Attachment 5§
Test 001-09, 3/1/96




Materials contained in attachment 5
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Alrplane: PG309- BOLEING Test Number: 001-0%

TD: Steven P. Janibagian Test Sequence . Tost Date: _3/01/96
[SCREDULED TESTING
Fwim 3§ . e

B1.39.0928 737-200 STANDBY RUDDER ACTUATOR FAILURE GROUND TEST - B

P F TEST

Jams of the standby rudder PCU control valve lever will be introduced on the ground. The
resulting rudder control system operational characteristics will be investigated with various initial
conditions and subsequent yaw damper, rudder pedal, and rudder trim inputs. The intent is to
aliow evaiuation of these characteristics with an actual airplane's flight control system compliance,
backlash, control valve flow, and pressure gains.

JEST PARAMETERS
DHydraulic Power - Supplied to the A & B systems.
OElectrical Power - ON

_ DINosewheel Steering - Disabled (either install nose gear steering lockout pin in nose gear
) steering depressurization valve per maintenance manual 32-00-01, or
pull the nose gear air/ground circuit breaker on the P-8 panel).

JEST CONDITIONS

1T W ] n r a

¢ A Standby PCU with a galled input linkage bearing will be installed. The bearing will be galled
to about 60 pounds of input lever force.

Set the Hydraulic System as noted.

¢ .
s Minimize rudder pedal application with the galled bearing. Additional pedal cycles may
increase the galling force and jeopardize the test resulfs.

Condition No.  Hyd Pressyre tion
(081.39.0028.301 A&B Cycle the rudder pedals through full deflection and
note the system response.
@302 A&B . Input a £3.0 degree yaw damper command at 0.3 Hz.
Record the system response.
DA03 A&B Input a 1.0 degree Yaw Damper Command at 0.3 Hz.

Cycle the rudder pedais through full displacement
during the frequency input. Record system response.

2304 ---- Confirm a simulated airload has been appiied to the
rudder trailing edge.

0805 B & Stby Cycle the rudder pedals through full deflection and
note the system response.

BOEING | No. DB-38554-180P
| Page 001-05-A
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Airptane:  PG309 BOEING Test Number. 00109

TD: Steven P. Janibagian Test Sequence ' Test Date: 3/01/96
ConditionNo.  Hyd Pressure - Qperation

Q06 B4&Sthy Lok 2130 dagpen: yaus.dampac cammand,at 0.3 Ha:

27357 B & Stby Input a +1.0 degree Yaw Damper Command at
0.3 Hz. Cycle the rudder pedals through full
displacement during the frequency input.
Record system response.

@308 AB&Sty  Cycle the rudder pedals through full deflection and
' note the system response.

x309 AB&Stby Inputa +3.0 degree yaw damper command at 0.3 Hz.
Record the system response.

Bfﬁo A,B & Stby Input a +1.0 degree Yaw Damper Command at 0.3 Hz.
Cycte the rudder pedals through full dispiacement
during the frequency input. Record system response.

~_Yaw Damper inputs with Standby Rudder PCY and Hydraulic System Failures - Standby
eCu Input Arm Jammed at Neutral

¢ Jam the Standby rudder PCU input arm at neutral,

o Verfy Jam is at neutral

o Set the hydraulic system as noted.
[ ]

Perform the noted conditions.
Condition No.  Hyd Pressure Procedure
[B9.39.0828.401 A&B Record initial state of rudder system.
B402 A&B input a 3 degree Yaw Damper Command.
3403 A&B Center the rudder using the pedals. T
@404 A&B Input a Neutral Yaw Damper Command.
@405 A&B Center the rudder using the pedals.
408 A&B Input a -3 degree Yaw Damper Command.
07407 A&B Center the rudder using the pedals.
2408 A&B input a +3 degree Yaw Damper Command at 0.3 Hz.
@409 A&B  inputa it degree Yaw Damper Command at 0.3 Hz.
Cycle the rudder pedals to +100 pounds during the
frequency input.
/410 A&B Command the Yaw Damper to 0.0 degres rudder.
0471 A&B Center the rudder using the pedals.
432 A&B _ Use the trim system to center the rudder.

