboard and four offboard cameras, with lenses ranging from
eight to 50mm, can be utilized to provide side, oblique, frontal, rear, and
overhead views, Figure D-12. Real time (24 fps) motion picture cameras, a

video tape system, and 35mm documentary cameras are available.

There are 296 1,500 watt, Tungesten-Halogen lights that provide sufficient
lighting for motion picture photography at 1000 frames per second.
Auxiliary lights can be mounted onboard the sled for test articles which

shield the overhead lights from specific areas of interest.






Film processing for the 1lémm color motion picture film, (VNF-1 process),
Figure D-13, and 35mm color documentary film (C-41 process) are performed 1in
the photography laboratory located 1n the Impact Simulator building. Black
and white 35mm film can also be processed. The laboratory 1s egquipped for
editing and titling the motion picture film, ag well as, enlarging and
printing color and/or bhlack and white photographs up to 16 by 20 inches.

Proof sheets, slides, and view graphs are avallable.

Schematics, illustrations, and/or computer generated graphics, Figure D-14,

can be provided for test reports, publicatiocns, proposals or other

requirements.
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	EXECUTIVE SUMMARY 
	A ten-foot transport airframe section was longitudinally tested at the Transportation Research Center Inc. (TRC). The purpose of the test was to measure the structural responses of and the interaction between the overhead storage bins and the fuselage under simulated, potentially survivable, impact conditions. Three tests wet:e conducted using the TRC 24·-inch Hyge Shock Tester. The first test attained a peak acceleration of 5.9 g and a velocity change of 30.7 ft/sec. The second test reached 8.8 g and 37.5 
	Acceleration measurements were obtained from the instrumented fuselage and the overhead storage bins. Load measurements were obtained from the overhead storage bin attachment links. Peak longitudinal floor acceleration levels were 6.6 g in the front and 6.5 g in the rear for the first test, 9.3 g front and rear in the second test, and 15.0 gin the front and 15.3 gin the rear for the third test. Both triple seats remained locked in their 
	The seats were provided by Weber Aircraft through a company developmental program. The seats and their response performances are not part of this test program and, therefore, are not documented in detail in this report. 
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	INTRODUCTION 
	This longitudinal acceleration test is one in a series of section and full-scale tests conducted in support Of the Federal Aviation Administration's (FAA) current Crash Dynamics and Engineering Development Program (Reference 1). Such tests included the Full-Scale Transport Controlled Impact Demonstration (Reference 2) and subsequent Vertical Drop Test of a Transport Airframe Section (Reference 3). 
	The objective of this test was to determine the interaction between and the performance of a transport airplane fuselage section and the overhead storage bins under simulated longitudinal impact conditions which are considered potentially survivable. Response data obtained from these tests will be used to determine the dynamic response characteristics of the airframe installation and to calibrate analytical computer programs such as the lumped mass model "KRASH" (Reference 4). 
	Tests conducted at the Transportation Research Center Inc. Impact Simulator Test Facility involved a ten-foot-long airframe section (Figure 1) which was longitudinally impact tested at peak acceleration levels of 5.9 g (30.7 ft/sec), 8.8 g (37.5 ft/sec), and 13.2 g (42.3 ft/sec), respectively. The airframe section contained two cabin triple seats, four dummy occupants, an empty auxiliary fuel tank/cradle assembly, and two sets of overhead storage bins. Structural response data were obtained during the test 
	1 
	DESCRIPTION 
	TEST ARTICLE 
	The airframe test article was a ten-foot section cut from the aft fuselage of a B707 transport airplane. As shown in Figure 1, the section structure, which is characterized by a tapered lower fuselage shell area, was separated just forward of the rear galley between body stations (BS) 1120 and 1240. The section was configured with two rows of triple passenger seats on the left side only, an auxiliary fuel tank at 851173, a 60-inch overhead storage bin (referred to as Bin 'A') on the right side between BS112
	To ensure structural integrity and the elimination of inherent open-end effects, the section floor structure was modified by reinforcing the end floor beams and by adding additional beams at BS 1120 and 1240. These new beams and existing beams were tied together with five longitudinal hat section stringers. These stringers replaced the original under-floor cargo liner attachment members which had been inadvertently removed. These members also provided for stability of the floor beams. In addition, the shear
	Table 1 provides a list of the airframe section and equipment installation weights. Excluding the onboard equipment (i.e., seats, dummies, etc.) the bare airframe section weighed 1900 pounds. The total weight of the test section with seats, dummies, fuel tank, and overhead storage bins (filled with 200 and 160 pounds of ballast in Bin 'A' and Bin 'B', respectively) was 3496 pounds. 
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	TABLE 1 AIRFRAME TEST SECTION INSTALLATION WEIGHT 
	ITEM DESCRIPTION 
	AIRFRAME SECTION BS1120 TO BS 1240 
	FLETCHE~ CO. PART NO. 72429/37-330-48160-203 
	FUEL TANK/CRADLE SARGENT 

