Yamato

XA VEER B

sTEER - nit%%%

24V DELMH. MEREICE




F T RERIE 5t B A

DI O I - LT TSP 2
T A1 1T P N 10
IR R I L T T TR T O PO N 12
B A A RTF D ER o v v v ettt e aaeaeas 14

CONTENTS

PREFACE . .. ... ... .. . . . . . . ... 1

FLOW SHEET ........ ... .. ... .. ... ...... 1

WEIGHERS EXCLUSIVELY DESIGNED
FOR RESPECTIVE PROCESSES

CompoundingProcess . .................... 2
Tread Extruding Process . .................. 10
Tire Inspection Process .. .................. 12

Tire Research Facilities .. .................. 14



(L » &

HEEOSE 2 ER & mE sy AFHEICER SN 54 YORMME, 2ok,
WAL EAREL 70 =T v 7EN, EFA XA =D —TlE, EEOHEAETL 5
AADZE, FAXNDORMBEERIIR L WHEHERR T, EE LR, RELHEOALHE 2K
D, X0ELEREE, BOTEHESRET,
<YV DEERE> 3, Tho4ETE, MELRZ YT, #MGOREA A
HYAEEREEEZRL T ES,

FAXA =D —1ZH0T, VY rDEE®H > o ah T a5FE, Fidv
— Y —bFOIRMTFE., DMLy FTAME TR, IS4 VRBELRED 3 LFEE.
N A4 vIFRaR o kB CEE 4, DITFHR SN2 Sl dEM, SRS W TR
THBAN L ET,

PREFACE

Along with rapid advancement of automobiles the stability, safety, durability,
etc. of automobile tires are becoming more and more important factors than
ever.

To cope with such requirements in the automobile industry the tire manu-
facturers set up the strictest standards on their quality control in the production
and inspection lines to manufacture more excellent products in larger quantity.
Yamato’s weighing, grading and testing machines have already come to be
utilized in the process of the production line, thus playing a vital role in pro-
ducing products of high quality.

The following is to summarize YAIMaAtQ’s various types of machines used in
(I) Compounding Process, (II) Tread Extruding Process, (IIT) Product Inspection
Process of the tire manufacturing line and in (VI) Tire Research Facilities.

FLOW SHEET




[ B&EII= COMPOUNDING PROCESS

A LRETIE., h—FKRr, EhH, A4, BElT Carbon, chemicals, oil and crude rubber are proportionally
Lk T4 VOB SO HEMEIT6 L CaIERAL . weighed in accordance with the prescriptions of tires, and
SR TR £ are compounded in the mixer.

For more uniform quality of rubber, the mixing is generally

R s . . "N o
TLAOMERNEN =8B E5 12, BAO L practiced in two-stage process. Shown in the FLOW-

2B T ) HES L L TwE T, SHEET are the Weighing Machines used in the process.
COTRIHERSN3EKE 7T -2 — MZ&
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* CARBON SCALE

RO N =R 54X ORI U CRIRL AT
/LT, IF AT LEAH A v/ S—FTEHETT,
A TR Y/S=%TAIZTHIET, Ry B
PENLT ., MEPHBELL I ET, T/
=L 2 VOTEELHAPLET., AShT
=R AIFR T A R EEIGRESNE T,

T #% B

8 FH 4 10~100kg

RIENE +100g

FiEsEREE +£300g

TR S

fEMM AN v— N

BIE ST CPUREE X

WAt =Y =K TIy rBLUY A

R
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Carbon and Chemical Scale for Mixer

This is a Hopper Scale that selects several kinds of carbon
in accordance with the tire characteristics, weighs and
charges them into mixer. Rubber made hopper achieves
shakable hopper surface. Then adhesion on hopper surface
comes off easily. Additionally, noise can be reduced due to
without using knocker. Those kinds of carbon charged in are
compounded with crude rubber, chemicals, etc.

Specification Example

Weighing Range: 10 ~100kg

Weighing Accuracy: +100g

Cut-off Error: +300g

Weighing Time: 90 seconds/cycle

Weighing System: Load Cell

Setting System: CPU Setting System

Weighing Materials: Carbon Black and
Dust Carbon
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* CHEMICALS SCALE

MO LFHREL T, 3RS IHAT 5200
ReA Ry S —FH BT, OO EMIEAE
RCSHENERE N E .

T #

{57 PR i 2 ~20kg
ArEHEE +20g

Hre ek fEE  +60g

Bl I L/ A 7 v
MEEHAA T FerR
BN CPUEE i
HEtEY i

This is a Hopper Scale that weighs several kinds of chemi-
cals individually and charges them into mixer. A distinctive
feature for high accuracy of the scale is the capability of
weighing in a small quantity.

