o

maZioa

vyg‘;ﬁiﬁ 5,?Z:|-D7A I;IEO(;:I-?N4ICAL REVIEW



























































































































































































































































































































































































No.34 2017

5.6

55

A F R

Fig. 20 L1 R R SwW
L10 R
Part B
Part A
Input [ Parts Date, SpotWelding Date, PaintingSeal Date, VS List{ Thickness Information ) ]» =t =
L1 To Dentify This Element

Identify Welding Position

No hereisa
Welding Pair.
Yes

1
L 2N identify REnd(¥I) aroundWeld | | 4| idantity PartEnd
T
LS Identify Near Part End
L6 of R End Boundary Edge

2
LT‘

Identify Near Edge between
Part End and Part End

Identify Near Part End

L3 | of R End Boundary Edge

| Identify Standard Parts

L8 T Identify Construct Parts

L9 [ Identify Position of the Crescent Moon_|
1

L10| Identify R End Pairof Seal Position

Thereisa
Construct Part Pair.

Fig. 20 Inspection Part Identification Flow
Fig. 20 R R
R R R Fig. 21
Part B DentR PartA g PartB

~(Refers as follows MR

Convex R

Refer as follows (1R

Section A

Fig. 21 Definition of R

Fig. 20 R
L2 Fig.22
A B SW R
SW R
A SW R

(B)Recognize R END of Part B

R of Part A
MR of Part B

&) Recoagnize
Target R

\(®)Recognize R END

Offset

@Infinite Line N
(Sample Point g'

2Direction to Go Directly

to Normal Line

SW Bonding
Surface

Normal Line

Fig. 22 Way of Thinking to Identify R END

6.

)
)

OK/NG
NG

— 121 —



No.34 2017

22

Development of New Welding Process in High Argon Gas

1 2 3
Masaaki Tanaka Naoko Saito Mitsugi Fukahori
4

Takashi Ogawa

Summary

With a purpose of providing "Driving pleasure” and "Excellent environmental performance” to all
customers, Mazda is developing vehicle weight saving technologies which improve both vehicle dynamic
and environmental performance. Stamping parts applied to suspension used under severe conditions are
difficult to reduce the weight as they need material thickness to prevent rusting. As rustproof parts
increase customer’s satisfaction and have appealing quality, we addressed welding technology
development with increased Argon ratio.

This technology minimizes the "slag"”, one of the causes of rusting, which is generated at welding, so
that the adhesion of E-coat painting is improved, leading to the significant improvement in rustproof
performance. However, as the amount of oxygen in the shield gas is significantly small in this process,
causing unprecedented variations, which may affect the rustproof performance. In this article, the
developmental process of High-Argon welding and the "turbulence flow" mechanism which is derived
from CAE analysis of gas flow at welding to be reported.

NVH

Fig. 1

Chassis Development Dept. Technical Research Center
4
Body Production Engineering Dept.
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23 360°

Development of Cognitive Performance of 360° View Monitor

1 2 3 4
Tomonori Ohtsubo Seishi Nakamura Yoshiaki Matsuba Toshiki Moribayashi
5 6 7
Shigeki Morishima Hideki Kobanba Soya Takeuchi
360°
360°
2017 CX-8

Summary

Mazda has been developing various safety technologies according to the concept of “Mazda Proactive
Safety”. This year, we introduce a newly developed recognition support technology for low-speed driving,
“360° View Monitor”. In the development, focusing on the fact that providing more information improves
drivers’ conveniences while it may increase risk of misrecognition, we consider providing information
that enables accurate recognition is indispensable. We have studied requirements for image recognition
and reflected them into “360° View Monitor” , a driving support system we developed focusing on the
safety. Our efforts based on human-centered design concept resulted in this breakthrough technology
which enables intuitive recognition in low-speed driving. This system is applied to New CX-8 launched in
2017 followed by Mazda 3 and others. This paper describes a part of our development activities of this
system.

NHTSA
210 1
5000 3 15
2018 5

1 4 5 7

Vehicle Testing & Research Dept. Integrated Control System Development Div.
Vehicle Development Div.
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360°
CX-8
360°

(1) The Wall Street Journal : U.S.to Require Rear-
Visibility Technology in Vehicles:http://jp.wsj.com/
articl-es/SB100014240527023037029045794740119
52333586 (2014)

(2) Terzis, Anestis (Ed.) : Handbook of Camera
Monitor Systems p.104 (2016)

(3) R,Nave : HyperPhysicsLightandVision;http://hype
rphysics.phy-astr.gsu.edu/hbase/hframe.html

(4) Zzhou Wang Alan C. Bovik : Modern Image
Quality Assessment p.24 (2006)
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24 SKYACTIV-D 2.2
Newly Developed Diesel Engine SKYACTIV-D 2.2

1 2 3

Mitsutaka Yamaya Kazunori Hirabayashi Einosuke Suekuni

4 5 6
Yasunori Uesugi Kouji Tsuji Masayoshi Matsumoto
2012 SKYACTIV-D 2.2
NOx
2017 RDE Real Driving Emissions
SKYACTIV-D 2.2 CX-8 2.2L
Summary

2012 SKYACTIV-D 2.2 embodied a combustion concept with a low compression ratio and high-
efficiency supercharging as key enablers and realized torqueful and smooth acceleration, class-top fuel
economy and clean emissions without NOx after-treatment systems. Maintaining these values, Mazda
has developed new SKYACTIV-D 2.2 and installed on CX-8, with a view to further improve thermal
efficiency and comply with the RDE Real Driving Emissions legislation beginning in 2017. This paper
describes a development concept of and new technologies adopted to the new 2.2L diesel engine.