	FRONT SEAT THREE PASSENGER REAR SEAT THREE PASSENGER WINDOW DUMMY DOT PART 572, SUBPART B 
	(FRONT SEAT) 
	CENTER DUMMY DOT PART 572, SUBPART B (FRONT SEAT) WINDOW DUMMY DOT PART 572, SUBPART B 
	(REAR SEAT) 
	CENTER DUMMY DOT PART 572, SUBPART B (REAR SEAT) OVERHEAD STORAGE BIN BIN 'A' 
	(INCLUDING BALLAST) OVERHEAD STORAGE BIN BIN 'B' (INCLUDING BALLAST) 
	TOTAL WEIGHT ( LBS. ) 
	1900 300 (approx. 
	.empty wt.) 80 56 
	165 
	165 
	165 
	165 
	250 
	250 
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	fACILITY AND TEST METHOD 
	The test specimen was longitudinally tested at the Transportation Research Center Inc. Impact Simulator Facility. A description of the facility is contained in Appendix D. 
	A test fixture was designed and fabricated to attach the fuselage section to the test sled. The critical design constraints were to keep the weight to a minimum and to minimize the effect of the fixture on the structural integrity of the airframe by not altering the floor-fuselage shell interface load path. Refer to "Longitudinal Impact Test of a Transport Airframe Section" (Reference 5) for a detailed description of the test fixture. 
	Three tests were conducted. The first test was conducted with a peak acceleration level of 5.9 g, the second with a peak acceleration level of 
	8.8 g, and the third with a peak acceleration level of 13.2 g. Nine high-speed cameras (500 frames per second), one real-time camera, and one video tape camera were used to document each longitudinal impact. Seven of the high-speed cameras were onboard. The other two high-speed cameras, the real-time camera, and the video tape camera viewed the test from various positions along the test track. The onboard camera locations are shown in Figures 8 through 11. 
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	INSTRUMENTATION 
	The airframe section and overhead storage bins were instrumented with accelerometers. The attachment links for the overhead storage bins were instrumented with strain gages. Tables 2 through 7 identify the accelerometers and strain gages used in Tests 001, 002, and 003. The location of the overhead storage bin accelerometers changed between Test 001 and Test 002. Their locations are documented in Figures 2 through 6. Triaxial accelerometers were mounted on the inboard seat track on the right side at BS 1120
	Test method and results of the static calibrations are described in Appendix 
	C. These static tests involved longitudinally loading the overhead storage bins and measuring the overall pull force and corresponding load on each instrumented link. These data were compared with the data generated in static tests of the links conducted at the FAA Technical Center prior to this test program. 
	• 
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	tABLE 2 
	INSTRUMENTATION 
	Acceleroaeter Strain Lonq. Lat. Vert. Gaqe Channels 
	Fuselaqe 4 4 8 Floor 2 2 2 6 Overhead Storaqe Bin A* 1** 1** 1** 3 Overhead Storaqe Bin B* 1** 1** 1** 3 Overhead Storaqe Bin A* 11 11 
	Attachment Links 
	Overhead Storaqe Bin B* 15 (7)*** 15 (7)*** Attachment Links Drive Fixture/Sled 2 2 
	TOTAL 48 (40) *** 
	*Bin A desiqnates the riqht side 60-inch lenqth overhead storaqe bin. Bin B desiqnates the left side 20-inch/60-inch/20-inch series of overhead storaqe bins. 
	**Test 001 accelerometer locations are different from Test 002 and 003 accelerometer locations. See Fiqures 2 throuqh 6. ***( ) Indicates information for Tests 002 and 003. 
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	DISCUSSION 
	The airframe test sectton was longttudinally tested at low-, intermedtate-, and htgh energy tmpact condttlons. 
	Thr~ ftrst te!>t (001) Involved subjecting the airframe and its contents to a 
	5.9 g peak acceleration. Figures 8 through 76 illustrate the pre-and post-test cond1t1ons. No visual evidence of any deformation of the fuselage strurture was observed followtng th1s test. Damage was incurred on both Bin 'A' and Btn 'B' and ts documented 1n the post-test observations sect1on. 
	In the serond test (002), the atrframe and tts contents were subjected to an 
	8.8 g peak acceleratton. Pre-and post-test photographs are shown in Fqur1~s 77 through 116. No vtstble evidence of deformation or damage to the fuselage or test fixture was observed. Damage was noted on Bin 'B' and is 'J mented t n the post-test o b s e r vat 1 on s section . 
	doc 

