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Summary

The all-new Mazda2 has fully changed its original concept as a global car. It went back to the
starting point to pursue the features that a compact car should have normally. With technology
centering on 100kg weight reduction compared to the previous model, the all-new Mazda2 is an
appealing model as the very first product that embodies sustainable “Zoom-Zoom”, offering
“attractive deign”, “easy to use”, “cost efficiency”, and “superb environmental and safety

performance”.
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0 Table 1[1J

Table 1 Powertrain Lineup in Japan

Drive | Engine | Transmission Model
FWD | 1.3L Electronic Controlled 4 Speed | 13F, 13C,
Automatic 13S
5 Speed Manual 13C
1.3L™ | CVT 13C-V
1.5L 5 Speed Manual 15C,
SPORT
CVT 15C
CVT [7 Speed Manual Mode] | SPORT
4WD 1.3L Electronic Controlled 4 Speed | 13C, 13S
Automatic

*1 1.3L MZR Miller Cycle Engine
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Table 2 Key Dimensions

Dimensions New Demio Previous Demio
Overall length (mm) 3885/3895 3925

Overall width (mm) 1695 1680

Overall height (mm) 1475 1530
Wheelbase (mm) 2490

Tread Front/Rear (mm) | 1475/1465 [1465/1455 ]

*2 Sport Appearance Package Model and SPORT
*3 195/45R16 Tire
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Summary

The new Demio has to be accepted in global markets and show the fresh and strong presence as
one of the next generation Mazda brand pillar vehicles. Those are two major roles the design had to
fulfill. To this end, we tried to develop the new compact car design. This vehicle enters into the
category as a global compact vehicle where other domestic and European manufactures are engaged
in fierce competition. Therefore, we aimed at expressing characters unique to Mazda and making
sure that the vehicle should be recognized and loved by various customers. We took many design
challenges to pursue dynamic shapes based on the compact dynamism as the design theme. We

believe that this vehicle created the value as the first vehicle reflecting the next generation Mazda

design.
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Package of All-New Mazda Demio
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Summary

The first and second generation Demio is highly praised as a compact wagon with excellent space

utility. The all-new third generation Demio has focused to satisfy customer's nature of needs on

" o

compact cars¥ styling”,

Furthermore, it focused to develop® good visibility within compact body”,

position and accessory layout for various body sizes”,

maneuverability[d easy-to-drivel’, and* economyl] great fuel efficiency”

appropriate driving

well-thought-out and ingenious storage

spaces”, and“ clean and comfortable cabin”, considering needs of all-new Demio’s main customer

group, women. This paper describes specific measures of developing above focus items, and seat and

craftsmanship approaches, which are important to realize above items.
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Table 1 Exterior Dimension

New vs.old | Vehicle | Vehicle
Demio ;| model A B
Overall length (mm) 3885 -40 3750 3725
Overall width (mm) 1695 +15 1695 1665
Overall height (mm) 1475 -55 1520 1550
Wheelbase (mm) 2490 0 2460 2440
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Table 2 Visibility Dimension

New Deimo | VehicleA | Vehicle B
Front visibility angle (°) 254 223 244
Beltline height (mm) 354 372 401

Front visibility angle
Class-leading 25.4° |

Beltline

Beltline height
&~ Hip point

Fig.1 Front Visibility Angle and Belt Line Height

Fig.2 Virtual Simulation of Driver's Visibility
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Table 3 Position Adjustment Amount

New Demio Veh.A | Veh.B | Veh.C
Steering Tilt (mm) 50 26 42 32
Seat Lifter(mm) 55 43 35 46
Seat Slide(mm) 250 242 246 239
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Introduction of All-New Mazda Demio Powertrain

0000000 0000000 ooooooo®

Toshimasa Maeda Takahisa Furuno Junsuke Natsumeda

0000000 0000000 ook ooo°°

Hisashi Sera Kenichiro Nishimura  Toshiyuki Matsuzaki

oo

ooboobobooobooooooboobobooboboobooooooooog® Zoom-Zzoom” OOOOO100
oo0O00oo0oO00o00O00100kgOb 0O 0DOO0O0O0OO0O0O0OO00bOOOO0OOOODOOOObOOOOOO
MzZRIILOOOOOOOOOOOOZ-VEMOOOOOOOOCvIOOOOOoooOooooooooooooo
uoomoooboooboooobooooboOoOooOo0oOoOo0oOoOo0oOoOo0obOboOoOoOoOoooobobooboboOooobooon
oobooooooa

Summary

The new Demio is the first product which was developed under the slogan of the sustainable
“ Zoom-Zoom” aiming at balancing enjoyable driving and environmentally-safe performance.
“ Environment protection and driveability” is balanced to the maximum extent with various
technologies, such as approximately 100kg weight reduction than its previous model, which is an
important pillar of development, and addition of newly-developed natural-aspirated MZR 1.3L
“ Miller cycle” enginell ZJ VEM-type engineld and Mazda's first CVTO Continuously Variable
Transmissionl to the powertrain lineup besides base engine which is an existing matured

powertrain. This document describes such major technologies applied to the new Demio in details.
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Table 1 Powertrain Lineup

Max.Power 10-15
Vehicle| Engine | (kW/rpm) ™ Drive | EM | Mode | Green
Model | Type | Max.Torque Train | Rank | F/C Tax.

(Nm/rpm) (km/L)
Sport | ZY-VE | 83kW/6000 | 5MT| 2WD | 1.0t | 19.4 -
(1.5L) CVT 20.0 @)
1.25t | 19.2 ©
15C 5MT 1.0t | 194 -
CVT 20.0 @)
1.25t | 19.2 ©

ZJ-VEM | 66kW/6000

13C-V (130) | 120Nm/4000 CVvT 1.0t | 23.0 ©
13S | ZJ-VE | 67kW/6000 | 4AT 1.0t | 21.0 O
(1.3L) e-4WD| 1.25t| 17.8 @)
13C 5MT| 2WD | 1.0t | 21.0 @)
4AT 21.0 @)
e-4WD| 1.25t| 17.8 @)
13F 2WD | 1.0t | 21.0 @)
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Fig.10 ZJ-VEM Engine Appearance

Table 3 Engine Main Specifications Comparison

Miller Cycle Otto Cycle

Engine Model ZJ-VEM ZJ-VE ZY-VE
Displacement [L] 1.348 — 1.498
Bore Diameter [mm] 74.0 — 78.0
Stroke [mm] 78.4 — —

) ) DOHC
Valve Train Mechanism 16-Valves - —
Sequential Valve Timing Intake — —
Compression Ratio 11.0:1 10.0:1 10.0:1
Max Power [kW/rpm] 66/6000 | 67/6000 | 83/6000
Max Torque [kW/rpm] 120/4000 | 124 /3500 | 140/4000
Exhaust Emissions Regulations SU-LEV — —
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Development of Light Weight Body Structure
for All-New Mazda Demio
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Kenzo Sato Toshimitsu Kadoya Hiroshi Yamamoto
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Summary

New Demio is the first among next generation products which embody Mazda’s new theme
“Sustainable Zoom-Zoom”. In the development, we needed to solve conflicting challenges. On the
one hand, we tried to secure high body stiffness to achieve Mazda’s DNA “Responsive Handling” and
excellent crash safety performance. On the other hand, we had to reduce the weight significantly in
order to contribute to low-fuel consumption that leads to the preservation of global environment. To
this end, focusing on a new lightweight framework, expansion of high strength steels, and effective
reinforcement for stiffness, we proceed with the development.

Consequently, as compared to a preceding model, the weight of Body in White was reduced by
22kg and best-in-class weight was achieved while improving the performance including crash safety
and body stiffness.

In this paper, the body structure of new Demio which established a new lightweight technology for

compact car is explained.
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Table 1 Proportion of High Strength Steel
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Class
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New Demio
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780Mpa
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Fig.5 Usage of High Strength Steel
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Introduction of All-New Mazda Atenza
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Summary

The 1°-generation Atenza, sold over 1.3 mil vehicles and won over 130 awards, has acquired a
good reputation since its introduction in 2002 as the model which carried full-scale® Zoom-Zoom”.
The new Atenza, based on its well-received predecessor, has been developed with the concept of

“ Zoom-Zoom Evolution”. This product concept indicates the spirit of the new Atenza development
team, which means not only to succeed” Zoom-Zoom” without any change, but also to evolve it. The
new Atenza, then, comes out as a vehicle which embodies Mazda’'s new philosophy for vehicle
creation, such as high dynamic performance appealing to driver’s feeling, high-quality feeling
exclusive to this model, and insightful package. Especially this new Atenza embodies” the best high-
speed long tourer” with best-tuned performance and equipment, and also“ design with sportiness

and gracefulness”; these are highly expected by the customers in this segment.
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Fig.21 Slide Armrest
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Summary

In developing the new Atenza design, we aimed at evolving “Zoom-Zoom” spirit and the styling
while maintaining athletic images the current model has established. We also defined the new design
as appealing to adults, dignified, quality and sophisticated. Given the situation that car designs get
homogenized globally, we focused on Japanese aesthetics to express Mazdaness. “Yugen’l ethereall]
“Rin’0 dignifiedd and “Seichi’ll exquisited were found as the design key words combined with
“Zoom-Zoom” spirit. You see clear differentiations according to the vehicle types. We made the

sedan version formal taste, the 5 door/hatchback sleek, and the wagon sporty and sexy without

sacrificing functions.

1oogd

ooobOoO0ooooOooboOoOoooooOooooboooon
gobDoOOoOobeoDOOOOOODOOODOOOsOO
gorwDOOOOOOOOS0000000000000
goboooooooooooooo

02000000000 00ooooobo0oooogn
gobooobooooooooobodoooooooon
goooooooooboboooboooood® Zoom-
Zoom” spirit0 00 000000O0O0OOOODOO

coobooooboooobooobooooooooon
Oooo0gd® Zoom-Zoom” spirtd 000000000000

gobooboobobooboobboobobooboo
goboooobuooboobbuoobboobobooboio
godbooooboooboobboobbuoobboooobo
gogbooooboobobobobuoobboobobooboo
goboobooboo

gbooooooboboboboboooooogoDo
goboboboboooooobobobobooooon
gobooooboobboobobuooboobobooboo
goood

gobooboobobooboobbooobooboo
gboboboboooooboobobobobooooon
gbobobobooooooobobobobo

01 ODoOoooooooo
Design Strategic Studio

— 40 —



No.2601 200801

gboooo

“ Zoom-Zoom Evolution” 0000000000000
goooooooobooooobooobobooooboooo
gooodoooooODNADOODOODoOoooooooo
goooobooooboooooooobbooooboooo
ogoooooooo

20000000

21 ODO0DbObOOobOOoOooobooooobo
040 0000000OobDoboDobOOoboboboon
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
22 ODODOODOooOoOoO
gobooboobbuooboobobooboobooo
gogoooon
@O 000000000000 000000000000
ooooO0omr ZOOM-ZOOM” SPIRITO
@ 000000000000000000000000
000000 AUTHENTIC COOLO
® 000000000000000000000000
gogoogooooboo
0000 EXOTIC AVANTGARDED

go0Oo3poooo0oo0o0o0o00o00ooa

¥ ZzOOM-ZOOM” SPIRITO OO OOOOODODOO
goooooooobooooooooboboooobooaoo
go0oomboooooooooooboooooooo
goooooooobooooooobooooobooo
ODNAOODOO

OAUTHENTIC COOL OOOOODOODODOOOOO
gooooooooboobooooodoobooooooa

“ Zoom-Zoom” UOUO0OODOODOOOOOOCDOOO
0000000000 O00bOO0O0cCoolDOODOOODOO
Exclusive experience0 0 0 00O O0O0O00O0O

0O EXOTIC AVANTGARDED OO OO ooooooo
0000000000000 0D0D0ODOWorldwideO OO
goooooooobooooooooobobooooobooaoo
goooooooobooooooooobobooooobooaoo
oood

23 OJOOOOOOO0O

gofdoooooooboooobooooboooooa
000D0000ooooooOo3a00ooooooOn o
000000o0oooooooooooooon

oooo

0000000 mo0ooooooooooooooon

gogbooobooboobbooboobbooboo
goboooobooog

oo

googooooboboobbbooooooooooboobobb
goobmoobooobooobooooooboboooooo
ogn

gooo

gobooboobbooboobooobooboo
gobogooboobboobobooboobbooboo
gmoboobooboobooboboboboooooooo

gooooooobobboo™ooobobbooooo
gogboooboobbooboboobboobobooboo
goooboboooboobooboobmboooobooo
gogbooogoboobbooboobbooboon

3goboogboo

31 000000000
(1) DOooDOoOooOOooOoOooOOooooon

040 00000000 bOO0bOOobOobUoboooon
gogboooobooboobobuooboobobooboo
000000000 0oooFiglm

