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Materials contained in attachment 5 
Tit data tracking forms 
Testeug&wz"ates 
lest-.. 
Time-history data plots for: 

Conditions B1.39.0928.301-.324 
Condition B1.39.0928.302.1 
Conditions B1.39.0928.3 11.1-31 1.2 
Condition B1.39.0928.321.1 
Conditions B1.39.0928.401-,412 
Condition B1.39.0928.438 
Conditions B 1.39.0928.50 1 -. 5 12 
Condition B1.39.0928.538 
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TestNumbtar WtQp 
Test Date: 3/01196 

Airplorw: == Bm!!PWm 
TD: Steven P. Janibagian Test Sequence 

.-.. ~ . .-.- I 61.39.0928 1 737-200 STANDBY RUDDER ACTUATOR FAILURE GROUND TEST - B 

PURPOSE 0 F TEST 
Jams of the standby rudder PCU control valve lever will k introduced on tho ground. The 
resulting fudder contra( system operational charadmittics Hilll bo investigated with various initial 
c o n d i i  and subsequent yaw damper, rudder pedal, a d  rudder trim inputs. The intent is to 
allow evaluation of these d\orectehtics with an achrcrl airpian#$ Right control system compliance, 
backlash, mtrd valve flow, and pressure gains. 

TEST PARAMETERS 
OHydrauli Power - Supplied to the A (L B systems 
OElectricalPower - ON 
ONosewheel Steering - Disabled (either instal nose gear steering lockout pin in ndse gear 

steering depressurization valve p& maintenanca manual 32-00-01, or 
pull the nose gear airlground cirarit breaker on the P 6  panel). 

TEST CONOITION~ 

Effectr with a Ga Ikd sta ndbv Rudde rPCUBe arirlp 
A Standby X U  with a g8H.d input linkage bearing will Eo instalkd. The bearing will be galkd 
to about 60 pounds o? input I . w  fom. 
Set the Hydraulic system 8s nohd. 
Minim20 mi&rp.dd 8pplkatbn with the g8H.d bearing. Additional pedal cycles m y  
incmaso the galling lbra 8dlr0p.rdin, the bst r ~ s u h .  

. . < ’  

Condition NQ, Hvd Prsrrurm 
m.39.0928.301 A 6 B 

-2 A & B  

Or303 A 6 B  

Owration 
Cycle thr rudder podals through full defledm ‘ and 
note the system msponse. 
Input a f3.0 dogma yaw damper command at 0.3 HL 
R.cord the system nrponse. 
Input a f1.O d.gm Yaw -per Command at 0.3 Hz. 
Cycle the rudder pedala thmugh full displacement 
during the frqwncy input. Record system response. 
Confirm a simuhtd airbad has beon applied to the 
-tniling.dgl. 
Cycle th. rudder pedals through full deflection a d  
note th. syttrm response. 



Test Ivumbw. W?09 
Test Date: 3lU1196 

wfptpnr: PG- BzP!!#” 
TD: Steven P. Janibagian Test Sequence 

, _.... -. . .  

Fondition Ne, Hrc)Pros.urQ 
lSk3hei Bh,Siw 

E607 Bastby Input a *l .O degree Yaw Damper Command at 
0.3 Hr. Cycle the rudder pedals through full 
displacement during the frequency input 
Record system response. 
Cycle the rudder pedals through full deflection and 
note the system response. 
Input a e . 0  degree yaw damper command at 0.3 Hz. 
Record the system response. 
Input a f 1 . O  degree Yaw Damper Command at 0.3 Hr. 
Cycle the rudder pedals through full displacement 
during the frequency input. Record system response. 

&3& A,B 6 Stby 

OdOQ A,B 6 Stby 

6 0  A,B 6 Stby 

yaw Damwr lnDuts with Standby Rudder PCU and Hvdraullc Svstem Failures -‘Standby 
pCU Inout Arm Jammed at Ne Utnl 

Jam tho Standby Ndder PCU input a m  at neuttal. 
Vem Jam is at neutml 
Set tho hydmulic system as noted. 
Pe&m tho noted conditions. 

M M o n  No. Hvd Pmsurq Procedure 
~.39 .0928.401 A 6 B Record initial state of rudder system. 

d 4 2  A 6 6  Input a 3 dogree Yaw Damper Command. 
d 4 3  A 6 6  
d401 A 6 6  Input a Neutral Yaw Damper Command. 
p(405 A 6 B  Center the rudder using the pedals. 
Pr408 A 6 B  Input a -3 degme Yaw Damper Command. 
d 4 7  A 6 B  Center the rudder using the pedals. 
w408 A & B  
dk9 A & B  

d l 0  A & B  
ml A 6 B  Center thr rudder using the pedals. 

- U k 2  ’ A 6 6  

Center the rudder using the pedals. . . I  

Input a i3 degree Yaw Dampor Command at 0.3 Hz. 
Input a *l degree Yaw Damper Command at 0.3 Hr. 
Cyde the rudder pedals to *loo pounds during the 

Command the Yaw Damper to 0.0 degree rudder. 

Use the trim system to m e r  the rudder. 

tnqwmyinput 



Aiiptm. PG309 ma!!*” TestNumber: 00f -o~ 
TD: Steven P. Janibagian Test Sequence Test Date: 3/01,/96 

S l p l l - ” w =  
Veri& by manually displacing the Ndder su&m until the an quadrant is at neutral. The 
Ndder should be at 3 degrws. 
Set the hMraulic system as noted. 
perlbnn the noted wndifions. 

