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CO. Reduction in Automotive Development
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Naoto Kushi
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Abstract

With regard to global warming, it is necessary to improve fuel efficiency, and to use low CO; emission
alternative fuels. The creation of smooth traffic flow also effectively reduces CO: levels. The improvement of
conventional engine and transmission efficiency, and vehicle weight reduction are the main approaches to improve
fuel efficiency. Concern about global warming has also accelerated the development of new powertrain systems
such as hybrid vehicles, electric vehicles and fuel cell electric vehicles.

From the viewpoint of the best use of resources and global CO: reduction, we do our utmost to develop
genuinely clean and available automobiles.
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Fuel Efficiency Improvement with Gasoline Engine

Nobutaka Morimitsu
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Abstract

Improvement of fuel efficiency is one of the most important subject for the automobile. The efficiency of
gasoline engine has been improved in recent decades, and being improving. In this paper, the process of energy

conversion in the automotive powertrain and related new technology are described. The important view point for
further improvement is cooperation with drivetrain system.
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Development of Fuel Economy 5W-20 Gasoline Engine Oil
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A 3W-20 gasoline engine oil which improves vehicle fuel efficiency by more than 1.5% relative to a conventional
SW-30 gasoline engine oil was newly developed. Its high fuel economy performance lasts 10,000 km. The
viscosity was optimized to satisfy both the fuel economy and antiwear performances. Thiadiazole was used to
retain the initial fuel economy performance provided by MoDTC.
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The Key Technology of Automatic Transmission Contributing to Fuel Economy
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Abstract

In recent years, technologies for reducing fuel consumption are becoming more important than ever, due to the
heightened global interest in protecting the environment. In line with this trend, various improvements are also
being made to enhanse the transmission efficiency of automatic transmissions.

As a result of the research of the power loss in the automatic transmission, it is found that a torque converter
incurs the largest loss. This paper mainly shows the new technologies of a torque converter. The first one is a
torque converter lock-up clutch slip control. This system engages the lock-up clutch by applying a steady slip
speed to prevent the torque fluctuation of the engine to be transmitted to the drivetrain while enhancing the
transmission efficiency of the torque converter. The second one is a new design procedure of the flow passage
through computational fluid dynamics. Three-dimensional incompressible turbulent flow within a flow passage is
numerically analyzed.

These new technologies are now contributing to large-scale fuel economy.
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Development of D-4 Engine
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Abstract

A new direct-injection gasoline engine (Toyota D-4) has been developed which enables ultra lean-burn (stratified
charge conbustion) by direct fuel injection into the cylinder for much less throttle and cooling losses. It features
new technologies such as piston with a concaved cavity, high pressure fuel injection system, and swirl intake port
to produce an optimum swirl in cylinder by variable controlled swirl control valve. A seamless output torque
transition between stratified charge and homogeneous charge condition is achieved by using semi-stratified charge
condition. NOx emission is reduced by using an electrically controlled EGR system and an NOx storage-reduction
catalyst. Several controls are achieved by using an electronic throttle control system.

It has been confirmed that a vehicle with this system successfully improves fuel economy while satisfying
emission requirements.
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Electric Vehicle “RAV4 EV”

Masao Kinoshita Sadahiro Kimura
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Abstract

The types and numbers of devices in use have been increasing greatly in recent years. Though energy saving
exhaust emission control and noise reduction have been promoted by making use of most advanced technologies in
individual devices, global warming by CO,, acid rain and noise pollution have become the topics of dispute.
Departure from dependence on fossil fuel is also an important task to cope with increasing energy consumption
and limitation in the fossil fuel resource. With regard to vehicles requiring countermeasures as mobile sources of
air pollutants generation aside from other fixed sources, electric vehicles without exhaust emission and noise while
being capable of using various resources other than fossil fuel is one of promising solutions to the said problems.

This paper introduces electric vehicle “RAV4 EV” started to be sold in Japan and the United States from October
this year.
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Introduction of EV Commuter “e-com”
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Abstract

The history of EV development is as long as almost one century. The performance of EV has been improved
remarkably in recent years thanks to the advancement in battery and power electronics fields. With regard to the
practical performance as a vehicle, many problems still remains in the cruising range and cost for example.

On the other hand, social problems with the environment and traffic especially in urban areas have been brought
to the fore, requiring some kind of remedial actions. This paper introduces a very small EV commuter as an urban

type personal mobility based on the most advanced EV technologies.
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The Toyota Hybrid System has two power sources which engage depending on driving conditions. An improved
efficiency gasoline engine provides the main power to drive the wheels, as in conventional automobiles.

Drive power can also be supplied by an electric motor,

which derives its electricity from a battery and a

generator. Fuel efficiency is further boosted by other measures, such as automatically cutting the engine when the
vehicle is at a stop and regenerating the energy accumulate during deceleration. Compared with conventional

vehicles with a 1.5-liter engine running in 10 -

15 mode, the CO: emissions are reduced by half. Moreover, with

the use of a motor to reduce engine load during acceleration, HC, CO, and NOx emissions are cut to about 1/10th

of previous levels.
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Abstract

50% reduction of CO. and fuel consumption in comparison with the same engine volume vehicle have been
achieved with the newly developed gasoline engine for the Toyota Hybrid System. This is achieved due to the
combination of electric motors and the internal combustion engine which is optimized in the size, swept volume
and heat cycle. By delaying the intake valve close timing the compression ratio and expansion ratio can be
practically separated, so that expansion ratio which is normally suppressed to 9 : I to 10 : I because of the
knocking has been able to raise to 13.5 : 1. Electric motor assist enable to cut the maximum engine speed, then the
friction loss has been minimized. Finally best fuel consumption figure better than 230 g/kWh has been achieved.
Elimination of light load firing, motor assisted quick start and improvement of catalyst warm up makes to achieve
the clean emission level such as 1/10 of Japanese *78 regulation limit.
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Abstract

The Prius to be introduced to the market by the end of 97 is installed with an epoch-making Toyota Hybrid
System which consists of new components (motor, generator, inverter, electric power streering, regenerative brake
etc.).

The new system gave greater challenges than ever to both the Product Development Divisions and Production
Engineering Divisions.

Through intensive simultaneous engineering by the intra-company task force teamed up with specialists from

relevant divisions including machine-tool-motor specialists, the system has gotten ready to make a debut in a very
short lead time and the fundamental manufacturing processes have been established.
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Abstract

Recently, manufactures have been developing low-emission vehicle to solve environmental problems. Electric
vehicle is expected to be one of the alternative low emission vehicle and has made great progress in driving
performance and ride comfort. However, long time to recharge battery, limited driving range due to low battery
energy density and high product cost are barriers for electric vehicle to be popular to general customer. This time
we have developed the experimental vehicle installing fuel cell as a power source. Fuel cell is expected to give
electric vehicle a high energy efficiency and easiness to use. As a result, it was verified that the fuel cell has
enough potential as a power source of electric vehicle, and that the advantage in low emission and high efficiency.
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High Efficient and Compact Methanol Reformer for Fuel Cells
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From a point of environment and conservation of natural resources, practical application to automobiles of fuel
cells, which have high energy conversion efficiency and emit no air pollutants, is expected. A methanol reformer
has been developing to supply hydrogen for fuel cells. As methanol steam reforming is endothermic reaction, a
heat source is necessary. Since a panel heater is relatively small, it has been commonly used as the heat source.
However, the overall efficiency of the fuel cell system with a panel heater was low due to the use of energy

generated by fuel cells.

We have developed a Partial Oxidation Steam Reform Method. With this method, a part of methanol is oxidized
on the same catalyst and heat of the exothermic reaction is used for methanol reforming. The fuel cell system has
been optimized for producing high purity hydrogen. As a result, the overall efficiency has been improved and the

system has become compact.
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CO. Reduction Activities in Production Process of TMC
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Abstract

Energy reduction activities have energetically been promoted for more than 25 years in our production processes
for the purpose of energy saving and cost reduction. In recent years, environmental preservation by alleviating the
global warming problem has been adding to the importance of CO; reduction (energy saving), resulting in further
acceleration of the activities under autonomous slogans.

This paper introduces some examples of our recent CO; reduction activities and an excellent case of steady
improvement activities in our plants. Reduction of compressed air consumption as the common company wide
improvement theme is selected as the latter.

