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Summary

A

The first generation CX-9 was launched in 2007, and provided the sleek/elegant design and the
outstanding dynamic performance. This was really innovative to the segment of the Medium SUV 3row,
and highly evaluated as the breakthrough Crossover SUV from the conventional SUVs. The first CX-9
won the first prize of “North America Truck of the Year 2008”, one of the most authoritative award in the
US. New CX-9 is the successor.

The second generation CX-9 has been planned and designed mainly by Mazda North American
Operations, as the strategic program for North America, one of Mazda’s important markets. New CX-9 is
the high-end model of our new generation programs, and offers fun to drive and outstanding safety and
high environment performance. This program completely meets various family needs and on the other

hand, offers prestige feeling as our high-end. Finally new CX-9 is another breakthrough to this segment

as the first CX-9 did.

1. [FLHIC

WURCX-IF200THEICHE S, BN F AT v I
LT THMWT A V%% I v R X35ISUVE
AV MIFHLLIBE L, BEEILIL, EROI Y R
WA RASUVO T BIRMET L 72 EHi 70 7 1 A4 —/3—
ELTHEWVIHMEEZS-, £, ZOETAOEEMLmT
DALk T, HLERHLATHEEO—DTHD [k b
Ty A THA ¥ — 2008) EZE L, ZMREB LR
HCX-9IXHMR & FFRICHRAED 2 v KA ASUVOFE %

O BED, Feiiz BEficiit+s2 s % H
L, vV HFOREORBIENF.LLERY, ko
BRE D AR SOWB I 2 AEMAIZ LV SAH T2 D3 D ARERT
PA AFFEZITY, 5FTOI v R A XASUVTILE L
5T ENTERWVET LU MIBE A AIE L=,

FRCX-91%~ > & OF RN [SKYACTIVEAT K&
O (308) (Z&9) FTHA ) ZRmEMICERA Lz gtk
PEMBEDTHR E R D HEETH B,

*1~3  PHARAHED
Product Div.
*5 ABERE
Architecture Design Dept.

4 PHALARES
Product Planning Dept.



AV E

No.33 (2016)

2. 8—5Fy bhREv—¢LBRaAVETH

Ty R A ASUVIEB FRE R OFIRD I 2 IT®A T
WelZ 77— —Th D, PIUNCX-9BHFERE, <>
ZOSUVIICX-9ZT TH Y, =7y P AZ~—IT¥

Y777 YRR 7 L —EREERD > TV,

BAE, <Y HXDOSUVITIICX-50830b 0, £ DY 77
7 U —DFH A IZIECX-BERATNIZZNT WS, fEo
T, FHCX-9NI LV REABTENND o Lo 5FHEIC
WA TWETET 5 XL 91T, X Y Mature CAffluent’s (4R
Wiz ENQDZ ETEFIZZZDbop E Y 3 EEnl) 7
7IV—@EF—4y MILz, BEHE L TETTR],
HORBUCEATHEANCEIEAN, FEORREANEDOLER
PRARITE 2 B T D &L ENT D ANER Y — Sy a2 —P—
Thb, SNHZNZE, BIELTOESEEALELTOH

SOWNLERE D, NECERNZRRANZETHD (Fig. 1) .

INbX =Ty ha—P—ICFHFRT LM b E
Smart Indulgence (A~— MILEENIND) LEH
L, ¥—L7254 20080 MiEZ R,

D Personal Aspiration : il A & L CORARE &2 & IERIIC
FEOMHT 2057 S R01E 0 A,

@ Effortless Transition : i LTHOHESE, —HAL
LTOHSZMBIZEDEZ 6N EMEE N A
CUTHEAFTIT A,

@ Easy Parenting : 75 CERIZK L D, FHENHEL
B % % FIRZER,

@ Couples Retreat : KigORi# %2 LV BIL < BT 5%
fH & BREE,

SMART7 INDULGENCE

Best balance of Self and Family

Fig. 1 Product Concept

3. EmEE

77 IV —Hh—,t LTO+nEREEM oD, —M@
ANE L TLEEDENDIEHCTT VAT — VR 5§
DRI, AHROAD> DO A PR S LTIV IA
NTZy ETe= Y EDONA 2 REF TG LL, HES
WER, WH, AREOHEREEEZE L TEON D EBROE
Z, HOWAHER— BV TEMICEL S5 2L T,

BOFESZ2HMABEMICCEAREEZ S - RV
DR EEI LT,

31 FYALY

~ > Z O MBEOTEA & 72 28 CX-91%, CX-5
3T R AV T A e DA Q= ek 1) b A GV s A Nk
fbx¥bZ exHIE L, BT 1 v 3an 5 Aams
BHLRNG, v VFONf = RE LT ERR L,
AT w7 TIROVERKEZRD, MR TIERA R
OEFH T 52 LI LB T A o omW g %
EVIAATE,

1) =7 ATV TTHA

LK DHER R BEAITAT RNT A T 572002, 7
VB ZEEY BT, TEEERDRT o —mE, ER
HEHOGA L LB T ANV ALV RERES 277, #
DORT 4 —0 k2, 35— MEFROHIZ IRV F ¥
EYOREEEN L TAE— REZK L7 rR—ra v
L, ZHICKY, ELVRATERER>TmiERH 5~
IATIVTTHA L &FEE L (Fig. 2) .

