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AIRCRAFT HYDRAULIC SYSTEM CHARACTERISTICS

PURPOSE: The purpose of this document is to provide system design

information[on various aircrart Lluid poOwer SyStems.

SCOPE: Supply data comparing various aircraft fluid power system design
requirements in order to provide a more complete frame of- xeference for
future airckaft fluid power system design.

DEFINITION:

The followihg design information will be provided:

Design Specjification Governing military'specifications.

System prespure Fluid power system operating pressure.
Hydraulic fluid Type of fluid _ aircraft system designed| for.
Accumulator| data Usage, volumé; and precharge requirements.
Reservoir dpta System resé€rvoir requirements - volume| and pressure.
System quiefscent flow Flow requirements for each individual pystem.
Hydraulic pump data System\pump requirements.

Auxiliary pump data System auxiliary pump or back-up data.

Tubing data Material, size and usage.

Fitting datph Material, size, type and connection.
Temperature Specific system temperature.

Seal materifpl type System seal material and usage.

Filtration System filtration data.

Hydraulic tor data System hydraulic motor requirements.

Hand pump ta Pressure, displacement requirements.

Relief val setting Max. flow pressure and min. reseat prjssuré.

GENERAL: The information exchange may be used to find similar type systems,
components, and materials which will in turn help solve problems and lower
costs. If more detailed information is reguired, direct contact with the
aircraft manufacturer will help resolve the particular problem or gquestion.
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AT 8 GPM & 3200 PSI MIN, RESEAT

*gESERVOIR VENT,

12 PSI MAX AT

16 GPM

R MINUS 1| PSI AT 2 CFM OF FILTERED AIR

-2~ SECTION 4,1
AIRCRAFT - P-3
1. DESIGN SPECIFICATION MIL-H-5440 D
2. SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID MIL-H-5606
4. ACCUMULATOR DATA USAGE VOLUME PRE-CHARGE
BRAKE ACCUMULATOR 200 CUIN| 800 PSI
STEERING CONT VALVE ACCUM | 4.0 CUIN| SPRING
SYSTEM NO. | SYSTEM NO. 2
5. RESERVOIR DATA TYPE AND PRESS AIR/OIL 12 PSI AIR/0IL 12 PSI
1155 231 Cu IN
EYSTEM VOLUME 3945 el N 924 CU IN
RESERVOIR VO UMFE 1294 CU IN 23IJCU IN
6. SYSTEM QUIESCENT FLOW SYS NO |, 0.3 GPM SY$ NO 2, 0.3 GPM
7. HYDRAULIC PUMP DATA 3YS ND |, 2 UNITS SY§ NO 2, | UNIT
TYPE ELECT MOTOR DRIVEN-3f 200/115 V.AC
RATED FLOW @ NOTED PRESSURE 8.0 GPM AT G/TO 2200 |PSI
6.0 GPM AT<2950 +50/10 PSI
0:8 BPM MIN 6 8.0 Gof RATED FLOW
A o 0.598 CU IN/REV Io
RATED SPEED 32006, 'RPM, PUMP & 11400 RPM, MOTOR
TOROUE
ROTATION FROM SHAFT END cew
MOTOR/PUMP SPEED RATIQ 3. 3625
8. AUXILIARY PUMP INPUT POMWER AUXTILTARY BRAKE SYSTEM
TYPE ELECT MOTOR DRIVEN-28 V.DC
PRESSURE-FLOW 0,20 BPM AT 3000PSI
SPEED (PRESS SWITCH CONTROLLED)
DISPLACEMENT FIXED DISPLACEMENT (GEAR TYFE)
VOLTS 8 TO 30 v.DC
AMPS 32 AMPS AT 26V MAX
HP/KW 42 H
DIA(I . T LT. ATION USAGE
9. TUBING DATA ACIN) | wlTo(STL)| W.T. (AL) SPECIFIC
0.260 0.030 PRESSURE LINES PRESS
0.250 0.016 CRES 304 1/8 H PRESS
0.250 0.036 PER AMS 5566 RETURN
0.375 0.028 RESS
0.375 0.035 RETURN
0.500 0.035 RETURN LINES PRESS
0.500 0.035 AL _ALLOY 6061-T6 RETURN
0.625 0.042 PER WW-T-606/T6 RESS
0.6355 0.035 RETURN
0.6355 0.049 RETURN
0.750 0.049 PRESS
0.750 0.035 RETURN
10. FITTING DATA MS FLARELESS
11. TEMPERATURE RANGE ~45'F 10 +160°F
12. SEAL_MATERIAL TYPE
(FLIGHT ACTUATORS)
13. FILTRATION
MAIN 5 MICRON ABS
RETURN 5 MICRON ABS
CASE DRAIN 25 MICRON ABS
FLIGHT CONTROL 5 MICRON ABS
& SUBSYSTEM
14. HYDRAULIC MOTOR DATA (WING FLAP DRIVE) 2.8 GPM 0.095 CIR
15. HAND PUMP DATA AN6248-2  0.7.CU IN/CYCLE
16. RELIEF VALVE SETTINGS *SYS ND SYS NO 2 & AUX SYS;3450 PSI MAX
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SECTION 4.2

AIRCRAFT - S-3A

1.

DESIGN SPECIFICATION

MIL-H-5440 D

2. SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID MIL-H-5606
4. ACCUMULATOR DATA USAGE VOLUME PRE-CHARGE
APU ACCUMULATOR 250 CU IN | 1900 PSI
EMER BRAKE ACCUMULATOR 129 CU IN |} 1000 PSI
5. RESERVOIR DATA COMBINED SYSTEM FLIGHT CONT SYSTEM
TYPE AND PRESS BDOTSTRAP, 93 PSI BOOTSTRAP,93 PSI
FULL 693 CU IN 208 CU IN
SYSTEM VOLUME 3241 CU IN 968 CU IN
RESERVOIR VOLUME 1340 CU IN 323 CU_IN
6. SYSTEM QUIESCENT FLOW COMBINED SYS. 0.3-0.5 GPM|FLT CONT S5YS_Q[3-0.5 GPM
7. HYDRAULIC PUMP DATA FLIGHT SYSTEM COMBINED $YSTEM
TYPE SAME PUMP DATA AS ENGINE DRIVHN
PRESSURE 2875 PSI MIhSFULL FLOW
RATED FLOW COMBINED SYSTEM
CASE FLOW 3 GPMGRATED FLOW
DISPLACEMENT 24 Cu IN/RE
RATED SPEED 589 RPM
TOROLE 630 IN-LB MAX
ROTATION FROM SHAFT END CCW
ENG/PUMP SPEED RATIO 0.329
PUMP DATA 3718 RPM
GROUND IDLE 5149 RPM
APPRO 5149 RPM
LONG RANGE CRUISE 5758 RPM
CLIMB ----
MILITARY
8. AUXILIARY PUMP DATA
9. TURING DATA DIA(IN) | W.T.(STL) | W.T.(TI) | SPECIFICATION USAGE
0.188 0.016 NLG UPLOCK PRESS
0.250 0.016 PRESS| & RETURN
0,375 0.020 PRESS| & RETURN
0.500 0.026 21-6-9 CRES PRESS|
0.500 0.020 PER AMS 5561 RETURN
0.625 05033 PRESS
0.625 01,020 RETURN
0.750 0,039 PRESS
0.750 0.020 RETURN
1.00Q 0.026 RETURN & SUCTION
0.250 0.035 COMM. PURE TITA. L.G. UP_& DOWN
0.375 0.035 LCC SPEC C-08-1335 JCOILED TUBES
0.500 0.03% WING FOLD
COILED TUBES
10. FIT[TING RATA BRAZED CONNECTIONS,MS FLARELESS REMOVABLE CONN.
1 1. TEMPERATURE RANGE -65'F TD +275'F
I2. SEA TERIAC TYPE