	The atrframe and 1ts contents were subjected to a 13.2-g peak acceleration 
	i.n the thJ.t'd test (003). The pre-and post-test conditions are illustrated 
	DAT_A EXPLANATI_O_ti~ 
	Prtor to each test, the overhead storage bins were emptied and the link load channels were zeroed. Ballast was then added to the bins, and a preload recorded for each instrumented link. These preload values are listed in Table 3. Peak data values and their ttme of occurrence are listed in Table 4. 
	TE S T___Q_Q_l 
	In Test 001 fourteen fuselage accelerations, six overhead storage bin accelerations (three each on B1n 'A' and Bin 'B'), eleven l1nk loads on B1n 'A', fifteen link toads on Bin 'B', and two sled accelerations were recorded. Instrumentation locations are shown 1n Figures 2, 5, and 7. 
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	TEST 002 In Test 002 fourteen fuselage accelerations, six overhead storage bin accelerations (three on Bin 'A' and three on Bin 'B'), eleven link loads on Bin 'A', seven link loads on Bin 'B', and two sled accelerations were 
	recorded. Figures 3, 6, and 7 document the instrumentation locations. Note the repositioning of the Bin 'A' and Bin 'B' accelerometers. The links on Bin 'B', except link 32, were replaced. Links 3, 4, 14, 15, 22, and 23 were replaced with 7, 8, 18, 17, 28, and 25, respectively. All other Bin 'B' 
	links were replaced with non-instrumented links. 
	TEST 003 In Test 003 fourteen fuselage accelerations, three Bin 'A' accelerations, three Bin 'B' accelerations, eleven Bin 'A' link loads, seven Bin 'B' link loads, and two sled accelerations were recorded. Instrumentation locations are noted in figures 4, 6, and 7. Link 32 on Bin 'B' was replaced with link 30 for this test. 
	POST-TEST OBSERVATIONS 
	Test 001 The front support bar of Bin 'A' bent slightly during the test. A new rear support bar and shear pin were fitted for the remaining tests as a precaution because they are the primary load restraint. 
	The drag link fitting on the central 60-inch portion of Bin 'B' pulled out of the bin top material. As a result, lower lateral links 2 and 4 and upper outboard links 13, 14, 15, and 16 broke. Figures 38 through 59 and 69 through 76 show the Bin 'B' damage. The drag link attachment was repaired and reinforced by sandwiching the bin top between two 8-by 12-inch steel plates. The plates were bonded to the bin using Devcon Gel 5-Minute Epoxy. Longer bolts for the drag link fitting were used and run through the 
	8 
	Test 002 The front panel on Bin 'A' began to crack around the access hole cut for the calibration tests. Two horizontal cracks developed, one on each side of the hole, each approximately one half-inch in length. Two creases formed around the outboard rib of the front panel, approximately four and one half inches above the lower edge of the bin. Figures 107 through 112 illustrate the f r o n t p a n e 1 d a m a g e . F o a m a n d p 1 ywo o d we r e p o s i t i oned between t he b a 11 a s t and the front pa
	Both the front and rear underside panels on Bin 'B' opened during the test. No damage was noted on the links, but the drag link on the 60-inch bin was replaced as a precaution prior to the third test. Figures 96 through 104 document the bin post-test condition. 
	Test 003 No further damage was noted to Bin 'A'. Figures 153 through 160 demonstrate the post-test condition of the bin, links, and ballast. 
	The forward panel of the 60-inch bin of Bin 'B' separated from the rest of the bin along the top and approximately halfway down its outboard edge. The crack and the resulting damage are shown in Figures 139 through 142 and Figures 151 through 152. The leading edge of the top drag link fitting reinforcement plate began to separate from the bin, as depicted in Figure 
	144. The drag link fitting also contacted the fuselage. Figures 145 through 149 show the contact marks. The outboard, forward upper link and a lower lateral link, link number 8, broke during the test. Figures 135 and 138 display the damaged links. 
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	TABLE 3 
	PRELOAD DATA SUMMARY 
	APPROXIMATELY 160 LBS. OF BALLAST OVERHEAD STORAGE BiN B LINK LOADS ( LBS.) 
	CHANNEL 001 002 003 
	LINK NO. 3 -40.4 -26. 1 7. 5 LINK NO. 4 4.7 2.0 7. 5 LINK NO. 5 11. 2 6.0 5. 2 LINK NO. 6 26.9 51.4 48.0 LINK NO. 7 10.5 3. 3 3.6 LINK NO. 8 -3 3. 2 -27.8 -2 2. 2 LINK NO. 9 0.0 -7.4 -6. 2 LINK NO. 10 11.7 15.0 14. 2 LINK NO. 11 -78.8 -69.0 -70.8 LINK NO. 12 -28. 1 -23. 1 -2 2. 5 LINK NO. 13 -3 2. 1 2.8 -4.0 
	NOTE: TENSION IS POSITIVE 
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	TABLE 4 
	CHANNEL 
	PEAK ACCELERATIONS (g) AND VELOCITIES (ft/sec) 
	SLED LONGITUDINAL VELOCITY 
	FLOOR FORWARD LONG. 
	VELOCITY FLOOR FORWARD LATERAL FLOOR FORWARD VERTICAL FLOOR FORWARD RESULTANT 
	FLOOR AFT LONGITUDINAL 
	VELOCITY FLOOR AFT LATERAL FLOOR AFT VERTICAL FLOOR AFT RESULTANT 
	FUSELAGE TOP BS 1200 LONGITUDINAL FUSELAGE TOP BS 1200 VERTICAL 
	FUSELAGE STARBOARD BS 1180 LONGITUDINAL FUSELAGE STARBOARD BS 1180 VERTICAL 
	FUSELAGE TOP BS 1240 LONGITUDINAL FUSELAGE TOP BS 1240 VERTICAL 
	DATA SUMMARY 
	001 002 003 MAXIMUM TIME MAXIMUM TIME MAXIMUM TIME 
	5.9 116.0 8.8 103.1 13.2 84.8 30.7 361. 1 37.5 303.6 42.3 243.4 
	6.6 119.5 9.3 99.4 15.0 84.9 
	30.3 358.5 37.2 302.2 42.4 25 2. 5 
	0.8 
	0.8 
	0.8 
	220. 2 1.4 286.8 2. 6 221. 9 

	1.8 
	1.8 
	22.4 6. 1 308.8 14.3 251. 2 


	6.6 119.5 9.4 99.4 15.3 84.2 
	6.5 118.8 9.3 97.8 15.3 79.6 
	29.4 358.1 37.5 300.6 4 2. 3 253.6 
	0.8 227.5 1.4 263.4 2.8 246.6 
	1.4 327.5 3. 7 293.4 6. 2 241.6 
	6.6 118.8 9. 7 97.6 15.3 79.6 
	10.3 133.5 11. 2 94.2 17.5 112.8 
	5.0 248.6 3.5 304.0 9.8 141. 9 
	?.8 202.8 10.4 108.1 16. 2 81.6 
	1.4 195.6 1.8 280.4 2. 9 237.4 
	8.8 169.4 12.0 95.6 62.4 89.6 
	4.9 1?5.4 5.9 306.4 13.9 134.6 
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	IABLE 4 
	NOTE: TENSION IS POSITIVE 
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	TABLE 4 
	DATA 
	TIME 
	204.1 167-.5 216.0 89.6 269.0 19 2. 0 170.9 159.1 187.0 175.2 195.6 209.9 234.0 196.0 89.8 
	SUMMARY. CONT'D 
	002 MAXIMUM 
	2471.3 318.0 -512.6 -502.6 -161.6 113. 1 190.5 
	003 TIME MAXIMUM TIME 
	79. 2 83.4 702.5 131. 2 82. 1 -642.3 103.6 82.2 -534.8 76.4 74.6 -218.9 101.1 
	307.8 30 6. 1 124.9 74.5 186.3 127.9 4131.3 66.4 
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	SUMMARY OF RESULTS 
	A Boeing 707 airframe section was instrumented and longitudinally tested at input energy levels of 5.9 g (30.7 ft/sec), 8.8 g (37.5 ft/sec), and 13.2 g 
	(42.3 ft/sec). A summary of the test results follows: 
	1. 
	1. 
	1. 
	The fuselage shell and floor structure had no visible separation or structural damage. 

	2. 
	2. 
	Bin 'A' experienced some bending of the forward support bar at the low impact condition (Test 001). A new aft support bar and shear pin were fitted for the remaining tests and no further deformation was noted. 

	3. 
	3. 
	3. 
	The Bin 'B' drag link fitting on the 60-inch bin pulled out of the top of the bin at the low impact condition (Test 001), resulting in various lateral and vertical attachment links breaking. The bin was repaired by bonding two steel plates to the exterior and interior of the damaged area, and attaching the drag link fitting by bolting through the extenor plate, bin top, and interior plate. No further problems occurred with this attachment, although at maximum conditions (Test 

	003) the forward edge of the exterior plate separated from the bin top. 

	4. 
	4. 
	The Bin 'B' forward panel on the 60-inch bin separated from the top panel and halfway down the outboard side panel at the maximum acceleration condition (Test 003). 

