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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 YaIMatQ’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
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COMPOUNDING PROCESS
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Carbon, chemicals, oil and crude rubber are proportionally
weighed in accordance with the prescriptions of tires, and
are compounded in the mixer.

For more uniform quality of rubber, the mixing is generally
practiced in two-stage process. Shown in the FLOW-
SHEET are the Weighing Machines used in the process.
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Carbon nd éhemical 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
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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-off 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
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{2 P #i P 5~50kg
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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
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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
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* PELLET RUBBER SCALE
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ERxif +200g
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This is a Hopper Scale that weighs pelletized rubber and
charges it into Banbury mixer.

Specification Example

Weighing Range: 20 ~250kg
Weighing Accuracy: *200g

Cut-off Error: +500g

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

Setting System: CPU Setting System
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* SHEET RUBBER SCALE
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T #% #

{58 I 4 R 20~200kg
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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
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This machine is designed to weigh and cut extruded bale
rubber into a desired portion.

0. FrEMEIFIE s ¢, BB 2 %ETT,

=+ # @ Specification Example
. Weighing Range: 20 ~50kg
A i A 20~50kg Graduation: 20g
= Cutting Ratio: 1:1~3:1
HiE 20g Capacity: 150 cycle/hour
Ikt 1:1~3:1 Cut-off Error (WT): £0.5%FS
LI RE T 150[8] /5 Weighing System: load cells system
o Positioning: DC servo-actuated control
YU (£ E) - £0.5%FS ‘ Dimension: 1000mm (L)
Tif EAR I A 0 — )b Conveyor Speed: Max 20m/min
VoA Riilg il DCH — & Weighing Materials: Bale rubber
Size: [[1250 x 700(L
W 1,000mn e <700 )mim
O R HEE MAX20m/min
BeEH ) N— )b T4
RRES 1250 X 700mm
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TREAD EXTRUDING PROCESS
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Extruder

hL v KoL B ESEREEER

Automatic Consecutive Tread Rubber Scale.

hLv KT AESE

Automatic Tread Rubber Check Weigher.

Compounded rubber is again kneaded through rolls. It is
then extruded continuously by tread extruder. Weight per
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
the tread extruder. Then, after being cut into a unified
length, tread rubber is classified by check weigher into
preset weight range and then conveyed to succeeding
process.

Cutting Process
Eil)
A A —> RS
Building
Tread Skiver

XUZTED 2T AR

* RING MODULUS TESTING
MACHINE

BAEHROT L&) v 7IRICRBEIL . Z D5 5RRIM:
#TAML, BEOBRALE, K0@ELEDICT
5 72 DRRERE T,

This testing machine gives tensile force on a ring-shaped
product of newly formed rubber to check and record the
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 @8R SO S hoe b
Ly FTLADBIRSYBYDESRFRL, 20
LHAEME L DIRZEZFIET 5 720 DRHER T,

Tt #% #i

i FH 5 R 500 g ~10kg

Al AE +5¢g

MEMRH AN 10— Ferk

® 1000mm

Wert= IE500mm LLTF O b Loy K2

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

EIMNNSG

¥k bLy FOLEBESRER

* AUTOMATIC TREAD RUBBER
CHECK WEIGHER

HEEE oLy, —EEsIUrshiz Ly
FT2DEREAFHEL, TOKXRES N -ERIED
L. RIFRIZES 0D EMTT,

T #% B
{6f Y i A 2 ~10kg
#EHEE *10g
BHEAES MLy FOES
700mn > 12007 /i, 2100mn D BE600 48 /
wEREFX - e
HeEt =W Rl Rz~ (700~ 2100mn X E500mn)

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 pes./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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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.