(FLIGHT ACTUATORS)

13. FILTRATION

5 MICRON ABS

RETURN 5 MICRON ABS
CASE DRAIN 5 MICRON ABS
14, HYDRAULIC MOTOR DATA BOMB BAY DOORS-2.97 GPM, 0.05 CIR
WING FOLD 0.25 CIR
15. HAND PUMP DATA AN6248
16. RELIEF VALVE SETTINGS

*COMBINEDAFLIGHT CONT SYS, 3700PSTI MAX
AT 29 GPM & 3175 PSI MIN RESEAT

*COMBINED SYS RESERVE, 3400 PSI MAX
AT .5GPM & 3200 PSI MIN RESEAT

sCOMBINED & FLIGHT CONT RESERVE OVERB'D

*ACCUM THERMAL, 3850 PSI MAX AT 30GPM
& 3390 PSI MIN RESEAT

140 PSI MAX AT 25 GPM & (15 PSI MIN RESEAT
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-6~ SECTION 4.2
COMBINED FLIGHT FLIGHT CONTROL

CONTROL/UTILITY SYSTEM
SYSTEM ' ‘

PUMP NO. | | PUMP NO.2 |
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LAUNCH BAR
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© SHUTOFF VALVE
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S~-3A HYDRAULIC SYSTEM BLOCK DIAGRAM
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-8~ SECTION 4.3
AIRCRAFT - C-5BA
|. DESIGN SPECIFICATION MIL-H-5440 D
2. SYSTEM PRESSURE 3000 PSIG
2. HYDRAULIC FLUID MIL-H-5606
USAGE VOLUME | PRECHARGE
4. ACCUMULATOR DATA APU START (SELF DISPLACEMENT) | 500 IN3| 1500 PSI
RAM AIRTURBINE-EXTEND 560 INS| 1500 P8I
5. RESERVOIR DATA COMBINED SYSTEM |FLIGHT SYSTEM
TYPE TWD (2) SYSTEMS | TWD (2) SYSTEMS
PRESSURE UNPRESSURIZED | UNPRESSURIZED
FULL BODST PUMP BODST PUMP HYD. DRIVEN
RESERVDIR VOLUME 10 BALS 5.7 GALS
6[ BYSTEM QUIESCENT FLOW TO GPM TO GFM
7| HYDRAULIC PUMP DATA
TYPE ENGINE DRIVEN, VARIABLE VOLUME (8) 2/ENGINE
PRESSURE 3000 PSI
RATED FLOW 60 BPM_(AT CRUISE)
DISPLACEMENT 3.0 INS/REV
RATED SPEED 5000 RPM (FULL FLOW)
TOROUE 1500 IN.POUNDS
ROTATION FROM SHAFT END
ENGINE TD PAD RATIO
7A. PUMP DATA
GROUND IDLE 3850 RPM (40 GPM)
FLIGHT
CRUISE 5000 RPM (60 GPM)
8| AUXILIARY PUMP DATA
TYPE AIR TURBINE RAM AIR POWER TRANSFER UNITS
PRESSURE .| 3000 PsI 3000 PSI 3000 PSI
FLOW 40- GPM 32-40 GPM 35 GPM
SPEED 5200 RPM 5250-6800 RPM | 5600 RPM
DISPLACEMENT 1.8 CU.IN.#/REV| 1.5 CU.IN./REV] | .52 CU.IN./REV
HYD . SYSTEMS 1'% 4 2 172, 273, 3/4
9| TuBING DATA DIA (fW.T.(STL)| W.T.(AL)| SPECIFICATION |uSAGE
0.250" 0.016 0.020 | AM 350 CRT  |PRESSURE
0-375 | 0.018 0.020 (FOR 8TL)
0,500 | 0.020 0.028
0,625 | 0.022 0.035
0.750 | 0.096 0.049 | 6061-T6 RETIURN
1.000 | 0.035 0.049 (FOR AL)
1,250 | 0.043 0.035 sudTION
1.250 0.065 RETIURN
1.500 | 0,052 0.035 SUOTION
(500 0.072 RETIURN
1,750 . 0.035 suOTION
SIZE RANGE TYPE MATERTAL CONNEGTTION
(4. FITTING DATA
- PERMANENT & M3
174-1/2 DETACHABLE I'7-4PH WELDED
REPAIR:
({. TEMPERATURE RANGE -65F TO +275F
13. SEALVMATERIAL TYPE PISTON
(FLIGHT ACTUATORS) MS 28775 BUNA-N O-RINGS
MS 28778 BUNA-N D-RINGS
i3. EILTRATION
MAIN-PRESSURE |5 MICRON ABS
RETURN 5 MICRON ABS
CASE DRAIN 5 MICRON ABS
FLIGHT ACTUATORS [5 MICRON ABS
. p1sPLACEMENT | sPEED |PRESSURE | FLOW|ToRAUE
SYSTEM (CU.IN./REV} | (RPM) (PSI) | (GPM) |(IN-LB)
FLAPS(2) 1,5 3946 3000 |26 00
STAB.TRIM | 0.37/6.95 |sovoseson| 3000 | 6727 L180/450
M.L.GEAR(4) 0.5 7500 3000 |20 | 300
: N.L.GEAR 0.6 4500 3000 |12 ]300
I4. HYDRAULIC MOTOR DATA |NLG DOOR(2) 0.6 5400 3000 |14 ]300
NOSE VISOR 0.6 2500 3000 |12 ]300
CARGD DOOR 0.6 6500 3000 |17 | 300
APU START(2) 0.37 10,000 | 3006 |16 |180
EMER.GEN. 0.22 12:000 | 3000 | 10.2] 100
I5. HAND PUMP DATA STANDARD | CU.IN/STROKE PUMP
70 CHARGE APU START ACCUMULATORS
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-10- I SECTION 4.4

AIRCRAFT - F-BE

l.

DESIGN SPECIFICATION

MIL-H-5440 B (ALSO D & F)

2. SYSTEM PRESSURE 3000 PSI
3. HYDRAULIC FLUID DESIGNED FOR MIL-H-5606
4, ACCUMULATOR DATA NONE
5, RESERVOIR DATA UTILITY & FLT. CONTROL SYSTEM
TYPE AND PRESS . AIR / OIL 16 PSIG
FILL LEVEL 428 CU.IN.
SYSTEM V$tUME——I'rOO—CU.—I'N.—UﬁI:ﬁY?ﬁ2’5—CU.—I'N.—F.—C.
RESERVOIR VOLUME . 477 CuU.1IN.
REFILL V(LUME 368 CU.IN.
6. SYSTEM QUIESCENT FLOW UTILITY & FLT. CONTROL : 1.0 GPM
7. HYDRAULIC PUMP DATA UTILITY OR FLT. CONTROL
TYPE ENGINE DRIVEN - CHECK VAKVE TYPE
PRESSURE 2600 PSI FULL FLOW
RATED FLOW 9.9 GPM
CASE FLom NOT APPLICABLE
DISPLACEMENT 0.6 CU.IN./REV
RATED SPEED 3900 RPM
TORQUE 360 IN-LB
ENG/PUMP [SPEED RATIO BEAR BOX RATIDS : LOW 0.219
HIGH 0.330
7A. PUMP SPEED DATA
GROUND IMLE 2731 RPM
CLIMB 3752 RPM
8. AUXILIARY PUMP DATA
9. TUBING DATA |DIA (IN) |w.T.(STL) W.T.(AL) |SPECIFICATION USAGE
0.250 0).028 0.035 CRES 304 |/8 H|PARESS & RETURN
.0.375 0.028 0.049 ARESS & RETURN
0.500 0.035 0.049 ARESS & RETURN
0.625 0.042 0.049 AL 5052-0 RETURN
0,750 0.049 0.049 COND A SUPPLY
1 :000 : SUPPLY
10. FITTINGS DATA MS FLARELESS, AND SOME PERMASWAGE
|l. TEMPERATURE RANGE -65°F 0 +275°F
2. SEAL MATERIAL TYPE FILLED TEFLON : U-CUPS FOR IST STAGE ROD SEALS,
(FLIGHT ACTUATORS) MS28775 D-RINGS AND TEFLON MS BACKUPS.
{3. FILTRATION 10 MICRON NOMINAL
14, UTILITY PUMP/MOTOR NOT APPLICABLE
15. HAND PUMP DATA NOT APPLICABLE
|6, RELIEF VALVE SETTING 3500 CRACK, 3750 FULL FLOW
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SECTION 4.4

