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Discovery Concept Development Series PreparationIdeation in Production

SOP

Dedicated Hybrid  
Drive
DHD Eco 

Dedicated Hybrid Drive

The DHD Eco is part of the 230 family, and uses a 
smart modular scalability approach for Low Torque 
HV applications. The DHD Eco is reduced to four 
gears (acting as a dedicated hybrid drive) with 
eLaunch, eReverse and two gears in electric driving.

Competitive advantage/differentiators Applications/benefits
• Best-in-class efficiency leading to extended range 

and reduced operating costs
• Best-in-class torque-to-weight ratio
• Integrated system with compact design and no 

increase in packaging length
• Adjustable drivability by software and clutch 

modulation, and customizable driving modes
• Charge at standstill and creep

• PSM eMachine integrated in transmission 
housing, cooled by common oil circuit 
for wet dual clutch and gear set 

• Water cooled, transmission mounted inverter
• ICE restart can be operated by transmission 

at all vehicle speeds

Disclosure or duplication without consent is prohibited 2021-04-29Contact: Dr. Carsten Buender / carsten.buender@magna.com

Discovery Concept Development Serial PreparationIdeation in Production

Features and Specifications
• Nominal torque: 230 Nm
• Boost torque: up to 300 Nm (E-boost)
• eMotor:                             120 kW at 350 V; 

200 Nm peak                                              
• Installation length: 350 mm
• Weight (including oil): 98 kg w/ oil, w/o DMF, 

w/ inverter
• Center distance: 183 mm 
• Ratio ensures all-electric drivability up to 135 kph

12
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Discovery Concept Development Series PreparationIdeation in Production

SOP

Battery Enclosure 
Overview

Overview

Competitive advantage/differentiators
• Two complete battery enclosure systems for fully-electric 

vehicles begin production in 2021, following our track record 
of supplying mid and full-hybrid battery enclosures.

• R&D, advanced engineering, and simulation expertise 
optimize design, and address technical challenges.

• Global engineering production footprint.

• ICE & EV platforms
• Complex and modular designs
• Multi-material requirements
• Scalable design to fit different vehicle 

segments or energy densities

16Disclosure or duplication without consent is prohibited

Development Serial Preparation in ProductionDiscoveryIdeation Concept

Magna offers the complete array of battery 
enclosure production and engineering 
solutions. The battery enclosure contributes to 
the structural and safety aspects of the body 
in white while protecting high-voltage batteries 
from damage and water. These complex 
assemblies are available in steel, aluminum, 
and multi-material configurations including 
lightweight composites.

Applications

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com
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SOP

Steel Battery 
Enclosure

Steel Capabilities

Competitive advantage/differentiators
• Steel battery enclosures combine the structural advantage of 

higher-grade steel and the lower material cost compared to 
aluminum or fiber reinforced plastic.

• Large one-piece stampings offer improved leak tightness, 
are safety-critical, and reduce production costs. 

• Due to the formability properties of steel and Magna’s 
expertise, this can be achieved without significant reduction 
of battery space.

• Complex and modular designs 
• Cost reduction initiatives
• ICE & EV platforms

17Disclosure or duplication without consent is prohibited

Development Serial PreparationDiscoveryIdeation Concept

With Magna’s broad expertise in 
engineering and various steel forming and 
joining capabilities, we offer the complete 
development and production of steel battery 
enclosure solutions. This includes all 
required safety and quality checks on a 
global scale.

Applications

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com
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SOP

Aluminum Battery 
Enclosure

Aluminum Capabilities

Competitive advantage/differentiators
• Aluminum battery enclosures are mostly designed as an 

assembly of extrusions, castings and stampings.
• Aluminum designs offer light weighting and high-scalability to 

produce different enclosure sizes for different vehicles on 
one production line.

• Lightweight designs
• Complex and modular designs 
• Large stampings
• ICE & EV platforms

18Disclosure or duplication without consent is prohibited

Development Serial PreparationDiscoveryIdeation Concept

With Magna’s engineering and manufacturing 
capabilities for complex aluminum assemblies, 
we can support all customer needs regarding 
aluminum battery enclosures on a global 
scale. We offer solutions with the best possible 
quality from the first concept development to 
high volume mass production.

