% AEROSPACE AIR5005™ REV. A
INTERNATIONAL. INFORMATION REPORT Issued 2000-03

Revised 2010-05

Reaffirmed 2015-09

Superseding AIR5005

(R) Aerospace - Commercial Aircraft Hydraulic Systems
RATIONALE
AIR5005A has been reaffirmed to comply with the SAE five-year review policy.
TABLE OF CONTENTS

1. SCOPKE ... oottt e e ntae e sbee e snreesreesennes s s a€atbahe e e s e s e 4
2. REFERENCES |.....ooooiiiee ettt e s e e e 5
2.1 Applicable DOCUMENES .......ooiiiiiiiiiiiiie e ee e e e e e eeeeeeeeeee e s e s (o Feereeaeeeessmmeeee e 5
2.2 DEfiNItIONS .oeeii e s e e e e e e e eearnrernrnres fratatab i ——————————— 7
3. WIDE BODY JET AIRLINERS ..o e e 8
3.1 Airbus A300B/ABO0-600 ........ccocuiiieiiiiiie e e cree e e N e e e s sarre e e s ennre e e s snre e e s e e e 10
3.2 AIrbuSs A310-200/300 .....cceviieeiiiieee et eee e e st e e e pr e e st e e e e e sare e e s e eare e e e e enbaeesesee e e e e 15
3.3 Airbus A330-200/300/Airbus A340-200/300 .........eeeiiurreeeeee NN Tttt e 19
3.4 AIrbus A340-500/800 .........ooeiiiiiiiee et e e e et e e e et e e e e nre e e s e ebee e s s ebaeeeesne e 25
3.5 AIMDUS A3B0-800 ........oeeeniieiiee et oot e e e et e e et e e et e e sateeeeaeeesareeeree e e dre e e et e e e e e ee e et e eeaeaeas 29
3.6 Boeing 747-100f200/300.........cceiiiiriieeiiiiieeieieee e e e S e e e e e setreeeessaseeeessseeeesssseeesanssseessassseeedoreeeesaseeeesasreeesannreeenan 34
3.7 B0o€ING 747-400)........ccoiiiiiieiiiiieeeiiieeeeiiieee e 3ttt e s e 38
3.8 Boeing 767-200[300/400..........ccceiiirireeiiiereeeeee S et e e e e e e e e e e e s e e e e e e earaeaean 42
3.9 B0oEING 777-2000300.........ceeeiiiiiieeiiieee e N et et ettt e e e etteeeesestaeeesstseeessssseesaasseeessassseessasseessdoreeeesasseeesasreeesanareeeeas 46
310  Boeing MD-11 e S e 50
3.11  Lockheed L-1011-1/100/200/500........580 . teceeeeeeiiieeeeeciee e e eetee e e e sieee e e sree e e e srreeesssrneeesesnneeeese e e e 54
3.12  McDonnell Douglas DC-10-10/30/405 5" ..o cueeeee ettt siree e s esmreee e e e 58
4, NARROW BODJY JET AIRLINERS ...ttt e st snee e s ot 62
4.1 Aerospatiale/BAC CONCOMAE s ik, .. ettt e e e e e e e e e s e s e ee e e e e e s seennresee s de e s e e 64
4.2 AIrbUS AST8/A3T/AB20/AB2Y ...ttt ettt e et e et st e s st e e ssteeessseesbeeensaeesnteeefrreentae e s e e s reeeareeennaaeas 69
4.3 2] O e 0 T eSS KSR 74
4.4 BAE Systems 146-1007200/300/Avro RJ70/85/100/115.......cccceeeeiieiie e s siee e eseeee s e 78
4.5 Bo€iNg 707-1203200420..........oeeeiee et e et e et e e eteeesteeesteeessaeesteeesseessseeessseesnseeessseessessssedineeesteesnseeessteeenseeesnnes 82
4.6 12 1= o i e N O 86
4.7 BOEING 727-100/200........ccccuieeiiee it e etee et ee e sttt e et esteeess e e saseeesstee e teeeasteeaaseeeasseesnseeeasteeanseeasseesnseeesnseeanseeeasseesnseeennnes 90
4.8 BOEING 737-100/200.......ccccueeeiiee it etee et e e st e et esee e s e e aasaeessteeasteeeasteeaaseeeasseesnseeeasteesnseeasseesnseeesnseeansaeeasseesnseeennnes 94
4.9 Bo€iNg 737-300/400/500..........cceiieeieieeeeiieeteeesteessteeesteee s teeessteessteeaasseeaseeeasseeanteeeasteeasaeanaeanreeeanteeanaeeanreeareeennnen 98
410  Boeing 737-600/700/800/00.......c..ceeiiieirereiieeeteeesteeesteeessteesbeeassaeesseeaseeeasseeaasaeeasseesseeeasseesaseeaasaeeanseeeanseeanreans 102
411 B0EING 757-200/300 ... .cceiiiieiiiieiieeeieeesteeesteeesteeeasteeaaseeesseeateeaasseeaasaeeasseeanseeeasseeaaseeeasseanseeeanteeeaseeeanteeearaeeenreenn 106
412  B0EING MD-81/82/83/BTIBB .......ooeiceeeeeiee et ee e eee et e bt s e et e e et e e e steeesseeesateeeaateeeseeeasseessaessseeesaeeanseeanseeeansennn 110

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2015 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: ~ Tel:  877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit
Fax: = 724-776-0790 http://www.sae.org/technical/standards/AIR5005A
Email: CustomerService@sae.org

SAE WEB ADDRESS: http:/lwww.sae.org


http://www.sae.org/technical/standards/AIR5005A
https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL AIR5005™A 2 OF 243
g B T = oYY g o Y [ e 0 T PRSP 114
4.14  Bombardier CRUJ T00/200 ..........eiiiieeiiiieitiee ettt ettt ettt b et sa bt e e be e e aabe e o abe e e aat e e sabe e e sabe e ebbeesnbeeaneeesbeeennneas 118
4.15  Bombardier CRUJ 7007900 ..........oiiiieiiiiiaitiee ettt e et e ettt e s b et e sa bt e e be e e aa bt e e abe e e asee e sabe e e sabe e abbeeaabeeeabeeeebeeenaeeas 122
416 EMDBraer ERJ-135/T40/M45 ... ..ottt bttt h e e e bt e s h bt e st et e sab e e b e e e enb e e e bt e e sbeeenneeas 126
417  Embraer ERJ-170/175/1907/195 ... ettt ettt ettt b e s bt e e b e e st et e eabe e st e e sab e e ebe e e sabeeenneeas 129
4.18  McDonnell Douglas DC-8-B0/70 .........cciiuiiieiiiiieeeaeiee e ettt e e sttt e e s aeee e s seeeeeaasteeeeaastaeaeaanseeeeaanteeeannteeeeannseeeeeansees 137
4.19  McDonnell Douglas DC-9-10/20/30/40/50 .........cuuiiuuiieiiiiite et et e e et e e s etee e s assbe e e e esnbaeaeassteeeeanseeesennseeaesannees 141
5. TURBOPROP/COMMUTER AIRCRAFT ... ettt ettt et e ettt e s te e e ate e e e mte e e ameeesmeeeeameeeemseeaanneeaeeeanseeenneens 145
5.1 F I N I ST 147
5.2 BAE Systems ATP/JEtSIream B ...ttt e et 150
5.3 BAE Systems JetsStream 31/32 ... ..o e e 153
54 BAE Systems JEetSIream 41 ... e e 156
5.5 BeeChCraft TOOOC/D ...ttt et e oo oottt e e e e e e e e e e s te e e e eeeeeaa e nneeeeeaeeeeaanseeeeeeeeeaaaannsnneeeeaeeeaaanns 159
5.6 Bombardier DHC-8 Dash 8 QTO07Z007300 ... oo iiieeeieeeeesseeeeessnneeesanneeesaneeeesssneesefuneeeesnnnneennineeeesnnneees 161
5.7 Bombardier DH[C-8 Dash 8 Q400 ...........oeiiiiiiiiiiiiiee e G e 166
5.8 De Havilland DHC-7 Dash 7 .........coiiieee et e e gabahe oo eb e 170
59 Lo g 1= g 72 S SO PUEERNN ¥ e SRRSO 173
5,10  EADS CASA CIN-235 ...t ee ettt e see e smeeeesneeesnneeenneeeemne e eeeesneee e eb e st e e e e e e e e 178
5.1 Embraer EMB-110 Bandeirante........ ... e a0 ee e e e e e e b 181
512  Embraer EMB-120 Brasilia .........ccueeiiiiiii e e b e 184
513  Fairchild Metro [ ... e e e eeeee e b 187
TR o) =Y ] I P SO UURY SRRSO 190
Tt S T Mo Tor (g oY= o I I T Il Y i = U S 193
B.AB  SAAB 340... .. ittt et e e aeeenae e e enee s San e e eteeeateeeeateeeenneeeneenneeeennehertee et e e n e e e sneeaneeans 196
B5.A7  SAAB 2000..... | eeeieeeeiieeeiieeeee e e eee e e seeeesaeeeseeeesneee s A e e neeeeneeeeteeeeteeeanneeeneeeneeeenneherte e et e e s e e steeeaee e 199
ST B TS Lo T 4 T O U OO SRR 203
6. BUSINESS JET AIRCRAFT ..ot ettt e st e e snee e e eb e 206
6.1 Bombardier Challenger 300 ............ooiiiiiiiiiiiiee e et esieeeeesrieeeeesseeeeessneeeessnneeessnnneeesseneee s e e s e e 207
6.2 Bombardier Challenger 604 .............ooi et oree e rtiiee ettt ee e reeee e sieeeessneeeessneeeessnnneeeeseeee e st e e s e e 211
6.3 Bombardier Global EXPress/500 .............eeee it eiiieeeesieieeesiieeeessiieee e sneeeessnneee s 215
6.4 Bombardier Legriet 40/45 ........ooo e e sneee e 219
6.5 Bombardier Legrjet B0 ............ooii i ettt e et e e e e saeeeeesnnneeessnnee s feee e e e e 222
6.6 Cessna Citatior] Mustang Model 5105 e i e e 225
6.7 Cessna CitatiorfJet (CJ) Series Model 525........coo e b e e 228
6.8 Cessna Citation] Bravo, MOl 5501..........ooeeeiiee et e e e e e e e e e e eeeaah e e e e e e e e e e e e e eeaaaas 231
6.9 Cessna Citatior] Ultra ENCOre®3Model 560 ........ccooveeiieeieeiieeieeeeee et eee et eeseeeseesaah e e e e e e eeaaaas 234
T O 07T o= T O = 11T o D T L S SRS 237
6.11 LU=y == o T Y OSSR N 240
7. NOTES ..o 7 ettt sb et e b e 243
7.1 REVISION INAICAIOTA. ..ttt sree s e b 243
TABLE 1 WIDE BODY AIRCRAFT HYDRAULIC SYSTEM DATA ...ttt 8
TABLE 2 NARROW BODY JET AIRCRAFT HYDRAULIC SYSTEM DATA ....coiiiiiiiee ittt 62
TABLE 3 TURBOPROP/COMMUTER AIRCRAFT HYDRAULIC SYSTEM DATA ...cooiiiiiiieee e 145
TABLE 4 BUSINESS JET AIRCRAFT HYDRAULIC SYSTEM DATA ...ttt 206
FIGURE 3.1.1 AIRBUS A300B HYDRAULIC SYSTEM SCHEMATIC ...t 13
FIGURE 3.1.2 AIRBUS A300-600 HYDRAULIC SYSTEM SCHEMATIC ...t 14
FIGURE 3.2  AIRBUS A310-200/300 HYDRAULIC SYSTEM SCHEMATIC .......coiiiiiiiiiiee e 18
FIGURE 3.3.1 AIRBUS A330-200/300 HYDRAULIC SYSTEM SCHEMATIC......cooiiiiiiiiiiie e 23
FIGURE 3.3.2 AIRBUS A340-200/300 HYDRAULIC SYSTEM SCHEMATIC......cooiiiiiiiiiee e 24
FIGURE 3.4  AIRBUS A340-500/600 HYDRAULIC SYSTEM SCHEMATIC .......cooiiiiiiiiii e 28
FIGURE 3.5 AIRBUS A380-800 HYDRAULIC SYSTEM SCHEMATIC......coiiiiieiie e 33
FIGURE 3.6 = BOEING 747-100/200/300 HYDRAULIC SYSTEM SCHEMATIC......ccciiiiiiie e 37
FIGURE 3.7 BOEING 747-400 HYDRAULIC SYSTEM SCHEMATIC......coiiiaie et 41
FIGURE 3.8  BOEING 767-200/300/400 HYDRAULIC SYSTEM SCHEMATIC.......cctiiiiiiie e 45
FIGURE 3.9  BOEING 777-200/300 HYDRAULIC SYSTEM SCHEMATIC........outiiiiiiiiee e 49


https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL AIR5005™A 3 OF 243
FIGURE 3.10 BOEING MD-11 HYDRAULIC SYSTEM SCHEMATIC ...ttt 53
FIGURE 3.11 LOCKHEED L.1011-1/100/200/500 HYDRAULIC SYSTEM SCHEMATIC.......c.ccciiiiiiiiiienee e 57
FIGURE 3.12 MCDONNELL DOUGLAS DC-10-10/30/40 HYDRAULIC SYSTEM SCHEMATIC........ccccciiiiiriiniiene. 61
FIGURE 4.1  AEROSPATIALE/BAC CONCORDE HYDRAULIC SYSTEM SCHEMATIC ..o 68
FIGURE 4.2  AIRBUS A318/A319/A320/A321 HYDRAULIC SYSTEM SCHEMATIC..... .o 73
FIGURE 4.3 BAC 111-500 HYDRAULIC SYSTEM SCHEMATIC ... ..o 77
FIGURE 4.4  BAE SYSTEMS 146-100/200/300/AVRO RJ70/85/100/115 HYDRAULIC SYSTEM SCHEMATIC .......... 81
FIGURE 4.5 BOEING 707-120/320/420 HYDRAULIC SYSTEM SCHEMATIC........ooii e 85
FIGURE 4.6 BOEING 717-200 HYDRAULIC SYSTEM SCHEMATIC ... e 89
FIGURE 4.7  BOEING 727-100/200 HYDRAULIC SYSTEM SCHEMATIC...... ..o 93
FIGURE 4.8  BOEING 737-100/200 HYDRAULIC SYSTEM SCHEMATIC...... ..o 97
FIGURE 4.9 BOEING 737-300/400/500 HYDRAULIC SYSTEM SCHEMATIC........oooi e 101
FIGURE 4.10 BOEING 737-600/700/800/900 HYDRAULIC SYSTEM SCHEMATIC ... 105
FIGURE 4.11 BOEING 757-200/300 HYDRAULIC SYSTEM SCHEMATTC ... e 109
FIGURE 4.12 BOEING MD-81/82/83/87/88 HYDRAULIC SYSTEM SCHEMATIC..........ccc.{n @i 113
FIGURE 4.13 BOEING MD-90-30 HYDRAULIC SYSTEM SCHEMATIC .......ccoiimmbd e 117
FIGURE 4.14 BOMBARDIER CRJ 100/200 HYDRAULIC SYSTEM SCHEMATIC........ 8oy b 121
FIGURE 4.15 BOMBARDIER REGIONAL JET 700/900 HYDRAULIC SYSTEM SCHEMATIC ... |..ccooiiiiiiiie 125
FIGURE 4.16 EMBRAER ERJ-135/140/145 HYDRAULIC SYSTEM SCHEMATIC .0 oo 128
FIGURE 4.17 EMBRAER ERJ-170/175/190/195 HYDRAULIC SYSTEM SCHEMATIC..........ccoooforii 132
FIGURE 4.18 FOKKER 70/100 HYDRAULIC SYSTEM SCHEMATIC ... b 136
FIGURE 4.19 MCDONNELL DOUGLAS DC-8-60/70 HYDRAULIC SYSTEM SCHEMATIC ..o 140
FIGURE 4.20 MCDONNELL DOUGLAS DC-9-10/20/30/40/50 HYDRAULIC SYSTEM SCHEMA[TIC...........cocoeieee. 144
FIGURE 5.1  ATR 42/ ATR 72 HYDRAULIC SYSTEM SCHEMATIC ! ....ociiiiieiieiiieneeeeeeseeferee e 149
FIGURE 5.2 BAE SYSTEMS ATP/JETSTREAM 61 HYDRAULIC:SYSTEM SCHEMATIC .........loceeiiiiiieeeeeee 152
FIGURE 5.3 BAE SYSTEMS JETSTREAM 31/32 HYDRAULIC SYSTEM SCHEMATIC .......ccc.forimiiiieeeeee 155
FIGURE 54  BAE SYSTEMS JETSTREAM 41 HYDRAULIESSYSTEM .....cccoiiiiiiiiiieeeese b 158
FIGURE 5.5 BEECHCRAFT 1900C/D HYDRAULIC SYSTEM SCHEMATIC ......cocciiiiiiieeiief e 160
FIGURE 5.6.1 BOMBARDIER DHC-8 DASH 8 Q100/200/300 - CURRENT PRODUCTION

STANDARD - HYDRAULIC SYSTEMSCHEMATIC ......oooiiiieieeeeeeeereesee e 164
FIGURE 5.6.2 BOMBARDIER DHC-8 DASH 8 Q1007/200/300 - IN-SERVICE RETROFIT

STANDARD - HYDRAULIC SYSTEM SCHEMATIC ......coociiiiieieeeeeeeeseenee e 165
FIGURE 5.7 BOMBARDIER DHC-8 DASH-8"Q400 HYDRAULIC SYSTEM SCHEMATIC..........leoeiiieiieeee e 169
FIGURE 5.8  DE HAYILLAND DHC-7 DASH 7 HYDRAULIC SYSTEM SCHEMATIC........cccoooiii b 172
FIGURE 5.9.1 DORNIER 328 - WITHOUT GROUND SPOILERS - HYDRAULIC SYSTEM SCHEMATIC.................... 176
FIGURE 5.9.2 DORNIER 328 - WITHRGROUND SPOILERS - HYDRAULIC SYSTEM SCHEMAT|IC ......ccceiiiiiene 177
FIGURE 5.10 EADS CASA CN-235 HYDRAULIC SYSTEM SCHEMATIC........cccoiiiiiiieieeiie e 180
FIGURE 5.11 EMBRAER EMB-4+10 BANDEIRANTE HYDRAULIC SYSTEM SCHEMATIC .........loceeiiiiiiiieeeeeee 183
FIGURE 5.12 EMBRAER EMB-120 BRASILIA HYDRAULIC SYSTEM SCHEMATIC.......ccccoooiii o 186
FIGURE 5.13 FAIRCHILDMETRO HYDRAULIC SYSTEM SCHEMATIC .......cooiiiiieeeeie b 189
FIGURE 5.14 FOKKER S50 HYDRAULIC SYSTEMSCHEMATIC ... e 192
FIGURE 5.15 LOCKHEED L.188 ELECTRA HYDRAULIC SYSTEM SCHEMATIC ......cooiiiiieeeeee e 195
FIGURE 5.16 SAAB 340 HYDRAULIC SYSTEM SCHEMATIC .....ooiiiiie e 198
FIGURE 5.17 SAAB 2000 HYDRAULIC SYSTEM SCHEMATIC ... s 202
FIGURE 5.18 SHORT 360 HYDRAULIC SYSTEM SCHEMATIC ... 205
FIGURE 6.1 BOMBARDIER CHALLENGER 300 HYDRAULIC SYSTEM SCHEMATIC ........cocoiiiiiiiiiiceeeee 210
FIGURE 6.2 BOMBARDIER CHALLENGER 604 HYDRAULIC SYSTEM SCHEMATIC ..o 214
FIGURE 6.3 BOMBARDIER GLOBAL EXPRESS/500 HYDRAULIC SYSTEM SCHEMATIC ..o 218
FIGURE 6.4 BOMBARDIER LEARJET 40/45 HYDRAULIC SYSTEM SCHEMATIC........cccooiiiiiieceeecceeiee 221
FIGURE 6.5 BOMBARDIER LEARJET 60 HYDRAULIC SYSTEM SCHEMATIC .......ccoiiiiiiiiieee e 224
FIGURE 6.6 = CESSNA CITATION MUSTANG MODEL 510 HYDRAULIC SYSTEM SCHEMATIC ..........ccoooiiiieiee 227
FIGURE 6.7 CESSNA CITATIONJET SERIES HYDRAULIC SYSTEM SCHEMATIC........cociiiiiiieieeeeeeiee 230
FIGURE 6.8  CESSNA CITATION BRAVO HYDRAULIC SYSTEM SCHEMATIC.........ccooiiiiieeeeeeee e 233
FIGURE 6.9 CESSNA CITATION ULTRA ENCORE+ HYDRAULIC SYSTEM SCHEMATIC.........cccoiiiiiiiiieiieiene 236
FIGURE 6.10 CESSNA CITATION XLS+ HYDRAULIC SYSTEM SCHEMATIC .......ccooiiiiiii e 239
FIGURE 6.11 GULFSTREAM IV HYDRAULIC SYSTEM SCHEMATIC ......coi e 242


https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL AIR5005™A 4 OF 243

1. SCOPE

This SAE Aerospace Information Report (AIR) has been compiled to provide information on hydraulic systems fitted to
commercial aircraft.

Data has been provided for following aircraft types:
a. Wide body jet airliners
b. Narrow body jet airliners

c. Turboprop/commuter aircraft

d. Business jet aircraft

The airliners that have |peen included in this document are generally in operational service with| either airlines or cargo
operators. Information gn aircraft that have been retired from in-service use has been ingluded for|reference purposes. No
information is presented for aircraft that are currently being developed.

The following informatiop is provided for each aircraft

¢ Design requirements: Governing airworthiness regulations

e System pressure: F|uid power system operating pressure

e Hydraulic fluid: Type of fluid the hydraulic system uses

e Number of hydrauli¢ systems: Number and identification of independent hydraulic systems
e System temperaturg: Minimum and maximum design operating temperatures

e Main hydraulic pump data: Flow, pressure,\displacement

o Auxiliary pump datal System auxiliary-pump or back-up data

e Hydraulic motor data: System hydraulic motor requirements

e Accumulator data: Ysage,wolume and precharge requirements

e Reservoir data: Type, volume and pressure

o Relief valve data: Usage, crack and reseat pressures, rated flow
e Filtration data: Usage, filtration rating

e Tubing data: Materials, sizes, wall thicknesses

o Fitting data: Type, size range, material

e Schematic diagram: System architecture, services supplied
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NOTES

aircraft presented in this report).

For some aircraft, the data is incomplete. This is due to difficulties in obtaining the data (particularly for the older

For some aircraft, the pumps may not be those as stated in this document. This is because when they are

supplied by more than one vendor for a specific aircraft application, the pumps' displacement and running speed

umps are fixed frequency type unless otherwise stated.

The schematic diagrams for each aircraft have been simplified for clarity and ease of understanding. For

2.
may differ.
3. Electric motor p
4,
example:
- The return s
- Specific fea
- Single accu
However, the c
using symbols i
5. The filtration ra
should be noted
systems that ars
2. REFERENCES
2.1 Applicable Docun

The following publicati
documents shall apply,
purchase order. In the 4
document takes preced
specific exemption has

2.1.1  SAE Publicatior

fures such as internal leak measuring systems are not shown

ide of each system has not been shown

mulators are shown at locations where multiple accumulators are used

bmplete power generation system and elements of the/supply system fo
n accordance with AS1290.

tings that are presented in this report are thg,absolute rather than nom
that there is no consistent definition of the\absolute rating for the filters
b described in this report.

ents

pbns form a part of this-standard to the extent specified herein. The |
The applicable issue\of the other documents shall be the issue in e
vent of conflict between the text of this document and the references cite
ence. Nothing in\this document, however, supersedes applicable laws 4
been obtained:

S

Available from SAE In

rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001. Te|

r each aircraft is shown

nal ratings. However, it
for the aircraft hydraulic

htest issue of the SAE
[fect at the date of the
d herein, the text of this
nd regulations unless a

: 877-606-7323 (inside

USA and Canada) or 724-£76-4970 (outside USA), www.sae.org

ARP4386

AS1241

AS1290

AMS4071

AMS4083

Fire Resistant Phosphate Ester Hydraulic Fluid for Aircraft

Graphic Symbols for Aircraft Hydraulic and Pneumatic Systems

T6), Solution and Precipitation Heat Treated

AMS4928

AMS4944

Terminology and Definition for Aerospace Fluid Power, Actuation and Control Technologies

Aluminum Alloy, Drawn, Round, Seamless Hydraulic Tubing 2.5Mg - 0.25Cr (5052-0) Annealed

Aluminum Alloy Tubing, Hydraulic, Seamless, Drawn, Round, 1.0Mg - 0.60Si - 0.28Cu - 0.20Cr (6061-

Titanium Alloy Bars, Wire, Forgings, Rings, and Drawn Shapes 6Al - 4V Annealed

Titanium Alloy Tubing, Seamless, Hydraulic, 3.0Al-2.5V, Cold Worked, Stress Relieved
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AMS4945

Stress Relieved

AMS5561

6.5Ni - 0.28N High-Pressure Hydraulic

AMS5566

Pressure, Cold Drawn

AMS-WW-T-700/4 Tub

AMS-WW-T-700/6 Tub

2.1.2 ADS Pubilicatio

Available from ADS Grd
207-091-4500, www.sbac.co.uk.

e, Aluminum Alloy, Drawn, Seamless, 5052
e, Aluminum Alloy, Drawn, Seamless, 6061

Q-

Titanium Alloy Tubing, Seamless, Hydraulic 3Al-2.5V, Controlled Contractile Strain Ratio Cold Worked,

Steel, Corrosion and Heat-Resistant, Welded and Drawn or Seamless and Drawn Tubing 9.0Mn - 20Cr -

Steel, Corrosion Resistant, Seamless or Welded Hydraulic Tubing 19Cr - 10 Ni (SAE 30304) High

up Ltd., Salamanca Square, 9 Albert Embankment, London, SE1 7SP,)U

AGS 1100 Pipe Coupli
2.1.3 BSi Standards

Available from BSi Stan
Kingdom, Tel: +44 208-

BS 1471 Specifigation for Wrought Aluminum And Aluminum®Alloys for General Engineg
Tube

BS L56 Specifigation For Tube Of Aluminum - 214% Magnesium Alloy (Temper Desig
Tested Hydraulically) (Not Exceeding 12mim Wall Thickness)

BS T72-T73 Specifigations For 8,0 Chromium>Nickel Corrosion Resisting Steel Tube F

(Niobium/Titanium Stabilized 550 MPa)

2.1.4 Civil Aviation Al

hgs, Typical Joints

dards, BSI British Standards, 389 Chiswick High Road, London W4 4AL,
D96-9001, www.bsi-global.com.

thority Documents

hited Kingdom. Tel: +44

United Kingdom, United

ring Purposes - Drawn

nation - O) (Seamless

or Hydraulic Purposes

Available from Civil Avigtion Authoritys-Aviation House, Gatwick Airport South, West Sussex RH® 0YR, United Kingdom.

Tel: +44 129-356-7171,

BCAR Section D British

Concorde TSS Standards

WWW.Caa-€0.uk.

CivilAirworthiness Requirements — Aeroplanes

215

European Aviation Safety Agency Publications

Available from European Aviation Safety Agency, Postfach 10 12 53, D-50452 Cologne, Germany. Tel: 49 221-8999-

0000, www.easa.eu.int.

CS-23

CS-25

Certification Specifications for Large Aeroplanes

Certification Specifications for Normal, Utility, Aerobatic, and Commuter Category Aeroplanes
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216

FAA Publications

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591. Tel: 866-835-

5322, www.faa.gov.

14CFR Part 23 Code of Federal Regulations, Part 23 Airworthiness Standards: Normal, Utility, Acrobatic, and Commuter
Category Airplanes

14CFR Part 25 Code of Federal Regulations, Part 25 Airworthiness Standards: Transport Category Airplanes

2.1.7 Joint Aviation A

Available from Global Engineering Documents 15 Inverness Way Fast_ Englewood, Colorado

uthorities Committee Publications

0112-5776. Tel: 1-800-

854-7179 (inside USA &

JAR 23 Joint Ali
JAR 25 Joint Ali
2.1.8 United Kingdonm

Available from DStan,
Kingdom Tel: +44 141-2

DTD5016 35-45 T
DTD5019 Aluming
2.1.9 US Governmen

Available from the Dq
Philadelphia, PA 19111

MIL-PRF-5606 Hydrau

nd Canada) or 1-303-397-7956 (outside USA), http://global.ihs.com.

rworthiness Requirements, Normal, Utility, Aerobatic, and CommutenCate
rworthinesss Requirements, Large Aeroplanes
Ministry of Defence Procurement Executive Standards

UK Defence Standardization, Kentigern House,»65 Brown Street, Glg
24-2531, www.dstan.mod.uk.

on Chromium Nickel Corrosion Resisting Steel Solid Drawn Circular Tube
m-Nickel-Silicon Brass Tubes
Publications

cument Automation and™ Production Service (DAPS), Building 4/D,
5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch.

ic Fluid, Petroleum'Base; Aircraft, Missile and Ordnance
Steel, Corrosion’ Resistant (530400), Aerospace Vehicle Hydraulic Systen

Steel,.Corrosion Resistant (304), Aerospace Vehicle Hydraulic System
lded

MIL-T-6845 Tubing,
MIL-T-8504 Tubing,

and We
MIL-T-8808 Tubing,

gory Aeroplanes

sgow G2 8EX, United

U7

700 Robbins Avenue,

h /g Hard Condition

s, Annealed, Seamless

Steel _Corrosion Resistant (1R-R Qfahiliw:d), Aircraft Hyrlrsullir‘ ﬁlls\li’ry

MIL-PRF-83282 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base; Aircraft,

MIL-PRF-87257 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base; Aircraft

WW-T-787 Tubing,

Aluminum Alloy 528, Round, Seamless, Draw

NOTE: Many of these standards are obsolete or inactive for new designs. However, they were valid when the applicable
hydraulic system was designed.

2.2 Definitions

Refer to ARP4386.
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3. WIDE BODY JET AIRLINERS

TABLE 1 - WIDE BODY AIRCRAFT HYDRAULIC SYSTEM DATA
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TABLE 1 (CONTINUED) — WIDE BODY AIRCRAFT HYDRAULIC SYSTEM DATA
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3.1

3.1.1

3.1.7

3.1.7.1

3.1.7.2

3.1.7.3

3.1.7.4

3.1.7.5

3.1.7.6

Airbus A300B/A300-600

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid:

AS1241

Number of Hydraulic Systems: 3 — Blue System, Yellow System, Green System

System Temperature: -58 to +194 °F (-50 to +90 °C)

Main Hydraulic

Back-up Pump

Pump Data

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Pump: 4 per aircraft; 2 in Green System, 1 in Blue System, 1 in Yellow Sy
b displacement, pressure compensated, inline piston
ressure: 37.5 gpm (142 L/min) at 2950 psi (20 345 kPa)
- 2.40 in*/rev (39.3 mL/rev)

3750 rpm
Shaft End: Clockwise

Data

otor Pump: 2 in Green System

b displacement, pressure compensated, inline piston
ressure: 8.0 gpm (30.3 L/min) at 2950 psi (20345 kPa)
- 0.253 in’/rev (4.15 mL/rev)

7200 rpm

otor Pump: 1 in Yellow System

b displacement, pressure compensated, inline piston
ressure: 3.65 gpm (13.8 L/min) at 2950 psi (20 345 kPa)
- 0.052 in*/rev (0.85 mL/rev)

7500 rpm

ne Driven Pump:J1Jin Yellow System

b displacement,\pressure compensated, inline piston
ressure: 13:6-gpm (51.9 L/min) at 2950 psi (20 345 kPa)
- 0.75 in*/reV (12.2 mL/rev)

5200 rpm

Power Transferddnit: 2 per aircraft; 1 in Green System to power Yellow System, 1 in

stem

[Sreen System to power

Blue System

Type: Unidirectional fixed displacement hydraulic motor driving a fixed displacement pump
Rated Flow: 31.5 gpm (119 L/min)

Displacement
Rated Speed:

: Motor - 1.519 in*/rev (24.89 mL/rev), pump - 1.318 in%rev (21.6 mL/rev)
5600 rpm

Hand Pump: 1 in Yellow System to open cargo door
Pressure - Displacement: 725 - 3000 psi (5000 - 20 690 kPa); 0.6 in® (10 mL)/cycle

Hand Pump: 1 to fill hydraulic systems
Pressure - Displacement: 500 - 725 psi (3 448 - 5000 kPa); 1.8 in® (30 mL)/cycle
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3.1.8

3.1.8.1

3.1.8.2

3.1.8.3

3.1.84

3.1.9 Accumulator Dz

3.1.9.1

3.1.9.2

3.1.10 Reservoir Data

3.1.10.1

3.1.10.2

3.1.10.3

Constant Spe

Hydraulic Motor Data

ed Motor Electrical Generator: 1 per aircraft (not fitted to all aircraft)

Type: Variable displacement

Displacement

: 0.5 in*/rev (8.19 mL/rev)

Running Speed: 12 000 rpm

Flow at Rated

Flap Motor: 2
Type: Fixed d
Displacement

Electrical Load/Pressure Differential: 16.6 gpm (62.5 L/min) at 2100 psi (14 483 kPa)

per aircraft
isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 3350 rpm

Flow at Rated

Pressure Differential: 27.5 gpm (104 L/min)

Slat Motor: 2
Type: Fixed d
Displacement

Der aircraft
splacement
- 0.91 in*/rev (14.91 mL/rev)

Running Spegd: 2850 rpm

Flow at Rated

Pressure Differential: 23.8 gpm (90 L/min)

Tailplane Tri

Actuator Motor: 2 per aircraft

Type: Fixed djsplacement
Displacement] 0.55 in%rev (9.01 mL/rev)

Running Spe
Flow at Rated

Power Gener
Type: Spherig
Volume: 60 in

d: 5200 rpm
Pressure Differential: 19.8 gpm (75 L/min)

ta
btion System: 3 per aircraft; 1 pef<system

al, membrane separator, gas eharged
°(1.0L)

Precharge prgssure: 1450 psi (10 000.kPa)

Braking Systq
Type: Spherig
Volume: 195

m: 2 in Yellow Systen
al, membrane separator, gas charged
n’(3.2L)

Precharge pregssure: 1450/psi (10 000 kPa)

Green Systen

L

Type: Air pressurized

Volume: 10.6

gal (40 L)

Pressure: 51 psig (352 kPa)

Yellow System

Type: Air pressurized
Volume: 7.4 gal (28 L)
Pressure: 51 psig (352 kPa)

Blue System

Type: Air pressurized
Volume: 5.8 gal (22 L)
Pressure: 51 psig (352 kPa)
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3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

Relief Valve: 3 per aircraft; 1 per system

Cracking Pressure: 3400 - 3500 psi (23 448 - 24 1388 kPa)
Reseat Pressure: 3200 psi (22 069 kPa)
Rated Flow: 31.0 gpm (117 L/min)

Thermal Relief Valve: 1 per aircraft on alternate braking system
Cracking Pressure: 3800 psi (26 207 kPa)

Reseat Pressure: 3500 psi (24 138 kPa)

Rated Flow: 0.02 gpm (0.08 L/min)

ystem Relief Valve: 1 per aircraft

Location: 1 ip each main pump, electric motor pump, power transfer unit and ram

Diameters/Wall thicknesses-0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.35/0.508 1

bsure: 3450 psi (23 793 kPa)
ure: 3200 psi (22 069 kPa)
.22 gpm (0.83 L/min)

htion: 10 per aircraft

ng: 15 um

Itration: 4 per aircraft
each main pump line
ng: 15 um

pn: 3 per aircraft

each system return line upstream of the reservoir
Ng: 3 um

ification: 21-6=9 corrosion resistant steel (CRES) per AMS5561

n), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (9.53/0.991 mm),
p5.4/1,321 mm), 1.5/0.024 in (38.1/0.609 mm)