F-5E _HYDRAULICS SYSTEMS BLOCK DIAGRAM

CANOPY DAMPER

ARRESTING HOOK
DAMPER

R.H.ENGINE RUDDER
RESERVDIR PUMP STABILIZER
AILERON
FLIGHT CONTROL SYSTEM
RUDDER
L.H.ENGINE
STABILIZER
AILERON
RESERVOIR PUMP SAS - PITCH, YAW

SPEED BRAKES

LANDING GEAR

WHEEL BRAKES

UTILITY SYSTEM

ANTI - SKID

NOSE STEERING

GUN GAS PURGE
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-13- SECTION 4.5
AIRCRAFT - A6A
I. DESIGN SPECIFICATION MIL-H-5440 B
2. SYSTEM PRESSURE 3000. PSIG
3. HYDRAULIC FLUID MIL-H-5606
USAGE VOLUME PRECHARGE
4. ACCUMULATOR DATA FLIGHT SYSTEM MAIN ACCUM. 25 CU IN 2000 PSI
COMBINED SYSTEM MAIN ACCUM 25 CU IN 2000 PSI
BRAKE SYSTEM EMERG 50 CU IN 800 PSI
RAM AIR TURBINE EMERG EXTEN | 50 CU IN 500 PSI
5. RESERVOIR DATA FLIGHT SYSTEM COMBINED SYSTEM BACK~-UP SYSTEM
TYPE AND PRESS AIR/0IL 40 PSI AIR/0IL 40 PSI SPRING/OIL. 40 PSI
FULL 170 CU IN 688 CU IN 24 CU IN
SYSTEM LUME 1290 CUY IN 3000 CU IN
RESERVOIR VOLUME 255 CU IN 1040 CU IN 48 CU IN
6. SYSTEM QUIESCENT FLOW COMB - 1.02GPM, FLT NORM |.02GPM, STAB AUX 2+54GPM
7. HYDRAUWIL PUMP DATA FLIGHT SYSTEM

COMBINED SYSTEM

RREESURE gggtl)NEs[I)R%ﬁEE FLOW '
AS-FLIGHT Sls

RATED [FLOw 14.2 GPM (SAME RICHT )

CASE FLiow 0.7 GPM _ .

DISPLAQEMENT 0.92 CU IN/REV

RATED SPEED 3750 RPM

TORQUE 490 IN LBS

ROTATION FROM SHAFT END CCW

ENG/PUMP SPEED RATIO 0.34

PUMP DATA PUMP RPM

SROUND |IDLE 2380 RPM

APPROA 3168 RPM

LONG RANGE CRUISE 3960 RPM

8. AUXILIAR)Y PUMP INPUT POWER

TYPE ELEC MOTOR DR-BAGKUP ELEC MOTOR DR-AUXILIARY
PRESSURE 3000 3000 P.S
FLOW SRBMe 1000 OGRHES 100PST |0 6GPH & 3700 P.S.1.
DISPCACEMENT 30198 EY TNAREV 3 CU_IN/RE
L 0.0 /!
VOL TS 1157200 AG.-400 CPS 84055 EonT LS
AMPS 8.66 A 60 A MAX
HP/KW st [eoAmMAX
G, TUBING DATA| DIAMETER [ W.T.(3TL)] W.T. (AL) MATERIAL USAGE
0.250 [0.016 (P)]0.035 (P) |18-8 & 6061-T6 (P) PRESS '
0.250 |0.020.\(P)|0.035 (R) |i8-8 & 6061-T6 (P) PRESS h (R) RETURN
0.375 0.049 606 1-T6 PRESS & RE[TUR
0.500 0.065 6061-T6 PRESS & RE[TUR
08625 |0Q.042 (P)| 0.042 (R) [18-8 & 5052-0 (P) PRESS R (R) RETURN
0.780 107049 (P)]|0.049 (R} |i18-8 & 5053-0 (P) PRESS h (R) RETURN
1.000 «}'0:058 (P)] 0.065 (R) [i8-8 & 5052-0 (P) PRESS R (R) RETLRN
0. FITTING DATA STZE_RANGE TYPE MATERTAL CONNECITTON_
25-1.0 |DETACHABLE | 304 s. 5. | S7_DECREES
[1. TEMPERATURE_RANGE (DES) -65 DEGREES F TO +275 DEGREES F
12. SEAL MAJERIAL TYPE _
FLT ACTUATORS VBB A5 BONA-NO-RENEa— -
MS28778 BUNA-N O-RINGS
13. FILTRATION FLIGHT SYSTEM | COMBINED SYSTEM | BACK-UP SYSTEM
MAIN 5 MICRON ABS | 5 MICRON ABS 5 MICRON ABS
RETURN 5 MICRON ABS | 5 MICRON ABS
CASE DRAIN 5 MICRON ABS | 5 MICRON ABS
FLIGHT ACTUATORS 15 MICRON ABS| |5 MICRON ABS
OTHER CHEM DRIER CHEM DRIER
SYSTEM| DISPLACEMENT| SPEED| PRESSURE |FLOW|TORQUE
14. HYDRAULIC MOTOR DATA IN/REV | RPM GPM | IN-L
FLAP Q-118 10000 | 3000 |5.03| 45.5
SLAT 15 10600 | 3000 |5.03| 45.5
I5. HAND PUMP DATA PRESSURE - 3000 PSI
DISPLACEMENT - |.8 IN3/CYCLE 750 PSI
0.45 IN3/CYCLE 3000 PSI
16. RELIEF VALVE SETTING 3560 PSI MAX FLOW 3100 PSI MIN RESEAT
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-16- l SECTION 4.6
AIRCRAFT - A-7
I. DESIGN SPECIFICATION MIL-H-5440 D
2. SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID MIL-H-5606
USAGE VOLUME PRECHARGE
4. ACCUMULATOR DATA UTILITY BRAKE ACCUM. 25 CU IN 700 PSI
SURGE DAMPER 25 cO IN 1000 PSI
RESERVOIR PRESS, ACCUM. 35 CU IN 500 PSI
EMERG LANDING GEAR ACCUM. | 142.5 cU IN 1450 PSI
EMERG FLAP ACCU I55.5 CU IN 1250 PSI
EVERG BRAKE AGCLM, 73.3 CU IN 1400 P51
EMERS. POWER e accumraTy | 73.3 G0 IN 1300 PSI
ARRESTING GEAR ACCUM. 81.9 CU IN 1100 PSI
5. RESERVOIR DATA PC- | PC-2 PC-3
TYPE AND PRESS BODOTSTRAP_ 90 PSI| BOOTSTRAP 97.5PSI| BOOTSTRAP 90 PSI
SYSTEM VI 540 CU IN 1592 CU IN 515 CU IN
TUTAL RESERVBIR VOLUME 265 CU IN 1280 cU IN 265 CU IN
6. SYSTEM QUIESCENT FLOW PC~1 |.26PM, PC-2 2.06PM, PC-3 I.[GPM
7. HYDRAULIC PUMP DATA PC-1 Pc-2 PC-3
TYPE
PRESSURE 2008MpkINE 3000MpEINE ZoobpEINE
RATED FLOW 24.1 GPM 42.3 GPM 15.6 GPM
CASE FLOW | ==i--- 1,96 GPM 1.5 GPM
DISPLACEMENT .16 CU IN/REV | 1.80 CU INZREV | 6.90 cu IN/REV
RATED SPEED 5850 RPM 5850, RPM 4400 RPM
ROTATION FROM SHAFT END | CCW CCH CH
ENG/PUMP SPEED RATIO 0.454 0.454 0.339
RAM AIR
8. AUXILIARY PUMP INPUT POWER . RAMAIR ok
PEEEsuRe IN LINE PUMP
3000 PSI
9. [TUBING DATA| DIA (IN) | w.T.(STL) | W.T.(AL) | SPECIFICATION USAGE
0.188 0.020 PNEUMATIC PRESS
0.250 0.020 0.028
0580 0,038 CRES 321 1,8 H | ERESS & RETHRN
P R
0.500 0.028 0.035 AL 606' T5 PRESS & RETURN
0.500 0. 042 PRESS & RETURN
0.625 0035 0.049 PRESS & RETURN
&, 625 0" 049 PRESS & RETURN
0.750 0.028 0.065 PRESS & RETURN
0.750 0.042 PRESS & RETURN
0.750 0,065 . PRESS & RETURN
I.. 000 0.035 0.065 PRESS & RETURN
(000 0.058 PRESS & RETURN
1000 0,083 PRESS & RETURN
. TTING DA SI7E RANGE TYPE MATERIAL CONNECTIPN
. PERMANENT & M5 FLARELEES
3/16 TO 1" | DETACHABLE | AL & CRES BRAZED|
PERMASWAGE T LARELESS
I1. TEMPERATURE RANGE (DES) : -65 DEGREES F TO +275 DEGREES F
IQ. JITAI MATERTAL TYDE DTQT{\RIQ ODD'I'MI'\ InAhL'h TECI nu' fm) DT'kll'\ I'.'ITTH TEFLF\')“I CAP‘
BUNA-N -RIN T-RING
FLT ACTUATORS - MS28775 WITH TEFLON CAP.MB248 V
FLUDROSTLICONE Con PRESSURE). NTBEN95 O-RINGS
- CVC4233 G-RINGS (STATIC)
13. FILTRATION . PCI, 2%
MAIN 5 MICRON ‘ABS DISPOSABLE
URN NONE '
CASE DRAIN 5 MICRON ABS DISPDSABLE
FLIGHT ACTUATORS | NONE
OTHER -| COMPONENTS 45 MICRON ABS
RESERVOIR RELIEF VALVE 65 MICRON ABS
14. HYDRAULIC MOTOR DATA SYSTEM |DISPLACEMENT| SPEED| PRESSURE |FLOW [TOROUE
- CU IN/REV | “RPM PSI BPM__|IN-LB
(A-7D ONLY) TUEC BST
PUMP .057 6100 |2500 DIFF.| 1,75 |18 MAX
GUN DRIVE 1950 6600 | 2000 26.0 1256 MIN
325 MAX
15. HAND PUMP DATA 0.7 CU.IN./CYCLE TO 3000 PSI
16. RELIEF VALVE SETTING 3860 PSI FULL FLOW & 3390 PSI RESEAT
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THREE HYDRAULIC
PUMPS ARE ENGINE
DRIVEN PC- 1

