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MaprLE TrRADING (Co. L.

Quality, Services & Innovation Beyond Imagination....
amfori @) Bsa Maple Garment Factory r\}
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No. 6 mmmwmmmmm

angon, 2
Tel : 01 638063, 01 638550, 09 425812576, 09 799188567
Pax : 01 638063
Email : ganment. maple1996@gmail.com Website : www.mapleganment.com

GROUP OF COMPANIES

www.united-engineering.net

= Engineering and Steel Fabrication
. = Technical Manpower Services
@ @ = Equipment Rental
—*' = Construction
= Renewable Energy
WITH OUR PARTNERS, UE ALSO PROVIDE

= On/Off Shore Maintenance Projects = Expert Manpower Supply

PRINTING & EMBROIDERY
‘| FACTORY LIMITED

= Training and Assessment Services = Painting / Blasting

= Coating = Insulations

= Rental of Dive Support = Transport and Crane Vessels
Head Office No. 23, Thukha Waddy Street, Yankin Township, Yangon, 1181, Myanmar.

Tel: 01 562539 Email: mdoffice@united-engineering.net

UE Office Complex UE Building, Corner of Wayzay Road & Yadana Road, Thingangyun Township,
Yangon, 11071, Myanmar.
Tel: 01 577942, 01 571321, 01 571877, 01 573629, 01 572281 Fax: 01 571288
Email: Di @united-engineering.net

UE Office Nay Pyi Taw UE Building, Bago Road, Ottarathiri Township, Nay Pyi Taw, Myanmar.

Tel: 09 49245902  Email: UE.naypyitaw@united-engineering.net

UE - WAKITA JV EQUIPMENT CO,, LTD.

Our Services: Rental and Maintenance of
(A) Civil Engineering and Construction
Equipment
(B) Transportation Vehivies
(C) Generators, Compressors, Welding
Generators and Related Assorted
Plants and Equipment

EXCAVATOR o )
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Room No. 10. UE Building, Khine Marlar Street, Thingangyun Township, Yangon, Myanmar.

Tel : (+959) 444899199, (+959) 444899099,
Email : information@ue-wakita.com

MYAUNG TAGAR BASE WORKSHOP

i
& i s

Myanmar Production Factory - AMG Printing and Embroidery

UE Road, Myaung Tagar, Hmaw Bi Township, Yangon, Myanmar. Tel : (+959) 428617243 Factory lelted
e — No. 214, Pyin Si Min Thar Gyi Street, Myay Taing Quarter.
O e No. 25, Shwe Lin ban Industrial Zone, Hlaing Thar Yar Township,

NISES (3) Other Renewable Energy Systems
{4) Installation Services and Training

Yangon, Myanmar.

MYANMAR SUSTAINABLE ENERGY SYSTEMS Tel : 09 - 421 003 341
Building No. (4), Ground Floor, Yadanamon Complex, Kamayut Butaryone St, Hlaing Tsp, Yangon, Myanmar.
Tel : 01 513023, 09 5174964. Email : solar@united-engineering.net
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ZF 9HP48 Automatic Gearbox &1 Transmission Operation 0% TCM (Transmission
Control Module ) [g¢ c3§:g)6cobea00claopdi gE:aopd Transmission Selection
o3 Control codg§ 20305 32§sdjze00> Solenoid 0353 Electrically Activate [gopbeos
Xloopdn Befo3pé Sequence of Solenoid Activation copd TCM Memory cpEdl§eon
Programmed Information §<§ Transmission Operating Conditions ( Vehicle Speed,

Throttle Position, Engine Load s¢ Rotary TCS- Transmission Control Switch ) 53ed"

085899@@@ C\E(SG&)’)&@E:@OSOr]ODéll

Rotary TCS — transmission control switch

Engine Torgue 2op5 Clutch Combinations Operation ¢codz0¢ Planetary Gear
Trains o3 eepod§Sloopdi Transmission [goodoa¢ Brakes ¢ Clutches o3¢l React-
I 1 (o] T 4
ionary Inputs 92q Gear Trains 20p5 Forward Gears @ 95¢ Reverse Gear o 90303

