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Summary JATCO TransTechnology Ltd was
established on 1st Oct.,1999. After that in 6 month we
have awarded the Certificate of Registration under date
of 25th Apr. 2000 in accordance

with QS9000 by the registrar JA-QA Center.

In this paper first of all we would like to give an outline
of features of our Management Systems and activities for
QS9000 Certification.
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Chairman '—

<JATCO Corp >

—| Chairman

QS9000
JOINTO
PROGRESS

The company-wide
Secretariat

COMMITTEE The company-wide

Secretariat

The Secretariats
in charge of each Quality
System Element

The Secretariats
in charge of each Quality
System Element

The Joint
Secretariat

Fig.1 The Organization for QS9000-Registration
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basic schedule

deseripton  oTule|1]2]2 2 5 [6]7 s o [w[ulz] ] 2] 3] 5] ]
O g
company events "JATCO TransTechnology" established ~ QS9000 registration
° ° °

system study

——— O
education  kick off

lead audit #1 J audit
lead audit #
O

(@] O
internal audit #3

internal audit #1 1
udit #2

internal

progress control

O g o g o o o
company-wide progress meeting

quality manual

O
study version issued

O O 1st. Edition issued
te mporary version issued

Fig.2 The Master Schedule QS9000-Registration
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Middle period management plan and policy management of our company

ooooo;
Kunihiko SUZUKI

oooor
Tsutomu SANO

¥ & Qs 4100 000OOOOoooooono
goooobooboobooboooboobon
gobooobooboobooboooboobon
goooboooooo
oobooboobooboobooboobooo
ooooobooboobooboobooboooo
goobooobooboobooboobooboon
gooobooooo
goopbogssoco oo obonoonooobo
oooooooobbobooooobbooogooobo
oooobooooboooon

Summary Our company clarifies the responsibility and
authority of each division to set up the quality policy
corresponding to the needs of the clients and accomplishes
its achievement, enforcement, management and
maintenance. This is the demand item in 4.1 chapter "the
responsibility of the manager" of QS9000 systems.

Our company has been setting up the quality policy as a
part of the middle period management plan. Also, our
company is using "policy management" in order to achieve
the policy.

| express with this paper about the outline /improvement
point, etc. of the middle period management plan and policy
management system that fits the demand of the QS9000
system.
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the management plan for long time

the middle period management plan

the annual policy management

Environment analysis

—[_the middle period management plan |

Capacity analysis

| Environment analysis

Capacity analysis |

|Lthe management plan for long time ji—————» |the middle period business goal/policy |——>|

the annual president policy

| the R&D plan |——| the sales plan |
A

A,
| the middle period plan in terms of the cross function |
I

A

Y

| the middle period plan in terms of the division |—>|

the annual general manager policy

A

v

| the annual department's operational plan |

v

| the enforcement plan in the terms of the subject |

| the grasp of enforcement situation |

ﬁ

the reconsideration of the activity

v I

the progress conference of the manager |

f—

A

the executive diagnosis |¢y

2

the progress conference of the general manager |

| the promotion conference in the terms of the cross function |<—

Y
I the execution board meeting | the TQM activity promotion committee

Fig.1 The flow of the policy management
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the result of the survey of a customer satisfactory degree
— the overall satisfactory degree of the customer
the satisfactory degree regarding merchandise
the satisfactory degree regarding price
the satisfactory degree regarding the correspondence of the sales division
the satisfactory degree regarding derivery
the satisfactory degree regarding quality
the satisfactory degree regarding service
the satisfactory degree regarding the repair parts

the middle period management plan

The middle period business goal
Csales
Cloperating profit
r—>Cthe overall satisfactory degree of the customer

the individual goal
| Oquality improvement goal/policy
[cost reduction goal/policy

the achievement evaluation system of the execution executive

||, Oquality improvement goal/policy
Ocost reduction goal/policy
[Othe satisfactory dcgree regarding derivery

<
<

Fig.O O The reflection of the result of the CS survey
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the middle period plan in terms of the division

The middle period business goal/policy dividion
the middle period plan sales R&D quality production | production | etc.
[0 The basis planC in terms of the cross function &marketing assurance | engineering
U The sales plan —> The sales strategy N O
0 The R&D plan
0 The individual goalO
0 The quality improvement goal —> The quality improvement plan —>] O 0 O 0
{0 The cost plan
Gross sales
Direct cost —> The cost reduction plan —> 0 ] 0 ] ]
Indirect cost
Labor —> The human resource plan —> O ] 0 O 0 0
E Depreciation —> The investment in plant and equipment plan —> O O 0
; Other
--------- R&D cost —> The R&D resources plan —> 0 |
Operating profit
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Fig.3 The penetration of the policy
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the annual general manager policy|
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—|the enforcement plan in the terms of the subject & the progress table |

—|the enforcement plan in the terms of the subject & the progress table |

—|the enforcement plan in the terms of the subject & the progress table |
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I{the annual general manager policy|

the annual A-2 depertment's operational

|—|the enforcement plan in the terms of the subject & the progress table |
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Notes-DB
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Fig.4 Notes-DB[J Policy Management[]
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Fig.5 The TQM activity promotion committee

4.4. F Dfth
4410000000000000
000000000000000000000
0000000000000 000000O0O0n
0000000000000000000000
0000000000000 000000O0o0n
0000000000000 000000000
0000000000000 000000O0O0O
0000000000000000000000
0000000000000 000000O0o0n
00000000D0000000000



