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Collision Systems

Steering Systems Brake Systems

ollision Warning|

 today |
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5 years
medium-term
5 -10 years
long-term
> 10 years
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Airless tire

Nail out

Nail pull-in

Sealant tire

Self-sealing
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ZX|0F 2%H2016~)
X228 AZh Capa. (20154 7|& / TRl &)
AE o Z= 7}
PCR/LTR 30,800,000 28,100,000 3,300,000 62,200,000
TBR 2,400,000 400,000 - 2,800,000
7 33,200,000 28,500,000 3,300,000 65,000,000
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R&D Center (KRDC) Tiiii::ieprk.)\;:‘tes : 730

Yongin, Korea
Since 2013 ~

Employee : 380
Area : 34,873m’

- Assistant Researcher : 226

= Since : 1981
= Employee : 135
* Area: 29,752m?
= Gokseong, Korea
= Since : 1989
Employee : 35

Frankfurt, Germany
1 = Since : 2012(1997, GBR)
g = Employee : 21
{ = Area : 850m?

Tianjin, China
= Since :2006
= Employee : 147
Area : 22,000m?
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- xpHl9] 55
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@ Supports the weight of the car ) Transmits vehicle propulsion and braking

L Softens impact from the road [ Maintains or changes the car's direction
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» Tread?| 7|5

X W §&ESt= FE2=2M Atsite| /a8 S Ho| MHS= 71s

» Tread?| 2 27 EM » Tire Type™ Tread 2

- L of= M - High Performance tire

- Lff Cuttingd = High Grip & WetAdS 9 L 2HGM S A|

- All Season Tire
= L OFEA S NVH A5 SA|
- Winter Tire
= X-&3} Softness

L} Crackd
X ¢oH|d
- L e

X % Z2YZ GripH Sz}

Main Groove  Lateral Groove

» Tread Pattern?| 7| s
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M
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» Tread Pattern 84| @ &
- Main GrooveZiZ~, =, 210|, QK|
= ™ X|&, Hiz=d, Wandering
- Lateral Groove& Al ZH4~, Z10|, gistkN
- MX|8, HH-’,‘-@, Pulling, NVH, R&H, Grip,0t&
- Sipe HAL, 2=, 200], QK|
= Ride, NVH, Ot2, Grip
- Pitch 7=, 27|, HI L
= NVH, Ot 2
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= Steel BeltQ} Cap ply?| 7|5

p Steel BeltQ] 7|

22 Cap ply .
Steel Belt Tire Pattern 5! Compound®@t 7] 40| 7t 2 F 2 O/X|= Part2M, =M
Gripe Handling, Ride§ & Tuning?| =8 @4 ¢

» Steel Belt 2 23 £4d
- Wire Z8 9l L EAIM
-Wire 1 M Sl 2 2X|
- Coating 1 & %=

- Coating 1 & L&

#1 Belt
» EZ Cap plyQ| 7|
IR AR D& T8 Al QA3 gl BeltH & O 2 QIBk Belt 7t Separation2 x| 5104
Direction R | & PSS A
#2 Belt |
1w Wire Coating
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Wire 12 Type | Ter— |
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» Carcass?} Inner Liner?| 7|&

» Carcass?| 7|5
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- 37| E0td0| 243t 1RE AL

15



2. E10]0] 7| A4l

» Sidewall, APEX, Bead Wire2| 7|5

Bead Wire

» SidewallQ| 7|
CarcassE 2|5
HESt= St fIA|

o SHALZRH E25tn

KUMHO TIREﬂ

Better, /9//—/1//37,(

* Tire2) 7IE SE(4, 38 71 S)7t X2 42lE 22

» Sidewall =2 @7 EXM » Sidewallo| E4A QIX}

- o=zM - Compound A& 3 Volume, Damping=-d
- QIR Al = ALK} FeeImg(R&H NVH)

T PN E= DY

> APEX°| 7=
7

Side 24442 AHeL0| SAUT TFAH 0| ZHEY AT 43

» APEX2| £4 QIX}
- Height & Volume
- Compound 4=

= Al X} Feeling(R&H, NVH)

» Bead WireQ| 7| =
TireQt Rim&

}Be
A

L Oox &

0

a
N
(=]

ro :|o

e
=S|
2

olo

NYAA F=10 8IS S KK [oHH, 7+5/M S

Wire &2 23 &4

, Torqueg2 MO MES= A

» Bead Wire £/ QIX}
- Wire 7}EkZs, W|re 4
= xol-xl-A'i’ Bead LH?.

