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' Circular flows: Swirl, tumble and squish
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? Room Temperature (RT)
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! Positive Crankcase Ventilation (PCV)
? Diaphragm

* Heatshield

* Fleece

* Impact lid
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2) Hardness and layer thickness :
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----- Area for case hardening
Area 2: 550 HV3O0 min.
Area 3: Valve seal facing
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Layer thickness ; 0.004-0.010
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Belt specification: _ Base height: HS =2.35+0.15 mm
Part No. IKCO: 1K00057780 Tooth height: HZ=3.35+0.10 mm
Profile specification: ~ HTDA Root radius: RF=1.20 mm
Number of belt teeth: 103 Top radius: RK=2.30 mm
Belt length: LW =981.075 mm Weight: 105+10 g
Belt pitch: T=9.525 mm Tensile strength: 1440 £ 250 N/mm
Belt width: B =24.00+0.50 mm Tooth shear resistance: 130 £ 35 N/mm
Pitch line difference: U =0.686 mm Hardness belt edge: 8315 Shore A
Belt height: HR =5.70 mm Belt stiffness: 470+ 50 N/mm
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' Quasi static or extreme drive maneuvers
2 Full load run up

* Engine bounce behavior

* Engine start behavior
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' Noise, Vibration, and Harshness (NVH)
? Exhaust
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' Allowable back pressure
? Packaging & Layout

Yvy



e i g olil>
0,L1 W0l g aly) yLadi taiges 393 dplses Ailolus (g 1 p1S!

Lz 0l Gl Y=0 oz 3 S job lod .o wl adgl z )b &l gly Joltio (sla gy 5l (615 16
&l adgl ol s 5 Ao 30085 b byl (5= JSK5) 393 (6lyme Bilols 9 Sl aliio 33, 40 9365

A gy dilobw
Al 83 50 )09 393 (glyome &lolw dulio —Y-0 Jgio
o> g b oo le kil b ol e "
9°9>
() (o) () () ()
o
VAY b-—¥a Yy .5 WY 5
Sows
War bY - AD W bsSY 5,
VA 0¥ vy 3,5 A w7
Jpo
39 albolw TRV W] WV g NE

Giliseo JIS5 1 dnalg) b ela it 5 (gjlodund 133l 51 o0lits] |y 365 (gl &ilolus als yo ol 1

O3 A oo (29 Fye S e gLt m) (Al slajkas (s, gl 3las g o)Ll

@35 de bre (Gl and @l Slie 1) (26 o b lF(e @it 8 355 (S U Slaw b
il JS dw b 90 (ol 5 (She o) slinl 51 Soya gl e o

Yo



arwgi g (2lb (She
292 alolw u.l‘)ls 09.0)‘

835050y ()5 B 5l diged 93 ¢yl 5 A duwlie oSG b 5L 81 5090 (glyme (355 10 Sy
28 ] ales g olsie & 0 iebp & gy 3o Bl J) o ges Sy > 88 5 Slre

35980 4 (53959 Slgd Wlolw —0-A

el g algiol 590 J315 4 )L 925 3959 5] (s Sl yge ($39)9 (slgn Blob dasg y piags
Dl ) (ol o 9 WS o0 Jos 5 pSTo lgisas I (Slo degasme il h5i5e S5 2)90 slgn
2,0 9063 z)15 9 S sls

Jelse 555 ot g Cunl onzmy Sl y5i50 42 529y slgp Blols (21 a0l d S ol el ke
2 bre jli 8 Cdl i (93959 slgn L a5l yeise (sl gdinojls ( oleils slacudgise plas alike
b 18 Gl g ls Glaal g awdis 5351 cdilobus

2P & (6399 Slop Wlolw Wyl 21, 5 2 leil> Axllae

A ] g0 (glon Bl ¢ slalls (glacadgiome 5 (6o psSl i spbol Sldllas 4 avg |
Sl Ak H5ise 4 (639)9 slsn Aol (gl

el 08 Jate (S on 4 I3 (63959 o) 9 (29 51 4T < iSTgn & lgn (639)9 Ayl degoc .