3

Fig.1 Exterior Image Sketches

(2) DOODODOOOOOO

0000000000000 000D0O00DoDooo
0000000o0o0o0o0o0oo0oDoooooooooooo
00000O00o0o00o0040000000000000
0000000000000 ADOFig.20 0 BO O Fig.30
oooog

Fig.2 Exterior Theme A

Fig.3 Exterior Theme B

— 4] —



ooboooooooooooo

No.2601 20080

(3 DODDODOO0OOODOO0OOO0OO0O0

0000000000000000000000000
0000000A0OBOODODOOODODOOOOOODOO
000D0AD00D0DO0O0000DODO0O0O0O00O0OO
00000000000000000000000000
000000000000000000000BOOOO
00000o000o000000000000000000
00000o000o000000000000000000
0000000000000000000A0O0DDOOO
00000o000000000000000000

000000000o0ooooooooooooooo
00000000 Sports Appearance PackageDD 0 0 0 00
00000000o000000000000000000
OsHBO OO OOOODOOO

32 0DO0O0OOOOOOOO
(1) 40000000000

00000000040 0000000000o

0000000000o0ooooooooooooon
00000000000o0o0oos00ooo0ooooon
0000000000000 0000000000000
00000000MM000000000oooo0ooooo
000300000000000000Fig4d

00000000o0oooooDooooooooooo
0000000000000 D00000D000oOono
0000000000000 0000000000000
0000000000000 000D0000000ooOo0D
0000000000000 000000000000n
0000000000000000000000000aQ
000000000000000000000000000
0000000000000000000000000aQ
0000000000000 000000s5000000
00000000000000000000000000
000000o000000000000

Fig.4 Style Studies for 4 Sedan

(2) 40000000000ODO
gobgooboobboobooboobbooboo
gogbogooboobboobobooboobbooboo
gogbogooboobboobobooboobbooboo
O00000FgSMOOO0DD0DO00OOOooooooooo
gogboogoobooboobobooboobbooboo
gogbogooboobboobobooboobbooboo
gogbogooboobboobobooboobbooboo
000000000000 Fig.ed
gobooboobboobooboobbooboo
03BOXOODOODODODOODODOODDOFig.70

A e S S ——

Fig.7 Side Design Final

(3) s 00000000000 OOO00OO
gooooOoOoOoOoQoOoOoOoOopDOoOpDOoOoooDoo
0oo0oooooooooooooooooooooog
0o0o0oo0ooooooo400ogosgooooog
0oo0oooooooooooooooooooooog
0oo0oooooooooooooooooooooog
O0e000000oooooooooooooooooo
500000000000 000 Sports Appearance Package
O0ooo0ooooooOoooOoooOonosports
Appearance Package0 0 0 0 0000000000000
oooooooooooooooooooooooooo
oooooooooooooooooooooooooo
ooooooooooooooooooooooooog
0000400000000 000000gddFrigsd™

Fig.8

Sports Appearance
Package

Final Design



No.2601 200801

gboooo

(4) DOoODOooOOoOooOoo
0000000000ooooooooooooooon
0000oo0o000000000000000000000
0000oo0o000000000000000000000
ooooooooo
0000000000o0ooooooooooooon
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000000 Fig.9D

Fig.9 Design Direction of Wagon

goboobooobobuoobooboboobooobooo
ggbobooboobobooboobboboboobooo
0000000000000 O0O0oFrig.lom

e — et IEFE |

Fig.10 Wagon Final Side Design

4000000000

41 0J000OO0OOOd

Sporty SophisticationD O 00000000 0OOOO0O
oo ooon
oo ooon
000D0o00o0oooooooooooooooooon
00Doooooooooooooooooog

O DOoOoOoOoOoOoOooooog

@ 0DO0OoOoOoOoOooOoooooo

® 0000000000000000000

@® 0D00000000000000000
0000000000 0ooooooooooooon
oopoooooooooooon

Sporty Feel
0o00oo0ooooooDUooDoooDoooDoooo
goooooood

@ FuntodriveD 0000000000000 O0OOO0

goooobooooooooon
@ 000000000 O0O0O000O
® 0OD00OO0o0OoOooOoOooooooo
goooo
@® 0000000 O00D0O0000D0O00O0000000
gooooboooobooooooooobooobog
G 000000000000 O00000000000
Premium Feel
godooooooooooobooooboooon
@O 000000000000 O0O0D0O0O0OO0O0O00O0O0
ogooooboooobooooooooobooooog
oooo
@ 00000O00o0OOoooOooo
® 000000000 O0O0O0O00DOO0O00O
@ 0D00OO00o0O0o0OOooOoOO0ooOOoooO
42 0000000000
00000000000 000Bold and Exquisiteld O
00000000 Sporty & SophisticatedD 0000000
00000000000 ooDooFrig.lim

Fig.11 Interior Image
Sketch

0000000000000000000000000
000000000000000000000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0 O Fig.1210

Fig.12 Interior Design Theme Sketch

— 43 —



ooboooooooooooo

No.2601 20080

43 0O0O0OO0OO0OOOOO
gobooboobbooboobboobooboo
ggboboooboobbooboobboobooboo
ggboboooboobbooboobboobooboo
ggboboooboobbooboobboobooboo
00oDo0doooooooooooDoOdFrig.13t

Fig.13 Layout Study Model

44 OOOD0ODOODOO
gogboogoooboomwrgobooobooboboobooo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
00 0 Fig.1411

Fig.14 Interior Design

Theme

45 DOODOODOOO

i Ih .

Fig.15 Interior Final Design
goooCoOooOoOoOoOoOoO0OooOooUobooooooo
0000o0o0o0o0oooooooooO0Oooonorigasdd

00ooooooooooooooooog
gooooOopoOoOoOoOooOoOooooUooooooo
00o00ooooooooooooooooooooog
000000 OFrigleOODOOoOoOOoooooong
00o00ooooooooooooooooooooog
00o00ooooooooooooooooooooog

0doo0oooogoooooooDoOddFriglr™
gobooboobboobooboobbooboo
gogboogoobooboboobobooboobbooboo
0000000000000 ddFig.18m
gobooboobboobooboobbooboo
gogbogooboobboobobooboobbooboo
gobogooboobboobbooboobbooboo
gbboogoboobboobomoboobboooboon
000000oooooooooooooooDoo kg9

Fig.16 Steering Wheel Fig.17 Dashboard ,Center Panel

-

Fig.18 Decoration Panel

Fig.19 Meter Design

stgbboobougoboobbod

51 0000O0O0OO0O0OO0OOOOO
0000000000000 00000000oooo
0000000000000 0000000o0oooooon
0000000000000 0000Dn00oooooo
000000000000000000000000000
00000000000o0oooooon
0000000000000 00000no0oooooo
0000000000000 0000000000o0o0n
0000000000000 0000000000o0o0n
ooooo
00O Zoon-Zoom” SpiritC 000000000000
0000000000000 0000000000o0o0n
000000000000000
52 0000000
00000000000000001100000
@O DO0OoOoOoO* Zoom-Zoom” OO0
000000000000000000000000
@ Dooooooo
000000000000000000000000
ooo
® O0Oooooood
000000000000000000000000
00o00O0o0o0oooo

— 44 —



No.2601 200801

gboooo

@ ooooooo
0000000000000 0000000o00

53 0000000000000000

0000000000000 000000000ogo
0000000000000 000000000oooo
0000000000000 000onoooon

0000000000000 000000000Fig.200
0000000000FIg210020000000000
0000000000000 000000000o0ogo
000000000 0000000o0ooooon

Yy

Fig.21 Calm White Interior

Fig.20 Sporty Black Interior

54 000O0OOO

gobooboobbuooboobobooboobooo
dooooobobAMDb0ooooouooooboboon
gobooboobooboooboobooooboo

goboobooobobuoobooboboobooobooo
gobooboobobmuoobboobobooboooobga
goboobooboboobuooboboooboon

goboobooobobuoobooboboobooobooo
gboboo20b0040n

55 0O0O0obooooooooaoo

gobooobooobbuooboooboobooooo
goboobooboboobooboooobooboon
goboobooboboobooboooobooboon
gogoboboobbooboobbbboboooooooo
000 Frg2200doooboboboobobboboboog
OFig3[M00000000000D00MM Fig2400000

Fig.22 Fig.24
Speed Line Zebra

Fig.23
Chrystal

el 0OO0bOoO0boOoboDo

coobooooboooobooobooooooooon
gobobooooooooobooboooooooooon
OeommiOO0OO0O00OOOoO0OOo0ooooooooon
gobobooooooooobooooooooo1ygon
gobobooooooooobooboooooooooon
O000000Fig.250180000000000000O
gobobooooooooobooooboooooogon

00000000o000o0oo00onoFrig.26
00000000 oooboboboooon
00000Fig.27

Fig.25 17inch AL.Wheel

Fig.26 18inch AL.Wheel

Fig.27 16inch AL.Wheel

ggogd

“ Zoom-Zoom” DO DOODOOODOODOODOOOOODO
gogbooooboobooobobooboobobooboo
gogbooooboobooobuooboobobooboo
gogbooooboobooobuooboobobooboo
gogbooooboobooobuooboobobooboo
gobooooboobobooobog

goboobooboboboboobbooobobooboo
goooooobobobbbooooooooooobobooon
gogbooooboobobooboobboobobooboo
gogbooooboobobooboobboobobooboo
gobooooobogon

goobooboobobooboobbooobooboo
goodooboobobbbooooooooooobooboobo
gogbooooboobobooboobboobobooboo
gogoooobooboobobooboobobooobg
goobooboobobooboobobooobooboo
goboooobooboboboboobboobobooboo
goboooobooboboboboobboobobooboo
goboooobooboboboboobboobobooboo
goboooobooboboboboobboobobooboo
ogn

m]00m

— 45 —



cooobooooooooobooboooo No.2600 20080

oooooooooboogo

8 O00000o0oooooooooon
Package of All-New Mazda Atenza

0o0O0o0O00™ ooooooo® oooooog®s
Masanori Kodaira Isao Kawate Junji Takahara

Ooooooo™ ooooooo®™
Masato Hirokawa Tadayuki Niibe

oo

ozbdboooobooboobooooobooooobooboobooboobOoooDbDNADOOODOOn
gooooobooooooboobooooooobOooooboooboboobOoooboooboobDoobOobooobooDOoon
¥ Zoom-Zzoom” DUOOOOOO0OOOOOOOOOOOOOODOOOODO

noooooooon

0000o0o0o0ooboooooooa

soooooooooooood

cooobooooooooooooooog

Summary

Since the release of first model in 2002, Atenza had enjoyed a high reputation as a vehicle
representing the DNA of the brand and achieving a good balance between design and package. In the
new Atenza, we maintained and further enhanced a global-class package of the previous model’'s in
the aim of* Zoom-Zoom” evolution with the special focus on the followings[

1.Sporty appearance

2.Fun-to-drive cockpit

3.Cargo room of realizing smart operations

In this paper, we will discuss the details of each item.
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Even a small driver can operate a shift
knob with his arm resting on armrest.

Armrest can slide in fore direction
with 2 Large cups placed in holder.
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® BIC cargo width is achieved at the point of 700mm from
opening, which is a sensitive point for customers.

@ Securing more space at opening makes simple and
effortless loading/unloading possible.

Fig.13 Cargo Arrangement Concept
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Roomy enough to prevent
knees from hitting front
seat even when relaxed.

Fig.17 Roomy, Cozy Rear Seat
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Summary

New Atenza was aimed at the only one driver’s car which further developed the pleasure of driving
from the previous model in order to actualize” sustainable Zoom-Zoom”. Dynamics performance,
especially driving stability performance, ride comfort, performance and road noise performance,
were completely developed and these performances were greatly improved. The suspension type
followed the previous Atenza, however, the structures are all new for linear geometry change,
optimization of compliance characteristics, high rigidity of suspension mounting, and reduction of
vibration input to the body. Rack-drive type electric power steering was adapted and it actualized
natural and stable steering feeling from low speed to high speed without strange feeling. Moreover, to
improve the body rigidity that was acclaimed with previous Atenza, it worked on the improvement of

the whole and local rigidity, and actualized a high rigidity and a light weight body.
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Table 1 Progress Rate of Rigidity

Progress Rate of Rigidity (%)  Current—>New

Sedan Hatch Back

Station Wagon

Bending Stiffness 32% 45% 33%

Torsional Stiffness 14% 30% 25%

14% 58% 39%
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A0000000000

41 0ODDOOO
(1) DODDOoOo00
00000000000 00000D00000000O
0000000000000 00000000000no
0000000000000 00000000000no
0000000000 D000000D0DOOo
000000000000 000D00DD00ODOO
OFigl2l 0000000000000 O00Rigidd 00
OOPrecise000000000Stabled 000000000
00000000000000000000000000
0000000000000000000RigiddD OO0
OPrecisel] 000 0Stable0 0000000000000
oooooo
(2) ODOOO
@O D00 0Rigidd
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000



goboooboooobooooboooo No.2600 20080

00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
58000 0000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000
(@ 0000 Precised
0000000000000000000000000
00000000000000000000000004
00000000000000060000000000O
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000 Fig.13M
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000 00000000000
0000000000000000000000000
(® 0000 Stabled
0000000 MO00000000o0o00o0nononooon
000000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000 000000000000000
00000000000000000000000 Fig.14
42 000000
(1) DOoOoOoOooO
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000 Fig.A5
0000000000000 0RIigiditydD OO0
ODampingl0 0 00000DOO0OSharpnessd 00000
00000000000000000000000000
0000000000000000000
(2) DOOO
@® oDoooooo
0000000000000000000000000
000000000MO0000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000

—t=—0ld Atenza
=l==Now Atenza
Nimble

Rigid

Smooth High grip

Stable
Fig.12 Steering/Handling Result

3]

O Vert. move / Vert. input|
B Vert. move / Roll input

o

o
3]

Displacement (mm/input force)

4 points Mt. 6 points Mt.
Spec.