Fig. 2 Exterior Design
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Fig. 3 Interior Design
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Fig.4 SKYACTIV-G 2.5T
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Fig. 5 Dynamic Pressure Turbo System
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Quietness at high speed driving
[Clearness of audible conversation %]

Quietness while driving on rough road
[Sound pressure level dB(A)]

Fig. 8 Quietness
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Fig. 9 Tilt Down 2nd Seat
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Fig. 10 Interior Packaging
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Fig. 12 Luggage Space
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Fig. 13 i-ACTIV AWD
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3.7 R% - i-ACTIVSENSE - HMI
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Fig. 14 Active Driving Display Front Window Shield Type
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SmartBrake Support(SBS) Blind Spot Monitoring(BSM)

MazdaRadar Cruise Control(MRCC) Rear Cross Traffic Alert{RCTA)

with Stop & Go function

Fig. 15 i-ACTIVSENSE
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Fig. 16 Body Rigidity
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Design of New CX-9
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NI My BV EB L, AT YT OEKEEGE, B F—ar Y=L ERT N ADOSWAHR Y 7 2%
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Summary

We first thought about a Mazda-like premium image when we began designing the New Mazda CX-9.
Among the many kinds of premiums, we aimed at Mazda’s way, stately and dignified premium. In
designing the New Mazda CX-9, we put priority on refining its powerful and dynamic framework,
eliminating all excess elements, and maximizing its potential in order to make it a genuine machine. And
we were able to realize a long nose and a compact cabin, which KODO design is intended to achieve,
despite being a 3-row seat model. For the interior, too, we put a focus on the framework. The stable and
dynamic interior was realized by a low center of gravity, with a light, thin instrument panel laid out over
the foundation formed by a large center console and large switch boxes on the door trim on both sides. In
addition, refined elements made of genuine materials were adopted in the interior with precise
craftsmanship. All these efforts made it possible to achieve a premium-quality design Mazda had never

experienced before.
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Fig. 1 Design Concept Image
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Fig. 2 Axis
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Fig. 3 Structure & Form
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Fig. 4 Stance
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Fig. 5 Brand Face & Rear Combination Lamp
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Fig. 6 20inch Wheel
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Fig. 7 Interior Structure
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Fig. 8 Driver Oriented
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Fig. 9 Real Material Decoration Panel
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Fig. 10 Nappa Leather Seat
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3| HEAVIYIA—FRI T2 ISKYACTIV-G 2.5T] D%
Newly Developed Gasoline Engine "SKYACTIV-G 2.5T"

ER GwmEEt RE Rz L FR
Mitsuyuki Murotani  Einosuke Suekuni  Tomoaki Fujiyama
e EZ ™ IR TS M ke

Naoyuki Yamagata Kouhei Iwai Reiji Okita

L

=Y ZOEMHBEOEME Y g [ 25 A F 7 V" Zoom-Zoom” ES ) (IS, AEDBOL BRELMERE

BWITCTCWN T2 2B LTHY Y —AH Y Uz Pr [SKYACTIV-G) 2B L, o= P
WL SEH 2L — AR F v =V —o VU BB L, BRCX-CHER L, F VT,
WRDE DT AP T —=RET—REE L, =RV ORETHIZ—RT ZTE2FERLT, Kk
K[ENAWORBMPEL AR AL MLy ay ba— A HEE2EE L, BOEEOAED & FERABEEOSEWEFE b
NI RDBRBOEY ZRMET DL L biC, U PV OERBRBERFER ALK T LI E T/ I7A Ry T LL
DIRBRBEMRE R ERR LT WD, AFBTIE, Oz Prpasvr EEA LT OWTHRMNT 5,

Summary

Based on Mazda’s long term technology development strategy (Sustainable Zoom-Zoom), a new series of
SKYACTIV-G gasoline engines were developed to realize both fun-to-drive and environmental
performance at high level. As a further evolved form of SKYACTIV-G, new 2.5L turbocharged engine was
developed to be mounted on the All-New Mazda CX-9. In the process of developing the new engine, as a
fresh departure from the current downsizing engine, turbo-lag, which is the weak point of a turbocharged
engine, was overcome, and transient response and torque controllability equivalent to a large-
displacement natural aspiration engine were realized. As a result, lively driving and more torqueing-full
performance were brought into reality and class-top fuel economy was achieved with an expanded low
specific fuel consumption area. This article introduces the concept and the technologies applied to this

engine.

