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Modern design ideas and scheme are verifie
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By use of modern design theory, key

techniques having been break through
such as optimize design, accurate
multi—-subjected analysis and integrated
simulation.
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All kinds of electric machines have
meet the requirements of EV in high
efficiency and high density. Most of
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R&D on products with new scheme and new technology
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Some enterprises . research institutes and universities in china have develope
some electric machine with new scheme, such as EVT. hybrid excitation electri
machine etc, and have manufactured some prototypes, some of the prototypes have

passed test on the test platform, and some have been equipped in the vehicle.
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EVT Hybrid excitation electric machine
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Breakthrough on primary and common technique
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Some common and primary technique of electric machine have received breakthrough,
such as rotor position sensor. insulation materials. permanent magnet material:

etc, which have been put into application in motor products successfully.
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L Lanthanum permanent magnet
with high performance
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Speed and position sensor with high reliability
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Successful application on primary manufacture technology
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Research on some manufacture technology of electric machine have beer
carried out, some achievements such as segmented stator, wiring technology with
high density and unitary magnetization have been used in electric machine

products successfully.
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Segmented stator technology and Unitary Magnetization Magnetization
high density wiring technology technology equipment
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Formulate products’ test rules
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The national EV project management office convoked investigation on the demand:s
and application of vehicle. development and production capacity of electric

machine field.
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Discuss focused on the unification of electric interface and mechanical
interface has been carried out by vehicle enterprises and e—motor enterprises,

and advice on reliability test rules has been consulted.
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China automotive technology & research center and test organ for electric

machine test have been convoked to present proposals to revise and formulate

related T
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Function and specifications of product meet demands of vehicle

r_ —

B 4] 2 A i ietn FCVEiZETHYL | dimzshTBil | REsiHIScEH | SBREzHHTERN | BEshEEFEIEMN
_;_ Traction Motor Traction ISG Motor in Traction Motor Traction Motor in
Motor Type arget in FCEV Motor in PEV HEV in HEV Hybrid Bus
Fréx/ig{ETh =
continuous / | 5-180kW 24/65 15/45 10/15 14/28 80/180
peak power
EstEh=E
Ratio of power | 1.2 kW/kg 1.358 1.087 0.94 0.94 0. 448
to weight
Max imum > 90 % 93% 95% 91% 92% 92%
efficiency
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Similar products compare for ISG motor

Torgque-speed-efficiency curve of ISG AP mahines (Test resulis)
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Products series of electric machine in EV
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Products Used in FCEV and PEV:
Power range is from 30 = 180 kW: 30kW, 50kW, 65kW, 90kW, 120kW,

0k W
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Products series of electric machine in EV
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Products Used in Hybrid Vehicle with Different Hybrid Mode :
Power range is from 9 = 100 kW: 9kW, 15kW, 20kW, 30kW, 60KkW,

0OkW
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Products series of electric machine in EV
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Products Used in Mini EV :
Power range is from 3 ~ 15kW: 3kW, 6kW, 10kW, 15kW
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Products series of electric machine in EV

/N L BB ZE PR B AL R G B 2 AEAL
Products Used in Mini In—wheel EV :
Power range is from 3 — 15kW: 3kW, 5kW, 7.5kW, 15kW
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Challenge, trends and main tasks
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Competition of electric drive in China
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Foreign vehicle system suppliers are boosting their investment on EV,

especially on HEV. And they are integrating manufacture resources in china tc

entering into Chinese market.
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Under the support of national 863 project, native electric machine suppliers ha:s
increasing quickly, especially in PM electric machine. Whereas, reliability .
duration and manufacture technology of e—-motor is still to be improved. Furthes
more, we need more patents independent on power electric, cultivating researcl

and manufacture ability on primary parts, such as power module and ASIC etc.
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Development trends of electric machine for vehicle drive
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PM motors takes advantages of high power density, high torque density, high

efficiency, high power factor, high reliability and repairable etc. And it can

be easily controlled in a wide speed range by vector control method.
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Digital control is the inevitable trend for electric drive technology.
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Integration of e—-motor and combustion engine, Integration of e—motor and
transmission
D BT E R (TR B, =] ARRREE . BIESE)

Integration of power electric including power module, drive circuit, control

circuit, “Sensor, power SUQQLX

eLC. . .. ,
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Integration of electric machine and engine
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Integration structure of

ISG and combustion engine
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Integration of electric machine and gearbox

Gererator Power split  Motor
section planetary  section Ravigneaux Transfer
gear case
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Integration with in—wheel motor with water cooling frame. gear and brake disc
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Integration of power electric
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Next targets of electric machine used in EV
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To master technology of optimization design, mass production and cost control, to gain
more independent patents, to build up manufacture ability which according to the vehicle

industry rules.
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To develop integrated product of electric machine, power electric, with system
specifications being similar to those of foreign products, some products are to excess

foreign leading level.

> RSB AR, BHRIRERBARMES . BixBEILRS & 8 H AR M5 R & A~
&, KEBILRGRE TN EL,
To research on primary technology, and to breakthrough key technology, to establish R&D

platform and test platform for electric machine and kev components, to boost ability on
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Take full advantage of electric machine industry in china
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There lies comparable basement on electric machine industry in china, and lies

Hf

large quantity of personal resource and abundant PM resource. Thus, there 1is

comparable stability foundation electric machine in china to enter into world
market.
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Development of electric machine is most related to development of vehicle. Today

there is full of age’ s feature in vehicle development, thus electric machine
industry should attend to the situation of vehicle, and to build up our leading
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Thanks for your attention!
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