[g6ecleoclaogbi
Shift Elements epz[gda0p) Clutches §& Brakes gp:a3 Hydraulic Power [9&
(\B(SG&)’DEG@@&@QC)@: oamaocep CIutch( ) Brake oa Fluid Pressure oamespm
co[gc:[yé Plates gpisan: Geofgieomdsod Driving Force o3 Transmit codeozSloogdi
Shift Elements gzl 52862008 g0d0den Traction 63 esn05a0d§om206(gd
Ol d L d 4 ° AL

600> Gear Ratios e[go&:cdea3 pocdepyegpey,coep Power-on Shift cobesonte
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oloéopf 380598 E:qp:6& G108 v Scfrarbes0oéd gp:

Transmission Gear Box o3¢ Transmission Components ¢sc3 0560003000508
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conteas Main Casing 06201§(3: Torque Converter o3 o3:[go: Housing ood3(g¢
L d L L
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Main Casing

Main Casing eﬁesaoo&? & ATF ( Automatic Transmission Fluid ) Pin s

C
§¢
a‘j$ 37 ~ 45°C (99 ~ 115°F ) 3¢ sEqié

. (o] Q
Drain Plug o3 orlglo']oogu 0220
méocf)eocqé Oil Level (7% 06690051019&3“ Oil Level Plug eo’]o%g;agmogm‘fc)qé:
ROHNIE Level 0§20050 ecﬁwgéow S
o JLI % 8 L LL @
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Transmission Gear Box €16g,o05 Fluid Pin s&o6aged Fluid Cooler cl§[Se

Transmission Casing o3 Sealed Connecting §63[g¢ s00>a305com:Gloopbi Fluid

L

Cooler o3 Engine Cooling System s&aoo>a305a02s(G: Transmission Heat o3 Engine

Coolant o% Cooler gaooogaocf: c%esooéeo:@é:@f: GS’B:GO)O']ODéII
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Torque Converter

Torque Converter o3 Housing o>6aa3cp¢ con:§[G: Transmission Gear Box &

Engine 6c5[g&ion¢ ondsoaaseonn Coupling Element [gddloopdi Torque Converter

o3 Stud 6 5[g¢ Torque Converter Housing o3¢ (§[ggo0o6a0Eco:(Gs Drive Plate

63[g¢ Engine o3 s005a305000:0laopSi Crankshaft ¢ Drive Power aop5 Hydraulic

Power ¢ Mechanical Power o% saogce@oc:@: Torque Converter efomsog Trans-
. . Q co C

mission Gear Box o eqpod§olaogdi

Torque Converter o3 Impeller 531 Stator 0>09s¢ Turbine 0265039 §.0pd0008

cloogdi Torque Converter 20p5 Housing Cover s& Impeller [o30:§ Components

[og . [og (o log Q C
adiséonoy Ba386eedeonn Sealed Unit 063(gdcloopdi Blgpdconzeons
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ter Housing Cover 038 oew@gsomooo:eooo Impeller o? Engine Crankshaft Speed
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Engine Crankshaft copSoc5a0p5¢ Torque Converter &1 Impeller copSoo5(3:
Impeller copSoodgecgod§aneans Hydraulic Power opS Stator o3[gods) Turbine

C

a%eqacﬁo’]oaéu Turbine c%méoooﬁooé Mechanical Power sa[ggé Transmission
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Gear Box o3 eepmﬂo']oa@u

One-Way Clutch

One-Way Clutch B
Free

Stator

Basic Components of Torque Convertor

Lock up Clutch

Electro Hydraulic Torque Converter 1sa5:5p5:3/05¢0 Flywheel sSo3aonzean
Impeller Wheel ¢oods0¢ Turbine Wheel o3 s22:8:508:qp03¢ Engine &1 Energy
a@:ﬁ:g@éecﬂb@@&@éo’]wéu o%e@oé Turbine Wheel eﬁméoo%ﬁoaé Impeller
Wheel cﬁméoo%eoo(f) w@eqo§é:e§[§&[§ogcﬂoaéu sgqgoaéeo Engine &

[
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C . C C Q C C cocC
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Clutch s&zo&orclaopdi Electro Hydraulic Converter 63€:03¢ Lock up Clutch ecloé

op s’aeJL Model qp:ogcoao o’]oco']oogu ememwoeng§:soéze§wggaqj§§g ATF
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ZF 9HP48 Automatic Gearbox gl Torque Converter 035 Hydraulic Power Bc

