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C $# 7 $ * -
* #$

! $ ! # # * * # # #
2 H 7 Pedal Vibration (Dynamic) - Clutch pedal
stroked between upper and lower stop

>
AN

Pedal Vibration [g rms]
=

500 1500 2500 3500 4500 5500 6500
Engine Speed [rpm]
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Phases of the Development Process at FTE

FTEV

automotive

Module 3 01.09.2009

KNOWHOW-TRANSFER.  Continuous improvement

Product-, Pracess-, Projectmanagement-Know-how

Continuous improvement

Assurance of Experience
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Check list, QB 1 Check list, QB 2 Check list, QB 3 Checklist, QE 4 M
QB2 Release ] Q Q : I
Project idea | Project release | | Projectrelease || Customer | | QB1 Release production design Release psgpl?zlaﬁsfe CE:CE‘r:i::t- L
: sample on
Step 1 Step 2 accepts development representative freeze BEB E
offer brototype brototype Project Quality S
Release PBW | FEL PBW [ Al Sales Project manager Project manager manager EEW LA inanadenelt PB4 FBL T
6]
Status project l 2130 2160 2190 2210 2250 2254 2280 2300 2320 N
E
S
1.Project finding | 2.Project planning
definition phase | phase /\ a’\
Project t concept for 3.1-3.5 Development phase
management Product Erodie
manusal I = /\ P
Inspection | Concept for 3.6-3.11 Develop- E
process Production- ment phase
Project | process Process S
Article I =
Document S
Deqgres of 1
performance i
project I
Risk |
managernent | |
Change | | | P R
managerment [ — — R E
: S : Tlenwr Proucibility To the procuremnent | | Individual i Release
Project Production
ﬁ\rtijcle I E??mmit_ll_on Pelﬂckaqef D‘eaqn methods of | | release ! and to the acceptance of | | reloace PPAP SOP custormer | o L
clfeasibilty | fe etase O3 | | manufact: | Status | | production release | | systerns and sample by 1 D E
Control of i SUSIOMET | Stamus uring are article 210 | Status 210 > 212 recources Status customer I u A
docurmnents article 130 | suitable Statis 210 > 215 L(BEMD article 220 c s
ST I Predevelopment process Development process J T E
S Responsibility project team 5
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MARKET-INFLUENCES

Customer, Competition, Technology, Surround, Environmental Conditions, Laws, Standardize

MARKET-INFLUENCES
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> . 9*& ( # # _ _
$ * # ! diaphragm spring
#1 x. xy
D, 2 &
E # $ #
2 * # fingers
s o #
C 4 5 - hub
| # . e —
#, Conventional \
Clutch Flywheel
Driven Plate WiI"B l'll'lg
Pressure Plate \

Retracting Spring Retaining Bolt e
Pressure Plate Retracting Spring covel .
Inner Pivot Ring
Diaphram Spring

Spring Retainer Bolt
Spring Retainer Bolt Nut
Quter Pivot Ring

Clutch Cover

Twin Disk
Clutch

Flywheel




automotive

# $# ' 9*&
( ! * G *
| R \ "ol spring diaphragm spring
#$2 &2 * |! ! adius{a['ring sensor cover stop
$ = # x cover
# 2 ® 2 $#* fingers
#$ $ *#
F#8 # 0 Self Adjusting ( _—
L # $ $ * Clutch (SAC) F]ywheel
|1 2 *H *
$ $ 2 * hold down wire ring
| 3pring fingers
) # G wedge shaped
* * slide ™ :
#$ & adjustment e T h
" $ H#S 2 diaphragm hub
spring
# #$ stopper
Pt )=

cover
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RFT Number: Vehicle Make:
YIM or other LD.: NfA  Mileage: NJA  MJC or System LD.: FTE
Pressure Plate 1.D.: AS REC,

SICor CSCLD.: FTE  Clutch Disk I.D.: AS REC,

Vehicle Model: Notes or Comments:

200.0 Yalue
138.9mm
99,0mm (39, 9mm)
175.0 99.0mm (39, 9mm)
78.0mm (60, 9mm)
P S0.0mm (88.9mm)
e 150.0
d
a g
I 1250
L ““‘v\.\H _g_#{
o 100.0 el el 123.9N @ 77.0mm
2 | = ? 106.0N @ 127.3mm
d /' [ 228.0M @ 138.5mm
75.0 Ve 226,5N @ 138.5mm
N / /
50.0 /
5.0 /
0,0-4 .
0.0 25.0 50.0 75.0 1000 1250

Pedal Travel, mm

0 = Maximum Pedal Travel
1 = Reverse clash point

2 =Reverse roll point

3 = Stall point

§ = Disengage max
9 = Disengage min
10 = Engage max
11 = Engage min

1 #$ $

3PH &
3 P<

$$ ,
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Full service supplier from the first concept to series production -

Over 30 years experience in developing and manufactunng of
clutch and brake hydraulics.

Rubber production with own development from elastomer-raw
material to production of sealing elements and hoses

In house machining, turning, and molding.
First producer of ABS for motorcycles

Oyl sensor development department.



Design
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-

Seals are designed

Compounding

specially for each application |

with regards to.