Lines

pir turbine driven pump

nm), 0.5/0.026 in

Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.35/0.889 mm), 0.5/0.035 in

(12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (9.53/0.889 mm),

1.0/0.048 in (25.4/1.219 mm), 1.5/0.035 in (38.1/0.889 mm)

.11 Relief Valve Data
.11.1  Main System
1.2
.11.3 Cargo Door
Cracking Preg
Reseat Press
Rated Flow: (
.12 Filtration
.12.1 Pressure Filtr
delivery line
Filtration Rati
.12.2 Case Drain F
Location: 1 in
Filtration Rati
.12.3 Return Filtrati
Location: 1 in
Filtration Rati
.13 Tubing Data
.13.1 High Pressure Lines
Material Sped
(12.7/0.66 mn
1.0/0.052 in (]
.13.2 Low Pressureg
.14 Fitting Data
141

Separable Type: 24 degree flareless
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
End Connections: Internal swage, external pressure swage

.14.2 Permanent Type: Externally pressure swaged

Material: Stainless steel for high pressure, Aluminum alloy for low pressure
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Spoiler Spoiler unit (Rudder)
m Airbrake Airbrake - 1 Airbrake
| Tail tri Normal I
aftnm wheel brakes it aumper
| | Variable gear Artificial feel” | | | | Artificial feel
unit (Rudder) unit (Elevator) Priority unit (Elevator)
@ [% " valve
| | | Standby g
\ Slat Stat wheel brakes
Prllorlty Flap || Parkt 1
valve Wheel brakes
accumulator ~—~
Normal landing \@:}_
gear
Nosewheel | Nosewheel
steering Priority steering”
valve —T gﬂ
1 Flap
* = Deleted from - Tail trim
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FIGURE 3.1.1 - AIRBUS A300B HYDRAULIC SYSTEM SCHEMATIC
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FIGURE 3.1.2 - AIRBUS A300-600 HYDRAULIC SYSTEM SCHEMATIC
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3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.6.1

3.2.7

3.2.7.1

3.2.7.2

3.2.7.3

3.2.7.4

3.2.7.5

3.2.7.6

Main Hydraulic

Back-up Pump

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Airbus A310-200/300
Design Requirements: 14CFR Part 25/JAR 25 requirements
System Pressure: 3000 psi (20 690 kPa)
Hydraulic Fluid: AS1241
Number of Hydraulic Systems: 3 — Blue System, Yellow System, Green System

System Temperature: -58 to +194 °F (-50 to +90 °C)

ump Data
L

Pump: 4 per aircraft; 2 in Green System, 1 in Blue System, 1 in YellowSy
b displacement, pressure compensated, inline piston
ressure: 37.5 gpm (142 L/min) at 2950 psi (20 345 kPa)
- 2.40 in*/rev (39.3 mL/rev)

3750 rpm
Shaft End: Clockwise

Data

otor Pump: 2 in Green System

b displacement, pressure compensated, inline'piston
ressure: 8.0 gpm (30.3 L/min) at 2950 psi(20 345 kPa)
- 0.253 in’/rev (4.15 mL/rev)

7200 rpm

otor Pump: 1 in Yellow System

b displacement, pressure gompensated, inline piston
ressure: 3.65 gpm (13.8 L/min) at 2950 psi (20 345 kPa)
- 0.052 in*/rev (0.85 mlrev)

7500 rpm

ne Driven Pump: 1 in Yellow System

b displacement, pressure compensated, inline piston
ressure:\13:6 gpm (51.9 L/min) at 2950 psi (20 345 kPa)
- 0.75in%rev (12.2 mL/rev)

5200-fpm

stem

Power Transfer Unit: 2 per aircraft; 1 in Green System to power Yellow System, 1 in Green System to power

Blue System

Type: Unidirectional fixed displacement hydraulic motor driving a fixed displacement pump
Rated Flow: 31.5 gpm (119 L/min)

Displacement
Rated Speed:

: Motor - 1.519 in*/rev (24.89 mL/rev), pump - 1.318 in%rev (21.6 mL/rev)
5600 rpm

Hand Pump: 1 in Yellow System to open cargo door
Pressure - Displacement: 725 - 3000 psi (5000 - 20 690 kPa); 0.6 in® (10 mL)/cycle

Hand Pump: 1 to fill hydraulic systems
Pressure - Displacement: 500 - 725 psi (3448 - 5000 kPa); 1.8 in® (30 mL)/cycle
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3.2.8

3.2.8.1

3.2.8.2

3.2.8.3

3.2.84

3.2.9 Accumulator Dz

3.2.9.1

3.2.9.2

3.2.10 Reservoir Data

3.2.10.1

3.2.10.2

3.2.10.3

Constant Spe

Hydraulic Motor Data

ed Motor Electrical Generator: 1 per aircraft (not fitted to all aircraft)

Type: Variable displacement

Displacement

: 0.5 in*/rev (8.19 mL/rev)

Running Speed: 12 000 rpm

Flow at Rated Electrical Load/Pressure Differential: 16.6 gpm (62.5 L/min) at 2100 psi (14 483 kPa)

Flap Motor: 2
Type: Fixed d
Displacement

per aircraft
isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 6370 rpm

Flow at Rated

Pressure Differential: 25.0 gpm (95 L/min)

Slat Motor: 2
Type: Fixed d
Displacement

Der aircraft
splacement
- 0.91 in*/rev (14.91 mL/rev)

Running Spegd: 2360 rpm

Flow at Rated

Pressure Differential: 11.5 gpm (44 L/min)

Tailplane Tri

Actuator: 2 per aircraft

Type: Fixed djsplacement
Displacement 0.91 in%rev (14.91 mL/rev)

Running Spe
Flow at Rated

Power Gener
Type: Spherig
Volume: 60 in
Precharge Pr

Braking Systq
Type: Spherig
Volume: 195
Precharge Pr

d: 2360 rpm
Pressure Differential: 9.3 gpm (35.2 L/min)

ta

btion System: 3 per aircraft; 1 pef<system
al, membrane separator, gas eharged
°(1.0L)

bssure: 1450 psi (10 000.kPa)

m: 2 in Yellow Systen

al, membrane separator, gas charged
n’(3.2L)

pssure: 1450°psi (10 000 kPa)

Green Systen

L

Type: Air pressurized

Volume: 10.6

gal (40 L)

Pressure: 51 psig (352 kPa)

Yellow System

Type: Air pressurized
Volume: 7.4 gal (28 L)
Pressure: 51 psig (352 kPa)

Blue System

Type: Air pressurized
Volume: 5.8 gal (22 L)
Pressure: 51 psig (352 kPa)
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3.2.11 Relief Valve Data

3.2.111

3.2.11.2

3.2.11.3

3.2.12 Filtration

3.2.121

3.2.12.2

3.2.12.3

3.2.13 Tubing Data

3.2.13.1

3.2.13.2

Main System

Relief Valve: 3 per aircraft; 1 per system

Cracking Pressure: 3400 - 3500 psi (23 448 - 24 1388 kPa)
Reseat Pressure: 3200 psi (22 069 kPa)
Rated Flow: 31.0 gpm (117 L/min)

Thermal Relief Valve: 1 per aircraft on alternate braking system
Cracking Pressure: 3800 psi (26 207 kPa)

Reseat Pressure: 3500 psi (24 138 kPa)

Rated Flow: 0.02 gpm (0.08 L/min)

Cargo Door

ystem Relief Valve: 1 per aircraft

Cracking Preg
Reseat Press
Rated Flow: (

Pressure Filtr,

Location: 1 ip each main pump, electric motor pump, power transfer unit and ram

delivery line
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

High Pressur¢ Lines

Material Sped

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.35/0.508

(12.7/0.66 mn
(25.4/1.321 ]

bsure: 3450 psi (23 793 kPa)
ure: 3200 psi (22 069 kPa)
.22 gpm (0.83 L/min)

htion: 10 per aircraft

ng: 15 um

ltration: 4 per aircraft
each main pump line
ng: 15 um

pn: 3 per aircraft

each system return line upstream of the reservoir
Ng: 3 um

ification: 21-6-9.CRES per AMS5561

1), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (9.53/0.991 mm), 1.0/
m), 1/5/0.024 in (38.1/0.609 mm)

Low Pressure

pir turbine driven pump

mm), 0.5/0.026 in
D.052 in

Lines

Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.35/0.889 mm), 0.5/0.035 in
(12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (9.53/0.889 mm), 1.0/0.048 in

(25.4/1.219 mm), 1.5/0.035 in (38.1/0.889 mm)

3.2.14 Fitting Data

3.2.141

3.2.14.2

Separable Type: 24 degree flareless
Material: Stainless steel for high pressure, Aluminum alloy for low pressure

End Connecti

ons: Internal swage, external pressure swage

Permanent Type
Externally pressure swaged
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
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3.3 Airbus A330-200/300/Airbus A340-200/300

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

3.3.6.1

3.3.7

3.3.7.1

3.3.7.2

3.3.7.3

3.3.7.4

3.3.8

3.3.8.1

3.3.8.2

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 — Blue System, Yellow System, Green System
System Temperature: -65 to +224 °F (-54 to +107 °C)

Main Hydraulic

ump Data
L

Engine Driven Pump: 4 per aircraft; 2 in Green System, 1 in Yellow System, 1 in Blue’Sy
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 46.2 gpm (175 L/min) at 2950 psi (20 345 kPa)
Displacement: 3.0 in*/rev (49.2 mL/rev)

Rated Speed] 3720 rpm

Rotation from|[Shaft End: Clockwise

Back-up Pump Data

stem

AC Electric Motor Pump: 3 per aircraft; 1 in Green System, @,in Yellow System, 1 in Blu¢ System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Hressure: 6.1 gpm (23 L/min) at 2840 psiy(19 586 kPa); 8.5 gpm (32 L/m
kPa)
Displacement 0.263 in%/rev (4.30 mL/rev)

Rated Speed

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Hand Pump:
Pressure - Di

Hand Pump:

7600 rpm

ne Driven Pump: 1 in Gregn,System

b displacement, pressure compensated, inline piston
ressure: 21.3 gpm (80.0-L/min) at 2610 psi (18 000 kPa)
- 1.0 in%/rev (16.38 mL/rev)

5100 to 6350 rpm

in Yellow-System to open cargo door
splacement:’ 2840 psi (19 600 kPa); 0.6 in® (10 mL)/cycle

to fillthydraulic systems

Pressure - Di

splatement: 65 psi (450 kPa): 3.8 in® (62 mL)/cycle

Flap Motor: 2
Type: Fixed d
Displacement

Hydraulic Motor Data

per aircraft
isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 5890 rpm
Flow at Rated Pressure Differential: 23.5 gpm (89 L/min)

Slat Motor: 2 per aircraft

Type: Fixed d
Displacement

isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 6370 rpm
Flow at Rated Pressure Differential: 25.0 gpm (95 L/min)

in) at 2175 psi (15 000
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3.3.8.3

3.3.8.4

3.3.8.5

Trimming Hor
Type: Fixed d
Displacement

izontal Stabilizer Actuator: 2 per aircraft
isplacement
1 0.64 in*/rev (10.5 mL/rev)

Running Speed: 3800 rpm
Flow at Rated Pressure Differential: 12.9 gpm (49 L/min)

A330 Constant Speed Motor Electrical Generator: 1 per aircraft
Type: Variable displacement

Displacement

- 0.49 in®/rev

Running Speed: 8000 rpm
Flow at Rated Electrical Load/Pressure Differential: 10.6 gpm (40 L/min) at 2160 psi (18 000 kPa)

A340 Constant Speed Motor Electrical Generator: 1 per aircraft

Type: Variabl
Displacement

b displacement
- 0.22 in/rev

Running Spe¢d: 12 000 rpm

Flow at Rated

3.3.9 Accumulator Dz

3.3.9.1

3.3.9.2

3.3.9.3

Power Gener
Type: Spherig
Volume: 61 in
Precharge Pr

Braking Systq
Type: Spherig
Volume: 366

Precharge Pr

Braking Systq
Type: Bladde
Volume: 8 in®
Precharge Pr

3.3.10 Reservoir Data

3.3.10.1

3.3.10.2

3.3.10.3

Green Systen
Type: Air preq
Volume: 13.8

Electrical Load/Pressure Differential: 7.7 gpm (35 L/min) at 2465’psi (17 (
ta

btion System: 3 per aircraft; 1 per system
al, bladder separator, gas charged
°(1.0L)

bssure: 1885 psi (13 000 kPa)

m: 2 in Blue brake system

al, bladder separator, gas charged
n’(6.0L)

bssure: 1450 psi (10 000 kPa)

m: 4 per aircraft; 2 in Green'System Brake return; 2 in Yellow System Bra
, gas charged

(0.13 L)

bssure: 174 psi (1200,kPa)

1
surized
gal(d2'L)

Pressure: 51

bsig (352 kPa)

Yellow System
Type: Air pressurized

Volume: 10.0

gal (38 L)

Pressure: 51 psig (352 kPa)

Blue System

Type: Air pressurized
Volume: 6.2 gal (23.5L)
Pressure: 51 psig (352 kPa)

00 kPa)

e return
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3.3.11 Relief Valve Data

3.3.11.1

3.3.11.2

3.3.12 Filtration

3.3.12.1

3.3.12.2

3.3.12.3

3.3.13 Tubing Data

3.3.13.1

3.3.13.2

3.3.13.2.1

3.3.13.2.2

3.3.13.2.3

Main System

Relief Valve: 3 per aircraft; 1 per system

Cracking Pressure: 3437 psi (23 700 kPa)
Reseat Pressure: 3190 psi (22 000 kPa)
Rated Flow: 46.2 gpm (175 L/min)

Thermal Relief Valve: 1 per aircraft on alternate braking system
Cracking Pressure: 3800 psi (26 207 kPa)

Reseat Pressure: 3500 psi (24 138 kPa)

Rated Flow: 0.02 gpm (0.08 L/min)

Pressure Filtr,
Location: 2 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

High Pressur¢ Lines

Material Sped

htion: 4 per aircraft
Green System, 1 in Blue System, 1 in Yellow System delivery line
ng: 15 um

ltration: 4 per aircraft
each main pump line
ng: 15 um

pn: 3 per aircraft

each system return line upstream of the reservoir
Ng: 3 um

ification: Ti 3Al 2.5V Titanium alloy per AMS4945

Diameters/Wall Thicknesses: 0.25/0.016-in.(6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.5/0.025 in

(12.7/0.660 m
(25.4/1.295 n

Low Pressure

Material Sp
Diameters/\
(12.7/0.889
(25.4/1.219

m), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1)0/0.05 in
m)

Lines

pcification:-6061-T6 Aluminum alloy per AMS4083
Vall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.35/0.889 mm), 0.5/0.035 in
mm)¢0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (9.53/0.889 mm), 1.0/0.048 in

mm);~1.5/0.035 in (38.1/0.889 mm)

Material Specification: 21-6-9 CRES per AMS5561 (fire zones; tire burst areas, pipe diameter greater than
1in. (25.4 mm))

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.35/0.508 mm), 0.5/0.026 in
(12.7/0.66 mm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (9.53/0.991 mm), 1.0/0.052 in

(25.4/1.321

mm), 1.5/0.024 in (38.1/0.609 mm)

Material Specification: Ti 3Al, 2.5V Titanium alloy per AMS4945 (nose and main landing gear bay, exposed

areas, wing

fuel tank)

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.5/0.025 in

(12.7/0.660
(25.4/1.295

mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.05 in
mm)
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3.3.14 Fitting Data

3.3.14.1 Separable Type: 24 degree flareless
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
End Connections: Internal swage, external pressure swage

3.3.14.2 Permanent Type: Externally pressure swaged
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
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3.4 Airbus A340-500/600

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.6.1

3.4.7

3.4.7.1

3.4.7.2

3.4.7.3

3.4.7.4

3.4.8

3.4.8.1

3.4.8.2

Main Hydraulic

Back-up Pump

Engine Driver
Type: Variabl

Rated Flow-Pressure: 46.3 gpm (175 L/min) at 2854 psi (19 683 kPa)
Displacement: 3.0 in*/rev (49.2 mL/rev)

Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
kPa)
Displacement
Rated Speed

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Hand Pump:
Pressure - Di

Hand Pump:

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 — Blue System, Yellow System, Green System

System Temperature: -65 to +224 °F (-54 to +107 °C)

ump Data
L

Pump: 4 per aircraft; 2 in Green System, 1 in Yellow System, 1 in Blue’Sy
b displacement, pressure compensated, inline piston

4980 rpm
Shaft End: Clockwise

Data

b displacement, pressure compensated, inline'piston
ressure: 6.1 gpm (23 L/min) at 2840 psi.(49 586 kPa); 8.5 gpm (32 L/min)

- 0.263 in’/rev (4.30 mL/rev)
7600 rpm

ne Driven Pump: 1 in Gregn,System

b displacement, pressure compensated, inline piston
ressure: 36.0 gpm (136:0 L/min) at 2610 psi (18 000 kPa)
- 1.0 in%/rev (16.38 mL/rev)

4850 to 6370 rpm

in Yellow-System to open cargo door
splacement:’ 2840 psi (19 600 kPa); 0.6 in® (10 mL)/cycle

to fillthydraulic systems

Pressure - Di

stem

otor Pump: 3 per aircraft; 1 in Green System, @,in Yellow System, 1 in Blu¢ System

at 2175 psi (15 000

splatement: 65 psi (450 kPa): 3.8 in® (62 mL)/cycle

Flap Motor: 2
Type: Fixed d
Displacement

Hydraulic Motor Data

per aircraft
isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 5890 rpm

Flow at Rated

Pressure Differential: 23.5 gpm (89 L/min)

Slat Motor: 2 per aircraft

Type: Fixed d
Displacement

isplacement
:0.91 in*/rev (14.91 mL/rev)

Running Speed: 6370 rpm

Flow at Rated

Pressure Differential: 25.0 gpm (95 L/min)
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3.4.8.3

3.4.8.4

Trimming Horizontal Stabilizer Actuator: 2 per aircraft

Type: Fixed d
Displacement

isplacement
:0.68 in*/rev (11.1 mL/rev)

Running Speed: 6800 rpm
Flow at Rated Pressure Differential: 20.0 gpm (76 L/min)

Constant Spe

ed Motor Electrical Generator: 1 per aircraft

Type: Variable displacement

Displacement

- 0.22 in®/rev

Running Speed: 12 000 rpm
Flow at Rated Electrical Load/Pressure Differential: 7.7 gpm (35 L/min) at 2465 psi (17 000 kPa)

3.4.9 Accumulator Dz

3.4.9.1

3.4.9.2

3.4.93

ta

Power Gener
Type: Spherig
Volume: 61 in
Precharge Pr

Braking Systq
Type: Spherig
Volume: 366

Precharge Pr

Braking Systq
Type: Bladde
Volume: 8 in®
Precharge Pr

3.4.10 Reservoir Data

3.4.10.1

3.4.10.2

3.4.10.3

Green Systen
Type: Air preq
Volume: 21.4
Pressure: 51

Yellow Syster
Type: Air preq
Volume: 9.3 ¢
Pressure: 51

btion System: 3 per aircraft; 1 per system
al, bladder separator, gas charged
°(1.0L)

bssure: 1885 psi (13 000 kPa)

m: 2 in Blue brake system

al, bladder separator, gas charged
n’(6.0L)

bssure: 1450 psi (10 000 kPa)

m: 6 per aircraft; 3 in Green System Brake.return; 3 in Yellow System Bra
, gas charged

(0.13 L)

bssure: 174 psi (1200 kPa)

L
surized

gal (81L)
bsig (352 kPa)

n
surized

al (35°L)

bsig (352 kPa)

Blue System

Type: Air pressurized
Volume: 9.3 gal (35L)
Pressure: 51 psig (352 kPa)

3.4.11 Relief Valve Data

3.4.111

Main System

Relief Valve: 3 per aircraft; 1 per system

Cracking Pressure: 3437 psi (23 700 kPa)

Reseat Press

ure: 3190 psi (22 000 kPa)

Rated Flow: 46.2 gpm (175 L/min)

e return
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3.4.11.2 Thermal Relief Valve: 1 per aircraft on alternate braking system
Cracking Pressure: 3800 psi (26 207 kPa)
Reseat Pressure: 3500 psi (24 138 kPa)
Rated Flow: 0.02 gpm (0.08 L/min)

3.4.12 Filtration

3.4.12.1 Pressure Filtration: 4 per aircraft
Location: 2 in Green System, 1 in Blue System, 1 in Yellow System delivery line
Filtration Rating: 15 ym

3.4.12.2 Case Drain Filtration: 4 per aircraft
Location: 1 in each main pump line
Filtration Ratipg: 15 ym

3.4.12.3 Return Filtratipn: 3 per aircraft
Location: 1 in[each system return line upstream of the reservoir
Filtration Rating: 3 ym

3.4.13 Tubing Data

3.4.13.1 High Pressur¢ Lines
Material Spedification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm);,0.375/0.019 in (9.53/0.483 mm), 0.5/0.025 in
(12.7/0.660 nmm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1)0/0.05 in
(25.4/1.295 mm)

3.4.13.2 Low Pressurg Lines

3.4.13.2.1 Material Specification: 6061-T6 Aluminum-alloy per AMS4083
Diameters/\{Vall Thicknesses: 0.5/0.035in (12.7/0.889 mm), 0.625/0.035 in (15.875/0|889 mm), 0.75/0.035 in
(9.53/0.889|mm), 1.0/0.048 in (25.4/1.219 mm), 1.5/0.035 in (38.1/0.889 mm)

3.4.13.2.2 Material Specification: 21-6-9 CRES per AMS5561 (fire zones; tire burst areas, pipe djameter greater than
1in. (25.4 mm) in special areas)
Diameters/\{Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.35/0.508 mm), 0.5/0.026 in
(12.7/0.66 rhm), 0.625/0,033 in (15.875/0.838 mm), 0.75/0.039 in (9.53/0.991 mm), 1.0/0.052 in
(25.4/1.321{mm), 1.25/0.024 in (31.75/0.609 mm), 1.5/0.024 in (38.1/0.609 mm)

3.4.13.2.3 Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945*
Diameters/\{Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.5/0.025 in
(12.7/0.660 mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.05 in
(25.4/1.295 mm)
*0.25 in and 0.375 in — normal applications; all other diameters for pipes used in fuel tanks

3.4.14 Fitting Data

3.4.14.1 Separable Type: 24 degree flareless
Material: Stainless steel and Titanium for high pressure, Aluminum alloy for low pressure
End Connections: Internal swage, external pressure swage

3.4.14.2 Permanent Type: Externally pressure swaged
Material: Stainless steel and Titanium for high pressure, Aluminum alloy for low pressure
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FIGURE 3.4 - AIRBUS A340-500/600 HYDRAULIC SYSTEM SCHEMATIC
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3.5 Airbus A380-800

3.5.1 Design Requirements: 14CFR/CS-25 requirements

3.5.2 System Pressure: 5080 psi (35 000 kPa)

3.5.3 Hydraulic Fluid: AS1241

3.5.4 Number of Hydraulic Systems: 2 — Green System, Yellow System
3.5.5 System Temperature: -65 to +224 °F (-54 to +107 °C)

3.5.6 Main Hydraulic Pump Data

3.5.6.1  Engine driver| pump: 8 per aircraft; 4 in Green System, 4 in Yellow System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 42.8 gpm (162 L/min) at 4780 psi (33 000 kPa)
Displacement: 2.9 in®/rev (47.0 mL/rev)
Rated Speed] 3775 rpm
Rotation from|[Shaft End: Clockwise

3.5.7 Back-up Pump Pata

3.5.7.1  AC Electric Motor Pump: 4 per aircraft; 2 in Green System, 2,in Yellow System
Type: Variable displacement, pressure compensated, inlige piston
Flow-Pressure: 6.0 gpm (22.5 L/min) at 4800 psi (33 000 kPa)
9.9 gpm (37.8 L/min) at 2900 psi (20 000 kPa)
Displacement] 0.35 in%rev (5.73 mL/rev)
Rated Speed] 8000 rpm

3.5.7.2 DC Electric Motor Pump — Braking System:'2 per aircraft; 1 in Green System, 1 in Yelloy System:
Type: Variable speed, fixed displacement; bent-axis piston
Rated Flow-Pressure: 2.0 gpm (7.6.L4/min) at 4000 psi (27 582 kPa)
Displacement: 0.06 in%rev (1.0 mLIrev)
Rated Speed] Up to 8000 rpm

3.5.7.3 DC Electric Motor Pump-=(Steering System: 1 per aircraft in Green System
Type: Variable speed,fixed displacement, bent-axis piston
Rated Flow-Pressure:»3.0 gpm (11.4 L/min) at 3500 psi (24 138 kPa)
Displacement: 0.06-ih*/rev (1.0 mL/rev)
Rated Speedj Up’to 12 000 rpm

3.5.7.4 Hand Pump: 1 in Yellow System to open cargo door
Pressure - Displacement: 2840 psi (19 600 kPa); 0.6 in® (10 mL)/cycle

3.5.7.5 Hand Pump: 1 to fill hydraulic systems
Pressure - Displacement: 65 psi (450 kPa); 3.8 in® (62 mL)/cycle
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3.5.8 Hydraulic Motor Data

3.5.8.1  Flap motor: 2 per aircraft
Type: Variable displacement
Displacement: 1.71 in%rev (28 mL/rev)
Running Speed: 5895 rpm
Flow at Rated Pressure Differential (peak at maximum operating torque): 21.1 gpm (80 L/min)

3.5.8.2  Slat motor: 1 per aircraft
Type: Variable displacement
Displacement: 0.75 in%rev (12.28 mL/rev)
Running Speed: 4944 rpm
Flow at Rated Pressure Differential

L/min)

3.5.8.3  Horizontal Stabilizer Actuator Motor: 2 per aircraft
Type: Fixed djsplacement
Displacement: 0.80 in%rev (13.1 mL/rev)
Running Spe
Flow at Rated Pressure Differential: 16.4 gpm (62 L/min)

3.5.9 Accumulator Ddta

3.5.9.1  Power Generation System: 2 per aircraft; 1 per system
Type: Factory| pre-charged, welded bellows
Volume: 1281 in° (2.1 L)
Precharge Pressure: 2610 psi (17 995 kPa)

3.5.9.2 Braking Systgm: 4 per aircraft; 2 per system
2 in Green brake system
Type: Factory| pre-charged, welded bellows
Volume: 366 |n° (6.0 L)
Precharge Pressure: 2494 psi (17 200.kPa)

2 in Yellow brpke system

Type: Factory| pre-charged, welded bellows
Volume: 579 |n°® (9.0 L)

Precharge Pressure: 2567/psi (17 700 kPa)

3.5.9.3 Braking Systgm: 8 per.aircraft; 4 in Green System Brake return; 4 in Yellow System Brake return
Type: Bladdef, gas-charged
Volume: 8 in®|(033 L)
Precharge Pressure: 174 psi (1200 kPa)

3.5.9.4 Nosewheel Steering System: 1 per aircraft
Type: Factory pre-charged, welded bellows
Volume: 500 in® (8.2 L)
Precharge Pressure: 2755 psi (19 000 kPa)

3.5.10 Reservoir Data

3.5.10.1 Green System
Type: Air pressurized
Volume: 31.7 gal (120 L)
Pressure: 51 psig (352 kPa)
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3.5.10.2 Yellow System
Type: Air pressurized

3.5.10.3

3.5.10.4

Volume: 10.0

gal (38 L)

Pressure: 51 psig (352 kPa)

Braking System: 2 per aircraft; 1 per system
Type: Factory pre-charged, welded bellows
Volume: 2.2 gal (8.5 L)

Precharge Pressure: 43.5 psi (300 kPa)

Nosewheel Steering System
Type: Factory pre-charged, welded bellows

Volume: 1.5 ¢

al(5.51)

Precharge Pr

3.5.11 Relief Valve Da

3.5.11.1

3.5.11.2

Main System
Cracking Preg
Reseat Press|
Rated Flow: 4

Braking and §
Cracking Preg
Reseat Press|
Rated Flow: 3

3.5.12 Filtration

3.5.12.1

3.5.12.2

3.5.12.3

3.5.12.3.1

3.5.12.3.2

Pressure Filtr
Location: 13
delivery line
Filtration Rati

Case Drain F
Location: 10
Filtration Rati

Return Filtrati

bssure: 43.5 psi (300 kPa)
a

Relief Valve: 2 per aircraft; 1 per system
bsure: 5662 psi (39 038 kPa)

ure: 5511 psi (37 997 kPa)

6.2 gpm (175 L/min)

teering Sub-system Relief Valve: 3 per aircraft;1 per system
bsure: 5800 psi (40 000 kPa)

ure: 4901 psi (33 800 kPa)

.2 gpm (12 L/min)

btion
per aircraft; 5 in Green System, 5 in Yellow System; 1 in each Braking a

ng: 15 ym
Itration
er aircraft; 1 for'€ach engine driven pump, 1 for the two EMP's per system

ng: 15 ym

on

Main Systemn:

hd Steering Sub-system

Location: 2 per aircraft; 1 in each system return line upstream of each main system reservoir
Filtration Rating: 3 ym

Braking and Steering Sub-system:

Location: 1

in each return line upstream of the sub-system reservoir

Filtration Rating: 5 ym
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3.5.13 Tubing Data

3.5.13.1

High Pressure Lines

Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.025 in (6.35/0.64 mm), 0.375/0.03 in (9.53/0.76 mm), 0.5/0.04 in
(12.7/1.02 mm), 0.625/0.05 in (15.875/1.27 mm), 0.75/0.059 in (19.05/1.5 mm), 1.0/0.79 in (25.4/2.01 mm),

1.25/0.098 in

(31.75/2.49 mm)

3.5.13.2 Low Pressure Lines

3.5.13.2.1

3.5.13.2.2

3.5.13.2.3

3.5.14 Fitting Data

3.5.14.1

3.5.14.2

Material Specification: 6061-T6 (normal) Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.5/0.035 in (12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in

(19.05/0.88

mm), 1.0/0.048 in (25.4/1.219 mm), 1.25/0.06 in (31.75/1.523 mm), 1.5/

.035in (38.1/0.889

mm)

Material Sp
Diameters/\

Material Sp
Diameters/\
(12.7/0.660
(25.4/1.295

Separable Ty
24 degree fla

bcification: 21-6-9 CRES per AMS5561
Vall Thicknesses: 1.25/0.024 in (31.75/0.609 mm), 1.5/0.024 in.(38.1/0.60

bcification: Ti 3Al, 2.5V Titanium alloy per AMS4945

Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0:019 in (9.525/0.4

mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039,in\(19.05/0.991 mm),
mm)

be
eless

Material: Titafium or stainless steel for high pressure, Aluminum alloy for low pressure

End Connecti

Permanent Ty
Externally pre

pns: Internal swage, external pressure swage

pe
ssure swaged

Material: Titamium for high pressure,’Aluminum alloy or stainless steel for low pressure

D mm)

183 mm), 0.5/0.026 in
1.0/0.051 in
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Green System

Reservoir

(Typical) \

Yellow System

Fire shut-off

valve (typical)
Engine driven
pump (typical}

Lls

<@

oLl

1

Cargo door supply|

1
selector valve Inboard' and

outboard ailerons

Spoilers
2,4,6%8

Left elevators*

Rudder®

Horizontal
Stabilizer

Slats

Flaps

Back-up Power

Reservoir Supply

(Typical) \

Ram air turbine
retract

Winggear
brakes

Alternate wing
gear brakes

S

(7 — Wing landing Priority valve
{ & )

—
AC electric b
motor pump H
(typical)

Body wheel steering
supply selector valve

iddle® and
itboard ailerons
Spoilers
1,3,5,7
Right elevators®
Rudder’
Horizontal
Stabilizer
Flaps

Back-up Power
upply

Body gear

brakes
Park/Alternate
body gear brakes

I e Tatas e Ta s =t

N1
Body landing
DC electric ] gears
motor pump
(typical)

i

Body wheel
steering

Nose landing
gear

Nosewheel
steering

Cargo doors

Notes:

. Inboard ailerons are backed up by EHA's

. Middle ailerons are backed up by EHA's

. Spoilers 5 and 6 are EHBA's

. Inboard and outboard elevators are backed up by EHA's
. All rudder actuators are EHBA's

A WN =

FIGURE 3.5 - AIRBUS A380

-800 HYDRAULIC SYSTEM SCHEMATIC
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3.6 Boeing 747-100/200/300

3.6.1 Design Requirements: 14CFR Part 25 requirements

3.6.2 System Pressure: 3000 psi (20 690 kPa)

3.6.3 Hydraulic Fluid: AS1241

3.6.4 Number of Hydraulic Systems: 4 — System 1, System 2, System 3, System 4

3.6.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

3.6.6 Main Hydraulic

ump Data
L

3.6.6.1

3.6.7

3.6.7.1

3.6.7.2

3.6.7.3

3.6.8

3.6.8.1

3.6.8.2

Engine Driver

Type: Variabl

Pump: 4 per aircraft; 1 in each system
b displacement, pressure compensated, inline piston

Rated Flow-Pressure: 37.5 gpm (142 L/min) at 2850 psi (19 655 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)

Rated Speed
Rotation from

Back-up Pump

Air Turbine D
Type: Variabl

3750 rpm
Shaft End: Counter clockwise

Data

iven Pump: 4 per aircraft; 1 in each system
b displacement, pressure compensated, inline'piston

Rated Flow-Pressure: 32.0 gpm (121 L/min) at 2850 psiv(19 655 kPa)
Displacement]: 2.40 in®3/rev (39.3 mL/rev)

Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
(8276 kPa)

Displacement
Rated Speed

Power Transf
Type: Unidire
Rated Flow: 1
Displacement
Rated Speed

3250 rpm

otor Pump: 1 in System 4
b displacement, pressure gompensated, inline piston
ressure: 6.0 gpm (22.7 L/min) at 2850 psi (19 655 kPa); 12.0 gpm (45.5 L

- 0.48 in/rev (7.87 ml/rev)
8000 rpm

er Unit: 1 jnSystem 1 to drive Auxiliary Stabilizer Drive (Alternate source)
Ctional fixed displacement bent axis piston motor and a fixed displacement
.0 gpm (3.8 L/min) outlet flow with an input flow of 1.27 gpm (4.81 L/min)

- Mator - 0.095 in*/rev (1.56 mL/rev); pump - 0.080 in®rev (1.31 mL/rev)

min) at 1200 psi

n System 3
bent axis piston pump

3000 rpm

Hydraulic Motor Data

Outboard Flap Motor: 1 per aircraft

Type: Fixed d
Displacement

isplacement
- 1.52 in*/rev (24.91 mL/rev)

Running Speed: 3706 rpm for outboard flaps
Flow at Rated Pressure Differential: 25.8 gpm (97.7 L/min) at 3000 psi (20 690 kPa)

Inboard Flap Motor: 2 per aircraft

Type: Fixed d
Displacement

isplacement
: 2.35in/rev (38.511 mL/rev)

Running Speed: 3424 rpm
Flow at Rated Pressure Differential: 36.8 gpm (139.3 L/min) at 3000 psi (20 690 kPa)
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3.6.8.3

Stabilizer Drive Motor: 2 per aircraft
Type: Fixed displacement

Displacement

- 0.803 in*/rev (13.4 mL/rev)

Running Speed: 2320 rpm

Flow at Rated Pressure Differential: 8.8 gpm (33.3 L/min) at 3000 psi (20 690 kPa)

3.6.9 Accumulator Data

3.6.9.1

3.6.9.2

3.6.10 Reservoir Data

3.6.10.1

3.6.10.2

3.6.11 Relief Valve Da

3.6.11.1

3.6.12 Filtration

3.6.12.1

3.6.12.2

3.6.12.3

Braking System: 1 in System 4 Brake System

Type: Piston,
Volume: 200 i

gas charged
n®(3.481L)

Precharge Pressure: 750 psi (5172 kPa)

Braking Systq
Type: Piston,
Volume: 25 in
Precharge Pr

System 1 and
Type: Air preq
Full Volume:
Total Volume
Pressure: 45

System 2 and
Type: Air preq
Full Volume: ]
Total Volume
Pressure: 45

Main System
Relief Pressu
Reseat Press
Rated Flow: N

m: 3 in System 4 Brake Return
9as charged

(0.411L)
bssure: 150 psi (1034 kPa)