F—T7—F IxX-, EEEE, EBE

1 [EU&IC N3 o BHoOMRNKIENEEN TS,
QTARI2 FI RIS T A3l SR ZE B Ao M
Wik Tid, HIERBUEHR A O A S RIBLOH FE 2 (BUFCOP3) | 23 & 41, 20004F- L
K& X4 T éCOJU'LL iy 7&1&(@6’9“ L7281 s Bi%) O I/ELTISXJ' Py (CO ‘lj”(ﬁk) DL ‘Tiéshﬁ)fll Ehb
FEREIIZCORED T HEHTH 5 = 3 L F — 1l ZEiZhoTW3

BRI AT L Tns, 22T, TOW AT, BAED HAIZ B % COMIMaR i, &
DRAIRIIZDONTHNT T 5. EOREFIGTIOETE - [HH oM E 7472a
ANLOEIZ LY = 30 - HE B L TR

fHElZHBZ b Mﬂﬁmum&@f%A

Py
2 HRSER 2= 20004 1 150> COL M BV 0D HE A L L Lo

COSFPEMIZBE 5 WERRELIZ DWW, Bk Z WHTH 5. BUFE S #%20005- 121 TH T R L
100FF-F2 L2 I3HBER LD PRI 2349 2 °C, i A F— O ARO[ &1 5 5 729 BUTE
¥50em LR T B0 aMrmehThD (IPCC T k] AYGEL CO7TH2 H) FER ML £ 4T
2 X)), HWER EOERERANO BRI EE HBHLE. (F1) 20X BRI, L THICE

A B N S Rty ) BV A
*x LT L TR
e ST T s

82



COARMAOEYIRA (£EIRE)

5 AL —IRIRES 1 & GE RIS LIRS i 3.3 I xIF—IEEHER
75T 3. OGIEER S TR, RIBITRT LS50 — 21

%1 BEOELNE TRz oL & — i g FEMy oL ¥ —
i B & g &“MMuﬁ@

PR CTBIEOBHBEEOHA
(ZRNF-VEEBE 1%

LLEeSE) 1500 BEEHUIFLF—MEME . 15
CEIFECEDI IR 1500 | e
M THA DRI 2 1100 13 @
W 900 | iy oy 12 3
s 7w[7 I 3L¥ — AR 11 &
500 T T T ﬁ_ﬁgm
‘80 91 92 93 '94 95 96
3 FIZOBYMEH M3 TaAX—ERE
3.1 = R4 ¥ SIS
¥ o £2 HBE
W I BB R A O RS % 8 R , .
924 | [‘ INER-S:- 15 ,‘;;J ’K:J”IL Q34 ( 964 'QOEFE B 78 OBEE
SOE) 1R L3 SRS AT 7 Y ] £ A%k TRE—ERE| 100 108 102
U, k0@ ERABTE M50 A% S REAL 100 107 96
—R &S TRELTWS
iﬁiﬁtbiém%mﬂm ZDnTiE, 2000 . .
. . vy v g 1 e ' T -4 L bt 1K 0).\73/\
T&?i?ﬁﬁﬁﬂ%ﬁ&mﬂ&JDWTﬁ 4 TRNE-EREEREFIORS
Q0L N X B LS IERITE TSRS E T AL F — b a — i
HH@@%H@M%&ﬁLTwé. wAMﬁith%AAKT%H$DkALKV
o, LS THMY 5 7 SRR
32  REOERIRR WCOBFHHGI 2 2D F ",1W%MLOH
ﬁWuﬁH%%%é%&E%mb PEEE— A THNT 5
~— NODFEHEE S ZIE L ATl s & JE A il ST RKEERET B OO
i3 & B mingic mwfkhwfénétkﬁo I77U”@ﬁmj ORI T ) vyl
TETCWS, TE- A ENRTWS, 0, EEES T OEF

EAEFAVT L yHIZEDEGEE N, £ 2T
WENBEI NI THET 2O 1 #E K

gggg EEMAELD TS, (R4)
C4womr—r/f=T//// %mm,:@W%x7'wﬂu OIS 7 0
2008 % 3 f &:FF, i&l}_\u‘.’ A I\‘z 2}‘;0 ‘)’~ dg( Ny)'lll/bfl , LIL
‘93 ‘94 ‘95 96 L. OB UH WDM&%LM g1
K1 #HAT ¥ - EREmE
hz%d)ﬂh
9% 2%

300 £ (93FEE £ 100)
200
mo r*ﬂ, l l l ] ,
o FEE
96
2 HWHEREEHR B4 "O5EEIZNY—HERES

TovoTa Technical Review  Vol.47 No.2 Nov. 1997 83



84

I L F — (KIS B A AT B
7, INSDHEFUITLEB—H & - THD
MARERNETH 5.

RIS
BEYTX
g gy etk
BEEDH 3 REEFELD
¥ ay TEU D% I70
. BHBTO e IxNF—NX
22T Ly YO EEiT IR el
FEFAMEDRS ﬁ#f{é?m SRR N
C A BT
b5 I7ILTILX—DOXFHERR

41 HEIHZORYES
77 [T TOETFIF -3 ]

411 WEAREEHR
F£3 MWEPREZTELEDH MWHE)
BB EHEEIE R
1| BEghoEREEE | T 7Rh O 2,830
EREHOEEA 1,410
2 | FREOERREE | BRARTRREONE | 280

3|2XTUyHOUERL | I T RERAOET | 140

ATy REHIBMOEA | 140

4| T FoEig TOEREER 40

41.2 BHREEH
(1) 7RO

BlfE, HEIHTHHTE, B6ITRT X ’) Iz

I 7RI 24T BUEE I USR]
AR FBAET - TBA, WERITIE, Yav
TANOTTEETRE (B IZUHEL Tnz,
ZO%, WEmIzHEL, WEIsEB A2 - T
(%)
A
R
7 o
EF X xXm XB l
Ty T —
h I7RrREE

6 I7RBRhAENESRY

Wis, BER T, 7 iRulE
U, FREEHR2U0BIMET I &0k
D, (UJA PRI & IR O A - 72,
ZHIZE D 7’Jﬁfi’€'l L/ HEL, &80T
— SR AR P ORI SRR A T A 2 TRk
TESLIIC Lf:,

PEO XS L\ kD, o 7iihEld
R7DES5ICHRL T 96HE I, FRHEH
HOD16%F TR T X " MFEE &:lb'&b 2,830
MWH,EDE L1 REGH I LN TE ),

L L0955 BRI HE /R COGE I IE B L T
5. L7 RAEREEENIIR B < T <ITEnT
578, SHBERY OO LS RiEE)EFEE L T
e,

it & B

120 (o4 EIR N1 £100)
100 |
80 -

60 |-

40 -

'94 ‘95 '96 R

7 BEDIVEQE

@ 7 AEKTEOWE I
LA I & R T 2 7 ERE & 4 %
L, RADEIIIHEH-TED, mﬁzwuamm
BENWZ EICE DL D &, RREAE N
T, MBI AORSTIE & B ﬁTxIJJ’S:
EHL /-,

F4 ITERENHEE (kg/cm?®)

BEIE| AL | BIHH | CIHH

SHEXR| 85 7.8 7.8 8.0 —

hER] 55 55 55 5.0 5.0

|ER] 50 5.0 — 3.7 4.0

- SRR S Ao A
17®ﬁnihi FRBIZAT LIIZnT Ay
S —DETI % 12T 5&912k-sThh, 18
DY ayIT i?ki«‘ﬁf{”}ﬂiﬂl’ffﬁl%’”‘ofh\7‘:/]*, 4
gy TOFRIBESIRIEIIIT » QB hr -7,



COARHADERY A (%

ETIE)

®8 I7HREH

@) ¥ Ty BRAEETIOWEL
412@QIEHTE Y g v TORMBIE RO A
IZ&koT, BAENEE TSI L0k,
AT Hbb Iy TV o Y TCOREFENEET &
H, ATy P TOBSIEHE L TE 2
MR L 7z,
HELHOaY 7Ly T RCE R TH
D, 2Ty FOES - I - BE 0B
&, BR9D &SIl -»Tn5,
nyfvv%@-~+ha®#b®«KT?é
. EhED Y b B
5 LGS, FIT, BEDLSI mﬂ“—r\,
KIEROFREEIIAICT L, 990MWH,/ 4D &
I3 ERB T &,

ﬁ—‘)i‘&\
E © -,‘v :
N |
’ -0 B
g SR SR B (’@7]
B

9 a>rrF L vtk

®£5 AT yHRERER

(kg/om?)
SER EER
ELEAT 8.55 5.3
SER 8.25 44
@ AV TV Y EHIEOA
PESE YT v o B OREE) - b - SRR

BIREE, M VIZK D FH T > Tz,
UD/ﬁ £33 (ol o p RN AT N [ e = RETANS S
BT 2 500 SR IV, LEERA
BRI % 5.

tovota Technical Review  Vol.47 No.2 Nov. 1997

Eio, avT Ly OB - BIRIZEE
BAOBRERD 5%, VED Iy TL vy
AMfR L Qg oy Ty i, BEEhD L
127 5 S EAREIRE & 5, SRR BT
LRIS00kwOE I AHE L Th Y, K& & e

BEL T, 22T, TECSOEHIZAbEH
127y 7L, KERa YTV oaEE
FREA LA, Zhizckh, 4OMWH FEDHEH T
3BT &Nk,

4 i - 60

k;7 Tl T~ e
# -

3 &
qo 440
o2 — <

=
2] . \O\\‘ ‘// H 20 5_
- X
0 0
1 2 3 4 5 6 7 8
(=]

10 A>T Ly HEERKR

4.2, TFTHTTIBOE VY HEA
F—v [27 70 —-0OEHERILIZLEET +

o
421 T 7 7O—IEEGOELE
l77u~m %WI%@¢TUMM‘%<®

WTIHEERIC I TR <, f:i« af:rf'm{mm A
EAGRE 1 I N G F Y (NG AP &N
EWZ Gt FZTES, 2T Ta—0
FOM SR C DO AT - 7.