+  Temperature range
«  Hydraulic fluid type
+  Size

+  Efficiency
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Efficiency

The efficiency factor gets a more and
more greater importance because of

the higher pedal forces due to the
higher torgue which has to be
fransformed

A possibilty to improve the efficiency

factor 15 to reduce the friction
between sealing and sliding surface;
the friction 15 influenced by
»srease

¥ Surface structure of the shiding area

*SUface geometry of the sealing

[

Influence

of Qrease
Brakefluid

evaporates

with:
b, = Film thickness
11 =Viscosity of medium
V' = Velocity

W,= Maximum pressure gradient

automotive

High friction means:

«Overheating.

+High wear,

The friction of sealings depends

on complex physical interactions.

There are no general valid

coefficient of friction:

The Coloumbsche law of fiction
f=Fr/Fn is not valid.

The coefficient of friction decreases

according to the pressure,

For elastomeres the friction

depends on the real contact area.
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Boiling point versus water uptake

280 1
270
260
250 7]
240
230
220
210
200
190 1
180
170
160 1
150 DOT4
140
130 1
120

DOT3

0 1 2 3 4 5 6
W ater Content (% m )

- B

Approxim ate Service Life -

Equilibrium Reflux Boiling Point (Deg C)

Vapour-lock

If the temperature of the brake fluid
exceeds its boiling point,
compressible gas bubbles form in
the system resulting in ‘vapour-lock’
and associated dramatic loss of
braking power.

gas bubbles

hrrrl

-

A permanently spongy pedal can be the result of air trapped in the system,
often as a result of insufficient system bleeding after fluid replacement.
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- = Low Pressure Area

- = High Pressure Area
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Reed contact Reed switch-point sensors
Ferromagnetic contact paddles with low Floating contact allows direct
Reed Se nsor Tec h no I ogy magnetic resistance operate in the reed replacement of microswitches that
switch, The paddies are sealad into a are subject to wear. No setting
small glass tube that is filled with inert work required during assemibly
gas in order to avoid contact oxidation
Swit c h P Oi nt phanomena. The ends of the contact Technical data
paddias that are arranged in parallel and Temperature range: 40"C - 150"C
that overlap are separated from each Switching voltags: OV - 48Y
other by means of an air gap. When sub- Electrical interface (LU/I):  floating
ject to the influence of an extemnal mag- Switching-point accuracy: +/- Tmm
netic field, the paddles assume opposite
"k $ " polarties and close if the field strength
is adeguate. The contact remains closed =
6 $ for as long as the external magnetic field
acls
' )
| 1
\ '
'f".-. |
* n *
6 $
P
N
6 $
P

OH



Hall
SensorTechnology

Switch Point

&

Linear Travel

Hall princigle

A semaconductar wales s arranged in a
magnehic Tild 55 thal The oontrol curment
s perpendicuiar to the magnetic fisld
The moving charge carmers. are defiecled
by the electmdynamic force. This eads
1o an accumulation of charges of one
polacdy al one sade lrs'."lmg in & poben-
hal dfferenos betwesn (he fevo sides of
thi semeconduchor water and the poten.
tial dfference can be measurad as the
Hall voltage. The Hall voltage & drectly
propartional le fhe magnehc f=ld run-
ning perpencscularty through the semy
eanducior walsr, || can be converiad

o @ BWiching Bignal of 0 GispincemiEn
sighal

Sy

| B = Magnetiold | magnetic field

I = Stewsrstrom | comtrol currmm
Uy = Hall-Spannung | Hall-woltage

Hall switch-point sensors

Thae switch-point sensar Integratad in
e clutsh masler t]! roe fundtions o5 &
switch and replaces the funciions of the
pedal swiches, for start-lock and crume
contral for instance Orwing o the non-
contact mode of operation, the sensor
is nod subject to wear, cperales sllently
1% e I:‘E‘!‘:"'-Jfg.I Necesian 10 VDTSN

Technical data

TEMpsratse rangs 40°C - 150°C

Electnca imerface (L] low-sige'high-
side gaich

Supply voltage A8 — 28y

Swichng-potnt aocurasy. & 0.5mm

FTEV

automotive

Hall displacement sensors

£ IEplaceTien SENEDT pIooucEs &

constantly rising oulput characiersbc

over its Measunng range

The inegrated disgiacement sensor

functions & an absolute desplacement

meaasuiing semend and measunes

fhe posifion of the plungas The oulput

sighal [vollage sgnal) s drechy

proparions ko the plungsr irayvel

There Ik an option for & comibination of

position sensor and depacement sensor
Hall gispiscement sensos HF -8
Techmicsl dets

Tarmpeswirr tmoe 4 150

W sianiiad | s 1 ahib

Hal dispiscement seneos DHA-DS

Techimical data

ettt e TR Al

Flaamarryg rmmgr
FiF hifh BCCLFTDY TP e
Hall displacement semser DHE-DS

Techmicel dels

J iy v

£ v

0<
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FTE QUICK CONNECTOR

v--h"-""—.. g
£ /ff//f":‘:,-.m 5

CONCENTRIC SLAVE CYLINDER-
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— + FEED TUBE PEDAL SUPPORT
i S S - S (CORRUGATED PLASTIC TUBE)
i )

!

__ FLUID RESERVOIR

CLUTCH PIPE ASSEMBLY

FTE QUICK CONNECTOR

CLUTCH SLAVFE CYLINDER

80
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Release Lever

Convoluted |

contamination boot

with integrated
greased socket

Nominal

¢ Set up
Height

—»

+/- 2 degrees

Packaging Stroke

—P» Wear Tolerance Release d—l
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