System 4

surized

0.6 gal (40.2L)
12.35 gal (46.8 L)
bsig (310 kPa)

System 3
surized

r.00 gal (26.5L)
8.00 gal (30.3 L)
bsig (310 kPa)

a

Relief Valve: 4 per aircraft; 1 per system
re: 3400 - 3600\psi (23 448 - 24 828 kPa)
ure: Not knéwn

lot known

Pressure Filtration: 9 per aircraft

Location: 1 in

each main and auxiliary pump delivery line

Filtration Rating: 15 ym

Case Drain Filtration: 9 per aircraft

Location: 1 in

each main and auxiliary pump line

Filtration Rating: 25 ym

Return Filtrati
Location: 1 in

on: 4 per aircraft
each system return line upstream of the reservoir

Filtration Rating: 15 ym
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3.6.13 Tubing Data

3.6.13.1 High Pressure - Non-Fire Zones Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.051 in
(25.4/1.295 mm), 1.25/0.058 in (31.75/1.47 mm)

3.6.13.2 High Pressure - Fire Zones Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in
(25.4/1.321 mm), 1.25/0.070 in (31.75/1.778 mm)

3.6.13.3 Low Pressurg Lines
Material Spedification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in¢(142.7/0.889 mm), 0.625/0.035 in
(15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in (25.4/0.889'mm), 1.25/0.049 in
(31.75/1.245 jnm)

3.6.14 Fitting Data

3.6.14.1 Separable Type: 24 degree flareless
End Connectipns: Internal swage
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FIGURE 3.6 - BOEING 747-100/200/300 HYDRAULIC SYSTEM SCHEMATIC
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3.7 Boeing 747-400

3.7.1 Design Requirements: 14CFR Part 25 requirements

3.7.2  System Pressure: 3000 psi (20 690 kPa)

3.7.3  Hydraulic Fluid: AS1241

3.7.4 Number of Hydraulic Systems: 4 - System 1, System 2, System 3, System 4
3.7.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

3.7.6  Main Hydraulic Pump Data

3.7.6.1  Engine Driven Pump: 4 per aircraft; 1 in each system
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 37.5 gpm (142 L/min) at 2850 psi (19 655 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)
Rated Speed] 3750 rpm
Rotation from|Shaft End: Counter clockwise

3.7.7 Back-up Pump Data

3.7.7.1  Air Turbine Dfiven Pump: 2 per aircraft; 1 in System 1 and tin System 4
Type: Variable displacement, pressure compensated, inlige piston
Rated Flow-Pressure: 32.0 gpm (121 L/min) at 2850 psiv(19 655 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)
Rated Speed] 3250 rpm

3.7.7.2  AC Electric Motor Pump: 1 in System 4
Type: Variable displacement, pressure gompensated, inline piston
Rated Flow-Pressure: 6.0 gpm (22.7 L/min) at 2850 psi (19 655 kPa); 12.0 gpm (45.5 L/min) at 1200 psi
(8276 kPa)
Displacement]: 0.48 in%rev (7.87 mL/rev)
Rated Speed] 8000 rpm

3.7.7.3  AC Electric Motor Pump::2 per aircraft; 1 in System 2 and 1 in System 3
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pfressufe:»7.0 gpm (26.5 L/min) at 2850 psi (19 655 kPa); 13.5 gpm (51.1 L/min) at 1500 psi
(10 345 kPa)
Displacement; 0256 in*/rev (9.18 mL/rev)
Rated Speed: 6000 rpm

3.7.8 Hydraulic Motor Data

3.7.8.1  Outboard Flap Motor: 1 per aircraft
Type: Fixed displacement
Displacement: 1.52 in%rev (24.91 mL/rev)
Running Speed: 3706 rpm for outboard flaps
Flow at Rated Pressure Differential: 25.8 gpm (97.7 L/min) at 3000 psi (20 690 kPa)

3.7.8.2 Inboard Flap Motor: 2 per aircraft
Type: Fixed displacement
Displacement: 2.35 in%rev (38.511 mL/rev)
Running Speed: 3424 rpm
Flow at Rated Pressure Differential: 36.8 gpm (139.3 L/min) at 3000 psi (20 690 kPa)
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3.7.8.3

Stabilizer Drive Motor: 2 per aircraft
Type: Fixed displacement

Displacement

:0.803 in/rev (13.4 mL/rev)

Running Speed: 2320 rpm

Flow at Rated Pressure Differential: 8.8 gpm (33.3 L/min) at 3000 psi (20 690 kPa)

3.7.9 Accumulator Data

3.7.9.1

3.7.9.2

3.7.10 Reservoir Data

3.7.10.1

3.7.10.2

3.7.11 Relief Valve Da

3.7.111

3.7.12 Filtration

3.7.121

3.7.12.2

3.7.12.3

Braking System: 1 in System 4 Brake System

Type: Piston,
Volume: 200 i

gas charged
n®(3.58 L)

Precharge Pressure: 750 psi (5172 kPa)

Braking Systq
Type: Piston,
Volume: 25 in
Precharge Pr

System 1 and
Type: Air preq
Full Volume:
Total Volume
Pressure: 45

System 2 and
Type: Air preq
Full Volume: ]
Total Volume
Pressure: 45

Main System
Relief Pressu
Reseat Press
Rated Flow: N

m: 3 in System 4 Brake Return
9as charged

(0.411L)
bssure: 150 psi (1034 kPa)

System 4

surized

0.6 gal (40.2L)
12.35 gal (46.8 L)
bsig (6.5 kPa)

System 3
surized

r.00 gal (26.5L)
8.00 gal (30.3 L)
bsig (6.5 kPa)

a

Relief Valve: 4 per aircraft; 1 per system
re: 3400 - 3600\psi (23 448 - 24 828 kPa)
ure: Not knéwn

lot known

Pressure Filtration: 9 per aircraft

Location: 1 in

each main and auxiliary pump delivery line

Filtration Rating: 15 um

Case Drain Filtration: 9 per aircraft

Location: 1 in

each main and auxiliary pump line

Filtration Rating: 25 um

Return Filtrati
Location: 1 in

on: 4 per aircraft
each system return line upstream of the reservoir

Filtration Rating: 15 um
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3.7.13 Tubing Data

3.7.13.1 High Pressure - Non-Fire Zones Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in
(12.7/0.660 cm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.051 in
(25.4/1.295 mm), 1.25/0.058 in (31.75/1.47 mm)

3.7.13.2 High Pressure - Fire Zones Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm), 0.50/0.026 in
(12.7/0.660 cm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in
(25.4/1.321 mm), 1.25/0.070 in (31.75/1.778 mm)

3.7.13.3 Low Pressurg Lines
Material Spedification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in
(15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in (25.4/0.889'mm), 1.25/0.049 in
(31.75/1.245 jnm)

3.7.14 Fitting Data

3.7.14.1 Separable Type: 24 degree flareless
End Connectipns: Internal swage
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3.8 Boeing 767-200/300/400

3.8.1

3.8.2

3.8.3

3.8.4

3.8.5

3.8.6

3.8.6.1

3.8.6.2

3.8.7

3.8.7.1

3.8.7.2

3.8.7.3

3.8.7.4

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - Left System, Center System, Right System
System Temperature: -65 to +225 °F (-54 to +107 °C)

Main Hydraulic Pump Data

Engine Driven Pump: 2 per aircraft; 1 in Left System, 1 in Right System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 37.5 gpm (142 L/min) at 2850 psi (19 655 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)

Rated Speed] 3750 rpm

Rotation from|Shaft End: Counter clockwise

AC Electric Motor Pump: 2 in Center System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 7.0 gpm (26.5 L/min) at 2850 psi (19655 kPa); 13.6 gpm (51.1 L/min) at 1500 psi
(10 345 kPa)
Displacement 0.56 in%rev (9.18 mL/rev)
Rated Speed] 6000 rpm

Back-up Pump Data

AC Electric Motor Pump: 2 per aircraft; t7in-Left System, 1 in Right System
Type: Variable displacement, pressure compensated, inline piston

Rated Flow-Pfressure: 7.0 gpm (26:5\k/min) at 2850 psi (19 655 kPa); 13.6 gpm (51.1 L/min) at 1500 psi
(10 345 kPa)
Displacement: 0.56 in*/rev (9.18 mL/rev)
Rated Speed] 6000 rpm

Air Turbine Dgiven Pump? 1 in Center System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 37.0 gpm (140.2 L/min) at 2850 psi (19 655 kPa)
Displacement 1260 in*/rev (26.22 mL/rev)

Running Speed: 5000 rpm

Ram Air Turbine Driven Pump: 1 in Center System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 11.3 gpm (42.8 L/min) at 2140 psi (14 759 kPa)
Displacement: 0.78 in%/rev (12.78 mL/rev)

Running Speed: 4165 rpm

Power Transfer Unit: 1 in Right System to drive Trimming Horizontal Stabilizer (Alternate source)

Type: Unidirectional fixed displacement bent axis piston motor and a fixed displacement bent axis piston pump
Rated Flow: 2.7 gpm (10.3 L/min) outlet flow at 1250 psi (8261 kPa) with an input flow of 3.2 gpm (12.1 L/min)
at 1600 psi (11 034 kPa)

Displacement: Motor - 0.095 in*/rev (1.557 mL/rev); Pump - 0.080 in*/rev (1.311 mL/rev)

Rated Speed: 7800 rpm
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3.8.8

3.8.8.1

3.8.8.2

3.8.8.3

3.8.8.4

3.8.9 Accumulator Dz

3.8.9.1

3.8.9.2

3.8.10 Reservoir Data

3.8.10.1

3.8.10.2

Flap Motor: 1

Hydraulic Motor Data

per aircraft

Type: Fixed displacement
Displacement: 1.50 in%rev (24.58 mL/rev)
Running Speed: 3500 rpm

Flow at Rated

Outboard Lea

Pressure Differential: 22.7 gpm (85.9 L/min) at 2850 psi (19 655 kPa)

ding Edge Slat Motor: 1 per aircraft

Type: Fixed displacement

Displacement

- 1.50 in*/rev (24.58 mL/rev)

Running Speed: 3500 rpm

Flow at Rated

Pressure Differential: 22.7 gpm (85.9 L/min) at 2850 psi (19 655 kPa)

Inboard Lead
Type: Fixed d
Displacement

ng Edge Slat Motor: 1 per aircraft
splacement
- 0.365 in’/rev (5.98 mL/rev)

Running Spegd: 2600 rpm

Flow at Rateo

Stabilizer Dri
Type: Fixed d
Displacement

Pressure Differential: 3.9 gpm (14.8 L/min) at 2850 psi (19655 kPa)

e Motor: 2 per aircraft
splacement
- 0.365 in’/rev (5.98 mL/rev)

Running Spegd: 2600 rpm

Flow at Rateo

Braking Systq
Type: Piston,
Volume: 200
Precharge Pr

Braking Systq
Type: Piston,
Volume: 25 in
Precharge Pr

Pressure Differential: 3.9 gpm (14.8 L/min)@t 2850 psi (19 655 kPa)
ta

m: 1 in Right System Brake System
gas charged

n® (3.68 L)

bssure: 1300 psi (8966 kPa)

m: 2 in Right Brake” Return System
9as charged

(0.411L)
pssure: 150°psi' (1034 kPa)

Left and Righ

Systems

Type: Air pressurized
Full Volume: 4.8 gal (18.8 L)

Total Volume:

6.8 gal (25.8 L)

Pressure: 40 psig (275 kPa)

Center System
Type: Air pressurized
Full Volume: 8.6 gal (32.6 L)

Total Volume:

12.3 gal (46.6 L)

Pressure: 40 psig (275 kPa)
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3.8.11 Relief Valve Data

3.8.11.1

Main System

Relief Valve: 3 per aircraft; 1 per system

Relief Pressure: 3400 - 3600 psi (23 448 - 24 828 kPa)

Reseat Press

ure: Not known

Rated Flow: Not known

3.8.12 Filtration

3.8.12.1

3.8.12.2

3.8.12.3

Pressure Filtration: 7 per aircraft

Location: 1 in

each main and auxiliary pump delivery line, except for Ram Air Turbine

Filtration Rating: 15 ym

Location: 1 in

Ram Air Turbine delivery line

Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

3.8.13 Tubing Data

3.8.13.1

3.8.13.2

3.8.13.3

Ng: 25 ym

Itration: 8 per aircraft
each main and auxiliary pump line, and in Ram Air Turbine line
Ng: 25 ym

pn: 3 per aircraft
each system return line upstream of the reservoir
ng: 15 um

High Pressure¢ - Non-Fire Zones Lines

Material Sped

ification: Ti 3Al 2.5V Titanium alloy perfAMS4945

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0:406 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.032 in

(15.875/0.813
(31.75/1.47 m

mm), 0.75/0.039 in (19.05/0.99 T*mm), 1.00/0.051 in (25.4/1.295 mm), 1.2
m)

High Pressure¢ - Fire Zones Lines

Material Sped
Diameters/W
(12.7/0.660 ¢
(25.4/1.321 nf

Low Pressure
Material Sped

ification: 21-6-9 CRES per AMS5561
Il Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508

m), 1.25/0.070.in"(31.75/1.778 mm)

Lines
ification»6061-T6 Aluminum alloy per AMS4083

Diameters/W

Il_Thicknesses: 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in (12.7/0.8

5/0.058 in

mm), 0.50/0.026 in

), 0.625/0.033 in_(115.875/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in

89 mm), 0.625/0.035 in

(15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in (25.4/0.889 mm), 1.2

5/0.035 in

(31.75/0.889 mm)

3.8.14 Fitting Data

3.8.14.1

Separable Type: 24 degree flareless
Material: Al, CRES and Titanium
End Connections: Internal swage, welded
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3.9 Boeing 777-200/300

3.9.1 Design Requirements: 14CFR Part 25/JAR 25 requirements

3.9.2 System Pressure: 3000 psi (20 690 kPa)

3.9.3 Hydraulic Fluid: AS1241

3.9.4 Number of Hydraulic Systems: 3 — Left System, Center System, Right System
3.9.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

3.9.6 Main Hydraulic Pump Data

3.9.6.1  Engine Driven Pump: 2 per aircraft; 1 in Left System; 1 in Right System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 48.0 gpm (142 L/min) at 2850 psi (19 655 kPa)
Displacement]: 3.00 in%rev (49.16 mL/rev)
Rated Speed] 3900 rpm
Rotation from|Shaft End: Counter clockwise

3.9.6.2 AC Electric Motor Pump: 2 in Center System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 6.0 gpm (22.7 L/min) at 2850 psi (19655 kPa); 12.0 gpm (45.4 L/min) at 1200 psi
(8276 kPa)
Displacement]: 0.38in*/rev (6.23 mL/rev)
Rated Speed] 8000 rpm

3.9.7 Back-up Pump Pata

3.9.7.1  AC Electric Motor Pump: 2 per aircraft; t-in-Left System; 1 in Right System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 6.0 gpm (22:7\L/min) at 2850 psi (19 655 kPa)
12.0 gpm (45)4 L/min:? at 1200 psi (8276 kPa)
Displacement: 0.38in"/rev (6,23.mL/rev)
Rated Speed] 8000 rpm

3.9.7.2  Air Turbine Dgiven Pump?2 in Center System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 53.0 gpm (200.0 L/min) at 2850 psi (19 655 kPa)
Displacement 3:00 in*/rev (49.16 mL/rev)
Running Speed: 4315 rpm

3.9.7.3 Ram Air Turbine Driven Pump: 1 in Center System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 10.0 gpm (37.9 L/min) at 2850 psi (19 655 kPa)
20.0 gpm (75.8 L/min) at 1500 psi (10 345 kPa)
Displacement: 1.15 in’/rev (18.85 mL/rev)
Running Speed: 4500 rpm
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3.9.8 Hydraulic Motor Data

3.9.8.1

3.9.8.2

3.9.8.3

3.9.9 Accumulator Dz

3.9.9.1

3.9.9.2

3.9.10 Reservoir Data

3.9.10.1

3.9.10.2

Flap Motor: 1

per aircraft

Type: Fixed displacement
Displacement: 2.35 in%/rev (38.52 mL/rev)
Running Speed: 2500 rpm

Flow at Rated

Pressure Differential: 25 gpm (94.6 L/min)

Slat Motor: 1 per aircraft
Type: Fixed displacement

Displacement

: 2.35 in/rev (38.52 mL/rev)

Running Speed: 3450 rpm

Flow at Rated

Pressure Differential: 35 gpm (132.5 L/min)

Stabilizer Dri\
Type: Fixed d
Displacement

e Motor: 2 per aircraft
splacement
- 0.80 in*/rev (1.31 mL/rev)

Running Spegd: 2320 rpm

Flow at Rateo

Braking Systq
Type: Piston,
Volume: 400
Precharge Pr

Braking Systq
Type: Piston,
Volume: 25 in
Precharge Pr

Left and Righ
Type: Air preq
Full Volume: ]
Total Volume
Pressure: 50

Pressure Differential: 8.8 gpm (33.3 L/min)
ta

m: 1 in Right System Brake System
gas charged

n’ (6.56 L)

bssure: 1300 psi (8966 kPa)

m: 2 in Right System Brake Return
9as charged

(0.411L)
bssure: 150 psi (1034 kPa)

Systems
surized
.4 gal (26.04)
12.6 gal(47.7 L)
bsig (345 kPa)

Center System

Type: Air pressurized

Full Volume: 11.0 gal (41.6 L)
Total Volume: 25.6 gal (96.9 L)
Pressure: 50 psig (345 kPa)

3.9.11 Relief Valve Data

3.9.11.1

Main System

Relief Valve: 3 per aircraft; 1 per system

Relief Pressure: 3400 - 3600 psi (23 448 - 24 828 kPa)

Reseat Press

ure: Not known

Rated Flow: Not known
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3.9.12 Filtration

3.9.12.1 Pressure Filtration: 9 per aircraft
Location: 1 in each main, auxiliary pump and Ram Air Turbine delivery line
Filtration Rating: 15 ym

3.9.12.2 Case Drain Filtration: 9 per aircraft
Location: 1 in each main, auxiliary pump and Ram Air Turbine line
Filtration Rating: 25 ym

3.9.12.3 Return Filtration: 3 per aircraft
Location: 1 in each system return line upstream of the reservoir
Filtration Rating: 15 ym

3.9.13 Tubing Data

3.9.13.1 High Pressur¢ Lines
Material Spedification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.50/0.026 in(12.7/0.660 mm), 0.625/0.032 in
(15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.051 in (254/1.295 mm), 1.25/0.070 in
(31.75/1.78 mjm)

3.9.13.2 Low Pressurg Lines
Material Spedification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.375/0.035 in (9.53/0.889.mam), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in
(15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1:00/0.035 in (25.4/0.889 mm), 1.25/0.035 in
(31.75/0.889 jnm), 1.50/0.049 in (8.1/1.245 mm)

3.9.14 Fitting Data
3.9.14.1 Separable Type: 24 degree flareless

Material: Al, GRES and Titanium
End Connectipns: Internal swage, welded
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3.10 Boeing MD-11

3.10.1 Design Requirements: 14CFR Part 25 requirements

3.10.2 System Pressure: 3000 psi (20 690 kPa)

3.10.3 Hydraulic Fluid: AS1241

3.10.4 Number of Hydraulic Systems: 3 - System 1, System 2, System 3

3.10.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

3.10.6 Main Hydraulic

ump Data
L

3.10.6.1

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

3.10.7 Back-up Pump

3.10.71

AC Electric M
Type: Variabl
Rated Flow-P
6.0 gpm (22.7

Pump: 6 per aircraft; 2 in System 1, 2 in System 2, 2 in System 3
b displacement, pressure compensated, inline piston
ressure: 37.5 gpm (142 L/min) at 2850 psi (19 651 kPa)
- 2.40 in*/rev (39.3 mL/rev)
3750 rpm
Shaft End: Clockwise

Data

otor Pump: 2 in System 3

b displacement, pressure compensated, inline'piston
ressure: 8.0 gpm (30.3 L/min) at 2200 psi(15 172 kPa)
L/min) at 2750 psi (18 966 kPa)

Displacement] 0.26 in%rev (4.26 mL/rev)
Rated Speed] 7600 rpm

3.10.7.2 Power Transfer Unit: 2 per aircraft; 1 im System 1 to drive System 3 and vice-versa;
System 3 and vice-versa

Type: Bi-diregtional, fixed displacement inline axial piston motor pump driving/driven by
inline axial pigton motor pump

Rated Flow-Pressure: 28.0 gpm_(106 L/min) at 2800 psi (19 310 kPa) to System 3

18.0 gpm (68]1 L/min) at 2700 psi (18 621 kPa) to System 1 or System 2

3.10.7.3 Power Transfer Unit; 2 per aircraft; 1 in System 3 to drive System 2 lower rudder; 1in S
1 trimming hofrizontal stabilizer

Type: Unidireftional, fixed displacement inline axial piston motor driving a fixed displac

pump

1 in System 2 to drive

a variable displacement

ystem 2 to drive System

bment inline axial piston

Rated Flow-Pressure: 8.0 gpm (30.3 L/min) at 2520 psi (17 379 kPa)
Displacement: 0.43 in%rev (7.05 mL/rev)
Rated Speed: 4600 rpm

3.10.8 Hydraulic Motor Data
3.10.8.1 Horizontal Stabilizer Motor: 2 per aircraft

Type: Dual displacement inline piston

Displacement: High - 0.82 in%rev (13.44 mL/rev), Low - 0.32 in*/rev (5.24 mL/rev)

Running Speed: At maximum displacement - 3460 rpm; at minimum displacement - 860
Flow at Rated Pressure Differential: 13.1 gpm (49.6 L/min) at 2600 psid (17 931 kPad)

0 rpm
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3.10.9 Accumulator Data
3.10.9.1 Power Generation System: 3 per aircraft; 1 per system
Type: Spherical, bladder separator, gas charged

Shell Volume: 198 in® (3.8 L)

Precharge 1000 psi (6896 kPa)

3.10.9.2 Braking System: 6 per aircraft; 3 in System 1 Braking System: 3 in System 2 Braking System
Type: Spherical, bladder separator, gas charged

Shell Volume: 198 in® (3.8 L)

Precharge 675 psi (4655 kPa)

3.10.10 Reservoir Data

3.10.10.1 System 1
Type: Hydrau
Full Volume: {
Total Volume
Pressure: 60

ically pressurized
5.25 gal (23.7 L)
12.0 gal (45.5L)
bsi (413 kPa)

3.10.10.2 System 2
Type: Hydrau
Full Volume: {
Total Volume
Pressure: 60

ically pressurized
5.25 gal (23.7 L)
12.0 gal (45.5L)
bsi (413 kPa)

3.10.10.3 System 3
Type: Hydrau
Full Volume: 1

ically pressurized
.5 gal (28.4 L)

Total Volume
Pressure: 60

3.10.11 Relief Valve Da

12.0 gal (45.51L)
bsi (413 kPa)

a

3.10.11.1 Main System
Relief Pressu
Reseat Press
Rated Flow: 4

Relief Valve: 3 per aircraft; 1 per system

re: 3600 psi (24.822 kPa)

ure: Not known

0 gpm (154L/min) at 3700 psi (25 517 kPa)

3.10.12 Filtration

3.10.12.1 Pressure Filtration: 8 per aircraft
Location: 1 in each Engine Driven Pump: and AC pump delivery line
Filtration Rating: 15 ym

3.10.12.2 Case Drain Filtration: 6 per aircraft
Location: 1 in each Engine Driven Pump: line
Filtration Rating: 15 ym

3.10.12.3 Return Filtration: 6 per aircraft
Location: 2 in each system return line upstream of the reservoir
Filtration Rating: 15 ym
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3.10.13 Tubing Data

3.10.13.1 High Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.020 in (7.93/0.5086 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.032 in (15.88/0.813 mm), 0.75/0.039 in
(19.05/0.991 mm), 1.00/0.0512 in (25.4/1.295 mm)

3.10.13.2 Low Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.016 in (7.92/0.508 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.022 in (12.7/0.559 mm), 0.625/0.020 in (15.88/0.508 mm), 0.75/0.020 in
(19.05/0.508mm), 1.00/0.028 in (25.4/0.711 mm), 1.25/0.035 in (31.75/0.889 mm)

3.10.13.2.1 Large Suctipn Lines
Material Spegcification: 6061-T4 Aluminum Alloy per AMS4083
Diameters/\{Vall Thicknesses: 1.00/0.035 in (25.4/0.889 mm), 1.25/0.035 in.(31275/0.889 mm)

3.10.13.2.2 Coiled Tubipg Lines
Material Specification: Titanium Tube, Commercial Pure
Diameters/\{Vall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.042 in
(9.53/1.067|mm), 0.50/0.056 in (12.7/1.422 mm), 0.625/0.071.in(15.88/1.803 mm)

3.10.14 Fitting Data
3.10.14.1 Separable Type: 24 degree flareless
Material: Titafium 6Al 4V per AMS4928, CRES 21469 per AMS5561

End Connectipns: Brazed

3.10.14.2 Permanent Type: External pressure swage
Material: Titamium 6Al 4V per AMS4928,CRES 21-6-9 per AMS5561
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3.11 Lockheed L-1011-1/100/200/500

3.11.1 Design Requirements: 14CFR Part 25 requirements
3.11.2 System Pressure: 3000 psi (20 690 kPa)
3.11.3 Hydraulic Fluid: AS1241
3.11.4 Number of Hydraulic Systems: 4 - System A, System B, System C, System D

3.11.5 System Temperature: Not known

3.11.6 Main Hydraulic

3.11.6.1

3.11.7 Back-up Pump

3.11.71

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Air Turbine D
Type: Variabl
Rated Flow-P
Displacement

ump Data
L

Pump: 4 per aircraft; 1 in System A, 1 in System B, 1 in System C, NS
b displacement, pressure compensated, inline piston
ressure: 38.8 gpm (147 L/min) at 2850 psi (19 655 kPa)
- 2.40 in*/rev (39.3 mL/rev)
3880 rpm
Shaft End: Counter clockwise

Data

iven Pump: 2 per aircraft; 1 in System B, 1 inSystem C
b displacement, pressure compensated, inline'piston
ressure: 37.5 gpm (142 L/min) at 2850 psiv(19 655 kPa)
- 2.40 in*/rev (39.3 mL/rev)

Running Spe

d: 3880 rpm

3.11.7.2 AC Electric Motor Pump: 2 per aircraft; 1 in System B, 1 in System C
Type: Variable displacement, pressure gompensated, inline piston
Rated Flow-Pressure: 10.5 gpm (39.8 L/min) at 1850 psi (12 759 kPa)
6.6 gpm (25.0 L/min) at 2800 psi (19310 kPa)

Displacement 0.22 in*/rev (3.101 mL/rev)

3.11.7.3

3.11.74

Running Spe

Power Transf
Type: Unidire
axial piston p
Rated Flow-P

d: 11 300 rpm

er Unit: 2 per aircraft; 1 in System C to drive System D; 1 in System B tod
Ctional, fixed displacement bent-axis axial piston motor driving a fixed disp
imp

ressure: 32 gpm (121 L/min) at 2500 psi (17 241 kPa)

Displacement

- 1252 in’/rev (24.91 mL/rev)

ystem D

five System A

Running Speed: 5600 rpm

Ram Air Turbine Driven Pump: 1 in System B
Type: Variable displacement, pressure compensated, inline piston

Rated Flow-P
Displacement

ressure: 15.8 gpm (59.8 L/min)
- 0.75 in*/rev (12.29 mL/rev)

Running Speed: 5200 rpm

3.11.8 Hydraulic Motor Data

3.11.8.1

Slat Drive Motor: 2 per aircraft

Type: Fixed d
Displacement

isplacement
:0.75 in*/rev (12.29 mL/rev)

Running Speed: 2900 rpm

Flow at Rated

Pressure Differential: 8.5 gpm (32.2 L/min)

acement bent-axis
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3.11.8.2 Trailing Edge Flap Motor: 2 per aircraft
Type: Fixed displacement
Displacement: 0.44 in%rev (7.21 mL/rev)
Running Speed: 7800 rpm
Flow at Rated Pressure Differential: 11.4 gpm (43.2 L/min)

3.11.9 Accumulator Data

3.11.9.1 Braking System: 1 in System B Braking System
Type: Piston, gas charged
Volume: 200 in®(3.28 L)
Precharge Pressure: 1000 psi (6897 kPa)

3.11.9.2 Braking Systgm: 1 in System C Braking System
Type: Piston, [gas charged
Volume: 707 in*(11.59 L)
Precharge Pressure: 750 psi (5172 kPa)

3.11.10 Reservoir Data

3.11.10.1 System A
Type: Hydraulically pressurized
Volume: 6 gal (22.9 L)
Pressure: 85 psi (586 kPa)

3.11.10.2 System B
Type: Hydraulically pressurized
Volume: 6 gal (22.9 L)
Pressure: 85 psi (586 kPa)

3.11.10.3 System C
Type: Hydraulically pressurized
Volume: 12 gal (45.7 L)
Pressure: 85 psi (586 kPa)

3.11.10.4 System D
Type: Hydraulically pressurized
Volume: 6 gal (22.9 L)
Pressure: 85 psi (586'kPa)

3.11.11 Relief Valve Data

3.11.11.1 Main System Relief Valve: 4 per aircraft; 1 per system
Relief Pressure: 3500 psi (24 138 kPa)
Reseat Pressure: Not known
Rated Flow: 40 gpm (152 L/min) at 3500 psi (24 138 kPa)

3.11.12 Filtration

3.11.12.1 Pressure Filtration: 11 per aircraft
Location: 1 in each pump delivery line
Filtration Rating: 15 ym

3.11.12.2 Case Drain Filtration: 11 per aircraft
Location: 1 in each pump line
Filtration Rating: 15 ym
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3.11.12.3 System Fill/Return Filtration: 4 per aircraft

Location: 1 in

each system return line upstream of the reservoir

Filtration Rating: 3 ym

3.11.13 Tubing Data

3.11.13.1 High Pressure Lines

Material Spec

ification: 21-6-9 CRES per AMS5561

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.312/0.020 in
(7.93/0.508 mm), 0.375/0.028 in (9.525/0.0711 mm), 0.375/0.020 in (9.525/0.0508 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.033 in (15.88/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in

(25.4/1.321 m

m), 1.25/0.065 in (31.75/1.651 mm)

3.11.13.2 Low Pressure
Material Sped

Diameters/Wall Thicknesses: 0.375/0.028 in (9.525/0.711 mm), 0.375/0.035 in ,(9:525/0

0.50/0.028 in
0.75/0.042 in
(28.58/0.889

3.11.13.3 Low Pressure
Material Sped

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm, 0.375/0.020 in

(9.525/0.508
(19.05/0.508
(31.75/0.889

3.11.14 Fitting Data
3.11.14.1 Separable Ty
Material: Sted

End Connecti

3.11.14.2 Permanent Ty
Material: Steqd

Lines: (Suction and return lines outside fire zones, landing gear and pres
ification: 6061-T6 Aluminum alloy per AMS4083

12.7/0.711 mm), 0.625/0.0350 in (15.88/0.889 mm), 0.75/0.028.in(19.05/
19.05/1.067 mm), 1.00/0.049 in (25.4/1.245 mm), 1.125/.065/in"(28.58/1.
mm) 1.25/0.032 in (31.75/0.813 mm), 1.50/0.028 in (31.75/0:889 mm)

Lines: (suction and return lines inside fire zones, landing gear and pressu
ification: 21-6-9 CRES per AMS5561

mm), 0.50/0.020 in (12.7/0.508 mm), 0.625/0.020"in (15.88/0.508 mm), 0.7
mm), 1.00/0.026 in (25.4/0.660 mm), 1.25/0:032 in (31.75/0.813 mm), 1.5
mm)

be: 8 degree 30' Lip seal
[, Aluminum alloy
pns: Brazed

pe: Brazed
[, Aluminum alloy:.

surized areas)
.889 mm),

0.711 mm),
651 mm), 1.125/.028 in

rized areas)

5/0.020 in
D/0.035 in
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FIGURE 3.11 - LOCKHEED L.1011-1/100/200/500 HYDRAULIC SYSTEM SCHEMATIC
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3.12 McDonnell Douglas DC-10-10/30/40

3.12.1 Design Requirements: 14CFR Part 25 requirements

3.12.2 System Pressure: 3000 psi (20 690 kPa)

3.12.3 Hydraulic Fluid: AS1241

3.12.4 Number of Hydraulic Systems: 3 - System 1, System 2, System 3

3.12.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

3.12.6 Main Hydraulic

ump Data
L

3.12.6.1

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

3.12.7 Back-up Pump

3.12.71

AC Electric M
Type: Variabl
Rated Flow-P
6.0 gpm (22.7

Pump: 6 per aircraft; 2 in System 1, 2 in System 2, 2 in System 3
b displacement, pressure compensated, inline piston
ressure: 37.5 gpm (142 L/min) at 2850 psi (19 651 kPa)
- 2.40 in*/rev (39.3 mL/rev)
3750 rpm
Shaft End: Clockwise

Data

otor Pump: 2 in System 3

b displacement, pressure compensated, inline'piston
ressure: 8.0 gpm (30.3 L/min) at 2200 psi(15 172 kPa)
L/min) at 2750 psi (18 966 kPa)

Displacement] 0.26 in%rev (4.26 mL/rev)
Rated Speed] 7600 rpm

3.12.7.2 Power Transfer Unit: 2 per aircraft; 1 in System 1 to drive System 3 and vice-versa;
System 3 and vice-versa

Type: Bi-diregtional, fixed displacement inline axial piston motor pump driving/driven by
inline axial pigton motor pump

Rated Flow-Pressure: 28.0 gpm_(106 L/min) at 2800 psi (19 310 kPa) to System 3

18.0 gpm (68]1 L/min) at 2700 psi (18 621 kPa) to System 1 or System 2

3.12.7.3 Power Transfer Unit; 2 per aircraft; 1 in System 3 to drive System 2 lower rudder; 1in S
1 trimming hofrizontal stabilizer

Type: Unidireftional, fixed displacement inline axial piston motor driving a fixed displac

pump

1 in System 2 to drive

a variable displacement

ystem 2 to drive System

bment inline axial piston

Rated Flow-Pressure: 8.0 gpm (30.3 L/min) at 2520 psi (17 379 kPa)
Displacement: 0.43 in%rev (7.05 mL/rev)
Rated Speed: 4600 rpm

3.12.8 Hydraulic Motor Data
3.12.8.1 Horizontal Stabilizer Motor: 2 per aircraft

Type: Dual displacement inline piston

Displacement: High - 0.82 in%rev (13.44 mL/rev), Low - 0.32 in*/rev (5.24 mL/rev)

Running Speed: At maximum displacement - 3460 rpm; at minimum displacement - 860
Flow at Rated Pressure Differential: 13.1 gpm (49.6 L/min) at 2600 psid (17 931 kPad)

0 rpm
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3.12.9 Accumulator Data

3.12.9.1 Power Generation System: 3 per aircraft; 1 per system
Type: Spherical, bladder separator, gas charged
Shell Volume: 198 in® (3.8 L)
Precharge 1000 psi (6896 kPa)

3.12.9.2 Braking System: 2 per aircraft; 2 in System 1 Braking System: 2 in System 3 Braking System
Type: Spherical, bladder separator, gas charged
Shell Volume: 198 in® (3.8 L)
Precharge 1000 psi (6896 kPa)

3.12.10 Reservoir Data

3.12.10.1 System 1
Type: Hydraulically pressurized
Full Volume: $.25 gal (19.9 L)
Total Volume] 12.2 gal (45.52 L)
Pressure: 60 psi (413 kPa)

3.12.10.2 System 2
Type: Hydraulically pressurized
Full Volume: 4.5 gal (17.0 L)
Total Volume] 12.2 gal (45.52 L)
Pressure: 60 psi (413 kPa)

3.12.10.3 System 3
Type: Hydraulically pressurized
Full Volume: 6.75 gal (25.5 L)
Total Volume] 12.2 gal (45.52 L)
Pressure: 60 psi (413 kPa)