16



KUMHO TIREq

3. E}0]|0] 7 processOjjA| st Agt e A
x| Efojo] 7 oto = Ejo|o] 7t
Process Process
Virtual Physical Virtual .
: rtua ero
Dasign B Design & Test Prototype

fterations

17



3. E}0]0] 7H'E processOA| SHs K

Ride
. Suspension, Seat, Tire

Acceleration
: Engine, Transmission, Tire

KUMHO TIRE7

Better, All-Ways

Braking
: Brake System, Tire

Handling
: Suspension, Steering System, Tire
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SAE Vehicle axis system SAE Tire axis system

<D ALIGNING TORQUE (M;)
POSITIVE g
CAMBER TRACTIVE FORCE () A
(DIRECTION OF WHEEL HEADING ) <L
ROLLING RESISTANCE *

MOMENT (My)
~Q DIRECTION OF
& WHEEL TRAVEL

algning 1om us N

HI2S IH 2= Force in Moment in %

x : Longitudinal x : Rolling x : Traction/Braking  x :(Handling)

y : Lateral y : Pitching y : Handling y : Rolling Resistance i
z : Vertical z : Yawing z : Vehicle Load z : Handling

"

> X|HD} OpEEQl EL0]o]= 33k o| &l(Force)@t BHIE(Moment)E HMA|7|1, 0|9t 22 F&AM E/40| XjEF 2F5HsS AHS= A
IlE 249,

» E}0|0] F&M £/ 2 Slip Z}, Camber Z}, Slip ratio, 313, T3 £ 0 [}2} Hol= EMS 7%
» E0|0{ F&M Mechanism 2| X}2F M| HiYg 7|Ho| 2ix

- 2x5t EM Qefjmo] chE3) 7| -> GM F&M Characteristics
- CtE X S9st Simulation & EF0O|0| &2l 7|8 -> MF-Tire model, F-Tire Model, MF-SWIFT tire model, CD tire model,....
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-1 = PBetter, AtL- Wﬂj.[

Cornering Coefficient = Fy/P Aligning Coefficient = AT/P Cornering Power 24= Fy(4)-Fy(2)

F F

y AT y
— 1° Slip Angle > 1° Slip Angle — 100% Load
> Q >
0] - ®
S 3 =
- z -
e o 2
3 o o

o
P P 28 45
Vertical Load Vertical Load Slip Angle

1) Cornering Coefficient (CC1~10) :
-. Zt2t9| Slip AngleOf| M LA iSt= Lateral Force2 M8 Z=Z31F 02 LiE 2 UHIM oz 42 HS2 0| {2|3}Ct
F(F,,a =1)=CC(F,)

2) Aligning Torque Coefficient (ATC1~10) :
-. 2tZ2+9| Slip AngleOf| M EfA L= Self Aligning Torque

dgs A=
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AT(F,,a =1) = ATC(F,)

3) Cornering Power 24 (CP24):
-. Slip AngleO| 22 0| M 4 2 BH3St= S9t9| Lateral Force Bi3}2F0|H, 7f0| 2

1 HA
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| E Better, AlL- Wﬂj.[
Load Sensitivity (HF) Load Transfer (GF)
= AFy/(P-0.8P) =A Fy P/(AP)?
Fy Fy 4° Sli
p Angle
1° Slip Angle -
N Q Ey
5 A Fy 5
S s |
M M
o o
(@) (@)
® AP @ AP AP
0.8P P 04P P 16P
Vertical Load Vertical Load

4) H-Functions 1:

-. Slip AngleO| 1= Ml =35}50| 80%0| Al 100% = H3}5l= SOt Lateral Force2| H

3}2F0|H Load Sensitivity FunctionO|2} 1 &= $tCt
- YHIH O 2 SK}6LE0f CH$t Lateral Force o] QIZHE £ LIELLHTE

—

F,(P,a)-F,(0.8P,a)

Hla)= 0.2P

5) G-Functions 4:
-. Slip AngleO| 4= & [ =315 0| 40%0 M 160%ZE B3}5t= SOt9| Lateral Force B13}ZFO|H Load Transfer Function O|2} 1 & $IC},
H
o

O
- DA 2t H5t5 TO|0f HE Lateral Force2| 42| X+O|O|C}.
1
[Fy (Pa) =2 (£, (0.4P,0) + F, (0.4P,a))][ ]

le)= (0.6P)’
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SR - Fx - SA e

v(x) = Dsin[Carctan {Bx — E (Bx —arctan (

Y4 ¥  arctan(Bep)
/ B=ldv/dx,_.,)/CD
/ D\ \\\—[ C= 2 aresin | ¥ |
‘< P ) T D)
5.7 = - D=y,
/'/,;"/ '-S_'; X E =(BX  —tan(7/2C))/(BX  —arctan (BX )) Rigid ring (6 DOF)

Sidewall stiffness

& damping
Residual
stiffness &
damping
Slip model

EHTC 2010

DeligTyre ,tg‘ss
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® MF-tire
® MF-swift
® F-tire
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