Fig.13 Perimeter Frame Displacement 4P.Vs.6P.Mt.0J

Frequency Response Test
0-® CTTT1T1]°

—

==

— retio 0.7
— ratio 0.89

i N

| =

Phase lag [Deg]

Higher peak yaw frequency = high stability |

Gain|[ (Deg./a)/Deg.]

1
Frequency [Hz]

Fig.14 Effect of Damper Layout

Vibration damping =—t=—0ld Atenzns
= New Atenza

Sharpness Rigidity

Body motion

Input lebel —

Body motion
amplitude

Fig.15 Ride Comfort Result



No.2601 200801

gboooo

@ 000000000 Sharpnessd
0000000000000 000000000000
000000000000 000000000oo0o0on
000000000000 000000000oo0o0on
000000000000 000000000oo0o0on
000O00o0oooOooooo
0000000000000 0000000000Oo
000000000000000000000000o00n
000000000000000000000000o00n
000000000000000000000000o00n
000000000000 00000000oooooon
0000000000000000000000Fig.16[0

Floor vibration level

0.2

Improvement |

01

PSD Data

CarA CarB CarC CarD

Fig.16 Ride Data at Rough Road

Old Atenze  Mew Alenes

43 0O0O0OOO0OOOO

goboobooobobuoobooboboobooobooo
ggbobooboobobooboobboboboobooo
ggbobooboobobooboobboboboobooo
ggbobooboobobooboobboboboobooo
goodoooobobobbbbooooooooooobooo
ggbobooboobobooboobboboboobooo
ggbobooboobobooboobboboboobooo
gobobooboooboobcAEDDOObDooonog
ggbobooboobobooboobboboboobooo
ggbobooboobobooboobboboboobooo
ggbobooboobobooboobboboboobooo
00000Db0bO00O0000000000DOdFigA7

72

FA T B
(VSRR SOOTEE RN SRR
(LR S SN RN

68 |-t B

67 |-
66 [ -
65 : l

Car A Car C Old Atenza NeW Atenza

Good

Sound Pressure Level[dB(A)]

Fig.17 Coarse Road Noise Overall Level

sO0ugnog

gobooboobbooboobooobooboo
gogboogoobooboobbooboobbooboo

“ Zoom-Zoom” O UOOOOOO" bOOODOOO
Zoom-Zoom” U U OOOODOODOOODODODOODOODODO
gogboooboobboobooboobbooboo
gogboooboobboobooboobbooboo
goodg

e 000m

gooo oooo

— 57 —



cooobooooooooobooboooo No.2600 20080

oooooooooboogo

10 O000000000000O0oOoo0o
Introduction of All-New Mazda Atenza Powertrain

0oo0oO0ooo™ ooooooo®™ ooooooo®™ ooooooog™
Tsuyoshi Takato Yasushi Inoue Toshihiro Harumori Kouhei Okada

0000000 ooooooo® ooooooa®’
Kouji Endou Masayoshi Higashio Kiyoaki Iwata

oo

oboooooooooooooooOooOoobooOobooOoooOoobOoOobOOoOoOOoOoDOOoboboOoDbboOoDbOonoOo
gooooooooooooooooboooomooooooooooooooooooboboooboooboooD
gobodboocobboobooobooooooboobooobooooMZrR25L000000000000000A0
gobooooooooooooobooooooooooOoOoobooOoOooOboOoOobOOoOoobOOoOoOoooOoboOooon
oooooooo® Zoom-zoom”OOOODOOOODODO

Summary

In achieving the development goal of* Linear response and acceleration feel”, an element of the
New Atenza concept,” Emotional & Sporty” is emphasized, and“ Mazda’s characteristic sporty feel
that touches the driver's senses” is pursued. The enabler was the development of new MZR 2.5
engine to improve more practical low end torque and also establishment of the control system to

support performance of this engine. We pursued development of a vehicle that harmonizes joy of

driving and environmental, safety performance, the” Sustainable Zoom-Zoom”.
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Fig.1 MZR 2.5L Engine Appearance

Table 1 Engine Major Specification

Engine MZR 2.3L MZR 2.5L
Cylinder In-Line 4-Cylinder | In-Line 4-Cylinder
Bore X Stroke (mm) 87.5x94 89.0 X 100

Displacement (cm?) 2260 2490
Compression Ratio 10.6 9.7
Valvetrain DOHC 4 Valves DOHC 4 Valves
Recommended Fuel Premium gasoline Regular gasoline
Max. Power (kW/rpm) 131kW/6500rpm 125kW/6000rpm
Max. Torque (Nm/rpm) | 215N-m/4000rpm | 226N-m/4000rpm
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Aerodynamic Development of All-New Mazda Atenza
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Summary

To integrate design and aerodynamics at a higher dimension, aerodynamic development process
has been reformed for the development of the new Atenza. As a result, the new Atenzas have
improved coefficient of drag from 0.30, which was achieved with the previous model, to C, = 0.27
with 5HB and sedan, and C, = 0.28 with wagon, realizing top-level Cps in both segments. In addition,
in order to maximize high-speed stability with the new Atenza, Aerodynamic engineers had
participated in the high-speed travelling testing at the prototype development phase, to tune up the
prototype from an aerodynamic perspective. This helped the new Atenza achieve the top-in-class
level high-speed stability. In particular, the newly developed horseshoe-shaped front tire deflector
had contributed to embody both” unlimited accelerating feel to the top speed” and“ high-speed
stability”, and succeeded in balancing aerodynamic performance with the seemingly incompatible

brake cooling efficiency.
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Power Retractable Hardtop System for Mazda Roadster
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Summary

Roadster has been supported by wide range of customers irrespective of age or gender since its
first model was put into the market.

In the development of Power Retractable Hard Top hereinafter referred to as PRHTO we tried to
improve comfort with the hard roof closed and dramatically improve the operability by adopting
electrical operation while keeping” Roadsterness” so that more customers would experience

“ Jinbaittai” and® Lots of Fun”.

Through thorough design study, a flowing shoulder line and low belt line were achieved with 3-piece
roof located in the cabin space behind the seat as a soft top is. This enables fifty-fifty weight distribution,
vehicle dynamics that matches soft top vehicles, trunk space equivalent to soft top vehicles, and the
world-fastest opening/closing timeld 12sec.l] among all PRHT vehicles currently in production.

In this report, the aim of the development of PRHT and its characteristics are described.
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0000 0000000000000 0oDO0o0ooDoOon Fig.1 Power Retractable Hardtop for Roadster

0106 0OOOOOO
Body Development Dept.



OoooooOoooPRAHTOOOOOOO

No.2601 20080

2000000

goooboboobobooboobobobbooboobo

gobogboobbooboobboobooboo
000000Fig20000000000D00O000ODO0OO
ggboboooboobboobooboobobooboo

obooooboboboboooooooooobooo
“gooobobboooobr booooobboooga
ggboboooboobbooboobbobobooboo
ggboboooboobbooboobbobobooboo
gobboobbooobobooboooboobbobo
ggoboobooboboobooboboobg

hHd Eih'% yi3)
Touching Cornering Driving
\ \ \
\ \ \
\ AE—1&
/ Jinba Ittai
y A y 4
y 4 y A y 4
) 734 WEFS
Styling Listening Braking

\ \
y /
y4

B(TaVORNIRAS B

look like light and compact Nimble
Y- THLVBERESE BLRNILESAY
beauty of function low beltline

85
Styling

Fig.2 Fish Born Chart

goboobooobboobooboboobooobooo
RHTOODOODOOOOOODODOODOOUOOURATO DO
J0o0b0O0DbO0Ob00O00FRg.3

Trend of RHT Market

@

=

Total Models of the Year(units)
Total of RHT Model(units)

o

96 97 ‘98 '99 ‘00 01 02 03 04 05 06

Fig.3 Market Analysis of RHT

gobgooboobbobobooboobbooboo
goooboboboooobobbopPRATOODDDOOO
gogbogooboobbooobobooboobbooboo
gogbogooboobbooobobooboobbooboo
goboooogo

PRHTUOUOOODDOOOOODOOOOOOODO
gogbogooboobboobobooboobbooboo
gogbogooboobboobobooboobbooboo
O0000OO0OLotsof FunD OO OODOOOODODOODOO

3gobogbougbpPrRATODODO

31 PRHTOOOOOO

oooooooooPRATOOOO?

gobooboobbooboobbooobobooboo
gogboooobooboobobuooboobobooboo
gooooobooogpPRATDDODOOOODDDOOO
goboboooRrRATOODODODOOOOLDOOOO
gogboooobooboobobuooboobobooboo
gogboooobooboobobuooboobobooboo
goopoobooboobobobobobobboboboo
gogboooobooboobobuooboobobooboo
gogboooobooboobobuooboobobooboo
gooogon

gobooboobobooboobboobobooboo
0300000ob0o0ob0o0oboooboobooooooo
0000000000000 0000000Fig40 00
goodg

Storage Space of roof
" Trunk Space

Fig.4 Concept of PRHT

cobooooobooooboooosanoaon

O D0000000000000O0O0o0o0o0o0o0000
ooooooooooooooooooOoooboboooon
oooooooooooooooo

@ 0000000000000 0D00000D00000
cooboooooooooooooo

® 00000D00000000D00000D00000
coobooooboooooooooooooooooon
ooooo



No.2601 200801

gboooo

32 JO0bOObOobooooooo

goboobboobbooboobboobooboba
gobbooboobobooboobbooboobobg
gobbooboobobooboobbooboobobg
gobbooboobobooboobbooboobobg
gooboob20oboobobobuobobooboo40no
0000000 Fig.5td

Fig.5 PRHT Retraction Space in Cabin

(a) DO00DO0D0D0OO0O0O0OODO0OODOO0OOODOOO0OOO
oooooooo
oooboooooooobooooooooooboooon
gobobooogoooooooboooooooooood
goboooooooooooobodoooooooon
gobobooooobooooosmcoooOooooogoo
goboooooooooooooocooooooooa
gobodobooooboooooooooooooon
(b) DOODODODOOODOODOO
ooooooooooooooooooooooooon
gobooooooooooooooooobooboon
120mmO000000O0O0O0O0O0O00OO0O0OO0O0O0OO
gobodooooooooooobodoooooooon
goooo
(¢) DODDOODOOOOODDOODODOOOODODDOOO
goooodgoooooooobooboooooooon
goboooboooooooooooooooooood
00000000000 0O0DOOO0OO0OOOODOO0OO0
gboooooodobooboooooooooooooood
gobooobooooooooobodoooooooon
goboooooooooooobooooood
(d) D0O0DDO0ODO0O0O0DO0DOD&OIOOOODOOODO
ooooogoooon
ooobooooooooboooooooooogon
gobooobooooooooobodoooooooon
gobooobooooooooobodoooooooon
gobooooooooood
33 DOOooooooooooan
cooooooboooobooobooooooooon

Fig.6 Design of Roadster

0000000000000 o0o0oooOo0oDodFig.em
gogbooooboobboobobooboobbooboo
gogbooooboobboobobooboobbooboo
gogbooooboobboobobooboobbooboo
gogboooobooboobobuooboobobooboo
gogboooobooboobobuooboobobooboo
gogboooobooboobobuooboobobooboo
gogboooobooboobobuooboobobooboo
gobooboboo220b000b0ooboooobooooOon
0000000000000 oonFrig7dd

Fig70 00000000000 DOODOOODOOO
gogboooobooboobobuooboobobooboo
go0ob0obOobO0oooooDoboobOoGAPODODOOOO
gooogoon

