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Two-Mode Hybrid Overview

m Positioning of Two-Mode Hybrids

= Basic design

Two-Mode Topology
= Details of Two-Mode functionality

= Adaptability of an intelligent system

Pioneering Collaboration

= Update on the GM/DCX/BMW
Hybrid Cooperation

= Summary and Outlook
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Two-Mode Hybrid
Overviews
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Two-Mode Fositioning
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Two-mode hybrid
with 4 fixedimechancalige
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Fig. 10

Two-Mode Advantages

Two-Mode Hybrid System
= is a superior technology
= is a scalable portfolio of products for both FWD and RWD

= Optimizes the balance of electric motors and transmission
content (smaller motors, smooth operation)

4 fixed mechanical gears increase efficiency with

= no compromise to performance

m all the benefits of an automatic transmission
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Two-Mode Topology
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Fig. 12

Range of functionality,

6 mechanical modes

* Input split EVT range (continuously variable, “mode 1”)

+ Compound split EVT (continuously variable, “mode 27)

+ First fixed gear ratio with electric boost / braking (2 motors)

« Second fixed gear ratio with electric boost / braking (1 motor)
+ Third fixed gear ratio with electric boost / braking (2 motors)
« Fourth fixed gear ratio with electric boost / braking (1 motor)

Specific situations
+ E-Drive

« Cold / warm start
* Regen braking

+ Boosting
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lng + A lever represents the
Biidars planetary gear
. * The tooth counts / gear ratio is
Sun shown by the distance of the
circles to one another
| * The position of the circle shows
the speeds of the referring part
+* By setting 2 positions / speeds
the position / speed of the
/—

missing part is predefined
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Electric Drive

- * Very smooth and quiet operation
- * Driving with equal - zero - emission

@ DAIMLERCHRYSLER ~ BMW Group
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. Gear (direct)

- + Better fuel - consumption through high mechanical efficiency

- * Very good boost capability through parallel connection EMA/B
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Overdrive (FECVIF2)

- * Comfortable high - way drive through ECVT

- + Better fuel - consumption due to high gear ratios
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Range of operation
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Pioneering
Collaboration
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Joining Eorces

:'mumup  DarvtErCHRYSLER

Co-Location DCX, BMW
Area

.....

+ Operating in Troy, Ml since 2005
- Total workforce in excess of 500
- Engineers co-located by work function
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Technical Complexity
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Business Complexity

Three large, diverse and global organizations

m Geographic challenges

m Different overall business objectives, corporate cultures,
policies and processes

m Competitors...yet, collaborators

» Well-defined and appropriately bounded scope of
cooperation required - takes time, up front!
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Cooperation BEnefits

Hybrid Development Center
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Technological Opportunities
= High level functionality
* High level risk management
= Short time to market

= Split of development efforts
* Reduced financial investments
 Economies of scale

Pool Experience on Hybrids:
Technologies, Processes, Service, etc.
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Brand Requirements;

R
0
g reswc‘ Naj

aturn
“D‘rﬁesrem Kind of Car

Pontiac ‘#re, ;gel

“Driving Excitement"” 7 ; o Futu re Hybnd

: “Beyond Precision” COOperatlon ; MIN A
Chevrolet Products e wortd's most SXCIES

“An American Revolution” premium s

Saab
“Make Your Move” Me,. Ce Cfe B MW G I"Ol.lp
S

Th,
eep " 49 Fug B
W' Augy, lurg e
uThe JeeP Life, LV A °b.r'1'g:f."fre na
s
odge . n, ‘_’J’s/
bD‘“e y the HO™® s’:?:?,, cﬁﬁ!’
" Loy
o Maybach ™ ™

“Not so Much a Name as a
Philosophy™

DAIMLERCHRYSLER

m DAIMLERCHRYSLER

Fig. 26

Scope of the Cooperat
Joint:develepmeniioraindvidual EpplCElEE:

E DAIMLERCHRYSLER ~ BMW Group
Individual
3 v D requirements
Hybrid Development Center
0 [ s Joint

development

Two-M
Individual
vehicle
4 ) integration

m DAIMLERCHRYSLER

Fig. 27



15. Aachener Kolloquium Fahrzeug- und Motorentechnik 2006

15

The two-mode hybrid provides an Cooperation
optimal solution for

Fuel Economy
Comfort
Performance

Adaptation to multiple
powertrain and vehicle
architectures

m Cost
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m Sets standards with
a family of products

= Increases technical expertise

= Shares elements of
costs, risks and benefits

= Gives us volume that leads to economy
of scale

BMW Group
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Fig. 30