3.12.11 Relief Valve Daja
3.12.11.1 Main System [Relief Valve: 3 per aircraft; 1 per system
Relief Pressufe: 3600 psi (24.822 kPa)
Reseat Presspre: Not known
Rated Flow: 40 gpm (151/L/min) at 3700 psi (25 517 kPa)

3.12.12 Filtration

3.12.12.1 Pressure Filtration: 8 per aircraft
Location: 1 in each Engine Driven Pump: and AC pump delivery line
Filtration Rating: 15 ym

3.12.12.2 Case Drain Filtration: 6 per aircraft
Location: 1 in each Engine Driven Pump: line
Filtration Rating: 15 ym

3.12.12.3 Return Filtration: 6 per aircraft
Location: 2 in each system return line upstream of the reservoir
Filtration Rating: 15 ym
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3.12.13 Tubing Data

3.12.13.1 High Pressure Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.312/0.016 in (7.93/0.406 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.033 in (15.88/0.838 mm), 0.75/0.039 in
(19.05/0.991 mm), 1.00/0.052 in (25.4/1.32 mm)

3.12.13.2 Low Pressure Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.312/0.016 in (7.92/0.406 mm), 0.375/0.016 in
(9.525/0.0406 mm), 0.50/0.016 in (12.7/0.406 mm), 0.625/0.016 in (15.88/0.406 mm), 0.75/0.016 in
(19.05/0.406 mm), 1.00/0.020 in (25.4/0.508 mm). 1.25/0.024 in (31.75/0.610 mm)

3.12.13.2.1 Large Suctipn Lines
Material Spegcification: 6061-T4 Aluminum Alloy per AMS4083
Diameters/\{Vall Thicknesses: 1.00/0.035 in (25.4/0.889 mm), 1.25/0.035 in.(31275/0.889 mm)

3.12.13.2.2 Coiled Tubing
Material Specification: 304 CRES per MIL-T-6845
Diameters/\{Vall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.3123/0.035 in (7.92/0.889 mm)
Material Specification: Titanium Tube, Commercial Pure
Diameters/\Vall Thicknesses: 0.375/0.035 in (9.53/0.889 mm);,0.50/0.065 in (12.7/1.651 mm), 0.625/0.072 in
(15.88/1.82D mm)

3.12.14 Fitting Data
3.12.14.1 Separable Type: 24 degree flareless
Material: 21-6-9 CRES per AMS5561, Aluminum-alloy 6061-T6
End Connectipns: Brazed on 21-6-9 CRES

3.12.14.2 Permanent Type External pressure swage
Material: 21-6-9 CRES per AMS556 13, Aluminum alloy 6061-T6
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4. NARROW BODY JET AIRLINERS

TABLE 2 — NARROW BODY JET AIRCRAFT HYDRAULIC SYSTEM DATA
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TABLE 2 (CONTINUED) — NARROW BODY JET AIRCRAFT HYDRAULIC
SYSTEM DATA
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4.1

4.1.1

4.1.6.1 Engine Driven Pump: 4 per aircraft; 2 in Green System, 2 in Blue System

4.1.6.2

41.7

41.71

41.7.2

41.7.3

Aerospatiale/BAC Concorde
Design Requirements: Concorde TSS Standards
System Pressure: 4000 psi (27 586 kPa)

Hydraulic Fluid: Silicate-ester

Number of Hydraulic Systems: 3 - Blue System, Yellow System, Green System

System Temperature: -65 to +300 °F (-54 to +149 °C)

Main Hydraulic Pump Data

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 33.8 gpm (128 L/min) at 3840 psi (26 500 kPa)
Displacement] 2.15 in%rev (35.4 mL/rev)

Rated Speed
Rotation from

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Back-up Pump

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Ram Air Turb
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

3920 rpm
Shaft End: Counter clockwise

Pump: 2 in Yellow System

b displacement, pressure compensated, inline pisten
ressure: 18.5 gpm (70 L/min) at 3840 psi (26 500 kPa)
- 1.18 in*/rev (19.3 mL/rev)

3920 rpm

Shaft End: Clockwise

Data

b displacement, pressure gompensated, inline piston
ressure: 15.5 gpm (59 L/min) at 3650 psi (25 172 kPa)
- 0.75 in/rev (18.84 mlrev)

5200 rpm

ne Driven Pump:™ in Yellow System (Flight controls supply)
b displacement, pressure compensated, inline piston
ressure:x}2:1 gpm (46 L/min) at 3650 psi (25 172 kPa)

- 0.587 in°/rev (9.61 mL/rev)

5200-fpm

ne Driven Pump: 1 in Green System (Emergency electrical generator supply)

AC Electric Motor Pump: 2 per aircraft; 1 in Green/Yellow System; 1 in Blue/Yellow System (Ground use only)
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 0 gpm (0 L/min) at 3480 psi (24 000 kPa); 7.4 gpm (28 L/min) at 3335 psi (23 000 kPa)

Displacement
Rated Speed:

:0.23 in*/rev (3.77mL/rev)
7700 rpm
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4.1.8

4.1.8.1

4.1.8.2

4.1.8.3

4.1.9 Accumulator Dg

4.1.91

4.1.9.2

4.1.10 Reservoir Data

4.1.10.1

4.1.10.2

4.1.10.3

Fuel Transfer

Hydraulic Motor Data

Pump Motor: 2 per aircraft

Type: Fixed displacement

Displacement

- 0.043 in*/rev (0.70 mL/rev)

Running Speed: 6000 rpm

Flow at Rated

Pressure Differential: 1.1 gpm (4.3 L/min)

Intake Ramp Door Actuator: 8 per aircraft
Type: Fixed displacement

Displacement

:0.53 in*/rev (8.7 mL/rev)

Running Speed: 7000 rpm

Flow at Rated

Pressure Differential: 17.4 gpm (66 L/min)

Constant Speed Motor Electrical Generator: 1 per aircraft
Type: Variable displacement
Displacement 1.10 in%rev (18.0 mL/rev)

Running Spe
Flow at Rated

Power Gener
Type: Piston,
Volume: 122
Precharge Pr

Braking Systq
Type: Piston,
Volume: 358

Precharge Pr

Green Systen
Type: Metal b
Maximum Vol
Full Volume: 4
Pressure: 65

d: 8000 rpm
Electrical Load/Pressure Differential: 28.0 gpm (127 L/minj-at 3000 psi (2

ta

btion System: 3 per aircraft; 1 per system
gas charged

n’(2.0L)

bssure: 2300 psi (15 800 kPa)

m: 1 in Yellow braking system
gas charged

n’(5.9L)

bssure: 2300 psi (15 800 kPa)

N
ellows, air pressurized
ume: 7.1 gal(27.1 L)
1.0 gal (15.0L)

bsig (450 kPa)

D 690 kPa)

Yellow Syster

N

Type: Metal b
Maximum Vol

ellows, air pressurized
ume: 9.0 gal (34.0L)

Full Volume: 5.8 gal (22.0 L)
Pressure: 65 psig (450 kPa)

Blue System
Type: Metal b
Maximum Vol

ellows, air pressurized
ume: 4.1 gal (15.5L)

Full Volume: 2.1 gal (18.0 L)
Pressure: 65 psig (450 kPa)
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4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

1.1

A1.2

121

2.2

123

13.1

A13.141

13.1.2

13.2

13.241

13.2.2

Main System

.11 Relief Valve Data

Relief Valve: 3 per aircraft; 1 per system

Cracking Pressure: 4756 psi (32 800 kPa)
Reseat Pressure: 4466 psi (30 800 kPa)
Rated Flow: 35 gpm (132 L/min)

Thermal Relief Valve: 1 in Yellow braking system
Cracking Pressure: 4756 psi (32 800 kPa)
Reseat Pressure: 4466 psi (30 800 kPa)

Rated Flow: 0.3 gpm (1 L/min)

.12 Filtration

Pressure Filtr,
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

.13 Tubing Data

htion: 9 per aircraft
each main and auxiliary pump delivery line
ng: 10 ym

Itration: 9 per aircraft
each main and auxiliary pump line
ng: 50 ym

pn: 3 per aircraft
each system return line upstream of the reservoir
Ng: 3 um

High Pressur¢ Lines

Material Sp
Diameters/\|
(7.937/0.50
(15.875/1.0

Material Sp
Diameters/\
(7.937/0.55
(15.875/1.2

bcification: Ti 3Al 2.5V Titanium alloy

Vall Thicknesses: 0.188/0.018 in (4.775/0.457), 0.25/0.018 in (6.35/0.457 imm), 0.313/0.020 in

B mm), 0.375/0.024 in(9.53/0.610 mm), 0.5/0.032 in 12.7/0.813 mm), 0.62
16 mm), 0.75/0.048 in (19.05/1.219 mm), 1.0/0.064 in (25.4/1.626 mm)

beification: Stainless steel per AM350 (nacelle areas)

Vall Thicknésses: 0.188/0.018 in (4.775/0.457), 0.25/0.018 in (6.35/0.457
D mm), 0.375/0.024 in (9.53/0.610 mm), 0.5/0.032 in (12.7/0.813 mm), 0.6
19 mm),~0.75/0.056 in (19.05/1.422 mm)

5/0.04 in

mm), 0.313/0.022 in
P5/0.048 in

Low Pressure

Lines

Material Specification: Aluminum alloy per AG 4 MC
Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028 in (7.94/0.711 mm), 0.375/0.028 in
(9.35/0.711 mm), 0.5/0.032 in (12.7/0.813 mm), 0.625/0.036 in (15.875/0.914 mm), 0.75/0.036 in
(9.53/0.914 mm), 1.0/0.036 in (25.4/0.914 mm), 1.25/0.036 in (31.75/0.914 mm), 1.5/0.036 in

(38.1/0.914

mm)

Material Specification: Annealed steel per Z3CN18 (fire zones)
Diameters/Wall Thicknesses: 0.313/0.018 in (7.937/0.457 mm), 0.375/0.018 in (9.35/0.457 mm), 0.5/0.018 in
(12.7/0.457 mm), 0.625/0.018 in (15.875/0.457 mm), 0.75/0.018 in (9.53/0.457 mm), 1.0/0.020 in

(25.4/0.51 mm), 1.25/0.022 in (31.75/0.56 mm)
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4.1.14 Fitting Data

4.1.14.1 Separable Type: Not known
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
End Connections: Internal swage, external pressure swage

4.1.14.2 Permanent Type: Externally pressure swaged
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
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FIGURE 4.1 - AEROSPATIALE/BAC CONCORDE HYDRAULIC SYSTEM SCHEMATIC
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4.2  Airbus A318/A319/A320/A321

4.2.1

422

4.2.3

424

4.2.5

4.2.6

4.2.6.1

4.2.6.2

4.2.7

4.2.71

4.2.7.2

4.2.7.3

4274

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 — Blue System, Yellow System, Green System
System Temperature: -65 to +224 °F (-54 to +107 °C)

Main Hydraulic Pump Data

Engine Driven Pump: 2 per aircraft; 1 in Green System, 1 in Yellow System
Type: Variable displacement, pressure compensated, inline piston

Rated Flow-Pressure: 37 gpm (140 L/min) at 2950 psi (20 345 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)

Rated Speed] 3720 rpm

Rotation from|Shaft End: Clockwise

AC Electric Motor Pump: 1 in Blue System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 6.1 gpm (23 L/min) at 2840 psi (19 586 kPa); 8.5 gpm (32 L/min) gt 2175 psi
(15 000 kPa)
Displacement 0.263 in%/rev (4.30 mL/rev)
Rated Speed] 7600 rpm

Back-up Pump Data

AC Electric Motor Pump: 1 in Yellow System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 6.1 gpm (23:L/min) at 2840 psi (19 586 kPa); 8.5 gpm (32 L/min) pt 2175 psi
(15 000 kPa)
Displacement 0.263 in*/rev (4'30/rev)
Rated Speed] 7600 rpm

Ram Air Turb|ne Driven~Pump: 1 in Blue System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 15.3 gpm (58 L/min) at 2840 psi (19 586 kPa); 20.6 gpm (78 L/mih) at 2175 psi
(15 000 kPa)
Displacement: 1.15 in°/rev (18.84 mL/rev)
Rated Speed: 5400 rpm

Power Transfer Unit: 1 in Green System to power Yellow System or vice-versa

Type: Bi-directional fixed displacement bent axis piston hydraulic motor pump combined with a variable
displacement inline piston motor pump

Rated Flow and Speed: Yellow to Green - 23.10 gpm (90 L/min) at 6962 rpm

Green to Yellow - 13.10 gpm (50 L/min) at 4909 rpm

Displacement: Fixed displacement motor - 0.815 in*/rev (13.106 mL/rev)

Variable displacement pump - 0.655 in*/rev (0.73 mL/rev) pump operation; 0.980 in*/rev (16.06 mL/rev) motor
operation; 0.815 in*/rev (13.106 mL/rev) at neutral

Hand Pump: 1 in Yellow System to open cargo door
Pressure - Displacement: 500 - 725 psi (3 448 - 5 000 kPa); 1.8 in> (30 mL)/cycle
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4.2.7.5 Hand Pump: 1 in Green System to fill hydraulic systems
Pressure - Displacement: 725 - 3000 psi (5000 - 20 690 kPa); 0.6 in® (10 mL)/cycle

4.2.8 Hydraulic Motor Data

4.2.8.1  Flap Motor: 2 per aircraft
Type: Fixed displacement
Displacement: 0.33 in%rev (5.41 mL/rev)
Running Speed: 3500 rpm
Flow at Rated Pressure Differential: 5.2 gpm (18.9 L/min)

4.2.8.2 Slat Motor: 2 per aircraft
Type: Fixed displacement
Displacement 0.33 in%rev (5.41 mL/rev)
Running Spegd: 3500 rpm
Flow at Rated Pressure Differential: 5.2 gpm (18.9 L/min)

4.2.8.3 Trimming Horjizontal Stabilizer Actuator: 2 per aircraft
Type: Fixed djsplacement
Displacement 0.17 in%rev (2.76 mL/rev)
Running Spegd: 3600 rpm
Flow at Rated Pressure Differential: 6.1 gpm (22 L/min)

4.2.84 Constant Speed Motor Electrical Generator: 1 per aircraft
Type: Variable displacement
Displacement 0.22 in%rev (3.61 mL/rev)
Running Speg¢d: 12000 rpm
Flow at Rated Electrical Load/Pressure Differentiat*7.7 gpm (35 L/min) at 2465 psi (17 (000 kPa)

4.2.9 Accumulator Ddta

4.29.1 Power Genergation System: 3 per aircraft;1 per system
Type: Bladdef separator, gas charged
Volume: 60 in° (1.0 L)
Precharge Pressure: 1885 psi (13 000 kPa)

4.29.2 Load Alleviatipn System 4.per aircraft (A320 only); 2 in Green System 2 in Yellow System
Type: Bladdef separator,.gas charged
Volume: 60 in® (1.0/L)
Precharge Pressirer’ 1885 psi (13 000 kPa)

4.29.3 Braking System: 1 in Yellow System
Type: Bladder separator, gas charged
Volume: 366 in® (6.0 L)
Precharge Pressure: 1450 psi (10 000 kPa)

4.2.10 Reservoir Data

4.2.10.1 Green System
Type: Air pressurized
Volume: 6.1 gal (23 L)
Pressure: 51 psig (352 kPa)

4.2.10.2 Yellow System
Type: Air pressurized
Volume: 5.3 gal (20 L)
Pressure: 51 psig (352 kPa)
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4.2.10.3

Blue System

Type: Air pressurized

Volume: 2.6 g

al (10 L)

Pressure: 51 psig (352 kPa)

4.2.11 Relief Valve Data

42111

4211.2

4.212 Fi

42121

42122

42123

4.2.13 Tubing Data

4.2.13.1

4.2.13.2

4.2.13.2.1

4.2.13.2.2

Main System Relief Valve: 3 per aircraft; 1 per system
Cracking Pressure: 3437 psi (23 700 kPa)

Reseat Pressure: 3190 psi (22 000 kPa)

Rated Flow: 37 gpm (140 L/min)

Thermal Reli

f Valve: 1 per aircraft on alternate braking system

Cracking Pregsure: 3800 psi (26 207 kPa)
Reseat Presspre: 3500 psi (24 138 kPa)

Rated Flow: (

ltration

.02 gpm (0.08 L/min)

Pressure Filtration: 4 per aircraft

Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

each system; Green brake system
ng: 15 um

Itration: 2 per aircraft
each main pump line
ng: 15 um

pn: 3 per aircraft;
each return line upstream of the feservoir
Ng: 3 um

High Pressur¢ Lines

Material Sped

Diameters/Wall Thicknesses:\0:25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483
m), 0.625/0:032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1

(12.7/0.660 m
(25.4/1.295 m

Low Pressure

ification: Ti 3Al 215V Titanium alloy per AMS 4945

m)

Lines

Material Specification: 6061-T6 Aluminum alloy per AMS 4083

mm), 0.5/0.025 in
0/0.05 in

Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.35/0.889 mm), 0.5/0.035 in
(12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (9.53/0.889 mm), 1.0/0.048 in

(25.4/1.219

mm), 1.5/0.035 in (38.1/0.889 mm)

Material Specification: 21-6-9 CRES per AMS 5561 (fire zones, tire burst areas, pipe diameter greater than
1in (25.4 mm))
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.35/0.508 mm), 0.5/0.026 in
(12.7/0.66 mm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (9.53/0.991 mm), 1.0/0.052 in

(25.4/1.321

mm), 1.5/0.024 in (38.1/0.609 mm)
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4.2.13.2.3 Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945 (Nose and main landing gear bay, exposed
areas, wing fuel tank)
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.5/0.025 in
(12.7/0.660 mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.05 in
(25.4/1.295 mm)

4.2.14 Fitting Data
4.2.14.1 Separable Type: 24 degree flareless
Material: Stainless steel for high pressure, Aluminum alloy for low pressure

End Connections: Internal swage, external pressure swage

4.2.14.2 Permanent Type: Externally pressure swaged
Material: Stainless steel for high pressure, Aluminum alloy for low pressure
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FIGURE 4.2 - AIRBUS A318/A319/A320/A321 HYDRAULIC SYSTEM SCHEMATIC
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4.3 BAC 111-500

4.3.1

4.3.2

4.3.3

43.4

4.3.5

4.3.6

4.3.6.1

4.3.7

4.3.71

4.3.7.2

4.3.8

4.3.8.1

4.3.8.2

Design Requirements: BCAR Section D/14CFR Part 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 2 — No. 1 System, No. 2 System
System Temperature: -40 to +194 °F (-40 to +90 °C)

Main Hydraulic Pump Data

Back-up Pump

Hydraulic Motor

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

DC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Flap Motor: 2
Type: Fixed d
Displacement

Pump: 2 per aircraft; 1 in No. 1 System, 1 in No. 2 System
b displacement, pressure compensated, inline piston
ressure: 22.5 gpm (85.2 L/min) at 2950 psi (20 345 kPa)
- 1.60 in*/rev (26.2 3 mL/rev)
3750 rpm
Shaft End: Counter clockwise or clockwise (engine dependant)

Data

otor Pump: 2 per aircraft; 1 in No. 1 System, 1;in No. 2 System
b displacement, pressure compensated, inline'piston

ressure: 5.0 gpm (19 L/min) at 2700 psi.(4#8 621 kPa)

- 0.22 in*/rev (3.61 mL/rev)

7600 rpm

otor Pump: 1 in No. 2 System

b displacement, pressure gompensated, inline piston
ressure: 0.48 gpm (1.8 L/min) at 2950 psi (20 345 kPa)
£ 0.07 in%rev (1.15 ml/tev)

2000 rpm — pump{.8500 rpm - motor

Data
per aircraft

splacement
- Notknown

Rated Speed

Not known

Tailplane Actuator Motor 2 per aircraft

Type: Fixed d
Displacement
Rated Speed:

isplacement
: Not known
Not known

4.3.9 Accumulator Data

4.3.91

Power Generation System: 2 per aircraft; 1 per system

Type: Piston,
Volume: 97 in

9as charged
(1.6L)

Precharge Pressure: 2000 psi (13 793 kPa)
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4.3.9.2

4.3.9.3

4394

4.3.10 Reservoir Data

4.3.10.1

4.3.10.2

4.3.10.3

4.3.11 Relief Valve Da

4.3.11.1

4.3.12 Filtration

4.3.12.1

4.3.12.2

4.3.12.3

Nosewheel Steering System: 1 in No. 1 System
Type: Piston, 9as charged
(

Volume: 97 in

161L)

Precharge Pressure: 1500 psi (0345 kPa)

Braking System: 1 in No. 2 System

Type: Piston, gas charged

Volume: 204 in® (3.3 L)

Precharge Pressure: 1000 psi (6897 kPa)

Braking Syste

m: 1 in No. 2 System (standby brakes)

Type: Piston, 9as charged

Volume: 97 i

(1.61L)

Precharge Pressure: 1500 psi (0345 kPa)

No.1 System
Type: Air preq
Volume: 3.3 ¢

surized
al (13L)

Pressure: 38 psig (262 kPa)

No.2 System
Type: Air preq
Volume: 4.7

surized
al (18L)

Pressure: 38 psig (262 kPa)

No.2 System Emergency

Type: Air preq
Volume: 1.4 d

surized
al (51L)

Pressure: 38 psig (262 kPa)

a

Main System [Relief Valve: 2 per aircraft; 1 per system
Cracking Pregsure: 3500 psi (24 138 kPa)
Reseat Presspre: 3400 psi(23 448 kPa)

Rated Flow: 2

1.6 gpm\(82 L/min)

Pressure Filtration: 5 per aircraft

Location: 1 in

each pump delivery line

Filtration Rating: 15 ym

Case Drain Fi
Location: 1 in

Itration: 2 per aircraft
each EDP line

Filtration Rating: 15 ym

Return Filtration: 5 per aircraft

Location: 1 in each system return line upstream of the reservoir

Filtration Rating: 3 ym
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4.3.13 Tubing Data

4.3.13.1 High Pressure Lines
Material Specification: 304 - '/ hard CRES per MIL-T-6845
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.051 mm), 0.312/0.020 in (7.938/0.051 mm), 0.375/0.028 in
(9.53/0.711 mm), 0.5/0.035 in (12.7/0.889 mm)

4.3.13.2 Low Pressure Lines
Material Specification: 6061-T6 Aluminum alloy per AMS 4083
Diameters/Wall Thicknesses: 0.375/0.035 in (9.35/0.889 mm), 0.5/0.035 in (12.7/0.889 mm), 0.625/0.035 in
(15.875/0.889 mm), 1.0/0.042 in (25.4/1.067 mm)

4.3.14 Fitting Data

4.3.14.1 Separable Type: 24 degree flareless
Material: Staipless steel for high pressure, Aluminum alloy for low pressure
End Connectipns: Bite type
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FIGURE 4.3 - BAC 111-500 HYDRAULIC SYSTEM SCHEMATIC
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4.4 BAE Systems 146-100/200/300/Avro RJ70/85/100/115

441 Design Requirements: 14CFR Part 25/JAR 25 requirements

442 System Pressure: 3000 psi (20 690 kPa)

4.4.3 Hydraulic Fluid: AS1241

4.4.4 Number of Hydraulic Systems: 2 - Green System, Yellow System

445 System Temperature: -65 to +194 °F (-54 to +90 °C)

4.4.6 Main Hydraulic

4.4.6.1

4.4.6.1.1

4.4.6.1.2

4.4.7 Back-up Pump

4471

44.7.2

44.7.3

Engine Driver

Type: Variabl
Rated Speed
Rotation from

ump Data
L

b displacement, pressure compensated, inline piston
5000 rpm
Shaft End: Clockwise

All BAE Sygtems 146 and Avro RJ aircraft up to mid 1997

Rated Flow

Pressure: 15.0 gpm (56.8 L/min) at 2950 psi (20 345-kPa)

Displacement: 0.75 in%rev (12.29 mL/rev)

All Avro RJ
Rated Flow

aircraft since mid 1997
Pressure: 20.5 gpm (77.5 L/min) at 2950 psi.(20 345 kPa)

Displacement: 1.00 in%rev (15.63 mL/rev)

AC Electric M
Type: Variabl
Rated Flow-P|
(18 966 kPa)

Data

otor Pump: 1 in Yellow System
b displacement, pressure ¢ompensated, inline piston

Displacement: 0.26 in*/rev (4.26 ml/rev)

Rated Speed

DC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

7600 rpm

otor Pump-1in Yellow System

b displacement, pressure compensated, inline piston
ressufe:*0.48 gpm (1.8 L/min) at 2750 psi (18 966 kPa)
- 0.07-in%rev (1.15 mL/rev)

2000 rpm

Pump: 2 per aircraft; 1 in Green System 1 in Yellow System

Power Transfer Unit: 1 in Yellow System to drive Green System
Type: Unidirectional fixed displacement inline piston motor driving a fixed displacement inline piston pump

Rated Flow-P

ressure: 10.8 gpm (41.0 L/min) at 2205 psi (15 000 kPa)

Displacement: 0.55 in*/rev (9.0 mL/rev) pump and motor

Rated Speed:

4790 rpm

4.4.8 Hydraulic Motor Data

4.4.81

Flap Motor: 2
Type: Fixed d
Displacement

per aircraft
isplacement inline axial piston
:0.15 in*/rev (2.46 mL/rev)

Running Speed: 4500 rpm
Flow at Rated Pressure Differential: 2.7 gpm (10.2 L/min)

ressure: 8.0 gpm (30.3 L/min) at 2200 psi (15 172 kPa); 6.0 gpm (22.7 L/min) at 2750 psi
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4.4.8.2 Constant Speed Motor Electrical Generator: 1 per aircraft

Type: Variable displacement inline axial piston

Displacement: 0.25 in%rev (4.10 mL/rev)

Running Speed: 12 000 rpm

Flow at Rated Pressure Differential: 10.0 gpm (37.9 L/min) at 2300 psi (15 862 kPa) - unit supplying 6 kVA with
power factor = 1.0

4.4.8.3 Auxiliary Fuel Pump: 2 per aircraft

4.4.9 Accumulator Dg

4.4.91

4492

4.4.10 Reservoir Data

4.4.10.1

4.4.10.2

4.4.11 Relief Valve Da

Type: Gear m
Displacement

otor
: Not known

Running Speed: Not known
Flow at Rated Pressure Differential: 2.7 gpm (10.2 L/min)

Power Gener
Type: Piston,
Volume: 114
Precharge Pr

Braking Systq
Type: Piston,
Volume: 114
Precharge Pr

Green Systen
Type: Air preq
Full Volume: ]
Total Volume
Pressure: 50

Yellow Syster
Type: Air preq
Full Volume:

Total Volume
Pressure: 50

ta

btion System: 1 in Green system
gas charged

n’ (1.87 L)

bssure: 1000 psi (6 897 kPa)

m: 1 in Yellow system

gas charged

n’ (1.87 L)

bssure: 1000 psi (6 897 kPa)

1
surized

.8 gal (10.7 L)
4.1gal (15.6L)
Dsi (344.8 kPa)

n
surized

B.10 gal (11.9:L)
4.1 gal (15.6-L)
bsi (344:8.kPa)

a

4.4.11.1 Main System Relief Valve: 2 per aircraft; 1 per system
Relief Pressure: 3850 psi (26 551 kPa)

Rated Flow: 15.0 gpm (56.8 L/min)

Reseat Pressure: 3200 psi 22 068 kPa)

4.4.11.2 DC Pump Relief Valve: 1 per aircraft in Yellow braking system
Relief Pressure: 3850 psi

Rated Flow: 0.5 gpm (1.9 L/min)

Reseat Pressure: 3200 psi 22 068 kPa)
4.4.12 Filtration

4.4.12.1 Pressure Filtration: 3 per aircraft
Location: 1 in Green System 1 in Yellow System; 1 in DC pump delivery line

Filtration Rating: 15 ym
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4.4.12.2 Return Filtration: 2 per aircraft
Location: 1 in each system return line upstream of the reservoir
Filtration Rating: 15 ym

4.4.13 Tubing Data

4.4.13.1 High Pressure Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.313/0.020 in (7.95/0.508 mm), 0.375/0.020 in
(9.53/0.508 mm), 0.625/0.033 in (15.875/0.838 mm)

4.4.13.2 Low Pressure Lines
Material Specification: 6061-T6 Aluminum Alloy per AMS4083
Diameters/Wall Thicknesses: 0.313/0.035 in (7.95/0.889 mm), 0.375/0.035 in (9.53/0.889 mm) 0.50/0.035 in
(12.7/0.889 mm), 1.00/0.035 in (25.4/0.889 mm)

4.4.14 Fitting Data

4.4.14.1 Separable Type: 24 degree flareless
Material: Al, GRES
End Connectipns: Internal swage
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FIGURE 4.4 - BAE SYSTEMS 146-100/200/300/AVRO RJ70/85/100/115 HYDRAULIC SYSTEM SCHEMATIC
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4.5 Boeing 707-120/320/420

4.5.1

452

453

454

455

4.5.6

4.5.6.1

457

45.71

45.8

4.5.8.1

459

4.5.91

45.9.2

4593

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid:

AS1241

Number of Hydraulic Systems: 3 — Utility System, #1 Auxiliary System, #2 Auxiliary System

System Temperature: -65 to +230 °F (-54 to +110 °C)

Main Hydraulic

ump Data
L

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Back-up Pump

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Pump: 2 in Main System
b displacement, pressure compensated, inline or bent-axis piston
ressure: 22.5 gpm (85.2 L/min) at 2850 psi (19 655 kPa)
- 1.60 in*/rev (26.2 mL/rev)
3750 rpm
Shaft End: Counter clockwise

Data

otor Pump: 2 per aircraft; 1 in #1 Auxiliary System, 1 in #2 Auxiliary Syster
e displacement, pressure compensated, inline or yoke-type piston
ressure: 3.2 gpm (12.1 L/min) at 2700 psi(18 621 kPa)

- 0.16 in*/rev (2.63 mL/rev)

5000 rpm

Note: This is @ typical pump; data will vary with*other pumps fitted

Hydraulic Motor

Flap Motor: 1
Type: Fixed d
Displacement

Data

per aircraft
splacement
- 0.598 in’/rev (9'8.mL/rev)

Running Spegd: 3200 rpm

Flow at Rated

Accumulator D4

Pressure-Differential: 12.0 gpm (45.4 L/min) at 2850 psi (19 655 kPa)

ta

Power Gener

=)

tion System: 1 in Utility system

Type: Piston,
Volume: 25 in

9as charged
(0.411L)

Precharge Pressure: 2000 psi (13 793 kPa)

Power Generation System: 2 in Auxiliary system (combined)

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 1000 psi (6 897 kPa)

Braking System: 1 in Back-up system

Type: Piston,
Volume: 200 i

gas charged
n® (32.79 L)

Precharge Pressure: 750 psi (5172 kPa)
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4.5.10 Reservoir Data

4.5.10.1

4.5.10.2

4.5.10.3

4.5.11 Relief Valve Da

45111

4.5.12 Filtration

45121

45122

45123

Main System

Type: Air pressurized

Volume: 5.4 g

al (20.4 L)

Full Volume: 6.9 gal (26.1 L)
Pressure: 45 psig (310 kPa)

#1 Auxiliary S

ystem

Type: Air pressurized

Volume: 1.25

gal (4.7L)

Pressure: 45 psig (310 kPa)

#2 Auxiliary S
Type: Air preq
Volume: 1.25
Pressure: 45

Main System
2 per aircraft
Cracking Preg
Relief Pressu
Rated Flow: N
Reseat Press

Pressure Filtr,
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

ystem

surized

gal (4.7L)
bsig (310 kPa)

a

Relief Valve:

| in Utility System; 1 in combined #1 and #2 Auxiliary*System
sure: 3400 to 3600 psi (23 448 to 24 828 kPa)

re: Not known

lot known

ure: Not known

htion: 4 per aircraft
each engine driven and electric motor pump delivery line
ng: 15 um

Itration: 2 per aircraft
each Engine Driven Pump line
Ng: 25 ym

pn: 3 per.aircraft
each/system return line upstream of the reservoir
ng: 15-pm

4.5.13 Tubing Data

4.5.13.1

High Pressure/Fire Zones Lines
Material Specification: AISI 304 CRES per MIL-T-6845 or (optional) AISI 304 CRES per AMS5566, AlSI 304

CRES per MIL-T-8504 (annealed), AISI 321 CRES per MIL-T-8808 (annealed), AISI 347 CRES per

MIL-T-8808 (annealed)
Diameters/Wall Thicknesses: 0.188/0.020 in (4.76/0.508 mm), 0.25/0.020 in (6.35/0.508 mm), 0.375/0.028 in

(9.53/0.711 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.049 in (15.875/1.245 mm), 0.75/0.058 in

(19.05/1.473 mm), 1.25/0.035 in (31.75/0.889 mm)
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4.5.13.2 Low Pressure Lines

4.5.13.2.1 Material Specification: Up to and including tube diameters, 0.75 in (19.05 mm) 6061-T6 Aluminum alloy per
AMS4083
Diameters/Wall Thicknesses: 0.188/0.035 in (4.76/0.889 mm), 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in
(9.53/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in
(19.05/0.889 mm)

4.5.13.2.2 Material Specification: Diameters greater than 0.75 in (19.05 mm), 5052-0 Aluminum alloy per WW-T-787
Diameters/Wall Thicknesses: 1.25/0.035 in (31.75/0.889 mm)

4.5.14 Fitting Data

4.5.14.1 Separable Type: 24degree flareless or 37 degree flared (limited use)
Material: Aluminum and Corrosion Resistant Steel
End Connectipns: Bite type



https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL

AIR5005™A

85 OF 243

No. 2

No. 1

Auxiliary Auxiliary
System Utility System

System

T~
Auxiliary
reserv0|rs
Supply
shutoff
valves

AC electric Engine
motor pumps % @'Iﬂ: dnven

Main reservoir

Ly]3
YiT

rww@w

? Interconnect
Rudd valve @
udder
boost H D
—CD Landing gear
@ Bteering
Inboard Flaps
spoilers
Qutboard
spoilers
Brake i
interconnect Leading
valve ~ edge flaps
= 7 Brakes
|
Centering
cylinder
and snubber

FIGURE 4.5 - BOEING 707-120/320/420 HYDRAULIC SYSTEM SCHEMATIC
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4.6 Boeing 717-200

4.6.1 Design Requirements: 14CFR Part 25 requirements

4.6.2 System Pressure: 3000 psi (20 690 kPa)

4.6.3 Hydraulic Fluid: AS1241

4.6.4 Number of Hydraulic Systems: 2 - Left System, Right System
4.6.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

4.6.6 Main Hydraulic PumpData

4.6.6.1  Engine driver| pump:
2 per aircraft;[1 in Left System, 1 in Right System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 24.0 gpm (90.86 L/min) at 2850 psi (19 651 kPa)
Displacement: 1.60 in%rev (26.22 mL/rev)
Rated Speed] 3600 rpm
Rotation from|Shaft End: Counter clockwise

4.6.7 Back-up Pump Pata

4.6.7.1 AC Electric Mpotor Pump: 1 in Right System
Type: Variable displacement, pressure compensated,.inline piston
Rated Flow-Pressure: 8.0 gpm (30.3 L/min) at 2200.psi (15 172 kPa)
6.0 gpm (22.7 L/min) at 2750 psi (18 966 kPa)
Displacement] 0.26 in%rev (4.26 mL/rev)
Rated Speed] 7600 rpm

4.6.7.2 Power Transfer Unit: 1 in Left System to power Right System or vice-versa
Type: Bi-dire¢tional fixed displacement inline piston motor pump driving/driven by a fixed displacement inline
piston motor pump
Rated Flow-Pressure: 10.0 gpm_{37.9 L/min)
Displacement; 0.56 in*/rev (9118 mL/rev) pump and motor

4.6.7.3 Hand Pump: 2 per airctaft
Usage 1 in Lgft System, 1 in Right System, for System maintenance

4.6.8 Hydraulic Moton Data
None are fitted to this aircraft

4.6.9 Accumulator Data

4.6.9.1 Power Generation System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged
Volume: 198 in® (3.2 L)
Precharge Pressure: 1500 psi (10 342 kPa)