Applications

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com



Discovery Concept Development Series PreparationIdeation in Production

SOP

Magna BESt
Battery Enclosure

Multi-Material Capabilities

With the expertise of Magna’s Body Exteriors 
& Structures team (BESt) a multi-material 
housing solution was developed utilizing 
advanced composites and metals to meet the 
complex requirements of battery housing for 
electric and hybrid vehicles.

Competitive advantage/differentiators

19Disclosure or duplication without consent is prohibited

Development Serial Preparation in ProductionDiscoveryIdeation Concept

• Due to the complexity of this commodity and the 
need to rethink the traditional BIW concept, we are 
looking to overcome the challenges of developing 
multiple battery enclosure solutions.

• Hybrid battery enclosure design includes a fiber 
reinforced plastic housing to provide a leak tight 
enclosure to protect the batteries from ambient 
exposure.

• Bolt-on battery enclosure systems
• Scalable design to fit different vehicle 

segments or energy densities 
• Other architectures:

– Integration into body in white
– Steel and aluminum solutions
– Cooling system integration

Applications

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com



Discovery Concept Development Series PreparationIdeation in Production

SOP

Structural Solutions

Competitive advantage/differentiators Applications

• Depending on application requirements, materials may 
include steel, aluminum, and composites.

• High-pressure aluminum die casting solutions reduce 
machining of holes and sealing surfaces.

• Structural solutions provide protection to the battery while 
contributing to the structural aspect of the Body in White.

• Global engineering production footprint.
• R&D and advanced engineering for new technical 

challenges.

• Complex and modular designs 
• Multi-material designs
• Cost reduction initiatives
• ICE & EV platforms

20Disclosure or duplication without consent is prohibited

Development Serial PreparationDiscoveryIdeation Concept

Structural battery enclosures offer OEMs a 
bolt-on Body in White solution for fully-
electric vehicles and hybrids. This type of 
battery enclosure protects the entire vehicle 
– not just the battery – in a crash.

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com

Structural Battery 
Enclosure
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SOP

Non-Structural Solutions

Competitive advantage/differentiators Applications
• Depending on application requirements, materials may 

include steel, aluminum, and composites.
• High quality aluminum high-pressure die casting solutions for 

reduced additional machining of holes and sealing surfaces.
• Allows for weights savings and greater space utilization.
• Engineering and production out of one hand globally.
• R&D and advanced engineering for new technical 

challenges.

• Lightweight designs
• Large stampings
• Multi-material designs
• EV-only platforms

21Disclosure or duplication without consent is prohibited

Development Serial PreparationDiscoveryIdeation Concept

Available as a bolt-on solution, Magna’s non-
structural battery enclosure combines all 
battery-related functions into one while 
minimizing complexity. Appropriate for 
electric vehicles (EV’s), it provides protection 
to the battery while depending on the Body 
in White for crash support.

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com

Non-Structural 
Battery Enclosure
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SOP

Structurally Integrated Solution

Competitive advantage/differentiators Applications

• Pickups and SUVs
• Commercial vehicles

22Disclosure or duplication without consent is prohibited

DiscoveryIdeation Concept

Available in steel and aluminum 
configurations, our integrated battery 
enclosure design combines all battery and 
Body in White requirements into one. This 
allows for reduced mass while maximizing 
available space and minimizing processing 
costs.

• Mass savings of 15-30% versus separate vehicle and battery 
enclosure systems.

• Maximizes available width between frame rails, allowing 
larger packaging environment for batteries.

• Minimizes processing cost prior to verification.
• Ability to tune side impact crash performance through use of 

internal reinforcements.