JATCO TrarsTechnology Review

No.2 (March, 2001)

gooooooooobobooobbDbDbDbbobo
obooboobogooo
oooooobbooooooobboooo
OOUTPUT/INPUTOODOOOODOODODOODO
gooooooooooboooboobbbbboboobo
ooooooooooooooooboobobbobobob
gboboboobo
oooooooooobobooooboobbbbobo
gboboboboboboouTPUTUDODOD
goooooooooooboooooobbobob
goooINpPuUTOODDOOOO0ODODOOO0OO00ODODO
OTablelDODOOOOOOQOOOODOODODOOO
goooooooooooobooobobbbbbobo
obobobooboobgooo
gooooooooobobooobbDbDbDbbobo
oooo

Table 1 The example of the achievement
evaluation table of the execution executive

classification the example of the control item distribution
sales the goal of the sale by new sales 5

cost the amount of the variable cost reduction 15
the amount of investment in plant and equipment 5
JEPS activity's goal 5

quality the rate of the claim in the market 10
the rate of the claim in the shipping

output

countable goal

new product the rate that achieved the goal of the quality 5

the rate that achieved the goal of the cost 10

other the satisfactory degree regarding quality 5

the fixed charge 10
the fixed charge  |the labor expense

that is using it in  |the depreciation expense
the division other expenses

input

uncountable goal  [the introduction of a new method 15
the establishment of the new order 10

output

uncountable goal

total point 100
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Summary For the enterprise, the phrase of " the work
does all good if it is good for the result" cannot be
acceptable. In order to obtain the target result through
the work, it is necessary to build up the work
mechanism, execute it, and improve it for the better
results if there are any problems after the execution.
Here, for the new product project which failure isn't
permitted, we introduce the 10 knots we have set from
product planning to service after sales with clarifying
"BW1H" at each not and its management.
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Process Development by the Engineering Rating Implementation Standard in the Process Planning
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gobooobooboobooboooboobon
ooooobooboobooboboooboobon
gooboobooboobooboobooboobon
gobooobooboobooboooboobon
gooonogon

QS9000 4.2.5, suppliers shall continuously improve their
products in quality, service (including timing and
delivery) and price aspects. In Our Company,
Engineering Rating Implementation Standard prescribes
Continuous Implements that collect many member's
knowledge at design and development stage. This paper
introduces the position and the sample of it.
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The Standardization of The Development Process and Papers
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Summary Aiming at "No Re-design" and "Efficient
Development”, the working of R&D Division to get
QS9000 certification consists of these two themes:
"Standardize the Developing Process.” "Standardize the
Papers used in each Process.”
In "Standardize the Developing Process’, the activities of
Planning & Conception stage are clearly defined as a
part of Development Process and it enriches those of
early stages. Regarding DR, which is held as the terminal
of Project works, those are also defined that the Person
responsible per each role and the Methods to follow-up
the subjects. It is also made sound that the Products
satisfy the users' need by providing the experimental
verifying process.
In "Standardize the papers’, those are released at the
early stage of the Development and are used throughout
the Project's activities;, which are: Technical Diagram
defining subjects, Master Schedule defining the activities
and Quality Target Table defining the completion status
of the Unit.

Furthermore, in order to make sound Prevent Same
Recurrence, new method is systematized and employed
to share the information obtained through the daily
activities and other Projects.

These points will be mainly introduced in this paper.
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QS9000 Design Control : Primarily Requirement and the Promoted Points
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Fig.1 QS9000 Design Control:
Primarily Requirement and the Promoted Points
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Quality making by the consistent communication of the important char acteristic
to the manufacturing department from the designing department
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Summary Fundamental of making a thing is that
drawing and product are necessarily matched. For the
above purpose, one of the important elementsis that both
production engineer and manufacturing engineer work
with their understanding fully met a design intention. In
this paper, we introduce the achieving mechanism of
process capability followed by the transferring
mechanism of design intent using QA table asatool.
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"Process Control Table" etc.
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[OHaving the worker understand an important characteristic,
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The Document and Data Control by the Computer Database
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Summary There are alot of Documentand Data that
we would spend much manpowercost if we used paper-
based method. For reducing that cost, we introduce the
system of Document and Data Control by the computer
database. We are not only able to satisfy QS9000's
demands but also succeed in reducing a number of
manpower cost by them.
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Measurement Systems Analysis by Gauge Repeatability and Reproducibility
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Summary Measurement Systems Analysis,
hereinafter referred to as "MAS", is in the QS9000
Chapter 4.11, Inspection, Measurement and Maintenance
of Test Equipment as a new requirement item.
Enforcement target of the MSA to be the "measurement
system which is specified in the control plan”. There are
Approximately 5,000 of target measurement systems in
our company. Furthermore, MSA requires that
measurement errors be limited to a comfortable level
against the variation of the products, even if various
operators perform measurements in the actual usage
environment. | would like to introduce the technique
which introduced in order to do the measurement
methods mentioned above effectively in short time of
period.
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Table 1 Gauge Repeatability and Reproducibility Data Sheet