BOEIND | No. D8-38554-160P
| Page 001-00-A




Airpiane: PG309- BOFING Test Number: 001-09

TD: Steven P. Janibagian Test Sequence ' Test Date:  3/01/96
Yaw with. Standby Rudder RCL Failures -

MMMMJ&EHLM_WM--
o i oS Ruskion PCU e 0. 236 inahen fremmiis

o Verify by manually displacing the rudder surface unt.'l the aﬂ.’ quadrant is at neutral. The
rudder should be at 3 degrees.

o Set the hydraulic system as noted,

Perform the noted conditions.
Qogditigg No. Hyd Pressure Procedure
(361.39.0926.501 A&B Record initial state of rudder system.
X502 A&B Input a 3 degree Yaw Damper Command.
2503 A&B Center the rudder using the pedals.
=504 A&B input a Neutral Yaw Damper Command,
Br505 A&B Center the rudder using the pedals.
@506 A&B Input a -3 degree Yaw Damper Command.
E(SO? A&B Center the rudder using the pedals.
o508 A&B Input a +3 degree Yaw Damper Command at 0.3 Hz.
2509 A&B Input a £1 degree Yaw Damper Command at 0.3 Hz.
Cycle the rudder pedals to £100 pounds dunng the
frequency input.
510 A&B Command the Yaw Damper to 0.0 degree rudder.
@511 A&B Center the rudder using the pedals.
@512 A&B Use the trim system to center the rudder.
0513 -- Confirm that a simulated air load has been apphed to

the rudder trailing edge.

Iﬂ!lﬂﬂ“] No. D8-33554-180P
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Airptane: PG308 EBOEING  TestNumber 00109
TD: Steven P. Janibagian Test Sequence Teost Date:  3/01/96

o Adjust the Standby Rudder PCU Valve lever 0.236 inch from its rig position.

s Verily by manually displacing the rudder surface until the aft quadrant is at neulral. The
rudder should be at -3 degrees.

-« Apply full hydraulic pressure to the A & B hydraulic systems.

o Perform noted conditions.
o Remove hydraulic pressure from the flight controls.

dition No.  Hyd Pressure Qperation
1.39.0928613 A&B Record the initial response of the rudder system.
814 A&B Conduct slow pedal cycles to approximately full rudder
travel.
o615 A&B Apply rudder pedal force to center the rudder.
N am at Full Rudder Command - Ioﬁ Pedal Cycle
o Adjust the Standby Rudder PCU Valve lever so that the main PCU lever is against its manifokd

stop.

o Apply full hydraulic pressure to the A & B hydraulic systems.
¢ Perform noted conditions.
Remove hydraulic pressure from the flight controls.

QLQEIQHM: Hyd Pressure Operation
[081.39.0928.8616 A &B Record the initiai response of the rudder system.
G617 A&B Conduct siow pedal cycles to approximately full rudder
travel.
13@18 A&B Apply rudder pedal force to center the rudder.
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| Page 001-08-A

gs




Airplane. PG309 BOFING , Test Number: 001-09
TD: Steven P. Janibigian Test Sequence Test Date:  3/01/96

Condition No.

[0B1.39.0928.001

o002
0.003

£.004

0005
006
0007
0008

ngation
Perform various rigging checks of the rudder control system. Note rudder
control cable ng loads, rig pin fit, PCU force fight, and com‘ml surface
alignment with the index mark.

Disable the nose wheel! steering.

Perform rudder systerm functional testing, paragraphs 5.0 through 5.11, of
document D6-17554:27-21:00038.

Tum A and B hydraulic systems ON with 3000 psi, pressurize the tail, and set
the rudder trim to zero.

Confirm that the yaw damper is OFF.

Note instrumentation data with the rudder pedals centered.
Note instrumentation data with full left pedal.

Note instrumentation data with full ight pedal,

Instrument Verification

Condition No,
[381.39.0926.009

£J9010
o1

0o12
0013
0014

3015
o186
0o17

o018

o199

0020
0o21

Page 9 of 9.
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QOperation
With the rudder pedal in its detent, apply full left rudder trim. Note
instrumentation.

With the rudder pedal in its detent, apply full right rudder trim. Note
instrurmentation.

Tum OFF ail hydraulic power, cycie the flight controis to bieod pras.suro and
set all FLT CTRL switches to OFF.

Remove the Standby Rudder PCU input rod.
Remove the Rudder Feel unit input rods from the rudder torque tube.

Perform a slow rudder pedal cycle with no hydraulic power. Note the
response of the Main Rudder PCU rod force.

Connect the Standby Rudder PCU input rod.

Remove the Main PCU rudder input rod.

Using the blocking tool, Jam the Standby Rudder PCU Valve leverata 200
degree input arm position.

Siowly apply rudder pedal force. Note the response of the Standby Rudder
PCU rod force.

Connect the Main PCU input rod.
Connect the Rudder Feel unit input rod.
Conduct other verification tests as requested by Engineering.
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