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Introduction of All-New Roadster Powertrain
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Summary

We believe that we have developed New Roadster / MX-5 capable of enjoying such an excellent
performance feel that it will be figured out easily with a just five-meter drive. You will immediately
feel that this is exactly what New Roadster’'s performance is. This has been achieved by working
toward new technology developments with firm intention, especially focusing on the MZR2.0L engine
and the 6-speed transmission and by overcoming various barriers with utmost efforts. This paper

will introduce such new Powertrain technologies.
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Table 1 Powertrain Line-up

Engine Transmission JPN N. America Europe Australia
2.0L 6MT [ [ ] [ ] [ ]
5MT [ ] [ ] [ ] -
BAT [ [ ] - [ ]
1.8L SMT — — [ ] —

0106 OOODOOOODOOOOO
Powertrain Development Promotion Dept.

04 030000000
Engine Development Dept. No.3

02 D1lO0O0O0O0OO0OOO
Engine Development Dept. No.1

Os5 O00ODoOoooooOooo
Drivetrain Development Dept.

03 0D00O0o0oUOoooooooo
Powertrain System Development Dept.
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Fig.1 Specific Evaluation Indices for Response

(2) DOODOOOOOOO
0000000000oooooooooooooon
00000000000000000000000000
0000000000000000000
(3) DODODO0OOODOO0OO0O0O00O0000
0000000000000000000000000
00000000000000000000000000
(4) 00DO0ODOO0D0O0OO0O000
0000000000000000000000000
000000000000000000000000

3n0goobogo

31 00000000000
oooooooooooboooooooooooon
oboooooooooOoooooOoooobo200000
goboooooooooooobooooooon

(1) DODODODO0DO0O0O0ODODOOOODOOOoDo

(2) DODODODOODODODOODOOOD
goobo0oOMaxsoOOOOoOoooooooaesonoon
(3) DOODODOODODODOODOOOD

32 0OO0O000O0
oobooooooborFFODOOO0OOMZROOOOONO
FROOOOOOOOOOOOOOOOOOFRg20000
goboooooon
cooboboooobobooobooobooooooooon
goboooooooooooobodoooooooon
goboooooooooooobodoooooooon
gvishboooooooboooobooooooood
gboooooooobo410000000000000

gogboooobooboobbooboobbooboo
gogboooobooboobbooboobbooboo
00000000 0dFig.3M
gobooboobboobooboobobooboo
goooooobobbbbooooooooobobobboboon
200000191k 00 0000ODODOO0ODOO

Integrated Dip-Stick
Plastic Engine Cover

Plastic Cam Cover

Electronic Throttle
control

*Long Branch
Plastic Intake Manifold

*Variable Induction
System(VIS)

*Sound Surge Tank

*Low Intake resistance

*High Compression
ratio

*Light Weight Piston

*Graphite coating

[ Light weight Fywheol | [Auminum Gyinder Biock| [ Auminum il pan_|

[] Ootimized for New Roadster

Fig.2 MZR Engine Key Feature

Fig.3 Longitudinally Mounted with a 10°Slant
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Table 2 Engine Main SpecificationsCl MZR2.0LO

MZR 2.0
water-cooled:four cylinders;
in-line; longitudinally mounted

Engine

Cylinder and layout

Displacement(cm?) 1998

Bore x Stroke(mm) 87.5x83.1
DOHC 16 Valve

[in. 35

[Ex. 30
Compression ratio 10.8

Fuel supply Electric Fuel Injection
Max.Power(manual transmission) 125kw/6,700rpm(JPN)
122kw/6,700rpm(JPN)
189Nm/5,000rpm(JPN)
189Nm/5,000rpm(JPN)

Valve mechanism
Valve diameter(mm)

Max.Power(Activematic transmission)

(
Maxtorque(manual transmission)
Maxtorque(Activematic transmission)
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New Roadster
L(FR)

2nd generation MZR2.0L(FF)

Fig.4 Flywheel Comparison
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Fig.5 Improved Air Intake and Exhaust System
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Fig.6 Engine Performance
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Livaly=Enjoyable engine sound

Fig.7 A Color Map of the ArtemiS-generated Proposal
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Fig.8 Power-plant Bending CAE
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Equal length Intake runners Unequal length Intake runners

VIS Close VIS Open

Fig.10 VIS Integrated Plastic Intake Manifold
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Fig.11 Tuning on Intake Manifold Surge Tank
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Table 3 Emission Regulation Compliance

Destination Compliance Emission Engine
|Japan U-LEV Gk k) 2.0L
N.A(Green States) ULEV2 2.0L
N.A.(Federal States) Tier2 Bin5 2.0L
Europe Stage4 1.8-2.0L
Australia Stage3 2.0L
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Shift feel improvement
-Triple corn synchro (1-4) introduction.
-Wearing loss reduction in the sliding area.

High rpm (8,500rpm) control
-Reverse synchro located
on the main shaft.

Fig.12 6MT Design Concept
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Fig.13 Six-Speed Activematic Transmission
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Table 4 Transmission Gear Ratio

Market

T/M

1st

2nd

3rd

4th

5th

6th

Rev.

FGR

JPN/USA

6MT

3.815

2.260

1.640

1177

1.000

0.832

3.603

4.100

EU/ADR

6MT

3.709

2190

1.536

1.177

1.000

0.832

3.603

3.727

ALL

5MT

3.136

1.888

1.330

1.000

0.814

3.758

4.100

ALL

6AT

3.538

2.060

1.404

1.000

0.713

0.582

3.168

4.100

43 eMTOOOOOOO
() 000000000000 0000

0O0O0OeMTOOOODOOOOOOOOOOOOOOO
00000000000000000000000000d
00000000000000000000000000d
0000000000000000Table4DOOO0DOO
0000000000000000000000000
(2) DODOOOODOOOOO

0000000000000000000000000
0000o0000000000000000000000d
0000000000000 00000006e00000
0000o0000000000000000000000d
O0OCAEOODODODOODOOOODODOOOOOOOO
0oooo0oooooooooooo0

(3 DODODOoOoOOoOOO

00000000000 00000D0DD000000O
000000000000 D00000D0D0D00000nO
000000000000 D00000D0D0D00000nO
000000000000 D00000D0D0D00000nO
0MO0000000000000000000000000
010203040000000000000000
0304000000000000000
0000000000000 000 Fig.140
0000000000 0D000000D0D0OO0
0o00OD0D0OO0000DOD0DOO0

Improvements

Fig.14 Single Unit Shift Link
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New Roadster Target

Difference between
r | peak and bottom

=10N

1div.

Calculated Clutch Torque Curve(Nm)
1div.=100Nm
\
Pedal Effort (N)

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Pedal Travel (mm)

Fig.15 Clutch Characteristic Target
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Fig.16 Drive Shaft

Fig.17 Directness CAE Model
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