Gauge Repeatability and Reproducibility Data Sheet

Performer : IUO  Fl3E

Measurer :A fhith E# . B R E+4  C O KRB

APPRAISER PART AVERAGE
TRIAL #
No.
1 A 61.98990
2 A 61.99030
3 A 3
4| Average 61.992 | 61.986 | 61.990 | 61.994 | 61.993 | 61.991 | 61.991 | 61.991 | 61.989 | 61.987 | Xa=  61.99010
5| Range 0001 | 0001| 0000| 0001| 0000| 0000| 0001 | 0001| 0001| 0000| Ra= _ 0.00060
6 B 1 61.99000
7 B 2 61.99020
8 B 3
9| Average 61.993 | 61.986 | 61.990 | 61.993 | 61.994 | 61.991 | 61.991 | 61.991 | 61.988 | 61.988 [ Xb= _ 61.99010
10 Range 0.00080
11 c 1 61.99020
12 C 2 61.99030
13 c 3
14|  Average 61.992 | 61.986 | 61.989 | 61.994 | 61.994 | 61.992 | 61.991 | 61.991 | 61.988 | 61.989 | Xe=  61.99025
15| Range 0001 | 0000| 0001| 0001 0000| 0001| 0000| 0001| 0001| 0001| Re= _ 0.00070
16| Part X = |61.99015
Average(Xp) 61.992| 61.986| 61.989| 61.993| 61.994| 61.991| 61.991| 61.991| 61.988] 61.988] Rp= | 0.00783
17 ( Ra= 000060 + Rb= 0.00080 + Rc= 0.00070 )/# OF APPRAISER= 3=R R=__ 000070
18 [MaxX=_61.99038 —MinX=61.9901 ]=Xoirr XDIFF___0.00015
191 [R = 000070 ]x[Dse  3.27 I=UCLR UCLr 000229
20} [R = 000070 ]x[Ds= 0 ]=LCLr LCLr __ 0.00000
21 pispersion of measurement | 0.002 | 0.001] 0002]| 0001 o.oo1| o.oo1| o.ou1| 0001 | 0002 0002 | MAX 0.002

*D, = 3.27 for 2 trials and 2.58 for 3 trials; Dg= 0 for up to 7 trials, UCLgrepresents the limit of individual R's. Circle those that are
beyond this limit. identify the cause and correct. Repeat these readings using the same appraiser and unit as originally used or discard

values and re—average and recompute R and the limiting value from the remaining observations.
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Table 2 Gauge Repeatability and Reproducibility Report

Gauge Repeatability and Reproducibility Report

Date : 20/09/'00
PART No. 32101 07G67 Gauge NAME Electronic Micrometer SECTION CORD: $Q2Q01
PART NAME71BC T/M CASE Gauge No. G10150FD05 APPROVAL| CHECKED |PERFORMER|
UPPER LEVEL [ 61.095]LOWER LEVEL [ 61.976] TOLERANCE]  0.019]
RESULT : CORKD NG PURPOSE :CFirst Evaluatich Re't EFR | & B i A
= _ 00.09.21 | '00.09.21 | '00.09.20

From data sheet R= 000070 Xy, se= 000015 Rp= 0.00783

Measurement Unit Analysis % Total Variation(TV)
Repeatabiliyty— Equipment Variation(EV) %EV= 100[ EV / TV ]

EV = R x Ky = 100[  0.00319 /001310 ]
= 0.00070 X 456 Trials K, = 244 %
= 0.00319 2 4.56

3 3.05
Reproducibility— Appraiser Variation(AV)

AV =/ﬁ Xowrr % Kz ?-( EV? / nxr ) %AV=100[ AV / TV ]
= /J( 0.00015 x 270 P -( 000001 / 10%x2 ) = 100[  0.00059 /0.01310 ]
= 0.00059 = 45 %

n=Parts . r=Trials APPRAISERS 2 3
K, 3.65 2.70
Repeatability & Reproducibility: (R&R)

R&.R=A/( EV? + AVZ ) %R&R= 100[ R&R / TV ]
= A/( 0.00001 + 0.00000 ) = 100[ 0.00325 /0.01310 ]
= 0.00325 Parts Ka = 248 %

2 3.65
Part Variation(PV) 3 2.70

PV= ( Rp X Kg ) 4 2.30 %PV=100[ PV / TV ]
= ( 0.00783 x 1.62 ) 5 2.08 = 100[ 0.01269 /0.01310 ]
= 0.01269 6 1.93 = 96.9 %

7 1.82
Total Variation(TV) 8 1.74
™v=pA( R&R® + PVZ ) 9 1.67
=N ¢ ooo001  + 0.00016 ) 10 1.62
= 0.01310
Dispersion of measurement / Tolerance = 10.5 %
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Summary To more advance the performance for
automatic transmissions, reduce the development time
and increase the development amounts in our company,
the control system development structure is building
recently, which develops the control system
systematically as seamless. Especially the simulation
system to calculate the shifting performance using the
MATLAB is built as the core part of its structure.
In this paper, the structure concept and the simulation
system outline are described. Some simulation results of
our five speed automatic transmission are demonstrated.
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Control Design and Verification Calibration and Evaluation
*Analysis of System Response *Actual Automatic Calibration |
*Control Design *Actual Testing and Evaluation
*Control Algorithms Tools: INCA and VARTS |
*Control Verification using Simulations
Tools: MAT‘LAB‘

» | Control Rapid Prototyping
*Rapid Prototyping Controller
*Control Testing using the Actual Plant

Tools: MABX

N Controller Verification

g *Functional Testing for Controller

B *Dynamic Analysis for Controller
*Automatic Calibration in Computer

Tools: dSPACE’s HILS

SIPPOIN

¥

2,

Automatic Coding

ol
3 *Make Code Automatically

<SIOWEIE PUE BIEC>

*Make ASAM-files Automatically
&£ | *Control Testing in embedded level
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5
¥ | Tools: TargetLink