¢ Designer's demand
> Engineer's demand

*Minimize roof size —
=Increase storage area

Fig.7 Directly Opposed Demands

cooboodoobooooooooooooooooon
gobooooooooboodoobooooooooon
gobooooooooboodoobooooooooon
gobooooooooboodoobooooooooon
gobooooooooboodoobodoooooiloion
gobooooooooboooobooooooooon
gobooooooooboooobooooooooon
2000000

goobooooooooooobooooooooogon
gobooooooooboooobooooooooon

— 73 —



OoooooOoooPRAHTOOOOOOO

No.2601 20080

gogbobooboobobooboobboobooboo
gobbooboobobooboobboobooboo
gogbobooboobobooboobboobooboo
gogbobooboobobooboobboobooboo
gogbobooboobobooboobboobooboo
000000000 Oo0oFrig.sdd

|roof character line

Fig.8 Design Character Line

oooboooooboooobooooboooooooboooon
gobooobooooooooobboooboooooon
0o0oo0ooooooooo0ooooggdFrigsd™

oooooooooooboooooooooogon
gobooobooooooodoobodoooooooon
gobooobooooooodoobodoooooooon
gobooooooooooooboooo

40000000

PRHTOOOOOO0O0O0O0OO0ORHTOOOOOODOO
gobooobooooooooobodoooooooon
gobooobooooooooobodoooooooon
goooooobooooobOboOooOobeECcUunDOOOO
ooo0oooo0ooo0o0oboo000noFrgem

RHT ASSY Rear Deck ASSY

l| ,? W,
Roof Hook A }

Fig.9 PRHT System Construction

Front roof

Middle roof

& Back Window

Top lock

Fig.11 PRHT Operation

RHTOODOOOODOFigl00OOOOO0ODOO0OO000
00000000000000000030000000
000000000000000000D000D0O0000
00000000D00000000000000000

00000000000 00000000000000
00000O00FigllMOO0ODODOODODDOOODOOn
00000000D0000000000000D0O0000
0000000000D000@MOO000000000
00@OO0000000o00o0oooooo®oo

— 74 —



No.2601 200801

gboooo

gobooboobobooboobooobooboon
gobooboobobooboobooobooboon
goboboooobobbooooboboboooooEecun
O0000000D00Fg120000000000000
gobobooooobobboeECcUOObObODbDbOOOOoODOD
gbobooboooboo

RHT system component layout

000000000000000000000Fig.13
000000000000000000000SMCOO
000000000000000000000000000
000000000000000000000000
OGFPPOODOIOOODODODOOOOOOOOOOCOO
00000000000000000000000000
0000000000000037kg00000RHTOO
0000000000100kg0 0000000000000
00 O Fig.14[0

instrument pane! RHT
| rz ~ indicator lamp |
‘ass anliy
[~ —
= Gloss bitions
Power window
ECU | Gentre Jock switch
=
PCMICM
ﬁCANbbs
Aoaf closed-
pasition sensor
Roaof moior laft) ( ] M ) Roof motor fright)
Roof opaned- @
pasition sensor

2000
Weight 1800 JPtuxury
(kg) P
1600 EU C-car /
EU Plemiuiay/
1400
|~ @
EU’B:}?/ EU SPW
1200 ;"
EU 1
-CT *Roads‘ter
1000
6.0 7.0 8.0
Size (LxW m2)

Fig.14 Weight Comparison of RHT Cars

Rear-deak closed-

Rear-deck motor feitt | ] posifion sensor M ) Rear-dock mator fight)
Rear-dedk opened-
Ppasition sansor

Boot opener sysiem

ey,

Boot-closed sensor

RHTECU

Fig.12 PRHT Electric Diagram

Outer panel

Fig.13 Roof Material

sbOgnd

51 0OO0o0O0oOooooooo
gooooooooobooboobooboobood
gobobooooooooobooboooooooooon
goooooooosoesoonoonoooooonoooon

52 DO0DO0O0O0O0O0OOOODOOoDOOoDOo
gbboboooobobbooooobbooooobobooo
000D O0O0OORHTOOOODODDOOOO12000
00000000000 Fig.1500

Comparison of RHT Operating Time

RoadStar

BM-9

BM-7

BM-5 ]

BM-3 ]

BM-1

0 10 12 20 30
Operating Time(s)

Fig.15 Comparison of RHT Operation Time

(1) DODoOo0O
0000000000000000000000000
OOPRHTOOOODDOOOODODODOOOODODOO
0000000000000 0000D0ooooooo
O0ODOOPRHTODDOOOODDDOOOODOOO
00000 Fig.160
(2) DOOOOO
PRHTOOUOOO0DODOOOO0OOOOO0OO0OODDOOO
00000000000000000000000000
00000000000000000000000000

— 75 —



OoooooOoooPRAHTOOOOOOO

No.2601 20080

Fig.16 PRHT Top Lock & Operation Switch

gobobooboobobooboobboobooboboo
gobobooboobobooboobboobooboboo
gobobooboobobooboobboobooboboo
gooopoboboooobobbbooooooPrRATO OO
ggboboooboobobooboobbooobobooboo
goboogooboooobogoo
PRHTOOOOODODOOOOODODOOOOOODDO
goboooobooboooobooboobbooo
gooooooo
gooooooo
goboogobooboooobooo
gMTOoDooooooogo

gATODOO0DDOoOobDoooNooobooobooopPo

gogoobooobooobooobo

booopPRATOOOOOOOOOOOO0O0OO0O0O0O

goboooooooomooooooooogooood

gobooobooooooooobodooooooon

gobooobooooooooobodooo
ooooooobooooboooooooooogon

gooooboooooooobboo4000O0bDO0O000d

ECUD0O0O0O000DOOO0OO0O0OOCOOO0O0ODOOOO00O0

gobooooooooboooobooooon
ooooooobooooboooooooooogon
oooooooooo0bo00UDFrgl7TmMm

easy to use

working / \ switch
sound position

easy to

operate operation

operation speed

—&— Roadster - -® - Benchmark A

— &~ -Benchmark B —x— Average

Fig.17 Monitor Evaluation Result

53 0DU000O0O0OO0OO0DOODbObDOobD

gobooboobboobooboobbooboo
gogbogooboobboobobooboobbooboo
gobbooooobbobooobbboouooboboo
0000000000 Fig.4d

goo0oobO0o0obooboooboOooisoLODINgODD
goboooobooo

el dOOd

gooooopboboobbbbooooooobobooboboon
gogbooooboobboobobooboobbooboo
gogboogooboobooobobuooboobobooboo
goooooobobobbboooooooooooboobobob
gogboogooboobooobobuooboobobooboo
“Lotsof Fun” 00000 O00DOOO0OOOOOOOO

goooooboooog® FUN OO0O0bDboobooo
gogboogobooboooo

gobooboobobooboobooobooboo
gogboooobooboobobuooboobobooboo
goood

E000m

gooo oooo

gogog

— 76 —



No.2601 200801

gboooo

ooooo

13

O0000000000 O0O0O0New MZR-CDO OO
Introduction of New MZR-CD for BONGO

to Meet JPNO5 Emission Regulation
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Summary

This paper describes the characteristics and technologies of the new MZR-CD engine used in the
minor change model of “BONGO VAN”, “BONGO TRUCK”, and “BONGO BRAWNY VAN”. This engine
corresponded to the JPNO5 emission regulations while maintaining the output performance equal to

the old model. In addition, marketability been better by improving the system of the diesel

particulate and NVH.

woogo
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gobobPRODOOODODOODODOODOODDO

O0O0O0ONOXxOPMOOODOODOOODOOODDOOOD WODEL_ WZR—CD | NEWMZR-CD
- Combustion type Direct injection —
oooooDO0o00ooooooooooo? Displacement (mi 1998 =
Max. power (kW/rpm) 63/3500 «—
0000000000000000000000000 Max. torgue (/o) 178/2000 =
Fuel economy (km/1) [MT 154 15.6
0ododooooooobooooboooobooooooaoo %1015mode AT 14.0 142
Bore X Stroke (mm) 86 X 86 —
Compression ratio 184 16.7
do0o0booooodooouoobooooooooooon Valv:system ToValve OFC P
Variable swirl system ith N/A
pooooodoooooaooodo Intake shutter\)lalve DC vl\;I(t)TOR —
EGR valve DlAPHRAGM PC MQTOR
2|:| |:| D D |:| |:| EGR cooler T vgith High efimency
- Close ABDC 30° —
Valve timing Open BBDG 41° pa
oMzrRCOOOOUODOOOOODODOODbOoOooDbDOoo EXCloss ATDG g p
Valve lift (mm) IN: 10mm[OEX: 8mm —
ooooo Fuel injection system Common rail system s
DPF capacity (L) 1.90 247
10 0000000000 0000000000000 AF sonsor N/A with
Exhaust gas emission level JPNO3 JPNOS
doddooooooooood Glow p|u§ Metal type Ceram!c type
20 DPFOOOOO0ODODO FuelIjctor Base £ malt hole type

30 ONVHO

Table 10 0MZR-CDODDOOODODOOODODOOODO
gogbooooboobboobobuoobboobobooboo

gooooon

Table 1 Main Specification
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Stratified Lean Direct Injection Spark Ignition
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Summary

Concept of the spray guided direct injection spark ignition SGDIO was studied to improve fuel
economy from wall-guided direct injection. By using Computational Fluid Dynamics CFDO
modeling, spray pattern was selected in the viewpoint of ignitable mixture existence around the

spark plug in light load and homogeneity in full load. Fuel economy and emissions for a stratified

mixture and full load performance were also confirmed by dynamometer evaluation.

oogd

goboobooobbuooboobobooboobooo
ggobooboobobooboobbobobooboo
ggobooboobobooboobbobobooboo
ggobooboobobooboobbobobooboo
ggobooboobobooboobbobobooboo
ggobooboobobooboobbobobooboo
000000000 0000000oooo’0oo0o0d
gogbobooboobobooboobbooboobooo
gooboboboooooobobobobobooo
gooboboboooooobobobobobooo

goobooboobbooboobbooobobooboo
godboooobooboboobobuoobboobobooboo
gdddoooooobopooosebliooooooood
goboooobooboooo

000000ogsebibogboogon

21 CcrFRDOODOOODOOO
gogobobbooogsebioboboooggcrkbbbOO0
gooboooboboboobobobobuobooobooeTTR D
godddooooKivAb ooooouooouooogod
000000000000000000Y0000000
gooooobooooooobbbbooooo

00000000000000000000000000 O Laser Absorption Scatteringd LASO 0’0 0000000

gobooobooooooooobodoooooooon
gobooobooooooooobodoooooooon
gobooobooooooooobodoooooooon
000000*000000000000000000
gobooooooobooooooogoo

gobooooooooboooobooooooooon
goboooooooooooon
cooboboooboooooooooooooooooon
0000000000o0o00o0oooOoooooo(ooo
gooooobooboooooboboobooboobood

0104 DOO0OO
Technical Research Center

— 82 —



No.2601 200801

goo

g

(200MD0O000000000000000000OOo
(30000000000000000000000000
OoD0D000000D0ODD0O0O0

000000000000 0000D0D0D00000nO
00000000000 0000D0D0D0000DDOO
Joo0ooooooooooo’ooooo

22 0DDOOOODOOOOO
() 0000000000000000000000

0000000000000000000300000
0000000D000O0OvVOOOODOO0OO0OOOoOOoOOoOv
00000000000 0000D0D0D0000D0O0O
000000000000 0Fgl00D000D0006000
00000000000000000000 D00 Table 10
00000000000 00000D0D00000D0O0O
00000000000 00000D0D00000D0O0O
000D00D00065deq00000D00DO0DODOD
FigeD DDDODO0OO0OO0O0OOODODOODODOOOOOOOV
00000000000 00000D0D000000onD
00000000000 00000D0D000000onD
0000000000000 0000+2mmO00000
00000000000 00000D0D00000D0OO
A/F00000000DDO0O0DOVO0O0DOOOODDO
2nmO0000000000000A/FO0D0DDD00OO
0000000D000000000000D00000000
00000000000000000000Fig30000

V-Shape

In-line-shape

Fig.1 Spray Layout for Ignition

Table 1 Engine Specifications & Calculation Condition
Engine Specifications

Bore [mm)] 87.5
Stroke [mm] 83.1
Compression ratio 11.2
Displacement [cm®] 499.7
Calculation Conditions

Engine speed [rpm] 750
MAP [kPa] 81.3
Number of holes 6
Fuel pressure [MPa] 15
Injection mass [mm®/st] 5.331
Pulse width [msec] 0.427
Injection timing [deg. ATDC] 335
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Table 2 Calculation Conditions for Full Load

Engine speed [rpm] 1500 6000
MAP [kPa] 101.3 101.3
Fuel pressure [MPa] 15 20
Injection Quantity [mm?/st] 57 61
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Table 3 Stratified and Full Load Operation Conditions

