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WE KNOW WHAT DRIVES SUCCESS

Schuler — your expert in design and process technologies for the
manufacture of complex stamping parts.

SCHULER PRESSEN GMBH

Gartenstr. 54 The powertrain is the heart of every car, which is why reliable components are
88250 Weingarten essential for every engine. Especially in times of electrical and hybrid vehicles,
Germany

Schuler wants to contribute the knowledge in forming technology to your future
Phone +49 751 401-2866

generations of powertrains for electrical and hybrid drives.
www.schulergroup.com

sales.powertrain@schulergroup.com
The Schuler tool and die shop helps you with its expertise in parts design, die
engineering, manufacturing and tryout of dies from the very beginning to ensure
the quality of your gear parts and therefore the vitality of the vehicle. Together with
the tool and die shop of Aweba, we are able to offer both know-how and efficiency in
the design of parts and dies for the powertrain.

We are looking forward to facing your challenges.

SCHULER "2

Member of the ANDRITZ GROUP

® PLAY VIDEO

IN COOPERATION WITH:
www.schulergroup.com/

o /& AWEBA

Member of the SCHULER GROUP



= Cctimagazine

6 "HAITLUSHHAERR4EREE—5F"

CTI

9 RERFFERTHEIFRALULHREET
ZF

T VICS—ERTRKNNEBRIERSHEYE
Ricardo

16 BISIEEBERFR-REREAPIA
BorgWarner

18 EANSFE&EHT | BIA/RABRIMFIRS NS EF AT
BB R
Total Lubrifiants

20  IRENEFIKITAIFERER D

Means

22 SEERY (ELIKAY 5|90 ETWRY FRE &

Marzocchi Pompe

24 360EFIERINER A E R D

Protean Electric

26 {HMPITTLER SkiveLineBI&HR—— LM BAESHEHR
RTINS REREF

DVS
28 HREHMEFA : I SRERIET
UAES

33 ERNSHURIEINRS
EECTHIMCIRAERES | 20185128368 , MEHH




2

cti magazine - 98 2019

=]

"Bl LS Az R

FRIEE]—F"

RN DRI 2 R— N BAURREE |, B
AERREENNESE , NSREISENA , arIKaieE ™
HELXENERIKE, E*%éljﬂi}]j]uﬁm[ﬁﬂ%r‘nng R
Walter Sackl[RFf| Jf#RE T e 2t S IaRYEIFR.

CTIl: Germot Goppelt

Walter Sackl =8N ARG IR mEE

Sacklfe4 , EE. &#ﬂ*ﬂ*lilﬂiiﬁﬁﬁﬁﬁiﬁ RESAEEN
BItNEER—#. B2BAREZNMER?

HECEENSREERRTERNS|S. XEXE. MNTE
BEANER. NSEESNESTHERRNERXERSE
FEEICIFERIB I — SR ;| B EES A ARE
FEVFRIEEAREMURE. FURRERMEX M EIRE
SRR, o ERERERS - ER | tAERMATE |,
B MEEB RN EABHENZESRE. BRUNSEMULS
Z | RCRHMHEHMERERNE , BEAKBIIRE. E1EE
MEFEELE  BNBEINESHNS  BURIRERESHEEL
B mRiR AT KRB P LUSAABIBIAS.

XL AL R R R (A T IRRLE PR ANAAME ?

—LHE , RBEE , BNEETESHMOMEFER. FIe(ERE
HEBHERS. WNEIsE R RERRBHIUEET  BAX

SUREHAIINEER ATRE. E—ERRE L , BPEBRREFEN—
MR, BRi— 1 REEHRITICHINEERM 11 0ABE N TEERAIA
r‘a‘E‘t—E EBE , SERRETERNIE , HEERNEREE CHBEE

. ELANEIRRXAYRHR. FEXERFEERUNRSIKT 27
Z V‘EE'M FTLARIS BB A SEBIEE RS, mE
A KRBFRE T EEER.



cti magazine - 98 2019

2]

EE PSR T EPERE M2 FHE TN , X FETLL
BRARKERNRHNAS. BREMICELIERIR , FMRLLRS3
BT LIE ?

