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Servo Control

Functional Test Procedure
PN 31042-130

The investigation will be done according to the CMM 27-21-17 rev 6.

I- Control of pollution

Additional filter is installed on the test bench supply line (3 um) to avoid any external contamination
Additional filter is installed on the test bench return line (25 um) to collect any contamination coming from the
servocontrol

These additional filters will be kept in place during all the tests, and removed after, for each servocontrol, to collect
eventual contamination.

For the upper servocontrol, we check the pollution of the bench filter (return line) after cycling the servocontrol
several times by increasing the pressure until the piston moves and by moving the input lever up to the test finger
stop.

II- Functional tests
e cycle and check for external leakage.
e check the full retraction and extension of the test finger (jammed or not) : CMM §1

e measurement of the gap between neutral position and the fixed stops

For the following tests, the input lever needs to be set to the hydraulic neutral position.
o check dead travel at 50 bars and 206 bars: CMM §7

1I-2-1 Control of the input lever and micro switch
e check the input lever travel between fixed stops : CMM §4-2
e check the input lever travel between test stops : CMM §4-1

e check travel past test stops to light and extinguish the micro switch, in retraction and extension :
CMM §5-1 and §5-2

e check travel past fixed stops to light the micro switch, in retraction and extension
CMM §5-3

e check force required to operate the input lever : CMM §6-2.

e check the overall travel of the servocontrol : CMM §8.

Investigation program 14/03/02
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II-2-2 Control of internal leakage
e check jet pipe consumption : CMM §11-1. This test provides information mainly about the filter
(clogged or not).

o check permanent consumption of the servocontrol in extension, retraction and middle position :
CMM §11-2 and 11-3.
This test provides information about the internal leakage between the 2 chambers, and, between one
of the two chambers and the return. However, this test does not define the chamber.

e check the opening pressure of the by-pass valves by increasing the pressure from zero (extension
and retraction). This test determines the pressure applied on the by-pass piston when the
servocontrol is in “force fighting mode”

e check the flow rate of the calibrated damping ports with a AP of 20 bars (extension and retraction) :
CMM §2-1 and §2-2.

e check the opening pressure of the by-pass valve with 216 bars supply pressure: CMM §2-3 and §2-
4.

e check non-return valve leakage : CMM §3

11-2-3 Stall load

e check the pressure in C, and Cg by applying 206 bars in the supply line. This test provides
information on the pressure drop between the chambers and the supply line.

e check the pressure, applied in C, and Cg, allowing the piston to move (see the friction test note).

1I-2-4 Control of servocontrol speeds

e check firstly the intermediate speeds and then, the maximum no-load speeds : CMM §12. These
speeds will be measured under 103 bars (see the speed note) before the stops (we must avoid any
additional shock when cycling the servocontrol from stop to stop).

Investigation program 14/03/02
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Jet pipe consumption + test finger
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- Input Tlever 7 - Spring 13 - Filter
- Spring 8 - By-pass piston 14 - Drive pin
- Test finger 9 - Damping orifice 15 - Drive shaft
- Spring 10 - Filter 16 - Intermediate lever
- Spool valve 11 - Piston 17 - Microswitch
- Non-return-valve 12 - Jet pipe
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Functional diagram

Retraction

Internal leakage measurement : Supply pressure

test finger , spool valve, by pass valve, chambers Return pressure

3 4 Chamber pressure

Chamber pressure
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2 - Spring 8 - By-pass piston 14 - Drive pin
3 - Test finger 9 - Damping orifice 15 - Drive shaft
4 - Spring 10 - Filter 16 - Intermediate lever
5 - Spool valve 11 - Piston 17 - Microswitch
6 - Non-return valve 12 - Jet pipe
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Functional diagram

Extension
Internal leakage measurement : B Supply pressure
test finger , spool valve, by pass valve, chambers I Return pressure
3 4 Chamber pressure

Chamber pressure
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4 - Spring 10 - Filter 16 - Intermediate lever
5 - Spool valve 11 - Piston 17 - Microswitch
6 - Non-return valve 12 - Jet pipe
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By pass valves
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5 - Spool valve . 11 - Piston 17 - Microswitch
6 - Non-return-valve 12 - Jet pipe '
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Functional diagram

B Supply pressure
I Return pressure

Non return valve
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3 - Test finger 9 - Damping orifice 15 - Drive shaft
4 - Spring 10 - Filter 16 - Intermediate lever
5 - Spool valve : 11 - Piston 17 - Microswitch
6 - Non-return-valve 12 - Jet pipe
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NOTE FOR STALL LOAD TEST
OF THE SERVOCONTROL PNR 31042-130

1- Pressure in the two chambers when the supply pressure is 206 bars

When the servocontrol is bottomed in the retraction position : check the pressure Pp in the chamber Cg.
When the servocontrol is bottomed in the extension position : check the pressure P, in the chamber C,.

F
We obtain the force, by the formula: P = S

= Fg=Ppx S, with S, the chamber section (see appendix)
= F AT Iy AKX Sc

Note : The difference between the supply pressure and the pressure in the chambers (C, and Cp) is due to

internal leakage of the servocontrol.