Engine Fuel
Speed I?:(Vllggl]: Pressure
[rpm] [MPa]
750 50 15
Part load 1500 100 20
2000 400 20
Full load 1000-6000 — 15-20




goboooboooooooooooooooooboboooon

No.2601 20080

ggboboooboobboobooboboobobooboo
ggbbooboobbooboobobobobooboo
gogboogoobooboon

32 JO0bObOobooooog

Fpu4OOODOODODOOOOOOOOODOODODDODDODO
googoboobobooboobooboobboobog
goomoobboooomwebimooooonooseDl
000000000 Oomoom 750rpmBMEP=50kPal]
03100000000 2,000rpmE BMEP=400kPall O 130
goo0obobOooooboooNOoxuoobobbooooo
golo00O0OO0OOOO20000Smoke 0O OOO
gooooboOoDboirSNO D OweGDhID D OooOoooono

30

25

20

Timing [deg. BTDC]

Start of Injection

(EGR=39%)

15 20 25 30 35 40 45 50 55 60
Ignition Timing [deg. BTDC]

Signal for ignition coil
Multiple Ignition (5 times additional ignition)

gLSmsec

Fig.11 Stable Combustion Window with Multiple Ignition
0 750rpm, BMEP = 50 kPa, MAP = 97kPa, EGR =390 O

15

750rpm,BMEP=50kPa,Inj.T=25.5deg. BTDC

8.5
(Nominal)

Plug Protrusion [mm]

10 15 20 25 30 35 40 45 50 55
Ignition Timing [deg. BTDC]

Fig.12 Effect of Spark Plug Protrusion

g 10

s 8

(0]

S 6

m

: l I

N

w2

=

2 0
8.5mm 5.0mm
(Nominal)

Fig.13 Effect of Spark Plug Protrusion

000000000000 0FigAS00000000D0O0
gogbogooboobbooobobooboobbooboo
000D00D0D0O00000D0O00O0OS5deg. BTDCO O
10deg. BTDCO O OO0 O0DODODOODOOODOOOO
gobooobooboobbooboobbooboo
goooobobooooooooogTbcoobooogg
gogbooooboooboobboobooobo

33 000000

CPRDOOOOODODOOOOODODDbOOOOODODDO
gogboooboobboobobooboobbooboo

Bl scoi

B webi

35
30
25
20
15
10

5

0

25
20
15
1.0
05
0.0
0.8

0.6
0.4

[%]

BSFC imp. ratio

NOXEI
[%]

Smoke
[FSN]

0.2

0.0
Eng. Speed 750 1500 2000 [rpm]
BMEP 50 100 400 [kPa]

Fig.14 BSFC and Emissions

750 rpm, BMEP = 50kPa

20
=15 —>—<+— Wall Guided
S A
310
ful
g / \
S 0 Mo S
©
-5
150 160 170 180 190 200 210 220
Crank Angle degree [deg. ABDC]
30 2000 rpm, BMEP = 400kPa
—25 >+ \all Gujded
g / N\
520 \
=15 / -
©
10 / \
o] N
o 5
% 0 NI~ \M
-5

150 160 170 180 190 200 210 220
Crank Angle degree [deg. ABDC]

Fig.15 Rate of Heat Release



No.2601 200801

gboooo

ggbobooboobobooboobbobobooboo
goooooo

Fig.leO OO ODOOOOOOPFRIODOODODOODOODO
000000Fgl70000000OOO0ODOOOOODOO
gobbooboobobooboobbooboobobg
gobbooboobobooboobbooboobobg
gobboobooobooboobbuoobooboba
gogobbooobbooobbtdHanD OO ooo
000O000o0o000002000"0000000000
ggbobooboobbooboobboobobooboo

40000

gobooboobbuooboobobooboobooo
goobooobooboooobooboobobooobo
(Dooo0ooo0o0oooooooovoooooooo
goobogboobbuooboobobooboobooo
goboobobooboooog
UoO00000000000o0oooooooooon
goboobbooboooboooboo
(BoO0o000D000D0000oooooooooooon
O000000D0030deg.000010deg.0OOOOO
gobooobobo31goooNoOxbooooo1oon0Od
gooogo
0000000000000 0000Ooooooooon
gobooboobobuooboobbooboobooo
PRIDSOOO0ODOODOOOOOOODObOOOnDOn
GDO000D0000000000000O0oO0oooooon
gobooobobooboobooooodg

10Nm

Torque

1%

1000 2000 3000 4000 5000 6000
Engine Speed [rpm]
Fig.16 Torque Improvement Ratio Against PFI

0.25
0.2
0.15
0.1
0.05
0

O2 Concentration [%]

1500 6000
Engine Speed [rpm]
Fig.17 Exhaust Oxygen Concentration

good

(1) Yamashita, H. et al.: Mixture formation of direct
gasoline injection engine-in cylinder gas sampling
using fast flame ionization detector, JSAE Review,
Vol.20 No.1, p.23-2900 1999(1

(2) Kannenberg, D. et al.: The Efficient Dynamic Strategy
with the New BMW Four Cylinder Engines from the 1-
Series to 5-Series Vehicles, 16th Aachener Kolloquium,
p.95-11401 20070

(3) Schaupp, U. et al.: Thermodynamic Potential of the
Spray-Guided Combustion System for Gasoline
Engines at Mercedes-Benz, 16th Aachener Kolloquium,
p.1109-11340 20070

(4)  Aoki, O. et al.: An evaluation method for quality of air-
fuel mixture distribution and movement in combustion
chamber of DISI engine using CFD, JSAE Review 24,
p.25-310 20030

(5) Yamakawa, M. et al.: Quantitative Measurement of
Liquid and Vapor Phase Concentration Distributions in
a D.l. Gasoline Spray by the Laser Absorption
Scatteringd LASO Technique, SAE Trans. J. Engine,
Vol.111, No.3, pp.2194-220600 200201

(6) Stach, T et al.: New Generation Multi-hole Fuel Injector
for Direct-Injection SI Engines-Optimization of Spray
Characteristics by Means of Adapted Injector Layout
and Multiple Injection, SAE paper, 2007-01-140400 20070

(7) Han, Z et al. : Development of a New Light Stratified-

Charge DISI Combustion System for a Family of
Engines With Upfront CFD Coupling With Thermal
and Optical Engine Experiments, Proceedings of SAE,
2004-01-0545, pp.1-2500 20040

m]00m

goog



goooooooooopMOoOOO No.2600 20080

goooo
15 ogodoooodoooppMOOOn
PM Oxidation Catalyst on New Oxidation Mechanism
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Summary

PM oxidation catalyst accelerating PM oxidation rate to save fuel economy has been developed for
catalyzed DPF. The catalyst has a property to supply large amount of active oxygen released from
inside of the catalyst, which is different from conventional catalyst that supplies active oxygen from
the surface of it. This property leads a new oxidation scheme of PM and generates higher
performance of PM oxidation than that of conventional one. This catalyst also possesses high PM

oxidation performance in durability condition and actual emission condition.
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Table 1 Engine Specifications

Specifications
Combustion Type Direct Injection
Displacement 20L
Fuel Injection ]
System Common Rail System

Table 2 CDPF System Specifications

Specifications
Flow Through Type (Cordierite)
DOC PGM loaded
Wall Flow Type (Catalyzed SiC DPF)
CDPF PGM loaded
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Table 3 Material Properties for Tested Samples

Surface Area Crystallite Diameter
[m®/g] [nm]
Fresh Aged Fresh Aged
Conventional A 98 12 15 31
Conventional B 86 65 8 10
Developed A 118 7 9 47
Developed B 104 61 11 15
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Summary

To make it possible to improve the durability and reduce the loading amount of platinum group

metals(d PGMO of automotive catalyst, new catalyst technology has been developed. The technical

concept of developed catalyst is that the PGM particles are highly dispersed and strongly loaded on

the ceramic support material to prevent their sintering. The mean diameter of the PGM particles of

the developed catalyst could be maintained to be lower than that of the conventional catalyst after

thermal aging. The oxygen storage capacity and speed of the developed catalyst were increased as

compared with the conventional catalyst. Despite 1/10 of PGM loadings as compared with a

conventional catalyst, the three-way catalyst purification performance of the developed catalyst is

more excellent than that of the conventional catalyst.
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Table 2 Comparison of A/F Window

Catalyst A/F window
Developed 0.3
Conventional 0.2
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Summary

Recently, acoustic absorption material, which has advantages for other performances, weight, and
cost, is being popular to reduce cabin noise. However, the current acoustic material is not practical
for mid-frequency noise which is main factor of road noise, because considerable thick material is
necessary to reduce it. Then, in this study, we focused on the absorption mechanism that was
absorption of particle velocity, and clarified the requirements to reduce mid-frequency noise by thin

sheet material. Additionally, we specified headliner with this sheet material structure to succeed in

reducing road noise.

oogd

ooooboooobooboboooboobooboooo
ooooooooooDb0ooDbDO0ooDbDOo0oDbO0o0oDOn
goboooboooooooooboooboooooon
goboooboooooooooboooboooooon
goboooboooooooooboooboooooon
goboooboooooooooboooboooooon
gobooobooooooooobodooooooon
gobooobooooooooobodooooooon
gobooobooooooooobodooooooon
gobooobooooooooobodooooooon
gobooooogoooon

ooooooooboooobooobooooooooon
goboooboooobooooobodoooooooon
goboooboooobooooobodoooooooon

00000000o0o0o0oooDoooooooooooo
00000000o0o0o0oooDoooooooooooo
0000000000000 00000000
000000000o0oooooooooooooon
000000000000 000000o0oo0ooon
000"0000000000000000000000
000000000000000000000000100
0500Hz0 D0 0000000000000 000000
0000000000000000000D 0000
000" 0000000000000000000000
0001000500Hz0 0000000000000 000
00000000000000000000000

200000000000000

gbooooodobobooo@oooooooobogon
goboooooooobbooobooooooooon

01 0oooo
Technical Research Center

02 NVHOOOCAEOOOOO
NVH & CAE Technology Development Dept.

03 0D00oOooooooooo
Mazda Motor Europe GmbH.

— 100 —



No.260 200801

goooog

gobgooboobobooobooboobobooboon
gboboobogobood
gooobbbobooooooooboboobboboooda
gbooboobo0obooboobooboooobooOaioo
gsooHz OO OOooooooobooood
ooooooooooooooo®
gobodbbooboobbooboooboon
gobooboobbuooboobboobooboo
goOooilioo0s00Hz 0 DO O0ODODOOOOODODOO
gobooobbooboobbbooboobboon
gobooboobboooboobooobooboon
gobooboobobooboobooobooboon
goboobooboboobooobooboo
000000000000 0Figl0D0O0DOODO0O0O
goooobogo
oboobooDbgilooosooHz DO DODODOODOODOO
O0000000FQlOXOOODODOOooooooo
gobooboobobooboobooobooboon
gobooboobobooboobooobooboon
gooobboooobbooobbooooboboo
OFigl0LOODO0ODO0OO00OO0O0OO0O0OOoOooooooo
goboooo

Microphone
or Sound Pressure

Fig.1 Measurement Condition of Tube Model

lo00500Hz0 0000000 OOOOOODOODOD
O0000000Fg20000

O0o0O0DLOoDLIOeemdOOOOODOODOOODODO
ooooooooooooboOoooooooooOooon
gooboooooooooooooooooooboooooan
ooobooooboooobooltgoLrzo4emboonon
gobobooooooooobooooooooooooon
O0000000000000000000Y00000
0000000000000 00000D0oOooOoDoa)o
ooooood

OSspL20 S2 /7 S1x [OSPL1 (1)

0000SI0S2000000000m M OSPLIOOD0
0000S10000000000000PaMM OSPL200

00000S20000000000000P°00000

0100000000000 000000000000
000000000L0L2043em0 0000000000
00000000000o0o0o

0000000000000000L2043cmO000
00000000000000000L00000000
0000D0104HzO296Hz O OO OO0 DO OOO0O0DO0ODO
00000000000000000000000000
00000000000000000000000000
‘00000000

—— L=L2(43cm)
A L=L1(6cm)
- = = = | =L.2(43cm Estimated)

/SPL(dB)

VAS L A | A
104 200 296 400 544
Frequency (Hz)

Fig.2 Absorption Effectd 00 SPLO in Tube

gobooboobboobooboobobooboo
gogboooobooboobobuooboobbooboo
gogbooooboobbooboboobooooba

gobooboobboobooboobobooboo
gogboooboobomooboobbooboooo
gogboooobooboobobuooboobbooboo
goood

ggbgdgoogbooobod

Microphone
for particle velocity

@5
8L

Fig.3 Cabin Model for Changing Balance of Direction
of Particle VelocityO VpO

— 101 —



ooboooooooooon

No.2601 20080

31 ODODbooboo

gobooboobbooboobboobooboo
00000Frg300000000000DO0OD000O0OO
goboo0o0oooboobo0ogoDbDi13mx 00.8mx OO
goooovd4miooboobOoooobbooooboboOoo
gogbobooboobbooboowooboon