1. ELCBI M PO a w7 N, TOEROLHDITEAL

: = PR AR B,
SKYACTIV-GIZ, Ei7BEMRE & EITIERE % Rkt b 4
TNRZUAESHE AT A4 F TV “Zoom-Zoom™ B |
% HBUL L72piin & B RRITHRAL L T & 72006),

Z OBENTIEARVERRZ N — R T e DL AR D A,
PRICX-9D = D /T — ) — A L L THZIZ2.5LF —R
Fr—Tx—x PV rERFE L (Fig. 1) . ZOMRT
&, RO Fv—s b7rba=y MZRDHEILTO
SODKFE L= MREE B L7z, OB RERALIE A D18
e fvr, @F —RT7 7 EFELCEHRVIIRL AR R,
@SKYACTIV-G O & i bt & ARG o & 7 S 2k
7L CEB U728 - BRIRMERE DAL, AT, 2o

Fig. 1 SKYACTIV-G 2.5T

1, 2 mUYURGEHEB 3 TV UBREEER
Engine Design Engineering Dept. Engine Performance Development Dept.
4 RT— b LA BB *5 U — kLA AR 6 RU— R LA CBRREAHD
Powertrain Technology Development Dept. Powertrain Planning Dept. Powertrain Development Div.
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Table 1 Dimension and Specifications
Engine SKYACTIV-G 2.5 NEW SKYACTIV-G 2.5T
Engine Type In-Line4 —
Displacement 2488cm’ ha

BorexStroke

89mmx100mm

—

Compression ratio

13

10.5

Combustion chamber

Small Cavity Piston

Large Cavity Piston

_— DI
Fuel Injection (6Hole Injector) -
Intake—Valve |Open(BTDC) -32~42 —24~50
Timing Close(ABDC) 110~36 100~26
Exhaust— Open(BBDC) 58~13 50~5
Valve Timing |Close(ATDC) 6~51 2~47
Int.S-VT Electric Aol
Ex.S-VT Hydraulic —
Valve train HLA+Roller follower h
Crank main/pin journal dia @ 50mmx ¢ 50mm A
Chain type: valve train Roller -
- Oil Silent
il Pump Electric control Electric control
(2stage) (Variable)
Water Jacket spacer w/o Plastic spacer
EGR System w/o HP-Cooled EGR
Turbocharger System w/o Dynamic pressure turbo

System

138KW(188PS)*' /5700prm

169kW(230PS)*' /5000rpm

Max.Power " o
142kW (192PS)™/5700rpm | 186kW (253PS)™/5000rpm
2
Max Torque 250Nm*1/3250prm 420Nm/2000rpm
256Nm" /3250rpm
*1:Regular Gasoline
*2:Premium Gasoline
]
4. NTF—IX 2R
4.1 HAhiERE

FAICX-9DMWPE L AR AL, ¥ —RT7 7 &KL S
HRVIIERE RS WE LT, Fig. SITRLEZKHI L0
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BAE LT, ZDRLWOALEEEZ FTREIZ L

ORI T RIS SN KPR TORMBOED

TR T D70

WIZFig. 4D "7 B—THEBL Lz, LF
2T —H YV A T1250rpm & WV 9 (K[al#R

{2 C350Nm

ZEMEL, K L2 I13420Nm/2000rpm, e A1
169kW(230PS)/5000rpm (7L X 7 AV U AH IR
186kW(253PS)) %R LT-, FOFER, FiEREO )ik

LEMAMTOY =7 T RS,
RN Z LB LT 5,

Z L CaEEEEE Tofif
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Current V6 3.7L SKYACTIV-G 2.5T

=

1) Quick response to accelerate instantly
@ Strong response to accelerate intensively
@ Continuous Max. G force to accelerate aggressively

2.0L Turbocharger

Vehicle acceleration (G)

Accel ON |

Time(sec)

Fig. 3 Vehicle Transient Acceleration
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Fig. 4 Engine Performance
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RO UMkt s ER A FEHR Lz, F7-, &AM
FEIL I I\ T b SKYACTIV-G @ & %) 2R BE & Cooled
EGRIC L D / v 7 AR L 0 = > ¥ v OIRRE bk
K< LTW5 (Fig. 5) ,
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Fig. 5 Fuel Consumption Characteristics
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(1) Increase of blow down pressure
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Fig. 7 Theory of Dynamic Pressure Turbo
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Fig. 8 Effect of Dynamic Pressure Turbo System

1620rpm 2L ETiX, kR ~=7 4+ — /L RORZE LT
ZBICLCULFOZ 208 REH TS, OHFNIRE % fil
REEBICIE S5 2 & THERIH AR S & A 2R,
O FIeYER AT A BB R SN KX RAR GBI IR
Area l # —bE LU Radius DR, ZOENRKEWEF
EHREZ A T DE—RTF v —T % —IZRD) b DOF—ARTF
¥ — Uy — L EMAEESE, ZICE RO T —N
ANRANNVT g2 A A NP — R ERALIZZ &L D,
WBIEDOWBIEIE = > b r— Ao\ BB X OMKEEA & & iE
BRDJRWHIPH T b L7 & VAR ADNN EEFEBL LT,