E11 T7OENRERES

85



86

7 Ot
20%
K04
4 55%
MEL
25%

FEi2 T770—-EHEN

L 7a - DO AR E T u —
‘JJ?’ﬁk%L“l’-i:'fﬁ 7R3 O’C'«\é. Hglcorva—h
EEL z“)ul?(x"l' THEFIOFHAEEL Wimw

TP U CAE B /JL EhTng, 2 ZTHIKRD
;/7u~&m IOWT S/ AN EH LR &

IT7HRFIIEHLMEELAR LA Z A, B3
O &S (R LIS 2 7T 270
R AN AL TR | Rl ARV AR AN

25 ¢ 100 &
20 1 80
& 15 - 80
o 10 40
5 | H 20
0 ﬂ L 11g

50% 50~ 70~ 90%
i 70% 90% BlE

X13 HKERBEOENHRE

FAZH T B3O L H IR sh &< h %

IS B 555 5
O FFHEMOBESESBE AW R O/N &0 0N
s 5

OVFVRIE Y C XA I ARy i (k)
J ZANOEEGMHERO P AEL LD

LS 2O0ENANEZLNE, E6IZ, IThk
PRERIC TP 5 Sk I LI & AR iR
OMEEORRE D, FEh (PhPa) & Hxhin

fifit (S./Sn) OMFRE 77 71035 K14
DEIEZINBZENS0D

Pa . T

- Pb IR LIIOE S

=S B AT R

< Sn o ZOLE BRI T

&b,
Bliizgarz T,
Db

J Zv & EAE O A5 R W i R e &
=T 70% L itk b 2 }:

(P/ P2)

EAk

t
1
1
1
1
|
'
1
|
|
'
|

0.00 - -
00 05 10 15 20 25 30 35 40 45 50

BHHERL  (S/S)
14 HIHETELE & EALEORR

- B FOLBEIC L A MR

F6 RA-RETOTO-HHE (2

FHENEELE (W L0 BEEA)
1:3 | 111 [1:05|1:03

dkg/eni | 175 155 125 70
EE 3kg/er | 130 110 80 45
2kg/eri | 90 70 45 25

£7 R—7O-HTOREILE
EMEALE (Bed L0 : B
1:3 | 1:1 |1:05]1:03
e EB0Nmn)| 64 77 99 137
#70g |TElkg/om)| 1.5 2.0 2.7 4.0

E

R P 78  |100(&#)| 138

R RIL A K& <F % LRl—HRizs 0T
KELT7u—-N1ahdlenT, £/, BHEE
7 = JIH - T H AU HE MR A k& <
52 LTI TIMHBREOHIN (=81 t) BTES
Z ey,

4.2.2 HWEFIEOILE
CEELT, XM (TR & E0
& A W (R E G R RCINVE (=1 s LB AP I s B N e
v g OB ORI £ 16



COARRA DY & (EETIE)

tovoTa Technical Review

BEot il % coesk
J RO SRR

BB ZRTE

E15 SEBERIBIAE

END

BEBE - aafs) - 98
i

R R I

BET ARSI &

H16 HEOHITHHRAK

FEHE & A

4.2.3 YEOH
g EENE LT, BEIHE TRV Y
-“/I\UJV) I 7D AEZE 8 IR,
[FhsE E) - v 7\)l/¢ 3 HUE (2410)
DRNEE DU A
F8 REEFOUEFHRILE

W] | ER
L¥1L—2EHGRER) [kg/oi] | 7.8 7.5
# (Fo—p5) [kg/en] | 6.2 7.2
WRHLOTOES [kg/eW] | 3.1 6.8
HEHRTE L - 0.7 3.0
BoRIBTOES [ke/crid | 0.06 | 0.08
BAYALE & TOIEE [rom] 200 | 200
J IV [ram] 6.5 3.0
J X IVEE [1&] 24 24
LT [Nmi/h] | 1903 | 839
BlliER [%] - 56
4.24 JIEBOHR
ZOWWIZED, FIDL D4 w*#AﬁMu
LRSI, F, BETHACHIEMN T T
HBMEATTHER L B8 2 (ili‘"?i'l‘ﬁi1l‘éil:lik 3l
PR TE .
(FEHHE IR © 1,560 X 10°Nm* /)

Vol.47 No.2 Nov. 1997

F9 ARHHIOHR

e | e
1EH ) O T 0 - [(#] 55
AL%yoro-E#% (@] 430
FX)OBBEH  [R/F] 244
R [X10'Nm/#] |[D3040]@1340
FRHLERE (DO—@) [X10°N/F] 1700
RIS U CARHI5075 0 il 120 U TRy 5 & 92

fi L9 LT, 3490MWH,/SEOR4H 25 Z
& HHk 7
7, ZOUEEORPEMRE U CUT 2MfEFET
A

OBEEAAD 7 Zh b DA 0 7 v —Fi¥y—{tiz
& B B Ok

@ICIEZEBY RO WA

5 SHOEYHEA

WMtk Tid, B
I R R T At n&&otﬂmcm
mwaw@.mWﬁmuimml# uﬁcm
7 AR LGS BB TH B T L, SHI2
FatdlC B i & #15C0P3@IMM*#&§A¢L@
B F (KNG G (OB TS - R
m%>&mmmymﬁu,M%u%ﬂéﬁ&ma

WOTHAHBL A0,

SEMRAHEL iilﬁ‘

T

X5 %l - ages

xH

87



IREFARD—FEBIBE DB 5

An Automatic Offsetting Method of Composite Surfaces
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Abstract

In the process of modeling the inner surface of resin parts for an automobile, we have usually offset component
surfaces of the outer model and relied on tedious joining operations to guarantee the integrity of the result.
Consequently, considerable amount of manpower has been required for this process.

It is well known that conventional methods based on repetitive offset of component surfaces have weakness of
causing geometric deviation from neighboring surfaces. We believe that the technique of offsetting a whole
composite surface, which consists of geometric surfaces representing the object shape and their topological
relationship, is highly effective to overcome the weakness. Our investigation, however, shows that no commercial
CAD system using this technique has reached a practically satisfactory level in view of numerical stability.

This report presents our own technique which we have developed to overcome the problem and meet the
practical requirements. It includes global modification and recognition of topological changes in the offset
composite surface. We believe that it has realized automatic modeling of inner surface for specific parts.
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Development of TOYOTA New BEAMS 1UZ-FE Engine
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Abstract

The 4-liter, V-type, 8-cylinder engine installed on the new CELSIOR and CROWN released in July 1997 is an
improved version of the renowned 1UZ-FE engine mounted on high luxury vehicles. Including Intelligent Variable
Valve Timing (VVT-i) system, slant squish combustion chamber, Acoustic Controlled Induction System (ACIS),
air-assisted fuel injector, Intelligent Electric Throttle Control System (ETCS-1), many new items were adopted.
Through these features this new 1UZ-FE has achieved overwhelming acceleration and smoothness, and yet highest
level of fuel consumption and quietness among the same displacement engines. This paper reports on the newly
developed 1UZ-FE engine.
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A Development of Easy-Column Shift
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Abstract

By the recent trends of MPV (Multi-Purpose Vehicle) increase and AT (Automatic Transmission) increase,
vehicles which have mounted column AT shift levers are increasing as transmission operation. To be more familiar
with column AT shift levers for passenger car users on the development of Town-Ace Noah and Lite-Ace Noah,
we have developed Easy-Column Shift which can be operated as passenger car feeling.
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Development of Catalyst for Diesel Engine
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Abstract

The new concept catalyst for diesel engine has been developed. When the exhaust temperature is low, SOF and
HC are temporarily adsorbed by the adsorbent within the catalyst and are oxidized as the temperature rise. The
process of this development have manifested as follows. 1) The coating material is important factor to govern the
oxidation activity. 2) SOF is reduced by the coating material in low temperature less than 200°C. 3) The coating
material, which has low SO. adsorbing rate suppress the sulfate formation at high temperature.
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Molecular-Level-Analysis on Water Behavior concerned to Degradation of Paint Film
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Nobuaki Takazawa Yoshihiro Yamamura Ryuji Shimazaki
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Abstract

In late years, some paint film damage cases have been reported that are considered to be caused by falling objects
such as acid rain, pollen. The outbreak factor is classified into the main factor which is falling objects itself and
environment factors such as water, air, heat, and light. The countermeasures for environment factors are effective
to the main factors. In this study, we focused on water among environment factors, the water behavior in
premonitory of paint film degradation was analyzed in molecular level by Atomic Force Microscopy (AFM). As
the result, the water molecule influence on paint film degradation was partly clarified.
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Abstract

Environmental issues involving a great diversity of chemicals have been discussed both domestically and
internationally in recent years, and internal management and voluntary reduction of the release and transference of
potential hazardous chemicals, even though they are not regulated, in the environment have been required. This
paper states the internal management system of hazardous chemicals at Toyota Motor Corporation.

The internal management system of hazardous chemicals should be considered at consumption and discharge
phases. The main structures of the consumption phases are (1) The Toyota Hazardous Chemical List which were
developed by a survey of domestic and overseas environmental laws and regulations and (2) the collection system
of chemical content data from the suppliers of raw material.

The main structures of the discharge phase are (1) Data base of environmental potential impact chemicals and
compounds, (2) Information system of raw materials consumption at each department, (3) Data base of transition
factors between and in the manufacturing process, and (4) Data base of meteorology for dispersion model.
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Development of Improved Appearance Acid-Resistant Metallic Paint
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An Investigation of LiMn.O. Cathode Materials For Lithium lon Batteries
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Mechanical and Thermal Properties of Si3N4 with Oriented Microstructure
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Development of Lane Change Control using Yaw Rate Sensor

1 FEz2HE
Vv — A EBRHLODOL - b F oL
Ty 3AHS (Automated Highway System) Hiffj (2
BT, RS cOL - v F 2 YU, 2O
WHETL - e — B TE WX BINEL S,
ZOXBIToOREMGIA RS LTI~ L~ Y
WL - F 2 BRI L 2.