Specification Example

Weighing Range: 2 ~20kg

Weighing Accuracy: £20g

Cut-oft Error: £60g

Weighing Time: 90 seconds/cycle
Weighing System: Load Cell

Setting System: CPU Setting System
Weighing Materials: Chemicals
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% OIL SCALE

BEHOA AV EBRRGTRL, IFIBATS
Dy v UEIEETT, fEk. A4 VMIEEETE
HanTwE L), BARBEEED 372010k
BERBICLZHEARPELEAShTWET,

Tt & B

(EE i 5~50kg

RIEME +50¢g

FrEsfFI R £100g

B RE M/ A 7w

wmEME AR o Pt

T CPU
EXIEN

Wrt=EY + AN

This is a Tank Scale that weighs several kinds of oil indi-
vidually and charges them into mixer. In the past, oil was
measured in volume. However, nowadays it is generally
measured in weight in order to achieve a high-dispensing
accuracy.

Specification Example

Weighing Range: 5 ~50kg

Weighing Accuracy: =50g

Cut-off Error: +100g

Weighing System: Load Cell

Setting Method: CPU Setting System
Weighing Materials: Oil
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* CRUDE RUBBER SCALE

ANFIZEh, WIRTALIER- )V TLE 2Ry
LoV EFDOEESEZFET LD oAy
HHEEAITTT,

t # Bl
(RN 10~250kg
R £100g

WERE A 27— N
HEtEW PR T 4 F 721 E =)L T 2

This is a Platform Scale with belt-conveyor that weighs
lump rubber or bale rubber manually loaded on the con-
veyor, and charges them into Banbury mixer.

Specification Example

Weighing Range: 10 ~250kg

Weighing Accuracy: *100g

Weighing System: Load Cell

Weighing Materials: Lump rubber or
Bale rubber




kAL O LETERE * PELLET RUBBER SCALE

Nl MR s h AT LA EFEL, 331 This is a Hopper Scale that weighs pelletized rubber and
BATAEDD Ry S—FE#HTT, charges it into Banbury mixer.
Tt #% Bl Specification Example

Weighing Range: 20 ~250kg

Tﬁfﬁ%&iﬂ 20~250kg Weighing Accuracy: =200g

ETEAERE +200¢ Cut-off Error: £500g
PR £500g Weighing Cycle: 40 seconds/cycle
b " Weighing System: Load Cell

RG] A0Rb/ 4 7 v Setting System: CPU Setting System
WERE R T bk

NN CPU#ZE K
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* SHEET RUBBER SCALE

Y—tMRoTLE, BEFEIEL, @ EICHEL
TWAENL FIUARYIZTIFHIHEATEZOD
2 NYAHEE AT,

T & B

1 FH &1 20~200kg
BrE b +200¢
EESEEE +£200g
MR 408/ 4 7 N

T E R T o— Ft

This is a Platform Scale with belt-conveyor that weighs
sheet rubber and charges it into mixer.

Specification Example

Weighing Range: 20 ~200kg
Weighing Accuracy: 200g
Transmitting Error:  =200g

Weighing Cycle: 40 seconds/cycle
Weighing System: Load Cell




* AUTOMATIC BALE RUBBER

RAN—JLT LB BYIHEE CUTTING MACHINE

NV T AR S D ERB T s - T
LOER A POEIICEHAIT 2 L4z FEElEC &

This machine is designed to weigh and cut extruded bale
rubber into a desired portion.

0. FRERE L S, GHET 5 RETT,

Tt # % Specification Example
o Weighing Range: 20 ~50kg
8 FH i 20~50kg Graduation: 20g
e Cutting Ratio: 1:1~3:1
HE Dg Capacity: 150 cycle/hour
pllpie 1:1-3:1 Cut-off Error (WT): £0.5%FS
JLEHRE 150[n] /B Weighing System: load cells system
M Positioning: DC servo-actuated control
&3 £ [
GIMTRIE (B =) £0.5%FS ] Dimension: 1000mm (L)
fif ELAR L B 17— N L3 Conveyor Speed: Max 20m/min
VAR I DCH— R Weighing Materials: Bale rubber
Size: [1250x700(L.
BE 1,000m e <7000 mm
R R MAX20m/min
Wit N T 2
Pk (1250 X 700mm




