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Selic Tire Usagee@ Iniermatien

l Difference between Solid and Pneumatic Tires (Structure and Characteristics)

Category Solid Tire Pneumatic Tire
© Rubber, Cord, Belt, Beadwire
Components © Rubber, Bead core
© Air layer
1. High load capacity
1. More flexible and comfortable driving
Advantage 2. Strength of puncture and breakage
2. More high-speed and continuous run than solid tire
3. High stability of driver and load even in case of breakage
1. Low load capacity compared to solid tire
1. Thermal accumulation by internal heat .
Weakness . . L. 2. Disadvantage to puncture and breakage
— Require sufficient cooling time
3. Risk of major accident if punctured and damaged
e p
Structure

Bottom Bead core
: /
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Selic Tire Usagee@ Iniermatien

B Possible status which can be switched from Pneumatic tires to Solid tires
1) In general, Solid tires have a higher load rating and can be used in harsh environments compared to Pneumatic tires.
2) However, unlike Pneumatic, it is difficult to use for continuous operating time and distance.

Also, driving more than 25 km/h, and road driving should be avoided.
X Avoid inappropriate use conditions by referring to the detailed precautions on the following page

3) Usages of Solid tires

Solid tire is mostly eguipped and used on forklift.

Solid tire occupies 50~60% of original equipped forklift tires and it is
gradually increased since solid tire has better efficiency than pneumatic
tire.

Manufactuaring/Logistics
Forklift(Diesel/Gas/Electronic), Reach type forklift, Tow Tractor

Harbor
Container Trailer, Reach stacker, Container Handler

Airport
Passenger Boarding Bridge, Dolly, Belt Loader

Ship building, Construction
Ship carrier, Cherry picker, Sissors lift, Excavator
Skid loader, Sludge pot carrier, Boat Carrier

X Not suitable for equipment that drives continuously on the road
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Selic Tire Usagee@ Iniermatien

B Precaution for use of solid tire

1. Make sure that you have sufficient cooling time for 7 to 8 hours, with the prescribed @ load, @ speed, and @3 distance.

@ Unloaded forklift Loaded forklift Overloaded forklift

@ Load : In case of overload, the front axis is burdened
On the other hand unload, the back spindle is burdened by counterbalance l '
is applied. 0-O &y
®

Comply proper load compliance, it ensures designed endurance life.

@ Velocity : Designed for speeds of up to 25 km/h or less. If be used 1 6
oy . M.P.H. ﬁ
as an unpaved road or rough road conditions such as Rails,

You have to drive slow down. Otherwise, Tire life will decrease.

® i
® Distance : Solid tires have to be used within 2 km, unloaded as well as @_j—_o-\. 2000m(=2200yards)/ &
overloaded. There is a high possibility of serious heat up and | |
@'—FO‘\ 2300m (= 2500 yards) and more x :@]

deformation when over-running.

2. There should be nothing on the road that could damage the tires,

and the operating habits such as sudden stops, sudden accelerations and sudden steering can cause

tire damage and deteriorated quality.

3. Typical tire is used temperatures at -30°C to 50°C, Sudden change in operating temperature may damage the tire

internal structure. Therefore, it is recommended to use in the workplace with constant working temperature.

4. Intermittent preheating is recommended when the tire is not used for a long time, as the tire may cause

permanent deformation when not used for a long time.
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Selic Tire Usagee@ Iniermatien

B Solid tire storage procedures

1. Solid tires should basically be stored in warehouse.
2. Should be stored in the shade without sunlight. Otherwise, may be discolored by sunlight.

3. Nexen provide products warranty for 3 years.

(This serial number can be found on the tire sidewall : This is a four digit number)

-
X Lot No. : Production Date Indicator(serial number)
- CID
01 : Week / 19 : Year
» Produced on 01th week in 2019
\

X If want further information about solid tire, please visit the following website

[Website] — https://www.nexensolidtire.com/
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NEXENEolidinirellntioduction

H Main Products

SOLIDPRO 700 / SOLID RESILIENT TIRES

Ultimate Performance, SOLIDPRO 7 Series

New pattern NPO1. well-balanced performance and stylish curves.
Enhanced groove depth & J-line.
Ensured stability specific to transportation of heavy duty.

ALL_ PRO H P / SOLID RESILIENT TIRES

Classic solid tire. ALLPRO HP

Standard of so_Iid tire, CBX pattern design enables to perform the perfect tra;tion & brake power.
If you are looking for tires true to the basics, ALL-PRO HP will be the best option for you.
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NEXENEolidinirellntioduction

B Special Products

NEXEN / SOLID RESILIENT TIRES

Workable to all environment with various patterns.