2 BE

L= g DR A (1) BRI AR i (2) HE R
EHERE () HLRIE O A F » FICk D ERT E T &
E L.
BB R - v — 9o v Dl B & ©
D YEEE - R RIERE - JL Dbz k » T &R
5. MR EO B E R 1 1289,

?—ﬁi}ﬁﬂixﬁEIZﬁaﬁ /@iﬁ%@h?ﬁ?
\

[y

B1 b—rFrrIEXR
EE © F— b= b O E T
H m S BACOBSER & LT, B Mmic
I e 4y off - #I 3 —
e [/QII'?))‘)IS' Tods, Biiy» 4o R EId Hl v
FRAZE DHEEFIETRETH 5. B 212783k 512
Ay AGIzkna—v— P EATHhEUHI —f
n',i;; EOHRIE # I L 7=,

.l_
[
v off i
_I\ 0 i
m : HIES
; yoff=a § /T
s Toffl & 58z |D 0
y fer :
m 0 e
LN IR
g re = Jerr=2y/T
® :
= derric & HigzE| Y -
0 :

T

2 (IEEERRECMIE

TovoTa Technical Review  Vol.47 No.2 Nov. 1997

Tomoyuki Doi

mr G e KT NI
Akihide Tachibana Toshihiko Suzuki

IS DORFIEID & CHLRGL AR AR
U7 (E3)

500

HEEIRE

= 400 FHIEF120{em)
é[j FHIE# 20{em]
o 300
R
& 200 [ERatiki
]
2 100

0

0 20 40 60 80 100

FEHEERE [m)

3 fMEHESIaL—TaliER
AR o BRI SRS L A T 4 — !“ T T - F
e & PIDWIMNCZ X B 7 4 — F/3 o ZREMD I % 15
FRPRAE S & U s iR A dehE U Az
FEUL L AT R S A SR B A e:b i IE e 1&
DL —vF 2P L 7, B4 IICHER A5,
il AT R T O KRS BRI T B B i’}ﬂgi I — % <‘:
D, NI Y — v v DR ORMRSERIEEE £ 5T
i, ZOFE, ilckowlz —-Hzlbo
PTLE LI — v F x v CHTEE T - 7,

L~ F 1 YR lom]

1207109 5,
- N
wEms®H O 8 =

.‘ fo N
© 3g RIE#&SH

—08» 604 &o& 0'2 4 0.6 08

.' <

O -90 ]

O o | \’,
Yoo 04 aRmESsY) || B
QU * o MWERL ||F

4 HIESEERR

SR L — v F x

ML R A PR

L N
(1) LEBIEA ¢ B oD MY & fl4, ear R, 1979,
p. 37.

129



IREIC BT 2 5IE D > AT LDERE

Development of Chip-Absorbing & Compacting-System in Turning

1 FAHPEZE

PESO ST T, UIBNEL - Wi »isk
WOy —5 v FBETHO, TN X b - 5

ﬁ%@ﬁW&&cTﬁ%.it,ﬁ«?be%
7= YIS
RN 'K“ :thmWTWMHA&
PEDFER D 728D | nwnfme»;mwum#
END, OO, YIRS 2 ~ 3 HIiEL
Eh, FRAMNEBINT akLkD, GEELTOHOY
B A ONEERTXES, IhoOMEE WIS
12, v —3 > P EFNL, UPBIREKO ik
MR E A D, 72T, UHiscsie, [
FCMIT N CSeRs4 5, USRI & 2 57 4%
M LI b L 2

*E*j ba Inn
WETE | *&ﬁ&lﬁ WIS

v&le&
[smni s |

1 oYY 7Li—h

mﬂfcﬂ]*ﬁ

2 BE
H4 b YISO I, S kR
FUIZWE] 7 — F ARG, BUE TS 5 &0 5 Rk
WC%é(IZ)

g5 7 -~ Y

A ’ AP 5 HEE
X2 4IEIAOWEIER

Mz, sl — F2UE - v — 2Pk Lk
WITiE,
TR > % D A
B2 = >UE X (52 ~25X0%0 h)
& L?Q:th;f&‘b}tcb\.
2T, THSKTE S5 TUNGHEIEE 2 E O
mbﬁé#kubta*% T HEEEHEANR O b
VEWMIE C & ML 505 % B UL ¢ & %
'a#b@@t(l3)
TN A i 3 72000, ©5F 4 TERE T %

* M’ 1 /l ‘h{u

130

Keisuke Tamura

&g W AT IEX*
Takeshi Shibuya Syoji Kinoshita

1.6 (mm)
F97 7 v-hK

1
p})’i nIp
5 |(m .
X
* 2
~ \om)
V=180m/min, f=0.35mm/rev, t=0.5-~3.5mm, 7——1

7 7=A5407 > LT b, EERAML SO
HIVEL (3 - g\ - ERES)
BJE~=0.07kg/eni

X3 tﬂ%@ﬂﬂ%(:iﬂ?é%@?@%
ffoizk il - I, YD o R
mn@m,wmmwbwﬁ7~F%«m<mK;n
BRI X s nWZ &b o7,

[ o Jyek e LT, 2 38 » i o
WeH |7 — 1 - N4 P EGRIBT B FHRE D D5, N
M ek 2ok s, 22T, VU
T H Ve Y o e WS i A lux%uﬂ‘;bﬁﬁw 5
BISH o — LEH OGS Z A ST %R O U
I!Zilllxﬁ%él:ﬁ’;’ % 1 100% O YT EISUSIRIET & - 7.

UA L, WZBEIEASZ UEE K E < 800.07kg/ o
%&T%WH%MiﬁﬁWzbh L#EZ, oAb
C AR — A BTN I 4 — 4 ’5:—}/1\ L7
AT LR E Lz, XS IZE & L T100% DY)
XNWI%%&?btw _—

2 KWEH R A d ey, Ul 9”
Pl &b Kt[iimn 5 . @:
120, YIRS ‘ y

WY AT L& LTHRIR

. 2RM%51
&0 Rt .
®4 PHRIEDS X7 L4
3 LYV

1) $iz o CUPIBIRS [ He s & i vr U, P
[ A5 4k L’C'ﬁ‘iﬂhk L7z,

@) BB WTH D, LB - U942
LA AR & s o A,

@) G, - 7L T DO TURERR S T 8 R A

s 4%,
/Myr FeOYfBIzH 7m0, BRAETWIIE W E0
7o i 5 ) T OLVER, L B EE@O BIER H O

Ji A NS A TGS L F 5



I27  EIERERITORRE

Development of quantitative engine measuring technology
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Development of Virtual Tryout Technique by Stamping Simulation
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Development of Motor for RAV4-EV
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Development of Vehicle Stability Control system (VSC)
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Development of Direct Injection Gasoline Engine (TOYOTA D-4)
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The Development of Casting Technology for Aluminum Suspension Cross-Member
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An Experimental Study of Premixed-Charge Compression Ignition Gasoline Engine

fite

Yasuo Sato

KEH

Junichi Mizuta

1 FANE

R LK 3 9 ¥ g Y ORISZ AR Y o
DEETHY , ERO—DOFEE L THEHETFRE
DL R KRIF AR U7z, R — b )
Y EES L, FERER AR TCH VY v oEAAKIE
& B e (PCCI : Premixed-Charge Compression
Ignition) %17y, EWF 1 — ¥ j]’;,7)<0) IR % &

HIENOX & [Fn1 ‘-’55}}':&“(“%_? 5T & FEBRMICHS
ML 7,
2 BE
21  PCCID4EE

JEMHIE17.4, PESCE915ccd HATH © v &
W, EREESTRIS LD V) VR +~! UEY
U7, SEH O AT 1 =¥ (B TFdiesel & Mg i)

LU e
~Mf&ﬁ@ﬁvv¥?

IR, B, i DA/ESS

A KDL ri R

I > Y L EEEE=1000r/min

ks Rl AR e
Taro Aoyama Yoshiaki Hattori
BCESL. ZOMORIK “lddiesel & [A%, %4

W LIRS, NOXIRE 246 Tk <, dieselD$9
1/100BLFTdh 5. HCHRE iZdiesel kL b —Hi% 1,

BIR L Ay, Ze—2OPeiid i,
2.2 PCCIDKAEE

VAN VMREOE &6 7 ATHAL, ¥
2P VYTEHED V) VA NOBRIEBLS % B Lf:..
EHE A ATIZEB Yy F—{% (B2) »561F, K
FATAROIIR L R 11@“ T TR R % “}z&x"f L?‘*

lmi/«'/&ﬁx—J HEEE (B®3) »5
VR LK '%U)f'?{' DI T WRIE P ff;é

{b{

/]\

El, Tho0Zehs, PCCUIBWTIEHET
RAEKDIEMES {W’J:J{'\'}('W}\bﬁf)‘)élﬁ FhTnaILt%
an U7,