	5. 
	5. 
	At the maximum test condition (Test 003), peak longitudinal accelerations measured at the fuselage floor were in the 15.0 g to 15.3 g range. 

	6. 
	6. 
	At the maximum test condition (Test 00 3) , peak longitudinal accelerations measured on the overhead storage bins were 20.5 g for Bin 'A' and 23.3 g for Bin 'B'. 
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	I 
	C-14. BIN 'B' LINKS 15, 16, 23, 24, AND 30 C-18 C-15. POST-TEST OHBC-01 DAMAGE, 60" BIN FORWARD PANEL C-18 C-16. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-02 C-19 C-17. PRE-TEST OHBC-02, BIN 'B' LINK 30 DETACHED C-19 C-18. PRE-TEST OHBC-02, BIN 'B' LINK 32 ATTACHED C-20 C-19. PRE-TEST OHBC-02, BIN 'B' LINK 29 DETACHED C-20 C-20. PRE-TEST OHBC-02, BIN 'B' INBOARD DEFLECTION INDICATOR BETWEEN THE 60" BIN AND REAR 20" BIN C-21 C-21. POST-TEST OHBC-02, BIN 'B' INBOARD DEFLECTION INDICATOR BETWEE
	I 
	I
	A

	C-26. BIN LINKS 3, 4, AND 14 LOCATIONS c-24 I
	A

	c-27. BIN LINKS 5 AND 7 c--24 
	I 

	I 
	I
	A

	c-28. SIDE VIEW BIN PULL SETUP r:-E, 
	C-2 
	TABLE C-1 
	INSTRUMENTATION ACCELEROMETERS INFORMATION 
	CHANNEL 
	CHANNEL 
	CHANNEL 
	INSTRUMENT 
	MODEL 
	SERIAL 
	CALIBRATION 

