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Summary

As competition to improve engine fuel consumption becomes more and more

intense, expectations for production technology are also rising. This article presents examples of
main production engineering development for improved fuel consumption.

Key words : Production Engineering, manufacturing, fuel consumption, engine, crowning, nano

roughness, spark plug, valve train
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Summary

Improved vehicle fuel consumption is vital as a way of protecting the global

environment and achieving energy savings. One means of improving fuel consumption is to reduce
the friction of hypoid gears. This report describes a method for predicting hypoid gear friction and
the development of production engineering of tooth surface treatment.

Key words : Power Transmission, Production Engineering, differential gear, hypoid gear, highly

efficient, surface treatment
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Summary

To rectify deteriorating stamping part shape precision caused by elastic recovery

after stamping, we developed a technology for highly precise simulation by considering the elastic-
plastic properties of materials. We applied this simulation to part shape precision measures by

paying attention to the driving force of spring-back.

Key words : Computer Application, Production Engineering, press working, computer aided
engineering (CAE), steel & iron, elasticity, plasticity
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Development of Spot Welding for 980MPa Ultra-high Tensile Strength

& W i
Tsuyoshi Yoshida
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Summary

In adopting 980MPa ultra-high tensile steel to automobile body parts, it is very

important to secure welding quality stability in spot welding, which is the main welding method in

vehicle assembly, at the mass production level. This article introduces an example of optimized

welding conditions using a heat elastic-plastic simulation. It also describes the application of
welding force control during spot welding, which is an approach developed in robot spot welding in

recent years.

Key words : Production Engineering, optimized spot welding conditions, heat elastic - plastic
simulation, weld force control during weld
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Commercialization of Technology for Automated Articulated Robot Assembly of Differentials
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Summary

A differential is composed of 11 part types and built onto the transmission.

Conventionally, differentials are assembled by manual work. We have developed an indirect
articulated arm robot for differential assembly and put it to practical use. This article presents our
efforts to commercialize automatic assembly through the development of this articulated arm

robot.

Key words : Production Engineering, differential, articulated robot, automatic assembly
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Engine Quality Assurance in the Engine Assembly Process
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Summary

Demand for high quality from customers and higher engine performance and

precision make it very important for process engineering to assure engine assembly quality. In
this article, we introduce some of the latest measurement and evaluation technologies for
improving quality abnormality detection and engine performance in the engine assembly process.

Key words : Production Engineering, quality control, manufacturing, assembling, quality
assurance, firing test, motoring test, quality improvement
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Summary The conventional reverse engineering system requires operators to do some time-
consuming manual operations. The authors developed algorithms that automate the segmentation
process and an automated system for all reverse engineering processes. The system can convert
complex measured data, such as those for forged crankshafts, into precise CAD data in a short time.

Key words : Measurement, CAD, reverse engineering, crankshaft, forging
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High-speed & Variable-pattern Bell Paint Application
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Summary

As efforts to reduce CO, emissions on a global scale accelerate, dramatic emission

reduction must be achieved in the painting process, which accounts for about 25% of all CO.
emissions from the automotive manufacturing process. Here, we developed a revolutionary new
coating method that halves the number of painting machines necessary by utilizing “atomization
technology” possessed by Nissan and “spontaneous formation theory” developed by Keio
University. As a result, we achieved lower initial investment and a significant reduction of CO.

emissions.

Key words : Production Engineering , painting , CO, , pattern , atomization , bell cup , uniform

orientation
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Development of Soft-Touch Injection Skin for Instrument Panels
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Summary This paper describes new technical development of interior instrument panels that
achieve “high quality,” “low cost,” and “global production” for the interiors of middle-class cars
and can be produced with a general injection molding machine. A soft feeling that is the same as
that achieved from the manufacturing method for high-grade cars, a 27 % cost reduction, and global
production in developing countries are made possible mainly due to technical development of thin
product molding (molding technology for high MFR resin) and development of a robot that
automatically removes thin and flexible product (the first in the world). The following is an outline
of technical development related to high soft-feeling instrument panel injection molding skin that is
installed in the new SYLPHY.

Key words : Production Engineering, injection molding
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Development of Workability Simulation Methodology for Vehicle Assembly
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Summary

A practical vehicle assembly simulation system that enables advanced study of

parts set workability and bolting feasibility has been developed. In conventional vehicle assembly,
an operator checks work feasibility with digital data. However, because this method takes a great
deal of time, complete survey is difficult. The newly developed system consists of 1) simulation
technologies to enable parts set path feasibility evaluation, and 2) simulation technologies to predict
interference of tools and parts. The system can be used to drastically shorten the vehicle
development period without the need for highly skilled operators.