Required performance is different by working environment and application

characteristics.
MEXEM solidtire guarantees the optimized efficiency with the various patterns.

NEXEN POB / SOLID PRESS-ON TIRES

From small forklift to special usage appfication, NEXEN POB

Press-on band tire (Cushion tire) 1s mainly mounted to small & electnic forklift.
And, it also provides varius sizes for from caster to special usage application such as passenger
bording bridge.
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NEXENEolidinirellntioduction

Bl Replacement Guide Line of Solid Tire

1. Standard of wear limit

@ Skid Depth : Depth of available pattern usage.

When the pattern is completely worn out, the flat tread faces are produced.

@ J-Line : Limit line of wear usage.

J-Line Mark(60J) is engraved on the top of a solid tire sidewall and the start of the tread.

@ Tread Layer

Skid Depth

..... —

g Standard : 60J-Line
@ Cushion Layer

Cutting Section View

® Bottom Layer
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NEXENEolidinirellntioduction

B Replacement Guide Line of Solid Tire

© Wear Indicator : Measurement indicator of tread usage

- It is applied to NPO1 pattern only
(SOLIDPRO 7 Series)

- 3 step wear indicator
(80%, 50%, 30%)

- 1 side 2 feature
: upside Country & Size

< Pattern worn out >

Tread worn out

30% of block,

80% of block, 50% of block, from .J-lldne to top,
: from J-line to top, from J-line to top, remaine
New Tire e e (70% WORK OUT) Tread worn out
(20% WORK OUT) (50% WORK OUT) X It is time to replace a

worn tire by new tire or
regroove until J-Line
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NEXENEolidinirellntioduction

l Pattern Shape according to Residual Tread Depth

» NPO1 Pattern (SOLIDPRO 700) ;i Additional Information

Tread

New Tire

80% remained
(20% worn)

i © When using about 70% of

; Tread Depth,

50% remained the pattern is worn out.

(50% worn) :

: O If pattern performance is
required, We recommend

you to change the tire.

© If pattern performance is not
required, it will continue to
be available until J-Line.
(If cushion rubber protrudes
before J-line according to H
the uneven wear, replace the tire.)

30% remained
(70% worn)

< Pattern worn out >
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NEXENEolidinirellntioduction

[l Pattern Shape according to Residual Tread Depth

» CBX Pattern (ALL-PRO HP) ;i Additional Information

Tread

New Tire

80% remained
(20% worn)

i © When using about 70% of

; Tread Depth,

50% remained the pattern is worn out.

(50% worn) :

: O If pattern performance is
required, We recommend

you to change the tire.

© If pattern performance is not
required, it will continue to
be available until J-Line.
(If cushion rubber protrudes
before J-line according to H
the uneven wear, replace the tire.)

30% remained
(70% worn)

< Pattern worn out >
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SOILIPIFRO© 700 Desighn TeCnneleg)y

l SOLIDPRO 700

Upgrade
Performance

Wear
Endurance
Max. Speed
Vibration
Chunking

( )

Tread Compound
- Proven quality (High Abrasion, Low Heat Build up, High elasticity, Low R.R)
J

\.

( .
Cushion Compound
- High elasticity compound for Anti-Shock & Anti- vibration

9 ( Elasticity & Low Heat Build Up )

sSottom Compound
- Bottom Compound for continuous repetitive motion
(Rigidity, Adhesion & Low Heat Build Up)
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SOILIPIFRO© 700 Desighn TeCnneleg)y

B Advanced engineering for optimum design using MIDAS

MIDAS [ the Most Intelligence Design Automation System ) : Nexens own Deslign Tool

-> The simulation tools for well-balanced pattern performance

- Target Performance

- Pattern Sketch based
on the Analysis of
Design Trend

& Research & Business Development

2.: > . - 1

- Pattern Noise
- Block Stiffness
- NG% Local NG
- Contact Press
- Stress

- Strain Energy Density

- Thermo-trans. - Irregular Wear

- Rim contact - Wear life
Pressure - Traction

- Max. Speed
- Chunking



Bl Appearance

A\ 4

-
1) Strong but polished look

Large block, deep groove — strong,
tread pattern reminds customer of ‘'n' of Nexen

— polished feeling

2) Balanced performance
endurance, wear-out, noise, vibration and

fuel ratio were set for optimized performance

\.

J
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3) Elegant Sidewall Decoration
@ Decoration are in harmony with
the tread pattern shape.

