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Summary

While public eco-awareness is increasing, Mazda Motor Corporation aims to build
environmentally friendly and fun-to-drive vehicles based on the long-term vision, the Sustainable
“Zoom-Zoom” concept. To achieve both “driving pleasure” and “outstanding eco-friendly and safety
performance”, the all-new automatic transmission “SKYACTIV-DRIVE” was developed.

“Low fuel economy”, “direct feel”, “smooth and powerful startup” and “smooth gearshift” were
focused on in the “SKYACTIV-DRIVE” development. Fuel efficiency was improved by the Full range
lockup which eliminates the slippage of the torque converter, and by pursuing the ideal function of
other systems.

To achieve direct feel, the controllability of the clutch was drastically improved, so the lockup
clutch slippage can be controlled precisely. Smooth and powerful startup was realized by using the
torque converter at vehicle startup. For smooth gearshifts, the new system called “Mechatronics
Module” was adopted, which directly and precisely controls the clutch hydraulic pressure.

Breakthroughs were made in seeking for the ideal transmission, and both the “driving pleasure”

and “outstanding eco-friendly and safety performance” were realized.

Drivetrain Development Dept.
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SKYACTIV-DRIVE

"Zoom-Zoom”

Fig.1

Fig.1 Phantom View of SKYACTIV-DRIVE

2.

SKYACTIV-DRIVE

Table

Table 1

SKYACTIV-DRIVE

Transmission Types and Characteristics

Dual Clutch

Technology Dual ol

Low-speed
Good fuel +
economy High-speed

+

Easy launch (launch feel)
Easy hill start (creep)
[ Directfecl  [ENS

Continuously
Variable
Transmission

+

+
+

Ideal AT

Conventional
Torque Converter

+

+++
+ ++++

3.

SKYACTIV-DRIVE

range direct drive)

(Mechatronics Module)

4_ Full range lock-up

"Full range direct drive”

Full range direct drive
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Fig.2
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Full Range Direct Drive

Fig.2 Development Goal of Full Range Direct Drive
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CAE

Fig.3 Full range direct drive
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Fig.9

Vehicle acceleration

Engine speed

Transmission input shaft speed

Fig.10

time

Fig.9 Acceleration Curve at Startup
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Fig.10 Comparison of Lockup Range in JCO8 Mode
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Fig.11 Name and Structure of Major Parts

"Mechatronics module”
6.1 Mechatronics module
AT

1/5

Fig.12



No.30 2012

operation  SKYACTIV-DRIVE  goeraion  5-Speed AT
Y

B

—

acceleration

Eng. speed

Transmission
control module —
4

)

Rotation

sensor A

Transmission

Fig.14 Comparison of Downshift Responsiveness

7.
range sensor
SKYACTIV-DRIVE
AT
> v S / - AT
Transmission fluid temperature sensor
Fig.12 Makeup of Mechatronics Module

6.2

SKYACTIV-DRIVE Mechatronics module

@) SKYACTIV

No.29 pp.29-35 2011
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(3) New Mazda SKYACTIV-Drive
Automatic Transmission, ATZ auto technology
September 2011, P.52-P.55
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Fig.13 Upshift of SKYACTIV-DRIVE
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