CDEATIvT Ty — X—RT AT LI
KDL TNVAT B =V E—T ROV A AT B—LDH—

AT, 20~25%DIKE v 2 d EERE SN TV B,
W2, FA4FIv s - Ty y— - X—RIVAT LD
Mk E#AT 5, v v —~y RIFBER T 7210 4-3
PRAR—brE L, Ur—2 Y%7y FEE LI~y R—{&
DOKRGHR~ =7 +—/V FEEEZHEHA LTS (Fig. 9) .
ZAUZFig. 100 BRI HERGERR Z LTk D 2 AT
(I L2 fR#R— b, Fig. 100 FIZRTRIENL T & (0
EEAR— N AR~ =7 = R, BERA— N
AR — MM b -Fig. 13D2BFA/RDY A 71 —H
—RF v =T v —EHAEDE TN D,

Fig. 9 Cylinder Head Exh. Port and Water Jacket

low revolution area

Fig. 10 Dynamic Pressure Turbo System
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Fig. 11

Dynamic Pressure Turbo System

Fig. 12 Exhaust Manifold with Variable Valve

Fig. 13 Twin Flow Turbocharger

5.2 Cooled EGR YR T.A

DTV DY H—oDT L—2r A —#Hii High-
pressure Cooled EGR> A7 A THD (Fig. 14) .
BFOZ DAV T E =RV, mATER
TO/ X THIEOT D OBREER Rk ZA I T D
V¥ — RERAE S 528 TEENEL, RARTAETT
DENT & 1 TR L EATTETOLWERRE & DN
KEV, ZOREEMRT D720, Hllo L VTl
Fig. 1512779 & 5 (i alis 4 BA fiEdsk 4 2 o Hh v AL fiE ek
{ZEGR Coolerf O{KIRAIEME S 2 %38 A L CHRBEIRE %
RS v X VaEEIE L, BERZERR LRI O PR
ERKEAI VTV Z— REEH L, ZOE, &
VMR B IR & ERR B OUEE FIRRIC LTV D,

,,,,,,,,,,,,,,,,,,,,, |

|

—e—t———+————————|

|

o @ 1 ___|

|

I |

- T
£ | EGR Ratio

=

= ————; ° 5%
g | @ 10%
2 :Ols%

=

|

|

| |

——de—

| |

| |

0 1000 2000 3000 4000 5000 6000 7000

Engine Speed [rpm]
Fig. 15 EGR MAP

7o, EHEEE ST RIROPER AT A ZNENIBHEIY
572, EGRAT AX, HER~=74— /L KOFZE LT
TN VY v —~y RNEEBY U4 —F % 7r > b
L o7 NV IBOEGR/ A 7 &i#iE T 2 EEEH A & EGR
Cooler DM HIC2EBEICIREIR T EH 2, ZOZEMMA



No.33 (2016)

EQVE R E ]

VAT LAEBRRATAZET, a3y Mo RERR
EGRIRHE & L2 B4R AEE %2 950°CH 5 150°CLL T
FETHHAILTZ, ZDCooled EGRY A7 Al%, £BAHIEET
ORT MREEZNIOCIK T EE29ERHY, 7oA R
Vi EOBAREEZ RE L LTNAT Y DU LRI LART
By FTH—RMMEEEBIED 2 EIZHEBL TV 5D,

6. TR, NVH, T3y avxtit

FH2LLY —RTF v —T ¥ —Z VL, BT Y
YTH YR b EAGEITTOME S 2 T A IXSKYACTIV-
G25%BEEL T\ % (Tablel) , —FH T, #—R{bick
2RISR E 2 D R UE DL BV IAA TV D,

61 EXbFrEEE VI LVBRTAE—F

Pl Y E, SKYACTIV-G O & Zh =R GE 4 B B4
Bz A N EMEEIROCavity Piston& L, 77
VIR THEME A 1051 LT 5 (Fig.16) . $£7,
ERAAE OBBEE N B 2 2.5L NAT P L [FEICT 5
72 ) U H =~y RRGAR— s EIOT v FRY 2— 24
IR TR KRB DR A TR(E L, A— FTFEICT > 2N
T L7228 Toms v 7 AR — MoXh %7kt
x12%5 b L= (Fig.17) .