°

Lock-up cobeo0o Clutch 026361088 GE:03 Valve Block od§ Solenoid 03620006

20 Transmission Control Module (TCM ) [g& 03§:3)5e0:0loopdi Solenoid oopd
Clutch a3aoodespadaopy Hydraulic Pressure o3 Control cobg$ Spool Valves gpzo?
§sag60sClaopdi 0)3[gé TCM 20pS Converter Mode o g ( Unlocked , Partially

Locked , Fully Locked ) 03 $3:c0:6loopSi

Pump Impeller Damper

Turbine Runner
Stator

Front Cover
One-Way Clutch
RTINS Lock-Up Clutch

Turbine Runner Hub

Thrust Bearing

Hydraulic Torque Converter with Lock-up Clutch

Valve Block

Valve Block 2>p5 Transmission Main Casing cleg o005 Sealed Cover lego0d

(o (o C C C C C (o (o C [
¢ eooocqogooooosocooo:oag sao%msac?c:@oo’]oo@u Valve Block ¢ Trans-

mission Operation o>

L

Control cxdq$3ec305 Spool Valve gpssé Solenoid gp:

oldclaopdn Gear Change §§5¢ Ratio Change cx6as&odafogp: Transmission

Smooth @o%e®q$sgog(5 Solenoid ep:o*oe 08$:q|[ﬁeo:wé TCM of]ogo']ooéu
TCM (03) Valve Block s200:c3:c0c0056 Cs&\ijé gamé[gpao%eo%ooozeoao
Le. L J L d

Land Rover Diagnostic System c>6203 9203:(gaq0> TCM Calibration s20365

L L L

Diagnostic Routine ooo%zg[g[c?gqgr- C\%S'a&;oeéu

Vale block

Transmission Control Value block

Valve Block o3¢ Pressure Control Valve (PCV ) 6 a6lo€aopSi Solenoid [¢¢

wbezEeann PCV gpiad TCM ¢ PWM ( Pulse Width Modulation ) Signal ep:(gé

ocC C C f C . . Q C C o
00 $:g| 0000l Solenoid gpzon ge: Electrical Signal gp:ad cCig¢sogpar)

Hydraulic Pressure s2[gde[gocscd[Gs donjears Transmission Operation q§eoq$

20305 Spool Valve s& Clutch gpzod o sz0560z[gEs[gocloopdi
(o] J e L dLe

Multiplate Clutch & Converter Lock-up Clutch 63520305 c3egdeepé Connector

Cap Eqé PCV Solenoid ¢ ?wé Signal Current ep:mooaé@cf:seeﬂ §§ Sonteom

Control Pressure o3 $3:cozo0p51 Engine Load s¢ Clutch Slip 0303 Monitor cod

L
co:eo0 TCM 205 GE:3ele(goéscdosaadad PWM Signal cocdeo:(G: Solenoid
Cc 9o

Duty Cycle 926[go:22ad03 0§03:c6ez0oEeopdi Solenoid gpzoopd 12 V

Operating Voltage o3& Pressure (0 to 4.7 bar range ) 9203&: co6e05E60:20p0lI

Pressure Control Value Solenoid with orange connector cap

System Pressure Control 520305 8:3:eqp& Connector Cap [¢¢ PCV Solenoid

o

C - Cc C 00 C QO o0
20opo Signal Current g0 0p08¢52¢) 0ocR$P:ea0> Control Pressure o> 00:
cos20p51 Solenoid gpzoopS 12V Operating Voltage op¢ Pressure (4.7 to 0 bar )
range 8’3086: cgcc)eeooéeozooéu PCV Solenoid 33’)3(\?:8908(7% Solenoid Coil Winding
& Resistance 20p5 20°C (68°F ) 03¢ 5.05 Ohms §claopdi
Solenoid Valves

Valve Block ¢ TCM 6c3§:36e2>> Solenoid Valve o 201§oop5i GE:c3aopd
Electrical Signals gpzo3 Hydraulic Control Signal epze(gé e[go&:cd(G: Dog Clutch