4.6.9.2 Braking System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged
Volume: 198 in® (3.2 L)
Precharge Pressure: 675 psi (4654 kPa)
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4.6.9.3

Thrust Reverser System 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 1000 psi (6895 kPa)

4.6.10 Reservoir Data

4.6.10.1

4.6.10.2

Left System

Type: Hydraulically pressurized
Full Volume: 4.3 gal (16.3 L)

Total Volume:

6.5gal (24.6 L)

Pressure: 60 psi (413 kPa)

Right System
Type: Hydrau
Full Volume: 4
Total Volume
Pressure: 60

4.6.11 Relief Valve Da

4.6.11.1

Main System
Relief Pressu
Rated Flow: 9
Reseat Press

4.6.12 Filtration

4.6.12.1

4.6.12.2

4.6.12.3

46.12.4

Pressure Filtr,
Location: 1 in
Filtration Rati

Hand Pump:
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 fo

Filtration: 15 im

ically pressurized
1.8 gal (18.2 L)
6.5gal (246 L)
bsi (413 kPa)

a

Relief Valve: 2 per aircraft; 1 per system
re: 3600 psi (24 822 kPa)

gpm (34 L/min)

ure: 200 psi (1379 kPa)

htion: 2 per aircraft
each Engine Driven Pump delivery line
ng: 15 um

Filtration 2 per aircraft
each pump delivery line (NOTE In Right System, it also functions as the A
ng: 15 um

ltration: 2 per-aircraft
' each Engine driven pump

C pump pressure filter)

Return Filtrati
Location: 2 in

pn.4 per aircraft

each system return line upstream of the reservoir

Filtration Rating: 15 ym

4.6.13 Tubing Data

4.6.13.1

High Pressure Lines

Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.020 in (7.93/0.5086 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.032 in (15.88/0.813 mm)
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4.6.13.2 Low Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.020 in (7.92/0.508 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.022 in (12.7/0.559 mm), 0.625/0.020 in (15.88/0.508 mm), 0.75/0.020 in
(19.05/0.508mm), 1.00/0.028 in (25.4/0.711 mm)

4.6.13.3 Coiled Tubing Lines
Material Specification: Titanium, Cold-Drawn Pure
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.042 in (9.53/1.067 mm)

4.6.14 Fitting Data
4.6.14.1 Separable Type: 24 degree flareless

Material: Ti 64\l 4V Titanium alloy per AMS4928
End Connectipns: Brazed

4.6.14.2 Permanent Type: External pressure swage/brazed
Material: Ti 64\l 4V Titanium alloy per AMS4928
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FIGURE 4.6 - BOEING 717-200 HYDRAULIC SYSTEM SCHEMATIC
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4.7 Boeing 727-100/200

4.7.1  Design Requirements: 14CFR Part 25 requirements

4.7.2 System Pressure: 3000 psi (20 690 kPa)

4.7.3 Hydraulic Fluid: AS1241

4.7.4  Number of Hydraulic Systems: 3 - System A, System B, Standby System
4.7.5 System Temperature: -65 to +240 °F (-54 to +115 °C)

4.7.6 Main Hydraulic Pump-Data

4.7.6.1 Engine Driven Pump: 2 in System A
Type: Variable displacement, Pressure compensated, inline or bent-axis piston
Rated Flow-Pressure: 22.5 gpm (85.2 L/min) at 2850 psi (19 655 kPa)
Displacement] 1.60 in%rev (26.2 mL/rev)
Rated Speed] 3750 rpm
Rotation from|Shaft End: Counter clockwise

4.7.6.2 AC Electric Mpotor Pump: 2 in System B
Type: Variable displacement, Pressure compensated, inline aryoke-Type: piston
Rated Flow-Pressure: 5.7 gpm (21.6 L/min) at 2700 psi (18621 kPa)
Displacement 0.41 in%rev (6.72 mL/rev)
Rated Speed] 3200 rpm
Note: This is @ typical pump, data will vary with otherpumps fitted

4.7.7 Back-up Pump Pata

4.7.7.1 AC Electric Mpotor Pump: 1 in Standby System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 3.10 gpm (12.\L/min) at 2700 psi (18 621 kPa)
Displacement 0.16 in%rev (2.62 mL/rev)
Rated Speed] 4500 rpm

4.7.7.2 Power Transfer Unit: 1 ini8tandby system to drive System B leading edge slats and flapp (alternate extend)
Type: Unidiregtional fixed displacement bent axis piston motor and a fixed displacement bent axis piston pump
Rated Flow: 1.0 gpm (3.10 L/min) outlet flow with an input flow of 1.27 gpm (4.81 L/min)
Displacement Mator - 0.095 in®/rev (1.56 mL/rev); Pump - 0.080 in*/rev (1.31 mL/rev)
Rated Speed] 3000 rpm

4.7.7.3 Hand Pump:

4.7.7.3.1  1in System B to operate ventral stairs
Pressure - Displacement: 725 - 3000 psi (5000 - 20 690 kPa); 0.55 in® (9 mL)/stroke

4.7.7.3.2 1 tofill hydraulic systems
Pressure - Displacement: 500 - 725 psi (3448 - 5000 kPa); 0.75 in® (12.3 mL)/stroke
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4.7.8

4.7.8.1

Hydraulic Motor Data

Inboard and Outboard Trailing Edge Flap Motors 2 per aircraft

Type: Fixed d
Displacement

isplacement
- 0.598 in*/rev (9.80 mL/rev)

Running Speed: 3280 rpm

Flow at Rated Pressure Differential: 12.0 gpm (45.5 L/min) at 2850 psi (19 655 kPa)

4.7.9 Accumulator Data

4.7.91

4.7.9.2

4.7.10 Reservoir Data

4.7.10.1

4.7.10.2

4.7.10.3

4.7.11 Relief Valve Da

47111

Power Generation System: 1 in System A

Type: Piston,
Volume: 25 i

9as charged
(0411)

Precharge Pr

Braking Systq
Type: Piston,
Volume: 100

Precharge Pr

System A
Type: Air preq
Volume: 4.9 ¢
Pressure: 45

System B

Type: Air preq
Volume: 3.10
Pressure: 45

Standby Syst
Type: Air preq
Volume: 0.65
Pressure: 45

Main System

bssure: 2000 psi (13 793 kPa)

m: 1 in System B

gas charged

n’(1.64 L)

bssure: 1000 psi (6 897 kPa)

surized
al (18.6 L)
bsig (310 kPa)

surized
B gal (11.9L)
bsig (310 kPa)

Pm
surized

gal (2.5L)
bsig (310 kPa)
a

Relief-Valve: 3 per aircraft; 1 per system

Cracking Preg

sure: 3400 to 3550 psi (23 448 to 24 483 kPa)

4.7.12 Filtration

47121

4.7.12.2

4.7.12.3

Pressure Filtration: 5 per aircraft

Location: 1 in

each engine driven and electric motor pump line

Filtration Rating: 15 ym

Case Drain Fi
Location: 1 in

Itration: 5 per aircraft
each engine driven and electric motor pump line

Filtration Rating: 25 ym

Return Filtration: 3 per aircraft

Location: 1 in

Filtration Rating: 3/15 ym System A (Dual stage); 15 ym System B, Standby

each return line upstream of the reservoir
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4.7.13 Tubing Data

4.7.13.1 High Pressure:/Fire Zones Lines
Material Specification: AISI 304 CRES per MIL-T-6845 or AISI 304 CRES per AMS5566 (optional)
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.375/0.028 in (9.53/0.711 mm), 0.50/0.035 in
(12.7/0.889 mm), 0.625/0.049 in (15.875/1.245 mm), 0.75/0.058 in (19.05/1.473 mm), 1.00/0.058 in
(25.4/1.473 mm)

4.7.13.2 Low Pressure Lines

4.7.13.2.1 Material Specification: Up to and including tube diameters, 0.75 in (19.05 mm) 6061-T6 Aluminum alloy per
AMS4083
Diameters/Wall Thicknesses: 0.188/0.035 in (4.76/0.889 mm), 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in
(9.53/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in
(19.05/0.88p mm)

4.7.13.2.2 Material Specification: Diameters greater than 0.75 in (19.05 mm), 5052-0 Aluminum alloy per WW-T-787
Diameters/\{Vall Thicknesses: 1.00/0.035 in (25.4/0.889 mm)

4.7.14 Fitting Data
4.7.14.1 Separable Type: 24 degree flareless or 37 degree flared (limited use)

Material: Aluminum and Corrosion Resistant Steel
End Connectipns: Bite type
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FIGURE 4.7 - BOEING 727-100/200 HYDRAULIC SYSTEM SCHEMATIC
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4.8 Boeing 737-100/200

4.8.1

4.8.2

4.8.3

48.4

4.8.5

4.8.6

4.8.6.1

4.8.6.2

4.8.7

4.8.71

4.8.7.2

4.8.8

4.8.8.1

Main Hydraulic

Back-up Pump

Hydraulic Motor

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - System A, System B, Standby System

System Temperature: -65 to +235 °F (-54 to +112 °C)

ump Data
L

Engine Driven Pump: 2 in System A

Type: Variabl

b displacement, Pressure compensated, inline or bent-axis piston

Rated Flow-Pressure: 22.5 gpm (85.2 L/min) at 2850 psi (19 655 kPa)
Displacement] 1.60 in%rev (26.2 mL/rev)

Rated Speed
Rotation from

AC Electric M
Type: Variabl

3750 rpm
Shaft End: Counter clockwise

otor Pump: 2 in System B
e displacement, Pressure compensated, inline aryoke Type: piston

Rated Flow-Pressure: 5.7 gpm (21.6 L/min) at 2700 psi (18621 kPa)
Displacement 0.41 in%rev (6.72 mL/rev)

Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Hand Pump:
Pressure - Di

3200 rpm

Data

otor Pump: 1 in Standby System

b displacement, pressure gompensated, inline piston
ressure: 3.10 gpm (12.1 L/min) at 2700 psi (18 621 kPa)
- 0.16 in%/rev (2.62 ml/tev)

4500 rpm

to fill hydraulic,systems

Data

Trailing Edge

Flap Motor: 1 per aircraft

bplacement500 - 725 psi (3448 - 5000 kPa); 0.75 in® (12.3 mL)/stroke

Type: Fixed d
Displacement

isplacement
- 0.598 in*/rev (9.80 mL/rev)

Running Speed: 3280 rpm

Flow at Rated Pressure Differential: 9.7 gpm (36.7 L/min) at 2850 psi (19 655 kPa)

4.8.9 Accumulator Data

4.8.9.1

Braking System: 2 per aircraft; 1 in System A, 1 in System B

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 1000 psi (6 897 kPa)
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4.8.9.2

Thrust Reverser System: 1 in System A

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 1000 psi (6 897 kPa)

4.8.10 Reservoir Data

4.8.10.1

4.8.10.2

4.8.10.3

4.8.11 Relief Valve Da

4.8.11.1

4.8.12 Filtration

4.8.12.1

4.8.12.2

4.8.12.3

System A

Type: Air pressurized
Volume: 4.1 gal (15.5L)
Pressure: 45 psig (310 kPa)

System B

Type: Air preq
Volume: 1.3 ¢
Pressure: 45

Standby Syst
Type: Air preq
Volume: 1.9 ¢
Pressure: 45

Main System
Cracking Preg

Pressure Filtr,
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

surized
al (491L)
bsig (310 kPa)

Em
surized

al (7.2L)

bsig (310 kPa)

a

Relief Valve: 3 per aircraft; 1 per system
sure: 3450 to 3550 psi (23 793 to 24 483 kPa)

htion: 5 per aircraft
each engine driven and electric motor pump delivery line
ng: 15 um

ltration: 5 per aircraft
each engine driven and electric motor pump line
Ng: 25 ym

pn: 2 per.aircraft
each¢system return line upstream of the reservoir
ng. 3/45 um System A (Dual stage); 15 ym System B, Standby

4.8.13 Tubing Data

4.8.13.1

High Pressure:/Fire Zones Lines
Material Specification: AISI 304 CRES per AMS 5566*/21-6-9 CRES per AMS55610r MIL-T-6845 (optional)
* Used on approximately first 200 aircraft only
Diameters/Wall Thicknesses: - AISI 304 or MIL-T-6845 0.25/0.020 in (6.35/0.508 mm), 0.375/0.028 in

(9.53/0.711 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.049 in (15.875/1.245 mm)

Diameters/Wall Thicknesses: - 21-6-9 CRES 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm),

0.50/0.026 in

(12.7/0.660 mm), 0.625/0.033 in (15.875/0.838 mm)
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4.8.13.2 Low Pressure Lines

4.8.13.2.1 Material Specification: Up to and including tube diameters, 0.75 in (19.05 mm) 6061-T6 Aluminum alloy per
AMS4083
Diameters/Wall Thicknesses: 0.188/0.035 in (4.76/0.889 mm), 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in
(9.53/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in
(19.05/0.889 mm)

4.8.13.2.2 Material Specification: Diameters greater than 0.75 in (19.05 mm), 5052-0 Aluminum alloy per WW-T-787
Diameters/Wall Thicknesses: 1.00/0.035 in (25.4/0.889 mm)

4.8.14 Fitting Data

4.8.14.1 Separable Type: 24 degree flareless or 37 degree flared (limited use)
Material: Aluminum and Corrosion Resistant Steel
End Connectipns: Bite type



https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL AIR5005™A 97 OF 243
System A System B Standby System
Reservoir i 55 A ' 455 A 7
Emergency Reservoirs
shut-off Emf_rgf?”"y
valve valve AC electric .
driven motor

pump
N

7

Engine
driven >
PUMp  gydtem ..—/
intgrconnect Standb
valye (ground Rudder Rudder ruddery
use only)
Ailerons Ailerons
Elevators Elevators

Inboard flight Outboard flight

spoilers spoilers
©
Gro_und Outboard Brake
spoilers brakes accumulator
Trailing edge G%
flaps

Alternate extend only

Leading edge

flaps and slats

Inboard
brakes

q

Nosewheel

steering Not installed on all aircraft
NOTE: On some aircraft,
thrust reversers supplied Thrust

reversers

via landing gear sub-system.

Lo Brake

accumulator

Landing gear

Thrust reverser

CD/ accumulators

FIGURE 4.8 - BOEING 737-100/200 HYDRAULIC SYSTEM SCHEMATIC
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4.9

4.9.1

49.2

493

494

4.9.5

4.9.6

4.9.6.1

49.7

49.71

49.7.2

49.7.3

49.74

4.9.8

4.9.8.1

Main Hydraulic

Back-up Pump

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Power Transf
Type: Unidire
Rated flow:/P
(37.1 L/min) 4
Displacement

Boeing 737-300/400/500
Design Requirements: 14CFR Part 25 requirements
System Pressure: 3000 psi (20 690 kPa)
Hydraulic Fluid: AS1241
Number of Hydraulic Systems: 3 - System A, System B, Standby System

System Temperature: -65 to +235 °F (-54 to +112 °C)

ump Data
L

Pump: 2 per system; 1 in System A, 1 in System B
b displacement, pressure compensated, inline piston
ressure: 22.5 gpm (85.2 L/min) at 2850 psi (19 655 kPa)
- 1.60 in*/rev (26.2 mL/rev)

3750 rpm

Shaft End: Counter clockwise

Data

otor Pump: 2 per system; 1 in System A, 1 in System B

e displacement, Pressure compensated, inline or yoke Type: piston
ressure: 5.7 gpm (21.6 L/min) at 2700 psi(18 621 kPa)

- 0.41 in*/rev (6.72 mL/rev)

3200 rpm

otor Pump: 1 in Standby System

b displacement, pressure gompensated, inline piston
ressure: 3.10 gpm (12.1 L/min) at 2700 psi (18 621 kPa)
£ 0.16 in%/rev (2.62 ml/tev)

4500 rpm

er Unit: 1 in System to drive System B leading edge autoslats (alternate of
Ctional fixed displacement bent axis piston motor and a fixed displacement
fessure:6:5gpm (24.6 L/min) outlet flow at 2700 psi (18 621 kPa) with an
t 2400-psi (16 552 kPa)

- Mator — 0.31 in%/rev (5.08 mL/rev); Pump — 0.241 in%rev (3.95 mL/rev)

Rated Speed

12000 rpm

Hand Pump: 1 to fill hydraulic systems
Pressure - Displacement: 500 - 725 psi (3448 - 5000 kPa); 0.75 in® (12.3 mL)/stroke

Trailing Edge
Type: Fixed d
Displacement

Hydraulic Motor Data

Flap Motor: 1 per aircraft
isplacement
1 0.59 in*/rev (9.80 mL/rev)

Running Speed: 3280 rpm

Flow at Rated

Pressure Differential: 9.7 gpm (36.7 L/min) at 2850 psi (19 655 kPa)

eration)
bent axis piston pump
nput flow of 9.8 gpm
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4.9.9 Accumulator Data

4.9.91

Braking Syste
Type: Piston,
Volume: 50 in

m: 1 in System A
9as charged
(3.108 L)

Precharge Pressure: 1000 psi (6897 kPa)

4.9.10 Reservoir Data

4.9.10.1

4.9.10.2

4.9.10.3

4.9.11 Relief Valve Da

4.9.11.1

4.9.12 Filtration

4.9.12.1

49.12.2

49.12.3

System A

Type: Air pressurized

Volume: 4.8 g
Pressure: 45

al (18.2L)
sig (310 kPa)

System B
Type: Air preq
Volume: 7.2
Pressure: 45

Standby Syst
Type: Air preq
Volume: 2.8 ¢
Pressure: 45

Main System
Cracking Preg

Pressure Filtr,
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati

surized

al (27.3 L)
bsig (310 kPa)
Bm

surized

al (10.6 L)
bsig (310 kPa)
a

Relief Valve: 3 per aircraft; 1 per systefm
sure: 3450 to 3550 psi (23 793 to 24483 kPa)

htion: 6 per aircraft
ng: 15 um

ltration: 6 peraircraft
ng: 20 uym

pn.: 3 per aircraft

Location: 1 in

each system return line upstream of the reservoir

each engine driven and-electric motor pump and Power Transfer Unit deli

each enging/driven and electric motor pump and Power Transfer Unit line

very line

Filtration Rating: 15 ym

4.9.13 Tubing Data

4.9.13.1

49.13.2

High Pressure:/Fire Zones Lines

Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in
(25.4/1.321 mm)

Low Pressure Lines

Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in
(12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in
(25.4/0.889 mm)
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4.9.14 Fitting Data

4.9.14.1 Separable Type: 24 degree flareless
Material: Aluminum and Corrosion Resistant Steel
End Connections: Internal pressure type
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FIGURE 4.9 - BOEING 737-300/400/500 HYDRAULIC SYSTEM SCHEMATIC
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4.10 Boeing 737-600/700/800/900

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5

4.10.6

4.10.6.1

4.10.6.1.1

4.10.6.1.2

4.10.7 Back-up Pump

4.10.7.1

4.10.7.2

4.10.7.3

4.10.7.4

Main Hydraulic

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - System A, System B, Standby System

System Temperature: -65 to +235 °F (-54 to +112 °C)

ump Data
L

Engine drivenl pump
600/700/800/900

n; 1in System A, 1 in System B

ble displacement, pressure compensated, inline piston
Pressure: 37 gpm (140 L/min) at 2950 psi (20 345 kPa)
nt: 2.40 in%rev (39.3 mL/rev)

d: 3750 rpm

m Shaft End: Counter clockwise

Boeing 737
2 per syster
Type: Varia
Rated Flow
Displaceme
Rated Spesg
Rotation fro

Boeing 737
2 per syster
Type: Varia
Rated Flow
Displacemeg
Rated Spesg
Rotation fro

600 (Optional fit)

n; 1in System A, 1in System B

ble displacement, pressure compensated, inline piston
Pressure: 22.5 gpm (85.2 L/min) at 2850 psi (19 655 kPa)
nt: 1.60 in%rev (26.2 mL/rev)

d: 3750 rpm

m Shaft End: Counter clockwise

Data

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

otor Pump: 2 persystem; 1 in System A, 1 in System B

e displacement,\Pressure compensated, inline or yoke Type: piston
ressure: 5.7gpm (21.6 L/min) at 2700 psi (18 621 kPa)

- 0.41 in*/reV (6.72 mL/rev)

320Q rpm

AC Electric Mpter Pump: 1 in Standby System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 3.10 gpm (12.1 L/min) at 2700 psi (18 621 kPa)
Displacement: 0.16 in%rev (2.62 mL/rev)

Rated Speed: 4500 rpm

Power Transfer Unit: 1 in System to drive System B leading edge autoslats (alternate operation)

Type: Unidirectional fixed displacement bent axis piston motor and a fixed displacement bent axis piston pump
Rated flow:/Pressure: 6.5 gpm (24.6 L/min) outlet flow at 2700 psi (18 621 kPa) with an input flow of 9.8 gpm
(37.1 L/min) at 2400 psi (16 552 kPa)

Displacement: Motor — 0.31 in%/rev (5.08 mL/rev); Pump — 0.241 in*/rev (3.95 mL/rev)

Rated Speed: 12 000 rpm

Hand Pump:
1 to fill hydraulic systems
Pressure - Displacement: 500 - 725 psi (3448 - 5000 kPa); 0.75 in® (12.3 mL)/stroke
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4.10.8 Hydraulic Motor Data

4.10.8.1 Trailing Edge Flap Motor: 1 per aircraft
Type: Fixed displacement
Displacement: 0.59 in%rev (9.80 mL/rev)
Running Speed: 3280 rpm
Flow at Rated Pressure Differential: 9.7 gpm (36.7 L/min) at 2850 psi (19 655 kPa)

4.10.9 Accumulator Data

4.10.9.1 Braking System: 1 in System A
Type: Piston, 9as charged
Volume: 50 in” (3.108 L)
Precharge Pressure: 1000 psi (6897 kPa)

4.10.10 Reservoir Data

4.10.10.1 System A
Type: Air pregsurized
Volume: 5.85|gal (22.1L)
Pressure: 45 psig (310 kPa)

4.10.10.2 System B
Type: Air pregsurized
Volume: 8.3 dal (31.4 L)
Pressure: 45 psig (310 kPa)

4.10.10.3 Standby System
Type: Air pregsurized
Volume: 3.45|gal (13.1L)
Pressure: 45 psig (310 kPa)

4.10.11 Relief Valve Data

4.10.11.1 Main System [Relief Valve: 3 per @incraft; 1 per system
Cracking Pregsure: 3450 to 3550 psi (23 793 to 24 483 kPa)

4.10.12 Filtration
4.10.12.1 Pressure Filtrption«6 per aircraft

Location: 1 inJeach€ngine driven and electric motor pump and Power Transfer Unit deliyery line
Filtration RatipgiA5 um

4.10.12.2 Case Drain Filtration: 6 per aircraft
Location: 1 in each engine driven and electric motor pump and Power Transfer Unit line
Filtration Rating: 20 ym

4.10.12.3 Return Filtration: 3 per aircraft
Location: 1 in each system return line upstream of the reservoir
Filtration Rating: 15 ym
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4.10.13 Tubing Data

4.10.13.1 High Pressure
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.033 in (15.875/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.00/0.052 in

(25.4/1.321 mm)

4.10.13.2 Low Pressure Lines
Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in
(12.7/0.889 mm), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in

(25.4/0.889 mm)

4.10.14 Fitting Data

4.10.14.1 Separable Type: 24 degree flareless
Material: Aluminum and Corrosion Resistant Steel
End Connectipns: Internal Pressure type

4.10.14.2 Permanent Type External swage type
Material: Aluminum and Corrosion Resistant Steel
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FIGURE 4.10 - BOEING 737-600/700/800/900 HYDRAULIC SYSTEM SCHEMATIC
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4.11 Boeing 757-200/300

4.11.1 Design Requirements: 14CFR Part 25/JAR 25 requirements

4.11.2

4.11.3

4114

4.11.5

4.11.6 Main Hydraulic

4.11.6.1

411.6.2

4.11.7 Back-up Pump

4.11.71

411.7.2

411.7.3

411.7.4

Engine Driven Pump: 2 per aircraft; 1 in Left System, 1 in Right System

Type: Variabl

Rated Flow-Pressure: 37.5 gpm (142 L/min) at 2850 psi (19 655 kPa)
Displacement]: 2.40 in%rev (39.3 mL/rev)

Rated Speed
Rotation from

AC Electric M
Type: Variabl

Rated Flow-Pressure: 7.0 gpm (26.5 L/min) at 2850 psi (19655 kPa)

13.10 gpm (5

Displacement 0.56 in%rev (9.18 mL/rev)

Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
13.10 gpm (5
Displacement
Rated Speed

Power Transf
source)
Type: Unidire

System Pressure: 3000 psi (20 690 kPa)
Hydraulic Fluid: AS1241
Number of Hydraulic Systems: 3 - Left System, Center System, Right System

System Temperature: -65 to +225 °F (-54 to +107 °C)

ump Data
L

b displacement, pressure compensated, inline piston
3750 rpm
Shaft End: Counter clockwise

otor Pump: 2 in Center System
b displacement, pressure compensated, inline piston

1.1 L/min) at 1500 psi (10 345 kPa)

6000 rpm

Data

otor Pump: 2 per aircraft; trin'Left System, 1 in Right System
b displacement, pressure compensated, inline piston
ressure: 7.0 gpm (26:5\k/min) at 2850 psi (19 655 kPa)

1.1 L/min) at 1500 _psi (10 345 kPa)

- 0.56 in%/rev (9.18 mL/rev)

6000 rpm

er Unit;_1.in’ Right System to drive Left System Landing Gear and Nosew

Ctional fixed displacement bent axis piston motor and a fixed displacement

Rated Flow: -

heel Steering (Alternate

inline piston pump

Pre'ssure: characteristics 21.8 gpm (82.6 L/min) at 2175 psi (15 000 kPa)

putlet flow with an input

flow of 27.8 gpm (105 L/min) at 2680 psi (19 724 kPa)
Displacement: Motor - 1.52 in*/rev (24.91 mL/rev); Pump - 1.48 in*/rev (24.25 mL/rev)

Rated Speed:

3575 rpm

Ram Air Turbine Driven Pump: 1 in Center System
Type: Variable displacement, pressure compensated, inline piston

Rated Flow-P
Displacement

ressure: 11.3 gpm (42.8 L/min) at 2140 psi (14 759 kPa)
:0.78 in/rev (12.78 mL/rev)

Running Speed: 4750 rpm

DC Electric M

otor Pump Emergency gear extension

Type: Variable displacement, pressure compensated, inline piston

Rated Flow-P
Displacement

ressure: 0.25 gpm (0.66 L/min) at 2000 psi (13 793 kPa)
:0.020 in*/rev (0.33 mL/rev)

Running Speed: 3400 — 3800 rpm
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4.11.8 Hydraulic Motor Data

4.11.8.1

4.11.8.2

4.11.8.3

411.8.4

Flap Motor: 1
Type: Fixed d
Displacement

per aircraft
isplacement
- 0.598 in*/rev (9.80 mL/rev)

Running Speed: 3750 rpm
Flow at Rated Pressure Differential: 9.7 gpm (36.7 L/min) at 2850 psi (19 655 kPa)

Slat Motor: 1 per aircraft

Type: Fixed d
Displacement

isplacement
- 1.52 in*/rev (24.91 mL/rev)

Running Speed: 2700 rpm

Flow at Rated

Pressure Differential: 17.8 gpm (67.4 L/min) at 2850 psi (19 655 kPa)

Stabilizer Dri
Type: Fixed d
Displacement

e Motor: 2 per aircraft
splacement
- 0.215 in*/rev (3.102 mL/rev)

Running Spegd: 2700 rpm

Flow at Rateo

Constant Spe
Type: Variabl
Displacement

Pressure Differential: 2.5 gpm (9.47 L/min) at 2850 psi (19655 kPa)

ed Electrical Generator Motor 1 per aircraft (EROPS.only)
b displacement
- 0.34 in*/rev (5.57 mL/rev)

Running Spe¢d: 12 000 rpm

Flow at Rateo

4.11.9 Accumulator D4

4.11.9.1

Braking Systg
Type: Piston,
Volume: 200

Precharge Pr

4.11.10 Reservoir Data

4.11.10.1 Left and Righ

Full Volume: ¢
Total Volume
Pressure: 50

Pressure Differential: 17.5 gpm
ta

m: 1 in Left System

gas charged

n® (3.108 L)

bssure: 1300 psi (8 966 kPa)

Systems TypeiAir pressurized
5.6 gal (25.04)

8.2 gal(31:1L)
bsig (344 kPa)

4.11.10.2 Center Syste Type: Air pressurized
Full Volume: 3.10 gal (13.10 L)

Total Volume: 4.4 gal (16.7 L)
Pressure: 50 psig (344 kPa)

4.11.11 Relief Valve Data

4.11.11.1 Main System Relief Valve:

3 per aircraft;

1 per system

Relief Pressure: 3400 - 3600 psi (23 448 - 24 828 kPa)

4.11.12 Filtration

4.11.12.1 Pressure Filtration: 7 per aircraft

Location: 1 in each main and auxiliary pump delivery line, except Ram Air Turbine driven pump

Filtration Rating: 15 ym
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4.11.12.2 Pressure Filtration: 1 per aircraft
Location: Ram Air Turbine Driven Pump delivery line
Filtration Rating: 25 ym

4.11.

4.11.

4.11.

4.11.

4.11.

4.11.

4.11.

4.11.

4.11.

12.3 Case Drain Fi
Location: 1 in

Itration:
each main and auxiliary pump, and in Ram Air Turbine Driven Pump line

Filtration Rating: 25 ym

12.4 Return Filtration:
Location: 3 per aircraft; 1 in each system return line upstream of the reservoir
Filtration Rating: 15 ym

13 Tubing Data

13.1 High Pressure: Non-Fire Zones Lines

Material Sped

ification: Ti 3Al 2.5V Titanium alloy per AMS4945

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (2.53/0.483

(12.7/0.660 m
(25.4/1.295 m

m), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1
m), 1.25/0.058 in (31.75/1.47 mm)

13.2 High Pressure: Non-Fire Zones Lines

Material Sped

ification: 21-6-9 CRES per AMS5561

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm),0.375/0.020 in (9.53/0.508

(12.7/0.660 m
(25.4/1.321 m]

13.3 Low Pressure
Material Sped

m), 0.625/0.033 in (15.875/0.838 mm), 0.75/0:039 in (19.05/0.991 mm), 1
m), 1.25/0.070 in (31.75/1.778 mm)

Lines
ification: 6061-T6 Aluminum alloy perrAMS4083

Diameters/Wall Thicknesses: 0.375/0.035 in (9:53/0.889 mm), 0.50/0.035 in (12.7/0.889

(15.875/0.889
(31.75/0.889

14 Fitting Data
14.1 Separable Ty
Material: Al, C

End Connecti

14.2 Permanent Ty
Material: Aluny

mm), 0.75/0.035 in (19.05/0.889 mm), 1.00/0.035 in (25.4/0.889 mm), 1.2
mm)

be: 24 degree flareless
RES and Titaniim
pns: Internal/swage, welded

pe
ninutm-and Titanium

mm), 0.50/0.026 in
00/0.051 in

mm), 0.50/0.026 in
00/0.052 in

mm), 0.625/0.035 in
5/0.035 in
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FIGURE 4.11 - BOEING 757-200/300 HYDRAULIC SYSTEM SCHEMATIC
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4.12 Boeing MD-81/82/83/87/88

4.12.1

4.12.2

4.12.3

4.12.4

4.12.5

4.12.6

4.12.6.1

4.12.7 Back-up Pump

4.12.71

4.12.7.2

4.12.7.3

4.12.8 Hydraulic Motor
None are fitted to this aircraft

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)/1500 psi (10 345 kPa)*
* Lower Pressure: selected by flight crew, typically during cruise

Hydraulic Fluid:

AS1241

Number of Hydraulic Systems: 2 - Left System, Right System

System Temperature: -65 to +225 °F (-54 to +107 °C)

Main Hydraulic

Engine Drivern
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
6.0 gpm (22.7
Displacement
Rated Speed

Power Transf
Type: Bi-dire

Pump Data

Pump: 2 per aircraft; 1 in Left System, 1 in Right System
b displacement, Pressure compensated, bent-axis piston
ressure: 8.0 gpm (30.3 L/min) at 2850 psi (19 655 kPa)

- 0.598 in’/rev (9.80 mL/rev)

3600 rpm

Shaft End: Counter clockwise

Data

otor Pump: 1 in Right System

b displacement, pressure compensated,.inline piston
ressure: 8.0 gpm (30.3 L/min) at 2200.psi (15 169 kPa)
L/min) at 2750 psi (18 961 kPa)

- 0.26 in*/rev (4.26 mL/rev)

7600 rpm

br Unit: 1 in Left System to power Right System or vice-versa
tional fixed displacement inline piston motor pump driving/driven by a fi

piston motor pump

Rated Flow-P
Displacement

Hand Pump: |
Usage: 1inL

ressure: 10.0 gpm_(37.9 L/min)
- 0.56 in’/rev. (918 mL/rev) pump and motor

P per aircraft
bft System, 1 in Right System, for System maintenance

xed displacement inline

Data

4.12.9 Accumulator Data

4.12.9.1

4.12.9.2

Brake System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 675 psi (4654 kPa)

Elevator Boost Subsystem: 1 in Left System
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 2000 psi (13 790 kPa)
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4.12.9.3 Thrust Reverser Subsystem: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

Precharge Pressure: 1000 psi (6895 kPa)

n’(3.2L)

4.12.9.4 Ventral Stairs: 1 in Right System

Type: Transfer cylinder (used as an accumulator), gas charged

Volume: 9.6 in® (0.16 L)

Precharge Pressure: 2000 psi (13 790 kPa)

4.12.10 Reservoir Data

4.12.10.1 Left and Righ

Systems

Type: Hydrau
Full Volume: 4
Total Volume
Pressure: 30

4.12.11 Relief Valve Da

4.12.11.1 Main System
Relief Pressu
Rated Flow: 9
Reseat Press

4.12.12 Filtration

4.12.12.1 Pressure Filtr,
Location: 1 fo
Filtration Rati

4.12.12.2 Case Drain F
Location: 1 fo
Filtration Rati

4.12.12.3 Return Filtrati
Location: 2 in
AC pump cas
Filtration Rati

ically pressurized
.0 gal (15.3 L)
4.8 gal (18.2L)
bsi (206 kPa)

a

gpm (34 L/min)
ure: 200 psi (1379 kPa)

htion: 2 per aircraft
ng: 15 um

ltration: 2 per aircraft
ng: 15 um

pn: 4 per aircraft

e drain filter)
ng: 19 um

4.12.12.4 Hand Pump:

Filtration 2 per aircraft;

Relief Valve: 2 per aircraft; 1 per system

re: 3600 psi (24 822 kPa)

I each Engine Driven Pump delivery line

I each Engine Driven.Pump line

each systemreturn line upstream of the reservoir (NOTE: In Right system

, it also functions as the

Location: 1 for each system reservoir (NOTE: In the Right System, it also functions as the AC pump pressure

filter)

Filtration Rating: 15 ym

4.12.13 Tubing Data

4.12.13.1 High Pressure Lines

Material Specification: 304 - '/ hard CRES per MIL-T-6845

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.313/0.020 in (7.95/0.508 mm), 0.375/0.028 in

(9.53/0.711 mm), 0.5/0.035 in (12.7/0.889 mm), 0.625/0.042 in (15.9/1.07 mm)
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4.12.13.2 Low Pressure Lines

4.12.13.2.1 Material Specification: 304 - '/ hard CRES per MIL-T-6845
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.313/0.020 in (7.95/0.508 mm), 0.375/0.028 in
(9.53/0.711 mm)

4.12.13.2.2 Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.50/0.042 in (12.7/1.07 mm), 0.625/0.058 in (15.9/1.47 mm), 0.75/0.049 in
(19.1/1.24 mm), 1.0/0.065 in (25.4/1.65 mm)

4.12.13.3 Flexible Tubing (Coils)
Material Specification: Titanium tube, commercial pure
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.313/0.035 in (7.94/0.889 mm)