2- Friction measurement (

o The servocontrol is bottomed in the retraction position. Via C,, we apply a pressure. We increase the |
pressure from zero to the pressure Pga, which is the pressure needed to move the piston all along the travel of "
the servocontrol. L

e The servocontrol is bottomed in the extension position. Via C, we apply a pressure. We increase the
pressure from zero to the pressure Pre, which is the pressure needed to move the piston all along the travel of
the servocontrol. |

We obtain the friction force :
= Fpp=PmxS,
= Fpa=Ppax S,

‘3- Stall load

We obtain the stall load by adding the forces at 206 bars and the friction forces :

We obtain the force developed by the servocontrol by subtracting the forces at 206 bars and the friction forces.
Fsa=Fa - Fra

Fsg = Fg - Frs
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|

APPENDIX

Force generated by pressure

Piston head diameter : ¢n = 88 mm => Piston head section : Sh = 6082mm’
Piston rod diameter : ¢, =38 mm => Piston rod section : S, = 1134mm’
Chamber section : S, =4948 mm’
chamber pressure | pressure |force (daN) chamber pressure | pressure |force (daN)
(bars) drop (bars) (bars) drop (bars)
206 0 10193 185 21 9154
205 1 10143 184 22 9104
204 2 10094 183 23 9055
203 3 10044 182 24 9005
202 4 9995 181 25 8956
201 5 9945 1R0 26 K006
200 6 9896 179 27 8857
199 7 9847 178 28 8807 1
198 R 9797 177 29 8758
197 9 9748 176 30 8708
196 10 9698 175 31 8659
195 11 9649 174 32 8610 |
194 12 9599 173 33 8560
193 13 9550 172 34 8511
192 14 9500 171 35 8461
191 15 9451 170 36 8412
190 16 9401 169 37 8362
189 17 9352 168 38 8313
188 18 9302 167 39 8263
187 19 9253 166 40 8214
186 20 9203 165 41 8164

Force related to pressure drop

force generated by pressure
(daN)

-~ < M~ o ™ ©o [ N 0 o]
- hod Al ~ N N N

pressure drop (bars)

-
™

34
37

40
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NOTE FOR DETERMINATION
OF THE MAXIMUM NO-LOAD SPEED

I- Introduction :

The test of the maximum no-load speed is normally done stop to stop.
To avoid too hard chocks on the servocontrol, we want to measure the speed before the stops.

We tried several time to stop the servocontrol before it touches the stop, but it depends of the reaction time of
the operator. So, it’s too dangerous to do this test.

II- Determination of the speed : v

We propose to do the test under a lower pressure, because if the servocontrol goes, unfortunately, on its stops,
the shocks will be less hard than at 206 bars.

How to proceed :

‘We want to know the speed v; under P; — 206 bars.
We know that the pressure is proportional to the speed squared.

—

If we choose to do the test under P, = L =103 bars, we can read on the bench a speed v,.

As the pressure is proportional to the speed squared |
. Vv, L
=>we obtain the speed |[v;= E

On the CMM, we have the maximum no-load speed under 206 bars : 122 < v, < 170 (mm/s)
So, under 103 bars : 86 <v, < 120 (mm/s

Vy (mny/s)

Maximum speed

170
168
166
164
162 +
160 +
158
156 +
154
152
150
148
146
144
142
140
138
136 +
134 1
132 +
130 +
128
126
124
122
120




maximum speed

v1 : speed under 206 bars
v2 : speed under 103 bars
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Maximum speed

Under 103 bar

v2 (mm/s) | v1 (mm/s)
86 122
88 124
89 126
91 128
92 130
93 132
95 134
96 136
98 138
99 140
100 142
102 144
103 146
105 148
106 150
107 152
109 154
110 156
112 158
113 160
115 162
116 164
117 166
119 168
120 170

Intermediate speed

v2 (mm/s) | v1 (mm/s)
14,1 20
14,8 21
15,6 22
16,3 23
17,0 24
17,7 25
18,4 26
19,1 27
19,8 28
20,5 29

Intermediate speed

17,0 18,0 19,0 20,0 21,0
Under 103 bar
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LUCAS AIR EQUIPEMENT
COMPONENT MAI1NTENANCE MANUAL
31042

N TESTING AND FAULT ISOLATION

NOTE: - The consumable materials to be used are indicated in the "List of Special Materials”.
— The special tools and equipment to be used are listed in the list of "Special Tool,
Fixtures and Equipment”.

1. Test equipment (figure 101)

A. Special tools and equipment

~ 0U190464 Test fixture.

— 0U190432-001 Dial gage support (tool L).

— 0U190432-002 Special tool F.

— 0U190432-003 Special tool D-G.. } input lever test set

— 0U190432-004 Special tool E : pin.

- 0U190440 Microswitch check box (tool H).

— 0U190356 Velocity rate sensor and amplifier + digital chronometer (tool K). ‘]

— 0U190482-002 Torque wrench adapter for ball bearing torque inspection. |
0U190481 Plate gauges for ball bearing centering inspection. ‘
0U133754 Low pressure test fixture. |

Lot

B. Standard tools and equipment

— A hydraulic power supply capable of providing 0 to 280 bar (0 to 3625 psi) at a throughput i
of 50 I/min (13.2085 US gal/min).
— An ohmmeter for measuring ground continuity |

— Two dial gages.

2. Test conditions
— Fluid temperature between +20°C and +45°C (+68°F and +113°F)
—~ Ambient temperature between +10°C and +35°C (+50°F and +95°F).

