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2 Valves EGR Coolers & EGR tubes Integrated EGR Modules Secondary Air Systems ActuatorsMorse TEC Engine Valve Timing Systems Timing Chain Variable Cam Timing HY-VO Transmission ChainBERU Systems Glow Plugs Instant Start System Pressure Sensor Glow Plugs Spark Plugs Ignition leads, Ignition Cables Ignition Coils Sensor Technology PTC Cabin Heaters Tire Pressure Monitoring SystemThermal SystemsEmissionsSystemsTurboSystemsMorse TECBERUS ystemsDrivetrainSystemsPDF created with pdfFactory Pro trial version Hills, MIUSAB ellwood, ILUSAF rankfort, ILUSAA ddison, ILUSAL ongview, TXUSAW ater Valley, MSUSAJ uarez,MexicoSeneca, SCUSAL ivonia, MIUSAK etsch,GermanyHeidelberg,GermanyArnstadt, GermanyTulle,FranceMonacoPune,IndiaSirsi ,IndiaShanghai,ChinaBeijing,ChinaDalian, ChinaOchang,S. KoreaEumsung,S.
3 KoreaTokyo,JapanFukuroi,JapanManufacturi ng PlantHeadquartersSales / AdminTech CenterAmericas 9 LocationsEurope 5 LocationsAsia 9 LocationsDrivetrain Systems Global FootprintPDF created with pdfFactory Pro trial version ApplicationsPDF created with pdfFactory Pro trial version of TransmissionsAutomatic Transmissions AdvanceFull HEV/PHEV/EVContinuously Variable6/7/8 Speed Step Automatics3/4/5 Speed Step AutomaticsAutomated Manuals350+% Growth25% GrowthSource: CSM, BorgWarner forecasts (July 2010)Manual Trans~100% Growth75% GrowthPDF created with pdfFactory Pro trial version = Dual Clutch Technology Global DCT volume of nearly 6 million units by 2015 BW DualTronicTMcontent in > 80% of global market by volume Programs with VW/Audi, Ford/Getrag, BMW/Getrag, SAIC, FAW, Nissan, and other Chinese and Japanese customersSource: CSM, JD Power, BorgWarner forecasts (July 2010)PDF created with pdfFactory Pro trial version and Electric Vehicle Segments% of Total LV2015 ~1%2020 ~2-10%Plug-In Electric PHEVS eries HEV PEVE lectric VehiclePlug-Range ExtenderPEVH yundai Sonata HybridSource.
4 BW & CSM (July 2010) Engine Stop-StartSmart Mild HEV + Electric only driving mode Some with plug-in capabilityPrius Stop/Start HEV + Regen braking Power boosting Electric motor as primary drive ICE driven generator as range extenderGM Chevy Volt Electric motor as primary drive Range limited to battery capacityCODA SedanInternal Combustion Engine (ICE)+ ElectrificationElectric Motor+ ICEE lectric MotorOnly% of Total LV2015 ~19%2020 ~25-35%Increasing ElectrificationIncreasing Electrification% of Total LV2015 <1%2020 ~2-4%% of Total LV2015 ~ ~4-10%In Electric Series HEV Electric VehicleHybrid Electric HEV Stop/Start HEVMild HEVP arallelFull HEVP arallel/SeriesHybrid Electric HEV Stop/StartMild HEVP arallelFull HEVP arallel/SeriesFord Transit ConnectPDF created with pdfFactory Pro trial version the EngineDriving the WheelsDriving the AccessoriesBorgWarner = Hybrid & Electric VehiclesBorgWarner is developing advanced powertrain products for HEVs vehicles driving efficient use of electrical energyHybrid Fan DriveeAssisteGearDrive Transmissions*TurbochargersDualTronic DCTAir HeaterWater HeaterHybrid Coolant
5 PumpElectronic Coolant ValveHY-VO Chain Driven Alternator/Starter ModuleDisconnect Clutch*Single and Multiple SpeedPDF created with pdfFactory Pro trial version Factors for Electric Drive Transmissions Highest efficiencies will be critical to maximizing driving range (impacts battery range and cost) Higher input speeds High sensitivity to Noise, Vibration, and Harshness (NVH) Less gear ratios High duty cycle of forward and reverse torques (regenerative braking) Light weight and compact designsPDF created with pdfFactory Pro trial version Product RangeModelFamilyDriveline ArchitectureVehicle Segment FocusSpeeds / Reduction Ratio RangeCenter DistanceMax Input SpeedInput Torque RatingAvailable Park or Disconnect31-03 SOP 2010 Transverse Drive(primary & secondary)B/C+ to 9 210 mm14,000 Rpm200 Nm Continuous (300 Nm peak)Mechanical or electric park lockElectric driveline disconnect32-01 PrototypeLongitudinal DriveLight Duty Commercial Fleet Truck/VanSingle2 to 3 95 mm10,000 Rpm200 Nm Continuous(300 Nm peak)Mechanical or electric park lock34-01In DevelopmentLongitudinal DriveMedium Duty Commercial Fleet Truck/VanMulti-speed 3-speeds110 mm10,000 Rpm400 Nm Continuous(650 Nm peak)Mechanical or electric park lockGearboxGearboxGearboxGearboxPDF created with pdfFactory Pro trial version Single Speed eGearDrivePDF created with pdfFactory Pro trial version Features Mass: 28Kg* Speeds: Single Available reduction ratios: , , , , , Efficiency: >97% Rated input torque: ~200 Nm continuous** (300 Nm peak**) Max input speed.
6 ~14,000 rpm Center distance: 210 mm Lubrication: Splash Park lock system Electronic shift-by-wire park lock system (ePark) ECU integral to actuator (CAN capable) E-machine interface: Adaptable flange Status: SOP Q3 2010 (CODA Sedan lead program)31-03 egeardrive *Core unit without motor adapter and without ePark**Nominal rating dependent on reduction ratioElectric Drive TransaxlePDF created with pdfFactory Pro trial version egeardrive Programs ApplicationLeft ViewRight View31-03 CODA Sedan (2010 SOP)31-03 Ford Transit Connect(2011 SOP)31-01 Tesla Roadster (In production since 2008)PDF created with pdfFactory Pro trial version X-Prize Finalists: Aptera 2e and ZAP AliasRemy MotorBorgWarner 31-03 egeardrive TransmissionUQM MotorAptera 2e (179 MPGe)ZAP Jonway Alias (124 MPGe)PDF created with pdfFactory Pro trial version efficiency low noise gear train (no oil pump)Adaptable e-machine interfaceElectric park lockWide range of gear reduction ratiosHigh efficiency low noise gear train (no oil pump)Adaptable e-machine interfaceElectric park lockWide range of gear reduction ratios Adaptable Design Adjustable to any electric motor interface Accommodates different vehicle packaging (10 to 90 drop angle) Wide range of reduction ratios ( , , , , , ) Efficiency and Noise High efficiency helical geartrain all ball-bearing construction Pumpless lubrication (no oil pump)