Key words : Computer Application, assembly simulation, workability, parts set path generation
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Application of Locally Obtained Material to Automotive Special Steel Parts
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Summary In order to minimize the impact of the yen's appreciation and also meet increasing
demand for vehicles in the BRICS and ASEAN region, which are enjoying strong economic growth,
it is important for Japanese automotive companies to not only expand vehicle production capacity
in those regions but also promote parts and material localization. This article discusses quality
issues and their countermeasures in applying overseas local material procurement, with focus on

special steel for automotive parts.

Key words : Production Engineering, material localization, special steel, forging, powertrain
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Development of Hollow Camshaft Casting Engineering and Simultaneous Startup in Japan and Overseas Plants

Beowom oz

Tomohiko Sanae
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Summary Due to the need for weight reduction, we developed Nissan's first technology for
hollow camshaft casting engineering. As a result of hollow area dimension improvement in terms
of both thinness and strength, we successfully produced a camshaft that is 15% lighter than a
conventional drilled camshaft. We also vastly reduced production cost through effective use of
conventional production engineering. We further established a means of transferring production
engineering for simultaneous process startup at overseas plants and began hollow camshaft
production simultaneously in Japan and Mexico.

Key words : Production Engineering, camshaft, weight reduction, cost reduction, simultaneous
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Overview of Testing and Measuring Technology for Innovation and High Quality
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Summary Various kinds of electronics-control systems are being adopted for recent vehicles.
An essential element of their development is HILS (Hardware in the Loop Simulation) technology,
which links CAE and the actual parts of the systems. Originally, HILS was mainly utilized for
system reliability tests to ensure that systems work according to their specifications. However, as
the systems became more varied and adopted to more vehicles, test conditions needed to become
more complex and numerous. Thus, HILS is also being utilized to evaluate vehicle performance
that has mainly been evaluated with vehicle dynamic tests. This article describes two cases: one is
a simulation of VDC performance that enables testing of variants of vehicle models and conditions,
and the other is new HILS utilization for ITS performance evaluation with a camera sensor.

Key words : Testing, Chassis, electronics, simulation, vehicle dynamics, ITS, experiment
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Summary

Developing safe and secure automotive products requires the adoption of new

technologies based on driver conditions while driving. Estimating a driver's arousal level and
attention level is difficult. This makes it necessary to develop a method for estimating the driver's
state by physiological response and brain activity. This article introduces a method that we
developed to estimate a driver's arousal level in real time and attention level by using eye fixation-

related potentials.

Key words : ergonomics, arousal level, drowsiness scale, driver's attention, eye fixation related

potential, driving simulator
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Clarifying Mechanisms for Feeling of Riding Security by Dynamic Line of Sight Data Analysis

GO AR ¥ (SR U S R
Hideki Hayashi Satoshi Nidaira Makoto Murata
# £ FLAE HTBLE & & 7o RO T C 20 & B A BROIC T S8 5 F0% 4 BEIC % -

TETWLH, FYLHEVI LOEFINETO [REIOKE S ] L [HdtE] Ly HErs, [HE - 51
Sl R (K] Lo 2HlEETILTT, TA] OEUTDOAH ALV [IFAEOFE ] 1281
BB VBB EE L FMREED—D L o TWD, T2 [HM - 1] O%EICE. [V— b
DATTELYRHEILAIES NS | BEPELEboTHE ), EREMNTWE Y — FEEEO [HHETE
BE) | OB RTRKTH Lo ARETiE, NS OFEBRIBH % R — 3 25RO~ & L, [
AR EIRRET S (SmartEye) | & [ByAUMEFHIZE (XSENSOR) ] O#ZE L, Zhx vz A n =X
LRI OHEG F AT o

Summary Recently, achieving both security and comfort at a high level is becoming more and
more important in international markets, including emerging countries. This makes expanding
“riding comfort” from the current viewpoint of “vibration level” and “comfort” to include ‘line of
sight & field of vision” and “feeling of security” important. A key technical issue to achieve this is
clarification of ideal “body motion” characteristics based on the mechanisms of human sensation.
This makes analysis of dynamic body contact pressure to the seat essential, as motion of the upper
part of the body and head caused by force from the seat is closely linked to stability of “line of
sight & field of vision.” In this article, we introduce examples of mechanism clarification using the
latest measuring technologies, such as a “non-contact eye-tracking system (SmartEye)” and
“dynamic seat pressure distribution sensor system (XSENSOR)."