BeifRE™in , BfElE , AETRIESEMRETEN.
1B RTR— T HREFNRRI S A RRBIBHNASHRFNISLI
TEARENBRERIN. Ei0sE , i, KIEBTRASEREERE
B, XHA—ELRERTEPLASARNAIINR, ERXENRFE
Rt EAFF A ZIIRBRATERAVINIEIERE. 1X5Re 24+ T EEAL{ERED
DEREREy , AERKEETREREH. RRUNSERFERT
A8{AiRsN , (BRI | HNBEPFEINSENBMHEIRE
2R IRNERSE.

IHRLL RiX EARR R AR EEHRL RS IE ? IBLLER B RAEZRY, 1B
LRl A ?

BMMEABERR , BARMNERSHNBHEEERE. RS
BORBIAE , —ENSHOESRESE | tLANBT. —MFL
REFARANFRHIEEFERALR  XFSRESEFUHN. B5—1
FFHEEENFLEEBANTLUEMELIRIEER ERRFHMAR |
MAREEEENF . XERE , HNTUAANBERESRAS
BRRREEHNIRT. XERGEREFILAIAPP , SRILIIIA
BUFRFNFAINGE , MARKEFIAS. BISEREGHCIFELZE
=FNEF , BESTFFEDIAT. BRENEER , FIITLUS
ERFE—FUA. Xk, R3IANER EHEME SR
=,

 MIATLAE SRR T SEHEE
TSN EMRIRSHRER | (BXHRER
ERFFF NIRRT,

MBRAELE , BRNNAEEAHRNMERIZA SRS
FRARYIXLETNREIE?

B, A EERS2TLISLHNAEIE. EENETRVE
NIEREREE. BE BB cNBAPRREERRE. —&&F%
BIFERANTmE , FENBXERIDXK, MIIEAXILAIERE
1, BRALBEAREFIFER. He—LEE BERMNE
BRF., XFPEERRRGEIMEIIKIRTEER. BILILIXESE
EHEHFFERIIBRERE |, FrEREIEREUH.

BRI K E 2 — N EBRHMERS. SXE2MART
IR THERIIE ?

MNEFRR , RERE—EENRA. XMAKAR—H , Hil&
FIBEIR R RMLIIRERA T LR, BHEl , BE (JHESIS
NEEMIEINEERKS | kMR REIIEE. — B
X FEAFEER. MNNQSFRRTHE. NEsEEENESE
88, FTLATHRER KIS EATLMAIMENDRS , BR B LUATE
E ORISR, R, XBRNTEHENMETEXL , ABERNIE
KHREEWTR. RRXE | (RAEET—MERTE.

REBFNRNFERAAESEME M WLSSHEHRNR?

B RREERERGER LREREANEE. XHEN TER
B, FRUAERREX S — N XBRER. BE—MEREM
KEFBENER. EREEESARKMKFNER. NsEER
RREHFIEENE. FAI—RERNOTIME L ERIX LR,
E—EENER , REEHEFREMEBNER. than , K118
Flex4-DisconnectR% : HAWEABRE B RRRL RENMEIEE.




2

cti magazine - 98 2019

BRELZ £ BizHsREH ARMRXERFRNEE. =80,
X REEBNESRFEREIE | tLinSin. EEMNEESMELE.
AT S R MRS NEMERINE. BX  #HNERaE
BAXEINEE. EERNORGEE— N IIEERERR , CHstE
EHCEEZET (IR L L ATRERT,

EREIHRAZTLE  RERERRENEEERASIZIRTH
PRREFTHE. +ABETLALZRMRR?