PC-3
L
1 g !
M hY
ﬁETURN RAM AIR TURBINE DRIVEN
LH AILERON ——l — “——SlEMER PWR PKG
LH SPOILER |—J,—
L1 URd WU L LUN DRK1IVE l
N _Ii_f GUN VENT DOOR |
MECH TIE /} 1 SPEED BRAKE X e
RH UHT ﬁl—-—— AIR REFUEL
RH SPOILER Igej
RH AILERON

NLG STEERINGI [_Eéo EMERG |

A-7E
Are—{ AT LAUNCH BARJ

RUDDER I:V_ NL GEAR —(1D

NLG DOOR EMERG

| |

FREE
ROLL FEEL ISDI - ML GEAR LH ::l_\/—\/— FALL

PITCH AFC ML GEAR RH (EMERG)
ROLL AFC MLG DDOR LH
NAW AFC MLG DOOR RH
A-7D
FUEL BOOST-PUM WHEEL BRAKES LH

WHEEL BRAKES RH <—| EMERG

WING PIN PULL LH
WING PIN PULL RH LE FLAP OP LH
WING FOLD LH LE FLAP OP RH
WING FOLD RH : LE FLAP CS LH (D
LE FLAP CS RH EMERG
TE FLAP LH
A-7E TE FLAP RH

HYDRAULIC SYSTEM

E
RET I arresTING GEAR ——( D
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AIRCRAFT - A-I10A
| . DESIGN SPECIFICATION MIL-H-B5540 F
2. SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID DESIGNED FOR MIL-H-83282
4, ACCUMULATOR DATA USAGE VOLUME PRECHARGE
EMERGENCY L/G ACCUM. 50 CU IN 1200 PSI
EMERGENCY BRAKE ACCUM. |50 CU IN 1200 PSI
RESV. B'STRAP (LEFT) 10 CU IN 1600 PSI
RESV. B‘STRAP (RIGHT) 10 CU IN 1600 PSI
5. RESERVOIR DATA LEFT(#1) FLT. CONT.& UTIL.]RT.(#2) FLT. CONT.& UTIL..
TYPEEQNBnFﬁESS BOOTSIRAP ~ 70 PSIG BOOTSTRAP - 70 PSIG
TOTAL RESV. VOLUME 550 + 25 CU IN 550 + 25 CU IN
.0 CU IN 0 CU IN
6, SYSTHM QUIESCENT FLOW LEFT + 0,74 GPM RIGHT : 2.75 GPM
7. HYDRAULIC PUMP DATA
TYHE ENGINE DRIVEN VARIABLE DELIVERY PUMP
PRESSU 3100 + 75 PSIG
RATIED FLOW 43 GPM
gé i%ACEMENT 1.9 CU IN/REV.
( ROM SHAFT END) ccw
RATIED Sl
A, GRDUND IDLE 3717 RPM
B. CRUISE 5113 RPM
C.| TAKE-OFF 5709 RPM
8, AUXIUIARY PUMP
TYHE APU DRIVEN VARIABLE
PR SSURE 3025 + 75 PSI
LOW 10 GPM
SP ED 8000 + 300 RPM
DISPLACEMENT (MAX.) 0,3 CU INZREV.
9. TUBING DATA | DIA(IN) | W.T.(STL) | WNT.(AL) | SPECIFICATION USAGE
0,2500 0.020 0.028 2I 6 9 DRES. PRESS & RETURN
0.3125 0.020 0.025 B56 | PRESS & RETURN
0,3750 0,020 0,028 PRESS & RETURN
0.5000 0.026 . 028 PRESS & RETURN
0.6250 0,033 0,035 PRESS & RETURN
0.7500 0.039 0.035 6061-T6 AL PRESS & RETURN
1,00 N/A 0,049 MIL-T-708]1 RETURN
10. FITTING DATA SIZE RANGE TYPE MATERIAL *CONNECTION
PERMASWAGED CONNECTS T(
0.25 - |,0|PERMANENT & | CRES.& AL.|MS FLARELE$S
ATTACHABLE
11, TEMHERATURE,RANGE ~-40F TO +275F (FLUID); -6BF TO 160F (AMBIENT)
12. SEAY MATERIAL/TYPE FLT. ACTUATORS COMPONENTS
SHANMDAN ST 1TUDD = MoZ0 /7790 VTEFLUNY
S11589, SI13077; ”T” SEAL M83248/1/2 (VITON)
M328775 MS28774
13. FILTRATION FLIGHT SYSTEMS
PRESSURE 5 M ABS
RETURN 5 M ABS
APU CASE DRAIN 5 M ABS
14. HYDRAULIC MOTOR DATA DISPLACEMENT '| SPEED | PRESSURE | FLOW TORQUE
(CU IN/REV.) (RPM) (PSI) (GPM) (IN-LB)
(GUN DRIVE MOTOR)(2) 0.97 6200 2578 26 300
15, HAND PUMP DATA NONE

16.

