Tire Rolling Resistar ance Testing Machine
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Tire Tread Behavior stic Testing Machine
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Tire Rolling Resistance Testing Machine
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g f g Tire Tread Behavior Testing Machine
. There is an urgent need to reduce greenhouse effect gas caused by global warming. And

motorized society, the need for highly fuel-efficient cars which will contributzz?a CO
and also have economic effect is spreading quickly.
In such a society, the tire business is focused on research and development
meet the vehicle performance in consideration with environment measures

“reduce rolling resistance” and “improve various performances’ of tires.
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Static Characteristic Testing Machine
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Tire Friction Testing Machine
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The photo is on icy road tester(wet)
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Manufacturing Specificatior-

- - - - . 442430-950mm External diameter 430 to 950mm
a FIVBR _ T ire:
Tire Rolling Resistance Testing IViachi RS 1 vimct00me Wit 400 (ren)
Ko LfE ®1707.6mm Drum diameter: ®1707.6mm
.= N Max240km/ h ) 240 km/h (max.)
5 LR :

K2 LR 15 WiER Drum peripheral speed forward/backward rotation
Fz =10kN Fz =10 kN

BAEL Y Fx =+500N Measurement range: Fx =500 N
Fy =*=2kN Fy = 2 kN
2y TH x5 Slip angle £5°

s FatéaE Depression function
XvN—f 5 Camber angle £5 °
g I ER Rolling resistance

HERIEH Test items:
HEFEN R Braking and driving test

Iy Z2ERLEE 5 C~50°CDHIHEH Ancillary facilities: Air conditioner/5°Cto50°C(control range)
SHEIZRIERE 1 & Measurement and operation board x 1

HlEEE SHEEIEE 1 & Control equipment Measurement and control board x 1
E-2—8HE Motor power board

ra e N—=VFIaE1—%— Personal computer

i F— 2T Test dat t

%Emg e =S XERHT7 T r—32 3 fEH est data management |, Using dedicated application program
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SUMMARY . S -
This measurement machine is introduced to perform rolling *H I Mh - | @ e i i
resistance test and drive efficiency test of PC tires and i : | R | e . - MRS e
LT tires. In the rolling resistance test, a mechanism which O] [ ] [wnews | - Ld %
. —_— | v m X B0
reproduces test tire alignment (slip angle and camber P b | Py o= ca b | i - E A
angle) is provided to simulate real road driving condition. \ h ; 8 _' i ¥ :: : — s = 0
In the driving efficiency test, the tire driving motor performs . ! g ) -~ - v " | 2o 2 .
. & - T
tire braking and driving torque control to simulate required - J FT T Fheaa 0 0 40 ] B 100 120 140
driving and braking from the tire.Also the electric inertia i — gﬂr::r;;h_., o
: AR [ [E: - - 1
control can be performed from the drum side. . A o o redtEm o S
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Rolling Resistance test result graph