	ABBREV. 
	ABBREV. 
	MANUFACTURER 
	NUMBER 
	NUMBER 
	SENSITIVITY 
	DATE 

	FLFXG 
	FLFXG 
	ENDEVCO 
	7264 
	CWllH 
	.2892 
	mv/g 
	12/07/90 

	FLFYG 
	FLFYG 
	ENDEVCO 
	7264 
	CE16H 
	.2987 
	mv/g 
	12/07/90 

	FLFZG 
	FLFZG 
	ENDEVCO 
	7264 
	CM27H 
	.3896 
	mv/g 
	12/06/90 

	FLAXG 
	FLAXG 
	ENDEVCO 
	7264 
	CJ34H 
	.3332 
	mv/g 
	12/07/90 

	FLAYG 
	FLAYG 
	ENDEVCO 
	7264 
	CL60H 
	.3871 
	mv/g 
	12/10/90 

	FLAZG 
	FLAZG 
	ENDEVCO 
	7264 
	CW82H 
	.2359 
	mv/g 
	12/07/90 

	FMTXG 
	FMTXG 
	ENDEVCO 
	7264 
	CJ62H 
	.3033 
	mv/g 
	12/11/90 

	FMTZG 
	FMTZG 
	ENDEVCO 
	7264 
	CB07H 
	.3469 
	mv/g 
	12/11/90 

	FMSXG 
	FMSXG 
	ENDEVCO 
	2264 
	CL04H 
	. 4143 
	mv/g 
	12/11/90 

	FMSZG 
	FMSZG 
	ENDEVCO 
	7264 
	CK32H 
	.3658 
	mv/g 
	12/11/90 

	FATXG 
	FATXG 
	ENDEVCO 
	7264 
	CD74H 
	.3325 
	mv/g 
	12/03/90 

	FATZG 
	FATZG 
	ENDEVCO 
	7264 
	CL55H 
	.3369 
	mv/g 
	12/11/90 

	FASXG 
	FASXG 
	ENDEVCO 
	7264 
	CN95H 
	.3780 
	mv/g 
	12/10/90 

	FASZG 
	FASZG 
	ENDEVCO 
	7264 
	CH28H 
	.3091 
	mv/g 
	12/10/90 

	BBXG 
	BBXG 
	ENDEVCO 
	7264 
	CK11H 
	.3046 
	mv/g 
	12/10/90 

	BBYG 
	BBYG 
	ENDEVCO 
	7264 
	CJ13H 
	.2924 
	mv/g 
	01/17/91 

	BBZG 
	BBZG 
	ENDEVCO 
	7264 
	CR68H 
	.2774 
	mv/g 
	01/17/91 

	HBXG 
	HBXG 
	ENDEVCO 
	7264 
	BW77J 
	.3245 
	mv/g 
	01/16/91 

	HBYG 
	HBYG 
	ENDEVCO 
	7264 
	CY12H 
	.2295 
	mv/g 
	01/16/91 

	HBZG 
	HBZG 
	ENDEVCO 
	7264 
	CG67H 
	.3054 
	mv/g 
	01/16/91 

	SLDXG 
	SLDXG 
	ENDEVCO 
	7232C 
	CB51 
	.2005 
	mv/g 
	12/21/90 

	SLDXGA 
	SLDXGA 
	ENDEVCO 
	7231C 
	CH33 
	.2046 
	mv/g 
	12/21/90 


	C-3 
	TABLE C-2 INSTRUMENTATION INFORMATION CONT'D. 
	STRAIN GAGES 
	CHANNEL SENSITIVITY ABBREV. DESCRIPTION lil 1000 lbs. T3HS LINK 3, BIN A .354 mv/v T4HS LINK 4, BIN A .2808 mv/v T5HS LINK 5, BIN A .3933 mv/v T6HS LINK 6, BIN A .3952 mv/v T7HS LINK 7, BIN A .38 mv/v T8HS LINK 8, BIN A .241 mv/v T9HS LINK 9, BIN A .3998 mv/v T10HS LINK 10, BIN A .4172 mv/v T11HS LINK 11, BIN A .4238 mv/v T13HS LINK 13, BIN A .427 mv/v T14HS LINK 14, BIN A .759 mv/v T1BS LINK 1, BIN B 2.578 mv/v T2BS LINK 2, BIN B 2.756 mv/v T3BS LINK 3, BIN B 2. 741 mv/v T4BS LINK 4, BIN B 2.6565 mv/v T5BS
	STATIC PULL TESTS 
	Three static pull tests were conducted on June 21, 1990. The stat1c tests were used to verify the expected loading on the strain gaged overhead storage bin attachment links. Three tests were conducted as follows: 
	OHBC-01 -Bin 'B' was pulled on the forward face of the 60-inch bin at a maximum of 1500 pounds. Data was recorded every 250 pounds up to the 1500 pounds peak pull force and every 500 pounds back to 0 pounds pull force. Data was recorded at a total of ten points. The drag links on the forward and rear 20-inch bins were connected. 
	OHBC-02 -Repeat of test OHBC-01 except the peak load is 1250 pounds instead of 1500 pounds. Data was recorded at nine pull force load points. The drag links on the forward and rear 20-inch bins were disconnected. 
	OHBC-03 -Bin A was pulled in the same manner as Bin B in Test OHBC-01. Data was recorded at ten pull force loadings, with a peak pull force of 1500 pounds. 
	The fuselage was installed in the test fixture. The test fixture consisted of two sides and the front of the sled test fixture frame. The static pull hardware clamped to the front frame. The pulling hardware included a threaded rod with nut, cable, one load cell, an eye hook bolted to a steel plate, plywood, and foam. An !-beam structure was used to guide and support the pulling hardware and cab 1e. The p 1 ywood and foam distributed the 1oad on the front face of the storage bins. The steel plate was placed
	C-5 
	INSTRUMENTATION 
	Twenty channels of data were recorded for Test OHBC-01, eighteen channels for Test OHBC-02, and nine channels for Test OHBC-03. Tests OHBC-01 and 02 include one load cell to measure pull force and two linear potentiometers to measure deflection of the central bin relative to the forward bin. Test OHBC-03 includes one load cell to measure the pull force. The remaining channels on all three tests are individual link loads from the strain gaged overhead storage bin attachment links. Data from drag links on the
	RESULTS 
	Table C-3 contains the results of the three calibration tests. Following the table of data are figures of the calibration setup and tests. Figures C-1 through C-3 show instrumentation locations. Figures C-4 through C-17 are pre-and post-test photographs of Test OHBC-01. Figures C-18 through C-25 are Test OHBC-02 pre-and post-test photographs. Figures C-26 through C-28 document Test OHBC-03. 
	The Bin 'B' 60-inch bin forward panel was daaaged in Test OHBC-01, as shown in Figure C-17. High density foam was used in Test OHBC-02 against this forward panel to distribute the loading. 
	C-6 
	TABLE 
	TABLE 
	TABLE 
	C-3 

	OVERHEAD 
	OVERHEAD 
	STORAGE 
	BIN 
	CALIBRATIONS 
	TEST 
	RESULTS 

	TOTAL 
	TOTAL 
	TEST OHBC-01 PULLING FORCE 
	(LBS.) 

	CHANNEL 
	CHANNEL 
	0.00 
	251.42 
	486.36 
	742.27 
	1011.02 
	1262.32 
	1492.86 
	984.97 
	504.44 
	4.08 

	n I -...J 
	n I -...J 
	OBXD IBXD TlBS T2BS T3BS T4BS TSBS T6BS Tl3BS Tl4BS T15BS T16BS T21BS T22BS T23BS T24BS T29BS T30BS T32BS 
	0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.02 0.00 
	-0.00 -0.04 6.40 2.25 21.63 -35.20 -1.05 -4.05 1. so -11.82 -30.79 -4.32 -0.74 10. 2 2 1. 24 -1.59 22.92 8.63 205.01 
	-0.04 -0. 11 6.06 9.44 49.73 -84.36 -6.22 -3.23 1. 6 2 -32.05 -56.90 -7. 13 -4.03 31.44 -6.71 -0.80 53.88 27.88 396.00 
	-0.06 -0.17 11. OS 14.12 76.38 -129.99 -11.59 -4.80 4.45 -60.51 -81.01 -11.51 -7. 2 9 53.94 -16.59 1. 36 94.00 53.10 590.18 
	-0. 10 -0. 24 7.09 27.80 110.58 -183.80 -19.60 -4. 15 7.20 -91.39 -102.44 -16.54 -13.38 77.56 -30.33 5.85 132.78 80.67 796.39 
	-0.23 -0.55 3.38 42.78 150.66 -243.98 -30. 28 -1.66 7.04 -116.19 -127.68 -17. 95 -15.60 91.77 -24.74 -3.82 143.74 94.16 1026.45 
	-0.24 -0.57 -0.23 52.17 171.41 -257.81 -42.96 -13.18 8.43 -137.18 -134.20 -38.50 -19.70 107.21 -33.10 -5.21 171.39 197.50 1130.95 
	-0.24 -0.57 -19.23 48.74 137.46 -228.26 -20.78 3.66 2.84 -84.82 -104.68 -10. 11 -15. 17 78.77 -22.61 -4.28 92.89 57.74 862.04 
	-0.24 -0.50 -5.08 20. 28 73.36 -138.03 -16.83 14.60 -1.3 2 -33.55 -56.90 -3.96 -4.05 43.03 -16.27 -0.78 18.11 2.48 502.64 
	-0. 12 -0.18 -5.44 1. 69 8.63 -17. 15 -6.02 10.63 -1.86 3.10 -5.47 3. 26 2.24 4.01 -7.15 1. 00 -9.80 -17.92 46.56 

	TR
	NOTE: 
	OBXD 
	AND 
	IBXD 
	ARE 
	IN 
	INCHES. 
	ALL 
	OTHER 
	CHANNELS 
	ARE 
	IN 
	POUNDS. 
	TENSION 
	IS 
	POSITIVE 


	TABLE 
	TABLE 
	TABLE 
	C-3, 
	CONT'D. 

	JVERHEAD 
	JVERHEAD 
	STORAGE 
	BIN 
	CALIBRATIONS 
	TEST 
	RESULTS 

	TOTAL 
	TOTAL 
	TEST OHBC-02 PULLING FORCE 
	(LBS.) 