<Logic>T ld’mg;ams‘ Data, ASAM-files>
¥
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Common Data Base (Models, Parameters, Experimental Data, and etc. )

Fig.1 Development process and support tools
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§eN Low clutch
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Reduction

one-way
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Direct

(Idler)
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Fig.5 Schematic drawing for the JF506E

Table 1 Clutch schedule of the JF506E

Reverse] High | Low | Direct |Low&Rev.| 2-4 [Reduction| Low [Reduction
Shift positions| clutch | cluich | clutch | clutch | brake brake |brake band) one-way [ one-way
clutch | clutch
P O
R (@] [e} (@)
N O
Ist [e] A [@) ] @
2nd [e] [e] o] @
D [ 3nd [¢] ) (@] [
4th (@] [] [¢] ®
5th @] [@] @]
Q :Operative

Az Operative in 2 or 1 range
@ : Operative during "progressive" acceleration
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goooooooooooooooooooono
gooooooooooouoooooooogoo
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The Strengthening Method of Induction Hardened Shafts for Transmissions
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Makoto YOSHIDA
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Summary The strengthening of shaft components is
especially important because of the adverse effect of
resuming the weight and downsizing the transmissions.
This paper describes the strengthening method of
induction hardened input-shaft of AT for FR vehicle,in
relation to the depth of case-hardening heat treatment
and the conditions of shot peening.
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gogooobobobobbboooooooooon
gosSCM440HO OO DUOODe4DDOOO0DOO
gobobz220v7o00040000000000O00
goboooobobboooooooooooboboo
goooDbO00001e00x 100000000
goooobobOOb0O0000ooeoot esoHvO OO



BRRBEANET O+ 7 FERROEEEFTMICDNT

gobooboobbbed4dDDOODOOOD
gdd0immboooooboobbogooaon
goboooooorommObOoOoonooOooooOn
goooooooooooobobobobbbbobb
gbgd4sHRCOODOODOODOOO

Splines Splines

@ 20x T18x M1.0

(NY

¢ 20x T18x M1.0

Holenotches

Fig.1 Shape and dimension of input shaft

Table2 Conditions of shot peening

Condition 1 (Double shot | 2 (Single shot | 3 (Single shot
peening) peening) peening)
Shot diameter | 0.8mm, 0.2mm 0.2mm 0.05mm
Material Steel  (Z700HV)
Air _pressure 0.5MPa
Peening time 30sec
Arc height 0.675mmA, 0.344mmA 0.034mmA
0.370mmA

Table3 Test samples and results

Speci- | Mat- Heat Effective | Con- Static | 10° cycles
men | erals treatment case ditions | fracture fracture
(Core  hard depth | of shot | torque torque
-ness,HB) (mm) | peening | (Nm) (Nm)
S2 | SCM | QI@23) 22 - 1715 874
S2D | 440H 1 — 867
S3 28 — 1744 837
S3D 1 — 879
S4 40 — 2127 813
S4D 1 - 999
57 70 - 1764 720
S7D 1 - 894
S7B 2 - 877
STW 3 - 932
C3 S40C QT215) 29 1911 831
A3S A N(179) 33 2019 717
A3M QT(223) 28 - 2029 795
A3H QT(285) 32 2391 835
B3 B QT(312) 29 2274 808
QT : Quenched and tempered, N : Normalized
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Study on Origin of Shudder under Slip Control of a Lodk-Up Clutch in an Automatic
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Summary Conditions of shudder generation under
slip control in clutch were determined by engine bench
tests using a real automatic transmission. The results
obtained showed that shudder originated easily when a
disturbance, for example, a change of applied load,
occurred during the steady slip movement and during the
transition from the state to the dip state. The application
of a single testing device provided with a clutch with a
life-size damper attached allowed the reproduction of
two of the above shudder generation conditions, and the
measurement ofy -V characteristics at the start and
immediately after the shudder appearance. Besidesy -V
characteristics in the process of shudder convergence
were measured by introducing slip controlling ATF.
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Table 1 Specification of clutch supplied for testing

Paper material,
inside diameter ¢ 208,
outside diameter ¢ 234

Friction material

Counterpart material Material: JIS SAPH440

Operation oil ATF on market

Inertial moment of piston 0.0126 kgm?

Damper spring constant

445 Nm/rad
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Fig. 4 Device for testing slip shudder

Table 2 Test conditions

Inertial moment of flywheel 0.588 kgm?
Surface pressure 0.91 MPa
Speed of rotation 0 - 180 rpm
Acceleration of rotation 1.88 rad/s?
Oil temperature 200
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Table 3 Test conditions

Inertial moment of flywheel 0.588 kgm?
Surface pressure 0.68 - 1.14 MPa
Speed of rotation 100 rpm

Oil temperature 1000

322.0000
alOOATFO OO
Figlohoooooooooooooooogoo
goooooooooooooobooobobbobooboo
gooooooooooboobooboobbbbbboobo
o00000Db0Db0O0OFrgllIDOO0ODODOOO
goos3sooobodu-vOOOLVFAOUD OO -
vooooobooooboooobooooood
gooobpu-vOOOoooooooooDDDD
goboDoOobOOoO00ooOoobDoriem/sOn0OADD
gooooooooooboobooboobbbbbboobo
ooooooooooooboooooobbobobob
goooooooooooobooboobbobDbbobb
ooooooobobobooboooobuoBObDOO
gboobp-VODOOODOOOLVFAOUDOOD
u-vOOoooooooooooooooooo
gboboboboboboboobdldam/sOOD
oooobooooobobbooooooboAO0OOO
200000gs3s0bbboobobooooooooooon
goooobbpup-vOOooooooooooDo
poooooooobobobobbbbbbobb
gooogo