00000b00b0o0obDooooobDbobobogoo
gogboboooboobbooboobbobobooboo
gogboboooboobbooboobbobobooboo
gogboboooboobbooboobbobobooboo
gogboboooboobbooboobbobobooboo
gogooooboobooon

0 Vp(X)
B Vp(Y)
B Vp(2)

100%

80%

60%

40%

20%

Ratio of Vp (100-500Hz)

0%
13% 21% 36% 50% 64% 79% 92%
Aspect of ratio Z/X

Fig.4 Balance of Vp Inside Cabin Model

Fig3000000000000000zZ00O0O0000O
000000000 O01000500Hz0 0000 X0 YD zO
00 VaXM VE YD vEzmOOOO0Fig4d 000

Fig40 0000000000000 ZOOODOO000O0O
O00O0XYODOODOOOOOOOOVEXM ve Ymo
0000000000000000000Z000000
00000000XYODOOOOODOODOOOOO0O0O
0000000000

32 0000000

N Speaker

SpaceB

X :

Laser H
vibrometer *

—]

’ %/L
’ %’L %’L
SpaceA
bk

MIC1 MIC2 Mic3
for particle  for particle for particle
velocity velocity velocity

Cabin Model Separated by Plate

Fig.5

ljpoboooobooooooobooooodnoilood
soo0HzO O OOOOOOoOoOoooobooobooooooan
goboooooooobooooooboooooooood

gobogoobooboobbooboobbooboo
goboooobooboooboo

gobooboobboobooboobbooboo
gobogooboobboobooboboooboo

Fig50 OFig3000000zZ/XO0130 0000000
gbooooboobooboboobooboooobo
gogboooboobboobobooboobbooboo
godooooooooBooobopooboboboboboboAdOO
ooboboboooobobooooboADbDOOoOoooDoOos
000000000 0dFg60000

O Vp(X)
B Vp(Y)
(L Vp(2)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Ratio of Vp (100-500Hz)

Vp mic1
Fig.6 VpO Micl-3 in Space A with Plate[

Vp mic2  Vp mic3

Figd0ODODODDODOODODOOOOBOODODODAOD
goooboboboooooboADbbooogoobobooo
gooooXxyoboooboooobooooooooood
gooooooooooboXobooyoooooood
goooooooooobobbboXyooooooodo
gooooood

goobooboobobooboobobooobooboo
gogboooobooboboobobuoobboobobooboo
goboboooboobboboboobbooobga

gobmodbooooboobooobobooboooo
gogboooobooboboobobuoobboobobooboo
gobooooogd

1.0E-08

R? = 0.55
'E‘ PY
£
= °
T
3
S ¢ _
o
=] * *
% .
< S
50E-09
0 02 0.4 0.6 08 1

Vibration displacement (100-500Hz) [mm]

Fig.7 Plots between Vibration Displacement of Plate
V.S. VpO XYO in Space A

— 102 —



No.2601 200801

gboooo

gobogboobbooboobboobooboo
gobooboobobooboobooobooboon
goboobogoo

00000o0ob0oo0obboobbOUDioods00HzO
gbobobooAdDODODODODODODODOn
000w XxXYMOoOOOODOADODODDOODOFRg7OODODO

gobooboobbuooboobbooboobobo
gobobboooobobboooboosBobbboooo
gobobboooobbbooooobbooAb0oogon
goboobooboobboobg

gooobobooooobobobooooobooboBobbOoO
ddddoooooAbbooooooADbbbDDDDD
gobooboobobooobooboobboooboooboobg
gobooboobboobooboooobooboon
goboobogbogoo

33 DOboooboobooo

obgs3i100d3200000b00ooobooobooogn
Al00O0ODoDoOOoooooobboooobobobooooo
0000000000000 Fig.8

SpaceB

B for
sound pressure

Laser -
vibrometer

’ MIC_A for
, »
SpaceA// sound pres%’ﬂ
L —
’ / X
Y

Fig.8 Cabin Model with Absorption Material

goooAdUbbbOOoooobobbooooobobobog
SPLOOO0OODOODOFRQOOIDODODODOODOODODOODO
BOODOOSPLOOODODOODOFig100OODO

— Plate only in space A
100 —

- - ' Plate with absorption material in space A

SPL(dB)

300 400 500
Frequency(Hz)

Fig.9 Acoustic Transfer Characteristic of SPL in Space A

Oo000AD00ODOO0ODO0ODODOAO 2500 500Hz
000000000 OdFrgMOOOOooooooonoo
gooobobobooooboADbbbooooobbbooo
gobogoobooboobbooboobbooboo
goboboooboobbooboo

OO0OFglOOOOODODODOOODODOODOODODOB
gboobogoi1eod400HzOODODODODODOODOODODOB
goobobboboooooooAb0dooooono
goboosooobooboooobod

98 — Trim only
- - Trim with absorption material

100 200

300 400 500
Frequency(Hz)

Fig.10 Acoustic Transfer Characteristic of SPL
in Space B

ggooboboooooooboboooADdobobbooo
gobooooboobboBgobooobooboonboo
2000000000000 O0OO0DDOUOODDODbDOObOD
gogooboboboooAddObDbDbbooooobobbooo
goooooBogggspPLOgooooospPLOOd
OFig110000

* Vp(XY)

20E-08 [

m Vp(2)

Vp (100-500Hz) [m/s]
\
.

R? = 0.25

00E+0Q L —BF——=s—=s-=s8=_= -
-0.05 0 0.05 0.1 0.15 0.2 0.25
/SPL (100-500Hz) [dB]

Fig.11 Plots between Vp behind Plate at Space A-side
V.S. O SPL in Space B

Fig.11OOOOODAOOOOODOOOODOOODOVp
gxyoooodoooooosoooooooooospLO
gobooobooboooooodobooooooobooosn
gobooobooooooooobooooooooon

— 103 —



ooboooooooooon

No.2601 20080

Al00OO0DoDoDOOoooooobboooobbobooboooo
gooogoo

40000000

gooooooOOoO0o0o0oooooobooooogioon
500HzOOODOOOOO0ODOODbOOoDOOoOoboooooooo
ggboboooboobbooboobboobooboo
ggboboooboobbooboobboobooboo
goooooooboobobbbbobooooooooobooobo
goboboooboobooooboon

41 DOO0OOOObOoObO

gobogbooobbuooboobobooboobooo
ggboboooboobobooboobboobobooboo
goboobooobobo220bb00o0oobooAOOO
gobmogooooboosobbobobobobobooogg
gooobooboooboooboobooooboobbooo

Fig.l20 000 0000000000000 0ODO0O0O
ggboboooboobobooboobboobobooboo
goboooboobOoobOoobe0bObODbObODbDOn
000000FQ30 0000000000000 0OD0OO
OFigl400 00O

MIC for particle

Headliner \vewy s/\? #\?

Laser
3; \ Vibrometer
0 A
Z
Speaker
X

Fig.12 Measurement Condition of Surface Vibration and Vp

Speaker

Fig 30 0O DOO0OOO0ODOO0OD0DO0O0ObOooDoooooog
goodooobobobobbbooz2nbobbbooogd
ggbobooboobobooboobboboboobooo
goAlbgooooooboooo

Fig.u400O0D20000000000000O00ODOOO
gobobooboooo0ooAbbDbOOOOo0oooooooo
goooboboboooAddO0obDbboooobobbog
goodogibleoHzOO315Hz 00000000000
goobbboooobbooooos2ngobooooooo
gooboboboooooobobobobobooo
gooboboboboooooooon

Headliner A_VpXY
——— Headliner B_VpXY
== =Headliner A_VpZ

"T,; A
o
€
=
>
N \_’-—4 :'\
- / \- - - p—
100 200 300 400

Frequency (Hz)
Fig.13 Characteristic of Vp behind Headliners

Headliner A
] — - -Headliner B
N
c £ AN
Q0 c
5 g .
58 /’ \\
> & L \
E- ,/ \\ ~ _ S |
©
0
100 200 300 400
Frequency(Hz)
Fig.14 Characteristic of Surface Vibration of Headliners

erA
Fig.15 Vibrational Distribution of Headliners

Headliner B

cooboodooboooooooooooooooooon
gobooooooooobooobooooooooon
gbobooboboboobooAbDBOOOOOOOOOO
O00Fig.15M Fig150000000000AO0BOOOO
goboooooooooboooobooooooooon

— 104 —



No.2601 200801

gboooo

ggbobooboobobooboobbobobooboo
ggbobooboobbooboobboobooboo
ggbobooboobobooboobbobobooboo
gogbooooboobooon

42 0J0O00OO0O0OODOODOODOO

gobogboobbooboobboobooboo
gogoboooboooboboobo

goooboboboboooooooobobboboogod
gooboboboboooobobobobobooobooo
ggboboooboobbooboobbobobooboo
gogboboobooboobobuoobooboob

gpooolo0okm/h0000DO0O0O0OODODOOODOO
0000000000000V XYM FigleD OO OO
000D0000o0d0Frel700DOOOOO

Fig.le0 O DO DOODOD0DODO0D0O0DOO0O0OODODOODOO0O
goboboobboobowXxyoooooooboooog
goood

——— Current model
- - - -Lower stiffness
E /\J_f\
£ o N r'\\ MRS AN
; I‘ . - ~ "t -
X .'~_-\
>E '\/\-’ N
100 200 300 400 500

Frequency(Hz)
Fig.16 Characteristic of Vol XY behind Vibrated
Headliner

O00OFgl700000D0O0D0O0O0ODODOO0ODOODOO
goooogooobobobbbboooooooooooboobo
go0DoO0o0ob0DoODbOOo.AdOSdIBOADDDOOO
goobooobooon

Current headliner w/o absorption material
"""" Current headliner with absorption material
— - - Lower headliner with absorption material

N 10dBA

SPL at driver's ear (dBA)

100 200 300 400 500
Frequency(Hz)

Fig.17 Effect on Reducing Road Noise

gobooboobbooboobooobooboo
gobobooooobobobooobbboouobbboo
vp Xy ooooooooooooooooooooo
goooooboobobbboboooooooboobobobon
gboobooooooooooboosooHzO O OOODO
goboooogo

stgnon

gobooboobbooboobooobooboo
goboobobooboobuooboooboboo
glooosooHzZO OO ODDOODOOOOODOOoDOOobOOoOoDO
gobooooobooon
(1) OO0O0DO00DO00O00000000000000000
gobooboobobooboo
(2 DOOO0DODODOO0OOO0OOO0OOOOO0OO0IOOO00
gobooboobobooboobboobobooboo
gobooboobobooboo
(3) DOODO0D0DOOO0O0DODO0O0O0OO0ODO0OO0OOO0OOOoOn
oool1oOsocoHzO OO OOoOoooooon

goodg

(1) O0OO0DOOSEAD0O0O0O0O0DOOODOOOOOOOO
0 O Honda R&D Technical Review[ Vol.18[1 No.10
p.149-15300 200601

(2 D0000O0O0000000O0O0DO T Toyota Technical
Review(1 Vol.5400 No.20 p.70-7500 200601

(3) O00O0OO0O0300000000000000000
godooboooooooooooooboooog
0000000000 0O0p.263-4380 20000

(4) DOODOOOOOOOOOOOO0OmMOOO0OO0OOOon
p.27001 197800

e 000m

goog

— 105 —



gobooooovocoono No.2600 20080

goooad
18 OOo0doboogvoctudd
Reduction of in-Cabin VOC
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Summary
MAZDA has worked on the reducing of in-cabin VOCO Volatile Organic Compoundsl to offer a

health-conscious automobiles. It is necessary to identify the main source of VOC and to clarify the
extent of the effects of each part/component to in-cabin VOC in order to reduce VOC. MAZDA
established two evaluation methods. One is screening method by 20L small chamber and the other is
2m’ large chamber method that can clear the contribution for in-cabin VOC from arising each
interior parts VOC.

In-Cabin VOC of new DEMIO and ATENZA has been suited to a JAMADO Japan Automobile

Manufacturers Association, Inc.[J Voluntary Action Program by using these evaluation methods.
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Table 1 Indoor Concentration Guideline for 13 Substances
Formulated by Ministry of Health, Labour and Welfare
(As of Dec.2004)
Substance Indoor Concentration Guideline™
Formaldehyde 100 ¢ g/m® (0.08ppm)
Toluene 260 g/ m® (0.07ppm)
Xylene 870 g/m® (0.20ppm)
Paradichlorobenzene™? 240 tg/m® (0.04ppm)
Ethylbenzene 3800 1 g/m® (0.88ppm)
Styrene 220 1tg/m* (0.05ppm)
Chlorpyrifos 2 1g/m® (0.07ppb)

0.1 ug/m® (0.007ppb) for children

Di-n-butyl phthalate

220 1tg/m* (0.02ppm)

Tetradecane

3301g/m* (0.04ppm)

Di-n-ethylhexyl phthalate

120 ug/m® (7.6ppb)

Diazinon 0.29 4g/m* (0.02ppb)
Acetaldehyde 48 g/m® (0.03ppm)
Phenobucarb? 33ug/m’® (3.8ppb)

*1 : Converted to values at 25°C ;ppb=1/1000ppm

*2 : The following chemicals have been excluded from in-cabin
VOC, because repellants for ants and insects are used mainly
at home but not used in automobiles: Paradichlorobenzene,
Chlorpyrifos, Diazinon, and Phenobucarb.