—SNREEREENENSE L , (BRXHARER. EEMHIEN

FEH., JENNEzIESMERE  BREEIETRPFRBMTARME,
SR b, ERAkREIKEIRE. BEIEMIEERIAMT @ EHRERE
T SSEERNAFERKEFETEE0-95%EHR, BE
EHEANTERES , e Haes. A— 1 EmEERy
TREAMTHENSE. BPRETRENEESERE. XK
IFLRAT LAFI BT S MALAIRER ., ROTERRNEFMET
XM, BRENMEHNSBARRBEESTR - KEFEAE
XEGHERNS  FTERENRT. B2, (RELUSERR)
MEDETHERER  BRRERESBBNOBRT. RAILE
P2.5. P3fIPALME] , MAEHPO. P1EP2LE,

Bl 2B FE R T—FRIIRTIEEME. SBMAREEIARE?

BalimTRE0% - SEEER  H85TRAJRIEHEN , 136
FEAIREA , HERERISfERlfaim EAYHAES . HAEKEMT
BYTRENEMNE. EM LTS TREBNMINESE |, FHIF
BReMRE. xR e2BER M IR BRIEE - HiR—
IRE LXREBEIRNES. LN ATRESXN ESMENAIITAS

YF&: Gernot Goppelt o ®

2B AHE

e2itFE FEEERNREMHIKIRA—7HDT300Bs1ZEME. — N80T EAIEEA.
— BB 150FRRIPASERSIH  Fl—MIERI100FRATL . BTSMEE.
RS EN13.6TEM. T EEMBMEHNENRSNH. SRIKMHEEE |
Ze2 R LRI FTE EBRIB IR | tHaMESRAIRIRIKE. JBaf148AEeIKzN
(ZES|80F ) . XLEERLABITAPPREER: , LIBRENIARIAIRE.




cti magazine - 98 2019 7F

KIRF LT HEIFREA
VMR EIHT

Michael Ebenhochtit , SIRZRAEEASZIERREITE

Harald Massmannit , RIEFREAEEHRASZUEBTAXSE

ZHER , REHER—ERREEARRBEENSEMEFERNEN , REMBEFIEMk. £55
e KRSEFHNHITYTHIRGAEERRER., SHIOEIRAEIEXEEMFER 5%
HIER BRI ER SEEE NIRRT R BT,

100253k , RRF—EENTHREIFEUENRS. EFMaINEMT R  IRENENE  FE51HEK
BF5. (FRRE TR RESRRAMNEZ — , RIRFEEERIRRI6 A8 N E TN 9
HEETRE | ERHTRFERES R ENNESEE T RTORE. ESEFERIFTASMIERM  Michael Ebenhochifi+
it , RIRFEEFRAGAAT LD, RIKFERLWERITIXE T (FEFME) PACERR , ROFMHLR  REFTAEFERARIER
BRYTI ECIRENFERE. BREISH

MESETIAENESHRN | REFEEEE TSR B RIER N E SRR S RIF R UL |
SEFIERTBRIEEERREFERIIBEHNNMBITA, WTEREBMKERRTEITEE
SHHNEE , MITEETRNEZ B —RETUEEN | RRFEANBIRIIATRESEMM
TR T AT R AR MM ERRIRRTT 5.

ERNSERIERHNERKME | RIEFAMBNIRMROEA | BEEEHRENERE—FRI B3R
MFRECEHENIEFTUHAR. REFHNEKE, ARMNSREFRUESEHNBESHIRFNL
%,

SEINEFIE , EIRIMFE

Fr— R/ BRI AR ERFERIR/ BRI | LIRSS TSN, RRFIRF s
TR T &L THNZRER  BWSRENESTEEREIHNER. RTEEFMWUEEEAE  Harald Massmanntéit
EHI  RIEFIRRET 2 RIIBHH , EARBERENN. BEN. HRXNBSHHMABINS  sesmmeieansREls
AR fE IR IR TIR T TWAKEH