Contact: Gabriel Cordoba Gabriel.Cordoba@magna.com

Integrated Battery 
Enclosure



Active Aero 
Product Suite

Magna Exteriors

23Contact: Tony Povinelli / Anthony.Povinelli@magna.com

Active Grille Shutter Visible AGS

Active Liftgate SpoilerActive Air Deflector

Active 
Underbody Panel

Active Front Wheel 
Deflectors

Active Tailgate 
Panel

Active Rear 
Diffuser

Patent
Pending

Patent
Pending

Production Development Concept
App 

Ready
~ 5 

Years

AGS
Since 2012

3M per year

Visible AGS
Since 2016

Air Deflector
Since 2018

Front Wheel 
Deflector

Rear Diffuser Liftgate Spoiler Underbody Panel Morphing SurfacesTailgate PanelModular AGS

A suite of aerodynamic products 
focused on minimizing vehicle drag to 
extend battery range, improve fuel 
economy, and reduce emissions



Discovery Concept Development Series PreparationIdeation in Production

SOP

Competitive Advantage/Differentiators Applications
• Reduces vehicle drag 
• Best practice design and utilization to 

achieve vehicle requirements
• Design flexibility to allow for multiple modes 

(aero, sport, track, etc)
• Marketing benefits

• Applies to hatch profile vehicles 
(SUV/CUV/Wagon)

• Actuated based on vehicle inputs

24Tony Povinelli / Actero@Magna.com

Discovery Concept Development Series PreparationIdeation in Production

M
et
ric

3-7 0.06 1.33 22

CD Benefit
(Counts)

WLTP Fuel 
Savings

(L/100km)

CO2 Savings 
(g/km)

Mass 
Equivalent

(kg)

Im
pe

ria
l 3-7 0.29 1.47 34

CD Benefit
(Counts)

EPA Hwy Fuel 
Savings
(mpg)

CO2 Savings 
(g/mi)

Mass 
Equivalent

(lb)

Active 
Spoiler

Active Aerodynamics

System integrated into spoiler that 
optimizes airflow in vehicle wake to 
minimize aerodynamic drag, which 
extends range and reduces emissions



Active Rear 
Diffuser

Active Aerodynamics

Rear underbody panel that optimizes 
airflow in vehicle wake to minimize 
aerodynamic drag, which extends 
range and reduces emissions 

Competitive Advantage/Differentiators Applications
• Minimizes vehicle drag by modifying 

underbody exiting airflow
• Utilizes validated Modular Drive System when 

applicable
• Unique actuator technology allowing system 

declutch to withstand impacts when activated
• Maintains ground clearance requirements

• Applies to all vehicles
• Actuated based on vehicle inputs

25Tony Povinelli / Actero@Magna.com
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Active Front 
Wheel 
Deflectors

Active Aerodynamics

Competitive Advantage/Differentiators Applications
• Minimizes underbody turbulence and ram air 

pressure on front tires to reduce drag
• Utilizes validated Modular Drive System when 

applicable
• Unique actuator technology allowing system 

declutch to withstand impacts
• Maintains ramp angle, ground clearance and 

curb height specifications

• Applies to all higher ride vehicles
• Actuated based on vehicle inputs

26Tony Povinelli / Actero@Magna.com

Discovery Concept DevelopmentIdeation

Deflectors located forward of front 
tires that redirect ram pressure to 
minimize aerodynamic drag, which 
extends range and reduces emissions
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Front, lower-mounted deflector that 
redirects turbulent air to minimize 
aerodynamic drag, which extends 
range and reduces emissions 

Competitive Advantage/Differentiators Applications
• Minimizes underbody turbulence and ram air 

pressure on front tires to reduce drag
• Utilizes validated Modular Drive System when 

applicable
• Unique actuator technology allowing system 

declutch to withstand impacts
• Maintains ramp angle, ground clearance and 

curb height specifications

• Applies to all higher ride vehicles
• Actuated based on vehicle inputs

27Tony Povinelli / Actero@Magna.com
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Active Aerodynamics

Active Air 
Deflector



Discovery Concept Development Series PreparationIdeation in Production

SOP

Active Rocker 
Panel

Active Aerodynamics

Deflector located on the side of the 
vehicle that redirects airflow from 
the underbody to minimize 
aerodynamic drag, which extends 
range and reduces emissions.

Competitive Advantage/Differentiators Applications
• Configuration flexibility proven to reduce the 

overall drag during crosswind
• Improved range for Electric Vehicles
• Design flexibility allowing for several desired 

class A panel appearances: mold-in-color, 
painted, chrome accents, lighting, etc.