XLABMRXIAFIvIdM VoY

* FULL-AUTOMATIC DYNAMIC TIRE
BALANCE GRADING MACHINE

ZAVICZERQZEA L—E & E Thliz,
BERHL L 7 4 P OFLLE L DXL b RAET
ELNEZUEL, T N7 2MEBHEELET,
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SHFRSTAF Iy 73T W
TB-D2

500rpm

o— FtLR

28Ry bRy 7R

U 2 0ERE B 100 ¢
0.1g

+05g (44)

E£1° (474R)

MC, PC, LT, TB
258/ 4 7 v

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

HE—ARIEDa v X7 b« H 2=
ZRFES A TDONT o REEZRELET,

it # Bl

LBy GHBRAY T4 v 7 NT Y
TB-A10

Heit 0 — KR

~—=F%r7 BEky NAY TR

A 70N -cm

/NE 0.1N-cm

ANl AR +0.5N-cm

LR +3° (534)

BellE s A v MC, PC, LT, TB

L RE 14#/% 4 7 VW (PCH 4 ¥ 12C)

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.

XHEAFHRIS VY

* SEMI-AUTOMATIC TIRE BALANCE
GRADING MACHINE

FT774 2T, ZAXDT N T L RAFEZD
FmzBEMICHEL, RTHIDT, 247D
FW7 v 7 0HESIIANTICTIT ). HEHFIRD
ZAXNT o HTT,

Tt #% Bl
LB H4 BB
7 X d/NH B 70N -cm
s 1 ¥ 12"~16" £721% 15"~19"
fiE #9 5
L. &R CHE RS

FERE

AN +0.5N-cm

A +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
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Requirements for the tire technology have become so
comprehensive due to the technological advancement of
automobiles that testing machines for the measurement of
tire characteristics have become varied.

The following is to summarize the various machines used
in tire research facilities.

X Z A v ERRVIF B

* TIRE LOAD DEFLECTION
TESTING MACHINE

KRBT, sAVIC—EMELX AL, FmER
B MRS, A RIER R, R0 R 7
SV —REE, Ty NTY R (AT Vay)
TFET,

T &%
EIREWA) 25kN

kiR H= +0.04kN ~ 0.01kN
T Tt ) 15kN

S HE +0.04 kN / 0.01kN
) BOTE &R EIL, T — 7% 90 i X 4T
IR L F 9,
Ly rvr 2000N - m
EHE +10N'm / 5N'm

E R ZAY | +6°

7 A Y HNIEHIE  0~600kPa
it 2 + 1kPa

BeGE 5 A Y EETC

TAXY A X 10~22"
5 A YAHME 450~950 mm
wARY A YIE 450 mm

The tire tester has functions for static load test, lateral
stiffness, longitudinal stiffness, torsional stiffness, plunger
test and foot print test (option).

Specification Example
Vertical Force: 25kN
Accuracy/Graduation: +0.04kN / 0.01kN
Lateral / Tangential force: 15kN
Accuracy/Graduation:  +0.04kN / 0.01kN
The table is rotated by 90 degrees, and the Lateral load
and the Tangential load are switched.

Torsional torque: 2000Nm
Accuracy/Graduation: +ION'm / 5N-m
Camber angle: +6°
Inner pressure control: 0~600kPa
Accuracy: +1kPa
Measured tire
Size: 10"~22"
Diameter: 450~950mm
Max. width: 450mm
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ARERKER L, EOON2EE THEE TSR I LIE
DHNT2A) T, Xy N TIAVII—EME S
BT L. ZAVII05 40 e @k EIE 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
T &% Specification Example
Load(VF): 15kN

i 15kN Accuracy/Graduation: 50N / 10N
W H & +50N . 10N Side force: +15kN

K +15kN Accuracy/Graduation: +50N / 10N
, - Rolling Resistance: +1kN
FifE /Bt +50N 10N Accuracy/Graduation: 5N / 1IN

[iIkC2) +1kN SAT: +500N-m
KB £5N /1IN Accuracy/Graduation: +2N-m / IN-m

N OTM: +1kN-m

SAT +500N-m Accuracy/Graduation: +3N-m / IN-m
WE/H&= +2N'm / IN'm Camber angle: +6°

OTM +1kN-m Slip angle: +15°
} o Inner pressure control: 0 ~600kPa
i B *3N'm " IN'm Accuracy: +1kPa

¥ v VNfg +6° Drum diameter - width: ¢ 2000mm - 500mm

o o Measured tire

17

A v T / =15 Size: 107~22"