Number of cycle Input torque

coso 1203
200 TR TR Ok SRPRES ﬂ
,(_U\A’_\].SO o Do
g gg o : oo
95210t A\
52120 % = : .
X 52 ) T
© o F100 T T T e —
= [ - S
29 80 | Speed of rotation of input shaft
(<)
E;)& 60 | 1
3 40 } bressure supply Pressure release
P
g

2
A A AR R
1""‘*’”\4’“ P"Hn-:‘hﬁ;{' Iﬁlf'j .,1hr' JIH'.J
0.55 0.60 0.65 O 70 0 75 0. 80 0.85
Measurement time (s)

Speed of sliding
of piston (m/s)

F

g. 10 Time series data of shudder at disturbance
during steady slip

_48_

i

Coefficient
of frictién py

0.5 1.0 15
Speed of sliding (m/s)

Deceleration

J
j\

Coefficient
of frictiony
1

Accele%‘-‘-

0.11 |

0.5 1.0 15
Speed of sliding (m/s)
T

M -v characteristics of LVEA

s22014 )
28 Deceleration .
E.8 0age-aen, yAY A
o= | AR @I N
Qu
O'S o019 “
Acceleration
0.11 1 1
0.5 1.0 15

Speed of sliding (m/s)

Fig.11 Actual p -V at shudder appearing at input
disturbance during steady slip movement

gboooboooobOgATFRO OO

Fig.r20 0000000 OATFODOO,0DO0O0D
goboboogieorpmOD0O0OO0OoOoODODOO0
ooooooobObObObObObO0O00000000g
oboooooobOoob3booboooog
ooooboooooboooobobooobobooon
Fig.u30 DO 0ODOO0OeODOOODOODOODO
p-VvoOooooooboobooboobooooo
o010200000p OOLVFAD O OO OODOO
oooOboODboO0Op-vOOoooooODbDbOoOOoOoo
2200000000000 0p-VvOOOLO4oooDo
oobo3oobobb0Op00O0OLVFADDOOO
gboooobooobooan



Ay o7 TOSYFOR) Y T v & —REMBRER

Number of cycles
2.

. 3 45 6
. 200 Hew s s Ko KX KK P
ES H L
g5 180 H\: PA: i Torque
g““gg 160} Y '
2 5 140}
(=g ' A S
S £3 1200 : ' _ Oil temperature, 100 0
£ 85 1003 .
= 5F “-—‘_‘_"“-—‘—,___
o
gz O Supply
60 Prersesltéraese pressure Slip rotation speed
401
—~ 20 L i
E ——
e
2 100 "“**\/VV\/\MWW'-—M
Q= 1 1 L L L I
g5 0
~x 3 055 0.65 0.75 0.85
o @
o o
a5

Measurement time (s)

Fig.12 System characteristics at disturbance input
shudder under steady slip conditions

o
)

First cycle

— =

Starting point

o
]
=]

Coefficient of
friction y

o

&

o
=
o

100 200

o

Slip rotation speed (rpm)

Second cycle

; Establishment of positive gradien

100 200
Slip rotation speed (rpm)

Coefficient of
friction y
o o
= )
(8, o

o
=
o

o

%5 Third cycle
€ 020
QLo
L=
£2 0.15
58 %
U —
010 . . !
0 100 200
Slip rotation speed (rpm)
0.25
G Sixth cycle
€ 020
QLo
Lc
£.2 015
§'§ —_—
“ 010 .
0 100 200

Slip rotation speed (rpm)

Fig. 13 p -V characteristics at different shudder cycles

323.000000000000000
gbobobobp-vbOoDOLVFAOUDODOD
gobboooobboooobbooooobbooo
oobooopbObOO0OO0OO0O0ODODbOOOpOD0O0D
ugoooooooobobobobobbooogo
gbooboboobob

O D0D00000DbO0OATFOODOOOO0ODDOO
Udup-viOoooooooooooooooo
oboboooobooooboooup-VYoooo
ubobodboponoboobboooobooaonooo

4.F&ED

giggoboooooooboboooooobooognon
gooooooooobobobooboDbDbDbbbo
ugboboobooboboooboooboooon

g20000000o00bbo0o0gu-vooooo
gboboobobooobobpupsodbbogn
p-voooooooooooooooobooo
gogooooooooobobobobooodogoo
gbooooooooood

o330 0000000 0ATFOODODDDODODDODO
goboboooobboooobbooon
uboboobooobooobboobooonoo

HIEE
gooooooooobboboobbDbDbbobo
goooooobbbobbbooOo0oooooggoo
ooooooobODbObObObbO0O0O0000000g
oooooooon

SEHER
10 M.C.Tsangaides, et al.: Dynamic Behavior of a
Torque Converter with Centrifugal Bypass Clutch,
SAE Paper 850461(1985).
20 T.Hiramatsu, et al.: Control Technology of Minimal
Slip-Type Torque Converter Clutch, SAE Paper
850460071 198501 .

e 00000m

_49_



B - #E

ATOEERE#BORS - IREICBET 5%

Studies on Noise and Vibration of Planetary Gear Drives for Automatic Transmission