4.12.14 Fitting Data

4.12.14.1 Separable Type: 37 degree flared
Material: 304 [CRES, Aluminum alloy 6061-T6
End Connectipns: Pipe flare

4.12.14.2 Permanent Type Pressure: swage/brazed
Material: 304 [CRES, Aluminum alloy 6061-T6
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FIGURE 4.12 - BOEING MD-81/82/83/87/88 HYDRAULIC SYSTEM SCHEMATIC
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4.13 Boeing MD-90-30

4.13.1 Design Requirements: 14CFR Part 25 requirements

4.13.2 System Pressure: 3000 psi (20 690 kPa)

4.13.3 Hydraulic Fluid:

AS1241

4.13.4 Number of Hydraulic Systems: 2 - Left System, Right System

4.13.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

4.13.6 Main Hydraulic

ump Data
L

4.13.6.1 Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

4.13.7 Back-up Pump

4.13.7.1 AC Electric M
Type: Variabl
Rated Flow-P
6.0 gpm (22.7
Displacement
Rated Speed

4.13.7.2 Power Transf|
Type: Bi-dire

Pump: 2 per aircraft; 1 in Left System, 1 in Right System
b displacement, pressure compensated, inline piston
ressure: 24.0 gpm (90.86 L/min) at 2850 psi (19 651 kPa)
- 1.60 in/rev (26.22 mL/rev)

3600 rpm

Shaft End: Counter clockwise

Data

otor Pump: 1 in Right System

b displacement, pressure compensated, inline'piston
ressure: 8.0 gpm (30.3 L/min) at 2200 psi(15 172 kPa)
L/min) at 2750 psi (18 966 kPa)

- 0.26 in*/rev (4.26 mL/rev)

7600 rpm

br Unit: 1 in Left System topower Right System or vice-versa
tional fixed displacement inline piston motor pump driving/driven by a fi

piston motor pump

Rated Flow-P
Displacement

4.13.7.3 Hand Pump: }
Usage: 1inL

4.13.8 Hydraulic Motor

ressure: 10.0 gpm (37.9 L/min)
- 0.56 in%/rev (9.18 mL/rev) pump and motor

P per aircraft
bft System;1 in Right System, for System maintenance

Data

None are fitted

o this aircraft

xed displacement inline

4.13.9 Accumulator Data

4.13.9.1 Power Generation System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 1500 psi (10 342 kPa)

4.13.9.2 Braking System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 675 psi (4654 kPa)
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4.13.9.3 Thrust Reverser System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 198 i

n’(3.2L)

Precharge Pressure: 1000 psi (6895 kPa)

4.13.10 Reservoir Data

4.13.10.1 Left System

Type: Hydraulically pressurized
Full Volume: 4.3 gal (16.3 L)

Total Volume:

6.5gal (24.6 L)

Pressure: 60 psi (413 kPa)

4.13.10.2 Right System
Type: Hydrau
Full Volume: 4
Total Volume
Pressure: 60

4.13.11 Relief Valve Da

4.13.11.1 Main System
Relief Pressu
Rated Flow: 9
Reseat Press

4.13.12 Filtration

4.13.12.1 Pressure Filtr
Location: 1 in
Filtration Rati

4.13.12.2 Hand Pump:
Location: 1 in
Filtration Rati

4.13.12.3 Case Drain F
Location: 1 fo
Filtration Rati

ically pressurized
1.8 gal (18.2 L)
6.5gal (246 L)
bsi (413 kPa)

a

Relief Valve: 2 per aircraft; 1 per system
re: 3600 psi (24 822 kPa)

gpm (34 L/min)

ure: 200 psi (1379 kPa)

htion: 2 per aircraft
each Engine Driven pump delivery line
ng: 15 um

Filtration 2 per aircraft
each pump delivery line (NOTE: In Right System, it also functions as AC
ng: 15 um

ltration: 2 per-aircraft
' each Engine driven pump
Ng: 19 um

4.13.12.4 Return Filtrati

pn.4 per aircraft

Location: 2 in

each system return line upstream of the reservoir

Filtration Rating: 15 ym

4.13.13 Tubing Data

4.13.13.1 High Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.020 in (7.93/0.5086 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.032 in (15.88/0.813 mm)

4.13.13.2 Low Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.312/0.020 in (7.92/0.508 mm), 0.375/0.020 in
(9.525/0.0508 mm), 0.50/0.022 in (12.7/0.559 mm), 0.625/0.020 in (15.88/0.508 mm), 0.75/0.020 in
(19.05/0.508 mm), 1.00/0.028 in (25.4/0.711 mm)

ump pressure filter)
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4.13.13.3 Coiled Tubing
Material Specification: Titanium, Cold-Drawn Pure
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.042 in (9.53/1.067 mm)

4.13.14 Fitting Data
4.13.14.1 Separable Type: 24 degree flareless
Material: Ti 6Al 4V Titanium alloy per AMS4928

End Connections: Brazed

4.13.14.2 Permanent Type External pressure swage/brazed
Material: Ti 6Al 4V Titanium alloy per AMS4928
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4.14 Bombardier CRJ 100/200

4.14 .1

4.14.2

4.14.3

4.14.4

4.14.5

4.14.6

4.14.6.1

4.14.6.2

4.14.7 Back-up Pump

4.14.71

4.14.8 Hydraulic Motor
None are fitted

4.14.9 Accumulator D4

4.14.9.1

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - System 1, System 2, System 3
System Temperature: -65 to +194 °F (-54 to +90 °C)

Main Hydraulic Pump Data

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Pump: 2 per aircraft; 1 in System 1, 1 in System 2

b displacement, pressure compensated, inline piston
ressure: 10.2 gpm (38.4 L/min) at 2850 psi (19 655 kPa)
- 0.44 in*/rev (7.21 mL/rev)

5700 rpm

Shaft End: Counter clockwise

otor Pump: 2 in System 3

b displacement, pressure compensated, inline piston
ressure: 4.1 gpm (15.5 L/min) at 2700 psi (18621 kPa)
- 0.12 in*/rev (1.97 mL/rev)

8000 rpm

Data

otor Pump: 2 per aircraft; 1 in System 1, 1 in System 2
b displacement, pressure gompensated, inline piston
ressure: 4.1 gpm (15.5 L/min) at 2700 psi (18 621 kPa)
- 0.12 in%rev (1.97 ml/tev)

8000 rpm

Data
o this aircraft

ta

Power Gener

tion System: 2 per aircraft; 1 in System 1. 1 in System 3

Type: Piston, 9as charged

Volume: 50

in® (0.82 L)

Precharge 1500 psi (10 345 kPa)

4.14.9.2 Power Generation System: 1 in System 2

41493

Type: Piston,
Volume: 100 i
Precharge 15

gas charged
n’(1.64 L)
00 psi (10 345 kPa)

Braking System: 1 in System 2, 1 in System 3

Type: Piston,
Volume: 50 in
Precharge 75

9as charged
(0.82L)
0 psi (517 kPa)
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4.14.10 Reservoir Data

4.14.10.1 System 1

Type: Hydraulically pressurized
Volume: 0.6 gal (2.27 L)
Pressure: 55 psi (379 kPa) at 3000 psi (20 690 kPa) system pressure

4.14.10.2 System 2

Type: Hydraulically pressurized
Volume: 1.0 gal (3.10 L)
Pressure: 55 psi (379 kPa) at 3000 psi (20 690 kPa) system pressure

4.14.10.3 System 3

Type: Hydrau
Volume: 3.0 ¢
Pressure: 55

4.14.11 Relief Valve Da

4.14.11.1 Main System
Relief Pressu
Rated Flow: 1

4.14 .12 Filtration

4.14.12.1 Pressure Filtr
Location: 1 pe
Filtration Rati

4.14.12.2 Case Drain F
Location: 1 in
Filtration Rati

4.14.12.3 Return Filtrati
Location: 1 in
Filtration Rati

4.14.13 Tubing Data

ically pressurized
al(11.4L)
bsi (379 kPa) at 3000 psi (20 690 kPa) system pressure

a

Relief Valve: 3 per aircraft; 1 per system
re: 3500 psi (24 138 kPa)
0.2 gpm (38.6 L/min) at 3750 psi (25 862 kPa) maximum

htion: 3 per aircraft
r system
ng: 15 um

ltration: 6 per aircraft
each pump line
ng: 15 um

pn: 3 per aircraft
each system return line upstream of the reservoir
ng: 15 um

4.14.13.1 High Pressur

Lines

Material Spedification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.25/0.020 in (6.35/0.508 mm), 0.25/0.028 in

(6.35/0.711 mm), 0.375/0.020 in (9.53/0.508 mm), 0.375/0.026 in (9.53/0.660 mm), 0.50/0.028 in

(12.7/0.711 mm)

4.14.13.2 Low Pressure Lines
Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.25/0.020 in (6.35/0.508 mm), 0.25/0.028 in

(6.35/0.711 mm), 0.375/0.020 in (9.53/0.508 mm), 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in

(12.7/0.889 mm), 0.75/0.035 in (19.05/0.889 mm)
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4.14.14 Fitting Data

4.14.14.1 Separable Type: 24 degree flareless
Material: Steel, Aluminum
End Connections: Internal swage

4.14.14.2 Permanent Type External swage
Material: Steel and Aluminum



https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL

AIR5005™A

121 OF 243

System 1

System 2

System 3

Reservoirs ;
~ Reservoir
/ ~~
Fire shut-off
4~ valves W
AN Z AN y4
*\_AC glectric
motaor pump \ . / \ ] /
Engine \
driven \
pumps AC-electric
motor pumps >
4 N
CIFO.CTH 1
N\ System 7
~— accumulators
Rudder Rudder Rudder |—
. . LH & RH
LH aileron RH aileron aileron
LH&RH | |
LH elevator RH elevator elevator
. - LH & RH
LH spoileron | |RH spoileron spoileron |1
L'H & RH out-| |RH outboard RH outboard
board ground| |ground ground —
spoilers spoiler spoiler

LH & RH fiight [LH & RH flight|_| Landing gear
spoilers spoilers
LH & RH in- Nosewheel
board ground i
spoilergs steering
o
Outboard Inboard | |
brakes Brake brakes

// accumulat&A

CL -

FIGURE 4.14 - BOMBARDIER CRJ 100/200 HYDRAULIC SYSTEM SCHEMATIC
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4.15 Bombardier CRJ 700/900

4.15.1

4.15.2

4.15.3

4154

4.15.5

4.15.6

4.15.6.1

4.15.6.2

4.15.7 Back-up Pump

4.15.7.1

4.15.8 Hydraulic Motor
None are fitted

4.15.9 Accumulator D4

4.15.9.1

4.15.9.2

4.15.9.3

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - System 1, System 2, System 3

System Temperature: -65 to +160 °F, (-54 to +71 °C), up to 200 °F (104 °C) for 5 minutes

Main Hydraulic Pump Data

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Pump: 2 per aircraft; 1 in System 1, 1 in System 2
b displacement, pressure compensated, inline piston
ressure: 18.0 gpm (68.1 L/min) at 2850 psi (19 655 kPa)
- 0.95 in/rev (15.57 mL/rev)

4700 rpm

Shaft End: Counter clockwise

otor Pump: 2 in System 3

b displacement, pressure compensated, inline piston
ressure: 3.7 gpm (14.0 L/min) at 2700 psi (18621 kPa)
- 0.12 in*/rev (1.97 mL/rev)

7700 rpm

Data

otor Pump: 2 per aircraft; 1 in System 1, 1 in System 2
b displacement, pressure gompensated, inline piston
ressure: 3.7 gpm (14.0 L/min) at 2700 psi (18 621 kPa)
- 0.12 in%rev (1.97 ml/tev)

7700 rpm

Data
o this aircraft

ta

Power Gener

tion System: 2 per aircraft; 1 in System 1. 1 in System 2

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 1500 psi (10 345 kPa)

Power Generation System: 1 in System 3

Type: Piston,
Volume: 100 i

gas charged
n’(1.64 L)

Precharge Pressure: 1500 psi (10 345 kPa)

Braking System: 2 per aircraft; 1 in System 2, 1 in System 3

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 600 psi (4138 kPa)
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4.15.10 Reservoir Data

4.15.10.1 System 1

Type: Hydraulically pressurized
Volume: 1.6 gal (6.1 L)
Pressure: 55 psi (379 kPa) at 3000 psi (20 690 kPa) system pressure

4.15.10.2 System 2

Type: Hydraulically pressurized
Volume: 2.3 gal (8.6 L)
Pressure: 55 psi (379 kPa) at 3000 psi (20 690 kPa) system pressure

4.15.10.3 System 3

Type: Hydrau
Volume: 2.3 ¢
Pressure: 55

4.15.11 Relief Valve Da

4.15.11.1 Main System
Relief Pressu
Reseat Press
Rated Flow: 1

4.15.12 Filtration

4.15.12.1 Pressure Filtr

Location: 1 pe

Filtration Rati

4.15.12.2 Case Drain F
Location: 1 in
Filtration Rati

4.15.12.3 Return Filtrati
Location: 1 in
Filtration Rati

4.15.13 Tubing Data

ically pressurized
al (8.6L)
bsi (379 kPa) at 3000 psi (20 690 kPa) system pressure

a

Relief Valve: 3 per aircraft; 1 per system

re: 3500 psi (24 138 kPa)

ure: 3200 psi (22 063 kPa) minimum

8.0 gpm (68.1 L/min) at 3600 psi (24 826 kPa) maximum

htion: 3 per aircraft
r system
ng: 15 ym

ltration: 6 per aircraft
each pump line
ng: 15 um

pn: 3 per aircraft
each system«eturn line upstream of the reservoir
Ng: 5 um

4.15.13.1 High Pressur¢ Lines

4.15.13.1.1 Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in

(12.7/0.660 mm), 0.675/0.032 in (17.15/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.051 in

(25.4/1.295

mm)

4.15.13.1.2 Material Specification: 304 - '/ hard CRES per MIL-T-6845

Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.375/0.042 in (9.53/1.067 mm)
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4.15.13.2 Low Pressure Lines

4.15.13.2.1 Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm),
0.50/0.026 in (12.7/0.660 mm), 0.625/0.032 in (17.15/0.813 mm), 0.75/0.039 in (19.05/0.991 mm),
1.0/0.051 in (25.4/1.295 mm)

4.15.13.2.2 Material Specification: 304 - '/ hard CRES per MIL-T-6845
Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.375/0.042 in (9.53/1.067 mm)

4.15.14 Fitting Data
4.15.14.1 Separable Type: 24 degree flareless

Material: Steg|
End Connectipns: Internal swage

4.15.14.2 Permanent Type External swage
Material: Steg|
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FIGURE 4.15 - BOMBARDIER REGIONAL JET 700/900 HYDRAULIC SYSTEM SCHEMATIC
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4.16 Embraer ERJ-135/140/145

4.16.1

4.16.2

4.16.3

4.16.4

4.16.5

4.16.6

4.16.6.1

4.16.7

4.16.7.1

4.16.8

Design Requirements: 14CFR Part 25/JAR 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 2 - System 1, System 2
System Temperature: -65 to 194 °F (-54 to 90 °C)

Main Hydraulic Pump Data

Engine Driven Pump: 2 per aircraft; 1 in System 1, 1 in System 2
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 9.2 gpm (34.8 L/min) at 2850 psi (19 655 kPa)
Displacement] 0.32 in%rev (5.24 mL/rev)

Rated Speed] 7500 rpm

Rotation from|Shaft End: Clockwise

Back-up Pump Data

DC Electric Motor Pump 2 per aircraft; 1 in System 1, 1 in System 2
Type: Variable displacement, pressure compensated, inlige piston
Rated Flow-Pressure: 1.5 gpm (6.06 L/min) at 2750 psi(18 966 kPa)
Displacement] 0.05 in%rev (0.82 mL/rev)

Rated Speed] 7950 rpm

Hydraulic Moton Data
None are fitted {o this aircraft

4.16.9 Accumulator Ddta

4.16.9.1

4.16.9.2

4.16.10

4.16.10.

Landing Gear (Assists DC Pump’to Retract Landing Gear)/Forward Door Actuation System: 1 in System 1

Type: Piston, [gas charged
Volume: 200 n° (3.28 L)
Precharge Pressure; 1500 psi (10 345 kPa)

Braking Systgm:. 1/in System 2
Type: Piston, |gas’ charged

Volume: 100 in® (1.64 L)
Precharge Pressure: 2000 psi (13 793 kPa)

Reservoir Data

1 System 1
Type: Hydraulically pressurized
Full Volume: 1.45gal (5.51L)
Total Volume: 1.58 gal (6.0 L)
Pressure: 40 psi (275 kPa)
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4.16.10.2 System 2

Type: Hydraulically pressurized
Full Volume: 1.45gal (5.51L)

Total Volume:

1.58 gal (6.0 L)

Pressure: 40 psi (275 kPa)

4.16.11 Relief Valve Data

4.16.11.1 Main System

Relief Valve: 2 per aircraft; 1 per system

Relief Pressure: 3650 psi (25 172 kPa)
Rated Flow: 9.0 gpm (34.1 L/min)
Reseat Pressure: 3300 psi (22 781 kPa)

4.16.12 Filtration

4.16.12.1 Pressure Filtr
Location: 1 in
Filtration Rati

4.16.12.2 Case Drain F
Location: 1 in
Filtration Rati

4.16.12.3 Return Filtrati
Location: 1 in
Filtration Rati

4.16.13 Tubing Data

htion: 2 per aircraft
each system
Ng: 5 um

ltration: 2 per aircraft
each combined Engine Driven pump and DC pump Jine
Ng: 5 um

pn: 2 per aircraft
each system return line upstream of the reservoir
Ng: 5 um

4.16.13.1 High Pressur¢ Lines

Material Sped

Diameters/Wall Thicknesses: 0.25/0.016"in (6.35/0.406 mm), 0.312/0.016 in (7.93/0.406

(9.525/0.508
4.16.13.2 Low Pressurg

4.16.13.2.1 General
Material Sp
Diameters/\
(12.7/0.711

ification: 21-6-9 CRES perAMS5561

mm)

Lines

bcifications-6061-T6 Aluminum alloy per AMS4083

Vall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.375/0.028 in (9.525/0
muri)-0.625/0.035 in (15.875/0.889 mm)

4.16.13.2.2 Specific Lines — All tubing exposed on the landing gear or in the landing gear bay
Material Specification: 21-6-9 CRES per AMS5561

4.16.14 Fitting Data

4.16.14.1 Separable Type: 24 degree flareless
Material: CRES and Aluminum
End Connections: Internal swage

4.16.14.2 Permanent Type External swage
Material: CRES and Aluminum

mm), 0.375/0.020 in

711 mm), 0.50/0.028 in
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FIGURE 4.16 - EMBRAER ERJ-135/140/145 HYDRAULIC SYSTEM SCHEMATIC
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4.17 Embraer ERJ-170/175/190/195

4171

4.17.2

4.17.3

4.17.4

4.17.5

4.17.6

4.17.6.1

4.17.6.2

Main Hydraulic

Design Requirements: 14CFR Part 25/JAR 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 3 - System 1, System 2, System 3

System Temperature: -65 °F to +275 °F (-54 °C to +135 °C)

ump Data
L

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

4.17.7 Back-up Pump

4.17.71

417.7.2

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Power Transf
Type: Unidire
Rated Flow-P
Displacement
Rated Speed

Pump: 2 per aircraft; 1 in System 1, 1 in System 2
b displacement, pressure compensated, inline piston
ressure: 10.2 gpm (38.4 L/min) at 2850 psi (19 655 kPa)
- 0.96 in*/rev (15.7 mL/rev)

4310 rpm

Shaft End: Counter clockwise

otor Pump: 1 in System 3

b displacement, pressure compensated, inline piston
ressure: 3.7 gpm (14.0 L/min) at 2700 psi (18621 kPa)
- 0.12 in*/rev (1.97 mL/rev)

7700 rpm

Data

otor Pump: 3 per aircraft; 1 in System 1, 1 in System 2, 1 in System 3
b displacement, pressure gompensated, inline piston

ressure: 3.7 gpm (14.0 L/min) at 2700 psi (18 621 kPa)

- 0.12 in%rev (1.97 ml/tev)

7700 rpm

er Unit: 1 in System 1 to drive System 2

Ctional fixed displacement inline piston motor driving a fixed displacement
ressure:*5.3 gpm (20.1 L/min) at 2200 psi (15 170 kPa)

- 0.3%in%rev (5.1 mL/rev)

6560-rpm

4.17.8 Hydraulic Motor Data

None are fitted to this aircraft

4.17.9 Accumulator Data

4.17.9.1

Power Generation System: 1 in System 1

Type: Piston,
Volume: 100 i

gas charged
n’(1.64 L)

Precharge pressure: 1100 psi (7586 kPa)

nline piston pump
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4.17.9.2 Power Generation System: 1 in System 2

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge pressure: 1100 psi (7586 kPa)

4.17.9.3 Power Generation System: 1 in System 3

Type: Piston,
Volume: 160 i

gas charged
n®(2.62L)

Precharge pressure: 1100 psi (7586 kPa)

4.17.9.4 Braking System: 2 per aircraft; 1 in System 1, 1 in System 2

Type: Piston,
Volume: 100 i

gas charged
n’(1.64 1)

Precharge préssure: 575 psi (3964 kPa)

4.17.10 Reservoir Data

4.17.10.1 System 1
Type: Hydrau
Volume: 3.2 ¢
Pressure: 55

4.17.10.1.1 System 2 (H

ically pressurized
al (12.3 L)
bsi (379 kPa) at 3000 psi (20 690 kPa) system pressure

FRJ-170/175 only)

Type: Hydraulically pressurized

Volume: 3.2
Pressure: 5

4.17.10.1.2 System 2 (H

gal (12.3L)
b psi (379 kPa) at 3000 psi (20 690 kPa).system pressure

'RJ-190/195 only)

Type: Hydraulically pressurized

Volume: 3.9
Pressure: 5

4.17.10.2 System 3
Type: Hydrau
Volume: 1.6 ¢
Pressure: 55

4.17.11 Relief Valve Da

4.17.11.1 Main System

gal (14.75 L)
b psi (379 kPa) at 3000 psi+(20°690 kPa) system pressure

ically pressurized

al (6.2L)

bsi (379 kPa)-«at3000 psi (20 690 kPa) system pressure
a

Relief-Valve: 3 per aircraft; 1 per system

Relief Pressu

[€:23500 psi (24 138 kPa)

Reseat Press

ure: 3200 psi (22 063 kPa) minimum

Rated Flow: 26.5 gpm (100.0 L/min) at 3600 psi (24 827 kPa) maximum

4.17.12 Filtration

4.17.12.1 Pressure Filtration: 3 per aircraft
Location: 1 per system
Filtration Rating: 5 ym

4.17.12.2 Case Drain Filtration: 5 per aircraft

Location: 2 in

System 1, 2 in System 2 and 1 in System 3

Filtration Rating: 15 ym
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4.17.12.3 Return Filtration: 3 per aircraft

Location: 1 in
Filtration Rati

4.17.13 Tubing Data

each system return line upstream of the reservoir
ng: 5 um

4.17.13.1 High Pressure Lines

4.17.13.2 Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4944 or AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in

(12.70/0.660

4.17.13.3 Low Pressure

mm), 0.625/0.032 in (15.88/0.813 mm), 0.75/0.039 in (19.05/0.991 mm)

Lines

4.17.13.3.1 General
Material Sp

Diameters/\

(12.70/0.88
(25.4/1.245

*(ERJ-190/1

4.17.13.3.2 Specific Lin|

gear bay
Material Sp

Diameters/\

(12.70/0.66
(25.4/1.321

*(ERJ-190/1

4.17.14 Fitting Data

4.17.14.1 Separable Ty

Material: Steg

End Connecti

4.17.14.2 Permanent Ty
Material: Sted

bcification: 6061-T6 Aluminum alloy per AMS4083

Vall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.035 in(9/53/0.8
D mm), 0.625/0.035 in (15.88/0.889 mm), 0.750/0.035 in (19.05/0.889 mm
mm), 1.25/0.049 in (31.75/1.245 mm)*

95 Only)

Ecification: 21-6-9 CRES per AMS5561

Vall Thicknesses: 0.25/0.016 in (6.35/0.406:mm), 0.375/0.020 in (9.53/0.5
D mm), 0.625/0.032 in (15.88/0.813 mm),«0.750/0.039 in (19.05/0.991 mm
mm), 1.25/0.035 in (31.75/0.889 mm)*

95 Only)

be: 24 degree flareless
[, Aluminum
pns: Internal swage

pe External swage
I and Alumintm

es — All tubing installed in the engine fire zone, or exposed on the landin

B9 mm), 0.50/0.035 in
, 1.00/0.049 in

g gear or in the landing

D8 mm), 0.50/0.026 in
, 1/0.052 in
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FIGURE 4.17 - EMBRAER ERJ-170/175/190/195 HYDRAULIC SYSTEM SCHEMATIC


https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL

AIR5005™A 133 OF 243

4.18 Fokker F.70/100

4.18.1

4.18.2

4.18.3

4.18.4

4.18.5

4.18.6

4.18.6.1

4.18.6.2

4.18.7 Back-up Pump

4.18.7.1

4.18.8 Hydraulic Motor

4.18.8.1

4.18.8.2

Design Requirements: 14CFR Part 25/JAR 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 2 - System 1, System 2
System Temperature: -65 to 212 °F (-54 to 100 °C)

Main Hydraulic Pump Data

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Engine Drivern
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Flap Motor: 1
Type: Fixed d

Pump: 2 in System 1

b displacement, pressure compensated, inline piston
ressure: 16.1 gpm (60.9 L/min) at 2900 psi (20 000 kPa)
- 0.98 in/rev (16.06 mL/rev)

4150 rpm

Shaft End: Clockwise

Pump: 2 in System 2

b displacement, pressure compensated, inline piston
ressure: 5.0 gpm (18.9 L/min) at 2000 psi (20000 kPa)
- 0.32 in*/rev (5.24 mL/rev)

3900 rpm

Shaft End: Counter clockwise

Data

otor Pump: 2 per aircraft; tin'System 1, 1 in System 2
b displacement, pressure compensated, inline piston
ressure: 1.6 gpm (6.06\k/min) at 2850 psi (19 655 kPa)
+ 0.055 in%/rev (0.90 mL/rev)

7600 rpm

Data

per aircraft
splacement inline axial piston

Displacement

- 044 in®frev (2.29 mL/rev)

Running Speed: 8000 rpm
Flow at Rated Pressure Differential: 5.1 gpm (23.10 L/min)

Horizontal Stabilizer Motor: 2 per aircraft

Type: Fixed d
Displacement

isplacement bent-axis axial piston
:0.216 in*/rev (3.104 mL/rev)

Running Speed: 6000 rpm maximum; average trim rate 600 to 1000 rpm
Flow at Rated Pressure Differential: 5.0 gpm (22.7 L/min) maximum; 0.5 to 1.0 gpm (2.3 to 4.5 L/min) average

trim rate
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4.18.9 Accumulator Data

4.18.9.1

4.18.9.2

4.18.9.3

Power Generation System: 2 per aircraft, 1 per system
Type: Piston, 9as charged

Volume: 50 in” (0.82 L)

Precharge Pressure: 1000 psi (6897 kPa)

Braking System: 1 in System 1

Type: Piston,

gas charged

Volume: 200 in® (3.108 L)
Precharge Pressure: 1000 psi (6897 kPa)

Lift Dump System: 2 in System 1

Type: Piston,
Volume: 200

Precharge Pr

4.18.10 Reservoir Data

4.18.10.1 System 1

Type: Air preq

Full Volume:
Total Volume
Pressure: 40

4.18.10.2 System 2

Type: Air preq

Full Volume:

gas charged
n’ (3.108 L)
bssure: 1600 psi (11 034 kPa)

surized

b.7 gal (21.7 L)
6.9 gal (26.2L)
bsi (275 kPa)

surized
1gal(4.2L)

Total Volume] 1.3 gal (4.101 L)
Pressure: 40 psi (275 kPa)

4.18.11 Relief Valve Daja
4.18.11.1 Main System [Relief Valve: 4 per @incraft, 2 per system
4.18.11.1.1 System 1

Relief Presgure: 3500.psi<(24 131 kPa)

Rated Flow| 17.0 gpm-(77.3 L/min)
Reseat Pregsurez 3300 psi (22 752 kPa)

4.18.11.2 System 2
Relief Pressure: 3500 psi (24 131 kPa)
Rated Flow: 5.5 gpm (25.0 L/min)
Reseat Pressure: 3300 psi (22 752 kPa)

4.18.12 Filtration

4.18.12.1 Pressure Filtration: 4 per aircraft
Location: 1 in each combined EDP and ACP delivery line, 1 in each dedicated EDP delivery line
Filtration Rating: 15 ym

4.18.12.2 Return Filtration: 2 per aircraft
Location: 1 in each system return line upstream of the reservoir
Filtration Rating: 3 ym
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4.18.13 Tubing Data

4.18.13.1 High Pressure Lines
Material Specification: 304 - '/s CRES per MIL-T-8504
Diameters/Wall Thicknesses: 0.188/0.020 in (4.775/0.508 mm), 0.25/0.020 in (6.35/0.508 mm), 0.313/0.020 in
(7.938/0.508 mm), 0.375/0.028 in (9.525/0.711 mm), 0.50/0.035 in (12.70/0.889 mm), 0.625/0.042 in
(15.875/1.067 mm)

4.18.13.2 Low Pressure Lines

4.18.13.2.1 Material Specification: 5052 Aluminum alloy per AMS-WW-T-700/4
Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028 in (7.938/0.711 mm), 0.375/0.028
in
(9.525/0.71f1 mm), 0.50/0.028 in (12.70/0.711 mm), 0.625/0.035 in (15.875/0.889 mm]}, 1.00/0.035 in
(25.40/0.88Pp mm)

4.18.13.2.2 Material Spgcification: 6061-T6 Aluminum alloy per AMS4083 (post November'1992)
Diameters/{Vall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028)in (7.938/0.711 mm), 0.375/0.028
in
(9.525/0.71f1 mm), 0.50/0.028 in (12.70/0.711 mm), 0.625/0.035 in_(45.875/0.889 mm], 1.00/0.035 in
(25.40/0.88P mm)

4.18.13.2.3 Material Spgcification: 304 - /s CRES per MIL-T-8504
Diameters/\Vall Thicknesses: 0.188/0.020 in (4.775/0.508 mm), 0.25/0.020 in (6.35/0.508 mm), 0.313/0.020
in
(7.938/0.508 mm), 0.375/0.028 in (9.525/0.711 mm),.0.50/0.035 in (12.70/0.889 mm),[0.625/0.042 in
(15.875/1.067 mm), 1.00/0.028 in (25.40/0.711 mm)

4.18.14 Fitting Data
4.18.14.1 Pre-Novembgr 1992
4.18.14.1.1 Separable Type: 37 degree flared
Material: Al{ CRES
End Connecttions: Pipe flare
4.18.14.1.2 Post-November 1992
4.18.14.1.2.1 Separable¢ Type: 24 degree flareless

Material: Al,_CRES
End Connections: Internal swage

4.18.14.1.2.2 Permanent Type External swage
Material: Al, CRES
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FIGURE 4.18 - FOKKER 70/100 HYDRAULIC SYSTEM SCHEMATIC
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4.19 McDonnell Douglas DC-8-60/70

4.19.1 Design Requirements: 14CFR Part 25 requirements
4.19.2 System Pressure: 3000 psi (20 690 kPa)

4.19.3 Hydraulic Fluid: AS1241

4.19.4 Number of Hydraulic Systems: 1 - Main System
NOTE: The system incorporates major subsystems for Spoilers, Rudder (Standby) and Thrust Reversers

4.19.5 System Temperature: -65 to +225 °F (-54 to +107 °C)

4.19.6 Main Hydraulic Pump Data

4.19.6.1 Engine Driven Pump: 2 in the Main System
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 21.0 gpm (80 L/min) at 2800 psi (19 306 kPa)
Displacement 1.159 in%rev (19.0 mL/rev)
Rated Speed] 3500 rpm
Rotation from|Shaft End: Counter clockwise

4.19.7 Back-up Pump Pata

4.19.7.1 AC Electric NMotor Pump: 4 per aircraft; 1 in Main system, 1 in Rudder Subsystem| 1 dedicated to Thrust
Reversers, 1 [n Spoiler Subsystem
Type: Variable displacement, Pressure compensatedybent-axis piston
Rated Flow-Pressure: 3.9 gpm (14.8 L/min) at 2700'psi (18 617 kPa)
Displacement] 0.22 in%rev (3.60 mL/rev)
Rated Speed] 10 000 rpm

4.19.8 Hydraulic Moton Data

4.19.8.1 Horizontal Stgbilizer Motor: 1 pef. aircraft
Type: Fixed djsplacement bent-akis piston
Displacement 0.803 in%rev(13.16 mL/rev)
Running Spegd: 2820 rpm
Flow at Rated Pressure-Differential: 9.3 gpm (35.3" L/min)

4.19.9 Accumulator Ddta

4.19.9.1 Power Generation System: 4 per aircraft; 1 in Main System, 1 in Rudder Subsystem, 2 in Thrust Reverser
Subsystem
Type: Spherical, bladder separator, gas charged
Volume: 190 in® (3.1 L)
Precharge Pressure: 1000 psi (6897 kPa)

4.19.9.2 Power Generation System: 1 in auxiliary pump sub-system
Type: Spherical, bladder separator, gas charged
Volume: 8.4 in® (0.14 L)
Precharge Pressure: 1000 psi (6897 kPa)
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4.19.9.3 Nosewheel Steering System 1 in Main System (reserve pressure:)

41994

4.19.9.5

4.19.9.6

4.19.10 Reservoir Data

4.19.10.1 Main System

4.19.10.2 Spoiler Sub-S

4.19.10.3 Rudder (Stan

4.19.10.4 Thrust Reverg

Type: Spherical, bladder separator, gas charged
Volume: 190 in® (3.1 L)
Precharge Pressure: 500 psi (3448 kPa)

Nosewheel Steering System 1 in nosewheel steering anti-shimmy sub-system

Type: Spherical, bladder separator, gas charged
Volume: 23 in® (0.89 L)
Precharge Pressure: 50 psi (345 kPa)

Braking System: 3 in braking sub-system
Type: Spherical, bladder separator, gas charged

Volume: 190
Precharge Pr

Horizontal Stg
Type: Spherig
Volume: 54 in
Precharge Pr

Type: Pneum
Full Volume:

Total Volume
Pressure: 304

Type: Hydrau
Full Volume:
Total Volume
Pressure: 29

Type: Sump (|
Total Volume

Type: Sump (|

n®(3.11)

bssure: 700 psi (4826 kPa)

bilizer Sub-System 1 per aircraft
al, bladder separator, gas charged
°(0.89 L)

bssure: 2000 psi (13 790 kPa)

ptically pressurized
3.0gal (49.3L)
14.4 gal (54.4 L)

35 psi (207-241 kPa)

ystem

ically pressurized
2gal(461L)

1.8 gal (6.9L)
bsi (200 kPa)

dby) Sub-System
hon-pressurized)
1.1 gal (4.34)

er Sub-System
honspressurized)

Total Volume

2@ gal (9.1L)

4.19.10.5 Main System Emergency Reservoir

Type: Sump (

non-pressurized)

Total Volume: 1.9 gal (7.4 L)

4.19.11 Relief Valve Data

4.19.11.1 Main System Relief Valve: 1 per aircraft
Relief Pressure: 3300 psi (27 754 kPa)
Rated Flow: 22.5 gpm (85.2 L/min) at 3500 psi (24 132 kPa)
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4.19.11.2 Auxiliary/Sub-System Relief Valve 4 per aircraft; 1 in Spoilers subsystem, 1 in Rudder (Standby) subsystem, 1

in Thrust Reversers subsystem, 1 in auxiliary pump sub-system

Relief Pressure: 3300 psi (27 754 kPa)