Table 2 JAMA Test Method

ltem Test Condition
Test Vehicle The normal production process, and
kept for not more than 4weeks
(preferably 14 to 28 days)
Temperature 40=+2°C (approximately at the position
of Passenger of the driver’s nose)
Compartment
Measuring Mode Closed and left-as-is mode : on the
short-term impact for formaldehyde
Driving mode : on the long-term impact
for other chemicals
Preconditioning Closed and Left-  Driving Mode
as-is Mode
Temperature »
of Passenger Radiator Lamp on
Compartment
(°C) 40f-------4-----
4.5 hourE
] R A R L
30 15
Cabin minuteq | minutes)
Air > >
Collec-
tion | Test ) _30
Booth | Minutes minutes
00

Fig.1 Test Schedule
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Table 3 Reference Standard

Standard Object Method Testing Sample
Substance Temper- Size
ature
()
VDA275 Form- Flask 60 40X
aldehyde 100mm X
Thickness
VDA276 VOC 1m’- 65 Compo-
Chamber nent
VDA277 Total VOC | Head-space 120 Pieces of
Vial 10-25mg
VDA278 VOC Tube 90 10-60mg
JISA1901 VOC 20-1000L 28 Part or
+Carbonyl Chamber Small
Compound Piece
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Table 4 Test Method

VDA276 JISA1901
Chamber Volume 1m® (1000L) 20~1000L (£5%)
Test Temperature 65°C 28+=1°C
) - 45 % at 23 °C or o/ 4 EO
Relative Humidity 5 % at 65 °C 50%+5%
Air Exchange Rate 0.5 per hour 0.5+0.05 per hour
) ) 2.5 hour 1day, 3day, 7day,
Sampling Timing 14 1day, 28+ 2day
Capture Tube\

Inlet )

T
\
~

[
e

Outlet

C 1

— Chamber
Air Cleaner Flow Meter Sampling Dehumidifier Oven

Pump

Fig.2 Evaluation Equipments 20L Chamber[
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Table 5 Source of VOC of 4 Substances

Source of VOC Ratio of Effect Extent
(Parts / Material) (©:High, O:Middle, A:Low)
Toluene | Xylene | Form- Acet-
aldehyde | aldehyde

Sealer © © O
Painted Panel © © O
Painted Door Trim © ©
Other Paintings © © O
Window Glass Bond © ©
Bond of Trims © O @) O
Adhesive Tapes ©
Leather Steering © A
Base Material (PP) O O
Dash Insulator O O A ©
Harness ©
Polyacetal Resin © O
Urethane O A © ©
Floor Mat O ©
Top Ceiling O ©
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Summary

Recently, reducing paint usage to reduce VOC exhaust and cost becomes an important task in auto
painting area. However, to correspond flexible production that is producing of a wide variety of
colors in small volume which is market demand, paint lossl] color change lossl] occurred when
changing paint color has tendency of increasing.

Many countermeasures have been taken to improve color change loss, however, drastic measure
has not been achieved.

In this report, we would like to introduce implementation of cartridge paint system as high

efficiency multi-color variable-volume system, after solving issue of high initial investment and

running cost.
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Table 1 Comparison of Color Change Method

Color change loss
Kind of color change method Stabmltty of Initial cost Mamtentance f?pace
Paints | Thinner | 9uality cos efficiency
(DMulti gear pump + CCV
(Conventional system) A © @ o o o
(@Multi feed (@] o o [0} o
(@Exchange of gun o o o) A A A
(@Gun with a paint tank internally A A © A O
(©)Single color cartridges © o © A A
Cartridg
(®Cartridges that can be
changed color A A © © & ©
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[ Judgment of model&color | E Table of quantity of paints

Model No
Not No2 | No3 | No4 [ No5 | Nob
Not 82cc| 72cc| 88cc| 91cc| 64cc| TTcc| -+
No2 | 100cc| 88cc| 107cc| 110cc| 78cc| 92cc| =+
No3 | 93cc| 82cc| 100cc| 103cc| 72cc| 87cc| ==+
Nod | 77cc| 70cc| 90cc| 84cc| 64cc| 72cc| =+
74cc| 65cc| 79cc| 80cc| 61cc| 69cc| ---
Nob | 85cc| 72cc| 92cc| 94cc| 66cc| 80cc| -+
No7 | 110cc| 98cc| 118cc| 120cc| 87cc| 105cc| «=+

[ Reference to quantity of paints filling ]4—
Paints filling

Calculation of amount of paints used}_>
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Fig.5 Procedure to Feed Back Quantity Filled Up
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Optimization of Side Airbag System
Using MADYMO Simulations
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Summary

This paper describes the optimization of the side airbag system to improve injury and optimization
approach using a MADYMO model for side impact. This study simulated a side impact with an ES-2
was simulated as follows[]

First, MADYMO model has been established and correlated with a crash simulator. After the
correlation, door intrusion and airbag vent hole size were used as main parameters to evaluate the
sensitivity. As a result, it was demonstrated that this model has a reasonable response and good
correlation. Second, the side airbag was optimized using genetic algorithm and quality engineering

for the Euro NCAP mode. Then, results from those two approaches are discussed.
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Table 1 Side Impact Test Mode Table 2 EuroNCAP Evaluation Items
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FMVSS214 | LINCAP | IIHS ngfé“ N;WDZ;“ N;gfé“ N;WDZ;“ HEAD e
| o (Bt (BB | R (B | B Head_3ms
Mode _ CHEST Deflection
Velocity 55kph 61.9kph 50kph 32kph 55kph 32kph 55kph - - -
5\7;;; 1367kg | 1360kg | 1500kg - 1367kg - 1367kg VISCOU.S Criterion
Name | DOT-SID | DOT-SID| SIDils _|EuroSID-2re|EuroSID-2re| _SIDlls | SIDIis ABDOMEN _ |Abdominal Force
; f PELVIS Pubic Force
BACKPLATE |Load
Dummy View o i T12 Load
Moment
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Time
Fig.8 Upper Rib Deflection Criterion Pulse
Table 3 MADYMO Specifications
ITEMS SPECIFICATIONS
Version 6.2.1 Test
Computational Environment Windows XP MADYMO
Dummy Multi Body
Seat Multi Body
c
Door Multi Body 2
(5]
Side Air Bag FEM 2
Computational Time 280s 8
== Test 7T|me
- —#—-MADYMO Fig.9 Middle Rib Deflection Criterion Pulse
o
% T
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E ==Test
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Fig.6 Sensitivity Response of Intrusion Velocity E’
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Fig.7 Sensitivity Response of Vent Hole Size E
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Table 4 Baseline of Parametric Studies

INTERIOR PARTS BASELINE

Side Airbag Shape Thorax
Inflator Conventional
Coating Without
Vent Hole Diameter|35mm

Seat Characteristics Conventional

Door Characteristics Conventional

Table 5 Parameter Matrix for GA

PARTS|PARAMETERS VARIABLE RANGE

Airbag|Coating With / Without
Vent Hole Diameter 20mm to 50mm
Inflator -15% to +15%
Time to Fire 6ms to 10ms

Vertical Position from Basic Set

-15mmto +15mm

Door

Chest Portion

-10% to +10%

Abdomen Portion

-10% to +10%

Pelvis Portion

-10% to +10%

Fig.12 Improvement Ratio of ES-2 Average Chest
Deflection for MADYMO
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Table 7 Parameter Matrix for QE

LEVEL

PARAMETERS

=N

Airbag Coating w/o

Vent Hole

Inflator

Time to Fire

Airbag Vertical Position

Chest Part of Door Characteristic

Abdomen Part of Door Characteristic
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Pelvis Part of Door Characteristic

+— Before
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Table 8 Optimization Results of GA and QE

0%

Current

Optimum with  Optimum with
GA QE

Fig.16 Improvement Ratio of ES-2 Average Chest
Deflection for MADYMO

Part Parameter Current |Optimum with GA  |Optimum with QE
Airbag |Coating Without |With With

Vent Hole Diameter 35mm _ [20mm 20mm

Inflator Normal [Normal Normal

Time to Fire 10ms _ |8ms 6ms

Vertical Position from Basic Set |[0mm Omm Omm
Door |Chest Portion Normal [-10% -10%

Abdomen Portion Normal [Normal -5%

Pelvis Portion Normal [+10% +5%

Table 9 Summary of Three Viewpoints

Application Range Calculation Efficiency Robustness

GA Unlimited 77.8H Not Quantitative

QE 8 Parameters 78H

“using L18 2.64 dB Improvement
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Development of Rear Side Obstacle Warning System
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Yoshikazu Nobutoki Tatsuro Takahashi Kenji Shimizu
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Rear Vehicle MonitoringD 0000 0000000000000 DOODO0O0O0O24GHz OO0 0O0OOODOODOOOO
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Summary

To contribute to accident reduction, we promoted development of driving assistance and
preventive safety technology focusing not only in front area but also in rear and rear side areas.

With this background, we developed two types of rear side obstacle warning system which suite
each market environment and are currently proceeding with their commercialization. One type is
Blind Spot Monitoringd system whose detection range is close-range blind spot area at rear side of
the vehicle and the other type is Rear Vehicle Monitoring[d systeml whose detection range is rear of
the vehicle, up to approx. 50m away from the vehicle. Blind Spot monitoring introduction is for the
U.S. and Rear Vehicle Monitoring introduction is for Japan/Europe. Those systems use the 24GHz
radar as sensor and we are the first manufacturer in Japan to commercialize them and we are also
the first in the world to roll them out globally around the same time. In this paper, we summarize

each of the two types of rear side obstacle warning system with 24GHz radar at an early stage.

go000oobOdoooooooboooobooooooao
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gooo0oboOdo0ooboooooooooboooobooao Rear Vehicle Monitoringd D OO0 OO0 OOO O OO O Blind
oo’ Spot Monitoringd 0 0 O 0O O CX-90 O Rear Vehicle
godooooooobooobooobooooooo MonitoringD OO0 000000000000 O00O0O0OO0O
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Table 1 Comparative Table of Typed 0O 0 OO

Left Right
Adjacent Adjacent | Left Rear | Right Rear
Zone Zone Zone Zone
Type Coverage | Coverage | Coverage | Coverage Function
Blind Spot
1 X X Warning
Closing
Vehicle
11 X X Warning
Lane
Change
11 X X X X Warning
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Summary

Since it is not easy for onboard sensors to detect oncoming and crossing vehicles at intersections,
it is difficult for autonomous driving assistance systems to prevent crossing collisions and right-
turn/left-turn collisions. Thus, Japanese auto manufacturers are studying safe driving assistance
systems with inter-vehicle communication technology.

In order to develop an algorithm for collision judgment that is one of the key technologies of safe
driving assistance systems with inter-vehicle communications, we developed a test vehicle equipped
with seven safe driving assistance systems such as a right turn collision prevention system and a
crossing collision prevention system. This paper describes an overview of the systems. Test results
are reported with a description of the algorithms utilizing digital road map database of a

conventional navigation system.
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Fig.1 Communication Range

Table 1 Driving Assistance Systems with Inter-vehicle Communications

Place where system is activated

Safe driving assistance systems

Head-on collision prevention advisory system

On roads

Lane changing collision prevention advisory system

Multiple pileup prevention advisory system

Right-turn collision prevention advisory system

At intersections

Left-turn collision prevention advisory system

Crossing collision prevention advisory system

Crossing pedestrians collision prevention advisory system

Table 2 Specification of Inter-vehicle Communications

Transmission method

Constantly broadcast, CSMA (Carrier Sense Multiple Access)

Communication band 5.8GHz-band
Minimum communication cycle 100ms
Communication data size 100bytes

Contents of communication data

ID, vehicle type, position (latitude and longitude), direction, velocity,
driver’s operation information such as turn signal and brake pedal, etc.
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Layout Quality Improvement and Efficiency

Improvement were Achieved by Using CAD Template
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Summary

In a new model development, so-called* frame line”, which is 3D CAD data of body frame, serves
as the basis of vehicle layout activity. By utilizing modeling history functions and knowledge
functions of new-generation CAD software, a template was created with this“ frame line” combined
with high-speed modeler complying with design standard and evaluation/verification tools for
design/manufacturing requirements. By applying the template to new model development, already-
verified frame line complying with new design was released in a short period of time and was

supplied to the vehicle layout activity so as to contribute to improving layout quality and efficiency.
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Numerical Analysis-based Activity to Reduce Heat Damage

by Improving Air Flow through Engine Compartment
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Summary

We tried to reduce thermal damage in engine compartment by increasing air speed rather than by

using a conventional measure of adding heat protection. First we visualized air flow in engine

compartment by using a general numerical simulation software program. This enabled us to identify

air speed can be increased around exhaust system downstream from engine, the area most

susceptible to heat. Then we conducted vehicle testing and confirmed the increased air speed can

help reduce component temperatures.
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Wear Prediction Calculation of Bearing and Correlation Using
Thin Layer Activation Technique
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Summary

Wear concern for bearing is raised because of expanded boundary lubrication area due to HEV and
Idle Stop System. Research was taken place in search of Elasto hydrodynamic lubrication calculation
procedure which enables to assess the boundary lubrication.