- - o ocC C C
Application o> c0$:9|0c0s0II

Dog Clutch with a Control Solenoid Valve

Solenoid Valve 2op5 TCM Control ¢ Open/Closed (a3) On/Off Solenoid 0262

@5@: Bedeaon Power o3 TCM eeooocfgéeo:ooéu Gear saa‘jpe@oé:cﬁe&é Shift
L L Jd ° dLd e

Control C\B(C)G&)’JCCJGO:ODé Clutch Application S?O‘ODO% TCM oaé oacf)g;ogooo:eoao
Program Sequence o 203¢ Solenoid s20: 20050EGepieo(gE:gdG: Solenoid
L O JL d

C

Coil &1 Resistance 2>p5 20°C ( 68°F ) o3¢ 10 to 11 Ohms §oogSi
Park Lock Actuator -Magnetic Valve Control Solenoid

Valve Block 05038 TCM 03429166200 On/Off Control Solenoid o 288 TCM ¢

coeoxn Electrical Signal gpzod Hydraulic Control Signal ep:se(gd e[got:ade)

Electronic Park Lock Function o3 Control cobeo:aopdi Park Lock o3 Release cod

o26j058> 6 03;_:\
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conseaxs3| Park Lock Solenoid Valve 20p5 Spool Valve o3 ATF Pressure 3agcb
B Spool Valve o3 Solenoid &1 Claws gz Be0p §ods005600p51 Spool Valve

a @ﬂegcqp:eooé Park Rod conds0& Park Pawl o3 Park Interlock Gear o coob
o i N S L ] [¢]

C C
e@omeow@u
- C Q C C CcC O C o
Control Solenoid Sclepleplenizlelciebal o itc clelop TCM 9@00’3009@: Claws Cledes

Spool Valve cr% Unlocked Position orgéglemé oS@:aneo:ooozwéu Engine eqf)g

Electrical Failure c[o3p¢ Park Lock Operation [¢dedl [§&: o§eoq$saczodcops: Spool

Park lock released

Park lock released

S

Magnetic Control Solenoid valve

eol oacr%espcfae@eow ATF Pressure 0% Shuttle Valve o &%sq@eo:ooo:o’]oaéu

Park Lock Engage codconieannsasl TCM ¢ Control Solenoid o} Power ecos
coxpoo[gé Spool Valve § ATF Pressure Release [gdogniepdi cdes] Claws gp:
Release [¢o0o> Spool Valve oopb Spring Pressure [g¢ Park Lock Position o3
eepogago:eéu Electrical Failure @5@&@@95(\)@:@0}9& Engine q&m%cﬁo)é
op€copbieomés Parking Lock o3 Manually Release cobepba3clon Service Park
Release ( SPR ) Procedure [§¢ co6qepS[gdaogdi

o «c

TCS o3 Neutral Position gaéaonzd) Engine copdocdedd qdo§a3agé Control

Solenoid 03¢ Power o3§§egeooso0(gé Transmission copd Parking Lock Position

O%QGQTDO%%U\) 00 8§69%@’)G%’)6 %e‘?%gor]oaéu 00 8§83%@?G&)’3%9’]9 Control
Solenoid 3¢ Power o§eonao[gé Claws Release [4d(G: Spool Valve 2p5 Park
Position o3 eqpad§ognzepdlgdaopdi Solenoid Coil Resistance 20pS 20°C ( 68°F )
038 25 Ohms %jpaéu
Ref: (1) ZF 9HP 9-Speed Transaxle Operation-Part 1 and 2 by John D.Kelly (
professor)
(2) ZF 9HP48/948TE Introduction by Mike Souza (ATRA Senior, Research
Technician)
(3) Land Rover uses the 9 Speed Automatic Transmission by ZF
(4) All about the ZF 9HP 9 Speed Automatic Transmission from

Youtube.com
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Thar Du Kan Road, Plot No (5),
Myay Taing Block No (E-12), Thar Du Kan

Industrial Zone, Shwe Pyi Thar Adress : No.313, 8t Street, Yangon Industrial Zone,

Township, Yangon, Myanmar. . :
Tel : +95 9 455008689, 09 768662416,09 962236841 Mingalardon Township, Yangon, Myanmar.

Email : pannuyoung30@gmail.com Mobile : 09-428 366 217
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QUALITY REDEFINED

The Power to Surprise

09 731 80000, 099 7700 8888