ol o LS5 g 8o KIS 5 il ooVl O 5148 o Sl Begama Y

ol 00 S 051455 S GabaB g o35 L 1 &S Ign oo 550055 Al e gasea Y

I grias L ¥

Ohsd x4 iSlen Lawly gl 0

Yvys



e i g olil>

o Sl o140

Blols )3 oo 5l adgl a3 (0,90 sy el A 32 (59 25 slabyy 5l (Ko adgl syl S
g Caw |15 3550 Bl il 0 gladilobw 31 sl dse 9 yloj Lials (1006 sblse 5w | s
D903 4S Olgi e 1) (V-0 JS) aibebs &gl 23l o5 cne

O Loy (5590 02 b (g Moo 83,00m (Slag )55 (53959 slop Blelw sl (sl
395 3l 3y90 slgp (Slo i WO (o) o> L 59990 (slp & a3 e (U5 adgl ulls ad (51555
ol (9,80 Vo dgas don Bl 108508 @lyd ylad Ay g Cowl i ¥

Slom (639)9 Ayl .l (5155 651 55 EFY )50 (glon dsgocmo )b 5l 03 )0 (59,995 ()2 32 0gMe
OF J 1 5 oo & Iyn (o Aaly ) 5 50 0 o byl slyp (o yin o 50 45 L 4
0,8 Ol oleils slacudgiste yismad 5 (610Nl gl 4 dagi b i Lo

Ol 4 56 V)b &S dd e olis GT-Power lj8le 5 3l eolawl b o sol Slelw &gl Julos
i Ol g yd ot S Sia b ped b il (slaylas 5 o o il 4 dsgi boyls Ll

blgn zi)ld 4 Iga (Slo dawly dgf 5 1 0.0 w2 L lgs (Blo yia e 7o Jlad b lgn (5399 U
o o OY Lo

' Model

Yvy



drwgi g (Db (Sle

3 el sl adgl )b V-0 IS

o maw g (S 5350 pro jhxe 90 iy GT-Power 138l oy g s &lelw I oolaz wl b
o mlaw ygige 4 (63959 (slon daljnin 0 Was Gl b sed o lis bt b (6uS05lul det (2399

b 50 Olyss bl cpl ol g oo Hlai 3y50 (Slyed sy )3 S5 D50 Hlade I i Cueud ()

g o yobods 5 dngi S03Ss 93 oyl blite y5b g it 835L dio aw BT 4 cals po ol )

o S cuond > dg ol 305,03 g S Iy (il Lo wdaw b 59 0 sl lgn Lo 55 slaly)
PBlo b Cond Ay pl 058 (o0 y590 o Jsb AL 5 (kS B3]k Sl Carge (VL Cuan) g
g bl Slo gl Biged oSy ooty 9 0B 0250b ol labu (g3loding g Julos j) u 45 0303 1,3
calo gy (b bl sy ol cbcusgion o5ige slasaiojls sdie Jedod o)y o gols 4

b (oles Aiges

YYA



e i g olil>

ol gly 2k
coeglis cdl il plas olalae wle! pjeise (63959 (Slod Blols degase Slakad dlsye ol )
Ll los g & 1o o sloygel b g o 9,995 9 lalojl (55 (g9 L 2395 (0 Ly
b ol 30 o il 6lp 45 315 dgmg Wi T (cheluns et Bagaste )3 45 3l (LS o b ol g
daxio glacodgiome 48 S l5)5 g oSl (eo0e o g sume Liulejl b g5 pM_ol a Sl o sl )b
o i (635050l (g0l A ol ygige (6399 (slon Blobw g9y g alo ;Slho dges o ¢ ploils
15 0l pSlo b ol gob wons (o il il s g0 laal b ol zulbs ailisud gy 9 05 alol o)bgs

CEF B o35l )1 3 0gsl M55

ETERPNUPPRE JER A

w0l gyt (8 slasaioils 5Ly Slde )15 0 g b b 2ld 4 asg bl e ol

S 13 gl sl )3 le Ll sl 938 Jlosl i (g9) o55lo |y a5 3)90 Sl

Slled lklw —0-4

bl 29 odlitel jgige (639)9 Slap (i 4 &Sl sl g Cwsl € hgige it il (29 ler
A S5 595 3)lg ygige 4 cawlio slod b (glon b syl Loy ol Sle (5SS oLy oo )5 Juo