Test condition input screen
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" " " ; si88 4 1 7 #11£430-950mm Test fire: External diameter 430 to 950mm
Tire Tread Behavior Testing Machine i iMaxd00mm - Wi 400mmm (rex)
_ ial i link fi i f
PR TE500mmO 1 & FEEEEE Road surface: Seria |nter ink configuration o
500mm-width flat plates
. Max20km/ h 20km/h (max.)
_ _ R rf:
L 1E &R/ ¥iExR oad surface speed forward/backward rotation
Fz £10kN Fz =10 kN
Fx =+2kN Fx =2 kN
HEL>Y Measurement range
Fy £2kN Fy =2 kN
Mz £1.2kN-m Mz £1.2kN-m
XYy TH +£2° Slip angle =2 °
{fs FE ARE Depression function
Xy N—H 0° ~—=5"° Camber angle 0° to —5°
. ERAFMEELER Static characteristic test
HERIEH e Test items:
2 RAIERER estriems relaxation length test
e i | b e e i EREE 5 C~45CDH|1H Ancillary facilities Air conditioner/5 °C to 45 °C (control range)
Z  Flat and smooth road surface o B T " EHElRFR1E Measurement and operation board x 1
REHE gt — ™~ _‘ .' . HIfHRE STRIHEEAE Control equipment Measurement and control board x 1
AREBIEPCEZAYRUNAI 21V DER MR ER. , R
o o= =n= s 3 —3— Motor power board
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This measurement machine is introduced to perform static X v N—A60° 1A (EImE) il ] | """h | st = i Tt = Longitudinal stiffness test result graph
qharacteristic test and_relaxation I_ength test of passe_nger car Canber angle60° (depressed angle) i H .MI e
tires and motor cycle tires.Each stiffness test for vertical/lateral/ i : S g —= ;
longitudinal/torsional forces is performed by using a special surface . - . il R : ! L apml e ] ERE A
plate as the static characteristic test. In the relaxation length = Ty ; ] e f_'_____ el 5
test, the data is measured by rotating the flat and smooth road ] 3 T = aLens s = =
surface called the Crawler.Data acquisition on the crawler has the 1 T8 - =P \ - Py 2y : -
advantage that ground contact condition of the test tire is similar to y o = | : :
that of the general road. Comparing with the conventional measuring i - ! B A 1% i
machine using drums, this measurement machine provides the : - - | B " ! SRER A I "
advantage to get test data similar to the general road driving.Also > : " . : r ?t Eﬁ;[*{tit-j]rl]_l ? t screen ,
comparing with the machine using flat belts, the crawler has the Cefe sl N },,\"- - - est condition Input screel t = e B
advantage that there is the least measurement error caused by the B oo s I " el - EMERBRERT ST
mechanical factor (lateral deflection of the belt). * 0 N—FE60° A (EE BN SRERE Relaxation length test result graph

Canber angle60° (depressed angle) Static character
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Tire Friction Testing Machine (cy Road tester/\et)
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SUMMARY .

This measurement machine is introduced to mainly perform
braking and driving test of PC and LT cold weather tires on
icy roads. In the icy road test, first, cool the inspection room
below degree of frost to produce an icy road, then spray
water on the inside of the drum, which is cooled same as of
atmosphere temperature and rotated at ultra-low speed to
create ice film continuously. When thickness of ice reaches
50 mm, anneal the created ice several hours to increase the
strength.Cut uneven ice surface with tool bit-type cutting
equipment to make a flat and smooth icy road. Each test is
performed by pressing test tire on the icy road.
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Inside of the drum

kEIR&HE  Ice cutting machine
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44#2400-1050mm

ST TEMax450mm
NN ALES ®4000mm
Max250km/h
o5 L
Pl h
Fz +=15kN
Fx =10 kN
AlEL > Fy *=15kN
Mz =1 kN-m
Mx =10 kN-m
)y THE +£10°
e t&aE
¥y N—f £5°
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Manufacturing Specificatior-

Test tire

External diameter 400 to 1050mm
Width 450mm (max.)

Drum diameter(internal)

®4000mm

Drum peripheral speed

250km/h (max.)
forward/backward rotation

Measurement range

Fz £15 kN

Fx =10 kN

Fy +15 kN

Mz £1 kN-m

Mx =10 kN-m

Depression function

Slip angle £10°°

Camber angle £5°

Test items
(icy road,wet surface)