T 2T L [EERE=1000r/min

AF=40

§ 300 3
- 200 g 2
& g
,% 100 O AL
®{ 1.0 2000,
g 0.8 €
06 %]500 b
=i &5
20 S S 1000 (FE2 4 70)
g 02 500 2 Ty F—& 3 EES
K OO oy (b FBEAHB2° T ESEAH%S)
60 80 O20 .
A/F 3 N O
1 PCCIODMEE AKWFRDOFERATIZ 7 )~V F 4 —ENLEBD
Bt s UCPIRETERE NRBEDIERITIRD |
* a‘s 3T U VR Fon 5, FEORERfioF -7y s av—
eIy ST LB T EAEMEBLD,

tovota Technical Review  Vol.47 No.2 Nov. 1997

137



HEA=F

Bk K % zL‘%Li ! LRk R Vi
Iy gy 2 Y SR IRASIZ R BT 4 — EOLRME | B AL W3y U U | 1/16
F 4 — LB O KPR A 2K g HEk
WAL A AEHEBANOF LYY K i €9) EH‘HWMJE ALy
FH A VRS 2T L OB & B0 KB R FH A 1/17
[ERIE REZ1ES vy U — TR O B S & 2 DI 1 B R ATIE 30T 1/17
Btk e PHRENO DD~ KN B "
LE4F IO s R ”
Py T AL B
BB g5 ”
o 70 25 WD Ay Y 2 =) VI FHRO | EIH 8 3 W 1/20
AR I O O A 1} 3 FH bite| ”
e BB 3o 1 B Bl oo B ] 5 2 FORHEAT S 1/24
PN SR DM 2 i A%
At LS 7 — 2
B AranET e dFF 4 HNT O —E O ATRE SH WK TR 1/24
PRMUI%E S
FIAH b 22 N—= 2y ML, W, BRI | S B F e S 1/28
Mme b, BT, 2 UTR | O BUBEUNC IIE O IR L ~1/29
SALAD b= ZFHFA
BRI 5 U A4 2 LS —Hedl | PEBT LGB 1/28
DR Yo by H— & A POV —
FEEin e E iR a0 L & iRl LRI B 85 1 MR 1/31
//+ o 2 [Zhd5OETH,
ar, BBIAOSE |
SESRRERR G S 2w TV ANIES | BEHERESRO T LA 2 P e Y4 sou | i 5 2 R 1/31
Mol 7~ gy ERE( 1]
H A\JI Mﬁébﬁi‘fbﬁ@ FU AN AT —RIZ KB M | et SR RS 1/31
Iz Rk BIEpEY VR Y | JIG k59 A AR PN
f? 2 I ikt ”
Mg 21 ”
HAZ A 72 Migs A HANEHIOa s ML VI SEHE HALVY YT | 1/31
19l & 4 H 2 RS
71 A W.'.L b ﬂ BT () 12317 KR H 2B g | KEE A B3Iy U | 2/4
,,,,, WA ke 5 2 TR 2/4
DBR 2 R
sy 7 U — A ORI —MEILF | N &J& WIS A | 2/6
Mate *97 & — g uli ”
ok Obk) S8 EH s sl fiF 2 e
3 I - T v (Bk)
TR WM P
S R (B 7 v —
7 ) — LA ORI AR | BE Ml (k) S EEL e o i
FONEN M — NN ek TRHTHS T
4%/& &z (BR) ¥ FR e e B2 i
AT v (B
#)5 vy —

138



Mate 97

FUERTAN (2) — PR BE Y

=ik
i
R Ml

HORE WO

()7 —
DXL ST 2
0 UL T

PP (H\ YFU Y —
FEV LI /Y ”
rp i ”
f‘l» uvm RIS T BB RSO BUR & 15k s EHViE i 2/8
R B USRS IHE &
MEFI PSR & HrILE—F )7 SRR | A g 5§51 MR 2/17
SERE 8 AR 4 4 [ BFR e WA
H A et 2 L —H—PBEARIZ & B HF - O | Bl 8 A 2/18
3l TR R 2 i i w{ ”
sl kst 051 AR F - AR
I'p '{‘f QQ'LHS lf ;S‘( 4 }1 'n>
RAVALEV L E= 4 5 A F O e Hik EHVHT# 2/25
I B 1Y B O - ARME BB Y 555 43R 2/28
- HARGE & BRI IR DT TE Ak 51 MR 3/4
AR ge s
VAT b Bl TRIZ B 5 U 4 4 o gl hES Ok TIPS | 3/4
: BT AW THOR L
FILE—
R Y S 20004F 12T C OO T 3L F —IKIR T 1k K¥F HEEA TG LT T 3/5
ROV X - R &
FARVEBE S 887 ) — 13 A2 OSSR EY: MmN Bk fimge i a ! 3/5
oM Ly ooy 29I W Wi ”
AEIEY B YUY A by JeH /
BT L R R Ty By vy Py (D4) [/ WLy D U | 3/6
N0.9763 VB U Al BT o |
TH5 N AT Sy ANE PRIt A AN RE L 2 F 4000 | HE g BT T8 3/6
IR Y el T S R A S il
i Rt v 2 — | LS O B BT vk M TIh :c//.:fU// W 3/7
b Wl R k& bt e k g
e B ”
E I HAD E5F OIS [z il 552 MR 3/13
EIE A 351 31S0/Compus? = — X WA 5 2 MR 3/17
T3y UM ENAEL Mok AR UMK | i — it (ﬁ']’h(ﬂ‘ln) 3/21
DTS T O M W T ;
T = NAFIZHCT ABCCA G OMAR & K | B 8 351 PR 3/26
SRR EH R ” ~3/28
& FHA Y HIRY 2T LD 2 OAE | EH By HHUAY 3/26
19974 A KE DYIT & MTERNC B 5 — 8 TEL S FH A4
KB il »
wi i g N
ST TR ”
SR "
EEN: R B TN B 2 K RFAR » b v — W E R Rty S 27 4 3/27
[HpEA oy b7~ | Hiffise 39— Wik & & 8 LBl 7"(
TYUTHERER IR BRI BB OB & K EE EHVEHFE 3/28
JASCAA-ASCOJA HCsi 2k
ToyoTa Technical Review  Vol.47 No.2 Nov. 1997 139



. s

Rk

. nE

Vi

HAgRg =

ZMEE TR BT AEEUF & 2 ol

T )

H B % 3/28
13300 HEHRIAS . B 2Em) |2 I e 3 4 A
K (#) B TP
i NI 15N =
Indiskyie ey F—T L) ardr—F—77L -2 g | 8 I o RNl 3/28
44 TR AR A R 2 v B ”
okt A 5 1 PP
R ”
Aoz HIN ”
H A & TRV Y v ORFRE ;e BF W1y U HHEE | 3/29
el SN L g AN L AN —
74N R RIS HIY VIS VIcBds7Tv40 =y g | Tk A F A ROV % 4/1
¥ O & [ O W% B/ Bk ”
W T ”
A H Nk ”
1B HL P O e v O MU RSP | LT BEE F547 M~
OB CE 28 BESNEEO | o 2 "
E AR B AT~ 3 ) £l —F ”
B % (k) 8 EH v ST 2T
EL0) M O B0 A T 0 BRI | BIR ¥ (BR) B E R e BF 22
B OB GBS REEWRMFT | L FIA7 b3
D REBERE) i fEE "
F— FEBOMMAIZ X 4 LY MEodg | JT 8 K547 M-
$t (PRl — R PR~ o 35 1) PoN W TSk
B BT ”
ARIMBEIE T & AT A LA DY 28w b | 8 UK
FAEE OIS S U TN o1 SRR
AF Pk ”
Ml HE Uk
AL 3yo AHhE LBA/ZrO.MERG A s OLBAK, T2 HE D ZRJT | BPEE 58 5 3 MR 3/31
19974F £ & SEARHESE T B g Ml ” ~4/2
KHERE IV O v EEE R O ke L e MR | ATE R Ly O UES | 4/2
PREy = g Wit ~4/4
SN YRy EIVINZAXH A /% (PlatanusXacerifolia | Yo HE %5 1 FP# 4/2
108IAl HAMEES AR Willd) T3 5 DKkt y o — % Wk HwA ”
& e ”
Ky HA "
B A B LIS NT B A OB D JLA il R WETHEIT 4/15
BN =S EVH Fuel Cello> % AH R EHVEH S48 4/16
97 5w Y i AR YT A
IR EEI LA BT 5CAMY A T A 2 HE HFE TS TG | 4/16
553906 SMF+ 3+ —
$EfAT B BRSO FIEDO R A 51k A vk st b 4/17
BHREY Y RY Y 4 BEE WD ”
A PR £ R A RERTAND LA F I v oI 2L ; R B 4/17
BIREL VR D Y A - g v OIEHE ”
SRRV RN
HARRE#E & A DR OMHEEEIC L3 b Tl e | R E— FIAT M~ | 4/18
97 E—irgy YT ITY L VEDSL | FOWIE
HAREH & EVHEPME — 4 = b TP =Y 7 8 4/18
MEIBHY vEDY 4
MHFIHBRIIRS —a—v U7 bers | Ni-MHEE B4 At A Rk EHVHIFE 4/23