— Hydraulic fluid to be Skydrol IV, Hyjet IV or equivalent.
~ Hydraulic fluid filtered to 10 micrometers absolute.

w
g
w
=z

\

,
PR. _

27-21-17

Page 101
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Appendix D Page 13 of 49

LUCAS AIR EOlJlPEMENT . “
COMPONENT M,:\ilg\lanZNANCE MANUAL B

MEE

éﬁw
) w0 | ,
Lo

’ v \
)

KEY
w
A - Fluid inlet union D - Special tool limiting control Tever g
. . movement on either side of the P
B - Fluid outlet union neutral position : OU 190432-003. w
P - Pressure E - Pin : OU 190432-004. p
R. R' - Return F - Special tool maintaining the control w ‘
’ lever in position relative to the z
E - Test tube frame (with the servo control at mid x
C1. €2 - Dial gages travel) : OU 190432-002.
> T G - Special tool enabling continuous
V1 to V6 - Cocks movement of the control lever
cp - Chanber & pressure tapping [EIAtive o the fack bedy wlthout

. H - Microswitch check box.
Cg - Chamber B pressure tapping . K - Velocity rate sensor and amplifier
+ digital chronometer.

(0 2?5 ;:3 MS goﬁ;::igzg gaggg bar) L - Dial gage support : OU 190432-001.

Test setup .

Figure 101 27_21—17

Page 102 ‘
DEC 15/84 L
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LUCAS AIR EQUIPEMENT
COMPONENT M/:\;l{\éTENANCE MANUAL
42

3. Testsetup

A. General

The servo control is to be attached to fixture 0U190464 by its two sperical bearings (See figure

101).

— Unscrew and remove the two screws (1-—-20) with washers (1-30) (attachment fitting assy
(4—230) side).

— Position special tool 0U190432-003 mounting on control valve block (1—~10) and secure T”
it with its special screws. Tighten the two screws to a torque load of 0.904 to 1,13 daN.m
{(80.01 to 100.01 lbf.in).

— Unscrew the two plugs (3—450) and remove them.
Connect the servo control to the test set as indicated in Figure 101 :
. Delivery line P to union (5—270), this union is marked "A” on the jack assembly mounting,
. return line R to union (5-240), this union is marked "B" on the jack assembly mounting. |
. the line from cock V3 of pressure tapping Ca on the valve block, |
. the line from cock V4 of pressure tapping Cg on the valve block. _
— Fit pin 0U190432—-004 onto the input lever. L

B. Bleeding of the servo control

Open V1 and V5. Close V2, V3, V4 and V6.

Via union A, apply a pressure of 206 bar (2988 psi) as indicated by pressure gage M1.
By operating the control lever, cycle the servo control from stop to stop about ten times.
Wipe cleanly the outside of the servo control , so that if any droplets of fluid form during tes-
ting, they will be clearly visible.

— Cut off the pressure form union A.

(A

ey
?

4. Procedure

NOTE: — Thetest procedure is indicated in the tables on the following pages,and the fault Isolation
procedure is indicated in the corresponding diagrams.
— The reference number used in this sub—heading correspond to the lliustrated Parts List.

-+ED IN FRANCE

e
¥

27-21-17
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LUCAS AIR EQUIPEMENT
COMPONENTMgﬁg&ﬁANCEMANUAL

Servo control inoperative y

Test finger (3-180) jammed in ex-
= tended position: replace the test
finger and body machined (3-530).

est finger
retracted

no

Excessive friction of test 1
no finger (3-180) : perform dimen-
sional check (refer to Fits and
Clearances).
//Mj>
! J
1-2
\ Test finger (3-180) jammed in re-
iiie?ég%fr no tracted pcsition: replace the test w
finger and body machined (3-530). S f
é i
w
Z
a]
=
' v Spring (3-170) . z
2 bar< P'y<7ba | to strong : replace it x
| spring (3-170) |
relaxed : replace it. [ |
|
o
(_/

27-21-17
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LUCAS AIR EQUIPEMENT
COMPONENT M/:\al{\lo‘LEzNANCE MANUAL

k/ PROCEDURE SPECIFICATION ‘
TEST - |

No. i
WORK STEPS TEST DESCRIPTION 1

Setting of input lever to neutral position : \
- Close V2, V3, V4 and V6. Open V1 and V5. |
- Apply 206 bar (2988 psi) pressure to A. |

- Operate manualy the control lever to set the ‘
servo control at mid travel position. \

- The tool E being fitted on the control lever :
- fit the tool D onto the tool G and connect
it to the input lever.

- then, set the tool G by turning its knurled ‘
nut until the servo control stops. (The servo |
control should be out of its stops).

- this position is corresponding to the
neutral position of the input lever.

1 OTE : Special tools D, F, H and K and dial Functional test of
gages C1 and C2 shown in Figure 101 are test finger (3-180).
not required for this test.

- Close V2, V3, V4 and V5, open V1 and V6.

- Using special toal G, keep the servo control
stopped.

1-1 |- Apply pressure via A until the test finger 1is |
fully retracted. |

- Close V1 immediately and take pressure reading
P1 on MI1. .

- Check that : ,
10 bar (145 psi) < P1 < 30 bar (434.10 psi)
and the return pressure is zero.

w
o
Z
<
o«
uw
Z
a
w

'-

Z
o«
o

1-2 |- Progressively open V2 until the test finger
is fully extended.

- Close V2 immediately and take pressure reading
P'1 on M1.

- Check that : _
2 bar (29 psi) < P'1 < 7 bar (101.5 psi)

and the return pressure is zero.
- Cut off the pressure supply to A.

—

27-21-17 |
IR 1
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COMPONENT MAINTENANCE MANUAL

10 I/min < Q < 15 |/min

31042
"TEST 11
satlsfactory
yes
yes Obstruction of the calibra—
ted ports in sleeve machi-—
ned (3—310) or jamming
Q < 10 /min of by pass piston (3—320) —L
in the closed position at
pin (3—250) side: replace
no by pass valve (3—300).

