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Il Kdac Overview

® Year 1984 : Company established
® Year 2015

- 9 Manufacturing plants in 4 countries (Korea, China, Thailand, India), about 2000 employees
- 5 Manufacturing plants & 2 tech center in Korea

Russia China Korea
® Togliatti @ Changshu m* Kdac
*Shanghai HQ
@ Jilin 5 Manufacturing Plants
@ Changchun 2 Tech Centers
@ Yuyao /

e USA
. * Detroit
/. / Thailand Detroit
Rayong

India

Noida Brazil
Pune —
@ Sao Paulo
® Manufacturing - Current Suzano

Manufacturing - Plan
% Tech Center / Office - Current
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Il Kdac Overview

® Main products

-

Electric & Electronics
"B - Alternator

* Ignition coil

* EGR valve

« ECM

Thermal

* HVAC controller
* HVAC module

* Cooling fan

» Radiator

* Charge air cooler
» Condenser

» Compressor

Brake

* Caliper brake

* Proportioning valve
» Power brake

* Drum brake

* Parking brake

Steering & Drive

* Steering column

» Power steering pump
* Intermediate shaft
* Steering gear

* Halfshaft

* Intermediate drive shaft




|| CAE Coverage - Functionality

Stiffness /
Strength
Durability /

Fatigue

§amor

L 9SkHz

Original Design
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Il Available S/\W @ Kdac

CFD
Lroses STAR-CCM+

Flow pattern
Flow speed

Flow rate
Temperature
Pressure analysis

Structrue

Abaqus

Stress & Deformation
Vibration
Heat Transfer

Dynamic

) RecurDyn™
MSC ADAMS

Motion Analysis
Kinematic Analysis
System dynamic Analysis
Vibration Analysis

Fatigue
FE-Fatigue

ncode DesignLife D

Fatigue Failure
Meantime to Failure

Crash & Impact
'DynAa

Stress & Large Deformation
Failiure Analysis
Crashworthiness Simulation

Injection molding

moldflow

Weldline prediction
Warpage prediction

Sink mark prediction
Fiber orientation analysis

Optimization

q HﬁE)ag;'Works‘a

Topology Optimization

Morphing for Shape Variables
Composite Laminate Optimization
Optimization for New Response

Electro-Magnetic

ISl E-mag

Electrostatics
Magnetostatic
Steady-State Current Conduction

Post process

€EJ En-Sight

Advanced Animation
Visualization Surface
Particle trace
Transient Data
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Il CAE Coverage — Driveline

Driveline

CV Joint Dynamic Efficiency

Steering Column

Power Steering Pump

termediate Shaft
Steering Gear

Half shaft

Ball Joint (HERzZ)

General Axial Force

— Phase 0 deg. — Phase 60 deg.

UF €G-CG Joint GAF Results
j I 60
-‘\N \\ ' *ﬁﬁﬁ"% ° v, 30 order freq.
i ru h : w 1
glﬂ
2

X s [ g

R Kt \ 0 =

e K ‘:: § . o 5 10 15 20 25

F"‘?"‘”‘)’(HZJ
HARz 6Ball
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|| CAE Coverage — Steering Column

Steering Column / Half Shaft

P~ Steering Column

o
—
-

Power Steering Pump

termediate Shaft

2 T SN <
y
) ks

Strap Design

Structural Rigidity
Development

Improvement

LS-DYNA keyword deck by L.
Time = o

[
D2UX_Oft-Axis_Steering Impact_V10_C

GW by LS-PrePost
5 {

g * I

b /

g 3 /
1 !
o - + +
o e @0 &0

Displacement (mm)

Initial Modified

Off-Axis Impact

We!al

Natural Frequency

St 1 SUBCASE 1) Mo 1- 5 ISTAEs0N
frama 1t TaneD
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|| CAE Coverage — Brake System

Parking Brake

Drum Brake

Power Brake
Proportioning Valve

Caliper Brake

Drum Brake

Strength Analysis of Back Plate

Caliper Brake

Instability Chart

.. 3.3k
o é e
-
oo s s oo “.: w - EZ [ ety
======== vz é: %;\/\,L;\,\,\,\‘,\,\‘,\,M‘,‘V
Squeal Noise Analysis Contact Pressure Distribution i - AAA
(Complex Eigenvalue) (Pad) of—1 =

Kl
%0 0s 10 15 20 25 30 3s 40 45 50 55
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Il CAE Coverage — HVAC & CRFM

CRFM

* HVAC : Heating, Ventilation and Air Conditioning

* PTC : Powertrain Cooling
&i‘ ‘
3

* CAC : Charge Air Cooler .
Cooling Fan Radiator )

HVAC Module

HVAC Control Condenser

Compressor Air Velocity
[ O |

Engine Cooling Fan

CAC

~
=
: B
“ : S
b e e
IS
J Velocity: Magnitude (m/s) {ix Temperature (C)
Ky 0.0040316 6562 15312 22966 052 38275 ~ 67954 72325 76555 51057 #5437 50508
Temperature (C)
v :S.ﬁ $3.000 81.000 109.00 137.00 Iiioo
2

