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Summary

For 1.3L gasoline engines and 1.5L diesel engines equipped in new DEMIO, two types of small 6-speed
automatic transmissions (hereinafter called “Small SKYACTIV-DRIVE for Gasoline” and “Small SKY-
ACTIV-DRIVE for Diesel”) were developed.

Small SKYACTIV-DRIVE for Gasoline can provide 1656Nm and almost all of parts were exclusively
designed. The development goal of the transmission is to improve “fuel economy” and “driving pleasure”
while inheriting the basic concept of previous “SKYACTIV-DRIVE”. To improve fuel economy and reduce
vibration, downsizing and weight reduction was performed, one-way clutch was eliminated and low
stiffness lock-up damper was employed to the torque converter. To improve driving pleasure, smooth
launch and direct feel were achieved by improving lock-up responsiveness with Canceller Chamber
System and optimizing gear ratio.

Small SKYACTIV-DRIVE for Diesel was developed by downsizing the previous mid-size SKYACTIV-
DRIVE for 2.0L and 2.5L gasoline engine equipped in CX-5, ATENZA and AXELA. By modifying shaft
supporting structure significantly and shorten the center distance between input and output shaft, Small
SKYACTIV-DRIVE for Diesel can be fit into the limited space of the compact car while providing
maximum torque of 270 Nm. In addition, drastic reduction in rigidity of the damper contributes to torque

fluctuation control as well as improvement in fuel economy.
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Table 1 Main Specifications

Small SKYACTIV- [Small SKYACTIV-
DRIVE for Gasoline|DRIVE for Diesel
Torque Capacity[Nm] 165 270
Overall Length[mm] 338.3 349.3
Input-Output Axis Distance[mm] 185 197
Gear Ratio 1st 3.529 3.552
2nd 2.025 2.022
3rd 1.348 1.452
4th 1.000 1.000
5th 0.742 0.708
6th 0.594 0.599
Rev. 2.994 3.893
Final 3.609~5.279 3.390~4.957
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Fig. 5 Structure of Full Range Direct Drive
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Fig. 6 Comparison of Lockup Range in JCO8 Mode

4.3 HAEMEORL

ARy N —OEEMFEO DL LT, HEELE
M0 RTHER Y CORBEENZET DD, H VY RN
SKYACTIV-DRIVE Ti34 2R D 7 ¢ — U > 7 |
WCBOT, vyl 7 v 7OIENER E LD &TC, it
BEHNDAY v THIENFEEE 720, HRISKYACTIV-D
RIVEL bR TCxm o P Eliizd =y b o — &\ E S,
MV7 e N—=ZIZ LB TR EEEH LT, ThicLo
T, NEEED R4 SN—DT 7 v VEECG RO &

HOLEAK O oYy RREALEE, ~==2T v b
FURAI v arDEIREA LT NRE Mo T IIEIERE
FEBL (Fig. 7) .

m Small SKYACTIV-DRIVE for Gasoline Medium SKYACTIV-DRIVE

Lock-up Timing

Engine Speed
-300rpm
(Middle Acceleration)

Engine Speed [rpm]

Lock-up Timing

—=1time

Fig. 7 Comparison of Acceleration Curve

4.4 XXLELIFTRTYIDOREE

2.0LH VU v AT AR EEE ) D3 0 1.5 L
HY Yoz HOSKYACTIV-DRIVE# B4 % (C
HI0, HEXVEOXYIFE T TR, VBEEoLy
FAT v bR LT, X VEIZR DIV E CEIE
TIRXNIAT v T E/NESLTHZET, =m0 by
BB VI 223 S, KDL NREET 4 — v
T EE N RS LA AL (Fig. 8) . FRISKYA
CTIV-DRIVE#Z RX— R ICNFiMEEZ E L, £ET L —
XORFEEHR LT T XX XY LHOEEROF TNV E=A
UXVERATL LI ST, ThEFEHLE,