>

Erosion of the calibrated
ports in sleeve machined
(3—310) at pin (3—250) side: |—
replace by pass valve
(3—300).

27-21-17
SEP 15/92
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COMPONENT MAINTENANCE MANUAL
31042
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TEST

PROCEDURE

SPECIFICATION

WORK STEP

TEST DESCRIPTION

NOTE : Special tools F, H, K and dial gages C1 and C2
shown in Figure 101 are not required for this test.

—~Close V2, V3, V4 and V6. Open V1 and V5.

—Via A, apply a pressure such that the value reading on
M1 is 206 bar (2988 psi).

—Extend the servo control until bottomed by operating on
control lever.

— Set the control lever to the neutral position using special
tool G, with the special tool D fitted.

—Cut off the pressure supply to A.

—Close V1 and openV2 (V5 open V6 closed).

—Qpen V3 (V4 closed).

' —Apply pressure via Ca until pressure differential AP

between M2 and M3 is 20 bar (290 psi).
— Check that flow rate Q, as measured at retum R, is
between :

10 I/min and 15 l/min
(2.65 US gal/min) (3.96 US gal/min)

—Cut off the pressure supply at Cy and close V3.

—Close V2 and open V1 (V3, V4 and V6 closed, V5 open).
~Via A, apply a pressure such that the value reading un
M1
is 206 var (2988 psi).
—~Retract the servo control until bottomed by operating
the

control lever.
— Set the control lever to the neutral position using special

tools G and D.
—Cut off the pressure supply to A.

Checking of by pass
valves (3—300) and of
the cafibrated damping
ports (without pressure
applied).

27-21-17
SeP 15/%
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LUCAS AIR EQUIPEMENT
COMPONENT MAINTENANCE MANUAL

31042
2-2
_ ’ - TEST 11 >
I 10 I/min < Q’< 15 I/min satisfactory

yes

Obstruction of the calibra—
ted ports in sleeve machi—
ned (3—310) or jamming
of by pass piston (3—320)
in the closed position at
pin (3—240) side: replace
no by pass valve (3—-300).

Q’'< 10 l/min

Erosion of the calibrated
I ports in sleeve machined

(3—310) at pin (3—240) side: }—
replace by pass valve
(3—300).

2-1

A

Spring (3—290) too strong :
replace it or excessive friction
of by—pass piston side pin
(3—250) :

perform dimensional check.

206 bar < P, < 216 bar

P> < 206 bar

()

27—-21-17

Page 108
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TEST
N o

PROCEDURE

SPECIFICATION |

WORK STEP

TEST DESCRIPTION

2-2
(cont’d)

_Close V1 and open V2 (V5 closed and V6 open).
—Open V4 (V3 closed).
— Apply pressure via Cg until pressure differential AP

between M2 and M3 is 20 bar (290 psi).
—Check that flow rate Q’, as measured at return R, is

between :

10 I/min and 15 I/min
(2.65 US gal/min) (3.96 US gal/min)

—Cut off the pressure supply to Cg and close V4.

2—-3

—With the servo control bottomed in the retraction posi—
tion and the control lever in the neutral position, open
V4 (V1 and V5 open, V2, V3 and V6 closed).

_Via Aand Cg apply pressure such that the valve reading

on M1 and M2 is 216 bar (3132.8 psi).
—Progressively close V1 so that the flow is considerably

reduced.
—Progressively open V2 (to reduce the M1 pressure rea—

ding) until there is a sudden increase in the flow rate at
return R (opening of valve).

—Record P, pressure reading M1.

—Check that :

206 bar (2988 psi) < P, < 216 bar (3132.8 psi)

—Cut off the pressure supply to A and Cg, close V4.

—Close V2, open V1 (V3, V4 and V6 closed, V5 open).

Checking of by pass |
valves (3—300) and of
the calibrated damping \
ports (without pressure
applied).

27-21-17

Page 109
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LUCAS AIR EQUIPEMENT » |
GOMPONENT MAINTENANCE MANUAL
42

2-4 2-1
(™
|
Excessive friction \
yes at by pass piston
206 bar<P',<216 bar P, < 206 bar side pin (3-240).
Performdimensional
check.
yes

( TES

D

\\\\\\\\\\ Clack valve (3-100) and seat

Q1 < 6 cm®/min no (3-110) damaged : replace
///////’/r valve and seat.

yes

©

w
3]
z
<
<
U
Z
o
u
-
=
o
Q.
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AIR - EQUIPEMENT
COMPONENT MAINTENANCE MANUAL

e 31042
( ]
\ PROCEDURE SPECIFICATION ]
TEST ,
No. TEST
WORK STEPS DESCRIPTION
2-4 - Via A, apply a pressure such that the Mivalue|
(cont'd) reading is 206 bar (2988 psi).
- Extend the servo control until bottomed by
operating the control Tever.
- Set the control lever to the neutral position
| with special tools G and D. : |
- Open V3.
- Increase the pressure applied until M1 and -
M2 read 216 bar (3132.8 psi).
- Progressively close V1 until the flow is
considerably reduced.
- Progressively open V2 (to reduce the M1 pres-
sure reading) until the discharge rate at R
suddenly increases (opening of valve).
- Record P’ pressure reading M1. S
- Check that : .
206 bar (2988 psi) < P', < 216 bar (3132.8 psi) |
- Cut off the pressure supply to A and CA then L
close V3.
3 NGTE : Any special tools are required for this | Checking of non-return }A
test. : valve (3-60) leakage. |
3 ' .
Z - With the servo control bottomed in the
« extension direction, close Vi, V2, V4, V5
=z and V6 and open V3.
o - Disconnect A.
E - Via €, apply a pressure of 50 bar (725 psi).
= - Hold the control lever against its stop in
& the servo control extension position.
- After one minute, check that leakage rate
Q1, as measured at A, is less than :
6 cm*/min {0.366 cu.in/min)
- Cut the pressure supply to CA and close V3.
- Connect A and open V5,
’\/ \