RELIEF VALVE SETTINGS

3850 PSI MAX. @ 45 GPM
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SECTION 4.7

A-10A HYDRAULICS SYSTEMS BLOCK DIAGRAM

LEFT SYSTEM (1)

LEFT ENGINE

APU

RIGHT SYSTEM (2)

RIGHT ENGINE

AIR/0IL COOLER

;—COU_ER —:
¥ 1
} ' 1
I
1
N AN
i |
i 1
1 b e e o — —— —
i
I
b= —— LEFT RUDDER
1
1
|
1
== LEFT ELEVATOR —

AILERDNS

72 LEFT

1/2 RIGHT

| I

GUN DRIVE - /2

FLAPS

—— e -

LANDING~GEAR

STOWED/FLT

D |

RIGHT RUDDER

RIGHT ELEVATOR

I

AILERONS

172 UEFT

172 RIGHT

I—

GUN DRIVE - (r2

SPEED BRAKES

AIR REFUELING

WHEEL BRAKES

NOSE WHEEL STEERING

EMERG. GEAR

EMERG. BRAKES

L.E. SLATS

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=f9b7fa94677e6457a0d94868f04f2e15

SAE AIR*1899 45 NN 8357340 000LA37 3 WM

=20~

from the IHS Archive

VOL-V @11HOdIVd

Distributed under license


https://saenorm.com/api/?name=f9b7fa94677e6457a0d94868f04f2e15

ATRCRAFT

-21-

F-14A

SECTION 4.8

MIL H-B3440 D

2. SYSTEM PRESSURE 3000 PSIG

3. HYDRAULIC FLUID MIL-H-5606 D

4. ATCUMILATON DATA USAGE VOLUME PRECHARGE
CEMRINTD SYS RESERVOIR 50 CU IN 1800 PSI
HEEL BRAKE 50 CU IN 1900 PSI

200 CU IN 1900 PSI

FLIGHT SYSTEM RESERVOIR 75 CU IN 1800 PSI

5. COMBINED SYSTEM FLIGHT SYSTEM

BOOTSTRARP BODTSTRAP
165 PSI 105 PSI

134G CU.IM. 724 CU.IN,
1684 CU.IN. 787 CU.IN.

FLIGHT: 2-3GPM,

COMBINED: 3-6GPM

BES CEMENT
RATED SSEED
TGR:

RDTATiGN FROM SHAFT END

ENGINE DRIVEN, VARIABLE VOLU¥E

3000 PST

84 GPM

3.7G CU.IN./REV
5540 RPM (FULL FLOW)
2000 IN-LB

CCW

-3488

PUMP RPM

3867 RPM

3892 RPM

4868 RPM

b

FLIGHT CONTROL BACKUP

SROILER MOD.& HI LIFT BACKUP

AC MOTOR DRIVEN BACKUP

3000 PSI

14.5 GPM-500 PSI (HI}
2.4 GPM-3000 PSI (HI)
7.2 GPM-500 PSI {(LQOW)
1.2 GPM-3000 PST (LOW)

ACYMOTOR DRIVEN
3000 PSI

6.5 GPM-2050 PSI
0.5 GPM-3000 PSI

SPEED 12000 RPM (HI} 11300 RPM
6000 RPM (LOW)
DISPLACEMENT 0.32 CU.IN./REV 0.133 CU.IN./REV
BA. TRANSFER PUMP DATA
TYPE HYD PUMP/MOTOR, FIXED DISPLACEMENT
PUMP CUTPUT 0-30 GPM, ®/2050 PSI-2400 PSI
RATED 30 GRM_& 2050 PSI -
MOTOR INPUT 0-33°GPM @ 2400 PSI-3000 PSI
RATED 32)8-GPM @ 2850 PSI
RATED FLOW 5750 RPM
DISPLACEMENT {27 CU.IN./REV
. TUBTRG DATA{DIAMETER | R.T.(STL) | W.T.(TD) MATERTAL USAGE
0.187 0. 028 CRE COIL
0.187 038 CRE PNEUMATIC
[0. 250 .020 CRE! PRESS & RETURN
[0.550 .02 CRE COIL
[0.950 .02 CRE. PRESS_& RETURN
0375 .04 CRE PRESS & RETURN
0.57/5 0.042 CRE. 1 COIL
0.370 0.028 L 3A 5 PR & RETUR
0.500 0.036 L SAL-2 5 PR . RETUR
10625 0.044 L SAL-2.5 PR % RETUR
5. 750 0.054 LSAL=2.5 PR % RETUR
1.000 0.073 LSAL=2.5 PRESS & RETUR
1.500 0. 042 L 3AL-2,5V SUCTION
SIZE RANGE TYPE MATERTAL CONNECTION
5 SEITTING DATA PERAENE S P CEA
T187-1.50 DETACHABLE ] 6AL-4VTI ' | BRZRCRYGFIT
LIP SEAL & CRYCEIT
V. TEMPERATURE RANGE —E65F 10 +275F
12. SEAL MATERIAL TYPE PISTON - SPRING LOADED TEFLON
{FLIGHT ACTUATORS) MS 28775 BUNA-N 0-RINGS
MS 28778 BUNA-N O-RINGS
13. FILTRATION
TRANSFER PUMP 5 MICRON ABS
MATH 5 MICRON ABS
RETUSH 5 MICRON ABS
c ORATH 5 MICRON ABS
F ACTUATORS 25 MICPOM ABS INLET
T DATA DISPLACEMENT | SPEED | PRESSURE | FLOW | TORGUE
SYSTEM |(CU.IN./REV) | (RPM) (PSI) (GPM) | (IN-LB)
Ex GEN | 0.173 &ax [ 12000 3000 9.00
WNG SWR] 1.195 7510 3000 40.00
HI-LIFT| ©.22 9400 3000 8.95
GUN 0.93 5700MIN| 3000 22795
DRIVE 6450MAX 25.96
LoomatouvE AT FESERVOIR CAPACITY - 0.063 GAL.
DISPLACFMENT ~ 0.7 GU, TN, ZCYOLE
16. RELIEF VALVE SETTINGS 3750 PSI FULL FLOW 3250 PSI MIN RESEAT
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GRUMMAN F-14A
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~24~ | section 4.9
AIRCRAFT - F-1BA
I. DESIGN SPECIFICATION MIL-H-5440 E
2, SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID MIL-H-5606
USAGE VOLUME. PRECHARGE
CENTRAL SYSTEM NONE
JET FUEL STARTER(JFS)-SELF  |220 GAS |720 PSIG
4. ACCUMULATOR DATA DISPLACING 2 PER A/C 142 OIL
CANOPY SUPPLY 50 GAS |784 PSIG
45 OIL
5. RESERVOIR DATA PC SYSTEM [GTILITY SYSTEM
TYPE BOOTSTRAP WITH RESERVOIR LEVEL SENSING
PRESSURE 48 PSIG 56 PSIG
SYSTEM VOLUME 1065 CU.IN. 3350 CU.IN.
RESERVOIR VOLUME 365 CU.IN. 950 CU.IN.
6 SYSTEM OUIESCEMNT S QUL BPC_SYSTEMS - | 2 Gy UTILITY SYSTEM -2 7 GCPM
7| HYDRAULIC PUMP DATA PC SYSTEMS UTILITY SYSTEM
TYPE VARIABLE DELIVERY, AXIAL PISTON
PRESSURE 3000 PSI 3000 PSIG
RATED FLOW 56 GPM 56 GPM
RATED SPEED 4600 RPM 4600 (RPM
DISPLACEMENT 3.0 CIR 3.0 CIR
ROTATION FROM SHAFT END  {CCW CCW
PUMP/ENGINE PAD RATIO 262 .292
GROUND IDLE 2570 RPM 2890 RPM
CRUISE 3360 RPM 3710 RPM
TAKE-OFF (MAX) 3780 RPM 4340 RPM
APPROACH 2970 RPM 3110 RPM
8] AUXILIARY PUMP DATA
9| TUBING DATA DIA (IN) | W.T.(TI) | W.T.(AL) MATERIAL USAGE
0,250 0.016 TI 3AL-2.5 V | PRESS & RETURN
0,250 0.028 71 3AL-2.6 V | COILED TUBE
0.375 0.028 AL 606(-T6 RETURN ONLY
0.375 0.019 TI 3AL-2.5 V | PRESS & RETURN
0.375 0.042 T1 3AL-2.5 V | COILED TUBE
0.500 0028 AL 6061-T6 ETURN Of
0.500 0.026 TI 3AL-2.5 V | PRESS & RETURN
0.500 0.056 TI 3AL-2.6 V | COILED TUBE
0.625 0.035 AL 6061-T6 RETURN ONLY
0.625 0.032 71 3AL-2.5 V | PRESS & RETURN
0.625 0.039 71 3AL-2.5 V | COILED TUBE
0.750 0.035 AL 6061-T6 RETURN O
0.750 0.039 TI 3AL-2.5 V | PRESS & RETURN
1,000 0.042 AL 6061-T6 RETURN ONLY
I-.000 0.051 TI 3AL-2.5 V | PRESS & RETURN
I .250 0.049 AL 6061-T6 RETURN ONLY
| .250 0.065 TI 3AL-2.6 V | PRESS & RETURN
PN 0.032 TI 3AL-2.56 V | SUCTION ONLY
SIZE RANGE | TYPE MATERIAL | CONNECTIONS
¢, FITTING DATA
ERMANENT UNI\LLU ED 1]
.25-1.50 y 6081 AL A PERMASHAGE
DETACHABLE | 6AL-4 LIP SEAL
i|. TEMPERATURE RANGE -65F TO +275F
WS 25775 BUNA-N O-RINGS
12, SEAY MATERIAL ROD SEAL : MS28775 0-RING ON TEFLON
(FLIGHT ACTUATORS) PISTON SEAL : TURCON
SLEEVE SEAL : T SECTION & 2 BACKUP 0-RINGS
13. FEILTRATION ]
TYPE CENTRAL MANIFOLD-COMMON ELEMENT
MAIN 15 MICRON ABS
RETURN 16 MICRON ABS
CASE DRAIN I5 MICRON ABS
DISPLACEMENT [SPEED |PRESSURE [FLOW [TarOUE
4. HYDRAULIC MOTOR DATA SYSTEM [0 1IN, Rev) [(rem) [ipsT) (GPMY(IN-LB)
SUN DRV] .95 3600 55 [ 275
EMER GN| .52 12000
JFS 130 e
I5. HAND PUMP DATA | CU,IN,/CYCLE TO 2000 PSI
.45 CU.IN./CYCLE TQ 2000-3800 PSI
16. RELIEF VALVE SETTING PC SYSTEMS: UTILITY SYSTEM
CRACKING PRESSURE  : 3450 PS 3450 PSIG
FULL FLOW PRESSURE . 5200 PSIG @ 45 GPM 3750 PSIG @ 104 GPM
RESEAT PRESSURE 3250 PSIG 3250 PSIG
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F-15A HYDRAULIC SYSTEM BLOCK DIAGRAM

LH ENGING TH ENGINE RA_ENGINE RH ENGINE
E DRIVEN E DRIVEN | i~ 1 IDRIVEN :l DRIVEN ]
PC UTILITY UTILITY PC HYP
HYP PUMP PLMP
PC-1 PC 2
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A)(B ~NT0s (eX»
OJIO]
jf' \'; S\
J ] (b N N @ /l
) I
I 1 1 |
LH LH RH RH
RUDDER STABILATOR STABILAFOR RUDDER
® 4
RH QUTBOARD
LH OUTBOARD |— SPEED | {]— EMERGENCY
AILERON BRAKE R ot QENERATOR (@{AILERON
| lLH FIRST RH FIRST — RH FLAP
LH FLAP RAMP RAMP
|| |RH DIFFUSER
| [ oowe | {1 o e
LH BYPASS WHEEL BRAKE | RH BYPASS
N Y | DOOR
r==1 REFUEL
i ’ |
PYRO B JFS
EXT I, " SYSTEM
| 0
N\ endi
CANOPY :!NDSE LANDING NOSE _LANDING | ,
SYSTEM : GEA GEAR STEERING [
T
it
HYD RELE\SE F——- MAATA L AMIDVTAL | | — A Tk
FREE FALL - ———x} .nJ.EE;Enu.:.u —_ nﬁﬁaa}l(uw
PRIM HX
RADAR — }— Gooks
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SECTION 4.10
AIRCRAFT - F-16
I. DESIGN SPECIFICATION MIL-H-5440
2. SYSTEM PRESSURE 3100. PSIG
3. HYDRAULIC FLUID MIL-H-5606
4. ACCUMULATOR DATA USAGE VOLUME
RESERVOIR PRESSURIZATION 25 CU IN
FLIGHT CONTROL SUPPLY 100 CU IN
WHEEL BRAKES / JFS START 200 CU IN
5. RESERVOIR DATA SYSTEM A SYSTEM B
TYPE BOOTSTRAP BOOTSTRAP
PRESSURE 85 PSIG 85 PSIG
TOTAL CAPACITY 370 CU IN 800 CU_-IN
6. SYSTHM QUIESCENT FLOW SYSTEM A SYSTEM)B
1.20 GPM 200 GPM
7. HYDRAULIC PUMP DATA
TYHE ENGINE DRIVEN
PRESSURE 3100 PSI
RATED FLOW 42.5 GPM
DIYPLACEMENT 1.80 CU IN/REV
RATED SPEED 5800 RPM
ROTATION FROM SHAFT END CCW

8. AUXIUIARY PUMP DATA

EMERGENCY POWER UNIT (EPU)

:+ RUNS ON_HYDRAZINE
AND/OR BLEHD AIR

TYHE VARIABLE DELIVERY POSITIVE DISPL. - AXIAL PISTON
PRHSSURE 3000 - 3050, PSIG
RATED FLOW 22.7 GPM
DIGPLACEMENT 0.75 CU IN/REV
RATED SPEED 7500 RPM NOM.
9. TUBING DATA DIA W.T.(STL) W.T.(AL) SPECIFICATION
0.250 0.020 STEEL ERES
0.375 0.020 21-6-9
0.500 0.026
0.625 0.033 0.035 ALUMINUM
0.750 0,039 0.049 6061 -Tl6
1.000 0.052 0.058
1.2560 0,032 0.072
10. FITTING DATA PERMANENT - PERMASWAGE
DETACHABLE - DYNATUBE
I'I. TEMPERATURE\RANGE -40F TO +275F
12. SEAIl MATERIAL ROD SEAL . SHAMBAN HAT SEAL
(FLIGHT ACTUATORS) WITH MIL-R-83461 ELASTOMER
HEAD SEAL : CAST IRON
13. FILTRATION MAIN - 15 MICRON ABSOLUTE
RETURN - {5 MICRON ABSOLUTE
CASE DRAIN - 15 MICRON ABSOLUTE
MOTOR DISPLACEMENT |SPEED| PRESSURE | FLOW TORQUE
(CIR) (RPM) (PST) (GPM) | (IN-LB)
GUN DRIVE 0.93 6000| 3000 26.0 450
JFS 0.42 1340C| 3000 24.0 200
FUEL FLOW PROPORTIONER 0.38 1720 3000 2.8 179
LEADING EDGE FLAP 0.77 4800| 3000 16.0 367
15. HAND PUMP DATA 0.7 CU.IN./CYCLE TO 3000_PSI (MANUAL MODE)
0.26 GPM AT 375 RPM AND 3000 PSI (POWER MODE)
16. RELIEF VALVE SETTINGS CRACKING- PRESSURE : 3600 PSIG
FULL FLOW PRESSURE : 3850 PSIG