Rated Flow: 3.5 gpm (13.3 L/min) at 3500 psi (24 132 kPa)
4.19.12 Filtration

4.19.12.1 Pressure Filtration: 6 per aircraft

Location: 1 in each Engine driven pump:, AC Electric Motor Pump: delivery line and 1 in the empennage line

supplying the horizontal stabilizer and rudder
Filtration Rating: 15 ym

4.19.12.2 Return Filtration: 1 per aircraft

Location: 1 in[Main System reservoir
Filtration Ratipg: 15 ym

4.19.13 Tubing Data

4.19.13.1 High Pressur¢ Lines
Material Spedification: 304 - '/ hard CRES per MIL-T-6845

Diameters/Wall Thicknesses: 0.313/0.020 in (7.95/0.508 mm), 0.375/0.028 in (9.53/0.71

(12.7/0.889 mm), 0.625/0.042 in (15.88/1.07 mm)
4.19.13.2 Low Pressurg Lines

4,19.13.2.1 Upto 3/ indh diameter and °/, inch diameter
Material Spgcification: 304 - '/ hard CRES per MILZT-6845

Diameters/\{Vall Thicknesses: 0.250/0.016 in (6.35/0.406 mm), 0.250/0.020 in (6.35/0.

in
(9.53/0.711|mm), 0.750/0.049 in (19.1/1,24'mm)

4.19.13.2.2 Low Pressure Lines — all others
Material Spgcification: 6061-T6 Aluminum alloy per AMS4083

1 mm), 0.5/0.035 in

08 mm), 0.375/0.028

Diameters/\{Vall Thicknesses: 0.50/0.028 in (12.7/0.711 mm), 0.625/0.035 in (15.9/0.889 mm), 0.625/0.049 in

(15.9/1.24 im), 1.25/0.022 if_(31.8/0.559 mm), 1.50/02022 in (38.1/0.559 mm)

4.19.13.3 Coiled Tubing
Material Spedification»Fitanium Tube, Commercial Pure

Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.313/0.035 in (7.94/0.889

4.19.14 Fitting Data

mm)

4.19.14.1 Separable Type: 24 degree flareless (37 degree flared optional)
Material: Al, CRES
End Connections: Brazed
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4.20 McDonnell Douglas DC-9-10/20/30/40/50

4.20.1

4.20.2

4.20.3

4.20.4

4.20.5

4.20.6

4.20.6.1

4.20.7 Back-up Pump

4.20.7.1

4.20.7.2

4.20.7.3

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)/1500 psi (10 345 kPa)*
* Lower Pressure: selected by flight crew, typically during cruise

Hydraulic Fluid:

AS1241

Number of Hydraulic Systems: 2 - Left System, Right System

System Temperature: -65 to +225 °F (-54 to +107 °C)

Main Hydraulic

Engine Drivern
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Power Transf
Type: Bi-dire

piston motor pump

Rated Flow-P
2850 psi (19 ¢
Displacement
Rated Speed

Hand Pump:
Usage: 2 per

Pump Data

Pump: 2 per aircraft; 1 in Left System, 1 in Right System
b displacement, Pressure compensated, bent-axis piston
ressure: 8.9 gpm (33.7 L/min) at 2850 psi (19 655 kPa)

- 0.598 in’/rev (9.80 mL/rev)

3600 rpm

Shaft End: Counter clockwise

Data

otor Pump: 1 in Right system

e displacement, Pressure compensated, bent-axis piston

ressure: 8.0 gpm (30.3 L/min) at 2200.psi (15 172 kPa)

- 0.598 in*/rev (9.80 mL/rev)

3200 rpm - pump; 11 300 rpm - motor (pump is driven via a gearbox)

br Unit: 1 per aircraft; Rightto'Left System (full system); Left to Right Syste
ctional fixed displacement bent-axis piston motor pump driving a fixed

ressure: 2.0 gpm (7.6 L/min) at 2350 psi (16 207 kPa) with an inlet flow of]
55 kPa)

- 0.095 in*/rev+(1:56 mL/rev) pump and motor
5350 rpm

pircraft; 1 in Left System, 1 in Right System, for system maintenance

4.20.8 Hydraulic Motor Data

None are fitted to this aircraft

4.20.9 Accumulator Data

4.20.9.1

Power Generation System: 2 per aircraft, 1 per system
Type: Spherical, bladder separator, gas charged

Volume: 60 in

(0.98 L)

Precharge Pressure: 1000 psi (6895 kPa)

m (Landing Gear only)
displacement bent-axis

2.2 gpm (8.33 L/min) at

NOTE: Size and numbers off varies with aircraft series and serial number. The details below are for a typical
aircraft.
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4.20.9.2 Brake System: 4 per aircraft, 2 per system
Type: Spherical, bladder separator, gas charged
Volume: 60 in® (0.98 L)
Precharge Pressure: 675 psi (4654 kPa)

4.20.9.3 Elevator Boost Sub-System: 1 in Left System
Type: Spherical, bladder separator, gas charged
Volume: 198 in® (3.2 L)
Precharge Pressure: 2000 psi (13 790 kPa)

4.20.9.4 Elevator Return: 1 in Left System
Type: Spherical, bladder separator, gas charged

4.20.9.5

4.20.9.6

4.20.10 Reservoir Data

4.20.10.1 Left and Righ

4.20.11 Relief Valve Da

4.20.11.1 Main System

Volume: 60 i

%098 1)

Precharge Pr

Thrust Rever;
Type: Spherig
Volume: 60 in
Precharge Pr

Ventral Stairs
Type: Transfe
Volume: 9.6 i
Precharge Pr

Type: Hydrau
Full Volume: 4
Total Volume
Pressure: 30

Relief Pressu
Rated Flow: 9
Reseat Press

bssure: 60 psi (414 kPa)

er Sub-System: 2 per aircraft, 1 per system
al, bladder separator, gas charged

°(0.98 L)

bssure: 1000 psi (6895 kPa)

1 in Right System
r cylinder (used as an accumulator), gas charged
n° (0.16 L)
bssure: 2000 psi (13 790 kPa)

Systems

ically pressurized
.0 gal (15.3 L)
4.8 gal (18.2L)
bsi (206 kPa)

a

Relief Valve: 2 per aircraft, 1 per system
re: 3600 psiv(24 822 kPa)

gpm (34.:L/min)

ure: 200.psi (1379 kPa)

4.20.12 Filtration

4.20.12.1 Pressure Filtration: 2 per aircraft
Location: 1 for each Engine Driven pump delivery line
Filtration Rating: 15 ym

4.20.12.2 Case Drain Filtration: 2 per aircraft
Location: 1 for each Engine Driven Pump: line
Filtration Rating: 15 ym

4.20.12.3 Return Filtration: 2 per aircraft
Location: 1 in each system return line upstream of the reservoir (NOTE: In the Right System, it also functions
as the AC pump case drain filter)
Filtration Rating: 15 ym
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4.20.12.4 Hand Pump: Filtration 2 per aircraft
Location: 1 for each system reservoir (NOTE: In the Right System, it also functions as the AC pump pressure
filter)
Filtration Rating: 15 ym

4.20.13 Tubing Data

4.20.13.1 High Pressure Lines
Material Specification: 304 - '/s CRES hard per MIL-T-6845
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.313/0.020 in (7.95/0.508 mm), 0.375/0.028 in
(9.53/0.711 mm), 0.5/0.035 in (12.7/0.889 mm), 0.625/0.042 in (15.9/1.07 mm)

4.20.13.2 Low Pressure Lines

4.20.13.2.1 Material Spgcification: 304 - '/ hard CRES per MIL-T-6845
Diameters/\{Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.313/0.020 in (#.957/0.508 mm),
0.375/0.029 in (9.53/0.711 mm)

4.20.13.2.2 Material Spgcification: 6061-T6 Aluminum alloy per AMS4083
Diameters/\{Vall Thicknesses: 0.50/0.042 in (12.7/1.07 mm), 0.625/0:058 in (15.9/1.47 |mm), 0.75/0.049 in
(19.1/1.24 rhm), 1.0/0.065 in (25.4/1.65 mm)

4.20.13.3 Flexible Tubing (Coils)
Material Spedification: Titanium tube, commercial pure
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mim), 0.313/0.035 in (7.94/0.889 mm)

4.20.14 Fitting Data
4.20.14.1 Separable Type: 37 degree flared (24 degree flareless optional)

Material: 304 [CRES, Aluminum alloy 6061-F6
End Connectipns: Pipe flare, (pipe bite forflareless)
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TABLE 3 (CONTINUED) - TURBOPROP/COMMUTER AIRCRAFT HYDRAULIC SYSTEM DATA
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51 ATR42/ATR72

5.1.7

5.1.7.1

5.1.8

5.1.9 Accumulator Dz

5.1.9.1

5.1.9.2

Main Hydraulic

Back-up Pump

Hydraulic Motor
None are fitted

Design Requirements: 14CFR Part 25/JAR 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 2 - Green System; Blue System

System Temperature: -65 to 194 °F (-54 to 90 °C)

ump Data
L

AC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

DC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Power Gener
Type: Spherig
Volume: 73.2
Precharge Pr

Braking Systq
Type: Spherig

otor Pump: 2 per aircraft; 1 in each system

b displacement, pressure compensated, inline piston
ressure: 2.0 gpm (7.6 L/min) at 2500 psi (17 241 kPa)
- 0.050 in*/rev (0.819 mL/rev)

9700 rpm

Data

otor Pump: 1 in Blue System

b displacement, pressure compensated, inlinegpiston
ressure: 0.50 gpm (1.9 L/min) at 2850 psi (19615 kPa)
- 0.015 in*/rev (0.246 mL/rev)

8300 rpm

Data
o these aircraft

ta

btion System: 2 perf.aircraft; 1 in Green System, 1 in Blue System
al, bladder separator, gas charged

in® (1.2 L)

bssure: 1450.psi (10 000 kPa)

m: 14 Blue System
al,. bladder separator, gas charged

Volume: 12.2

in>{0.2 1)

Precharge Pressure: 1450 psi (10 000 kPa)

5.1.10 Reservoir Data

5.1.10.1

Combined Green and Blue System Reservoir
Type: Unpressurized

Full Volume: 2.54 gal (9.60 L)

Total Volume: 3.12 gal (11.8 L)

Pressure: Atmospheric
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5.1.11 Relief Valve Data

5.1.11.1 Main System Relief Valve: 2 per aircraft, 1 per system
Relief Pressure: 3550 psi (24 500 kPa)
Rated Flow: 2.4 gpm (9.1 L/min) at 3750 psi (25 862 kPa)
Reseat Pressure: 3150 psi (21 724 kPa)

5.1.12 Filtration
5.1.12.1 Pressure Filtration: 2 per aircraft

Location: 1 per system
Filtration Rating: 15 ym

5.1.12.2 Case Drain F{ltration: 3 per aircraft
Location: 1 infeach pump line
Filtration Ratiphg: 15 ym

5.1.12.3 Return Filtratipn: 2 per aircraft
Location: 1 injeach return line upstream of the reservoir
Filtration Rating: 5 ym

5.1.13 Tubing Data

5.1.13.1 High Pressur¢ Lines
Material Spedification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406-mm), 0.375/0.020 in (9.53/0.508 mm), 0.50/0.026 in
(12.7/0.660 rrjm)

5.1.13.2 Low Pressurg Lines

5.1.13.2.1 Material Specification: 6061-T6 Aluminun alloy per AMS4083
Diameters/\Vall Thicknesses: 0.375/0.035 in (9.53/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.75/0.035 in
(9.53/0.889|mm)

5.1.13.2.2 Material Spgcification: 21-6-9.CRES per AMS5561 (in unprotected areas in the landing gear bay wells)
Diameters/\{Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.53/0.508 mm)

5.1.14 Fitting Data
5.1.14.1 Separable Type: 24-degree flareless

Material: Al, GRES
End Connections: Internal swage

5.1.14.2 Permanent Type: External swage
Material: Al, CRES
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5.2 BAE Systems ATP/Jetstream 61

5.2.1 Design Requirements: 14CFR Part 25/JAR 25 requirements

5.2.2 System Pressure: 2450 psi (16 897 kPa)

5.2.3 Hydraulic Fluid: MIL-PRF-5606

5.2.4 Number of Hydraulic Systems: 2 - Main System; Auxiliary System

5.2.5 System Temperature: -58 to +194 °F (-50 to +90 °C)

5.2.6 Main Hydraulic

5.2.6.1

5.2.7 Back-up Pump

5.2.7.1

5.2.8 Hydraulic Motor
None are fitted

5.2.9 Accumulator Dz

5.2.9.1

5.2.9.2

ump Data
L

Engine Driver

Pump: 2 in Main System

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 11.1 gpm (42.0 L/min) at 2350 psi (16 200 kPa)

Displacement]:
Rated Speed
Rotation from

0.52 in%rev (8.5 mL/rev)
6000 rpm
Shaft End: Counter clockwise

Data

DC Electric Motor Pump 1 in Auxiliary System

Type: Variable displacement, pressure compensated, inlige piston
Rated Flow-Pressure: 0.6 gpm (2.3 L/min)

Displacement 0.09 in%rev (1.5 mL/rev)

Rated Speed

8000 rpm

Data
o this aircraft

ta

Power Genergtion System: 1 in.Main System
Type: Piston, [gas charged

Volume: 63.0

in® (1.03 L)

Precharge Pressure; 1300 psi (8 966 kPa)

Braking Systq

m: 27in braking Sub-System

Type: Piston, |gas’ charged

Volume: 63.0

in® (1.03 L)

Precharge Pressure: 1300 psi (8 966 kPa)

5.2.10 Reservoir Data

5.2.10.1

5.2.10.2

Main System Reservoir
Type: Air pressurized
Full Volume: 2.8 gal (10.5L)

Total Volume:

3.10 gal (13.10 L)

Pressure: 18 psi (124 kPa)

Auxiliary System Reservoir
Type: Air pressurized

Total Volume: 1.0 gal (3.10 L)
Pressure: 18 psi (124 kPa)
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5.2.11 Relief Valve Data

5.2.11.1 Main System Relief Valve: 2 per aircraft, 1 per engine driven pump
Relief Pressure: 3300 psi (22 760 kPa)
Rated Flow: 12.0 gpm (45.3 L/min)
Reseat Pressure: 2000 psi (13 790 kPa)

5.2.12 Filtration
5.2.12.1 Main System
5.2.12.1.1 Pressure Filtration: 2 per aircraft

Location: 1 in each engine driven pump delivery line
Filtration Rating: 5 ym

5.2.12.1.2 Return Filtration: 2 per aircraft
Location: Return line upstream of the reservoir
Filtration Rating: 5 ym

5.2.12.2 Auxiliary Syst

(%)

m

5.2.12.2.1 Pressure Filtration: 1 per aircraft
Location: DC pump delivery line
Filtration Rgting: 15 ym

5.2.12.2.2 Case Drainf|Filtration: 1 per aircraft
Location: Return line upstream of reservoir
Filtration Rgting: 15 ym

5.2.13 Tubing Data

5.2.13.1 High Pressur¢ Lines
Material Spedification: CRES per BS T72/T73
Diameters/Wall Thicknesses: 0.188/0:016 in (4.76/0.406 mm), 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in
(9.525/0.508 mm), 0.50/0.026 in (12:7/0.660 mm), 0.625/0.033 in (15.88/0.838 mm), 0.7/5/0.039 in
(19.05/0.991 mm)

5.2.13.2 Low Pressurg Lines
Material Spedification>Aldminum alloy per BS L56
Diameters/Wall Thicknesses: 0.25/0.022 in (6.35/0.559 mm), 0.375/0.035 in (9.525/0.889 mm), 0.50/0.035 in
(12.7/0.889 mm),"0:625/0.035 in (15.88/0.889 mm)

5.2.14 Fitting Data

5.2.14.1 Separable Type: AGS 1100 flared
Material: Al, Stainless steel
End Connections: Pipe flare
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5.3 BAE Systems Jetstream 31/32

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

5.3.6.1

5.3.7

5.3.7.1

5.3.8

5.3.9

5.3.9.1

5.3.9.2

5.3.10

5.3.10.1

Design Requirements: 14CFR Part 25/JAR 23 requirements

System Pressure: 2000 psi (13 793 kPa)

Hydraulic Fluid:

Number of Hydraulic Systems: 2 - Main System; Emergency System

MIL-PRF-5606 or MIL-PRF-83282

System Temperature: -67 to +194 °F (-55 to +90 °C)

Main Hydraulic

ump Data
L

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Back-up Pump

Hand Pump:

Pressure - Flq
Maximum Prg
Maximum flov

Hydraulic Motor
None are fitted

Accumulator D4

Power Gener
Type: Piston,
Volume: 100
Precharge Pr

Braking Systq
Type: Piston,

Pump: 2 in Main System

b displacement, pressure compensated, inline piston
ressure: 6.3 gpm (23.9 L/min) at 1850 psi (12 759 kPa)

- 0.34 in*/rev (5.57 mL/rev)
3960 rpm
Shaft End: Clockwise

Data

in Emergency system
w characteristics
ssure: 1500 psi (10 345 kPa) — Working;
U 1.5 in° (24.6 mL) per double stroke

Data
o this aircraft

ta

btion System: 1 in.Main System
gas charged

n’(1.64 L)

pssure: 500,psi (3448 kPa)

ms 2{n Main System
9as charged

Volume: 40 i

(0651)

Precharge Pressure: 700 psi (4828 kPa)

Reservoir Data

Main and Emergency Reservoirs Combined in 1 unit
Type: Air pressurized

Full Volume: 3.2 gal (12.3 L)

Total Volume: 3.5 gal (13.4 L)

Pressure: Jetstream 31 - 18 psi (124 kPa); Jetstream 32 - 22 psi (151 kPa)
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5.3.11 Relief Valve Data

5.3.11.1 Main System Relief Valve: 1 per aircraft
Relief Pressure: 2450 psi (17 517 kPa)
Rated Flow: 9.3 gpm (35.4 L/min)
Reseat Pressure: 2300 psi (15 862 kPa)

5.3.12 Filtration

5.3.12.1 Pressure Filtration:

5.3.12.1.1 Location: 1 in the combined EDPs' delivery line
Filtration Rating: 5 ym

5.3.12.1.2 Location: 1 jn the hand pump line
Filtration Rgting: 45 ym

5.3.12.2 Case Drain F{ltration:
Location: 1 in|the combined EDPSs' line
Filtration Ratipg: 15 ym
5.3.12.3 Return Filtratipn:
Location: 1 injreturn line upstream of the reservoir
Filtration Rating: 5 ym
5.3.13 Tubing Data

5.3.13.1 High Pressur¢ Lines

Material Spedification: Tungum to DTD5019 or‘Stainless Steel to DTD5016 (where fire 1
Diameters/Wall Thicknesses: 0.188/0.022.in-(4.76/0.559 mm), 0.25/0.022 in (6.35/0.559

(9.525/0.711 fnm), 0.50/0.036 in (12.7/0:914 mm)

5.3.13.2 Low Pressurg Lines
Material Spedification: Aluminum(alloy per BS L56

Diameters/Wall Thicknesses; 0.50/0.036 in (12.7/0.914 mm), 0.625/0.036 in (15.88/0.91

(19.1/0.914 mjm), 1.0/0.048:in(25.4/1.219 mm)
5.3.14 Fitting Data

5.3.14.1 Separable Type: 37-degree flared
Material: Al, GRES

esistance is required)

mm), 0.375/0.028 in

4 mm), 0.75/0.036 in

End Connections: Pipe flare
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5.4 BAE Systems Jetstream 41

5.4.1

5.4.2

5.4.3

54.4

5.4.5

5.4.6

5.4.6.1

5.4.7

54.7.1

5.4.8

54.9

5.4.9.1

5.4.9.2

5.4.10

5.4.10.1

Design Requirements: 14CFR Part 25/JAR 25 requirements

System Pressure: 2000 psi (13 793 kPa)

Hydraulic Fluid:

MIL-PRF-5606 or MIL-PRF-83282

Number of Hydraulic Systems: 2 - Main System; Emergency System

System Temperature:

Main Hydraulic

ump Data
L

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Back-up Pump

Hand Pump 1
Pressure - Flq
Maximum Prg
Maximum flov

Hydraulic Motor
None are fitted

Accumulator D4

Power Gener
Type: Piston,
Volume: 100
Precharge Pr

Braking Systq
Type: Piston,

Pump: 2 in Main System
b displacement, pressure compensated, inline piston
ressure: 6.3 gpm (23.9 L/min) at 1850 psi (12 759 kPa)
- 0.34 in*/rev (5.57 mL/rev)

3960 rpm

Shaft End: Clockwise

Data

in Emergency system

w characteristics

ssure: 1500 psi (10 345 kPa) — Working
U 1.5 in° (24.6 mL) per double stroke

Data
o this aircraft

ta

btion System: 1 in.Main System
gas charged

n’(1.64 L)

pssure: 500,psi (3448 kPa)

m: 24 main System
9as charged

Volume: 40 i

(0651)

Precharge Pressure: 500 psi (3448 kPa)

Reservoir Data

Main and Emergency reservoirs combined
Type: Air pressurized

Full Volume: 3.5 gal (13.4 L)

Total Volume: 4.0 gal (15.2 L)

Pressure: 22 psi (152 kPa)
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5.4.11 Relief Valve Data

5.4.11.1 Main System Relief Valve: 1 per aircraft
Relief Pressure: 2450 psi (17 517 kPa)
Rated Flow: 9.3 gpm (35.4 L/min)
Reseat Pressure: 2300 psi (15 862 kPa)

5.4.12 Filtration

5.4.12.1 Pressure Filtration

5.4.12.1.1 Location: 1 in the combined EDPs' delivery line
Filtration Rating: 5 ym

5.4.12.1.2 Location: 1 jn the Hand Pump: delivery line
Filtration Rgting: 45 ym

5.4.12.2 Case Drain Flltration: 2 per aircraft
Location: 1 per EDP
Filtration Ratipg: 15 ym
5.4.12.3 Return Filtratipn: 1 per aircraft
Location: Retyirn line upstream of the reservoir
Filtration Rating: 5 ym
5.4.13 Tubing Data
5.4.13.1 High Pressur¢ Lines

5.4.13.2 Material Spedification: 21-6-9 CRES per AMS5561

Diameters/Wall Thicknesses: 0.188/0.016.in (4.76/0.406 mm), 0.25/0.016 in (6.35/0.406
(9.525/0.508 mm), 0.50/0.026 in (12.7/0.660 mm), 0.625/0.033 in (15.88/0.838 mm), 0.7

(19.05/0.991 fnm)

5.4.13.3 Low Pressurg Lines

5.4.13.3.1 Material Specification~8061-T6 Aluminum alloy per AMS4083
Diameters/\{Vall Thicknesses: 0.25/0.022 in (6.35/0.559 mm), 0.313/0.022 in (7.938/0.
0.375/0.035 in (9(5625/0.889 mm), 0.50/0.035 in (12.7/0.889 mm), 0.625/0.035 in (15.8

1.0/0.035 inf (25\47/0.889 mm)

mm), 0.375/0.020 in
5/0.039 in

b59 mm),
8/0.889 mm),

5.4.13.3.2 Material Specification: 21-6-9 CRES per AMS5561

Diameters/Wall Thicknesses: 0.625/0.033 in (15.88/0.838 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.052 in

(25.4/1.321 mm
5.4.14 Fitting Data
5.4.14.1 Separable Type: 24 degree flareless
Material: Al, CRES

End Connections: External swage

5.4.14.2 Permanent Type External swage
Material: Al, CRES
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FIGURE 5.4 - BAE SYSTEMS JETSTREAM 41 HYDRAULIC SYSTEM
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5.5 Beechcraft 1900C/D

5.5.1

5.5.2

5.5.3

554

5.5.5

5.5.6

5.5.6.1

5.5.7

5.56.7.1

5.5.8

5.5.9

5.5.9.1

5.5.10

5.5.10.1

Design Requirements: 14CFR 23 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid:

MIL-PRF-5606

Number of Hydraulic Systems: 1

System Temperature: -65 to 160 °F (-54 to 71 °C)

Main Hydraulic

ump Data
L

DC Electric M
Type: Variabl
Rated Flow-P
2.0gpm (7.6

Displacement
Rated Speed

Back-up Pump

Hand Pump:
Pressure -Dis

Hydraulic Motor
None are fitted

Accumulator D4
Power Gener
Type: Piston,
Volume: 11 in
Precharge Pr

Reservoir Data

Primary and §
Type: Air preq

otor Pump 1 per aircraft

b displacement, pressure compensated, inline piston
ressure: 3.10 gpm (12.1 L/min) at 1500 psi (10 345 kPa)
| /min) at 2750 psi (18 966 kPa)

- 0.11 in*/rev (1.803 mL/rev)

7200 rpm

Data

placement: rating 1500 psi (10 345 kPa); 1:f.in° (18.03 mL) per stroke

Data
o aircraft

ta

btion System: 1 per aircraft
9as charged

(180.3 mL)
bssure: 800 psi, (5517 kPa)

becondary Reservoirs Combined into one unit
surized

Full Volume:

3qgal(491)

Total Volume: 1.6 gal (6.2 L)
Pressure: 18 psi (124 kPa)

5.5.11 Relief Valve Data

5.5.11.1

Main System

Relief Valve: 1 per aircraft

Relief Pressure: 3250 psi (22 414 kPa)
Rated Flow: Not known

Reseat Press

ure: 2900 psi (20 000 kPa)
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5.5.12 Filtration

5.5.12.1 Return Filtration: 1 per aircraft
Location: Upstream of the reservoir
Filtration Rating: 10 ym

5.5.13 Tubing Data

5.5.13.1 High Pressure Lines
Material Specification: 304 - '/ hard CRES per MIL-T-6845
Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm); 0.375/0.028 in (9.525/0.711 mm)

5.5.13.2 Low Pressure Lines
Material Spedification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.50/0.035 in (12.7/0.889 mm)

5.5.14 Fitting Data

5.5.14.1 Separable Type: 37 degree flared
Material: Al, GRES
End Connectipns: External swage

5.5.14.2 Permanent Type External swage
Material: Not known

(o

Primary Secondary
resemvoir <4 reservoir

DC electric

motor
pump _Hand
/ \ 4 “ pump

C D,
Main /

accumulator Landing gear

FIGURE 5.5 - BEECHCRAFT 1900C/D HYDRAULIC SYSTEM SCHEMATIC
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5.6 Bombardier DHC-8 Dash 8 Q100/200/300

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

5.6.6.1

5.6.7

5.6.7.1

5.6.7.2

5.6.7.3

5.6.8

5.6.8.1

Main Hydraulic

Design Requirements: 14CFR Part 25 requirements
System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

System Temperature: -65 to +200 °F (-54 to +93 °C)

ump Data
L

Number of Hydraulic Systems: 3 - No. 1 Power System, No. 2 Power System, Auxiliary System

Engine Driver
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

Back-up Pump

AC Electric M
Type: Variabl
Rated Flow-P|
Displacement
Rated Speed

Power Transf
NOTE: For re|
Type: Fixed d
Rated Flow-P
Displacement
Rated Speed

Hand Pump:
Power Systert
Pressure - Di

Pump: 2 per aircraft; 1 in No. 1 Power System, 1 in No. 2 Power System
b displacement, pressure compensated, inline piston
ressure: 10.0 gpm (37.8 L/min) at 2850 psi (19 655 kPa)
- 0.32 in*/rev (5.24 mL/rev)
7514 rpm
Shaft End: Counter clockwise

Data

b displacement, pressure compensated, inline'piston
ressure: 1.5 gpm (5.7 L/min) at 2750 psi (18 966 kPa)
- 0.052 in*/rev (0.852 mL/rev)

7200 rpm at 366 Hz electric supply. frequency

er Unit: 1 per aircraft; No. 1 Poewer System to supply No. 2 Power System
frofit modification standard;”PTU supplies landing gear only

splacement motor driving afixed displacement pump

ressure: 7.0 gpm (26:5\k/min) at 3000 psi (20 690 kPa)

+ 0.365 in’/rev (5.981)mL/rev) - motor, 0.29 in*/rev (4.752 mL/rev) - pump
5600 rpm

D per aircraft, 1 in Auxiliary System to deploy main landing gear (emergen
n to operate parkin% brake
splacement: 0.75 in” (12.3 mL) per cycle

Hydraulic Motor

otor Pump: 2 per aircraft; 1 in No. 1 Power System, 1 in No. 2 Power System

cy extension); 1 in No.2

Data

Flap Motor: 1
Type: Fixed d
Displacement

per aircraft
isplacement
:0.172 in%/rev (2.819 mL/rev)

Running Speed: 4800 rpm
Flow at Rated Pressure Differential: 3.10 gpm (13.104 L/min) at 2450 psi (16 897 kPa)

5.6.9 Accumulator Data

5.6.9.1

Braking System: 1 in No. 2 Power System

Type: Piston,
Volume: 25 in

9as charged
(0.411L)

Precharge Pressure: 1000 psi (6896 kPa)
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5.6.10 Reservoir Data

5.6.10.1

5.6.10.2

5.6.10.3

No. 1 Power System
Type: Hydraulically pressurized

Total Volume:

0.7 gal (2.5L)

Pressure: 40 psi (276 kPa)

No. 2 Power System
Type: Hydraulically pressurized

Total Volume:

1.3gal (4.9L)

Pressure: 40 psi (276 kPa)

Auxiliary Sys

em

Type: Unpres
Total Volume
Pressure: Un

5.6.11 Relief Valve Da

5.6.11.1

5.6.12 Fi

5.6.12.1

5.6.12.2

5.6.12.3

Main System
Relief Pressu
Rated Flow: 1
Reseat Press

ltration

Pressure Filtr,
Location: 1 in
Filtration Rati

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

5.6.13 Tubing Data

5.6.13.1

5.6.13.1.1

5.6.13.1.2

5.6.13.1.3

Surized
0.3 gal (1.18L)
bressurized

a

Relief Valve: 2 per aircraft; 1 per system
re: 3600 psi (24 828 kPa)

0.0 gpm (54.5 L/min)

ure: 3150 psi (21 724 kPa)

htion: 2 per aircraft
each combined EDP and ACP delivery line
ng: 15 ym

ltration: 2 per aircraft
each combined EDP and ACP line
ng: 15 um

pn: 2 per aircraft

Ng: 5 um

High Pressur¢ Lines

Material Specification: 6061 - T6 Aluminum alloy per AMS4083

each system«eturn line upstream of the reservoir

Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.049 in (9.525/1.245 mm), 0.50/0.065 in

(12.7/1.651

Material Specification: 304 - '/ hard CRES per MIL-T-8504
Diameters/Wall Thicknesses: 0.25/0.022 in (6.35/0.559 mm), 0.375/0.035 in(9.525/0.889 mm)

mm), 0.625/0.083 in (15.875/2.108 mm)

Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.525/0.508 mm), 0.50/0.026 in

(12.7/0.660

mm)
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5.6.13.2 Suction and Return Lines

5.6.13.2.1 Material Specification: 6061 - T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.035 in (6.35/0.889 mm), 0.375/0.028 in (9.525/0.711 mm),
0.50/0.028 in (12.7/0.711 mm), 0.625/0.035 (15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm)

5.6.13.2.2 Material Specification: 304 - '/ hard CRES per MIL-T-8504
Diameters/Wall Thicknesses: 0.25/0.022 in (6.35/0.559 mm), 0.375/0.035 in (9.525/0.889 mm)

5.6.13.2.3 Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.020 in (9.525/0.508 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.033 in (15.875/0.838 mm), 0.750/0.039 in (19.05/0.911 mm)

5.6.14 Fitting Data

5.6.14.1 Separable Type: 37 degree flared
Material: Al, RES
End Connectipns: Pipe flare

5.6.14.2 Permanent Type External swage
Material: CRES
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No. 1 Power System No. 2 Power System Auxiliary
System

Emergency
shut-off / \

/ valves \
 —)

77

Reservoir
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=
o
L
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c
3
S

Engine AC electric

driven -

pump

motor num

A IOOr PUMP — gupply from
3 rudder return
i N /
Power transfer Hand
unit (PTU) pumps
] / N
I _ { )=< 9 C v
AC electric P @
motor
pump /
Wheel brakes Landing gear ,
PTU on/off
valve : :
Trailing edge Nosewheel o Main landing |
flaps steering gear energency
Rudder Rudder E‘I
| il |
'\\
Inboard flight Outboard flight \
spoilers spoilers A dri
ir driven
rudder
Inboard & shutoff
outboard valve
ground spoilers
o 0

GCED.
Brake accumulator /

Standby
wheel brakes/
parking

NOTE: Inboard and outboard ground spoilers fitted to Dash 8-100 only

FIGURE 5.6.1 - BOMBARDIER DHC-8 DASH 8 Q100/200/300 - CURRENT PRODUCTION STANDARD - HYDRAULIC
SYSTEM SCHEMATIC
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No. 1 Power System No. 2 Power System Auxiliary
System

Reservoirs ¥ [

— T

Emergency
shut-off

Valves\
7 <

Reservoir

\

7 §

% § % — driven ? ?
ﬁ Sl I3
) / \ /
AC electric AC electric Hand
motor motor pumps
pump pump
Rudder % Rudder
Rudder Rudder
isolation ~ =T Zz[{] « isolation
valve valve
T 1 Landing gear
PTU on/off _—"] /
valve E - -
/ Trailing edge Nosewheel Main landing
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Power transfer flaps exterlsion
unit (PTU)
Inboard flight Outboard flight
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Inboard &
Wheel brakes outboard
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o ©
Brake accumulator /
Standby
wheel brakes/
parking

NOTE: Inboard and outboard ground spoilers fitted to Dash 8-100 only

FIGURE 5.6.2 - BOMBARDIER DHC-8 DASH 8 Q100/200/300 - IN-SERVICE RETROFIT STANDARD - HYDRAULIC
SYSTEM SCHEMATIC
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5.7 Bombardier DHC-8 Dash 8 Q400

5.71

5.7.2

5.7.3

5.7.4

5.7.5

5.7.6

5.7.6.1

5.7.6.2

5.7.7

5.7.7.1

5.7.7.2

5.7.7.3

5.7.8

5.7.8.1

Main Hydraulic

Back-up Pump

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: AS1241

Number of Hydraulic Systems: 4 — System 1, System 2, System 3, Auxiliary System

System Temperature: -80 to +160 °F (-54 to +71 °C); up to +200 °F (104 °C) for 5 minutes

ump Data
L

Engine Driven Pump: 2 per aircraft; 1 in System 1, 1 in System 2

Type: Variabl

b displacement, pressure compensated, inline piston

Rated Flow-Pressure: 25.5 gpm (96.5 L/min) at 2850 psi (19 655 kPa)
Displacement: 0.95 in%frev (15.57 mL/rev)

Rated Speed
Rotation from

DC Electric M
Type: Fixed d
Rated Flow-P
Displacement
Rated Speed

AC Variable H
Type: Variabl
Rated Flow-P

Displacement
Rated Speed

Power Transf
Type: Fixed d
Rated Flow-P
Displacement

6432 rpm
Shaft End: Counter clockwise

otor Pump: 1 per aircraft; 1 in System 3

isplacement driving an accumulator

ressure: 0.28 gpm (1.06 L/min) at 3100 psi (24>385 kPa)
- 0.008 in*/rev (0.131 mL/rev)

10 000 rpm

Data

requency (300-600 Hz) Electric'Motor Pump: 1 per aircraft; 1 in System 1
b displacement, pressure gompensated, inline piston
ressure: 3.0 gpm (11.4 L/min) at 2750 psi (18967 kPa) at 340 Hz
4.9 gpm (18.6.1Ymin) at 2750 psi (18967 kPa) at 560 Hz
- 0.12 in*/rev (1.97 mb/rev)
5700 rpm (at 300_.Hz) to 11 400 rpm (at 600 Hz)

er Unit: 1 per aircraft; System 1 to supply System 2

splacement motor driving a fixed displacement pump

ressufe:»16.6 gpm (62.8 L/min) at 1900 psi (13 100 kPa)

- 0.70+n%rev (11.47 mL/rev) - motor, 0.67 in*/rev (10.98 mL/rev) - pump

Rated Speed

6000 rpm

Hand Pump: 2 per aircraft; 1 in Auxiliary System to deploy main landing gear (emergency extension);