O O°
Yong CHEN
¥ & ATOO00000000000O0000000 Summary In order to reduce the running noise and

goooobooboobooboooboobon
gobooobooboobooboooboobon
oooooboobooboooboboooboobon
ooooobooboobooboboooboobon
goooobooboobooobooooboobon
gooboobooboobooboobooboobon
goooobooboobooboooboobon
gbooobooboobooboobooog

vibration of planetary gear drives to be used for
automatic transmission of cars, the phase difference in
gear tooth meshing is given to the planet gears which
make contact with the sun and internal gears. As
component gears, shaved and hardened helical gears
with and without grinding were used, and the rotational
speed and the tooth load were changed. The
experimental results clearly showed that a reduction in
running noise and vibration was surely obtained when
the phase difference in tooth meshing was introduced.
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Tablel Specification of gears used for planetary gear trains

Planetary gear train [ Planetary gear train [1
Sun % Internal | Sun ﬁ Internal
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131 | 130 |

Number of teeth

Normal module (mm)
Normal pressure angle { )
Number of planet pinion
Helix angle [
Profile contact ratio  (A)
Profile contact ratio  (B)
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Summary The Adaptive Cruise Control system with
CVT is described in this paper. This system has the
characteristic of smooth and good response. This system
was adopted to Nissan"SERENA"and"AVENIR".
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Summary This report introduces variator, lock up
clutch, principle of power transmission, mechanism of
gearing, and electronic control as one part of new
technology adopted in JROO6E type CVT.
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Development of New Fluids Supporting the Design of Advanced AT and Innovative CVTs
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Summary Automatic transmission fluids (ATFs) must
be capable of adjusting friction characteristics when
clutches engage, in addition to possessing the properties
required for lubricants and hydraulic fluids. Moreover,
the fluids used in belt-drive and toroidal continuously
variable transmissions (CVTs) must also serve to
transmit power in the CVT unit. This paper first
describes the general performance requirements of ATFs
and CVTFs, and then explains the performance provided
by the fluids used in our latest automatic transmissions
and innovative CVT.
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Table 1 Requirements for ATFs and CVTFs

Unit [Requirement Characteristics

CVTF [Transmission of torque

High M/M=*¢ friction coefficient
High traction coefficient

ATF [Fuel Friction reduction |Lower viscosity

efficiency |Weight reduction |High friction coefficient

Oxidation stability

Thermal stability

Shear stability

Anti-shudder

Anti-foaming

Anti-wear

Anti-seizure property

Rolling fatigue protection

Anti-corrosion

Materials compatibility

Low-temperature fluidity

Noise and vibration|Friction characteristics
suppression

Fill for life

Component
durability

Satisfaction/
Comfort

“““ : metal to metal
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The Development of Transmission-Case for Hybrid System
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Summary We have developed the transmission-case
for NEO Hybrid System to achieve mass-production in
very short term, by solving technical subjects, in order to
contain the drive-motor and the water-jacket for cooling.
This document describes how we have solved the
technically designed subjects and the productive subjects
at the same time in very short term.
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Table 1 Investigation of casting method

Method of || Structure Result of study
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Table 2 Development of casting core

Before
development

After
development

Constitution

2 moulds

2 moulds
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of mould (upper , lower) | } 5 moulds (inside)
Position of Move the parting line
parting line | Center of WA fitiing to the shape
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Table 3 Investigation of heat exchange method
between Motor and W/J

Performance
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Summary We have started a system called "Net SDPI
Service" carried by intranet which, for a certain period of
time, provides patent information to R&D engineers.
With this system, R& D engineers can use their own
computers to get patent information whenever required,
so that they can easily and quickly grasp technical
movements or conflicting patents of other companies.
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Intr oduction of JF506 E-W
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Summary The JF506E-W model automatic
transmission , five speed automatic transmission for front
wheel drive vehicles, has been developed for vehicles of
Volkswagen.

This automatic transmission has been improved in some
aspects based on the JF506E model automatic
transmission for Rover.

| introduce the improved performance of JF506E-W in
this paper.
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Table 1 Technical Specification

LOCK-UP

TORQUE CONVERTER @ 2501 1.9TDILVR6LT] [0 ¢ 236] 1.8[VR50
PROVIDED
GEAR RATIO 1st 3.801
2nd 2.131
3rd 1.364
4th 0.935
5th 0.685
Rev. 2.970

FINAL GEAR RATIO

3.504.7

TORQUE CAPACITY

310Nm

TORQUE LIMITATION OF E/G OUTPUT

IS REQUESTED.

CONDITION : STALL AND NEARLY STALL
LIMITATION : 290Nm

MAX INPUT REVOLUTION

7.000rpm

CONTROL SYSTEM

ELECTRONIC CONTROL

WEIGHT(DRY)

95kg0 @ 250000 93kgl @ 2360

MAX.GROSS
VEHICLE WEIGHT

1,900kg
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Intr oduction of JF405E-Q(FRA)
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Summary We have developed JF405E-Q(FRA)for
Hyundai Motor Company on the basis of JF405E-
H(FRO), our miniaturized and high performing
automatic transmission for the FF type.
The Republic of Korea has the severe standard of fuel
economy generally, and stickers that show the fuel
consumption grades are placed on the rear door windows
of all vehicles in the market. In this development, we
have considered the followings to optimize fuel economy
and driving performance.

e The shift schedule considers the optimized fuel

economy line

e The expansion of the Lock Up area

e Optimization of the hydraulic controlled pressure
We aso obtained data of the simulation of these results
and measurements with the vehicle.
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Fig.2 Example of a sticker on the rear door window
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Tablel Specification

Model ATOZVISTO
Drive type FF 2WD
Vehicle | Engine 800ccNA
800ccLPG
800ccTurbo
1000ccNA