ZF

cti magazine - 98 2019

E1 ZF8HP Gen3

%, FEUENRARTEE=RITEES , MREFEFAHSIER
SR SRR R ST AARIR AR R HIRR . SRIRF IR TR ERFE
AR RIS RE SRR IMAETEME. ATRSRITRES | &
HlRR A LA AR AR RR I NARE B AR I RBATIRR. LESh , SRIRFIATT
KT —RINSATIRERSG | LA T M s AR g iR,

ZEFINVHRH

I Al | RRFREH N TRERSREN™5R , BENESH
AR BN S EEERAY. REFEEMBTRIHIFARBITIR
TOH RIS AIRIERR N 2 —. BT RENMIINVHERZ
G PRI BT RIS RURE.

R R NXATE

MR R BRSNS RABR. RIRFIENRSE
FrRITR T ERIFERERMNEIRER. Wit BEANXA
BRRAEREEGHSEPRERRIIRE | RISFRIBER
REMINBEMRIA | ATBEAIRASHER,

RIEFmRE

ATHRIRIER. . Bi5  ERESBERMENRERANHES
FRUEIEMERK , RIRFRM T ARREREI AL FaFnES
FIREUAE. IXNEFIRERIRILEMY | FRESSRERY RS
HATTERAITNREI. SRIRFIH RSB R BRI AR S
MG ARIES  BEER T R EEFRIRENE.

uvalclod:sks Xl

HFWEEEESFTUAIBIMRL, MFEFSYIENBFIERR
BEREIERES.

TEARGHNE , RIRFARKMHTRE TRRS R, 2R
N RESEEHEENE. BEMITHIEE] , BT HE
FTEH, REFEEHNBEPESEFPEISE OO THNSET
WA R,

(]

E2 EERRFTEFERATIN

StESeE T4



cti magazine - 98 2019 Ricardo

EXIRIBREB SR EES T B RSHIBRLERTA?

VICS——1ERFARKEI7]
S REHSHTEES

IRk | FEEBS. SRRIINESE | FRSESRETHRBIHINEW  ISE~ R
IECEF T =GR, IMALASERIMARENFABS | (R R ANRENR S
% BirEml25& IRk, ERSRETIARRTE—oVICS,

BERE

{aavICS ?

VICSHI£FR 7 Vehicle Integrated Controls & Simulation , EIEFZEISHETS. CHERSEBR
—KRAERIERFFRSTR £ T ERES/LHERED NS RIEFHTRHOOE. ZFaa8e—
EFMSHNRFIEFIRE (xCU) |, IR—MEFRINERHEE (V-SIM) ,

xCURM T BB TEMARN N EEREFIRE  SCMEEEEE. RO, KaEEEH.
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VICS - Vehicle Integrated Control & Simulation Platform

Automatically generated

VCU SW (ASW+BSW)
Simulink + hand-code

VCU ASW — (Application SW)
Simulink

VCL
(VCU Control Layer)
Functions:
VIL =/OM (Vehicle Operating Mode) VoL
(VCU Input Layer) = HVM (HV System Manager) (VCU Output Layer) V2s
= Component based = PTM (Power-Train Manager) = Message based (VCU To System Layer)
unpacking = CAN Inputs processing = PEM (Power & Energy Manager) = Physical signals override = Compute Checksum
O@amiBkasi ENGIGE] . = SCO (Speed Co-Ordinator) = HW Outputs & RollingCounter :
Message validity = HW Inputs processing = TCO (Torque Co-Ordinator) = CAN Message packing
=HW Inputs and Q\ag . . = TSM (Thermal System Manager) = HW Outputs
= Physical signals override = AUX (Auxiliary Components
Control)
= HMI (Human Machine Interface)
= HSD (Hybrid System Diagnostics)

S2v
(System To VCU Layer)

= CAN Message

VSIM HiL (Hardware-in-the-Loop) —
Simulink + hand-code

VSIM MiL — (Model-in-the-Loop)