@ Stylish knurling design
of Sidewall

_ @ Knurling

SOILIPIFRO© 700 Desighn TeCnneleg)y

\

(4) Wear Indicator
- 3 step wear indicator
(80%, 50%, 30%)

- 1 side 2 feature
: upside Country & Size




SOILIPIFRO© 700 Desighn TeCnneleg)y

B Applied technology by performance

Max. Speed

_ooAs__

OCAS
| (Optimized Contact
A Area System)

L Compound elasticity t Grip t
Increase Block rigidity
Construction, Layer, Profile,
Increase Wear Pattern W{zight, etc.. Contact Area t

Resistance

P | Ll \

. Wl r OCAS
Y . hiee OGDS ' (Optimized Contact
- o (Optimized Groove Area System)

Depth System)

Increase Traction

Increase Life span

Increase Max. Speed
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B Applied technology by performance

SOILIPIFRO© 700 Desighn TeCnneleg)y

\_

» Using FEM Simulation
Profile shape design is applied to improve
durability and pressure for grasp to rim.

& Research & Business Development

( EX|st|ng New .

| J /! | N
'/ Product Product / |
N 1)
\\ //’ \\\ \\\\\'/',,
l\]\ I I‘\\\__/J. ®//’,
OPDS

(Optimized Profile Design System)
@ Increase Bottom parts durability increase

®@ Increase durability and pressure for grasp to rim
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SOILIPIFRO© 700 Desighn TeCnneleg)y

l Applied technology by performance

C " Chunking

OPAS

(Optimized Pattern
Groove Angle System)

1) Abnormal wear due to distortion of block
on the road with high coefficient of friction

Minimize Bounce

2) Block Crush phenomenon with chip&cut
due to weak stifness

Minimize Edge Impact

OBSS
(Optimized Block
Ratio System)

Increase Block rigidity

Improve Block crush
phenomenon

Leading Edge
(The area where the tire contact the road surface
at the moment of grounding)

s \/oid area at Leading Edge
L © Edge Impact area at Leading Edge y

Improve Chunking
phenomenon
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RerfiogmancelCompalkison

B Performance Comparison of Premium Black Tire

Comparative Indicator |

: CONTINENTAL NEXEN
Comparison Index Category
SC20 SOLIDPRO 700 ALL-PRO HP
Endurance Endurance 100 100 95
150 e,
ROl 100 100 100
Resistance
Heel & Toe o ,  Rolling
i f Resistance
Vibration 100 110 95
Skid
Depth 100 120 100
Wear
. Life
Wear Life"‘ ............................................................................ :Vibration J-Line 100 110 100
Standard ng.hly' Standard
=9—5C20 =##—SOLIDPRO 700 == ALL-PRO HP Heel & Toe (100) Superiority (100)
(110)
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Comparison Index

RerfiogmancelCompalkison

Bl Performance Comparison of Premium Non-Marking Tire

Comparative Indicator |

NEXEN
SOLIDPRO

CONTINENTAL

SC20

CAMSO

MAGNUM

TRELLEBORG

ELITE XP

Endurance
130 .1,

Cglp ~ Rolling
cut ~ Resistance

Wear Life

=8=SOLIDPRO 700 =—#—SC20 #=MAGNUM  =e=ELITE XP

700

Endurance 100 100 290 95
sl gy 100 105 95 105
Resistance
Skid
Depth 100 70 70 70
Wear
Life
J-Line 100 80 85 85
Highly Highly
Chip & Cut Superiority Superiority Sta(r;;g;:\rd Sta(r;;g;:\rd
(100) (100)

& Research & Business Development
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NEXENSolidaiceaestMetheods

Bl Test Methods

LAB Test Indoor Driving Test Outdoor Test

1. ELONGATION

1. DIMENSION CHECK 1. CCI TEST
2. TENSILE STRENGTH
3. ABRASION 2. CONTACT AREA & PRESSURE AND DEFLECTION TEST 2. SERVICE LIFE TEST
4. AGING 3. ENDURANCE & ROLLING RESISTANCE TEST 3. MAX SPEED TEST
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B Test Methods

I 1. Driving Tester

DT

CALIBRATION CERTIFICATE

N2 EINT SElic] Tire TMest WIEHne@ES

3 W 19068208011

e s R s Coricate o

WIS P 28T 4R 723 HOIR (1) /(8 3)
TEL: 031-500-0217  FAX : 031-500-0389 Page of Pages

oA A
by % - 'LI‘ HHA Y2 : 19.068308-01-1
CALIBRATION RESULT: Certificate No.
IE QUA URF Y2 723 Ho[R (2)/(%3)
Tol : 031-500-0217 Fax : 031-500-0389 Page of Pages
E‘mail : standard@ktlrekr