SKYACTIV-G 2.5 NA€e=13 SKYACTIV-G 2.5T £=10.5

Fig. 16 Large Cavity Piston
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‘ High tumble edge machining

Fig. 17 High Tumble Port
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Introduction of New 2.5L Turbocharger Engine Control Technology
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Summary

For new 2.5L turbocharger engines, Mazda developed a new control technology that maximizes the
effects of the turbo system while inheriting the excellent environmental and power performances of
SKYACTIV-G, and applied it to the new Mazda CX-9. Physical modeling of the compressor/turbine
workload (driving force) enabled cooperative controlling of an electric wastegate valve with variable valve
timing mechanism and an external EGR, consequently improving the followability of the actual boost
pressure with respect to the target boost pressure set according to the accelerator operation by a driver.
In addition, excellent torque responsiveness and controllability were realized by expanding the boost
pressure holding operation zone through the electric air bypass valve control and by optimizing the air-
fuel ratio through fresh air blow-by quantity estimation control. Furthermore, advancement of the model-
based development, which was fully introduced in SKYACTIV-G, made the review of a logical
configuration of, for instance, boost pressure control and fresh air blow-by quantity estimation control

more effective and enhanced the quality of design verification.
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Summary

ERFS (Electronic Return-less Fuel System) installed on the new CX-9 is a low pressure fuel supply
control system which supplies the optimal fuel pressure and fuel quantity to the high pressure fuel
injection system in the 2.5L turbo engine. The excellent system can efficiently carry out fuel supply with
the minimum input energy. Minimization of energy consumption of the low pressure fuel supply control
system, which is essential for satisfying both high pressure required for instantaneously compressing and
liquefying vapor generated in a fuel pipe at hot start and high flow fuel supply required at W.0.T. (Wide
Open Throttle), was achieved by developing a new system hardware configuration and a new control
software. The new CX-9 is equipped with a control system that evolved from the low pressure fuel supply

control system applied to SKYACTIV-G, which is appropriate for the Mazda's flagship model. This article
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introduces new technologies for the control system developed for the new CX-9.
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Summary

As Mazda’s flagship model, the new CX-9 achieved high NVH performance that is appropriate for its

class with “safety and comfort” as our customer values. Especially, we focused on the quietness at

cruising speed to meet the rising customer expectations from the early development stage using our new

approach for customer satisfaction.

We defined the “Outstanding Quietness” together with our local

members in the U.S., which is the main market for our new CX-9, by focusing on the human senses (how

customers perceive quietness) and creating a new set of indices for quietness. Then those were set as the

new CX-9 targets for quietness. The new CX-9 achieved “Outstanding quietness” by a brand new noise

structures with improved weight efficiency based on road noise, wind noise, and isolation mechanisms.
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Area contribution of wind noise.
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100% —]
Door sash

80% | — parting area

60%

40%
Door glass
20% area

0%

Front_seat

Area contribution of wind noise.
(140km/h,3150Hz Previous CX-9 2nd seat outboard ear.)

100% —
90% —
80%
70:" Rear door
gg; parting area
40%
30%
20%
10%
0%

2nd_seat

Previous CX-9

Previous CX-9 New CX-9

Mechanism

N |
_," Smooth flow

Flush surface
by parting seal

N

Gap

The disturbed
flow that is
the cause of
the noise.

Level of the Disturbed
flow on CFD

The disturbed
flow is smaller.

Noise reduction by
the air ventilation
control.

Pressure change

\

Mechanism

Body

T
o W
D = - "
55 A
] Flow control
c i
3 by parting seal
B o
TS
3®
2 3 N,
g € | Noise reduction
z3 around the door

parting.

«—Good

Wind noise O.A.
1~6.3kHz[ d B]

Previous CX-9 New CX-9

—Good

Wind noise O.A.
1~6.3kHz[ d B]

Previous CX-9 New CX-9

Fig. 5 Improvement of Front Door Seal
THZE TR EDBEE LT 22 LD TED, ZOR
RKon, FMUCX-9TITH 7 efiEL LTT7w s M KT
VYA DT ¢ VT ERIC = VERS B RRE LT,

ZOMIZFHENRRENT B N RTH T RO TR
3.1-(2)b. TN T 5,
WRICHMERTIZY T RT7 %L ONR—=T 1 TS TG
FERREWVER L 2o, 20U T KT ~OMERER E21T
Sl %Fig. 61T, UT RT7 ERT 4 —OV %
ZEZDALD Z N K o THAET RSP KRERERTH
Sie, EHEOFMEMFELCFDZHANWTY 7 K7 ERTF ¢
— DB &AL B ZE R ORI AR LT, BRVBRR &
WMNDZEREMHIT 5 Z & CRELIRNT 22 08T 5,

ZOERENG, HRICX-9TIIZELRDOHMAY OTHB Y
T RTHEITORT 4 — & DX—TF ¢ TERIZ S —IVER &
BE LTz,

b. fmiERMSGE
fRIERFEOMEREM RS R & U CEFMERER EOER T B
ZLL TR TS,

JEBEF IR LT, HFIRERC ., ARG xH
LEFTEREZ BT VIR LT,

AT = N7 I 7 —JAVITHET D RERZETEEHIC
$tLT, FRCX-9TIZ7my F RTH T RZHATH T X

Fig. 6 Improvement of Rear Door Seal
KV OREE LTS T T A2 RA L, EERN~OFR
REEN R & B L 7=,