! Inter Cooler

Yva



drwgi g (Db (Sle

Sloylsn Blobs S )b —A-0 IS5

2990 Sycsgw dilols -0 -

SBlo @ jreme 9 e b cdgw Ll b culSp A L ggi 5l Jjd b 3 Slojcd e Blile
Jtd Lali b e 5] g JLtd g Ld e dinboy e U515 Cdgur drali s | 005 iy 5 g
4 3o g 39 o ygige 3 JB Co g (Blo pizmen (L ¥ B YA sg0e g)Li8) 3)b oage ], Tigs
) 45 ke ol g Bloles laad al L s S

Cogw pje @

s o VLl g oo oS sl Ay e

ol slocun 5 oS p (Se¥ Sils e

Cgw Slo o

O B Chgw doli e

Dgw S b @

' In-tank pump
? High pressure pump

Yy.



e i g olil>

Cogw CulSp g C3) gladlg) o

Coow CulS p pomo by dw @

sige Aaase U 5 5l yome Jobo 30 g 4y yj g Ag) 815,00 slacuny @

Slasuio 5 4lad Jold) a5 oo (slsd dols 4 diunly cloll g lacudgizme woss 7 b sladlg) 550 o
A5 pMel s 3l 8y 4 Y gy g (sl kil sl (e5ke YLl Clasuine 1 g dlg) wiis
g bl ) b 1) by pue sadol clolill ¢ acudgasme ¢ sleils Blus 4 dngi b osijl 8y
A5 odly 1,8 o5l Hlisl o (gl diged (gly 5 piito ddsl LSLQ’Q?").] 5 o i o oAb A sleadnd
oo i 1y (698 ,Lid dali b 55 1 eyt gu jlie A0 ISS

'PSA Peugeot Citro 1

YEY






)

D

! W//







el -1

9 CE 9w Byan (alS (pizmen 5 5550 pes Job (I (Sl () 5 (2955 Oy I

9 )50 i gla iy Ay (Slhb crwl S5 Glust glaygise (60,8 les Clanl oy yiege oas Yl

Blolw 1 ool | ep3¥ by Lol I Blaal cpl ay daw j ddol bbb Lo jluilyy 9 Cd g 1 odlitw !

)] odla L\ walises L;Ltb)ﬂo.c Lg)»f)&s 5)9390 Co e Glolw iﬂ.«by Gl e g u_wl».o )9;9» Copdo

cow do iy 1Bl (Sen Ay s )0 ()8 bl plod )0 H5ig0 3,555 b ] ba S 51 2850 cle M|
ol o3 (65685 y5ig0 Cu ppde Bilolw cumd ot 4y 0L YL H57g0 (63, Sdas Cilanl 5 clllazil

3 5145 i oo Ol il Heige Cu e digs sbad ) | (6 S0 s cdine; ! 3 B by
sbalols g)llesu (i)l 0pS ©ige B8 )5ige Cupte gladpaly siloosly g (b dine;
sokaie cpds b 1 Jalgzd Jaua e cudnS isli8l e 00 plod Cuand inl38l 3 ldonl jeige Cupie

YYo



drwgi g (Db (Sle

Ly 31 (W5l blus pas g 800 Wi 35 )0 j5ige Madgh Cupde Allu (39 (55laz]
3 osige Wby palits 5 e BI85 T3 oo ol 3 3 oo s (T 1) (slasle Sy Ll 5 Vgana o]
Bloles SIS s S gamayj Lasly (sl 13 Ygano ly 2], ol Ly sl Jlsy98 1 (6 yidelnels Loyl
3 o sl (315 By Sl (Bly (i Lulid 31 553 & 5938 ) g )3 Yaano 5 ysige oo
Wl i p ol ls )5 bl s pas daw lgay b cud 15 oloj g dijo (il gl |y p3 el (pizron
395 e ol a5 3,90 linl &y JelS _olitaod el eygge Db, oelais g cuilS:

Al 8 g e il olis)) climwly 3 g ol Hl5b 13 dg g0 slacins ¢ adly I BT L
2 pbig dx yb 1) (g9bags diej plUBl (pl 39y g0 dnel g Cuwslond (19l Jad (ol (590 diadd 9o o e
O 9 59590 Cu e Blolw labad (g)lane (b sl Coles 3 9 1S @aIS ) (e 5 Lol )
D5 olpl )b 53 yese ALl pudais 5 CuslSS J..ul)s sl

J2o SBsgien Co g Bblw 1>l (I o -1

55 ol B 5 (o a8 wlosjgl g9y S cslaygign | oslis] &y 4B iy (slaygtS 45 s loflus

Opre § Co s By as yal py ) il (2lo)S 835k doni 53 9 33 laygige o515 s (35

bl dindog ol o Kiasbgh oo b iy (sladilols 51 odlitu] el LSALYT Bl Sisws (glady kil

Scadgime (38,5 e )3 b ygige plsd 5 3, Sles g Gl LAl & Gl 5390 Cu e slaailel
el oolaidl Jalge 5 dawomacins

Q@ olow > gy piY ol BBlas wile alisee Sl o cygige Cupie Dbl (glinl (gloe Gl (o

5 Sl 5o Cupe Cilisie gladilobs )3 355 0 (o) p ilie (Sli2] Cunsd g loil> )b Slaal

sygige 1 Joltio sl Slas o b, SKis 3l cwypd Lisw cpl ) .l odds ool (0L jlows sla ) Slos
0D /53 Clows o oslanw ] b ] 0a 00l o9 ;ﬁs).tb sl y)§ Yyl g W W s o J)JJ
Do o wilyd dilobu pl 5l el 5y50 GBlaal 4 dagi b yeige Cupie Blebw (glinl (g lone Ll Sl

2890 S v dbolw b.e)m -1-r

o0 oS (o e Cod dnly gla yisu 4 le e |y die_dsn o e Blolw ¢ IS ek
(oo v dal) 5005 (Susly pia ylusl 3, Slee ST e (laie 4 3500 o &5 b ) Sloe g Lo g
70) 3o 4] ol pMle Glas] s A5 0 oanlio () wdiz |) S350 0o g bl 09 a5 i )5

Y5



3990 S o Aol g CuilS

Gub s plod g Salo 1) (8l Ml (o 1 s250 it bl jho S o Jitie (Mtedgn
Aot )3 g o JST W5 g sldlasd Oy 4 ddls plaiS o it (b Sles) s 3 g bl 4 Gla <l
Error! 555 o plool a9 cpod ailidio ( A3 Glusl sloygige plal da dga o ypite cov sladiloluw

A2 o ol 1y gladls qu>Reference source not found.

-

Lﬁ i/..‘ :.‘
v

v

A

)99e &bl

1990 Cupide dlobw LIS V-5 IS

{H5ge L) Mo | ) ¥y5550 o e BL) 5 Tl Koe Mo S s Jold 5550 o o Slob o
slrygige  Jolite oo Sles g b S ws 5l &> ,b Error! Reference source not found. ,>.c .l
Dgd o 0403 3o

' Engine Management System (EMS)
* Sensors

* Actuators

* Engine Control Unit (ECU)
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' International Electrotechnical Commission (IEC)
? Variable Geometry Turbocharging (VGT)
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2 Cylinder

* Variable Valve Timing (VVT)
*Hot Film Air Mass Meter (HFM)
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? Intermediate heater
3 Cold idle
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! Energizing time
? Zero-fuel quantity calibration (ZFC)
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! Pressure wave correction
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! Integrated Calibration (INCA)
2ETAS

* Measurement Data Analysis (MDA)

* Calibration Data Management (CDM)
*PUMA
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Sintered high speed steel with intermetallic phases, high temperature solid lubricant and
copper (HSS STEEL)
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' Reliability
? Validation

3 New Production Development (NPD)
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' Make the thing works

? PRE Series

v Start Of Production (SOP)
* AVL SCHRICK
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? Durability

’ Reliable

* Design Validation Plan (DVP)
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' Failure mode
? Design failure mode and effect analysis (DFMEA)
* ASTM G40-2, ASM
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' Accelerated Life Test (ALT)
? Ecological Momentary Assessment (EMA)
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' Adhesive wear
? Abrasive wear
* Problem Investigation Request (PIR)
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Significant
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Failure mode
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Power fail