1.9] 2 X} ( Cliant )
7B @ (Name) : (F)MM
F 4 (Address) | UNHE KA UsHC|E 2505

;8 =A@
FAI|A 9 A Manufacturer and Model Name } - BONGSHIN / DSCK (196.1 kN)
21712 ( Serial Number | - P4dd6d
3.2 3 ¥ % (Date of Calibration ) : 201541 108 23%
4 2% 8 3 (Environment )
£ = (Temperature ) : (2242 81)°C & S (Humidity ): (49 4 1) % RH.
AFFL (lowaion ). W AYETYKILleb) 0 OIF2T (Moblle lab) O HHRE (On Sie Calicration)
(B2 ZIIS A HET AR 727
5. HWEES| 234 ( Traceability )
AHWY 8 A4 M (Calibration method and/or brief deseription) :

9 7171 § R ELEE ol i} 3715 BoRE 2340 38 GEAE 4RHA T
A2,
RO AEH ST B (Ust of used standards/specifications )
=T ‘ HEEM WEH | iEE
| oesertion | Manufacturer and Model | _Serial Number |
iyl Force Cal. Machine| o S rctco0zmo | 201289 | 2023, 04
L | - i

6. i % W 3 (Calibration results ) : WHEN BE
7. SEESRE (Measurement uncertainty ) : ZHA} HE
27 (Measuramants performed by}

F U (Approved by) |

i 3 | 9 (Title) )= 9 YR} Il
(Affirmation) |
W (Neme):  HBY -i] M o ame):  EX R R

Uik R . - B ATASETE FUTE

st s by Goves bt Haton Schasme, which g the KA MRA)

20194 10% 238

BIUY7IR Y
Accreditad by KOLAS, Republic of KOREA

L P

Korea Testing Laboratory {55

2/ 340 07} WAH TBAE Fu) Felc
hurncity i) manifess il bfors, hring o e cllbrason, and

FPB12-01-02

© 71719 : UHAA|E7I4)
O MEE|AL ) B4 BONGSHIN / DSCK (196.1 kN)
O 71710%: passa

gaay
g s #24 N e gaaee
Y B2 22 e Ha% P ]
SANY eRAR EEE 0 RES (M

000 0 1 . -

1961 2001 2006 2002 016 035
3923 4002 4009 4003 008 o
5884 6003 6010 6003 006 016
7845 8004 8009 8003 007 010
9807 10 003 10 006 10 003 006 007
117.68 12 002 12 004 12 002 006 0.06
13729 14001 14003 14 001 006 0.06
15691 1599 16 001 16 000 006 006
17652 17 9% 18 000 17998 006 006
196.13 19 997 19 99 0.06 0.06

*REYIJE AS  WIES YR AMB AB, BA2IF BT HQE MR
Xa=aF +bF 4 cF*  =(1) Fa=adX+bXP+ X -(2)
OIZ10tM, X:217] @XIAIEL, F: 48HE

a=1020687 x 10°
a=g9797 315 x 107

b= 7534192 x 10
b'= 17003872 x 107°

€= 8282004 x 107
€'= 7612260 x 1075

19| 7171 2R el 2olgl YOl tiel 4 ()2 ABsO ABIHUS P
SHNUE 1B Y ANY A 4 OF AEc

% & =2 AUSY 20 SHEEE SR
Y AP0 SALY 4O FHEUEE
o WE0] 9 B8 H¥E EHAX Gecl

4

* CPB01-20202-10]) Cf2} HCHEHES T (Mg 995
mE FHYY| HUSHUACE SUAY 2F 2%
Nt ael SBSRAE ¥ SA7I2l 37|y

s

FPB12-02-01

Model No.

DKTTM-20T Dae Kyung

Test Item

Tire Endurance Test

Certification Authority

Korea Testing Laboratory

& Research & Business Development
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NEXENSolidaiceaestMetheods

Bl Test Methods

I 2. Driving Test Method

» Purpose of Indoor Driving Tester : Endurance, Rolling Resistance, Vibration, Static Characteristic
1) Endurance : Drive on the Tester until the tire is destroyed
@ Evaluation Condition : Temperature 20~25°C, Humidity 45~85%
@ Evaluation Velocity : 6 km/h
@ Evaluation Load : 100%~140% of the prescribed load(Standard ETRTO) , 10% load increase at 30 min intervals

peed | Led | Rumingime | gomank
100% (5,850kg) 40 Warm up
110% (6,435kg) 30 -
120% (7,020kg) 30 -
130% (7,605kg) 30 -

6km/h
140% (8,190kg) 30 -
150% (8,775kg) 30 -
160% (9,360kg) 30 -
Maintain 160% 30 min intervals -