27-21-17
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AIR - EQUIPEMENT

COMPONENT MAINTENANCE MANUAL

¥

Test ;:;;EF\\\\ no

31042

exteffff///,/f

—{ TEST 1)

yes
L and L' out of tolerance
L }imits): replace te;tffinger
no 3-180) or drivée shaft
'7mm<an€.<5'96 ™1 (2-420), if necessary.
Check if washer (3-420) is
fitted.
yes

27-0-17
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AIR - EQUIPEMENT
COMPONENT MAINTENANCE MANUAL

31042
PROCEDURE . SPECIFICATION
TEST -
No. TEST
WORK STEPS ' DESCRIPTION
4 NOTE : Special tools F, H, K and dial Checking of input
gage C2 shown in Figure 101 are not Tever assy (2-180)
required for this test. travel.
- Set the input lever to the neutral position
with special tools 6 and D.
- Set dial gage C1 to zero. (Dial gage plunger ~
"against pin E).
- Uncouple the connection between spec1a1 tools
G and D and the input lever.
4-1 - Check that the test fingef is extended. a) Between test stops. | -
- Let : .

- L be the input Tever travel between the
neutral point and the test stop in the - o
servo control retraction direction.

- L' be the input lever travel between the
neutral point and the test stop in the
servo control extension direction.

- Using dial gage C1, check that :

L : :
1.7 mm 5.96 mm
- s ( and ( (0 234 1n)

(0.067 in) L

27-21-1]
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AIR - EQUIPEMENT
COMPONENT MAINTENANCE MANUAL

31042

Test % no ~( TEST 1)

retracted

es '
d ' -

Ly no L1 and ' o?t of tole?ance
: limits : replace input lever
.51mm<.12?<11.3 , (2-180), if necessary
yes

" PRINTED IN FRANCE
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31042
PROCEDURE SPECIFICATION
TEST
No. TEST
WORK STEPS DESCRIPTION
4-2 Close V2, V3, V4 and V6, open V1 and V5. b) Between fixed stops.

Via A, apply a pressure such that the M1value
reading is 50 bar (725 psi).

Check that the test finger is completely
retracted.

Let :

- L1 be the input lever travel between the

neutral point and the fixed stop in the
servo control retraction direction,
- L'1 be the input lever travel between the

neutral point and the fixed stop in the
servo control extension direction.

Using dial gage C1, check that :

L
8.51 mm 11.3mm
(0.335 in) ¢ i"‘: <. (0.445 in)

Cut off the pressure supply to A.

21-21-11
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TEST 6

5-1

Test finge
extended

no ~{ TEST 1)

- Check movement of intermediate lever (2-120).
ight comes cn - Microswitch (1-150) and its lead defective : ~
replace microswitch and lead. {
|
//”\>
' Check microswitch Q*;g/ L
(1-150) setting and
-06mm <Al2<Z.13mH attachment bracket
(2-10) positioning. [”
' o
Microswitch (1-150) z
- defective : replace o«
Light goes out microswitch. Z
a
w
-
Z
g
yes
()
A

21-21-11
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o |
( PROCEDURE SPECIFICATION
s TEST
Na. i
° WORK STEPS " TEST DESCRIPTION |
|
| 5 NOTE 1 : - Special tools F, K and dial Functional test of
gage C2. shown in Figure 101 are jamming alarm system :
not required for this test. microswitch (1-150).
- Microswitch check box H is to be This test is carried
connected to the microswitch out at zero pressure. f

assembly by means of its connector.

NOTE 2 : - The following operations are to be
performed without changing the sense
in which the input lever is moved.

- Set the input lever to the neutral position (
I with special tools G and D.
- Set dial gauge C1 to zero.

5-1 - Check that the test finger is extended. a) Additional travel ‘
- Using special tool G, move input lever by past test stops for i
L (value taken in test 4-1). light illumination [
- Continue to move the input lever until the (retraction direc-
lamp of microswitch check box H illuminates. tion). m
- Record the amount of additional travel
required AL2 and check that : {
w 1.06 mm (0.042 1in) < ALy < 2.13 mm (0.084 in) (
(S
Z - Continue to move the input lever until it |
x bottoms on its fixed stop.
z - Move the input lever back towards its test
o stop anc check that the lamp of m1crosw1tch 5
e check box H extinguishes. f
= - With respect to this position, note the
& travel required aL; to return the input lever
to its test stop (see figure below). [
w |
|

27-21-17
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5-2

- Check movement of intermediate Tever (2-120).