Braking and driving test

Cornering test

Control equipment

Measurement and operation board x 1

Measurement and control board x 1

Motor power board

Test data management

Personal computer
* Using dedicated application program
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Cornering test result graph
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H - - — 3 4423000mmkl External diameter over 3000mm
- s .
Static Characteristic Testing IMachin LR R vl oo
PR E3000mm & & 10000mm®D 1R Road surface Plate (width 3000 mm length 10000 mm)
PRIEIR BITEBICLS Road surface speed |To be discussed at meeting
Fz £2700 kN Fz £2700 kN
Fx £750 kN Fx £750 kN
BEL Y Fy =750 kN Measurement range |Fy =750 kN
Mz £750 kN*-m Mz =750 kN-m
24 Y& KL 71500 KN-m Tire axis torque 1500 kKN-m
2y THE—10 ~+30° Slip angle —10 °to +30 °
fferaréaE Depression function
Xy N—FE5° Camber angle *5 °
BRI RER Static characteristic test
HERIER PREER AR ER Test items Visual inspection of road surface test
E PiER. 1t EP (Enveloping Power) test and etc.
SHElR 2 & Measurement and operation board x 2
STEIFIEEE 1 & Measurement and control board x 1
L E E-2—EHE Control equipment  |Motor power board
T —RUNERE Data acquisition board
ks A Auxiliary machine power board
. . IN—VF A1 —F— P I
ﬁ m SUMMARY L e XErﬁHIzTU; i 3 iﬁfﬁ Test data management |, ?Jrsﬁr;adggi?;tl:: rapplication program
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$§§|§(i BARIORZ AV DEE ;Fg:rll‘égﬁ %ﬁy&ﬁ. ) $ % This measurement machine is introduced to perform static
B LTRSS h - SHERRE T, ctha;actiristict te.s:.oftexttra Iarget ;)ff;thf-tr'oad tir'es.tlr:hthe
. A _ static characteristic test, press the test tire against the
FHEMARICBVWUIR(TL—F—) EIZ21Y% ) ..
) N plate (planer) and move the plate (planer) in longitudinal R —
kY —_— — - M &
BURFAR(T L —F ) 2R ERQICEH L. £ and lateral directions, and also twist the test tire to perform —— — — —
- o i — . 3 — MED — Filc HEa wEb AW
ZAVERBDEICEN IR AR R AINERAERE longitudinal, lateral, and torsional stiffness tests. Visual - -
TUVWET, inspection of the road surface and EP (Enveloping Power) »
BFEBEOMERDEI) T REERAEBRXEP test can be performed by mounting the customer's sample = -
(ToARO—EL 587 R AT L HERET, tires to the machine.In the test, knurled plate or expanded § ol .|
. _ o _ tal pl i ted the pl | ide | o
SRERDRE (IR T L —F—) FicO—L v MIT %5 m.eta plate is mounted on the plate (planer) to provide arge hi .
LrARE fiE . TH RS KASIL AR AR A TR friction.To mount and remove an extra large off-the-road tire ﬁ
= oy o Y= to and from the measuring machine, set the special trolley 200 | e
ﬁ i, @?ﬁiﬁ}n%iﬁ@ LET, to the plate (planer) before the process. oo | b
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Lateral stiffness test result graph Torsional stiffness test result graph
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{E#¥ Manufacturing Specificat

24 Y EFFE230 ~ 450mm
HE41 v External diameter 230 ~ 450mm

Test tire 2 4 Y iigMax 300mm

Width 400mm (max.)

P : i f
Measurement 5~100km/h(Max120km/h) ZfFittk Manufacturing Specifice
vehicle speed

41#£450~820mm (PC)
Fz 15.00 kN 470~1500mm(TB)
External diameter 450~820mm (PC)
Fx 15.00kN (HIEHD #) 470~1500mm(TB)
(Only as for the braking) & MAX 480mm

Width 480mm (max.)
Fy =15.00 kN

HAlEL Y # ¢ 1707.6mm
Measurement range NN 4 diameter ¢ 1707.6mm
My Max 6.80 kNm Drum diameter & 500mm

Width 500mm

SAT 1.00 kNm

Ko LERE 350km/h(PC)~
OTM 6.00 kNm Drum peripheral
speed 150km/h(TB)~

SA £15°

g&mﬁ%ﬁg et L Fz 24.5kN(PC)
epression tunction HIIE E
P CA 0~ 5° Monseror

Measurement range

Fz 39.2kN(TB)
NTBE. BEEE.

Z DBBEIEIEE 24% bL v KBEEHE e et -
Other Outdoor air temperature, road tT—% 8= DC75kw (Hbjjl &) EEEY)
measurement items|surface temperature, tire tread Motor capacity (Types depending on performance)

temperature measurement

KELRTHE MAERBEDSERTY,
* Above is sample specification.
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