IrLyRFILHHTIFE TREAD EXTRUDING PROCESS

BHIEBAEKZ 22— MROTAFa—iz kD Compounded rubber is again kneaded through rolls. It is
FRa N, b Loy MBI 200 8k O then extruded continuously by tread extruder. Weight per
PN, b Loy FT2os e E X Y unit length of the tread rubber is weighed by tread rubber

scale while it is still in transit on conveyor line. When
detecting variation in weight per unit length, the scale
transmits a deviation signal so that it can control speed of

DHEENMHESNE T,
HURSYVERIIE L5250 5 305 RERES

EHEL, 74 —-FNy 720 EOME T v b the tread extruder. Then, after being cut into a unified
D=V AHET Y RID b by BT AR E BT length, tread rubber is classified by check weigher into
kO, —EESILOMTE NS, ERENKI preset weight range and then conveyed to succeeding
ENERMICF oy 7 SR IFRNEES T T, process.

oy FOLMPHITIEASTERM

S-21 Q( Eadul)
Cutting Process

kLo R A 2%
Extruder Building
Tread Skiver
MLy KoL B ENERETER
Automatic Consecutive Tread Rubber Scale.
NPAEPS 3 ST
Automatic Tread Rubber Check Weigher.
s == * RING MODULUS TESTING
I E: A3 5
BAEROT L) v ZIRIZEEIL . % 05 BRI This testing machine gives tensile force on a ring-shaped
BFANL, BEORASHSY, EV@ELALDIIT product of newly formed rubber to check and record the
2 7= b O RERHE T+ elastic modulus in order to obtain the finest mixing ratio

for the raw materials.
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** AUTOMATIC CONSECUTIVE TREAD
RUBBER SCALE

MLy R &0 R 2O S hu b
Ly FTLAOBAR L YOES 4FHR L, ZDfi
EHHEE L DIRZEARET 5 20 DRTERTT,

t #% Bl

1 HI A B 500 g ~10kg

Al £5¢g

Mt o= R

{:] & 1000mm

HeET R TE500m LLF oo b Ly BT

This is a Platform Scale with free-roller conveyor that
weighs tread rubber of unit length extruded consecutively
from tread extruder and transmits deviation values between
the weighed and preset values.
Specification Example
Weighing Range:  500g ~10kg
Weighing Accuracy: *5g
Weighing System: Load Cell
Weighing Material: Tread Rubber

Under 500mm Width

M

Xk bhLy FOLBBESERE

* AUTOMATIC TREAD RUBBER
CHECK WEIGHER

BEFEM# LY, —EEs sy
FTLOBERZHEL, POREShERICHES
L. RIFBIZEZ-HOFTEKETT,

T #% B
{887 ) 6 2 ~10kg
BRGRE  £10g
it=nhe ) FLy FOES
700mm D EE12004 /¥, 2100mm 0> FF6004 / 5
WEREAR T— FerR
HEtEY Ry Forze <k (F700~2100mm X #E500mm)

This is a check weigher with belt-conveyor that weights
tread rubber cut in a given length with tread skiver and
selects out improper tread rubber in weight.

Specification Example
Weighing Range: 2 ~10kg
Sorting Accuracy:  *10g
Capacity: 1,200 pcs./hr.
for Tread Length 700mm
600 pcs./hr.
for Tread Length 2,100mm
Weighing System: Load Cell
Weighing Material: Non-stop Weighing System
Tread Rubber
Length (700 ~2,100) mm x Width 500mm
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TIRE INSPECTION PROCESS

Tread rubber pieces extruded from extruder, cords and wire
finished with coating will be formed into a unit piece,
molded, vulcanized and conveyed out as products.

The inspection is a very important process in which various
testings and checkings are conducted by various grading
machines.

XeAMRNIAFIv o945 Y

% FULL-AUTOMATIC DYNAMIC TIRE
BALANCE GRADING MACHINE

7 A PIZERZEA L —EHE ThZR,
Wlrb & 8 4 POFLALE DXL 2 HRET
LELNZAEL, T "F AR eHEELET,

T #% 4

AN EMEE TV AN PR
TB-D2

LIETR < ¢ 500rpm

R o— FeLR

%7 28Ky bRy TR

R ) 2 0EF R R 100 g

i S 0.1g

APl B +05g (474H)

RS +1° (53 8)

HIES A ¥ MC, PC, LT, TB

JLFRRE, 258/ 4 70

The tire is inflated with air and revolved at a fixed speed.
Unbalance amount is calculated by measuring the centri-
fugal force generated by a deviation between the center of
revolving rim and the center of gravity.