Condition No, L(v d Press Urp 
~1.38.0928.501 A 6 0 

-2 A h 0  
W 3  A & 0  
db4 A h B  
dsO5 A & B  
dsoS A & B  
dF7 A & 0  . -  . 

Procadure 
Record initial state of Ndder system. 
Input a 3 dog- Yaw 6 . m p  Command. 
Center the rudder using the pedals. 
Input a Neutral Yaw Damper Command. 
Center the rudder using the pedals. 
Input a -3 degree Yaw Damper Command. 
Center the rudder using the pedals. 

. 
dsoS A & B  
p.5OS A 6 0  

d510 A h B  
6511  A 6 B  Center the rudder using the pedals. 
d512 A & B  US0 the trim system to canter the rudder. 
d513  - -  

Input a f3  degree Yaw Damper Command at 0.3 Hz. 
Input a f l  degree Yaw Damper Command at 0.3 Hr. 
Cycle the rudder pedals to &lo0 pounds during the 
frequency input. 
Command the Yaw Damper to 0.0 degree rudder. 

Confirm that a simulated air load has been applied to 
the rudder trailing edge. , . <  



TD; Steven P. Janibagian Test Sequence Test Date: 3/01/96 

-. . . , . .~ ... . -. . 

yard Jam at -3.0 h a m s  R udder Command 10.314“ Strndbv PCU Valve Laver Ontal - slaw 

At$isfthe Siandby Ruddcr PCU VeEve lewsr 0.236 inch f” its fig position. 
Veri& by manual& displacing the Ndder sudacs until tha aR quadrant is at neutral. The 
Ndckr should be at -3 degrees. 
Apply full hydmulic pmaum to the A 6 6 hydraulic system. 
~ t f w ” o t e d c ~ n d i t h n s .  
Remows hydnulk p m w m  from the night contmis. 

z 6 1 3 -  
Owntion 

Record the initial response of the rudder system. 
Conduct slow pedal cycles to approximately full rudder 
travel. 

d 4  A 6 B  

d 1 5  A & B  Apply rudder pedal force to center the rudder. 

yard Jam at Full Rudder Command - Slow Pedal Cvcleq 
Aqust the Standby Rudder PCU Valve lever so that the main PCU lever is against its manifold 
stop. 
Apply full hydtat.& p n s s ~ n  to the A 6 B h)draulic systems. 

e FWormnotedconditions. 
Rot” hNmulic ptwssum fivm the flight contds. 

endit ion NoA JwF” Owntion 
W1.39.0928.616 A 6 B 

R617 A & B  Conduct slow pedal cycler to approximately full rudder 

d l 8  A & B  

Record the initial response of the rudder system. 

travel. , , < .  

Apply rudder pedal force to center the rudder. 

. 



Airplane PG309 BnElNAF Test Number: WT# 
TD: Steven P. Janibagian Test Sequence Test Date: 3/01/96 

. .  . . . - . . . . -. . 

Condition No. Owration 
a91.39.0928.001 p.rfom, various *ging checks of the Nddercontrd system. Note rudder 

w n t d  cab& tig loads, tig pin tFt, PCU tbm tight, and wntml sutface 
alignment with the index mark. 

0 0 0 2  Dsabk the nose wheel steering. 
0.003 F" N w . r  system functional testing, patagtaphs 5.0 through 5.11. of 

0.004 Tum A and B hpliaulic systems ON with 3000 psi, pmssurize the tail, and set 
the rudder trim to zem. 

0.005 Confinn that the yaw damper is OFF. 
0.006 Note instrumentation data with the nrdderpedals m n t e d .  
0.007 Note instrumentation data with fullleR pedal. 
U.008 Note instmmentation data with full tight pedal. 

& w m M  06-17554:27-21:#038. 

Instrument Vertficatioq 
!amatwh -ration 
a91.39.0928.009 Wdh the Nw.rpedel in its detent, apply full bR m r t f i m .  Note 

insttumntation. 
0.010 W h  the Ndckr psdr/ in its detent, apply full tight W h i m .  Note 

inst"antation. 
0.01 1 Tum OFF a# hydtaulic power. c)& the flight controls to bleed pmssum. 8nd 

sot all FLT CTRL switches to OFF. 
0.012 R e m w  the Standby RuWerPCUinput rod. 

, , .  

0.013 
U.014 

0.015 

0.017 
a o i s  

0.018 

0.010 
0.020 
0.021 

R e m w  the Rudder Fed unit input rods hom the nrdd.r toque t u b .  
Pe&m e slow Ndder pedal c)& with no hjdmulic power. Note the 
msponse of the Main Rudder FCU rod Ibrw. 
Connect the Standby Rudckr PCU input rod. 
R e m w  Um M8in X U  Nddrr input rod. 
Using tho blocking W, J i m  the Standby Rudkr  PCU Vahe b w r  8t 8 t 0 0 
-me input am, position. 
Slav& 8pply Ndd.r pedal fom. Note Hn msponso of tho Standby Ruddw 
PCUrodbIW. 
Connect tho Main PCU input rod. 
Conned the Rudkr  W unit input rod. 
Condud other wdkation tests as mquested by Enginndng. 