Simulink SsL

SIL (System Simulation Layer) SOL SV
(System To VCU Layer)
= Compute Checksum

& RollingCounter
= CAN Message packing
= HW Outputs

(System Input Layer) DRV (System Output Layer)

VaL
(VCU To System Layer)
= Component based (Driver Model) = Message based

= CAN Message
unpacking

= Compute basic Message
validity

= HW Inputs

and diag KON

= HW Inputs processing (Controller Model)
and diag

= Physical signals override

PHY
(Plant Model)

VCU Core Functions

B VICSEEFEHUHIXCUSV-SIM
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VAR T A BB (ML) FOBE{HERR (HIL) 3IE, AUTOSARZFEIKITE , VICSISETRIEZHIREAISIET KBRS
RENEFREHFEMERMEGER , RIFHHME T RESHAR

BEXCU  ERV-SIMEBIREES (BIVICS ) |, BRSBUSLHE  FE.

MR AR (VPD) |, BRBDHAMIEAFEELE LTS

BY . NTTHRKAERE T AR IED,

B2
VICS Platform - MiL Application VICS R ML SHILM AR A
| veuasw :
; From VIL VCL VoL To o _:I_ L
VSIM (VCU Input Layer) (VCU Control Layer) (VCU Output Layer) VSIM ! H
VSIM MiL :

From SIL SSL SOL To ]
A |veu asw (System Input Layer) (System Simulation Layer) (System Output Layer) \VCU ASW
1
1

_______________________________________________________________________________

Automatically generated based
on interface specification file
(CAN .dbc and HW I/0 specs)

VICS Platform - HiL Application

__________________________________________________________________________________________________

VCU SW (ASW+BSW)

| veu Asw |

Y[ From S2v VIL VCL VoL v2s To )
CAN/HW (System To VCU Layer) (VCU Input Layer) (VCU Control Layer) (VCU Output Layer) (VCU To System Layer) CAN/HW

VSIM HiL Integration

VSIM MiL

From V2s SIL g SSL SoL S2v To
A |CAN/HW (VCU To System Layer) (System Input Layer) (System Simulation Layer) (System Output Layer) (System To VCU Layer) CAN/HW o

___________________________________________________________________________________________________
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VICSZREIRIT BT RAIF R . NMATLUEINESHIINRE , FRT &
L, EENRE , BHEAEBNES  TEEEENKEHNEY
(CAV).

B R ARIENE
—AEFFERBEZFERN2-3FNEEFRERASSE , B
VICSNEESEIERRIE —F AT — M EFIE ;| T REETER
R, VICSETLIEARZIRA BRI BRIt — S E B s iE k.
EREFFREAPRRAREENTARET , X—RETHEER.

B AR ER

VICSERHRAMEE (B REEEE. BSRAEES) RS
B FBNRA ISR E R EX B a8 BT RE.

PR MOtor

JEER
0 P4

PL Motor

E3 RIshERSLE

Vehicle Type Propulsion Type Powertrain Architecture Electrical System Transmission Type
Passenger Car (PC) TRUE [ Conventional (CONV) FALSE ICE TRUE Low-Voltage (LV) TRUE OMT FALSE
O Racing Car (RACE) FALSE O Mild-Hybrid (M-HEV) FALSE OAPU FALSE d48v FALSE OAMT FALSE
O Light-Duty Truck (LDT) FALSE Plug-In Hybrid (P-HEV) TRUE PO TRUE High-Voltage (HV) TRUE ODCT FALSE
O Heavy-Duty Truck (HDT) | FALSE [ Hybrid-Electric (HEV) FALSE OP1 FALSE O Super Capacitor (SC) FALSE OAT FALSE
O Bus (BUS) FALSE O Fuel Cells (FCV) FALSE OP2a FALSE OCcvT FALSE
O Motorcycle (MOT) FALSE 00 Range Extender (RE-EV) | FALSE OP2b FALSE OePGS FALSE
[0 Off-Road Vehicle (ORV) FALSE [ Electric (BEV) FALSE OP2.5 FALSE ODHT FALSE

p3 FALSE Traction Mode JEDU FALSE
P4 TRUE 2WD TRUE Select at least one
mIY FALSE | [ O 4wD FALSE transmission type!
Project Goal
O Prototype (PROTO) FALSE
Production (PROD) TRUE