RESEAT PRESSURE

:+ 3400 PSI1G
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=30- SECTION 4.11

ATRCRAFT - F-18

| . DESIGN SPECIFICATION MIL~H-5440 F
2, SYSTEM PRESSURE 3000 PSIG
3. HYDRAULIC FLUID MIL-H-83282 A
4, ACCUMULATOR DATA VDLUME PRECHARGE
AUXILIARY POWER UNIT 290 CU.IN. GN 1950 PSIG
(SELF DISPLACING) 143 CU.IN, E(MAX)
EMERGENCY BRAKE 100 CU.IN. GN 1500 PSIG
50 CU.IN. DIE
6. RESERVOIR DATA SYSTEM | SYSTEM 2
TOTAL CAPACITY 450 CU.IN, 766 CU.IN.
NORMAL SERVICE 364 CU.IN. 547 CU.IN.
TYPE BOOTSTRAP # BOOTSTRAP #
PRESSURE 85 PSI 85 PSI
T AlTR RESERYULK LEVEL DI‘_NDJ.I‘TG
6.| SYSTEM QUIESCENT FLOW SYSTEM | SYSTEM 2
3.1 GPM 3.5 GPM
7.|HYDRAULIC PUMP DATA SYSTEM | SYSTEM 2
TYPE VARIABLE DELIVERY, AXIAL PISTON
PRESSURE 3000 PSIG 3000\, PSIC
RATED FLOW 56 GPM 56 GPM
RATED SPEED 4600 RPM 4600 RPM
DISPLACEMEN 3.0 CIR ,
TATION FROM SHAFT _END " CCH cCw
PUMP/ENGINE PAD RATIO 0.2736 0.2736
WINDMILL 690 RPM 690 RPM
GROUND IDL 2876 RPM 2875 RPM
FLIGHT IDLE 3220 RPM 3220 RPM
85% 3910 RPM 3910 RPM
CRUISE 4048 RPM 4048 RPM
100% 4600 RPM 4600 RPM
8. | AUXILIARY PUMP DATA
9. | TUBING DATA | DIA (IN.) | ¥.T.(TI) |W.T. (STL) MATERIAL USAGE
0.250 0.016 PRESS & RETURN
0.250 0.028 COILED TUB|
0,375 Q.019 3AL-2,6V TI PRESS & RETURN
0.375 0,042 COILED TUBE
0.500 0.026 PRESS & RETURN
0.500 0.056 COILED TUBE
0,626 0,032 (PERMASWAGE ) PRESS & RETURN
0.750 0,039 PRESS & RETURN
1.000 0.028 RETURN ONLY
1.000 0.051 PRESS & RETURN
10} FITTING DATA SIZE RANGE TYPE MATERIAL CONNECTIONS
PERMANENT
0.25~1.25 | (PERMASWAGED) &|6AL-4V TI METAL TO
DETACHABLE 21-6-9 CRES| METAL
(PERMASWAGE LIP (LIP SEAL
SEAL_AND
DYNATUBE)
11} TEMPERATURE RANGE -40F TO +275F
12§ SEALMATERIAL TYPE MS83461/1 : O-RINGS
(FLIGHT ACTUATORS) ROD SEAL THO STAGE MSB3461/!1 0-RING ON TEFLON
D 0~ RING WITH 2 BACKUP RIN
PISTON m;m. T MS8346171 U-RING UN
VALVE SLEEVE SEAL + T SECTION & 2 BACKUP RINGS
13, FILTRATION TYPE CENTRéi6M MS“IFOLD FOR PRESSURE AND RETURN
PRESSURE - 5 I RDN ABS (NON-BYPASSING)
N ABS, (WITH BYPASS RELIEF)
CASE DRAIN - 5 MICRON ABS, (WITH BYPASS RELIEF)
14, HYDRAULIC MOTOR DATA MOTOR DISPLACEMENT |SPEED] PRESSURE | FLDW TORDUE
(CIR) (RPM) (PSI) (GPM)
GUN DRIVE 0.95 6600] 2200 29.0 | 355
APU START 0.365 | 14000] 3000 22.0 174
LEADING
EDGE FLAP{ 0.620 6975] 3000 19.0 302
I5. HAND PUMP DATA 0.5 CU,IN./ CYCLE TO 3000 PSI
16, RELIEF VALVE SETTING SYSTEM | & SYSTEM 2 : HIGH PRESSURE
CRACKING PRESSURE : 3600 PSIG, MAX.

- FULL FLOW PRESSURE : 3600 PSIG, MAX. AT 56 GPM
’ RESEAT PRESSURE : 3250 PSIG, MIN,

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=f9b7fa94677e6457a0d94868f04f2e15

—{ 9 gvaa / 9N | N IVA | g|—

HOLIMS
| nowsry |

_HH JIATVA OSI _
l .
.||||._ m M _.III, IATVA
& @ - 8  waLws M \\%a
||_ T3N3 _.If\ — mn_<|__n_ Eh

_l
s
< —
= H0LOTHLSTY E INTWTONVIIY WALSAS JI INVAAQAH 81-4
, S30VRINS
= auvmios [3] anove [8]  qNen ihoty aNen 1
3 i aDis TNV | v [¥] - [~
||||| v |V VINION
< _ b v| uazrravis [}
I.._ a9 133HM /—\
I =
1 =] ,I.._h_ dFZIIavis |v — A300Nd _
_ g v F—(X) | | -
r IATVA
—| ava HaNnv | ﬁu I dgoany | NI waimes |94
ATVA g
| _ y33LS 3SON | e[ 2w m
— [ savisar A m L
A~ saviaal | @A i
€ [ noyzv | E ‘Mk
| _ 4

-31-

o3
€

r
|
|
I
]
l
I
1
|
I
]
I
|
|
|
I
I
I
I
I 3/
I
i
1
1
I
1
l
I
I
I
|
|
i
]
]
1
I
I

SAE AIR%1899 45 W 6357340 000LA4S & mA

” Lavis nav —9 ZAVA
,h _ dood 30und | - gl  waims N
| _ | dhnd awH |
dWnd ONVH Sdvi4, 31
| — 3IAL¥Q NAS | == | : |
| L el
¥ Dl ==t N Y 7579
| —1 9T — IATVA 0ST OLINS
i
vz vl
, T
ATA "
| [ ATA doTad am4 M3 S ~ @Y |
[ =vue gzaas ATA ¥0Idd L4V — .M.w o
[ >ood sszv |
§HINVHOXS ¥IONVHOX3 ,