MHA B & 25— 97

140



F A
§5310H

5 - RO a2

Al

TEESOTE

S ST EBREO# A 7 & UEBRA OB W X bR AT TE S0 4/26
SERK 9 4F o CHiffras 2
Ak Al AV ya VBB BEES 5 4 b | WK R A5 1 U 5/15
55200 o7 A FSARHEARPE S PO (CV]) F - BRWTHEIMER Y L A F 42T R b | & B HERERGHT ()
77— VDR PHE R YOPE T 2 T (BR)
HA IR 2 T kBB A S X AT LR O B i e AT 5/15
BEAE BREr 3 ,
Fok  #49% ”
livg i ety EEIIBT A0S 2T OB T | Y BT ¥ AT A4 5/16
SrEORER S 2 7 LRSI B YR (e ”
Fen Bl ”
HAAE L8 BB ESOMERIT B T 2 MEE O | BE —k Ui 4% 5/16
EEREIE Y Ney W5 E DR N TQMHEESE ~5/18
Ktz W T L S N 8
B HEI A E SO RIS A - RSO | e T TI LS TY
# KFE (47 A HEAE S
L YL A 4
HA T o ts AT AR & DO 2 IRENR/SBRTT 40 4 | [k (BR) LR deffigefir | 5/16
19974 AEJA S 2N $hA 55 2 MR
Khh ”
FF (Bk) 8 v e
B ”
ek "
A v
iy ”
(g ”
TR & AT JIBEEPDM Y 4 4 2Lz | BRI (k) B P e e pIFSR
BT B PR RS RS AR 55 2 MR
K h "
[t A< (4k) W o e IF 2 iy
f/A [\ 2
i ”
,'t;; g ”
W ks ”
I "
PORHEP RN v 2 — b3 & EBEIC B B AR TR | T 1 FPES 5/16
5 4 [ RIS Y K U £, DRI ~5/17
ELIE R ETE LT SRRSO F I & S B sl W A 95 1 FORHEHTE 5/21
19974 BRI E ~5/23
T 7 L — %0 % OFEMMBAT i€ ) DR
B I8 ”
i 85 2 AT
Pals M ”
ITS Human Factor? [EIFEREHE{L B i e B2 R —WEHE
baga—-R K- 4Ty F EVORISE s vk EHVBHFE &6
M FIANORET L - EIIHT S 7 | ik § PR i

ANV AT LORYE

7{&1&3}
i
A

5 2 B

55 3 Wl

BT 4 — S ERHEO RIS & 2 HAHEE O
o

AL
B35

Wz

i

45 1 A

”

BN 4 A YRAENEEOET ) V7 —8
T8 2Y v THMAN

i

]

H.B.SFx 4%

5 1 HE RS
Fu7 b TRk

Tovota Technical Review

Vol.47 No.2 Nov. 1997

141



& % LR aE .
B A HYYVEMIY DB AAALEA ) | Ml K W1y U UEm | 5/21
1997’! i e st TR By 2= a VIREFHO% ek 5 " ~5/23
HR k] ”
W ' (ﬂ) H/H’P}Mf»iﬁlmmn R h
V12588 = ¥ 2 v ORI B x Y U ER
551 AN
IMACS 96 (#ratmitiga & 2 7 2. 052 HERY W2 Ty T T
%1:y9y&m%
JILFI /H\)I 2T S
EGRM WV U VT ¥ O v OB IEY | ’?/f\ Wk | W3y Y s
i W kAR ”
HiitH ”
Pk
ABSHUGHIESIZ & 5 4 4 YRKITEH Y 2 | DG
7 LOH%E G FERFER
MRy ) B e RF o
I )7y —
2y THITAT E 2 s O Bt i BHEHHS
i LBk
il T
HEENO I F5 OO NS i ZMJ SHEH
K
G (B Fé:}.lllt A e
FHBRBOT v F—a— b ADYH A4 2L | KH 85 2 MORHE T
Hey ”
i TIN TV
EEE - BBy La Y P70 ek # i 6(—1 TR
=l
g4 2 M%Hﬁﬂiiiﬂi
,,,,,, AR A TR 2 B O BT i e I (Bk) - vh deBpF g5
EHE NI o5 3 R
W2 B | (BR) SR R U
Fir ey ”
ZF 2L A P 7 =k — L RORRGEE | R /\11\ <m VRES SR AR
fEAT BIEN By Y AR
ELIE R EEeS T~ FWEI S 4 R =F 7 A (BR) 5/21
ANELBEDFY 71y — i Tk BN TE g T
pieh ”
FHE =F 7 A (BE)
g i e £ AR BT BRI IS L A e Ek - EREE | AR T B BT RRES | 5/23
A“ 6 10 il & A SR i | e
Cigthio A &
[ ARV )JHT & BRI & B 0§ A AR OB e H)ftl'ri" el 5/23
I w9 ’] s }J” ’(}‘}Fll:&("iﬁ f/:«" 7 i ~5/25
Ry
FUARMAME L4 8 BB SRR 35 1 S FLDORIH R 558 5/24
FIT3E W VRS S 4
HAIFTOMM A E AR E YO M Bz FA7 M-355S | 5/27
HAIFTOMM £ PHRE R ”
S5 2=y AT
RN & o LB E ) A B A X W1V AT LH 5/28
~5/30




i RAV4 L EVORi5E

%%

5/30

H xﬁb!i-{x [E0 SR ISR K11 Ay 5/30
B HLE Al & s i Pe Rk e 153;’1’.%%
AN
¥l
1)y TMMCHEE Y A b v OBR ey
I
KN w5
ol R 38—k -
fE e S 7’E;UV))JII‘ I Hh S 951 TR 5/31
§l ';“f’l‘ia)”fé’f(f’ & % 0) N — t" N A l}“‘/ A a - y 1f&jru "{ , ] Vi 42
SIS % B - DR o 0;&;% VK B ESRITEIRIEIR D 120 | BT IR 1R
WRFE RO ) T S B 1% 5 4 TR 6/3
10”] H‘/%mé.l;ﬁféa»ﬁ%mj v TN E sk
']L PAZNN ”
g MRS EF NIz L B AO = F AL 20 | it HJ'u i 1 PP 6/5
I
P e A e - v U v HINOxWR R TE il | Ak 55 1 WP 6 6/10
ik
F Bl R & UL & R e A ORI 34 6/12
IO A R AR R boE g O PP R R
RGN E SN LIz X B MM 0 I Lo | 1TP 6/12
BUbEyo2aR 097 (5148 W
HiE mas
FORE ] ”
YAGY — 12 & BT Ao —# 5 KB Tk 4 AL
4 "
IS8T UL A H =X A KOS RO | #k [EEmm T
izt ”
I PR TR ()
L ”
i ”
T ZIUEHE & 25RO 5 i R T TR R
WA ARV ) )Lm
BRI  5 ,i_’f.,u__m LoD A TR
l((s’}kixﬂx'. TR % Fk - ERE e LAY S
T.CAMY 2 5 & 2
5 1 AT L
3 ,: I“l [ X)\ "
GBIV Y 2 5 2 S KAL) 78
ok Hy U
ELIEIRS e LB I BB - B ROk O BFge il LI Y 851 MR 6/20
BERE BRI E R v vk vy L
HAM RS B HUCT S B0 2 @ TR O A VRSN | RS ki 95 2 MR A 6/27
iirA:i/} fHN(/)lﬁlf/\T“ R '[V‘T % m‘}
}?1/\
TovoTa Technical Review  Vol.47 No.2 Nov. 1997 143



HER S

ok ok ok omoH ok & e I bicr 8|
Fuel & Lubes Asia International 3rd Lubricity of Low Sulfur Diesel Fuel in Japan W1y Y 1/21
Annual Fuels & Lubes Asia ”
Conference 55 1 AR
IAVSD The Relaxation Length Concept at Large | Sl 1] 35 1 MU AR 2/25
2nd.Int.Colloquinm on Tyre Models | Wheel Slip and Comber H.B.Pacejka T LRk
for Vehicle Dynamic Analysis
Society of Automotive Engineers, Inc. | Development of a Direct Injection Gasoline | i i WAV £ 7 E 2/24
(SAE) Engine AP ” ~2/27
International Congress & Exposition as) ”
Prig LRI 531 THM
W A
Key Technology of the Future Combustion AT F 13y O
A Study of CAM System for Super High Speed | #HI ¥ T35 TR B
and Accuracy Machining of Dies For Body | MW % ”
Panels il WEA s
S W1V AT L
Design of the Gain-Scheduled Observer for | Hidf il (Bk) Wt R e BRI
the Semi-Active Suspension kg B 55 2 YRR
A Ee s bt
Design Development of Energy Absorbing | GajananV.Gandhe | The Dow Chemical Company
Ribs for Meeting FMVSS201 Extended Head | Wik g8t 33 PR
Impact Luis Lorenzo The Dow Chemical Company
Precision Temperature Control of Ferrous | 1l B () S8 o e gF 7
Alloy Melt at Induction Furnace Ky Ik G AR
Bam & ”
S B 84
Kl AR | (B SRR LI i
Enbedded System Programs Proposal of the OnChip Debugging | itk 1% 853 T 3/10
Enbedded System Conference Resources for High-Speed Microcontroller T "
PP ORI 85 AR
Rt A i b ) e M ]
By Current Situation of Securing Engineers in | .2 HEsE | Yuilshis 3/18
v L= & 7 FEEHAIR AMTTRIZB | Manufacturing Industries in Japan
FB5T—0 0T
PV AYEPE N T2 2 Current Trends in Automotive Forging | %M (g W5 RS 4/1
JSTP International Semminar on Industry
Precision Forging
Society of Automotive Engineers, Inc. | Life Cycle Inventory Study of Automotive Fuel AT B 4/7
(SAE) Tank o ~4/9
Total Life Cycle Conference and TIU LT ZTI
Exposition The Paint Sludge’s Recycling to the Vinyl TI T TNTE
Chloride Plastisol Coating of Under-Floor ”
5 2 MORHLHE
FAY 27 639 A ME Software Development Environment for 35 3 WL 4/10
JASA Embedded Technical Seminar Automotive Control
F— 2 b )7 El & A Study of Stratified Mixture Formation of | #Hl ki W3y U LS | 4/25
18th International Vienna Motor Direct Injection SI Engine K SR ”
Symposium e N SN " )
g IR (BE) WL v e g
IEEE Electron Device Society A He-Irradiated IGBT with a Shallow p-Base | Hfiilfl B4 T 5/26
ISPSP "97 and Shallow FLRs [l ”
JHAS ”
N Y EE P e (R

