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Elevator Travel Range
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Elevator Travel Range

EEE L L (S S N G N\ ]
O B~ OO PO

FLIGHT TEST

BEFORE MAINTENANCE

Ao~ o>

LIAIAIAI 1
oo NO o>

1 [
—_

2201816141210 8 6 4 2 0 2 4 6 8 1012 14 16 18 20 22
ANU ACTUAL ELEVATOR (DEG.) AND

D
y4
<
Y
W
g
14
0
<
>
M
-
W
14
Q
m
a]
y4
<.

INCE ™)
O O




Elevator Travel Range
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Elevator Travel Range
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Beechcraft 1900D Simulation

* Engineerning models provided by RAC
o Implementediin NTSB simulation tools

o Validatedragainst Beechcrafiti 1900D ight

test data
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Beechcraft 1900D Simulation Results
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Flight 5481 Simulation Results

 The elevator was restricted to 8~ downward
o O.5%downward elevator was needed

o 7° downward elevator needed i CG within
Limits

» Balance Is critical pitch control factor; not
weight



Conclusions

Maintenance changed the pitch control
system

Elevator was restricted torabout halfits
dewnward travel

*  EDR dataianalysis (7~ downward)
* NITSB simulation (8> downward)

9.9° downward'elevator needed
7° downward elevator needed 1T CG within

“limits
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Airplane Weight and Balance

West program

. Component load buldup:

s lakeoiiiground roll-analysis
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Flight 5481 Weight and Balance
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Average Weight Comparison
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Average Weight Comparison
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Improved Weight and Balance

NEW PROGRAM \A
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Weight and Balance Concerns

« Average Weight Error Sources
— Understatediaverage weights
— Heavy bags
— Vanancein actualiweight and weightidistribution

* Average weight programs need
Improvement

* Actual weight and location data could
_eliminate these errors



Pitch Control Assessment

In Limits Normal Adequate

& NTSE Becirel Masitinie) Alr Miehuussr Fliepr S48



Pitch Control Assessent
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Pitch Control Assessment

In Limits Normal Adequate
In Limits | Restricted Critical
Significantly :
Aft Normal Marginal
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Pitch Control Assessment
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Pitch Control Assessment

In Limits Normal Adequate
In Limits | Restricted Critical
Significantly :
Aft Normal Marginal

Normal

Significantly :
Aft Restricted
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Conclusions

Air Midwest’s program didinot detect the
significantly aft CG

Unacceptable errorsi still existin average
weight programs and require improvements

Actual weight and location data could
eliminate these errors

Tihe significantly aft|CG andirestricted
elevator resulted in aloss of pitch control
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