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* Weight savings would help to reduce total weight of cars
— Meet fuel efficiency and performance goals

o Size reduction will increase amount of useable space
— Shrink the space required inside the car door
— Have more room in passenger compartments
— Enable more compact design
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Leading Magnet Innovation

7 ., -"‘*’-’,—Wagnequench -All Rights Reserved 'hf Neo Material Technologies Inc.



Benchmark Ferrite Window Lift (Toyota) Mag"gq"gngn@

= DynO TeSt Leading Magnet Innovation

Lipix
jr MAGGTROL M-TEST 5.0

Ceerent Sefup: Rev: 7252

5-Axis Graph

Configure Hardware Display Configure Test | Adjust PID ¥iew Data 1-Axis Graph Compare Reports Security

21~ S5Zt0500- -1.05 -210
20~ 50t0000- ! i - - - - i i i i i i i o -100 -200
18-  45-9000- : ; ; ; ; ; ; ; ; ; ; ; ; ——-0,80  -180
16~  40-8000- ! - -0.80 -180
Watts QUT
Speed [RPM]
14-  35-7000- _ - : : : : : : fifatts I | -070  -140
12- 5'{'1-6000— -0.60 120 ¢
Amps 1 Vj 5 QE EFFiciency g &
=% w " W
-
Efficiency < | £ 10- 5 Tiso00- -0.50 A-100 2
Ta * -
Watts OUT \—j %
e Vl &-  20-4000- -040 80
Speed \_1
PP 6~  15-3000- -0.30 -80
uto S5cale
J
_ Curve Fit 4= 10-2000- -0.20 40
"rj Hide
g7 z-  5-1000- -0.10 -20
Polynomial
Order
. 2 0= 0= 0- 1 1 1 1 1 1 | | 1 1 1 | 1 1 ,70.00 -0
@ Hide Grid 0 m 20 30 40 S0 e0 70 B0 90 100 110 120 130 140 146

Torque [mMN.m]

Torgue T‘ Save Data l | Prinkt l

Comments Current Data:  Ci\Documents and SettingsiLablseriDeskiopl Toyota - Denso 12%_2000Mmin_PID7,30,10_ramp20d.mdf
Toyota - Denso, 12¥, PID7,30,10, Nmin: 2000, Ramp200

0 Material Technologies Inc.




Comparison Magnequench.

Benchmark Ferrite Window Lift Motor (Toyota) Vs Bonded Neo Leading Magnet Innovation®

4-Pole PMDC motor

Parameter BTl SIS e e e Magnets

Compression Molded
(B+-20056-070)

Total motor weight (gm) 182 69.3

Type of Magnet Ferrite

Length of the motor* (mm) 29.9 22
Overall diameter**(mm) 35 26
Total copper weight (gm) 20.81 14.2
Total magnet weight (gm) 31.83 9
Length of Air gap (mm) 0.5 0.5

Current at 50 mN-m (A) 4.42 4.08
Current at 100 mN-m (A) 8.22 7.53
Efficiency at 50 mN-m (%) 52.4 57.27
Efficiency at 100 mN-m (%) 36.22 45.57
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Benchmark Ferrite Window Lift Motor (Toyota) Vs Bonded Neo Leading Magnet Innovation®

Benchmarked Motor

Redesigned Motor
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Benchmark Ferrite Window Lift Motor (Toyota) Vs Bonded Neo Leading Magnet Innovation®

Exploded View of the
Motor

Benchmarked Motor
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Redesigned Motor
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Benchmark Ferrite Window Lift Motor (Toyota) Vs Bonded Neo Leading Magnet Innovation®

Reduced Volume &
Weight by more than
60%
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Reduced Volume & Weight by more than 60% Magnequench.

Benchmark Ferrite Window Lift Motor (Toyota) Vs Bonded N€O  Leading Magnet Innovation™

Relative volume and
weight

H 2-Pole Ferrite I 4-Pole Bonded Neo
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4-Pole PMDC motor with

Parameter Benchmark PMDC Bonded Neo Magnets

Compression Molded
(B+-20056-070)

Total motor weight (gm) 133.6 67.7

Type of Magnet Ferrite

Length of the motor (mm) 28 22
Overall diameter (mm) 36.2 26
Total copper weight (gm) 30.75 12.6

Total magnet weight (gm) 26.46 9
Length of Air gap (mm) 0.5 0.5
Current at 60 mN-m (A) 4.842 4.87

Current at 105 mN-m (A) 7.924 7.91

Efficiency at 60 mN-m (%) 51.1 51.57

Efficiency at 105 mN-m (%) 39.41 39.67



Benchmarked Motor

Redesigned
Motor
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Benchmarked Motor

Exploded View of
the Motor

Redesigned Motor
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Torque-Speed and Torque-Current

Torque-Efficiency Characteristics
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