	CHANNEL 
	CHANNEL 
	0.00 
	257.30 
	498.68 
	758.19 
	1012.09 
	1267.72 
	986.32 
	503.35 
	5.67 

	OBXD 
	OBXD 
	0.00 
	0.00 
	-0.04 
	-0.04 
	-0.01 
	0.00 
	0.00 
	0.01 
	0.10 

	IBXD T1BS 
	IBXD T1BS 
	0.00 0.00 
	0.00 1. 66 
	-0.08 0.42 
	-0. 10 -2.38 
	-0. 10 -3.72 
	-0. 10 -6.20 
	-0.10 -20.94 
	-0.02 -13.94 
	0.07 -10.22 

	T2BS T3BS 
	T2BS T3BS 
	0.00 0.00 
	7.05 29.53 
	15.98 60.86 
	28.52 96.21 
	40.32 134.72 
	53.37 164.30 
	47.96 142.16 
	20. 2 2 79.36 
	1. 21 11.90 

	(") I 00 
	(") I 00 
	T4BS TSBS T6BS T13BS 
	0.00 0.00 0.00 0.00 
	-52.02 -3.39 2.08 -0.35 
	-106.09 -11.18 5.38 -1. 91 
	-158.08 -22.63 7. 3 2 -2.60 
	-217.32 -39.51 17.85 -3.07 
	-260.06 -46.92 15.50 -1.37 
	-233.20 -38.56 18.78 -3.09 
	-138.41 -25. 6 7 18. 21 -2.28 
	-14.92 -9.52 9.53 -1.0 2 

	TR
	T14BS 
	0.00 
	-8.73 
	-17.68 
	-36.16 
	-62.91 
	-96.03 
	-73.76 
	-29.84 
	-0.54 

	TR
	T15BS 
	0.00 
	-34.83 
	-73.85 
	-118.37 
	-139.72 
	-177.31 
	-138.22 
	-65. 15 
	-0.42 

	TR
	T16BS 
	0.00 
	-1. 65 
	1. 57 
	6. 27 
	-4.16 
	-4.16 
	-3.70 
	-3.74 
	0.12 

	TR
	T21BS 
	0.00 
	0.75 
	1. 15 
	1. 22 
	1. 85 
	0.05 
	0.90 
	1. 63 
	1. OS 

	TR
	T22BS 
	0.00 
	10.31 
	21.33 
	30.25 
	48.54 
	56.71 
	48.54 
	33.42 
	4.39 

	TR
	T23BS 
	0.00 
	3.42 
	10.71 
	22.09 
	-3. 71 
	-0.84 
	-4.06 
	-8.67 
	-6.62 

	TR
	T24BS T32BS 
	0.00 0.00 
	-3.58 242.77 
	-10.23 485.24 
	-18.81 743.83 
	-5.48 1002.68 
	-9.53 1250.68 
	-6.83 1003.07 
	-0.89 523.34 
	1. 33 19.51 


	NOTE: OBXD AND IBXD ARE IN INCHES. ALL OTHER CHANNELS ARE IN POUNDS. TENSION IS POSITIVE. 
	TABLE 
	TABLE 
	TABLE 
	C-3, 
	CONT'D. 

	OVERHEAD 
	OVERHEAD 
	STORAGE 
	BIN 
	CALIBRATIONS 
	TEST 
	RESULTS 

	TOTAL 
	TOTAL 
	TEST OHBC-03 PULLING FORCE 
	(LBS.) 

	LINK# 
	LINK# 
	0.00 
	251.08 
	499.94 
	753.25 
	1005.28 
	1256.28 
	1507.28 
	999.96 
	508. 14 
	5.27 

	("} I \0 
	("} I \0 
	T3HS T4HS TSHS T7HS T10HS T11HS T13HS T14HS 
	0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.03 
	-44.03 -15.20 -4.06 26.84 2.83 3.68 0.02 219.64 
	-88.43 -38. 2 2 -8.28 44.52 2.06 9.09 -0.44 431. 80 
	-130.61 -69.92 -10.17 61.08 3.71 15.26 -1.63 643.72 
	-172.98 -103.56 -11.31 77. 11 8.67 22.37 -3.53 851.29 
	-212.01 -133.50 -14.11 91. 29 15.60 30.50 -6.40 1054.88 
	-279.52 -199.05 -19.65 103.45 -24.42 36.15 -10. 19 1375.97 
	-192.99 -131.57 -5.63 78.49 -24. 26 30.30 -5.38 944. 85 
	-98.43 -88.55 3.76 48.96 -11. 90 17.91 -5.54 542.82 
	14.41 -16.56 10.66 11.64 2. 1 2 3.86 -1. 6 7 2.89 

	TR
	NOTE: 
	ALL 
	CHANNELS 
	ARE 
	IN 
	POUNDS. 
	TENSION 
	IS 
	POSITIVE. 
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	Figure C-4. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-01 
	Figure C-5. SIDE VIEW BIN 'B' PULL SETUP AND LINEAR POTENTIOMETER POSITIONS 
	C-13 
	Flgure e-~. REAR VIEW BIN 'B' PULL SETUP AND LINEAR POTENTIOMETER POSITIONS 
	Flqure C-7. BIN 'B' LINKS 1 AND 2 
	C-14 
	Figura C-8. BIN 'B' LINK 3 
	Figure C-9. BIN 'B' LINK 4 C-15 
	11
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	Figure C-10. BIN LINKS 5 AND 6 
	Figure C-11. BlN 'B' LINKS 13, 21, AND 29 C-16 
	Figure C-12. BIN 'B' LINKS 14 AND 22 
	Figure C-13. BIN 'B' LINK 32 C-17 
	Figure C-14. BIN 'B' LINKS 15, 16, 23, 24, AND 30 
	Figure C-15. POST-TEST OHBC-01 DAMAGE, 60" BIN FORWARD PANEL 
	C-18 
	p 
	Figure C-16. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC-02 
	Figure C-17. PRE-TEST OHBC-02, BIN 'B' LINK 30 DETACHED C-19 
	11
	8 