7 World class noise levels ePark System Electronic shift-by-wire park lock CAN enabled for ease of vehicle integration31-03 egeardrive Competitive AttributesPDF created with pdfFactory Pro trial version Adaptable Design Efficiency & Noise ePark System31-03 egeardrive Competitive AttributesPDF created with pdfFactory Pro trial version Design Gear RatiosGear - DA - EB - DC - DB - EC - EGear CombinationsReduction Ratio0501001502002500200060001000014000 Speed (rpm)Power (kW)Input from motorOutput to left wheelOutput to right wheelPDF created with pdfFactory Pro trial version Design Motor Interface and Orientation Flexible Drop Angle Fill & drain options Universal mount bosses Positive vent position Adaptable e-Machine Interface Unique motor flange adapter design Various input shaft connection options10 to 90 PDF created with pdfFactory Pro trial version egeardrive Competitive Attributes Adaptable Design Efficiency & Noise ePark SystemPDF created with pdfFactory Pro trial version -Gear Design Helical Gears Low Noise Transmission Total Contact Ratio >4 on first mesh for reduced high speed mesh whine Modified Tooth forms Fatigue Performance Ground AGMA class 10 Surface finish for high speed rolling High Speed Performance Surface finish for reduced flash
8 TemperaturePDF created with pdfFactory Pro trial version Deep Groove Ball Bearings Offset architecture to accommodate deep groove ball bearings Ball bearings are larger No system preload (as in tapered rollers) Lower parasitic losses Lower running temperaturePDF created with pdfFactory Pro trial version Pumpless Lubrication Pumpless Design Utilizes the natural pumping action of gears to lubricate bearings and seals Oil gallery and fluid level to accomplish distribution goals Supports multiple drop anglesPDF created with pdfFactory Pro trial version 31-03 egeardrive Efficiency Peak ~ 97% Normal Operating Condition ~ 96% (RPM)Torque (Nm)31-03 egeardrive Efficiency = Driving RangePDF created with pdfFactory Pro trial version QualityTesla 31-01 vs. Gear Drive Transfer Case System Acoustic ResponseTesla BLACKP remium Vehicle Powertrain -REDT esla Overall NoisePremium Vehicle Overall NoiseTesla Gear NoisePremium Vehicle Gear Noise Drivers have a noise expectation Modern vehicles have very good noise quality Electric vehicles need to have equivalent or better noise qualityPDF created with pdfFactory Pro trial version Adaptable Design Efficiency & Noise ePark System31-03 egeardrive Competitive AttributesPDF created with pdfFactory Pro trial version AdvantageMechanical Systems High mass High build variation High complexityePark Shift-by-wire park lock Integral ECU CAN enabled Easily adaptableVersusPDF created with pdfFactory Pro trial version Multi-Speed eGearDrivePDF created with pdfFactory Pro trial version Core Product
9 RangeModelFamilyDriveline ArchitectureVehicle Segment FocusSpeeds / Reduction Ratio RangeCenter DistanceMax Input SpeedInput Torque RatingAvailable Park or Disconnect31-03 SOP 2010 Transverse Drive(primary & secondary)B/C+ to 9 210 mm14,000 Rpm200 Nm Continuous (300 Nm peak)Mechanical or electric park lockElectric driveline disconnect32-01 PrototypeLongitudinal DriveLight Duty Commercial Fleet Truck/VanSingle2 to 3 95 mm10,000 Rpm200 Nm Continuous(300 Nm peak)Mechanical or electric park lock34-01In DevelopmentLongitudinal DriveMedium Duty Commercial Fleet Truck/VanMulti-speed 3-speeds110 mm10,000 Rpm400 Nm Continuous(650 Nm peak)Mechanical or electric park lockGearboxGearboxGearboxGearboxPDF created with pdfFactory Pro trial version Features and Benefits Three-speed geartrain Improved vehicle gradeability while maintaining vehicle top speed target Allows motor operation in most efficient speed range Enhanced battery electric driving range Reduced clutch shift energy requirements over two-speed Efficient dual clutch power flow No power required to hold transmission in 1stor 3rdgear Fully automatic power shifts (without torque interruptions) High pressure hydraulic actuation system High-efficiency pump-on-demand system Electronic park lock Electronic shift-by-wire park lock CAN enabled for ease of vehicle integrationPDF created with pdfFactory Pro trial version Features (Initial Concept) Mass: Kg Speeds.
10 Three Available ratios: 1st: ; 2nd: ; 3rd: Rated input torque: ~400 Nm continuous (650 Nm peak*) Max input speed: ~10,000 rpm Gear center distance: 110 mm Output/Input orientation: Inline Shift system: Dual clutch with on-demand high pressure hydraulics Lubrication: Splash Efficiency: TBA Park lock system Electronic shift-by-wire park lock system (ePark) E-machine interface: Adaptable flange Status: In development34-01 egeardrive Electric Longitudinal DriveGearboxGearbox*Torque capacity dependent on duty cycle and life requirementsPDF created with pdfFactory Pro trial version egeardrive Systems Provide Over one hundred years of geartrain system design experience Industry first high-speed high-range electric sports car transaxle application (Tesla Roadster) Proven single-speed electric drive technology for fast to market
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			ePark Controller System PDS Jan2010 - EV West