144



HUeahitn 22

Machining Curved Tunnel for Coolant with

e

I
4th International Conference on Die Mole EDM T I'}\! g o ~6/6
& Mould Technology ICDMT) g ek SRS (BR)
W] ”

Development of a CAM System with | HA B§A | B{ U8 TR B

Curvilinear Interpolation for High-Speed, High Ll ’

-Accuracy Machining of Dies {‘f’ EE Bl /< 7 A i

/L 1% I 13

Int’l Magnesium Assin 54th Annual The Future Prospect of Magnesium Usage in | #RH 515§ If)’(ﬁ"i"ﬁ{' ¢ 6/9
World Magnesium Conference Asian Automotive Industry W A 55 1 BRI
SURFACES Evaluation Method for Color-matching | &M & #F | &7 485 6/12
SURCAR X W Between the Bumper and the Car-Body
International Symposium on An Absolute Steering Sensor Using Switched | i Zv# 5 4 P 6/16
Automotive Technology and Capacitance Technology T N g 55 3 TR ~6/17

Automation (ISATA) 30th ISATA

i

M) PR i S

Development of the Recycling Technology for
the Painted Bumper Collected from the
Market

SR R
i
Vo 8
L A

o .‘TX' ]%n)

”

55 2 MR IR
(B SRR e P e diF 2

Development of Traffic Simulation and An
Applied Example

N

I I =TI

s

The Paint Sludge’s Recycling to the Vinyl
Chloride Plastisol Coating of Under-Floor

s sk
PR 4

W 5
R

Bivy -
A

T XY ZTY Y

7”

g2 MM&v

7

BEEANFR

‘VML.T/(M)
Wb T o

HEE H.’f;‘f
FUTRTI
B 2]

bl ()

5 3P
(bR) P e e BF 9T

FlAd Uifge s DY AF 4 w0 — 7O HH % 951 AT 97/1
H A s 225k
E bl 2 BRER L C O R LE I Lo /- 7 & > SREN | o 1 LR 97/1
B S Ui Vol.28 No.l 4 7 I Fo By ST
PR AE D 2T EAND = o — T % o b | B 55 2 BRI
7 — 2 D3 WA &1 HEEE R
H oy UK & B HCO BERM e f 2 HH LI W VRV §.7 117
o ”
[ WHoxov /& i
'f_f" 1 fﬁféf% ﬁf‘ 1 MR
(k) S8 HH s s ff 2
JEPH S 5 1) B SRR IBIE DT A f"z;u (Hky e H o P L BIF R
B mm o3 Tl
I A FEIRF R
TovoTA fechnical Review — Vol.47 No.2 Nov. 1997 145



= % % m 0 ; s & H
FERRY - SURIABE(UNIBUS)IC & A NOx &L | WIET 54 W3y vEiE | 97/1
O IR i HEK ”
K HE— (B L EH o S TP 2 i
= "1: Wk P OB v TV — Y g Vi e | R M 552 A 97/1
A Ky b sk T 4 VIZBUT BBR
FUARSES: T34 FIURT LT M- = REOIER | 21 LT 1S BRE 97/1
s o =R ”
jye ”
#ili "
WO ”
Rl HEG ”
SR 3 ke R - IR 5L Ve Y ) vy Uy o | Bl R 97/1
E1 B #4545 Vol.51 No.1 HH 5 i Mk ”
LW 5 ”
i} "
g IER i WA B VR
it N TN 1TV U S
LPGRHHL (3 M) XYY YOS K 8 953 /87— b
AHEL T ”
g e ”
PrE -
KB 4] "
PRETF A4 ¥ — L DR KB R FHA
Y R ”
[ 8 3 ARHEE
Pl il (M) YR EH SR 2T
Fil AIE ”
% "
L BHVE A v b (k)
Hpp ey 2 — GBI A oo T s vy FOBR | % 06 85 1 HPRHE 97/1
B SHED Rl CAES 2 5 4 ENEET Py
PR ERORERIZ FAF7) v | ek g 535 5 Ak
BOEH AL LRI X BA/TH v U 70 | kT =l 55 A
PR i Ay S "
HAR ”
TV AR 22— g v ECAD/CAM fry B 55 8 AAEH 97/1
— 5= FTS5yrDTL AR 4,8/{ { 97/1
rer F B HL OO BRI SRET & i A M ¥ ii' IATEEanes 97/1
EL Y O B AL & i K M K Books
Series 119
AR 2 1B BOR e TR P S 5 1 HUHE AR 97/2
JH $70%
ENDE S5k BB R X Lnn v U i e I S W1y O U | 97/2
PPl S 46
Feitifltlibn & BRI & BB R B O Bl R RiFH % 4 97/2
el
TR B BOEO-GRIMIL AE e LS TARSEES | 97/2
ki 2 BB Ha Bt ”
ELIE R A iEE R HHFABSHOAZE Y 2 7 L ORISR mo gl %3 ‘Jfﬁi"a‘iﬂifﬁﬂi 97/2
F B HLH T Vol.51 No.2 1)
Fudii
P AR (k) ’“lmih gLfiff 72
it S AT v (BR)

146



BHYEIE Rt 5T R 2 7 Wl # g Rty ) IO/
E1 @ L5 Vol.51 No.2 A (/)Bﬁ% MENE IR T JU% r‘”i’["“‘f‘i"‘ﬁ
KKk BN 1] (gusiiil
Fudii e A it '5 P&Mkm
V‘”f’fé it I’Il/):~7 Yl
HAARL =Y g v X - Y —F3E | FILOBRIIEHL T 4 Y ORRE—-AddD e | A0 B AL 97/2
FANL =Y g VR Y- L7 ,.m*ﬁégbu WA e K 8 ”
oAy aif,’n*hf%ﬁé Y RT b L AR
Ef LR B (TP y) T4 | Ak Rty ) D
FEATEg il ”
MLy ”
EH ”
ELTL R 31T WESEFLBHER b ov o HRIEE] k2l A 97/2
eh S
SUR T A PUIRBEBI I 2 b v O IC I 5028 | ML o 3Ly U UG | 97/3
‘}’ fii
GRS i S0 B 7T FH S 551 MR 97/3
fth &
MM b Tgesr U4 2 LR B Y HEBE S S O 1R 97/3
ST A
BIBpHLpAR 4 & 0 F <RI & BnE SRR A 51 PRH S 97/3
Oy TR AFTEEREOT Y WE v~ BRI x‘*if | O SRR 97/3
Enar T‘mxi Vol.54 No.7 R ¥ lbi‘f L;' /3' AR TR ()
A & BAMEERE A9 VT o DT US54 ¥ — | H S By R 97/3
ukn ¥ 1()97“ ‘3“ °/:17
nh JI SR s JER O SR e il B HefE | 551 FPES 97/3
WE g psek 39 I =%k WE W ”
H 7tx HAL— i T H ARG T v O v O@hE ferk FET| H2FPES 97/3
AN 28— 38 BLL S IR Eea VS § 31 7
Eb i & 237 =77 MR T RO B ﬂU! AT W2y U R | 97/3
ELE R e A ———— - PP —
EIyLEe il Vol. 51 No.3 AP B O BT R o5 4 TG
|] 7
*/4* 5 ”
HHEE sk ”
PN v ”
NV 8= L LD HHTSOP (Toyota Super | B4 #k w2 M PG 97/3
ThE e 3% Olefin Polymer) Pile it
B A ”
H /Miuﬁﬁff;z: sk & TEIRO IR s g AR R 97/3
IR o e YR
eSS B THIC B AR EFmHoa E | i s Ty vy | 97/3
e 25k AE R e ”
FA 5 A VKA ORIITHRBIT 5 —Bas | E k| L 97/3
FE A & St EN it 4&/ %
AN G
Wk H2
HART L% OB oL ¥ — Bl (R & 51m) PP Heps ﬁ*, 1y /ml\;m 97/4
H A o 2
ARG mmwﬂzmmmm BB 7L Iy 4 | B P 8 3RO 97/4
%TD & Vol 36 No.4 (1997) HERAIE (ARSAC) DB Mg 5 "
KW a2 ”
il k% ”
Tovora Technical Review  Vol.47 No.2 Nov. 1997 147