1in System 2

to operate parking brake

Pressure - Displacement: 0.75 in® (12.3 mL) per cycle

Flap Motor: 1

Hydraulic Motor Data

per aircraft

No data available


https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL

AIR5005™A

167 OF 243

5.7.9 Accumulator Data

5.7.9.1

5.7.9.2

Power Generation System: 1 in System 3
Type: Piston, 9as charged

Volume: 50 in” (0.82 L)

Precharge Pressure: 1900 psi (13 104 kPa)

Braking System: 1 in System 2

Type: Piston, 9as charged

Volume: 50 in” (0.82 L)

Precharge Pressure: 500 psi (3447 kPa)

5.7.10 Reservoir Data

5.7.10.1

5.7.10.2

5.7.10.3

5.7.10.4

System 1

Type: Hydrau
Total Volume
Pressure: 55

System 2

Type: Hydrau
Total Volume
Pressure: 55

System 3

Type: Hydrau
Total Volume
Pressure: 55

Auxiliary Syst
Type: Unpres
Total Volume

ically pressurized
2.12 gal (8.03 L, 490 in®)
bsi (379 kPa) at 2950 psi (20 346 kPa) system pressure

ically pressurized
3.16 gal (11.96 L, 730 in®)
bsi (379 kPa) at 2950 psi (20 346 kPa) system pressure

ically pressurized
0.65 gal (2.46 L, 150 in°)
bsi (379 kPa) at 2950 psi (20 346 kPa) system pressure

em
surized
0.3 gal (1.18L)

Pressure: Atmospheric

5.7.11 Relief Valve Da

57111

Main System
Relief Pressu
Reseat Press
Rated Flow: 4

a

Relief Valyey2 per aircraft; 1 for System 1 and 1 for System 2
fe: 3600psi/(24 828 kPa)

ure: 3200 psi (22 063 kPa) minimum

6.5'gpm (100.3 L/min) at 3600 psi (24 829 kPa) maximum

5.7.12 Filtration

5.7.121

5.712.2

5.7.12.3

Pressure Filtration: 3 per aircraft

Location: 1 in

each system

Filtration Rating: 5 ym for System 1 and System 2, 15 ym for System 3

Case Drain Fi
Location: 1 in

ltration: 2 per aircraft; 1 for System 1 and 1 for System 2
each EDP line

Filtration Rating: 15 ym

Return Filtration: 2 per aircraft; 1 for System 1 and 1 for System 2

Location: 1 in

each system return line upstream of the reservoir

Filtration Rating: 5 ym
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5.7.13 Tubing Data

5.7.13.1 High Pressure Lines
Material Specification: Ti 3Al 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.032 in (17.15/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.051 in
(25.4/1.295 mm)

5.7.13.2 Low Pressure Lines

5.7.13.2.1 Material Specification: Ti 3Al, 2.5V Titanium alloy per AMS4945
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483 mm), 0.50/0.026 in
(12.7/0.660 mm), 0.625/0.032 in (17.15/0.813 mm), 0.75/0.039 in (19.05/0.991 mm), 1.0/0.051 in
(25.4/1.295(mm)

5.7.13.2.2 Material Spgcification: 304 /g hard Steel per MIL-T-6845
Diameters/\Vall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in(9/53/0.483 mm), 0.5/0.025 in
(12.7/0.660|mm), 0.625/0.032 in (15.875/0.813 mm), 0.75/0.039 in (19.05/0y991 mm), [1.0/0.05 in
(25.4/1.295(mm)

5.7.14 Fitting Data
5.7.14.1 Separable Type: 24 degree flareless
Material: Not known

End Connectipns: Internal swage, external pressure swage

5.7.14.2 Permanent Type: Externally pressure swaged
Material: Not known
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FIGURE 5.7 - BOMBARDIER DHC-8 DASH 8 Q400 HYDRAULIC SYSTEM SCHEMATIC
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5.8 De Havilland DHC-7 Dash 7

Design Requirements: 14CFR Part 25 requirements

e: 3000 psi (20 690 kPa)

Number of Hydraulic Systems: 3 - No. 1 Power System, No. 2 Power System, Auxiliary System

System Temperature: -65 to +200 °F (-54 to +93 °C)

ump Data
L

Type: Variable displacement, pressure compensated, inline piston

Running Speg¢d: 6060/9100 rpm (Maximum continuous duty/maximum intermittent duty)

Pump: 4 per aircraft; 2 in No. 1 Power System, 2 in No. 2 Power System

ressure: 8.5 gpm (32.2 L/min) at 2850 psi (19 655 kPa)
- 0.275 in’/rev (4.51 mL/rev)

7600 rpm

Shaft End: Clockwise

P per aircraft; 1 in Auxiliary system to deploy nose landing gear (emergenc
er System to operate parking brake
splacement: 3000 psi (20 690 kPa); 0.75.in° (12.3 mL)/cycle

or: 1 per aircraft
splacement inline axial piston
- 0.095 in*/rev (1.56 mL/rev)

Pressure Differential: 2.5 gpm (14 L/min) at 3000 psi (20 690 kPa)

m: 1 in No-2 Power System
9as charged
(0¥1'L)

y extension),

pssure: 1000 psi (6896 kPa)

No. 1 and No. 2 Power Systems

lically pressurized

5.8.1

5.8.2 System Pressur

5.8.3 Hydraulic Fluid: AS1241

5.8.4

5.8.5

5.8.6 Main Hydraulic

5.8.6.1 Engine Drivern
Rated Flow-P
Displacement
Rated Speed
Rotation from

5.8.7 Back-up Pump Data

5.8.7.1 Hand Pump: ]
1in No.2 Pow
Pressure - Di

5.8.8 Hydraulic Motor{ Data

5.8.8.1 Fore Flap Mo
Type: Fixed d
Displacement
Flow at Rated

5.8.9 Accumulator Dgta

5.8.9.1  Braking Systs
Type: Piston,
Volume: 25 in
Precharge Pr

5.8.10 Reservoir Data

5.8.10.1
Type: Hydrau
Total Volume: 1.5 gal (5.62 L)
Pressure: 28.2 psi (194 kPa)

5.8.10.2 Auxiliary System

Type: Unpressurized
Total Volume: 0.3 gal (1.18L)
Pressure: Atmospheric
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5.8.11 Relief Valve Data

5.8.11.1

Main System

Relief Valve: 2 per aircraft; 1 per system

Relief Pressure: 3600 psi (24 828 kPa)
Rated Flow: 8.5 gpm (32.2 L/min)
Reseat Pressure: 3250 psi (22 414 kPa)

5.8.12 Filtration

5.8.12.1

5.8.12.2

5.8.12.3

Pressure Filtration: 2 per aircraft

Location: 1 in

the combined EDPs' delivery line for each main system

Filtration Rating: 15 ym

Case Drain F
Location: 1 in
Filtration Rati

Return Filtrati
Location: 1 in
Filtration Rati

5.8.13 Tubing Data

5.8.13.1

5.8.13.1.1

5.8.13.1.2

5.8.13.2

5.8.13.2.1

5.8.13.2.2

ltration: 4 per aircraft
each EDP line
ng: 15 um

pn: 2 per aircraft
each system return line upstream of the reservoir
Ng: 5 um

High Pressur¢ Lines

Material Sp
Diameters/\
(9.525/1.24

Material Sp
Diameters/\
(9.525/0.71

Suction and R

Material Sp
Diameters/\
(9.525/0.71
(19.05/0.88

bcification: 6061 - T6 Aluminum alloy per’AMS4083
Vall Thicknesses: 0.25/0.035 in (6.35/0:889 mm), 0.313/0.042 in (7.95/1.0¢
5 mm), 0.50/0.065 in (12.7/1.651 mm); 0.625/0.083 in (15.875/2.108 mm)

bcification: 304 - '/g hard CRES per MIL-T-8504
Vall Thicknesses: 0.25/0.022\in (6.35/0.559 mm), 0.313/0.028 in (7.95/0.7
1 mm), 0.50/0.0358 in (12.7/0.899 mm), 0.625/0.049 in (15.875/1.245 mm

eturn Lines

pcification: 6061~ T6 Aluminum alloy per AMS4083

Vall Thicknésses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028 in (7.95/0.7
1 mm), 0.50/0.028 in (12.7/0.711 mm), 0.625/0.035 in (15.875/0.899 mm),
D mm)

Material Sp

57 mm), 0.375/0.049 in

1 mm), 0.375/0.028 in

1 mm), 0.375/0.028 in
0.75/0.035 in

beification: 304 - '/s hard CRES per MIL-T-8504

Diameters/Wall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028 in (7.95/0.711 mm), 0.375/0.028 in
(9.525/0.711 mm), 0.50/0.035 in (12.7/0.899 mm), 0.625/0.028 in (15.875/0.711 mm), 0.75/0.028 in
(19.05/0.711 mm)

5.8.14 Fitting Data

5.8.14.1

Separable Type: 37 degree flared
Material: Al, CRES
End Connections: Pipe flare
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FIGURE 5.8 - DE HAVILLAND DHC-7 DASH 7 HYDRAULIC SYSTEM SCHEMATIC
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5.9 Dornier 328

5.9.1

5.9.2

5.9.3

594

5.9.5

5.9.6

5.9.6.1

5.9.7

5.9.7.1

5.9.7.2

5.9.8

5.9.9 Accumulator Dz

5.9.9.1

5.9.9.2

5.9.93

Design Requirements: 14CFR Part 25/JAR 25 requirements

Hydraulic Fluid:

System Pressure: 3000 psi (20 690 kPa)

MIL-PRF-5606

Number of Hydraulic Systems: 2 - Main System; Auxiliary System

System Temperature: -65 to +275 °F (-54 to +135 °C)

Main Hydraulic

AC Electric P
Type: Variabl

Rated Flow-P
Displacement

Rated Speed

Back-up Pump

ump Data
L

Imp 1 in Main System

b displacement, pressure compensated, inline piston
ressure: 2.1 gpm (8.0 L/min) at 2750 psi (18 966 kPa)
- 0.06 in*/rev (0.96 mL/rev)

9500 rpm

Data

DC Motor Pump 1 in Main System

Hydraulic Motor
None are fitted

Type: Fixed d
Rated Flow: (
Displacement
Rated Speed

Hand Pump:
Type: Two stg
Pressure: - Fl
Up to 580 psi
Up to 3800 ps

Power Gener

splacement, inline piston
.3 gpm 21.0 L/min)

- 0.01 in"/rev (0.22 mL/rev)
6000 rpm

in Auxiliary system
ge
pw characteristics
(4000 kPa) — 1.15 in® (19 mL)/double stroke
i (26 200 kPa) — 0.37in° (6 mL)/double stroke

Data
o this aircraft

ta

Type: Piston,

gas’ charged

btion/System: — Without Ground Spoilers 1 in Main System

Volume: 50 in

*(0.82L)

Precharge Pressure: 1813 psi (12 500 kPa)

Power Generation System: — With Ground Spoilers 1 in Main System

Type: Piston,
Volume: 91.5

gas charged
in3 (1.5L)

Precharge Pressure: 1740 psi (12 000 kPa)

Braking System: Main System 1 per aircraft

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 1015 psi (7000 kPa)
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5994

Auxiliary System 1 per aircraft

Type: Piston,
Volume: 50 in

9as charged
(0.82L)

Precharge Pressure: 797 psi (5500 kPa)

5.9.10 Reservoir Data

5.9.10.1

5.9.10.2

5.9.10.3

5.9.11 Relief Valve Da

5.9.111

5.9.11.2

5.9.12 Filtration

5.9.121

5.9.12.2

Main System —

Without Ground Spoilers

Type: Unpressurized
Full Volume: 1.6 gal (5.9 L)

Total Volume:

Main System

1.8 gal (6.8 L)

With Ground Spoilers

Type: Unpres
Full Volume:
Total Volume

Auxiliary Syst
Type: Unpres
Full Volume:

Total Volume

Main System
Relief Pressu
Rated Flow: 24
Reseat Press

Auxiliary Syst
Relief Pressu

Pressure Filtr,
Location: 1 in
Filtration Rati

Return Filtrati

surized
.6gal (6.2L)
1.8 gal (6.8L)

em
surized

D.5 gal (1.7 L)
0.6 gal (2.21L)

a

Relief Valve: 1 per aircraft
re: 3840 psi (24 000 kPa)
.1 gpm (8.0 L/min)

ure: 3350 psi (23 100 kPa)

em Relief Valve 1 per aircraft
re: 3800 psi (26 200 kPa)

ption: 2 per aircraft
the combined.DCP and ACP delivery line, 1 in the other Hand Pump: deli
Ng: 75 um

pn: 14€r aircraft

Location: In r

turi’line upstream of the reservoir

Filtration Ratingc75 um

5.9.13 Tubing Data

5.9.13.1

5.9.13.2

High Pressure Lines
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.49 mm); 0.375/0.020 in (9.525/0.51 mm)

Low Pressure Lines
Material Specification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.25/0.022 in (6.35/0.56 mm); 0.375/0.035 in (9.525/0.889 mm)

ery line

174 OF 243
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5.9.14 Fitting Data

5.9.14.1 Separable Type: 24 degree flareless
Material: Al, CRES
End Connections: Internal swage

5.9.14.2 Permanent Type External swage
Material: Not known
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FIGURE 5.9.1 - DORNIER 328 - WITHOUT GROUND SPOILERS - HYDRAULIC SYSTEM SCHEMATIC
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5.10 EADS CASA CN-235

5.10.1 Design Requirements: 14CFR Part 25/JAR 25 requirements

5.10.2 System Pressure: 3000 psi (20 690 kPa)

5.10.3 Hydraulic Fluid:

MIL-PRF-5606 or MIL-PRF-83282

5.10.4 Number of Hydraulic Systems: 1

5.10.5 System Temperature: -65 to +160 °F (-54 to +71 °C)

5.10.6 Main Hydraulic

ump Data
L

5.10.6.1 DC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

5.10.7 Back-up Pump
None are fitted

5.10.8 Hydraulic Motor
None are fitted

5.10.8.1 Flap Motor: 1
Type: Fixed d
Displacement

otor Driven Pump 2 per aircraft

b displacement, pressure compensated, inline piston
ressure: 1.85 gpm (7.0 L/min)

- 0.058 in*/rev (0.95 mL/rev)

7200 rpm

Data
o this aircraft

Data
o this aircraft

per aircraft
splacement, two element gear
- 0.549 in*/rev (8.99 mL/rev)

Running Speg¢d: 500/600 rpm

Flow at Rateo
5.10.9 Accumulator Dz

5.10.9.1 Braking Systs
Type: Piston,
Volume: 61 in
Precharge Pr

5.10.10 Reservoir Data

Pressure Differential: 1.8 gpm (7.0 L/min)
ta

m: 2 per aircraft,\1.in Emergency Brake system, 1 in Normal Brake systen
9as charged

(1.0L)
bssure; 1474 psi (10 171 kPa)

Type: Hydraulic

lly'pressurized

Full Volume: 2.2 gal (8.2 L)

Total Volume: 2

6gal (10.0L)

Pressure: 50 - 60 psi (345 - 414 kPa)

5.10.11 Relief Valve Data

5.10.11.1 Main System

Relief Valve: 1 per aircraft

Relief Pressure: 3750 psi (25 870 kPa)
Rated Flow: 3.7 gpm (14.0 L/min)
Reseat Pressure: 3290 psi (22 701 kPa)
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5.10.12 Filtration

5.10.12.1 Pressure Filtration: 1 per aircraft
Location: Combined DC pumps' delivery line
Filtration Rating: 15 ym

5.10.12.2 Case Drain Filtration: 1 per aircraft
Location: Combined DC pumps' case drain line
Filtration Rating: 15 ym

5.10.12.3 Return Filtration: 1 per aircraft
Location: Return line upstream of the reservoir
Filtration Rating: 5 ym

5.10.13 Tubing Data

5.10.13.1 High Pressur¢ Lines
Material Spedification: 21-6-9 CRES per AMS5561

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.4 mm), 0.375/0.020 in(9.525/0.508 mm)

5.10.13.2 Low Pressur¢g Lines
Material Spedification: 6061-T6 Aluminum alloy per AMS4083
Diameters/Wall Thicknesses: 0.375/0.035 in (9.525/0.889 mm), 0.5/0.035 in (12.7/0.889

5.10.14 Fitting Data
5.10.14.1 Separable Type: 24 degree flareless
Material: Al, GRES

End Connectipns: Internal swage

5.10.14.2 Permanent Type External swage
Material: Not known

mm)
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FIGURE 5.10 — EADS CASA CN-235 HYDRAULIC SYSTEM SCHEMATIC
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5.11 Embraer EMB-110 Bandeirante

5.11.1 Design Requirements: 14CFR Part 25 requirements

5.11.2 System Pressure: 3000 psi (20 690 kPa)

5.11.3 Hydraulic Fluid:

MIL-PRF-5606

5.11.4 Number of Hydraulic Systems: 2 - Main System, Emergency System

5.11.5 System Temperature: -65 to +194 °F (-54 to +90 °C)

5.11.6 Main Hydraulic

ump Data
L

5.11.6.1 Engine Driven
Type: Variabl
Rated Flow-P
Displacement
Rated Speed
Rotation from

5.11.7 Back-up Pump

5.11.7.1 Hand Pump:
Pressure - Di

5.11.8 Hydraulic Motor
None are fitted

5.11.9 Accumulator Dz

5.11.9.1 Power Gener
Type: Piston,
Volume: 31 in
Precharge Pr

Pump: 2 in Main System
b displacement, pressure compensated, inline piston
ressure: 1.45 gpm (6.7 L/min) at 2900 psi (20 000 kPa)
- 0.047 in*/rev (0.770 mL/rev)

7654 rpm

Shaft End: Clockwise

Data

in Auxiliary System
splacement: 1500 psi (10 342 kPa) — 0.92 in% (15 mL/cycle)

Data
o this aircraft

ta

btion System: 1 per aircraft
9as charged

(0.5L)
pssure: 1000 psi (6895 kPa)

5.11.9.2 Normal Braking System:=J¥ per aircraft

Type: Piston,
Volume: 61 in
Precharge Pr

9as charged
(1.0k)
pssure: 1000 psi (6895 kPa)

5.11.9.3 Emergency Braking System: 1 per aircraft

Type: Piston,
Volume: 31 in

9as charged
(0.5L)

Precharge Pressure: 1000 psi (6895 kPa)

5.11.10 Reservoir Data

5.11.10.1 Main reservoi

r

Type: Unpressurized, with submerged electric booster pump
Full Volume: 2.64 gal (4.0 L)

5.11.10.2 Emergency fluid portion of reservoir
Type: Unpressurized
Full Volume: 60 in® (1.0 L)
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5.11.11 Relief Valve Data

5.11.

5.11.

5.11.

5.11.

5.11.

5.11.

5.11.

5.11.

5.11.

5.11.

11.1 Main System

Relief Valve: 1 per aircraft

Relief Pressure: 3290 psi (22 684 kPa)
Rated Flow: Not known

Reseat Press

12 Filtration

ure: Not known

12.1 Pressure Filtration: 2 per aircraft;

Location: 1 in

each EDP delivery line

Filtration Rating: 15 ym

12.2 Case Drain F
Location: 1 in
Filtration Rati

12.3 Return Filtrati
Location: 1 in
Filtration Rati

13 Tubing Data

Itration: 2 per aircraft
each EDP line
ng: 15 um

pn: 3 per aircraft
nosewheel steering return, 1 in brakes return, 1 in normal landing gear sy
ng: 15 um

13.1 High Pressure Lines

Material Sped

ification: 304 - '/g Stainless Steel per MIL-T-8504

Diameters/Wall Thicknesses: Not known

13.2 Low Pressure
Material Sped

Lines
ification: 5052-0 Aluminum alloy per WW-T-787

Diameters/Wall Thicknesses: Not known

14 Fitting Data

14.1 Separable Ty
Material: Al,
End Connecti

be: 24 degree flareless
RES
pns: Not known

stemn return
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FIGURE 5.11 - EMBRAER EMB-110 BANDEIRANTE HYDRAULIC SYSTEM SCHEMATIC
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5.12 Embraer EMB-120 Brasilia

5.12.1 Design Requirements: 14CFR Part 25 requirements

5.12.2 System Pressure: 3000 psi (20 690 kPa)

5.12.3 Hydraulic Fluid: MIL-PRF-5606 or MIL-PRF-83282

5.12.4 Number of Hydraulic Systems: 2 - Green System, Blue System

5.12.5 System Temperature: -65 to +194 °F (-54 to +90 °C)

5.12.6

5.12.6.1

5.12.7 Back-up Pump

5.12.71

5.12.8 Hydraulic Motor
None are fitted

5.12.9 Accumulator Dz

5.12.91

5.12.9.2

Main Hydraulic

ump Data
L

Engine Driver

Pump: 2 per aircraft; 1 in Green System, 1 in Blue System

Type: Variable displacement, pressure compensated, inline piston

Rated Flow-P
Displacement
Rated Speed

DC Electric M
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

Power Gener
Type: Piston,
Volume: 82 in
Precharge Pr

Power Gener
Type: Piston,

ressure: 5.0 gpm (18.9 L/min) at 2850 psi (19 655 kPa)
- 0.16 in*/rev (2.67 mL/rev)
7630 rpm

Data

otor Pump: 2 per aircraft; 1 in Green System 1 in\Blue System
b displacement, pressure compensated, inline;piston

ressure: 1.5 gpm (18.9 L/min) at 2850 psi (19655 kPa)

- 0.05 in*/rev (0.82 mL/rev)

9300 rpm

Data
o this aircraft

ta

btion System: 2 per.aircraft; 1 per system
9as charged

(1.3L)
pssure: 1650.psi (11 373 kPa)

btion System: 2 per aircraft; 1 per system
%as charged

Volume: 5.0 i

D" (0.82L)

Precharge Pressure: 1640 psi (11 307 kPa)

NOTE Used to damp pressure oscillations and are built into the reservoir assemblies (not shown on the schematic
diagram)

5.12.9.3 Emergency Landing Gear Deploy/Forward Door Actuation System: 1 in Green System
Type: Piston, gas charged
Volume: 100 in® (1.6 L)
Precharge Pressure: 1500 psi (10 342 kPa)

5.12.9.4 Braking System: 1 in Blue System
Type: Piston, 9as charged
Volume: 50 in” (0.8 L)
Precharge Pressure: 1100 psi (7584 kPa)
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5.12.10 Reservoir Data

5.12.10.1 Green System
Type: Air pressurized

5.12.10.2 Blue System

Type: Air pressurized

5.12.11 Relief Valve Data

5.12.11.1 Main System

Relief Valve: 2 per aircraft, 1 per system

Relief Pressure: 3650 psi (25 166 kPa)
Rated Flow: Not known

Reseat Press

5.12.11.2 Thermal Relid
Relief Pressu
Rated Flow: N
Reseat Press

5.12.12 Filtration

5.12.12.1 Pressure Filtr|
Location: 1 in
Filtration Rati

5.12.12.2 Return Filtrati
Location: 1 in

Filtration Rati

5.12.13 Tubing Data

re. NOU Known

f Valve: 1 per system

re: 3650 psi (25 166 kPa)
lot known

ure: Not known

htion: 4 per aircraft
each EDP and ACP delivery line
Ng: 5 um

pn: 2 per aircraft
each system return line upstream of.the reservoirs
Ng: 5 um

5.12.13.1 High Pressur¢ Lines

5.12.13.2 Material Speq

5.12.13.3 Low Pressure

5.12.13.3.1 General

Lines

ification: Ti 3Al 2(5V-Titanium alloy per AMS4944 or AMS4945
Diameters/Wall Thicknesses0.25/0.016 in (6.35/0.406 mm), 0.375/0.019 in (9.53/0.483

Material Spgcification: 6061-T6 Aluminum alloy per AMS4083
Diameters/WattThickmesses0:25/0-:028-m<(6-35/0- 7+ mmm); 6-:375/6-:028m(9-53/0-7
(12.70/0.711 mm)

5.12.13.3.2 Specific Lines — All tubing exposed on the landing gear or in the landing gear bay
Material Specification: 21-6-9 CRES per AMS5561
Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0.406 mm), 0.3125/0.016 in (7.938/0.406 mm),
0.375/0.020 in (9.53/0.508 mm)

5.12.14 Fitting Data

5.12.14.1 Separable Type: 24 degree flareless
Material: Steel, Aluminum
End Connections: Internal swage

5.12.14.2 Permanent Type
Material: Steel and Aluminum

End Connecti

ons: External swage

mm)

1 mm), 0.50/0.028 in
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FIGURE 5.12 - EMBRAER EMB-120 BRASILIA HYDRAULIC SYSTEM SCHEMATIC
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5.13 Fairchild Metro

5.13.1 Design Requirements: 14CFR 23 requirements

5.13.2 System Pressure: 2000 psi (13 793 kPa)

5.13.3 Hydraulic Fluid:

MIL-PRF-83282

5.13.4 Number of Hydraulic Systems: 2 - Main System; Auxiliary System

5.13.5 System Temperature: -65 to +160 °F (-54 to +71 °C)

5.13.6 Main Hydraulic

ump Data
L

5.13.6.1 Engine Drivern
Type: Variabl
Rated Flow-P
Displacement
Rated Speed

5.13.7 Back-up Pump

5.13.7.1 Hand Pump:
Type: AN 620
Flow characte

5.13.8 Hydraulic Motor
None are fitted

5.13.9 Accumulator Dz

5.13.9.1 Braking Systs
Type: Piston,
Volume: 15 in
Precharge Pr

5.13.10 Reservoir Data

5.13.10.1 Main Reservd
Type: Air preq

Pump: 2 per aircraft
b displacement, pressure compensated, inline piston
ressure: 3.10 gpm (22.0 L/min) at 1850 psi (12 759 kPa)
- 0.38 in*/rev (5.1 mL/rev)

3950 rpm

Data

in Auxiliary System
1 per MIL-P-5515 two stage
ristics 1.25/1.50 in® (20.48/24.58 mL) per cycle (2 strokes)

Data
o this aircraft

ta

m: 2 per aircraft
9as charged
(0.251)
bssure: 750 psi, (5172 kPa)

ir
surized

Total Volume

1:0gal (3101)

Pressure: 33 psi (227 kPa)

5.13.10.2 Auxiliary Reservoir
Type: Unpressurized
Full Volume: 60 in® (1.0 L)

5.13.11 Relief Valve Data

5.13.11.1 Main System

Relief Valve: 1 per aircraft

Relief Pressure: 2300 psi (15 862 kPa)
Rated Flow: 3.10 gpm (14.0 L/min)


https://saenorm.com/api/?name=e1969c21356165c87b172ea190ee32b2

SAE INTERNATIONAL

AIR5005™A

188 OF 243

5.13.12 Filtration

5.13.12.1 Pressure Filtration: 1 per aircraft

Location: 1 in

the combined EDP’s line

Filtration Rating: 25 ym

5.13.13 Tubing Data

5.13.13.1 High Pressure Lines

Material Spec

ification: CRES

Diameters: 0.25 in (6.35 mm); 0.375 in (9.53 mm); 0.50 in (12.70 mm)
Wall thickness 0.028 in (0.711 mm)

5.13.13.2 Low Pressure
Material Sped

Lines
ification: 5052-0 Aluminum alloy per WW-T-787

Diameters: 0.R5 in (6.35 mm); 0.375 in (9.53 mm); 0.50 in (12.70 mm); 0.625 in. (15:107
Wall thickness: 0.035 in (0.889 mm)

5.13.14 Fitting Data

5.13.14.1 Separable Type: 37 degree flared

Material: Al,

RES

End Connectipns: Pipe flare

b mm)
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5.14 Fokker 50

5.14.1 Design Requirements: 14CFR Part 25/JAR 25 requirements

5.14.2 System Pressure: 3000 psi (20 690 kPa)

5.14.3 Hydraulic Fluid:

MIL-PRF-5606

5.14.4 Number of Hydraulic Systems: 1

5.14.5 System Temperature: -65 to 160 °F (-54 to 71 °C)

5.14.6 Main Hydraulic

ump Data
L

5.14.6.1 Engine Drivern

Pump: 2 per aircraft

Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 9.0 gpm (34.0 L/min) at 2900 psi (20 000 kPa)
Displacement] 0.5 in%rev (8.2 mL/rev)

Rated Speed
Rotation from

4200 rpm
Shaft End: Counter clockwise

5.14.7 Back-up Pump Data

5.14.7.1 AC Electric Mpotor Pump: 1 per aircraft
Type: Variable displacement, pressure compensated, inline piston
Rated Flow-Pressure: 1.6 gpm (6.1 L/min) at 2850 psi (19 655 kPa)

Displacement
Rated Speed

5.14.8 Hydraulic Motor

5.14.8.1 Flap Motor: 1
Type: Fixed d

- 0.055 in*/rev (0.9 mL/rev)
7600 rpm

Data

per aircraft
splacement inline axial piston

Running Spegd: 4752 rpm

5.14.9 Accumulator Dz
5.14.9.1 Braking Systs

5.14.9.1.1 Normal Bra

ta
m:

e-System: 1 per aircraft

Type: Piston, gas charged

Volume: 50

in® (0.82 L)

Precharge Pressure: 800 psi (5517 kPa)

5.14.9.1.2 Alternate Brake System: 1 per aircraft
Type: Piston, gas charged
Volume: 100 in® (1.64 L)
Precharge Pressure: 800 psi (5517 kPa)

5.14.10 Reservoir Data

5.14.10.1 System Reservoir
Type: Air pressurized
Full Volume: 1.64 gal (6.2 L)
Total Volume: 3.105 gal (11.9L)
Pressure: 40 psi (276 kPa)
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5.14.11 Relief Valve Data

5.14.11.1 Main System Relief Valve: 2 per aircraft, 1 in EDP delivery line, 1 in combined EDP and ACP delivery line

Relief Pressu

re: 3500 psi (24 138 kPa)

Rated Flow: 9.0 gpm (34.1 L/min) at 3750 psi (25 862 kPa)

Reseat Press

5.14.12 Filtration

ure: 3300 psi (22 759 kPa)

5.14.12.1 Pressure Filtration: 2 per aircraft

Location: 1 in

EDP delivery line, 1 in combined EDP and ACP delivery line

Filtration Rating: 15 ym

5.14.12.2 Return Filtrati

on: 1 per aircraft

Location: In rJz

Filtration Rati

5.14.13 Tubing Data

turn line upstream of the reservoir
Ng: 5 um

5.14.13.1 High Pressur¢ Lines

Material Sped

ification: 304 - '/ hard CRES per MIL-T-6845

Diameters/Wall Thicknesses: 0.25/0.020 in (6.35/0.508 mm), 0.31.3/0,020 in (7.938/0.50

(9.525/0.711
5.14.13.2 Low Pressure

5.14.13.2.1 Material Sp
Diameters/\
0.375/0.029
1.0/0.028 in

5.14.13.2.2 Material Sp
Diameters/\
0.375/0.028
1.0/0.035 in

5.14 .14 Fitting Data
5.14.14.1 Separable Ty

Material: Al,
End Connecti

mm), 0.5/0.035 in(12.7/0.889 mm), 0.625/0.042 in (15.875/1.067 mm)
Lines

bcification: 304 - '/shard CRES per MIL-T<6845

Vall Thicknesses: 0.25/0.020 in (6.35/0<508 mm), 0.313/0.020 in (7.938/0.
in (9.525/0.711 mm), 0.5/0.035 in (12.7/0.889 mm), 0.625/0.042 in (15.87
(25.4/0.711 mm)

bcification: 6061 - T6 Aluminum alloy per AMS4083

Vall Thicknesses: 0.25/0.028 in (6.35/0.711 mm), 0.313/0.028 in (7.938/0.]
in (9.525/0.711 mm), 0:5/0.035 in (12.7/0.889 mm), 0.625/0.042 in (15.87
(25.4/0.889 mm)

be: 24 degree flareless
RES
pnsiinternal swage

8 mm), 0.375/0.028 in

508 mm),
5/1.067mm),

11 mm),
5/1.067mm),

5.14.14.2 Permanent Type External swage
Material: Not known
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5.15 Lockheed L.188 Electra

5.15.1

5.15.2

5.15.3

5.15.4

5.15.5

5.15.6

5.15.6.1

Design Requirements: 14CFR Part 25 requirements

System Pressure: 3000 psi (20 690 kPa)

Hydraulic Fluid: MIL-PRF-5606

Number of Hydraulic Systems: 2 — No. 1 System, No. 2 System
System Temperature: -45 to 160 °F (-43 to 71 °C)

Main Hydraulic Pump Data

AC Electric M
Type: Variabl
Rated Flow-P
8.0 gpm (30.3
Displacement
Rated Speed

5.15.7 Back-up Pump

5.15.7.1

DC Electric M
Type: Fixed d
Rated Flow-P
Displacement
Rated Speed

5.15.8 Hydraulic Motor

5.15.8.1

Flap Motor: 2
Type: Fixed d
Displacement
Flow at Rated

5.15.9 Accumulator Dz

5.15.9.1

5.15.9.2

Braking Systq
Type: gas ch{

otor Pump: 3 per aircraft; 2 in No. 1 System, 1 in No. 2 System
b displacement, pressure compensated, inline piston

ressure: 6.0 gpm (22.7 L/min) at 2950 psi (20 345 kPa)

L/min) at 2200 psi (15 172 kPa)

- 0.598 in’/rev (9.80 mL/rev)

3200 rpm

Data

otor Pump 1 in No. 1 System

splacement, gear, switch operated

ressure: 0.2 gpm (22.7 L/min) at 2950 psi(20 345 kPa)
- 0.598 in’/rev (9.80 mL/rev)

3200 rpm

Data

per aircraft

splacement

- 0.095 in%/rev (1.56 mL/rev)

Pressure Differential: 2.8 gpm (10.6 L/min)

ta

m: 14w No. 2 System
rged

Volume: 200

n3.3L)

Precharge Pressure: 800 psi (5517 kPa)

Nosewheel Steering System 1 in No. 2 System
Type: Spring loaded
Volume: Not known

5.15.10 Reservoir Data

5.15.10.1 No. 1 System
Type: Air pressurized

Full Volume: 5.0 gal (18.9 L)
Total Volume: 5.6 gal (21.2 L)
Pressure: 12 psi (82.8 kPa)
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5.15.10.2 No. 2 System
Type: Air pres

surized

Full Volume: 1.0 gal (3.8 L)

Total Volume:

1.0 gal (3.8 L)

Pressure: 12 psi (82.8 kPa)

5.15.11 Relief Valve Data

5.15.11.1 Main System Relief Valve: 2 per aircraft, 1 per system
Relief Pressure: 3450 psi (23 793 kPa)

Rated Flow: 8

.0 gpm (43.6 L/min)

Reseat Pressure: 3200 psi (22 069 kPa)

5.15.12 Filtration

5.15.12.1 Pressure Filtration: 4 per aircraft

Location: 1 in

Filtration Rating: 5 ym

5.15.12.2 Suction Filtraf
Location: 1 in
Filtration Rati

5.15.13 Tubing Data

5.15.13.1 High Pressur¢ Lines

Material Sped

each pump delivery line

ion: 2 per aircraft
each reservoir
Ng: 5 um

ification: 304 - '/ hard CRES per AMS5566

Diameters/Wall Thicknesses: 0.25/0.016 in (6.35/0:406 mm), 0.25/0.030 in (6.35/0.762 nm), 0.375/0.028 in

(9.525/0.711
(19.05/1.245

5.15.13.2 Low Pressure
Material Sped

mm), 0.5/0.035 in (12.7/0.889 mm);-0.625/0.042 in (15.875/1.067 mm), 0.7
mm)

Lines
ification: 304 - '/ hard GRES per MIL-T-6845

5/0.049 in

Diameters/Wall Thicknesses: 0.25/0:035 in (6.35/0.889 mm), 0.375/0.035 in (9.525/0. 889 mm), 0.5/0.035 in

(12.7/0.889 m
5.15.14 Fitting Data

5.15.14.1 Separable Ty
Material: Steg

m), 0.625/0.035 in (15.875/0.889 mm), 0.75/0.035 in (19.05/0.889 mm)

be: 24 degree flareless
[, Alumiinum

End Connecti

pns: External bite
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