• Applies to all vehicle types
• Actuated based on vehicle inputs

28Tony Povinelli / Anthony.Povinelli@Magna.com
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Discovery Concept Development Series PreparationIdeation in Production

SOP

Active Grille 
Shutter

Active Aerodynamics

System mounted in front vehicle 
opening that reroutes engine 
compartment airflow to minimize 
aerodynamic drag, which extends 
range and reduces emissions

Competitive Advantage/Differentiators Applications
• Reduces vehicle drag and lift
• Improved time to achieve engine optimal 

temperature
• Modular frame technology for design 

flexibility
• Best practice design and utilization to 

achieve vehicle requirements

• Applies to all vehicle types

29Tony Povinelli / Actero@Magna.com
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• Temperature resistant up to 80°C
• Operation pressure -210 hPa up to +560 hPa 
• Reduced weight due to optimized wall thickness distribution
• Twin sheet technology enables more in-tank components
• Complex tank geometry possible (package advantage)
• One-stop shop ± development and production of the entire 

energy storage systems

• European premium OEMs

Light weight, pressure and temperature 
resistant tank system for PHEV 
vehicles made of plastic multi-layer 
sheets.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

Competitive advantage/differentiators Applications

Plastic PHEV 
Fuel Tank

30



• CAE optimized wall thickness due to lower weight
• Plasma-welding for higher filling volume
• More volume in terms of complex package
• Global production capabilities (USA, China, Europe)
• Stainless Steel 1.4301/1.4307/1.4404 available
• One-stop shop ± development and production of the entire 

energy storage systems

• European premium OEMs

Light weight pressurized tank system 
for PHEV vehicles made of stainless 
steel sheets.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

Competitive advantage/differentiators Applications

Steel PHEV 
Fuel Tank

31



• Emission targets according to LEV III
• Spring adjustment for perfect tolerance compensation
• Multiple functional products available and in serial production
• Extraordinary designed fuel caps (e.g. metal chromed, 

galvanized plastic)
• One-stop shop ± development and production of the entire 

energy storage systems

• European premium OEMs
• European OEMs
• Asian premium OEMs
• American OEMs

High flexibility in functional concepts 
and production volume with 
extraordinary design possibilities.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

ApplicationsCompetitive advantage/differentiators

PHEV
Fuel Cap

32



• Flexibly adjustable opening range of the valves 
(according to customer requirements)

• Marking according to customer requirements
• Multi-stage valve function can be implemented

• European premium OEMs

Radiator closing systems with different 
pressure ranges.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

ApplicationsCompetitive advantage/differentiators

Radiator Cap

33



• Double- and four-times bayonets
• Threads and spring clips to connect the oil cap with the filler neck
• radial and axial sealing concepts
• Temperature resistant up to 130°C
• Marking on the oil caps by using tampon, laser printing or a 2K 

injection molding process

• European premium OEMs
• European OEMs
• Asian OEMs
• American OEMs

Delivery of about 5 million oil cap 
solutions to prestigious customers.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

Competitive advantage/differentiators Applications

Oil Caps

34



• Entire SCR system supplier (tank, pipe, cap)
• Modular manufacturing solutions
• Temperature resistance down to -40°C
• Membrane controlled system ventilation

• European premium OEMs
• European OEMs
• Asian OEMs
• American OEMs

Modular manufacturing solutions for 
entire SCR Systems.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

Competitive advantage/differentiators Applications

SCR Caps

35



• High flexibility in variants for high volume programs
• One-stop shop ± development and production of 

the entire energy storage systems
• Steel and plastic energy storage systems (tank, 

filler pipe, cap)

• European premium OEMs
• European OEMs

High flexibility in production volume and 
design with short lead times for serial 
and prototype delivery.

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

ApplicationsCompetitive advantage/differentiators

Stainless 
Steel Filler Pipe

36



• lower weight a cheaper price than steel filler pipes
• integration off functional valves is very simple
• high corrosion resistance
• easy connection to the tank system (welding)

• European premium OEMs

A large product portfolio on plastic 
pipes with simple and complex 
geometric design

Discovery Concept Development Series PreparationIdeation in Production

SOP

Energy Storage Systems

Contact: discovermore.magnasteyr@magna.com

ApplicationsCompetitive advantage/differentiators

Plastic
Filler Pipe
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