R 4 mH

WAL F—F4+ )7L LTOH

LRI

HAGEES 5 1 SRR 97/4
£ TH % Vol.36 No.6 (1997) WA R R ”
RS R ”
ke Bisy LR
PR LR X MEAMLT 2 @8IE T 5 2 | B g SRR (k)
T4 voay FIHEOpR R IEW 1Ty R
#H*OIEH 51 BRHEATES
B B AL U3 St
YRy i SHIBE (k)
HAMS 2 ISO/TC 204 [FI NI R il & B, FEMT | 0 FHF A 97/4
b By B2 I BRI
BRI L 2 7L 3EWFE 2 5 JRE LD 55 4 A4 97/4
B = PR
FH U355 Bk 5
TOF 474 XHERAD 2 HHUSEHIET | b Sk (BR) B0 delffgeir | 97/4
LA 25 30k 63%: o A HFE 551 HmGHEf
p () B F o T2
ELTL RS AT BT IS IZ B ACFDOBMNI & 4% | DU &5 55 1 HIRE AT 97/4
B % Vol.51 No.4 O (R D O 2 ST
EE B B e — Bk L — (% | BHE BB 85 1 HERTEATER
FIFROBUR, CFDIZ & 5223 EREMMT)
flgter 2 Y= vy O VP DAL ANO | A - 851 SORHEATR 97/4
foledst TR TR e
T 2 I AEBHIZABCAEYAL— TV AR | e 95 8 AR 97/4
T 5 H % Y Ia - g VER{LOSEL— it ”
4 35 S S X 5 4 (AVCS) B B PHFE A 97/5
Z—=iS=A LT 4 YRY =D E T FRFEBL | B 8 2 MR 97/5
b1 [l ”
HHE F ) (k)
i) ”
[ZZN ”
] "
= LpE-k%
A A D A bAAO (B R O AV I VAT AL IZE | B TIvbh 2y Ym | 97/5
oY =YY sy 3 B BEHEMI R A D IBIZ DN T VAU
e S L AMAGHEHHZ B B A 8y 2 F8E | BYE A | B SR 97/5
R 2 U Vol.15 No.2 SO K gk dh AR b E Y AT L
E Bl 2 PR & OPRHY 7 2 AT REM: 2 g B LA 97/5

1 @ HLH A Vol.51 No.5

HRIREVED BOEM ORI

iR
i :
il i

Al By

55 3 MRl B

7”

(BK) B EH rh e BF9e R

HEHNOELIHEMBHI DN T

T
i
BYI
WG 2

95 3 MR

148



R R P

i H ARGk (BR)

WAk 3 $1 M*H AT
i
TR WH AMA(M)
HEfi (B A* HEG
BU
ANEFER e ynzt\’tm T (k)
$HH 1
P (i A 74 TR & 0P LA A VBT L0 72 0 O WG e A 02K — A 97/6
EHE R TS & BOXT
By gL & BEEBE FI457 4 =Y VY IOBMRICD | A B 51 T 97/6
BB RS 3RoCYs Vol.28 No.4 we A U ”
g AR
W By — o mik 53 T 97/6
3G Y I s
e R HISHE D 4 7%t UF R x“} 3 BB 1$ 97/6
BT xﬁ‘ Vol.54 No.8 bRV ] 55 2 MR
AR ;@t‘}.[}lzl_‘.ﬁfékf‘#
By ”
Sl EER TE b3 & AARY GO BT ANES A B3Iy H— 97/6
B By #3546 Vol.51 No.6
TovoTAa lechnical Review  Vol.47 No.2 Nov. 1997 149



WE5 5

¥ £ % ¥ £ @ H ¥ £ H [/ FEFRH
F E) HE i 2 Basic Car Concept from Production Engineers | A % 31 AR 97/1
JSAE Review Vol.18 No.1 K EE | ELE T (RR)
[ SR i () kv gz =79y
Perceptual and Motor Skills Effects of Background Motion on Eye- | A (5K %5 1 FPi 97/2
Perceptual and Motor Skills Movement Information
The American Society for Biochemistry | Conversion from Archaeal Geranylgeranyl | ki f# 5 1 FP¥B 97/2
and Melecular Biology, Inc. Diphosphate Synthase to Farnesyl JARE Al WL R
The Journal of Biological and Diphosphate Synthase Kia B ”
Molecular Biology, Inc. [T S ”
EEIE ST TES The New Supercharged Engine, 2TZFZE, for | #A fiGE 53 8= =1 97/4
JSAE Review Vol.18 No.2 Mini-van g ”
M EZ 81y Y
Quick Sampling GC System for Analyzing | DM % (k) 18 EH v Sl 7 i
Specific Hydrocarbons in Exhaust Gas WH Gl W2y Y
P4 Tl ”
F FIA o
Optimum Tooth Profile Design for Hypoid | 42HI 4fuC R A7 b — i
Gear W Bz z
g Rpk "
Control Methods for Induction Machine | HT % 3 AR
Directly Coupled to Engine Wik Rk ”
IEEE/ASME Human /Robot Contact in the Safeguarding | WKHI  Flfi 52 A4 97/6
IEEE/ASME Transactions on Space LI B B TR
Mediatronicson Human Friendly My B ”
Mechatronics RRE NN ”
o E ”

150

1 i
Gy eemna(

ERQERMIBOBDDEL]

BRERENHESRER

R 9 FEREFRS TS E HIRERY tKﬁJt‘EBF’EJiE‘E‘ZE =

BT
(#15IEL 5> 5 BE, HHRFERHE (KESR))

FHRIF6HLH



R 85 5 A
T S5 ” Vol. 46
B VVT (Variable Valve Timing) FHBRBERER B & fn{?l" T ” , )
e - o 2 - 97.1 1 No. 1
CFHA VP i eI ) ” P. 162
1 B A FE TR )
P TeaA I‘ MMNA*!
HoARgby
i 51 R
[ EH " Vol. 47
FEHI BRI Y A 7 4 OFRSE R TP BRVCE '97.4 | No. 2
R S5 ” P. 134
BT =L N N R
Tt i ez 55 1 PPRHE 97.4 | —
ENHEEF e
AT S 0 e PRV S TR
i #h ” Vol. 47
ARSI FWEH ) vy Yy OB gpey K " °97.4 | No. 2
WHT K1 03y U S P. 135
ATHE EHY 0 B v e DF 2 T
HAk T oths
AV g VRIBIZEBHHY a4V b Vol. 45
A i .
Ii%lgj bl HI’%nj)‘fW YT AFNES A b v —T = |§AK WA 975 | No.2
H ARG T2
B S & %u)f:{i;ﬂ: Vol. 47
W T IY AN Y g v A vNGEHRORSE | W 408 N °97.5 | No. 2
Wik E P. 136
TUHE i b 22
I g&ghﬂ HPV
UéﬂJ'li [1 ﬂ‘l/kd&l}r&] ,\'Hfl!i‘r dt %’)l’r‘:’]i“f.i * I: ” 97,6 I\(I)l ‘%26
MICAM Y 2 7 4 . 97. 0.2
BT P. 106
B
Vol. 47
BRI SERCRELIL V7 S ST T 97.6 | No.2
P. 150
*ITOYOTA MOTOR CORPORATE SERVICES OF NORTH AMERICA, INC.
Tovota lechnical Review  Vol.47 No.2 Nov. 1997 151



A IRNLIE S Bl LeaRi & 2 0 % L 72 TOYOTA Technical Review Vol.47
No.2% Wit L.

QD S M AR D A TE D £9 "TOYOTA ECO PROJECT”
TEN, SEOBEROPIZE [masuY s b sThEAFAS 7] &
bhba it BugEd,

GO TTROFE % . “TOYOTA

ECO PROJECT” @~

BRI IE VA 1 — COMIME iy T —
FHE U THA TR T 2 580WTET,

B DML 2 MR L, TERE » & b T fa i
EATOBIESTE, BB io v \“C g,

Eh
WEAE DWER 2 5 PCASHLIZ §UHE

L, ZBHHZEA -7 FL AE&HRERIBMRIZE>THE, HItOAER
TR AT B A bR W)’PV)D(V)““' , HNOAE D EEICEC AN S, &
WL OMIZ—~FIZB 2 F oA EhTHET. BHLHEHOhH» S
WM & A — A HEO 22 2 A T3, TIROM LTS, Hiel
REOMEAMIENE TR EN S0 E S S K LB ZDT
HEEETHWAEESH ZOUETT, (B 238

B2d, BOs 2T FECOT v v o 2 b OHARIHFE I "béﬂé ST,
6y H. SRIOMHEZN U TANIZ Bk R S5 - TRBOSIED

’f}(ﬂ‘]‘] yﬁﬁ‘i‘./ul(‘«\é k&Ly&)TllLill&ﬁﬂé b &V)ibt
F A IOLDERLR D I }\L‘ e, BE THSOTE S RERM
RoTWI S| EEEHIZLTOET. (&)

SRS IOEDE, BEMEARM A EbE T 5, L3
J<<‘:;,’))\U)7§\i’1(‘:’75*x)1’§l\<U«>’CU< 5HELTETHBN, flisi:

S EGA BEOBEERSITULES. T05, BRSO LRED
)léi'@-“%ié: ERTRCOBHTEEINTEY, ABOME T kT2
N LEHILL TS THAS.

B HIZ DWW TSRO ML A KT 5 200 B 2 H AR EhTE T
., FAE ’6211”{‘1_;@"'0)/{ A—=TUHRIBDTE TS, (?]!:% |)

19974 &
WEZER
I e

SR A
M ]
SPHI ik

ok
HAY Bz
e Bt

R &K
(L
ek ik
26 SR ]
EX 35
OfZA Tk
A AT
i AgET

% 1 FPEp

25 1 R
13y U S
5 2 RS

55 3 FEERAL

85 1 B A

51 LR
EHVHH7E

A HEBAZERS

VA R Yty &) I
T REAE S

1Y AT L

FphiAs B
FpRr A% B
$iliag

(2% Wy 60

% 7 19974 11H

tovoTA lechnical Review Vol.47 No.2

© 1997 TOYOTA MOTOR CORPORATION, Printed in Japan

¥ 1T W b 2 EE R
Fe gy B
TA71-71 EMIB BT b 2 0] 1
(0565)28-2121 (&%)

7 4T A KPP A

W% A A& Tk

[Z1 T Y TEFERD RO 2

T470-11 S EL B T SNkl 7 Bt







FIaaBBashEikN=1t