Liaht comes on no - Microswitch (1-150) and its lead defective :
ig me

replace microswitch and lead.
- Check ground continuity (see TEST 6).

yes

Check microswitch (1-150)

no ALy out of yes .
t <& ~ 2 Lo . br {
<L 06mm <ALl <2.13m ‘ oleZance 1imit ?czet%r;gpgg?m?]%gt

yes

Microswitch (1-150)

no jght remains o es |defective :

Light goes out replace microswitch

yes

no |.'3 out of yes

£15-0-5mn<Al3 and olerance limit

es

27-21-17
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( ' PROCEDURE SPECIFICATION
R, TEST '
No. : —
° WORK STEPS TEST DESCRIPTION
5-1 —Light i1lumination
(cont'd) FLight extinction
. Fixed stop Neutral
L
AL3 -
aL2 | L
Test stop
- Check that : .
oL, - 0.5 mm (0.0196 1n) < AL3 <L,
§-2 | - Start with the input lever in the neutral b) Additional travel
position. past test stop for
- Using special tool G, mové the input Tever 1ight illumination
by L' (value found in test 4-1). (extension direc- ~
- Continue to move the input lever until the tion). j

Tamp of microswitch check box H illuminates. |
- Record the amount of additional travel
required AL'2 and check that :

1.06 mm (0.042 in) < o', < 2.13 mm (0.084 in)

- Continue to move the input lever until it _
bottoms on its fixed stop. : .

- Move the input lever back towards its test |
stop and check that the lamp of microswitch
check box H extinguishes.

w
% - With respect to this position, note the '
= travel required AL'3 to return the input ‘
z Tever to its test stop (see figure below).
o
- .
z _ ~Light extinction
a Neutral Test stop -Light i]lgTjnation
AL'3 Fixed stop
L sl

- Check that :
' - 3 ' '
AL 2 0.5 mm (0.0196 in) < aL 3 < AL 2

27-21-17
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‘ Lg
.77mn< and < 8.08r 4 and L'y outof 5-1
L' tolerance Timit
yes ' - : _
‘J
N
i > :
'
|
w
O
. Z
<
k=
.
=
o
w
-
&
o«
o-.
®
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31042
PROCEDURE SPECIFICATION
TEST :
Me- WORK STEPS . TEST DESCRIPTION
5-3 - Start with the input lever in the neutral a) Additional travel

positicn and the dial gage Ct at zero.
- Disconnect the link between special tools G
and D and the input lever.

- Let

- Ly be the movement of the input Tever

necessary to cause the lamp to illuminate
on microswitch check box H, relative to its
neutral position in the servo control
retraction direction,

- L'4 be the movement of the input lever

necessary to cause the lamp to illuminate
on microswitch check box H, relative to its
neutral position in the servo control
extension direction. :

- Check that :

L4 :
2.77 mm 8.08 mm
(0.109 in) ¢ E',‘d < (0.318 in)
| 4

pas. fixed stops for
1ight illumination.

ST
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TEST 6

Test fingerextended
when no pressure
is applied.

31042

Move;;;E\\\\\\;
of intermediate no

-Check the condition of
bearing (2-110) and
replace it if necessary.

ever (2-120

yes

-Jamming of intermediate
Tever (2-120) : replace
the inter lever and
the pin.

F1
daN< and < 7dai> F

1 and F'> 7 da

, and Fi<5 dalp

Serious friction at :
-intermediate lever -
(2-120) and its pin
(2-40) : replace the
intermediate lever

and the pin, :
-friction rings (2-170)
on guidebushes (2-160):
replace the rings and
the bushes.

Spring (2-50)relaxed :
replace the spring.

21-21]
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31042
PROCEDURE SPECIFICATION
TEST
No- WORK STEPS TEST DESCRIPTION
6 NOTE : - Special tools D, F, G and K and dial |Checking of force
gage C! shown in Figure 101 are not fequired to operate the
required for this test. input lever.
- Microswitch check box H is to be
connected via the microswitch assembly
receptacle.
6-1 - Llet : a) Under zero pressure
- F1 be the force it is necessary to apply to ég?St finger extend-
the input lever (at the control rod pin) in ’
the servo control retraction direction to
cause illumination of the microswitch check
box H Tlamp.
- F'4 be the force it is necessary to apply
to the input lever (at the control rod pin)
in the servo control extension direction to
cause illumination of the m1crosw1tch check
box H lamp.
- Using a spring scale, check that :
F
5 daN 7 daN
(11.24 1bF) < A9 < (15774 TpF)
1
6-2 - Close V2, V3, V4 and V6, open V1 and V5. b) Under pressure (test

- Via A, apply a pressure such that M1 reads
206 bar (2988 psi).
- Let :

- F2 be the force it 1is necessary to

apply to the input lever (at the control
rod pin) to cause the servo control to
retract at a speed of a few millimetres per

second.

- F‘2 be the force it is necessary

to apply to the input lever (at the control
rod pin) to cause the servo control to
extend at a speed of a few millimetres per

second.

finger retracted).

27-21-17

Page 123
MAY 15/82



Appendix D Page 35 of 49

AIR - EQUIPEMENT
COMPONENT MAINTENANCE MANUAL ) |
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6-2

Pressure applied,
test finger fully
retracted.

: .
_Needle bearings (2-280) >
| and (2-400) damaged : Lo
replace them.

tiffness in inp
lever hinging

5 and Fly < 2N

yes ' no J

-Jarming of spoolvalve
(3-410? in sleeve
(3-400) : replace the
sleeve assembly.

PRINTED IN FRANCE
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31042
PROCEDURE SPECIFICATION
TEST
No. ' '
° WORK STEPS TEST DESCRIPTION
6.2 Movement of the serve control is detected by
dial gqage CZ2.