Test Condition : Speed / Load / Time

(There is no internationally defined evaluation method, NEXEN self-assessment method)

2) Rolling Resistance : Calculate the rolling resistance using Torque, which acts on the loader
through the Tire, in the driving drum

& Research & Business Development

27



NEXENSolidaiceaestMetheods

Bl Test Methods

I 2. Driving Test Method

3) Vibration : Collects and analyzes electrical signals to the acceleration sensor via the Tires when driving

@ Evaluation Condition: Mounting a driving tester, specification 6.50-10 / load 100% (2,340 kg) / speed 6 km/h
@ Evaluation Equipment : National Instrument DAQ (Hardware) / LabVIEW (Software)
® Analysis Method : 3-axis acceleration sensor signal collection
— Convert/Save to digital signal from DAQ
— Spectroscopic analysis on PC
@ Amplitude Scale : 1 to 80 Hz interval [mm/sec RMS]

26 4 52
Order F 4 Order

Accelerorﬁegr '

= N

. o\l

TACH Sensor

§

Techa1 (T13
o
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NEXENSolidaiceaestMetheods

B Test Methods

I 3. Static Characteristic Test

» Static Characteristic : Measure vertical deformation occurring in the tire after loading it on a fixed tire
@ Deflection : 0% to 100% (load can be changed if necessary)

2000.0 = =
Pressing Load (Kg)

L B M

Deformatio y 7
1200.0 i /

800.0

Deflection Plate
(Moving)
puee ) | -___‘__'

Transforming length of OD(mm)

0.0 6.0 120 18.0 24.0 30.0

<O obi2d -0 8 O RAAIR 0 O ME3BIS : 50 ~ 1800 kof
Set Point Point 1 Point 2 | Point 3 | Point 4 | Point 5 | Point 6 | Point 7 | Point 8
0 kat 300 kof | 600 kaf | 800 kgf | 1200 kgf | 1500 kgf | 1885 kof kgf
No. 5P1 (mm) | 8P2 (nm) | 6P3 (mm) | 8P4 (mm) | &P5 (mm) [ &P (mm) | 5P7 (mm}| &PB (mm)
_1_ | 0.00 3.60 6.90 9.90 12.60 14.80 17.80 0.00

@ Dimension : Using measuring tools, check the specifications, weight, appearance, etc. of the tire
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N2 EINT SElic] Tire TMest WIEHne@ES

B Test Methods

I 4. Vehicle Test In Proving Ground

» Evaluation of wear patterns through actual driving in the self-evaluation site that implements the actual use
@ Evaluation surface : Concrete, Asphalt, Urethane, Steel plates, Uneven road [Nexen Proving Ground]
@ Evaluation speed : 3 to 8 km/h
® Evaluation Load : No-Loaded Assessment (Rear Wheel-Oriented Acceleration Test)
@ Evaluation Vehicle : 3.0 ton Diesel Forklift (Tire Size : 8.15-15, 6.50-10)
3.5 ton Electric Forklift (Tire Size : 23X10-12, 18X7-8)
® Evaluation Method : The basic driving course runs continuously for about 8 hours a day

(Some conditions are changed if necessary)

< Driving course >

Concrete

& Research & Business Development 30



NEXENSolidaiceaestMetheods

w

B Test Methods
I 5. Chunking Test
Tet ethr |
............................................................................................................ ‘: H, “ 25m N :
i _—— 4 0-102]
EHERAL SHA 7I1E HE 245 Eolof} slip qs )‘”“"’“155“

e 11~20%
(MAx1.52])

= EFOI07} Slip(HIS) L

Hu
{0

d

\ AW 4

» CCl Method

BHSHA 2HR 7= )
> 248 21~308]
=5
b,

(30 times / 1 Cycle x 4 Cycle = 120 times)
X This is a self-assessment result and it is the evaluation method
that induces chunking by force, so it may be different N
'if“\'jl;‘f;'l*) *BH STA 2T 7'2?3 23 &3S FO[0j7t Slip (HAx1520

:  from Field usage conditions.

I 6. Max-Speed Test

Test Method
1) Evaluation stage: In a straight line segment of a total length of 100 m

"Acceleration — Maintains the maximum speed — Deceleration”
2) Data acquisition : We gather the entire speed history from the acceleration section to the deceleration section
X break-down : 500m straight running

'
[Velocity]
20 -
10 -
Acceleration Max. Speed maintenance Deceleration
section (20m) I section (60m) I section (20m) I
0 | | |
teesasssissassaissassasissssasssisrastastisssasissssssaiirases L S oo
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