			www.evwest.com
			Last revised: 26-Jan-2010 Author: Steve Reau BorgWarner Confidential Page 1 of 19 ePark Controller System PDS ECU System Product Definition Specification
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			AUTOMATIC TRANSMISSION CONNECT MACHINE …

			www.kenvo.com
			•Disconnect the exit line on the transmission cooler • Select suitable adapters for the two disconnected open ends and connect the two long Supply and Drain hoses to …

			   Machine, Automatic, Transmissions, Connect, Automatic transmission connect machine

		

	

	
				
					

		
			Table of Contents - Flo-Dynamics

			www.flodynamics.com
			Introduction Flo-Dynamics® TSD450™. INTRODUCTION . to the TSD450. Congratulations on the purchase of your Flo-Dynamics TSD450 automatic transmission fluid exchanging machine!

			   Machine, Content, Table of contents, Table, Automatic, Transmissions, Automatic transmission

		

	

	
				
					

		
			CINGO - Merlo

			www.merlo.com
			Cingo performance for everyone. The universal tracked carriers of the Cingo range, equipped with a hydrostatic transmission, are technologically unique, and offer excellent performance on countless applications, especially on sites

			   Transmissions, Cingo

		

	


                
                
	
				
					

		
			Advanced Assembly 3-1-05 - Powertow

			www.powertow.com
			Powertow 35/40/KeyEZ/ThundervoltPowertow 35/40/KeyEZ/Thundervolt Z-SWAG D B A C Transmission Shift Rod - Diagram #4 Feed the tagged end of the shift rod down through the plastic keeper (C)on the handle.

			   Advanced, Transmissions, Assembly, Advanced assembly 3 1 05

		

	

	
				
					

		
			GROSS HORSEPOWER 254 kW NET HORSEPOWER …

			www.komatsu.com
			GROSS HORSEPOWER 254 kW 340 HP NET HORSEPOWER 246 kW329 HP MAXIMUM GVW 51420 kg 113,360 lb Photo may include optional equipment. HM300-2 A RT ICULATED D UMP

			   Horsepower 254 kw net horsepower, Horsepower

		

	

	
				
					

		
			The InkBenefit All-In-One you can rely on

			www.topedge.ro
			INKBENEFIT ALL-IN-ONE . BUSINESS INKJET PRINTER. The InkBenefit All-In-One you can rely on. MFC –J2330DW *ISO/IEC 24734 (Laser comparable) **Approx. cartridge yield is declared in accordance with ISO/IEC 24711

			   The inkbenefit all in one you, Inkbenefit
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