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1. SAVA COMPANY

Solid Tyres Programme

In 1985 when the then Yugoslavia was facing a tough economic situation (no import)
Sava started to manufacture solid tyres.

Development and production of solid tyres were long treated just as a side product,
which is the main reason that in the manufacturing process much was improvised
and still is.

Transition to the market economy and transformation of the SAVA company into a
joint-stock company gave rise to sale on foreign markets and in keen competition
from other manufacturers our products stood out for their high quality.

Many years of development, new market opportunities and sale of the Sava company
stake to Goodyear (Sava turned into a financially powerful company) confirm the fact
that our solid tyres could fill a gap in the market. The situation in the domestic as well
as foreign markets proves that we are right.

Through sale of a stake to Goodyear Sava turned to a financially powerful company;
the solid tyre project is a part of planned development and expansion of the present
manufacturing capacity and new investments respectively. At present we are waiting
for our shareholders to make a decision.

Sava participates in the globalisation process therefore we want to establish a co-
operation with our competitors and not to work to the detriment of ourselves or
themselves, namely to cut prices.

We are preparing a project to modernise and expand the production programme of
solid tyres, which comprises:

capacity increase

quality improvement

costs optimisation

improvement of working conditions

Sava possesses know-how, the market constantly develops and we are confident
that an increase in the production capacities will prove to be a reasonable and
profitable decision.



2. STRUCTURE AND CHARACTERISTICS OF A SOLID
TYRE

Main components of a solid tyre:

- various rubber compounds
- wire beads

1. COMPOUNDS

A. CAP COMPOUND

Tyre tread is made of rubber compounds, which assure low tread wear and rolling
resistance. A large contact surface decreases the specific pressure to the ground,
tyre tread pattern assures good traction and grip. Tyre tread guarantees good
contact with a road (concrete, asphalt, macadam, sand) and is well resistant to
various influences (physical resistance: wear, ageing; mechanical: impacts;
thermal: heat, freeze; chemical: solutions, oils, greases). The colour of compound
is black or beige for a non-marking variant.

B. MIDDLE COMPOUND

This layer is made of compounds that are high resilient and thus acts as a buffer in
case of uneven surfaces. Owing to this layer solid tyres are not overheated
(minimum energy consumption). One of the important features is that medium
layer quickly assumes its original inner structure back and impacts on the tyre
tread do not result in cracks. The middle layer protects the base layer and
functions as a kind of a “spring” between the tyre cap-tread and the base layer.

C. BASE COMPOUND

This layer is made of a tough and low resilient compound. Wire beads additionally
reinforce the carrying part and assure rigidity and good contact of a tyre and a rim.
This layer is well resistant to vertical loads, to crack formation as well as to
accelerating and braking forces caused by a steering wheel.

2. WIRE BEAD

Rubberised wire bead in the carrying layer is constructed of coppered steel and its
combination with the rubber compound assures a reinforced tyre bead.



Cross section of a common solid tyre:
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Physical Characteristics of a rubber compou  nds:
CLASSIC AND NON-MARKING
STB NM
ELASTOMER NR NR/BR
HARDNESS 65 63
TENSILE STRENGHT 24 18
Ll ELONGATION 430 350
DENSITY 1,12 1,13
ABRASION 90 120
ELASTOMER NR NR
HARDNESS 60 60
THE MIDDLE TENSILE STRENGHT 25 19
ELONGATION 440 390
DENSITY 13 1,12
ELASTOMER SBR/NR SBR/NR
HARDNESS 84 84
THE BASE TENSILE STRENGHT IR 11
ELONGATION 180 180
DENSITY 1,25 1,25
UNITS AND
CHARACTERISTICS TOLERANCES NORMS
HARDNESS |ShA 4 ISO 868
=Tt M Mpa +2 SO 37
ELONGATION |% +30 ISO 37
DENSITY kg/dm® +0,01 ISO 2781
ABRASION mm +10 ISO 4649

Dynamic Characteristics:
RPA 2000 (TAN DELTA at 100°C and 70°C)

Amplitude 10%, 10Hz

THE CAP COMPOUND THE MIDDLE COMPOUND
TAN DELTA
@100 °C 0,073 0,047
@70 °C 0,102 0,062
ELAST. M. (kPa)

@100 °C 1864 1150
@70 °C 1758 1089

INELAST. M (kPa)
@100 °C 136 54
@70 °C 180 67

LOWER TAN DELTA® LOWER HYSTERESIS® BETTER ROLLING

RESISTANCE




3. CONFORMITY TO THE STANDARDS

Sava VARIOUS Solid Tyres are manufactured according to the applicable

International Standards (ETRTO and DIN 7852).

The ETRTO standard refers to following items:

- Dimensions

- Load Capacity

- Max. Speed

- Size Indication and Rim Dimensions

ETRTO issues a Standards Manual (once a year) in which all tyre dimensions with

the corresponding rim dimensions are listed.

DIMENSIONS

For each tyre size is specified:

- The Outer Diameter: Nominal value +2%

- The Max. Width: Maximal width on pneumatics (in service)
Solid Tyres, due to their construction, do not reach that value.

LOAD CAPACITY

Is valid for intermittent service only:

- Load capacity is given for counterbalanced lift trucks upto 25km/h. Individual
values for Load Wheels/Steering.