Specification Example

Model No.: TB-D2
Revolution: 500rpm
Measuring sensor: loadcell
Marking: duplex hot stamp

Unbalance amount: 100g on circumference of upper rim
Min. increment: 0.1g
Accuracy:
Unbalance amount +0.5g (weight)
Angle +1° (weight)
Tire type: MC, PC, LT, TB
Cycle time: 25 seconds/cycle

12
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* FULL-AUTOMATIC STATIC TIRE
BALANCE GRADING MACHINE

T N A E PR VARE PO =
EZRFESAXONT o RAEPRUEL FT,

T % #

Gy CHBRAY T4 v 78T
TB-A10

e o— e

T=F T 2k b AY YT

B 70N-cm

ITNEL 0.1N-cm

N i +0.5N-cm

P A +3° (534)

HWHlEY 1% MC, PC, LT, TB

JLIRfE U/ A 2V (PCYH 4 YI2T)

Specification Example

Model No.: TB-A10
Measuring sensor: loadcell
Marking: duplex hot stamp
Unbalance amount: 70N-cm
Min. increment: 0.IN-cm
Accuracy:
Unbalance amount  *0.5N-cm
Angle £3°
Tire type: MC, PC, LT, TB
Cycle time: 14 seconds/cycle (in PC tire)

The compact-designed body with an integrated controller in
it to save floor space!

This is a full automatic static tire balance grading machine
that measures and displays unbalance amount and its
position of tire in different sizes.

LI =1 N e LA g

* SEMI-AUTOMATIC TIRE BALANCE
GRADING MACHINE

FT7T74 T, PAXDT N T L REEEFD
Himz HEICHEL, £RTHINDT, 247D
EWRT o 70 HEEIAFIZTT S, FEERD
AT T,

it #% Bl
K H4¥A#X
X NE 70N -cm
MES 1Y 12"~16" £721% 15"~19"
fiE #9 5
(ERPN - A e E e ey

i3

AP E +0.5N-cm

iili-s +3
Specification Example
Model No: H4 Semi-Automatic
Unbalance Amount Rating: 70N-cm
Tire Size: 12"~16" or 15"~19"
Capacity: 5 seconds/cycle

(Excluding Installation and Grading)

Accuracy:

Unbalance +0.5N-cm

Angle +3°

This is a semi-automatic tire balance grading machine that
measures and displays unbalance amount and its position of
tires in different sizes.

Tire installation and grading are manually carried out.

13



NV 24 ViR aln TIRE RESEARCH FACILITIES

SAXIHTAERIIEBHEDORZIZIL 4 ) H Requirements for the tire technology have become so
WEITSR A N T, IR IEBTETLLED comprehensive due to the technological advancement of
BHOFEF, foTH A T OEERER (4 285k a}xtomoblles ?h?t testing machines ‘for the measurement of

. . RN - tire characteristics have become varied.
bHEAZOBYSH D M2 TH LIRS B & The following is to summarize the various machines used
LOECRISVANESRUR: S5 p in tire research facilities.

LUN & AR SRR 2 OB 12 DWW TR L £ 90

* TIRE LOAD DEFLECTION

5 1 TSI R
TESTING MACHINE

RHERBEIE, FAVIC—EWEL AML ., B EH The tire tester has functions for static load test, lateral
B, RERIVESUER, RO RIESER. RIS ER, stiffness, longitudinal stiffness, torsional stiffness, plunger
Sy Vv —HE, o)L (AT ay) % test and foot print test (option).
TWEd,
1+ # 6l Specification Example

Vertical Force: 25kN

EET) 25kN Accuracy/Graduation: 0.04kN / 0.01kN

S H= +0.04kN  0.01kN Lateral / Tangential force: 15kN

s Accuracy/Graduation:  +0.04kN / 0.01kN

*ﬁ/i g o 15kN The table is rotated by 90 degrees, and the Lateral load

FHIE/ HA +0.04 kN 7 0.01kN and the Tangential load are switched.

) R ERTARMEIR. T — 7% 90 i X 8T Torsional torque: 2000N*m

Accuracy/Graduation: +10N'm / 5N-m
RSJEES
) DEL 25 Camber angle: +6°

RQLY by 2000N-m Inner pressure control: 0~600kPa

W Ha +]10N'-m  5N-m Accuracy: +1kPa

. . Measured tire

LN =6 Size: 10"~22"
7 A4 X PHERIE 0~600kPa Diameter: 450~950mm

5 + 1 kPa Max. width: 450mm

Wll%E & A VI
T AXHA X 10"~22"
5 A Xy 450~950 mm
w®AKY A VIR 450 mm
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RS % TIRE CORNERING TESTING MACHINE

AREER L, EOON2EE CTHEETA NI AIE
OHENTA) YT, Fvo N TIAYVIC—EMEL
BT L. ZAVIIh 05 &0 xEmREEICIE T 53

The tire cornering tester presses the tire to the rotating drum
at the prescribed speed, slip angle and camber angle.
And measuring the component force in high accuracy.