H A X EFITKR L TUEY A Y ERICKTT 2085 PERE % 1H £
FOVHRIEICH B U, HBCX-90BFICB W TIE, =
DEAXEFRIKT LT, ETHEHENOA /SR EE, RTH
B ENETHBEESNTO D IOV TRUEAI AT
1T o7,

FRNTOFERDNS, Xy va FEE7aTEY LK
FE 2RI S 208N H D 2 L0300, S8
W SRV CH DB R A TR Em D L 2 L2 H
L7z, —hT, BRiBkIEMCEEN (EEICHkaIL
THMRRNEL< 72 2) TUHESE L LERA 7 bR
RELRDBZEMD, PHRMICKHETE D TRANEL 22
%, TZTHMCX-9TIE, 7ur~y hoOIEHKE L& 8%
WOEREE S %= ba—Ld 5 2 & TLREEREE 2L
L= (Fig.7) ,

Floor mat | Interior

Insulation layer i

__.E \ Double wall

mass distribution control

Floor mat
absorption layer

o ] — T

Floor panel
Qutside

Fig. 7 Double Walled Structure




EQVE R E ]

No.33 (2016)

ZORER, FEEKE KIEIZRIL LoD, HEEREED
meEP hy L

LT EHETH, TLIT LHEED
~LEFERLE (Fig. 8) .

Dash & Floor weight efficiency

Clearness of audible conversation

Weight(kg/m?)

Fig. 8 Weight Efficiency of Insulator

HAE%E U OBERRFHRRICIE, 7 e 7R AOFEBIE K
A kLzzeicmz<, QA rF79A4 RV 70O
FELRILE, (B) =F¥RX T 27X —MLORAFIR
HE1T-72 (Fig. 9) .

Fig. 9 Rear Area Improvement

7, (A IZoWTHE, HRICX-90 b Y AT IZH
BMEREL, T%—wﬂﬁxﬂzwbamﬁénéﬁ4
Y E AR S DEE IR L, HBICX-9TIXREHM D%
WEAEmED (Fig. 10) , EEZXLRTLHZLT, 20
T I 7 OFEE R E KB R S 7z,

wiZ (B) 1220\ T, Z=XZBELMD, XA T
=D DRFAEEVPNER W FESEDL00HRA
Fe7d, 22T, CX-5LMEOH ARG BN HEAL
T D IRFEMET & SRS IS, ARIEIZ=X AT
H—ARIRIZH 7 M=y FEBINLEZ LT, EPhWE
MREEm ELE, £, 20X 7 MRO2=y FORFEIC
BOTL, HEANORGENE RSO L, =% A T
7 B —ARROMERETH 2 2ZMERB R O RTPAE 0 ReD 7=

DBEEIENE BEAL S RN LIZIESH LTS,

Trunk side insulator === Previous CX-9

New CX-9
goid
N —
5dB v

-
m=e="

Transmission loss (dB)

630 800 1000 1250 1600 2000 2500 3150 4000 5000
Frequency (Hz)

Fig. 10 Transmission Loss of Trunk Side Insulator

FROFNTINZ T, FHRCX-9DBF CTIXHM AR TH
BRI & WA ERE A iR b9 B = & Tl ERE & KE LA b
L, ™WOBEESREEmDDL LN TET,

3.2 Fh-EETOERE
(1) EEptERE

FEICX-91E, O W2 HE TREMEN “LLE %%
Consdr— R/ A AR BiE LT,

Fig. 111%, ®EMHEE Lo IFRA-BITOFE] %
ARLTWB, ADKLTND, BLEELLNH L~ L%
EFEL, TOEREBIFLLFECX9E, HAHENy S
LoyL, U T AREEBEEARD LV EEBLLT,

Coarse Road Noise Overall  80-400Hz [dB(A)]

ot
Sv
e}
[}
o}
(?
@ @ < [ [$) < ]
5 g 5 g g 58 58
g 2 e B & sE  sE
> Q Q o} a o a o
< o o (@] o o
o
Fig. 11 Coarse Road Noise Comparison

(2) 7ERLTE:
FARICX-9DBRFICB VT, FritRpamBE AL T
V% SKYACTIV TECHNOLOGY ® —#EHEA8 D 1 % 5|
XX N D, v — K/ A X% KIBIERT 5 L8R H -
72 F¥72SKYACTIV TECHNOLOGY ® |5 T % 5 &
k& O ERK D7, BRI TR 7= 72 it 1k % i
AL, £, YAV g VEETCIEERDO A =X
LEFNIOHT 52 & T, ERMERERARICED -1
EERRD AT,



No.33 (2016)