By operating the input lever, cycle the servo
control from stop to stop a number of times.
Stop the servo control in any position in
which it is not bottomed and after 1 minute
stand by, using a spring scale, check that :

Fs and F'2 < 2N (0,449 1bf)

Cut off the pressure supply to A.

27-21-17
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@ | )

Record X1 and Xp ' '
. by
-
1 Excessive play in the drive ‘
of spool valve (3-410) : I
' no check dimensions of guide o '
X - X< 0.18mn bush (2-160) ,friction ring i L
/ (2-170), pin (2-420) of E—
' drive pin (2-340) (see s
Fits and Clearances).

PRINTED.IN FRANCE

| | ()
21-01-17

Page 126
MAY 15/82



Appendix D Page 38 of 49

AIR - EQUIPEMENT
COMPONENT MAINTENANCE MANUAL

31042

/,P'.’"“' ., B -
(o PROCEDURE SPECIFICATION

N » TEST
No. i
WORK STEPS

TEST DESCRIPTION

| | 7 | NOTE : Special tools F, K, H shown in Checking for dead
~ Figure 101 are not required for this travel.

test.

- Close V2, V3, V4 and V6, open V1 and V5.
- Via A, apply a pressure such that M1 reads

206 bar (2988 psi).

i - Using special tools G and D, set the input -
lever to the neutral position with the servo
control at mid travel.
- Set dial gayes C1 and C2 to zero.
- Let :
- X be the displacement of the lever nec-
essary to cause the piston to retract, ,
r

- X2 be the displacement of the lever nec-
essary to cause the piston to extend.

Retraction and extension of the piston is
detected by dial gage C€2. Rate of movement
is to be 1 mm (0.0393 in) in between 10 and

40 seconds.
The values of X, and X, read on dial gauge

Ct are to be designated positive or negative
according to their sense relative to the zero

of the dial gage.

B

w .
% - Check that :

g Xy - X, < 0.18 mm (0.007 in) |
Q

E - Cut off the pressure supply to A.

«

a

N

27-21-17
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((TEST8)
B .
’ Disassemble jack assy
(1-200) to check installa-
C=157 +0.55 mm no tion of components and
-0.4 absence of foreign objects
‘ inside -jack body (4-510).
y , ’

|

o TEST 9 )

P
_,l\~:>
B

es

External leakag Ye> Replace defective seals.

PRINTED IN FRANCE
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31042
PROCEDURE SPECIFICATION
TEST
No- WORK STEPS TEST DESCRIPTION
8 NOTE : Special tools D, F, G, H and K and dial Checking of overall
gages €1 and €2 shown in Figure 101 are| travel of the servo
not required for this test. control.
- Close V2, V3, V4 and V6, open V1 and V5.
- Via A, apply a pressure such that M1 reads
206 bar (2988 psi). ‘
- By operating the input lever, cycle the servo "
control lever from stop to stop.
- Check that overall travel C of the servo
control is :
+0.55 +0.022 .
157 0.4 im {6.181 20,0161 in)
- Cut off the pressure supply to A. .
. g ™~
9 NOTE : Special tocls D, F, G, H and K and dial Functional test with

gages C1 and C2 shown in Figure 101 are| cverpressure at A 1
not required for this test. (Teak check). | L.

- Wipe the outside of the servo control clean.

- Close V2, V3, V4 and V6, open V1 and V5.

- Via A, gruduallj apply pressure unt11 M1
reads 237 bar (3437.4 psi).

- By operating the input lever, cycle the servo
control from stop to stop fifty times.

- Check that no leakage is v1s1b]e on the
outside.

- Cut off the pressure supply to A.

21-21-17
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@ | | | ' N

TEST 10)

Externa{EEEEE§§:> yes ~( TEST 9)
no

TEST 11

.

1-1

Clogging of filter

350 cm® /min<Q1 (5-130) : clean or
450 cm* /min replace the filter.
: U
(&)
z,
<
-
{199
z
[a)
w
Erosion of jet pipe z
(5-150) on the filter &
(5-130) : Replace the
jet pipe. '
' 27-2117 -
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< k PROCEDURE SPECIFICATION
TEST

No.
WORK STEPS TEST DESCRIPTION

10 NOTE : Special tools D, F, G, H and K and dial | Overpressure reservoir
gages C1 and C2 shown in Figure 101 return test.
are not required for this test.
- Wipe the outside of the servo control clean.
- Close V2, V3, V4 and V6, open V1 and V5.

- Via A, gradually establish a pressure such .
that M1 reads 100 bar (1450.3psi), then close
V5 (V5 is protected by a pressure relief
valve set at 70 bar).

- Operate the input lever a number of times.
- Check that there are no external leaks.
- Cut off the pressure supply to A and open V5.

B 1 NOTE : Special tools D, H and K and dial gages
SR - €l and C2 shown in Figure 101 are not
required for this test.

11-1 | - Set the input lever to the neutral position a) Checking of jet
with special tool G. pipe consumption.

- Disconnect Ca and.Cg, and leave them open.

- Close V2, V3, V4 and V5, open V1 and V6.

- Via A, apply a pressure such that M1 reads
206 bar (2988 psi).

- Check that the discharge rate Q1 as measured
with test tube F is between

- — 3

w
(&
Z
<
[+ 4
u.
Z
[a]
(31}
-
=4
o
a.

350 cm3/min <Q1< 450 cm3/min
(21.3 cu.in/min) (27.4 cu.in/min)

- Cut off the pressure supply to A and uncouple
the connection between special tool G and the
input Tever.