1st Ste
1, P
2012 CX-5 2.2L SKYACTIV-D
SKYACTIV-D 2.2
2017
NOx RDE Real
@) Driving Emissions
SKYACTIV-D 3
SKYACTIV-D 2.2
2. .
Fig. 2
Table 1 Fig. 3
Fig. 1
1 3 4
Engine Design Engineering Dept. Engine Performance Development Dept.
5 6
Powertrain Development Div. Powertrain Planning Dept.
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Effect of the Shape of a Front Window Frame
on Brain Activity Related to Kansei

1 2 3 4 5
Yoshihisa Okamoto  Takafumi Sasaoka Toshihiro Yoshida Kouji Iwase Masaki Chiba
6 7 8 9 10
Nanae Michida Atsuhide Kishi Kazuo Nishikawa Shigeto Yamawaki  Takahide Nouzawa
A
A
A

MRI Magnetic Resonance Imaging

MRI

Summary

The shape of a front window frame is formed by A-pillars, a front header, an upper surface of the
instrument panel, and others. It is known to affect the ease and pleasure of driving operation; however,
the underlying mechanism in the brain is unknown. Hence, in this study, we conducted experiments to
elucidate this mechanism using magnetic resonance imaging (MRI).

During the experiment, targets were presented at random on a driving-simulating animation of the
outside of a vehicle, viewed through two types of window frames with a differently angled A-pillar. The
participants pressed a button as quickly as possible when the target appeared. In addition, they
performed subjective ratings on their level of excitement.

The results showed that the reaction times to detect the target presented near the A-pillar were
extended when the pillar was tilted. In relation to the increase in reaction times, the brain region, which
is suggested to be involved in controlling visual attention, was activated. In addition, the activity of this
region was negatively correlated with the subjective ratings of excitement in the participants who had
considerable driving experience.

From the above results, adopting the “rectangle-shaped front window” as a basic policy will create good
Kansei conditions that will decrease the burden of attention control and eliminate the hindrance to
excitement.

1,3,4,6~8,10 5
Technical Research Center Integrated Control System Development Div.
29
Graduate School of Biomedical & Health Sciences, Department of Psychiatry and Neurosciences, Hiroshima
University
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Right2
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Right2
Rightl

(a) Vertical Pillar (b) Tilted Pillar

Fig. 2 Stimuli Used in the Visual Target Detection Task. Target Was a Red Circle Presented at Either of
Five Different Locations (Left2, Leftl, Center, Rightl, and Right2). The Window Shield with a (a) Vertical
or (b) Tilted A-pillar Was Superimposed on a Simulated Driving Environment

3.
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Astafiev @
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Right2
4. ’ :
Fig. 3
MRI MATLAB The Math-
Works Natick MA
SPM12®)
Right2
A
precuneus A
Fig. 4
Tilted Pillar Vertical Pillar
5.
n=16
n=16
BA9
Precuneus BA45
(BA7/31) BA10 MT BA19/37
Fig. 5
BA10
Fig. 4 Significant Brain Activities in the Tilted Pillar
Condition Relative to Those in the Vertical Pillar Condition @ MT
for Detection of the Target Presented at Right2 @

(Uncorrected p<0.001 with 20 Vox. Ext.)

BA10

BA19/37

BA45

(b)

Fig. 5 Brain Activities Positively Correlated with the Subjective Ratings of a Feeling of Excitement. (Uncorrected p<0.001

with 20 Vox. Ext.) (a) The Activation in the Left Superior Frontal Gyrus (BA9) Observed in the Low Driving Experience
Group (University Students; n=16). (b) The Activation in the Inferior Frontal Gyrus (BA45), Orbitofrontal Cortex (BA10), and
Middle Temporal Gyrus (BA19/37) Observed in the High Driving Experience Group (Mazda Employees; n=16)
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Left
Angular gyrus
(BA39)

Precuneus
(BA7/31)

Fig. 6 Brain Activities Negatively Correlated with the
Subjective Ratings of a Feeling of Excitement in the High
Driving Experience Group (Mazda Employees; n=16)
(Uncorrected p<0.005 with 20 Vox. Ext.)
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Fig. 7 The Overlapped Brain Regions between Those
Negatively Correlated with the Subjective Ratings of a
Feeling of Excitement and those Activated in the Tilted
Pillar Condition Relative to the Vertical Pillar Condition
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