EVE R E

a. HLIREAREIE BT AT 72 HBR R L O H

BATERE 2R S E 57202, 37 ofEi -
NV ERBES T DL MERH D,

ZHVETORFRETIE, BEHMIZOERESELLERE L,
DR TONMHEELE (A F: Acceleration Force) %
BRFEFEARE & LT ey, HAICX- 9D BRI W TIE, #r
FREE L L TSR VA 3 )Y — (ERP: Equivalent
Radiated Power) #EM L7z, Fig. 12177 L9512, &
FEEIC L 2B O HEEIC LA E A~ L E XL, SIE
BETIEE bR ENRWRFTRRE— NETEMEETRE L
58T, XOFHNABISREEEE L, #Y) e EE
DIERA~ L D721F T2,

Even if there is a local mode
# which cannot be detected by A/F,

it can be detected by ERP

=~ O : AF evaluation point
/"] : ERP evaluation area

Fig. 12 Comparison between A/F and ERP
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Fig. 13 Modification of the Shape of the Center Floor
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Fig. 15 Dual Direction Dynamic Damper
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Chassis Dynamics Performance of New CX-9
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Summary

Mazda SKYACTIV-chassis improved driving quality by enhancing “Jinba-Ittai” driving pleasure

(oneness feel between a car and a driver), comfort and safety feeling, in addition to evolved fun-to-drive

and significant weight reduction that supports environmental friendliness.

Inheriting this breakthrough

technology and introducing additional innovations, the New CX-9 further upgrades the driving quality
and Jinba-Ittai feeling to lead the Mazda brand as a high end model.
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Fig. 1 Front Suspension and Steering

Fig. 2 Rear Suspension
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Caster angle is increased

by approximately 3 deg.

Caster trail is increased

by approximately 20 mm.

Fig. 3 Caster Angle and Trail
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Bounce - Steer Angle / Vertical Wheel Travel

New CX-9 ——Current CX-9
0.15

50

Rear toe [deg]

-0
Suspensionstroke [mm]

Fig. 4 Suspension Stroke vs. Rear Toe
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Trailing arm bushing is moved
upward by 35 mm

Fig. 5 Position of Trailing Arm Bushing
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Fig. 6 Angle of Rear Damper
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Steering Wheel Torque

Fig. 7 Steering Wheel Torque vs. Vehicle Yaw Rate
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Fig. 8 Phase Lag of Lateral Acceleration / Yaw
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Fig. 9 Result of Shake Measurement
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Fig. 10 Impact Shock vs. Shake
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Fig. 11 New CX-9 Result of Road Noise Level
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Summary

The All-New CX-9 is Mazda’s high-end model, based on the SKYACTIV-BODY technology that was
presented at the Mazda Technical Review No.29, extending the wheelbase, is a commodity that has
developed long wheelbase and the layout package the 3rd sheet. CX-9 is aimed at realization of package
and high steering stability, high crash safety and extremely high quietness performance without the
weight increase from the previous model. To realize them, to strengthen effective area seeking the high
contribution of each performance, to strengthen the amount needed each part that reconsider the load
path, an optimal structure was developed by repeated CAE studies.

As a result, the torsional stiffness has increased by 60%, ensuring of body strength that it’s capable to
getting the best rank by a market evaluation (according to the internal test), and silence performance has
improved from the previous model. Furthermore, while reducing the weight approximately 7.3kg, was

closely achieved a body shell weight Best-In-Class.
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Fig. 2 Balance Chart of Quietness
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Fig. 3 Widening the Panel Thickness

Table 1 Effect by Widening the Panel Thickness
Noise Insulation Crash Safty | Steering Stability Strength
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Fig. 4 Optimization of Body Panel
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After optimization

?,
B

Before optimization

[Thickness of Liquid Sound Deadener]
Yellow: 2.0mm / Green: 3.5mm / Blue: 4 5Smm

Fig. 5 Optimization of Liquid Sound Deadener
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Cowl&Member reinforcement
—Widening the panel thickness

Add fixed point
3 -4

Suspension housing upper/ lower
Fixed brkt of Cowl&Member
—Widening the panel thickness

Fig. 7 Rigidity Improvement of Front Suspension Tower
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Summary

The new Mazda CX-9 was developed as a mid-size crossover SUV based on the platform of the Mazda
CX-5. The target of aerodynamic development was achieving top level among the same class vehicles. In
aerodynamic development for the platform, a focus was placed on improvement of the air flow in the rear
suspension area and around front tires in addition to improvement of the air flow in the floor same with
the Mazda CX-5 and the following new-generation vehicles. In the development of upper body, we aimed
at improving the air flow in the rear body with realizing the design concept of the new Mazda CX-9 for
expressing “stately and dignified premium”. In addition, for the realization of outstanding silence in the
situation of high speed driving so that customers are able to feel “peace of mind/coziness”, we focused on
the reduction of aerodynamics noise. This paper introduces the case of realizing an 11 % aerodynamics

drag from the previous model and reducing of aerodynamics noise.
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Fig. 7 Flow Streamlines around Front Tire
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(b) Optimized Front Tire
Fig. 8 Body Side Flow around Front Tire
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Power Lift Gate System for New CX-9
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Summary

For New Model CX-9, the doors and lids were developed with the concept of “Jinba-Ittai operation

feeling (oneness between a driver and a car)”. New Power Lift Gate System is adopted for the first time

to the 6th generation product, which makes opening and closing operations easier and safer, while

achieving 30% lighter weight than the previous model.

and achievement measures.