	Figure C-18. PRE-TEST OHBC-02, BIN LINK 32 ATTACHED 
	Figure C-lg. PRE-TEST OHBC-02, BIN 'B' LINK 29 DETACHED C-20 
	Figure C-20. PRE-TEST OHBC-02, BIN 'Bt INBOARD DEFLECTION INDICATOR BETWEEN THE 60" BIN AND REAR 20" BIN 
	Figure C-21. POST-TEST OHBC-02, BIN 'B' INBOARD DEFLECTION INDICATOR BETWEEN THE 60" BIN AND REAR 20" BIN 
	C-21 
	Figure C-22. PRE-TEST OHBC-02, BIN 'B' OUTBOARD DEFLECTION INDICATOR BETWEEN THE 60" BIN AND REAR 20" BIN 
	Figure C-23. POST-TEST OHBC-02, BIN 'B' OUTBOARD DEFLECTION INDICATOR BETWEEN THE 60" BIN AND REAR 20" BIN 
	C-22 
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	Figure C-24. FRONT VIEW OF FUSELAGE AND STATIC TEST FIXTURE, TEST OHBC -03 
	Ftgure C 2S. AN Gf.E VIEW CF FUSELAGE ANn STATIC TEST FIXTURE, TEST OHBC-03 
	C-23 
	Figure C-26. REAR VIEW BIN 'A' LINKS 3, 4, AND 14 LOCATIONS 
	Figure C-27. BIN 'A' LINKS 5 AND 7 
	C-24 
	Figure C-28. SIDE VIEW BIN 'A' PULL SETUP 
	• 
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	APPENDIX D FACILITY DESCRIPTION 
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	D-1. 
	D-1. 
	TEST AREA 
	D-2 

	D-2. 
	D-2. 
	HYGE SHOCK TESTER 
	D-3 

	D-3. 
	D-3. 
	HYGE ACTUATOR 
	D-5 

	D-4. 
	D-4. 
	METERING 
	PIN 
	AND 
	ORIFICE 
	PLATE 
	D-7 

	D-5. 
	D-5. 
	METERING 
	PINS 
	FOR 
	TRIANGLE 
	SHAPE 
	AND 
	CHILD 
	RESTRAINT 
	PULSES 
	D-7 

	D-6. 
	D-6. 
	TRC 
	SLED 
	PULSE 
	D-8 

	D-7. 
	D-7. 
	TEST 
	SLED 
	D-9 

	D-8. 
	D-8. 
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	MEASURING 
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	D-9. 
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	D-10. 
	D-10. 
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	PROCESSING 
	SYSTEM 
	D-10 

	D-11. 
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	D-12. 
	D-12. 
	TEST 
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	WITH 
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	D-12 

	D-13. 
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	D-14 

	D-14. 
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	D-2 
	IMPACT SIMULATOR 
	General Description 
	The Impact Simulator is housed in a 25,000-square foot building which is designed and operated for proprietary testing, data reliability, and accuracy. 
	The 
	The 
	The 
	test 
	area 
	is 
	88 
	feet 
	wide 
	and 
	95 
	feet 
	long, 
	with 
	a 
	deceleration 
	area 
	35 

	feet 
	feet 
	wide 
	and 
	142 feet 
	long, 
	Figure 
	D-1. 
	A 
	15 
	foot 
	clearance 
	above 
	the 

	track 
	track 
	exists 
	for 
	tall payloads. 


	Hyqe Description 
	The Impact Simulator features a 24-inch diameter, Hyge Shock Tester, Figure D-2. The Hyge principle, as applied to safety testing, simulates the deceleration conditions of an impact but in reverse. Prior to an actual crash, a vehicle and its occupants are moving at a constant velocity. At impact, they are decelerated very rapidly. With the Hyge system, the test vehicle and occupants (dummies) are initially at zero velocity. This situation simulates the constant velocity condition prior to an actual crash. T
	The system can generate a gross thrust of 750,000 pounds which is capable of accelerating a payload of 10,000 pounds to 71 mph and attain a peak acceleration of 55 G's. Peak accelerations of 100 G's and velocities of 100 mph can be attained with lighter payloads. 
	D-3 
	Figure D-1 Test Area 
	D-4 
	• 
	Figure D-2. Hyge Shock Tester 
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	HYGE ACTUATOR 
	SET PRESSURE 11\1 LET TRIGGER VENT (N.O.) PYDRAUL VENT 
	PRESSURE 
	PRESSURE 
	THRUST PISTON 

	B 
	LOAD PRESSURE INLET "-------r LOAD PRESSURE VENT 
	PYDRAUL INLET 
	PYDRAUL INLET 
	PYDRAUL INLET 

	CYLINDER NET AREAS 
	CYLINDER I. D. REAR FRONT ORIFICE 24 IN. 452 sa. IN. 374 sa. IN. so sa. IN. 
	The system is pneumatically operated and develops its thrust through differential gas pressure acting on the two faces of a thrust piston in a closed cylinder, Figure D-3. Compressed air is supplied to the load chamber by two 100 h.p. compressors. The main cylinder is separated into two chambers (front and rear) by an orifice plate. Each chamber utilizes a floating piston to vary the volume of the compressed gas within the chamber. The volume is changed by pumping "Pydraul" into or out of the cylinder, ther
	NOTE: "Pydraul" is a fire resistant, hydraulic-type fluid used to reduce the possibility of diesel explosions due to the high surge pressures generated when decelerating the thrust column. 
	In operation, a relatively low gas pressure in Chamber A forces the thrust piston against a seal ring seated on the orifice plate on the rear side of the thrust piston. Only the smaller area within the seal is exposed, through the orifice opening, to the gas pressure in Chamber "B". The ratio of the net areas of the thrust piston front and rear surfaces, which are exposed to the gas pressures in the chambers, is 7:1 with the front being the larger. This implies that as long as the pressure in the rear chamb
	In preparation for firing, compressed gas is introduced into Chamber B until the forces on the thrust piston are equalized. A low volume trigger pressure is injected which upsets the equilibrium, opens the seal at the orifice, moves the thrust piston away from the orifice plate, and instantly exposes the entire rear area of the thrust piston to the gas pressure in Chamber B. A controlled thrust on the piston results. Transmitted by a thrust column, this limited-duration thrust acts upon the test specimen to
	D-7 
	Acceleration is governed by a metering pin which projects through the orifice into Chamber B. The contour of the pin meters the flow of gas through the orifice, regulating the acceleration and making the utilized thrust precisely repeatable, Figure D-4. By varying the volumes and pressures in Chambers A and B, the pulse amplitude and duration generated by a metering pin can be modified. 
	A computer program is utilized to aid in the design of metering pins. The program was used to design the pins to produce the triangular-shaped pulse for the testing of General Aviation aircraft seats ,and the input pulse for child restraint testing per Federal Motor Vehicle Safety Standard 213, Figure D-5. 
	Illustrations of the basic wave forms generated by metering pins currently in our inventory are shown in Figure D-6. 
	Test Sled 
	The test sled has a top surface which is five feet wide and twelve feet long, Figure D-7. It weighs approximately 3,600 pounds and is designed to carry a maximum payload of 10,000 pounds. Pneumatic brakes provide up to 24,000 pounds drag force on the sled without causing deceleration irregularities. The brakes may be applied prior to the test to provide a smooth transition between the acceleration and deceleration phase, or they aay be applied after the acceleration phase is completed. The sled is instrumen
	D-8 
	Figure D-4. Metering Pin and Orifice Plate 
	Figure D-5. Metering Pins for Triangle Shape and Child Restraint Pulses 
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	Figure D-6. 
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	Figure D-7. Test Sled 
	Figure D-8. Velocity Measuring System 
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	Data Acquisition 
	The data acquisiton system has the capacity of simultaneously acquirinq and recordinq, on maqnetic tape, 56 data channels from sensors requirinq siqnal conditioninq, Fiqure D-9. Each data channel meets the requirements of SAE Recommended Practice, J211B. 
	Each sensor is connected, via umbilical cable, to a siqnal conditioner located in the control room. The siqnal conditioners supply excitation 
	voltaqe, 
	voltaqe, 
	voltaqe, 
	amplification, 
	filterinq, 
	and 
	remote-controlled 
	insertion 
	of 
	the 