s Small SKYACTIV-DRIVE for Gasoline
Medium SKYACTIV-DRIVE

Gear Ratio Step

1st2nd 2nd/3rd Jrdidth 4th/5th Ath/Gth

Fig. 8 Comparison of Gear Ratio Step

5. 74—t IILRA/NMISKYACTIV-DRIVE

BEFFE D FRISKYACTIV-DRIVE & ~— &z, /L &
B T A b s, T I AR L,

5.1 /MEE

SKYACTIV-DRIVETEH L TWAA 7 v i, &
UL A, T 7o St T, A BT 0
(2, BB ~T TR A 16.2mmAERET 5 L &b
W3 E 2 @ik L2 (Fig. 9) » Zhick-T, ==
v FORIMBEE26mmENE L, FTIAHT T v b7
— AAFEATRR IR Y A AL/ N LT, 72, ATy



TV KRR

No.32 (2015)

N (=P dl) ~F 7 i O BEEEE 10mmiERET 5
LT, BifE L0 ERETIC LA T R TE, BT I 4
Dy THRA—N_=2{LIZHER LT, 2D, ho ¥
HHIEEE & RS 5 7 7 A TAXYOX Y EY 2— L & Hfi
INLDD, EHEME L X% ) A AMREE WS CTE B X Vit
MU, £72, H YU H/IVESKYACTIV-DRIVE
D77 A4 F VXY EXVegnritimbd s LT, AENE
WZHERLL7Z,

— Small SKYACTIV-DRIVE for Diesel
———— Medium SKYACTIV-DRIVE

— .
Counter Gear

Differential Gear

Fig. 9 Comparison of Pulley Axis Distance

5.2 IRENHDGIBAN

HY VAL LIRS M REWT 4 —EB Lz
DU T, BEEZENOO vy I T vy T EAREE T
H7=lz, FitEEEE (Full Range Direct Drive) ORE)
PHIEREZ ) L &7z, R UV HEHEE— ROREIRER D
CAEfHT 21TV, & v 301Xl 2 30% LA HKEd %
Z&T (Fig. 10) , REHEHIZHBNTHEWV ML ZEH)
WBEMREE S e TE e (Fig. 11) . Zhick»-T,
T4 =BV DR VT B RN LD, DO
TN A LT NI REERE A SREL LT,

Medium SKYACTIV-DRIVE
Lock-up damper

v Low stifness
Lock-up damper

Small SKYACTIV-DRIVE
for DIESEL
Lock-up damper

Fig. 10 Structure of Lock-up Damper

= Engine Fluctuation
e Small SKYACTIV-DRIVE for Diesel
Medium SKYACTIV-DRIVE

- el
-
-
-
\\
-~

T 30y

-

Fluctuation
/

-
Swo
il

&00 1000 1200
Engine Speed [rpm]

Fig. 11 Comparison of Damping Characteristics

6. HHYIC

H o/ NUSKYACTIV-DRIVED B TIX, = %7
M —OHAEZBERL, Tor 7T AT AT LR

WS L R— Y AT DR EDT LA 7 AN— R LR T,

FORERLE LT, a0 bhI—7 FADFEREWS,
ELEOY & MENZREMEE 2@ LV Tliang
DREITUAI v arERRTDHIENTER,

%72, /VUSKYACTIV-DRIVEDBFRIC L - T, 13F
TRTCOY T AOHEMZ, —H L2877 FDOSKYAC
TIV-DRIVE% 5 A 7 v 7452 LN T& T,

S5

(1) +F£iEH : SKYACTIV-DRIVEDBZE, ~ > % £,

No. 30, pp.19-23 (2012)

(2) J. Doi, et al. : New MAZDA SKYACTIV-Drive

Automatic Transmission, 10th CTI International

Symposium and Exhibition in Berlin, Germany A3
(2011)

mE &n

W B

[ R 2>d WOREAT

— /‘. I“ -
AEL A

KI HERRR


http://www.mazda.com/contentassets/c9c12efa86a64ebab4353fb441ff3b9c/files/2012_no005.pdf