5 A YWERIE  0~600kPa Diameter: 450~950mm
bidis + 1kPa Max. width 400mm

[NAPARE I ¢ 2000mm - 500mm

Bl oE & A Y FETT
ZAXIHAX 10"~22"
5 A YhE 450~950mm
R®ARY AV 400mm
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* TIRE ROLLING RESISTANCE
TESTING MACHINE

AREZLHBRIE, HEDERE - ifHE - HET
HIE SN2 F A VITFELET D 5 A Y DHE7™ ) IHL & 5L

BMETLLDTY,
T &%
T4 frf 15kN
Kk B £5N /1IN
27 * 500N
Kk H= 02N/ 0.IN
[N - I ¢ 2000mm - 500mm
& A NG 0~600kPa
woOE *1kPa
HES A ¥
1) mheE ¢ 500~ ¢ 1000mm

2) FKHE

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

16
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** OTHER TIRE TESTING MACHINE

P LEoEnicd £l s A vk e 8 L CnEd,
R =7 o 371 SR
Zee el L A B
HIERED 3 — 1) o 7 il B
R A e i
500km " h
SA.CA 15
A BEFER B
A 2 F—=FF 230Kk —F1) v 7Bk

High speed uniformity testing machine

Tire cleat impact testing machine

Tire Acceleration/Deceleration Testing Machine
Cornering testing

High speed (500km/h) endurance testing machine
500km/h
SA,CA

Tire abrasion testing machine

Icy surface cornering testing machine
Inner drum type

V ZO1t OTHERS

X BRXF

** WIND TUNNEL BALANCE

JE R AR BRI R A o0 0 52 TR S 3 i S ek
S (HBH) (@260 E T H%ET,
KA TId, EREPEEMPZRELTVET,

A wind tunnel balance is a tool to measure six components
that act on the objects (the car) in wind tunnel facilities.
Yamato Scale has both for real car and for model car.
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FERM PRODUCTS

Our products—ranging from small scales for
home use to heavy-duty industrial scales that

are capable of weighing up to hundreds of tons—
serve to solve almost any problem related to
weighing. In addition to weighing machines, we
produce various types of testing machines and
industrial equipment—our automatic continuous
sterilizers, for example—plus health control
related instruments, in this way making vital con-
tributions to a variety of fields.

FIUFNVEERD
TAXYNVREEH2D
—fEBEE Y

T E VIR IE DD

Digital platform scales
Dial platform scales
Portable platform scales
Universal digital scales

(GE) Bt RICE bW ELR ARSI R ERE S
BTV ENRDY TFTDOTITAT SV,

| EEE L) Industrial Scales | |l§¥’l§ﬁ Industrial Machinery

FNT w2 R —) Motor truck scales O A e Packing systems

s R Axle weighers 5 A X YR Tire testing machines
KEBE2D Large platform scales T AXINT A Tire balancers

RV IS— A —)U Hopper scales BAEARERIEE Testing machines

IRV AT — ) Conveyor scales Tl o O T 1 Automatic continuous sterilizers
avA¥ v h74-Fvx¥Y Constant weigh feeders JEIE R AR Wind tunnel balances

g L— VA=) Crane scales

F—AYPM)3IvH Moment limiters -

7B R I - | BEEEEH,Y) Commercial Scales
TF—F 54 Computerized multi-head weighers FAXY NV EEEIEA” ) Dial scales

F—+FzvH Checkweighers i 2 E /) Digital price computing scales
FEE Counting scales FNV - FAry b 7)) % Labelticket printers

|%BE-#7¢ZMIEHY) Home and Office Scales

FyF ATV Kitchen scales
ANVARX—F Bathroom scales
RE— A7 — )b Baby scales
NS Body fat monitor

All illustrations and specifications are subject to change without
notice and any drawing dimensions are not to scale and are
approximate. All sales are subject to our prevailing terms and
conditions of sale.
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TEL.078-918-5555

FREFMTE)LARE TEL.03-5776-3121
FREMBEERC)UOM TEL.0562-238-5730
23— TLEEE TEL.043-214-3920
BLTAhEIVIRE TEL.092-471-1921
TEL.078-918-6168

AL E X T673-8688 AERIAGHARESZIERS
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URL: http://www.yamato-scale.co.jp/
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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 : http://www.yamato-scale.co.jp/
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