	shunt 
	shunt 
	calibration 
	resistors. 
	The 
	outputs 
	of 
	the 
	siqnal 
	conditioners 
	are 

	multiplexed 
	multiplexed 
	and 
	recorded 
	on 
	tape 
	recorders. 
	The 
	analoq 
	siqnals 
	are 


	recorded, unfiltered, on one inch maqnetic tape at 60 inches per second. IRIG "B" code is qenerated and recorded on each maqnetic tape to aid in data processinq. 
	Immediately precedinq each test, all data channels are checked. After proper balancinq of each channel, shunt calibration resistors are inserted, electronically, for each sensor and recorded on the aaqnetic tapes. 
	Durinq the test event, selected data channels are recorded on an oscilloqraph to provide real time verification of the test data. Twelve 
	(12) channels of data can be presented on the oscilloqraph at the tiae of the test. 
	Data Processing 
	The data processinq system includes the analoq to diqital convertor and the computer with its associated peripherals, Fiqure D-10. 
	The analoq-to-diqital convertor is a 16-channel system with each channel havinq a simultaneous sample and. hold amplifier. The diqitizinq rate is software-selectable with a maximum throuqhput of 160,000 samples per second. The computer is a VAX 11/780, 32 bit processor, with 8 aeqabytes of main memory. 
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	Figure D-9. Data Acquisition System 
	Figure D-10. Data Processing System 
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	Peripheral equipment includes the following: 
	o 
	o 
	o 
	Model RM05 megabyte bard disk 

	o 
	o 
	Model RA81 456 megabyte hard disk 

	o 
	o 
	Model RX02 dual floppy disk 

	o 
	o 
	Model TU77 tape transport 

	o 
	o 
	Model 7221T H-P eight pen plotter 

	o 
	o 
	Floating point processor 

	o 
	o 
	Thirteen (13) terminals including a Model VT105 waveform graphic terminal 


	Analog and/or digital filtering of the data can be performed. The filters conform to the Society of Automotive Engineers Recommended Practice J211. The digital filter types include Butterworth, Tchebycheff, and Elliptical. The number of poles can be varied from one to ten. Phaseless filtering can also be accomplished with either of the filter types. 
	Routine calculations include Head Injury Criteria (HIC), resultants from orthogonal measurements of accelerations, forces or moments, thorax (three ms clip) acceleration, the proposed lower leg injury criteria for the Hybrid III Dummy, and pass/fail criteria for dummy calibrations. 
	The data is presented in tabular and/or graphic form and also on magnetic tape, if desired. Various types of tape formats are available. 
	Photography 
	High-speed motion picture cameras are employed to provide slow motion (1000 fps) coverage of each test, Figure D-11. Higher or lower frame rates can be selected. Five onboard and four offboard cameras, with lenses ranging from eight to 50mm, can be utilized to provide side, oblique, frontal, rear, and overhead views, Figure D-12. Real time (24 fps) motion picture cameras, a video tape system, and 35mm documentary cameras are available. 
	There are 296 1,500 watt, Tungsten-Halogen lights that provide sufficient lighting for motion picture photography at 1000 frames per second. Auxiliary lights can be mounted onboard the sled for test articles which shield the overhead lights from specific areas of interest. 
	D-14 
	TRANSPORTATION ,....,._.'FJ, RESEARCH CENTER OF OHIO 
	Figure D-11. Motion Picture Cameras 
	Figure D-12. Test Buck with Cameras 
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	Film process1ng for the l&mm color mot.ton picture fllm, (VNF· 1 process), Figure D-13, and 35mm color documentary ftlm (C 41 process! are performed 1n the photography laboratory located 1n the Impact Stmulator butldtng. Black c<~n also be processed. The laboratory ts equtpped for 
	and white 35mm film 

	edit1ng 
	edit1ng 
	edit1ng 
	and 
	titling 
	the 
	motion 
	picture 
	fllm, 
	as 
	well 
	as, 
	enlarging 
	and 

	printing 
	printing 
	color 
	and/or 
	black 
	and 
	wh1te 
	photographs 
	up 
	to 
	16 
	by 
	20 
	1nches. 

	Proof 
	Proof 
	sheets, 
	slides, 
	and 
	view 
	graphs 
	are 
	avatlable. 


	Srhematics, illustrations, and/or computer generated graphics, Ftgure D-14, can be provided for test reports, publications, proposals or other requirements. 
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	Figure D-13. Motion Picture Processor 
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