Gross vehicle weight | 1280kg
Torgue converter ¢ 186Lock-up

Gear ratios 1st 2914
2nd | 1.525
3rd | 1.000
4th | 0.725
Rev | 2.642
AT Final gear ratio 4.0170 4.880
Control system Full electronic
Over length 360mm
Center distance 172mm
(Eng-Diff)
Weight(dry) 45.7kg
AN
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‘ \\v k\/\/\(con umption curve
Nm N L\{/k\‘\ Constart engine
o K OIS L =TS [powercurve
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)(’/,_-——"’T\;S\ economy line
\ ( ’L\r/\\ ) \\ Fuel-liné on base
L = =—jFuet-line
! TSN | R [shift schedule
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Engine revolutionO rpm0
Fig.4 Engine fuel consumption map
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Table 2 Result of the Evaluation

O00J405-QU 00000000000 DOO0
oo0oooooooono
00000000 0O0OJATCO Korea Engineeringd
JoooooooooooDOooDoOooDDOODOO
oo0o0ooooooooDooooDooooooon
00o0oooooooooooo

_87_

Simulation Vehicle
Fuel Consumption [Driving Performance Fuel Consumption
(km/h) (0—100km/h:sec) (km/h)
Shift schedule |+ optimum fuel consumption +0.8% - -
* Expansion of the area
* Working as coast
Lock up +8.5% — —
*Reduction of enzagement time
~etc
Line Pressure| * optimization +2.2% -4.4% —
TOTAL +11.7% -4.4% +13.6%
5h LM E m00000m
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Development of "JR507E" Type Large Capacity 5-speed Automatic Transmissi ons(RX0)
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Summary The JR507E type 5-speed automatic
transmission (herein after referred to as "AT") which was
installed to the new model CIMA has been released from
the beginning of the 21st century. Without being attached
with the conventional 4-speed AT, the transmission was
renewed from its components after a number of analyses
targeting the performance that meets the market
demands. JR507E was successfully developed as
appropriate to the next generation AT with regard to the
consideration to the "environmental concerns' of course,
and the "running" of users needs. This paper describes
the characteristics of above JR507E type 5-speed AT.

1. IXC®IC

gooooooooobboobobDbDbDbboboD
gooobbiooooooooooooooboo
goooooooooooobobbbbbboobo
ooooooooooboooooooobobboo
goboooooboooboboooobooobo
oooooooooooooooobobboboboo
gboooboooooooobbboooooooo
ooooooooooboooooooooboboo
goooooooooooobobbbbbboobo
oobooobooooboooooobooobooon
gobogoboz20booboboooboosgon
o230 ggouoooboooobosoooooD
gbobobobobobobobo

UbooooooooosbugnbibODdIrR507ED
goooooooooooobooboboobbbbobb
oooboooo

2. EREDIAL

2. 1. IAEMRED M E
10000000500
00000000000000000000
0000000000000 0000000

" ooooooo

Product Engineering Department No.3
"oooooog

Product Planning Administration Department

gobbobooouoooboooooboogn

4A050000000000000D0O0
200 0000000000000
googoboobooboooobon
gbooobobooboaboobon
googoobooboobbooboobobon
gbooobobooboaboobon
googooboobogoo
gboooboboobogboobo

220 SR by TDINE - BE(E
10o0oooogooboooo
gboboooooobobobooban
gopbooboogoon
20000000000
gobobobboooooobobboooooon
ggobobooboboooooboboboooaon
ggoboobbooooobobboooooon
gobogboooboboobooobobon
oooooooon
ggbooboboooooobooboooaon
ggooobbooooobobboooooon
gooooo

_88_



“JREOTE” BUAKBRESEBEZTEE (RXO) DRFIH

2.3 B DR

10000000000
s 0000000000000000000
0000000000000 0000000O0
0ooooooon

200000000
00000000000000000000
0000000000000 0000000O0
0000000000o0o0ooooa

30000000
00000000000000000000
0000000000000000000

3. BAERE LU

JR5O7E0SO D UOOODOOODOOOFIgIDDOO
00000000 CTablelODOOOODODOODO
gobooobooobooboob40DbDbOonoD
ooboboboboboboboboobooboo
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Table 1 Technical specification
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JR404E
Single plate lock-up

JR507E

= H

Item Contents
Maximum input torque 450NO m
Maximum engine speed 7000rpm

Torque converter

Starting system + Multi plate lock-up clutch

1st 3.540
2nd 2.264
Gear ratio 3rd 1471
4th 1.000
5th 0.834
Rev. 2.370
Oil type Nissan ATF fluid J
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Table 2 ATF Properties

New ATF  Convetional ATF

Density g/em® 0.867 0.869

Flash Point °C 186 188

Kinematic Viscosity mm?%/s @40°C 33.0 33.0
@100°C 7.38 746

Viscosity Index 200 204

M ratio
&

H

3

ﬂ

Conventional ATF /

N—

Test time
Fig.4 Anti-shudder durability of New ATF
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INPUT" OUTPUT

Shift
positions
P
R
N
1st

g

£
g
%
3
§

Fwd/B

e

2nd
D[ 3rd
4h | O
LI[Gw [ ©
O Operates.

©® Operates during acceleration.

<> Operates while vehicle is coasting.

<" Operates only when Manual mode is selected.

A Operates but does not affect power transmission

A" Operates in appropriate vehicle speed range.

Remark: Manual mode derivative is available.