This paper introduces the development process
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Development of New Active Driving Display
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Summary

Active Driving Display is a product developed as a vehicle information display device.
We selected Combiner type as means of displaying of the Active Driving Display. We aimed at the
extension of the display size by the increase of the future safety information display and further
visibility and the cognitive improvement and developed the Active Driving Display of the Windshield

type newly to realize distant place upper side display.
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Fig. 4 Actual Light Path of New Active Driving Display
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Summary

We continue wrestling for the production engineering development of the high tension steel sheet having
high precision, molding relative difficulty to realize light weight, a high strength body in the we bodies
technology. The high tension steel sheet (more than 590MPa) utilization of new CX-9 became 62%, and it
was predicted that a finish of the precision quality became difficult more. Therefore I connected the body
assembly domain from press parts in CAE and developed the precision finish technique to perform mass
production preparations efficiently at an actual machine and on desk. The simulation that could calculate
body assembly precision was indispensable in this technique, and it was necessary to improve precision of
the simulation while comparing the simulation result with the inspection result with the actual machine.
I chase a process from the press domain and introduce a finish of the body dimensions precision that

reached in this simulation development and CX-9.
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Technology Development of the Vehicle Corrosion Environment
Quantification and Analysis Method
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Summary

In recent automobile development, the number of parts which require corrosion evaluation has been
significantly increased due to an increase of new metal material or electronic control device to achieve
both weight reduction and high rigidity of a vehicle body at the same time. Automobiles, moving objects,
are used in different environments all over the world. Under the circumstances, not only accelerated
corrosion test on-vehicle in the conventional particular market, but also adoption of model-based
development focused on “market environment model” to reproduce corrosion environment to which
vehicles are exposed on a computer are effective to certainly exhibit aimed anti-corrosion performance.
We have built a measuring system which enables batch recording of corrosion sensor output and
environmental factors to quantify corrosion environment. We have also developed a data analysis
method to obtain corrosion environment in the market precisely by mounting that system to the vehicle
Additionally,

we have engaged in activities to reflect the measuring system and the data analysis method we developed

used in area in which snow-melting salt is scattered or areas which are exposed to sea salt.
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to model development.

In this paper, those activities are introduced.

1. IXC®IZ

HENSIIBEIRTH Y, SEIEARESLPRBLELICE
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L2 E i OMERCTAIR OB S 0 DI RN ST
720, POBMICKAE 5720, B L - T ERET
REL B D, UKD F IR ZE OB HE O
MANZVWEFHR L, fHRbO LD —THEAINT
HETOIMMBRL VORI AL I TE DL 1272

W2, WERORFEMS &2 18E U S REE AR ©
72, MIRORE AR L [TGRETET V) &, Fh
ERETDBEET NAN—R &M LI R A ER) &
Zzxle, THHREET V] #5857, fE
BWCHEH O B B RO MBI KA O BRRE & RS
HETE B3 AT AOBRFENMAETH B,
COMBEORR L LT, BRLBEMOEERDE R
BEZHIET DY —LE LTRIAWSETIEH ST D
ACM &> % — (Atmospheric Corrosion Monitor Sensor)

1~4 HBAFE A
Vehicle Development Div.
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THET D,

2. EFRRBIRBHAL AT LOEE

21 BEERRHHICETIRMYVEHDERS

I ETOSRRIL, FFEOTSEZRE LI EmER
Z FLIM CHEL S B DM BB A S TIT ), EERIC
FEAE LT RIS U CEMER 705 -l Rz L v BRIk &
To TV, ERFEHFMOGES, KT 4 —ROT —
MNAYDTA Ty TEETREET D2 ENEL RE
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Fig. 1 V Process of the Rust Prevention Development

Table 1 Components of On-board System

Monitoring ltems

ACM Sensor Corrosion Speed ( Multi Channel )
GPS Signal Environmental Condition
Onboard Camera Weather/ Road Condition
Temp/Hum Sensor Condensation/ Deliquescence
CAN Signal Driving Cndition
ACM Sensor
O GPS Signal
1

g Onboard Camera

55 Temp/Hum Sensor

=43 1

%) CAN Signal

g 1

Battery |for Parking Mode

Fig. 2 Corrosion Environmental Measurement System
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Fig. 3 Data Analysis Windows
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