Es BiEfEEEVICSRIEERT ARG
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-

ECU  ECU Mode Mansger

ECU Steep

Prieary EAD Mode
=
el
MSG Made Manager OA0 Mode Manager

Parking Brake
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£
i

E

Drive

:
:
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I
i

i g ;i
THIT

i
i
i

—
Tomue Demand
Filtering

sPC € r

R Intery westy Coordingt

ESC Intervantion Transmsion
Request Interwention Aoguest
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HHFRENERE
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VCU Control Strateﬁ

TSM Tharemsl Syatern Masagement

g
5 Conventicnal
Powerirain Cooling
Heater [ Chiller
Control

Electric Comgon-ent:
Coaling

&
i

;
£
]

HMI - Humsan iaching Inbertace
Deiver Dispbay Eaternal Lights
aremation Cantel
Dwiver Acoustic External Sousd
Information Control
OFH  Disgnostics & Fasit Handling
_
. - -

i
Il;

3

RICARDO VCU SW Architecture v2.0|

HVR - High Voltage
Battery

APU - Asndllary Power
Unit

EFC - Eleciric Fower
Comverter (COC)

HVAC- AfC
Compresar
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E’\EIXE’J&*@ Tﬁ}*%iﬁiWE’\JFInn@ﬁé?FﬁﬁimuE
¥EPO, P1, P2, P3. P4F0OPS ( Power-split) , iX&bscist, Sitae
HIRRR TS ZEBRRT SERL TINE SRS , RIS T2IIRATEH,
Bign , AT BEESIZENA T RA | BTN eERIP2IE
MRS A AR RIS E BT EREIE = A,

MHERIT B

P2i (P2 RIzUIERR , FEERKIY3ERS BT 48V HIBE)
FERS

B TR, R P2 2848, IERT 48V MIRE

B ETESUTTERIEBHIL

W 548V MIBE (HV) PRI RAEESEMIEERS

B %5 ASIL INRER SN AITRNHAITRfE P2 328

EEZRREEMIREET  FRIRERENEER ICE ZFifHtgZe
&, P2HEBAMNE—FEMILRES/IBRITE | FRT AR
CO2/YHFML.

P2 mRILANSIIHMENFRFEAI LT | FEBHIES AT
R T R ERfERHUE SRR TS

AP0~ PAR R I¥RE

iBtEEmiRN RERE

. ald

PO Hybrid P1 Hybrid P2 Hybrid P3 Hybrid
Architecture Architecture Architecture Architecture

P4 Hybrid
Architecture

PS Hybrid
Architecture

Power Electronics
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T000

6000 -

5000

3000 -

Incremental Cost
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Established in 2010, Wuxi SHINDEN Intelligent Technology Coltd aims to become a
first-class rapid manufacturing enterprise in China.

At present, we have dozens of high-precision equipment (five-axis, four-axis, three-ax-
is) in the workshop and various types of testing equipment to ensure the quality, we have
more than 100 employees and a cumulative investment of more than 50 million yuan,

Qur products involve the core precision components of automobiles, aviation, medical
devices and miltary industry.

Recently years, our customer groups are becoming more and mare abundant, Nearly
100 top 500 enterprises in the world and top domestic enterprises choose us to cultivate
us and promote SHINDEN International Development,

Contact:

Domestic: Aaron.peng@shinden-model.com
Mick.zhang@shinden-model.com

Overseas: Simon.yuan@shinden-model.com
Conatact No.:+86 510 81815470

Webwww.shinden-model.com
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A division of Euroforum Deutschland GmbH
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