(olle](e]

ololo| [&=[elo|m|n
o| o|e{e[r[o]
>
o

B> > OO

1/C O lnput clutch LC/B O Low coast brake
H&LR/C U High & low reverse clutch Fwd/B O Forward brake

D/C O Direct clutch 1st OWC [ 1st one-way clutch

R/B O Reverse brake Fwd OWC [ Forward one-way clutch

F/B O Front brake 3rd OWC O 3rd one-way clutch

Fig.5 Gear train schematic of JR507E
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Development of a Steel Belt CVT for 2.5 L Class Medium-Size Front-Wheel Drive Vehicles (ADO)
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Summary Here we are pleased to present you steel
belt CVT(Continuously Variable Transmisson) for 2.5L
class Medium-Size Front Wheel Drive Vehicle
(hereinafter referred to as "CVT"). Our developed
technique of high torque application made this CVT
adaptable for high torque of 2.5L class vehicle, that
former steel belt CVT could not apply before. This CVT
achieved to higher fuel economy and shift performance
by reviewing and modifying the shift control and lock-up
control of steel belt CVT for 2L class Medium-Size
Front Wheel Drive vehicle using same spec as the above
2.5L one.
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Table 1 Technical specification

Torque Capacity (Nm)

250

Capacity

Max. Engine Speed (rpm)

5500 (Over)

Torque Ratio

1.90

Variator Ratio

4.84

Pulley Ratio

2.10000 0.434

Final Ratio

Specification

5.473

Fwd/Rev Ratio

1.00/0.683

Manual Mode

Available

Total Length (mm)

401

ENG O DIFF Center
Distance (mm)

Package

186

Fwd/Rev change-over ~ Oil pump

Primary pulley

X
Steel belt

Wl

Secondary |
pulley "

—d
T

Total length

= |

/{ -
!
ENG-diff center distance

Torque converter

3y
>

<
<€

Reduction
gear

A

Y

Fig.1 Main cross section
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Fig.2 Structure of steel belt
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Summary The installation of the high performance
engine has been studied in order to improve the vehicle
performance. Based on this situation, the torque capacity
up of AT should be required. In order to achieve it
without the dimension changes that may impact on the
AT installation layout on the vehicle, this AT was
designed and developed. This paper describes the some
methods of the torque capacity up.
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Fig.1 FO4B torque up model main cross section
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Table 1 Specification

Specification
ltem F04B F04B
Torque up Current
Torque capacity 350Nm 295Nm
Revolution capacity 7,000rpm 7,000rpm
Torque converter 250 250
1st gear 2.785 2.785
2nd gear 1.545 1.545
Gear . 3rd gear 1.000 1.000
0 O ratios
4th gear 0.694 0.694
Reverse 2.272 2.272
WeightO DRYO 85kg 82kg
Unit Length 415.5mm 409.5mm
. @MAx.-@AX.| 115mm 115mm
Axis = 25 125
O Distance @ - 125mm mm
Qo - 205mm 205mm
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Table 1 Specification of JF404E-W

—= : Center distance between engine

Max. input torque 150Nm
Max. input speed 7000rpm
Max. vehicle weight (G.V.W) 1,550kg
Control system Electronic
Torque converter 215mm dia
1st 2.875
2nd 1512
Gear ratio 3rd 1.000
4th 0.726
Rev. 2.656
Final drive gear ratio 3.47(01 4.38
No. of select positions 7(P,R,N,D,3,2,1)
Overall Length 360.8mm
and differential 174mm
Dry weight 60kg

Fig.1 Main cross sectional view
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Table 1 Specification of JF405E-H

Max. input torque 110Nm
Max. input speed 7800rpm
Max. vehicle weight (G.V.W) 1,235kg
Control system Electronic
Torque converter 186mm dia
1st 2.914
2nd 1.525
Gear ratio 3rd 1.000
4th 0.725
Rev. 2.642
Final drive gear ratio 4.017015.804
™ No. of select positions 6(P,R,N,D,2,1)
. ‘ \ Overa!l Length _ 359.9mm
SR PEEL [Cagdsmg S e | 172 mm
= Dry weight 45.7kg

Fig.1 Main cross sectional view
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Table 1 Specification of JF506E

Max. input torque 310Nm
Max. input speed 7,000rpm
Max. vehicle weight (G.V.W) 1,900kg
Control system Electronic
Torque converter 250mm dia
1st 3.474 3.801
2nd 1.948 2.131
Gear ratio 3rd 1.247 1.364
4th 0.854 0.935
5th 0.685 0.685
Rev. 2.714 2.970
Final drive gear ratio 2904.1

No. of select positions

7(P,R,N,D,4,3,2)

Dry weight
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Fig.1 Main cross section
Table 1 Specification of JR405E
Max. input torque 294Nm
Max. input speed 7000rpm
Max. vehicle weight (G.V.W) 3250kg
Control system Electronic
Torque converter 236/250 mm dia
1st 2.785
2nd 1.545
Gear ratio 3rd 1.000
4th 0.694
Rev. 2.272
Final drive gear ratio 3.9
No. of select positions 6(P,R,N,D,2,1)
Overall Length 778mm
Dry weight 63kg
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Fig.1 Main cross sectional view

Table 1 Specification

Max.input torque 312 N'm
Max.input speed 7000 rpm
Max.vehicle weight(G.V.W) 1570kg
Control system Electronic
Gear ratio 1st 2.785

2nd 1.545

3rd 1.000

4th 0.694

Rev. 2.272
No.of select positions 7(P,R,N,D,3,2,1)
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