737 QeI
1T % Bl Specification Example
Load(VF): 15kN
i 15kN Accuracy/Graduation: 50N / 10N
FiEE H&= =50N " 10N Side force: +15kN
R +15kN Accuracy/Graduation: +50N / 10N
. - Rolling Resistance: +1kN
MEL Ak =50N 7 10N Accuracy/Graduation: +5N / 1IN
Hi ) +1kN SAT: +500N-m
FERE S H B +5N  IN Accuracy/Graduation: #2N-m / IN+m
N OTM: +1kN-m
SAT +500N-m Accuracy/Graduation: #3N-m / IN-m
I/ H&= £2N'm IN'm Camber angle: +6°
OTM +1kN-m Sllp angle: +15°
} o Inner pressure control: 0 ~600kPa
HiEE/ H +3N'm /" IN"m Accuracy: +1kPa
¥ v VNff +6° Drum diameter - width: ¢ 2000mm + 500mm
o o Measured tire
17 +
AUv7m =15 Size: 10"~22"
5 A X N IE 0~600kPa Diameter: 450~950mm
R +1kPa Max. width 400mm
(NPT ¢ 2000mm - 500mm
BEE & A Y RETT
FAXH AR 10"~22"
5 A X HME 450~950mm
WARY AYIE  400mm

PCH

MCH
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* TIRE ROLLING RESISTANCE
TESTING MACHINE

ARE T LRI, BEDOEKE - fHE - HET
HIE SN2 F A VIFELET D5 A Y ORs7)™ ) IBL 2 A5
BCESAHHDTY .

i

BTN 15kN
R H& +5N "IN

"7 + 500N
FEEEH= +02N  0.IN

[N ¢ 2000mm - 500mm

7 A Y WIERIE  0~600kPa
Ui B + 1kPa

WoE s A v
1) bhE ¢ 500~ ¢ 1000mm
2) #KIE 400mm

The tyre rolling resistance testing machine accurately
measures rolling resistance of tire controlled at specified air
pressure, load and speed.

Specification Example

Load(VF): 15kN
Accuracy/Graduation: + 5N / IN

Rolling Resistance: + 500N
Accuracy/Graduation: +0.2N / 0.1N

Drum diameter - width: ¢ 2000mm +500mm

Inner pressure control: 0~600kPa
Accuracy: + lkPa

Measured tire
1) Diameter: ¢ 500~ ¢ 1000mm
2) Max. width: 400mm

16



R ZDMO SV HERE ** OTHER TIRE TESTING MACHINE

D EDIEIAICD SAE S AV aBt 2 g L CWET . High speed uniformity testing machine
B =7 o 3T 1 SRR Tire cleat impact testing machine
gk e | StER Ik Tire Acceleration/Deceleration Testing Machine
T IR 8 Cornering testing
@%ﬁzﬁjﬁ_ﬂ ﬂ—,]) o7 AR High speed (500km/h) endurance testing machine
ERE /N 500km/h
SACA 45 Tire abrasion testing machine
Z A X EERE B Icy surface cornering testing machine
A ¥ F—=FILRKEET—F1) > 7 kB Inner drum type

V ZO1t OTHERS

3 B R X FF ** WIND TUNNEL BALANCE

JEIR R AT L] R 0 31 52 1 P U2 3 1l S AL 72 o0) A wind tunnel balance is a tool to measure six components
S (HEJE) (2B <& 60 % llETH3E T, that act on the objects (the car) in wind tunnel facilities.
RANEM I, EEHCEBMAZREL TV, Yamato Scale has both for real car and for model car.

17
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URL: www.yamato-scale.co.jp

TEL.078-918-5555
TEL.03-5776-3121
TEL.052-238-5730
TEL.019-619-3340
TEL.049-215-3122
TEL.043-214-3920
TEL.092-577-1591

TEL.078-918-6168

Yamato Scale Co., Ltd.

5-22 Saenba-cho, Akashi, Japan 673-8688
Telephone: +81 78 918-5566-5567-5568
Telefax: +81 78 918-5552

URL : www.yamato-scale.co.jp/en/

CAT.NO.A0T44JE05A00  24080500Ma



	1.pdf
	Tire balancer and testing machine_catalog.pdf
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20