Air Velocity Air Velocity / Fin Temperature
Hdac



|| CAE Coverage — HVAC Controller
Mechanical Shock Analysis

* HVAC : Heating, Ventilation and Air Conditioning
* PTC : Powertrain Cooling
* CAC : Charge Air Cooler

HVAC Module  Cooling Fan

Radiator

HVAC Control Condenser

Compressor

Section View

Displacement Stress

Knob Pull Force Analysis

FEER BN ERNENEEREG E)

e ‘ Displacement Stress
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|| CAE Coverage - Product
Multi-Body Dynamic Analysis

* HVAC : Heating, Ventilation and Air Conditioning
* PTC : Powertrain Cooling
* CAC : Charge Air Cooler

HVAC Module ~ Cooling Fan
HVAC Control

Radiator

~CAC
R S Condenser

. Compressor

-100.0
01

/ WA S8 ) Reaction Force
MAJ. \ i

Scroll Compressor Movement Clutch Magnetic Field = CVC Compressor Stroke Force

et . f ;

H Reaction Force Magnetic Force x T = 7
Displace - _ NKdac

e om s b




|l VPD Vision and Key Success Factors

It is apparent that CAE is a vital tool
in Product Development.

Methods continuously improving, but
CAE Role ?




|l VPD Vision and Key Success Factors

@ductivity@

Qp-Front @

Simulation
Driven
Development




|l VPD Vision and Key Success Factors

Better be organized
and managed
within system

Scripts itself,

Not enough
Repetitive, Tedious, §U7
Time-consuming tasks v
in Pre/Post Processing Better be linked
v

Task Automation
with Scripts




|| Caliper Brake Simulation

Squeal Noise Analysis

Pad Wear Analysis

Pad Contact Pressure Analysis

Instability Chart

Lining Wear [mm]
=]

B4k (2X)
£ o i
-
H s imonon
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- o
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|l Squeal Noise Analysis

AS-IS

Component
Modeling

Countermeasure
Study
(H+ 1002])

Part Mod

| Analysis

4
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TO-BE

Abaqus Inp n}& Ao

oA Case ZtZ|

Instability Chart A4/d

B M

¥

(X}S) Report
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|| Brake Contact Pressure Analysis

AS-IS TO-BE
Hyper:Vesh| |
;

D

Hyper-Mesh _ABAQUS

Viewer Hyper-View

Text Editor
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Il 2zl s ap

Input Files
- B SQA
(pad.inp) »
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TUH BEE 200 S0 ESLH)
4 - g7l 2tojs2iElel =iy 2o oy 271 M EBH E- O @
Hype r-M ESh - mHa| . olz = st LTt o 37|
Iy Ctezc | mp 2014-06-23 97 8. DY =L
= B e ot = cAsELodb 2014-06-20 27 1.. ODB T} 466,365K8
Text Editor 5 212 9%
SLARE
SRR
L EAM
B yoe
S AR
C Node Info. ) s 8o
W 7 HE]
HZE=H Alo| noded] A
=1 - e - DATAPARTL (D)
I:II ﬂ- TI xl data T = . DATAPART2 (E9)
@ HEg3
-Inboard.txt
- Outboard.txt o |
J [—TP. ) 2758l SRf 2014-06-23 27 844
e =

"dac

19



Il 2zl s ap

Result Files
(result.odb)

ABAQUS
Viewer

(Element Info) Node0j I} £
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Il 2zl s ap

CPress/node
Node Info.

‘ Element Info.

h 4
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Il 2zl s ap

Result File
(result.odb)

A 4
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S/N Ratio

Images
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(XtS) Report
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|| Taper Wear Analysis
AS-IS
m Testdata Spec.
Text editor . Excel | | Text editor | | Text editor |

-\ g e ow

Solve
(ABAQUS run)

LABAQUS Viewer [ Hyper Viewer J

Report &

(45




|| Brake Contact Pressure Analysis

Text editor Excel Text editor Text editor

» HEE » OS(C) » Temp » cass test » M214 input file
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|| Brake Contact Pressure Analysis
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|| Benefit from Brake Simulation System

Squeal Noise Analysis

o M 1Set £=3HA|
BZAIZH
3Hours

(50 working days)

Pad Contact Pressure Analysis

ol M Caselt Project T} off A

24 AL Cases
lhours 100 Cases

(33 working days)
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|| Benefit from Brake Simulation System

e Improved engineering reusability
- Data management standardized
« Full pedigree of data managed

@ Increased engineering throughput
« Reduce simulation turn-around time
« More engineering cycles to do more
complex tasks
« Increase simulation throughput

e Protect and retain corporate IP
(Knowledge, Methods, Data, Etc)

'Lciev\,w/\
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|l Path to Future State of Kdac CAE

Simulation
Process
— Data

‘ Management

ask Automation

tandardization

est Practice



|l Future State of Kdac CAE
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