Furthermore, wear measurement was conducted by applying the Radioisotope Tracer Method using

Thin Layer Activation Technique to examine the prediction accuracy.
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Table 1 Comparison of Radiation Dose

Radiation dose [mSv] [ltem
0.001~0.010|Thin Layer Activation Technique
0.19]It shuttles between Tokyo and New York by
aircraft.
0.1~0.3|X rays of chest taking a picture
2.4|Global average of radiation that person receives
in one year.
4|X-ray taking a picture of stomach.
7~20|Taking a picture by CT scan.
50|Limit of radiation to which person who attaches
on business related to nuclear power may be
exposed in one year.
250|A decrease of white blood corpuscle.
(When you receive it at a time collectively.
It is the same as follows. )
500|A decrease of lymphocyte.
1,000|Acute radiation damage. Evil intention and
vomiting, etc.
2,000|Hemorrhage and depilation, etc.The person of 5%
dies.
The person of 50% dies.
The person of 100% dies.
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7,000~10,000
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Summary

This paper presents the procedure to simulate the transmission error in a planetary gear of star
type. A planetary gear system is a kind of constrained geartrain. Accordingly a number of gear meshes
between planet gears and a sun gear or a ring gear affect each others. Therefore a coupled analysis
method of the transmission error has been developed. Then this method is applied to study the
effects of mesh phasing and tooth surface error on the transmission error and mesh excitation force.
As a result, a sequential phasing has a great advantage for reducing transmission error and mesh
excitation force compared with a simultaneous phasing. This effect is expected when planet gears

have different tooth surface errors from one another as well as homogeneous tooth surface error.
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Table 1 Gear Data

Item Sun | Planet | Ring
Module 1.17
Number of teeth 49 | 20 | 8
Pressure angle 19°
Helix angle 22°28'59"
Direction of helix LH RH RH
Face width (mm) 19 19 19

Modification (pm)
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W

(a) Optimized

(b) Defective

Fig.4 Flowchart of Numerical Procedure
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Table 2 Combinations of Planet
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Case P1 P2 P3
None O O O
P1 X O O
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All X X X
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Development of High Efficiency Face Milling Technology
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Summary

In response to variation of customer’s needsl] vehicle type, displacement, gradel] Mazda have
innovated flexible and robust production system. In each machining drill, face-millingl] we’re
developing standard tooling, which can machine various parts.

This report describes on face-milling, aiming to obtain both quality and productivity by optimizing
tooling condition and cutting condition.

For the development of high efficiency face milling, we made a new approach by integrating
Taguchi method into machining CAE, which can upgrade simulation to practical analysis tool,
enabling us to save engineering time and cost greatly. Based on this analysis, we fabricated only one

optimum tool which enabled us to achieve both the target quality and productivity in production.
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Fig.1 Machining Production Line
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Table 1 Control Factor and Level

Control Factor Level1 | Level2 | Level 3
A:Coolant A1 A2
B:Main Axis Rotarional Speed Low Median High
C:Feed (mm/Insert) Low Median High
D:Side Blade Corner Small Median Large
E:Axial Rake Angle Small Median Large
F:Radial Rake Angle Small Median Large
G:Relief Angle Small Median Large
H:Corner R H1 H2 H3

P Power Average

0 \‘s_/ N NN

w = VA

e > M1 _

r T M2 gL —
Time

Fig.9 Wave Data

Table 2 Experiment Data

N1 N1

y 11 y 12 y 13 M11 M12 M13

0.0573 [ 0.1135| 0.1669 [ 0.0004 | 0.0008 [ 0.0012

L N2 N2

y 21 y 22 y 23 M21 M22 M23

0.0486 [ 0.1032 | 0.1540 [ 0.0004 | 0.0008 [ 0.0012

Unit (y:KW ) Unit (M:g)
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Fig.10 SN Raito and Sensitivity

Table 3 Prediction and Confirmationd dbO

SN Ratio Sensitivity

Prediction | Confirmation | Prediction | Confirmation

Conventional 8299 83.77 43.20 41 .44

Condition

Optimum

Condition 88.18 88.54 40.99 39.07
Gain 5.19 4.77 -2.20 -2.37
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Optimization of Die-Design Standard for Core Pin
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Summary

The aluminum die casting enables to build precise products with high productivity in short cycle
even if the product shape is complicated and thin. However, a process of filling up the hot molten
metal speedily grows high load to the die, causing problems such as core pin breakage and mold
breakage, resulting into disturbance to the MP operation. In order to eliminate the pin breakage, the
engineers thoroughly investigated and analyzed the actual products on site and understood the
mechanism of the pin breakage due to seizure. Then the pin design standard was optimized using
Quality Engineering and adopted to the mass production. This improved the MP operation. Moreover,
by conducting design operation with the optimized standard, the MP preparation process without re-

designing was achieved.

gobooooogon
gomoobbooooooooobobbboooog
goboobooobbooboobobooboobooo gogboooobuooboboboboobboobobooboo
gobooboobobooboobooooboobooon goodg
O00000FglOOODDOODODODODOODOOOODO

woogo

cobooooooooooboooooooooogoon Die
cobooooooooooboooooooooogoon
goboboooooomoomooooooooogoon
cobooooooooooboooooooooogoon E>
cobooooooooooboooooooooogoon @ re pin

00000000000000000000000000 %‘i‘“‘“““l
00000000000000000000000000
00000000000000000000000000 Fig.l Die-Casting

0102 ODOOOOOoOoOoOoO
Powertrain Production Engineering Dept.

— 165 —



ooboooooooooon

No.2601 20080

2000000000000

gdddoooooooooobobobobobobooooboon
g ooooooon
goboooobbooobbuoooboboooobbooo
gooooooogd

0000000000000 0@ODOO000O0ooonn
O0D000Fe-ASIDODODODOODOODO®@OOOO
0000000000000000Fig2M®00000
0000000000000000000000@O000
00000000000GoOO00000000000n
g oooon
0 Fig.3[1]

oo boboboobobooooboon
g oouoooo
goodoobobbooobbuoooboboboooobboo
gooooooooood

I3

Pin material A g &
Fig.2 Fe-Al-Si Compound Layer

Burning of aluminum

Coagulation \l/

<

Tensile

—>
Release

Fig.3 Pin Breakage by Burning of Aluminum

3ggboooooDg

cooooooboooobooobooooooooon
gobooobooooooooobodooooooon
gooooooooobooboobooboobobogoon

gogbogooboobboobbooboobbooboo
gogbogooboobboobbooboobbooboo
gogbogooboobboobbooboobbooboo
0000000000000 000o0o0O00Fgd4dOOO
gogbogooboobboobbooboobbooboo
gobooooboobbooboobbooboon

N2

Load

.- Ideal

Surface area of core-pin
Fig.4 Relation of Surface Area-Load

goooooobobobbbooooooobooboboo
gooooooobobbbooooooomboooog
000000000000 00000TablelDOODO

Table 1 Noise Factor

Noise Factor N1 N2
Temperature of .
Melting Aluminum Low High

Soaking Time Short Long
Casting pressure Low High

A0000000000

41 0O0O0OO
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Table 2 Control Factor and Level

Control Factor 1 2 3
A| Method system factor A, A,
B| Material system factor B, B, Bs
C|Material system factor| C; C, Cs
D[ Method system factor| Low | Middle | High
E| Shape system factor | Small |Medium| Large
F| Metal system factor | Large [Medium| Small
G| Shape system factor | Small |Medium| Large
H| Material system factor| Small |Medium| Large
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Table 3 Analyses Data

Input Signal(mm?2) Linear
M, M, M, | Expression
N[ Y11 Yi2 Y13 L,

Na| Vo4 Y22 Y23 L,

Noise

<FHRA>
S 7
Li=M1 X y 11+tM2 X y 12+M3 X y 13
Lo=M1X y21+Ma X y 20+M3 X y 23
BT

r=M12+Ma2+M32
42 3R

Sr=y u?ty - -
HARITE 25 )

S ;=(Li+L2)%/2r
NX g DZEH) =D

SNy p=(Li1-L2)2/2r
FAAEE)

Se=S1S ;- SNy
FRATIL

Ve=Se/4
TG IRESTH

Vn= (Set+Sn.,) /5
SN [t(db)

n =10Log [(1/2r)(S ;-Ve)/(1/2r)Vx]
K (db)

n =10Log [(I/Zr)(SB'Ve)]

c+yas? (f=6)
(=)

(=9

Table 4 S/N Ratio, Sensitivity Calculation Result

Test RE{TO Sensitivity||Test RE{TO Sensitivity]

—48.12] -1.72 10 |-51.91] —-6.78
—52. 4 —-1.46 11 |-43.22 1.94
—-37.47] -1.81 12 |-45.1 -1.4
—44.31] -2.34 13 |-43.96] -2.83
—50.71] —4.55 14 |-47.04 1.41
—46. 35 1. 05 15 |-42.84 0.1
—42. 25 0.5 16 |-40.37] -0.58
—48. 3 0.63 17 |-52.01] -3
—47. 7 —4.71 18 |-46.96 0.5
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Table 5 Confirmation Test Result

S/N Ratio (db) Sensitivity(db)

Prediction|Confirmation|Prediction|Confirmation
Jptimim 40 93 | -43.12 | -2.30 | -1.28
cnitial 47 46 | -45.53 | -1.53 | -1.84
Gain 7.23 2.41 | -0.77 0. 56
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Table 6 Confirmation Test Result

S/N Ratio (db) Sensitivity(db)

Prediction|Confirmation|Prediction|Confirmation
cptimm 19 71 | -17.72 | -3.98 | -1.97
chnitial o5 68 | —23.53 | -0.75 | -0.42
Gain 5.97 5.81 | -3.23 | -1.55

O000oO00obOoOoosSsNODDOOOb0ODbOoOooDbOoon
gobooboobobooboooboobbooo
goboobooboboobooboooobooboon

OOO0OSNOODOedbD D0 00000 0OOODODOOODO

/40 0000000000000000

gcuiidbr DOObObOooobboooboooobobg

02db0000000000000000O0O0O0O0O0O0O

gosuooobooooooobooo

goboobooobbuooboobobooboobooo
goboobooboboobooboooobooboon
gobooboobobooboooboobbooo

agoo

ooooooobooooboooboooooon
ooooooooood av7sd
Ooobooooooogasooooood

combooooooobooocoooboooooa
goobooooooooobooooooooooooon

goooboooboooobooooogobooooogn

goboboooooooooboooooooooooon
goboboooooooooboooooooooooon
goboboooooooooboooooooooooon
goboboooooooooboooooooooooon

gogbogoobooboobobooboobbooboo
gogbogoobooboobobooboobbooboo
gogbogoobooboobobooboobbooboo
gobooooobbboooobboooobboo
ud

gobooboobboobooboobbooboo
godbobOoobobobobobooooooooo
gogbooobooboobobooboobbooboo
gooboogon

goog

(1) 0000000000000 000O0O0D0O0O0O0O
000000 Vol.150 p.91-960 199901

m000m

gogodg goog

— 169 —



coooooooocoobooooo No.2600 20080

goooo
29 Dooobooooooooooon
Reproduce Accuracy Improvement of Robot
oooooog™
Yoshiyuki Nojima
00O

gobooooooooobgobobobooobooooooobobobobobooobooboboboboD
goboooobooboobbooboobobooboobbooboobobooboobboobOooboobo
goboooobooboobobooboobobooboobbooboobDbooboobboobOoobnobo
gogbooooobooboobbooboobobooboobbooboobDbooboobbooboobobo
gogboooobooboooboboobboooboobbooboobboooboobbooboobbOooD

Summary

In recent years, for the purpose of shortening of mass-production preparation period, various
industries using industrial robot have been introducing off-line programming system that does the
design and the verification of the robot operation on the computer. But users of these systems have
common issue that the technique to reproduce robot operation designed on the computer by the
manufacturing premise in high accuracy has not been established. To this problem, we worked on
the reproduce accuracy improvement in mass-production preparation of Demio and succeeded in
shortening at the launch period of manufacturing premise. It introduces the outline of the activity in

this text.
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