27-21-17
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A |

11-2

— O-rings and pads on sleeve (3—400)

no defective : replace the O—rings and

Q2-Q1<200 cm3/min »!  pads.
- Spool valve (3—410) worn :
replace slide valve (3—390). .

es
d \

11-3

no

Q3—-Q1 <4W

yes

27-21-17
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31042
TEST PROCEDURE SPECIFICATION E
|
N° WORK STEP TEST DESCRIPTION
11-2 — Close CA and CB with two plugs (3—450) b) Checking of perma—
(see Assembly, paragraph 1.B. (1). nent consumption of
—~ Close V2, V3, V4 and V8, open V1 and V5. the servo control
— Via A, apply a pressure such that M1 reads 206 bar bottomed (extension
(2988 psi). and retraction posi—
— By operating the input lever, bottom the servo control tion). :
(in extension position). Without jet pipe y
— Close V5, open V6. consumption.
— After the servo control has been stopped for one
minute with the input lever in the full extension position,
measure the discharge rate Q2 with test tube E.
— Repeat the operation in the retraction position.
— Check that in both cases: .
\
Q2-Q1<200 cm3/min (12.2 cu.in/min) !‘
— Close V6, open V5. ‘E
11-3 — By operating the input lever, place the servo control in c¢) Checking of perma— r

the mid travel position.
— Install special tool F on the input lever.
— Close V5, open V6.
— Measure the discharge rate Q3 with test tube E.
— Check that:

Q3-Q1<400 cm3/min (24.4 cu. in/min)

— Close V6, open V5.
— Cut off the pressure supply to A.
— Remove special tool F.

nent consumption of
the servo control in ’
slaving position.

Without jet pipe ‘ |
consumption. i T

27—-21-17
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TEST 12

31042

Clogging of filter (5-210):

clean ar replace the filter.

122,7mm/s <\W» no _
]
22,7mm/s < V', < 170mm/ oo
12-2
0 mm/s < V2 < 29 mm/s no
no

20 mm/s < V'2 < 29 mm/s

27—-21-17
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/./f - -
\ ) PROCEDURE : SPECIFICATION
" ' TEST .
No. : .

WORK STEPS TEST DESCRIPTION

| | 12 | NOTE : Special tools F, D, H and dial gages Check of servo control
C1 and C2 shown in Figure 101 are not speeds.
necessary for this test.

12-1 | - Close V2, V3, V4, V6 and open V1, V5. a) Maximum no-load ‘

- Supply A with a pressure of 206bar (2988psi), speeds. -
read on M1.

- Place the servo control in limit-stop posi-
tion (extension direction) using the input
Tever.

- Manipulate the input lever, keeping it in the
full retractionposition, to place the servo
control in limit-stop position (retraction '
direction). Using tool K, check that speed i
V1 is between : ‘

122.7 mm/s and 170 mm/s '
(4.83 in/s) (6.69 in/s) B

- Manipulate the input lever, keeping it in the
full extension position, to place the servo
control in limit-stop position (extension
direction). Using tool K, check that speed
Vi' is between : : i

122.7 mm/s and 170 mm/s :
(4.83 in/s) (6.69 in/s) |
Be careful : A differential pressure AP 206 bar |
(2985 psi) will be applied during
all this test. - -

12-2 | - Place tool G without tool D on the input b) Intermediate speeds.
lever to limit its displacement by 2.33 mm
(0.092 in) on both sides from this neutral
position.

- Manipulate the input lever to place the servo} .
control in limit-stop position (retraction
direction). Using tool K, check that speed
V2 is between : '

w
o
Z
<
3.
uw
£
a
w
-
Z
ot
a.

20 mm/s and 29 mm/s
(0.78 1in/s) (1.14 in/s)

.
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‘TEST 13 )

/

no Replace ball joint
0<Cpy< 1 mdaN (4-20).

N

yes

P

%

no Replace ball joint
0<CR2<1 mdaN (4-330).

\
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<\v PROCEDURE SPECIFICATION
- TEST
No. -
WORK STEPS . TEST DESCRIPTION

12-2 - Manipulate the input iever to place the |
(cont'd) servo control in Timit-stop position o
(extension direction). Using tool K, ‘ i
check that special V'2 is between : ;
|

[20 mm/s (0.78 in/s) and 29 mm/s (1.14 in/s)
- Cut the supply to A. . g
| | |
13 - Remove tool OU 190432, thensecure the control Check of nutation l

\
valve block (1-10) using screws (1-20) and torque. ‘
washers (1-30). ,

- Tighten the screws (1-20) to a torque of :
0.904 to 1.13 mdaN (80.01 to 100.01 1bf.in) |

- Remove the servo control from the test
stand.

- Using tool OU 190482-002, check nutation
torques Cgj and Cpo :

. (4-30) eye-fitting side :

0<Cpy< 1 mdaN (7.37 1bf.ft)

. (4-340) attachment fitting :
0<Cro« 1 mdaN (7.37 1bf.ft)

ul
O
z
<
x
W
Z

Q
uw
[
Z
[+
Q.
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( TEST 14’

- Poor centering of ball
joint (4-20)
replace ball joint.
L Y& _1- Check dimensions of T
i bosses : replace eye |

fitting assy (4-10)

if necessary. , /
yes . éfH\>

- Poor centering of ball
joint (4-330) :
replace ball joint.

- Check dimensions of
bosses : replace
attachment fitting

v assy (4-320) if

yes necessary.

4‘____‘4 —
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