Carry over parts
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Elongation

Emission

Energizing time

Engine bounce behavior

Engine Control Unit (ECU)

Engine demerit

Engine Management System (EMS)
Engine start behavior

Ethylene acrylic elastomers (AEM rubbers)
European On-Board Diagnostics (EOBD)
Exhaust

Exhaust Gas Recirculation (EGR)
Expansion tank

Failure mode

Filler

First acceptance

First Batch Generation (G1B)

Flange connection

Fleece

Fleece separator
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https://www.m-s-g.com/vgenesys/Virtual_Genesys_manual/Content/Virtual%20Genesys%20User%20Guide/Batch%20Generation/Batch%20Generation.htm

Front End Accessory Drive (FEAD)
Fuel injector

Fuel rail

Fuel-Borne Catalyst (FBC)

Full load run up

General durability

Glow plug

Grade

Guaranty period

Hall effect

Healing

Heat-shield

High pressure pump

High speed test

High Torque Drive (HTD)
High-Speed Direct Injection (HSDI)
Hill start

Hot Film Air Mass Meter (HFM)
Hot test unit

Hydraulic pump

Hysteresis

Idle speed

Impact lid

In flame deck

In upper deck
Index of Protection (IP)

International Protection (IP)

Ingress Protection (IP)

Indicator of Quality Factor (IQF)
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Aol 53‘5

Ingenieurgesellschaft Auto und Verkehr
Injector

Intake port

In-tank pump

Integrated Calibration (INCA)
Intercooler

Intermediate heater

Internal ports

Iran Khodro New Product Development (NPD)
Iterative

Lambda

Laser

LOCTITE

Main injection

Make the thing works
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Money (5M)

Manual reader instrument

Market

Measurement Data Analysis (MDA)
Mechanical Testing Overview (MTO)
Microphone

MIL lamp/Check engine

Model

Module

National Engine (EF7)

Natural mode shape

Negative Temperature Coefficient (NTC)
New European Driving Cycle (NEDC)
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New Production Development (NPD)
Nitrile Butadiene Rubber (NBR)
No plausibility

Noise, Vibration, and Harshness (NVH)

Nozzle Tip Protrusion (NTP)
Occurrence (O)

Offline

Oil dipstick

Oil module

Omega shape (®)

On vehicle repair
Oscilloscope

Over running Alternator Pulley (OAP)
Ownership cost

Packaging & Layout

Pallet

Parts Per Million (PPM)
Peak & Hold

Performance

Peugeot Citro sn(PSA)

Piezo resistive

Pilot injection

Pitting

Plastic gage

Pneumatic

Polymer

Positive Crankcase Ventilation (PCV)
Post heater

Post injection
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Aol 53‘5

Potentiometer
Powder

Powder metallurgy
Power fail

Power steering
Pressure relief valve

Pressure wave correction

Problem Investigation Request (PIR)
Process Failure Mode and Effects Analysis

(PFMEA)

Process risks

Product Part Approval Process (PPAP)
Production line quality control (Q.C)

PRS

Pull & Repair

Pulley

Quality acceptance (Q.A)

Quasi static or extreme drive maneuvers

Ramp

Regeneration

Relay

Reliability

Renaissance

Reparability

Resonance durability

Return per 100 car (R/100)
Risk Priority Number (RPN)
Road testing

Rockwell C Hardness (HRC)
Room Temperature (RT)
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Scratching

Selonieid valve

Sensors

Severity (S)

Siamese

Signal

Significant

Spray pattern

Squish

Stand by

Start of production (SOP)
Starter

Stoichiometric

Swirl

Systematic method
Target wheel

Thermal shock test
Thermo-mechanical fatigue
Thermostat

Throttle plate

Throttle position sensor
Thrust bearing

Tier one

Timing drive

To be defined (Tbd)
Tolerance

Tool (T release)
Torsional Vibration Damper (TVD)
Trigger wheel
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Aol 53‘5

Trim

Tumble

Validation

Validation Book (VABO)

Validation Conclusion Report (VCR)
Variable Geometry Turbocharger (VGT)
Variable Valve Timing (VVT)
Vehicle running test

Warm up cycle

Washer

Water pump

Wear

Wrap angle
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