Key words : ride, comfort, secure, safe, mechanism, gaze, eyesight, head, seat, body, contact,
pressure, distribution, dynamic, measuring, noncontact, eye-tracking, equipment
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Low-Drag Car Development with Flow-Visualization Techniques for Fuel/Electricity Consumption
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Summary Research and development of vehicles' aerodynamic performance has progressed
especially in Europe, where it started as part of the quest to develop high-speed racing cars. In
recent years, amid growing consciousness of environmental issues, development of low-drag
passenger cars has been pursued for the purposes of lowering fuel consumption and reducing CO,
emissions all over the world. Nissan has also actively implemented aerodynamic development
since building a full-scale wind tunnel in 1968. A result of this effort was the successful
development of the Nissan GT-R, released in 2007, which achieved top-class aerodynamic
performance by optimizing airflow around a platform that included the engine room. However,
although the need to develop low-drag cars has been growing year by year, differentiation of
styling and cost reduction are also strongly demanded, and hence improvements in aerodynamic
performance have stagnated. This article introduces a new Cp reduction approach to overcome
this situation and a supportive airflow-visualization technique.

Key words : Body, Aerodynamics, flow visualization
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a) PSP painted

b) Measured pressure
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Development of an Oil Film Pressure Measurement Method at Main Bearings in an Operating Engine using Thin-film Pressure Sensors

Wz TS KW #E oI R H M i

Masatsugu Inui Kensaku Oowaki Takayoshi Furukawa Jun Harui
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Makoto Kobayashi Kenshi Ushijima
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Summary In order to analyze the oil pressure distribution of an engine's main bearings, we
developed thin-film pressure sensors that do not involve changing form or bearing rigidity. Using
thin-film pressure sensors, we measured the oil pressure of main bearings in an operating engine
and conducted calculations using EHL analysis. This article describes the characteristics of thin-
film oil pressure sensors, the results of measurement, and the results of comparison with
calculations of oil pressure at main bearings.

Key words : Testing, engine component, gasoline engine, tribology, bearing, crankshaft,
calculation, EHL, thin-film pressure sensor
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Table 2 Main bearing specification

Items Details Units
Rotation speed 2000 rpm
Shaft diameter 55 mm
Bearing length 20 mm

Diametal clearance 0.023 mm
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Development of Measurement Technology for Quality Enhancement
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To support “quality enhancement,” which is the third pillar in the midterm plan

“Nissan Power 88", Nissan is implementing quality-development activities to control product
variation. This article describes the measuring equipment that has been developed and introduced
to the inspection process at vehicle production plants in order to grasp the degree of quality

achieved.

Key words : Testing, quality enhancing, quality variation characteristics control, measuring

equipment
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Development of a Data Measurement System for Researching Use of Vehicles in their Markets
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To improve the quality of our vehicles, it is important to ascertain the many ways
our consumers drive them and apply acquired information in vehicle design. In this activity, it is
necessary to drive our vehicles in real-life environments, to measure the many signals received
from them, and to analyze the results in detail. We proposed applying requirement engineering to
these activities. As a result of application, we constructed a total system that includes
measurement and analysis. Requirement engineering aims to refine requirements and structure
systems. Our system provided high quality measurement data and operation efficiency in a
parallel full-hybrid system reliability assurance project for the Fuga Hybrid. Furthermore, we
applied the system to a cold-area experiment and other tests. Through these activities, we found
that the system produced good results in terms of data quality, efficiency, and reliability. The
results also demonstrated the high expandability of our system.

Summary

Key words : Testing, Measurement, requirement analysis
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Summary

Accurate measurement is the basis for quality in performance confirmation at the

vehicle development phase, quality checks in manufacturing plants, and so on. Hence, a global
measurement accuracy assurance system is needed to support recent shifts of R&D and
manufacturing operations to overseas locations. This article describes our efforts to establish and
deploy a measurement accuracy assurance system in Nissan's global manufacturing bases.
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Product Outline of the New NV350 CARAVAN

UK HE T oo fm B weow B A * T
Norihiko Yagi Masanobu Yasui Hayato Kouchi Ayako Mori
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Summary Since it first debuted in 1973, the CARAVAN has been highly rated as a full-fledged
versatile commercial vehicle that can be used not only for business but also for hobbies and leisure.
Its basic performance as a commercial vehicle has continuously improved throughout four previous
model generations. The allnew NV350 CARAVAN offers a number of significant improvements,
including best-in-class fuel efficiency for both gasoline and diesel engine models. The vehicle also
has a strong, bold presence and a roomy, versatile cargo space. In addition, the new NV350
CARAVAN adopts advanced equipment for greater convenience and comfort that is unavailable
on current commercial vehicles.

Key words : Automotive General, commercial vehicle, new model
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