Lyad v i



https://saenorm.com/api/?name=f9b7fa94677e6457a0d94868f04f2e15

SAE AIR*1899 85 NN 8357340 000LBYT T M

%U@m%%m,m =
ﬁ%ﬁmﬂ« =

4. 3 P A h ‘..x\w\. P 4
/ oy e L ARE
IIM y NAES ﬁw A y
,r 5

N —

S&=

8lL-d SVIODNOA-TTANNOASN

" Distributed under license

from the IHS Archive



https://saenorm.com/api/?name=f9b7fa94677e6457a0d94868f04f2e15

- SAE AIR*lBﬂH 45 WM 8357340 000L&50 L WM

-33- I SECTION 4.12
HELLICOPTER - 214A
. DESIGN SPECIFICATION MIL-H-5440
2. SYSTEM PRESSURE 3000. PSIG
3. HYDRAULIC FLUID MIL-H-5606
4. ACCUMULATOR DATA
5. RESERVOIR DATA PC SYSTEM NO. | PC SYSTEM NO.2
TYPE AND|PRESS. FULL BODTSTRAP 75 PSIG. BOOTSTRAP. [76 PSIG.
SYSTEM VOLUME 276.06 CU.IN. 278 .55 (CU.|IN
RESERVOIR VOLUME - FULL 57.50 CU.IN. 57.50-CU.[IN.
6. SYSTEM QUIESCENT FLOW PC NO. 1 0.196 GPM PC-ND.2 0.313 GPM
. HYDRAULIC PUMP. DATA PC NO. | PC Np.2
TYPE VARIABLE DELIVERY VARIABLE OELIVERY
PRESSURE COMPENSATED PRESSURE JOMPENSATED
PRESSURE 3000 PSIG. 3000 PSIG)
RATED FLDW 6.5 GPM. 6.8 GPM.
DISPLACE%ENT 0.3l CuU. IN /REV. 0.3| CU.IN./REV.
RATED SPEED 5250 RPM 5660 RPM
ROTATION| FROM SHAFT END | CCw CCw
MAIN ROTPR TO PAD RATIO | 1:17.58 1:18.52
. AUXILIARY PUMP DATA
9. TUBING DATA |DIA(IN) [W.T.(STL) |W,To(AL) -MATERIAL USAGE
9:223 3:922 ooes 564" /5 Haro| BReSN & ReT
MS FLARELESE |0.375 0.028 0.035 6061-T6 AL RETURN
0.375 0.028 0.035 CRES 304 |/8 HARD| PRESSURE
0.500 0-035 0.035 6061-T6 AL RETURN
0.500 0..035 0.035 CRES 304 1/8 HARD| PRESSURE
0.625 0.035 6061-T6 AL PUMP SUCTION
10. FITTING DATA MS FLARELESS
1. TEMPERATURE RANGE -65F TO +275F
2. SEAL MATERIAL-TYPE MS28775 BUNA-N D-RING
{(FLIGHT ACTUATORS) ROD SEAL : MS28775 o -RING ON TEFLON
PISTON-HEADSEAL— DER TEFLON
13. FILTRATION PRESSURE ELEMENT - [5 MICRON ABS {CLEANABLE)
RETURN ELEMENT - |5 MICRON ABS {CLEANABLE)
4. HYDRAULIC MOTOR DATA
(5. HAND PUMP DATA
16. RELIEF VALVE SETTINGS PC NO.1 & PC ND.2 : 3850 PSID MAX. AT 7.0 GPM
3250 PSID MIN. RESEAT
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-34- | SECTION 4.12

214A HYDRAULIC SYSTEM BLOCK DIAGRAM

PC NO.| PUMP PC NO.2 PUMP

COLLECTIVE

LEFT HAND CYCLIC

RIGHT HAND CYCLIC

DIRECTIONAL

ROLL SCAS

PITCH SCAS

YAW 8CAS
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_35- | section 4.13
_ __
AIRCRAFT - MRCA
I. DESIGN SPECIFICATION MIL-H-5440 D _
2. SYSTEM PRESSURE 3940 PSIG
3. HYDRAULIC FLUID MIL -H-5606
4. ACCUMULATOR DATA USAGE VOLUME PRE~-CHARGE
SYSTEM MAIN ACCUMULATOR 50 CU IN | 2000 PST
CANOPY ACCUMULATOR 100 CU IN | 1500 PST
BRAKE ACCUMULATOR 60 CU IN | 2000 ST
PITCH FEEL ACCUMULATOR 7.3 CU IN | 800 PSI
5. RESERVOIR DATA
TYPE AND PRESSURE BODTSTRAP 4000PSI | BOOTSTRAP |120PSI
U
EY[‘EI;I:I:M VO LIME
ESERVOIR VOLUME 9390 CU.IN. 990 CU.IN.
OTAL
6. SYSTEM QUIESCENT FLOW 3.17 GPM
7. HYDjAULIC PUMP DATA
TYPE ENGINE DRIVEN
PRESSURE 3800 PSI FULL FLOW
RATED FLOW 46 GPM
DISPLACEMENT [.95 CU IN/REV
RATED SPEED 6000 RPM
TJRGQUE 1240 IN-LB
ROTATION FROM SHAFT END | CCW
ENGINE/PUMP SPEED RATIO | 0.33
s. AUXjLIARY PUMP
TYPE ELECTRIC MQTOR DRIVEN
PHESSURE 4000 PST
Filow .S8GPIIZ000PST. 3. | 76PM, 3800PST
SHEED 8700 RPM
DISPLACEMENT .088°CH IN/REV
V4LTS 26 VDG
ANPS 200 AMPS
9. TUBING DATA DIAMETER (IN) |W.T.(STL)|W.T.(AL) MATERIAL USABE
o 1% gad s | R L
e - ESS : R
o2 g | b | o
$ND RETURN: '
0.629\ -0.866 PRESS : RETURN
0.7872: 1.102 AMS 5956 C | bREds | RETURN
SIZE RANGE TYPE MATERIAL __ JCONNECTION
10. FITTING DATA 60 CONE, SWAGED
L 196-1. 102 IN|DETACHABLE |B.S. 596,185 [0 GONE . SWAGH
REPAIR: | PERMASWAGE
V1. TEMPERATURE RANGE (DES) ~65F T0 275F
:':Q o) ayae ) DU;‘A N U T IWNEIINDO
12. SEAL MATERTAL TYPE MS 28778 BUNA-N O-RINGS
(FLIGHT "ACTUATORS) DYNA-SEALS, VARIOUS SPECIAL SEALS
13. FILTRATION
MAIN |5 MICRON ABS
RETURN 5 MICRON ABS
FLOW | 0RQUE
f4. HYDRAULIC MOTOR DATA SYSTEM | DISPLACEMENT | FREED | PRESSURE ceoth) | (IRoLE)
WING | | 049CUIN/REVI 4950 | 4000 PST | 25.57 | 470
FLAP |.200 CUIN/REV]10200 | 4000 PST 97
SLAT | .087 CUIN/REV| 14500 | 4000 PST g8 |3
15. HAND PUMP DATA PRESSURE 4000 PST
DISPLACEMENT .415 CU.IN. PER DOUBLE STROKE .
16. RELIEF VALVE SETTINGS
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~36- : SECTION 4.13
~ HYDRAULIC SYSTEM
RADAR TORNADO MRCA
LASER
SYSTEM | SYSTEM 2
-] F.R. PROBE
CANOPY

N/W STEERING|

NOSE Uu/C

NOSE-OLED
N2
EXTENSION ﬂ
\T
1
|

MAIN U/C

L..__L>_.__.. BRAKES
y g A

—I INTAKES L
| I—/ [

—

—— e e e e —— e o e e -

UTBOAR
OILERS
BOARD

H0

KRUEGER -t
FLAPS

RESERVOIR é g REBERVOIR
FLAPS :

SLATS

WING SWEEP K]/
. <l

AIR BRAKES

BEAR FEEL GEAR
BOX _ BOX

TAILERONS

/T

RUDDER
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