- Load capacity is given for other vehicles (trailers, mobile cranes) upto 25 km/h,
upto 10km/h, 6 km/h.

MAX. SPEED

Max. speeds are given for counterbalanced lifttrucks (for unloaded lifttruck) and for

other vehicles (load vary in function of the applied speed).

SIZE INDICATION AND RIM DIMENSIONS

See chapter 4.



4. TYRE SIZE DESIGNATION

Tyre size designation:

4. 00-
8
300-
9
560 x
165-
15
23 X
9_
10

Rim size designation:

5,00
S-
12

Tyre Width in inch
Rim Diameter in inch

Tyre Width in mm
Rim Diameter in inch

Tyre Diameter in mm
Tyre Width in mm
Rim Diameter in inch

Tyre Diameter in inch
Tyre Width in inch
Rim Diameter in inch

Rim Width in inch
Rim contour
Rim Diameter in inch



Sidewall markings (as an example):

q |
A O
&

S

Brand Name — SAVA

Origin of manufacture — Made in Slovenia

Size of the Tyre— 15x4 ¥%2-8

Size of the corresponding Rim — 3,00D-8

Identifications number — six-figure number

Date of production — six-figure number (month and year)
Name of tread pattern — B19 (or Various)



5. DIMENSIONAL RANGE OF SAVA-VARIOUS SOLID TYRES

PRODUCTION PROGRAMME

PROFILE AND | DIMENSION
== mm) LOAD CAPACITY (kg) ETRTO
= NS e OTHER VEHICLES
NCED LIFT —~
e o | VARIOUS |B19 | _ | B | qrucks (max. | (TRAILERS) (km/h) | <
N [ =y = 25kmih) =
NE | EE REE :
w w O ; ] (-i\—f 1] 9 | <
@ = = gu o 6 10 25
3 LN N
O 5 0
4,00-8 3,00D-8 X 101 | 411 | 950 730 950 860 730 11,0
5,00-8 3,00D-8 X 118 | 458 | 1415 | 1090 | 1415 | 1285 | 1090 | 16,3
15x41/2 -8 3,00D-8 X X X 113 | 377 | 1040 | 800 | 1040 | 940 800 10,2
16x6-8 4,33R-8 X X 155 | 415 | 1270 975 1270 | 1150 975 17,2
18X7-8 4,33R-8 X X 147 | 455 | 2145 | 1650 | 2145 | 1945 | 1650 | 20,5
6,00-9 4,00E-9 X X 146 | 523 | 1885 | 1450 | 1885 | 1710 | 1450 | 25,4
21X8-9 6,00E-9 X 175 | 515 | 2755 | 2120 | 2755 | 2505 120 32,0
6,50-10 5,00F-10 X X 146 | 574 | 2340 | 1800 | 2340 | 2125 | 1800 | 32,8
7,50-10 5,50F-10 X 171 | 628 | 3070 | 2360 | 3070 | 2785 | 2360 | 47,3
23X9-10 6,50F-10 X X 202 | 586 | 3355 | 2585 | 3355 | 3040 | 2585 | 46,6
200/50-10 6,50F-10 X X 200 | 457 | 2470 | 1900 | 2470 | 2240 | 1900 | 24,5
560X165-11 5K-11 X 166 | 563 | 2120 | 1630 | 2120 | 1930 | 1630 | 33,0
7,00-12 6,00S-12 X X 165 | 652 | 2920 | 2240 | 2920 | 2645 | 2240 | 45,2
23X10-12 8,00G-12 X X 240 | 580 | 3770 | 2900 | 3770 | 3420 | 2900 49
27X10-12 8,00G-12 X X 243 | 671 | 3900 | 3000 | 3900 | 3450 | 3000 | 74,4
7,00-15 5,5-15 X 174 | 728 | 3545 | 2725 | 3545 | 3215 | 2725 | 56,7
7,50-15 6,5-15 X 192 | 737 | 3900 | 3000 | 3900 | 3540 | 3000 | 65,2
8,25-15 6,5-15 X X 200 | 802 | 4750 | 3650 | 4750 | 4300 | 3650 | 83,4
28X9-15 7,0-15 X X 222 | 702 | 3770 | 2900 | 3770 | 3420 | 2900 | 63,7
250-15 7,0-15 X X 215 | 707 | 4640 | 3570 | 4640 | 4200 | 3570 | 64,5
680X180-15 5K-15 X 183 | 683 | 2700 | 2080 | 2700 | 2455 | 2080 | 48,7




TREAD PROFILE
Sava Solid Tyre are available in two tread Profiles:

STANDARD:

- Pronounced high-traction tread pattern

- Deep tread on the shoulder

- Symmetrical lugs — rotation direction is not important

B19:

- Longitudinal goove pattern for drawn industrial vehicles (trailers on airports)
- Good direction stability




6. TESTS ON SOLID TYRE

TESTING ON
INTERNAL TEST
METHOD

TESTING IN
EXTERNAL
INSTITUTE

TESTS ON SOLID
TYRE

TESTING ON
CUSTOMER
REQUEST

TESTING IN CENTRAL
LABORATORY (PHYSIC.
PROPERTIES OF THE
COMPOUNDS, ABRASION,
OZONE,WIRE BEAD)



TESTING ON
INTERNAL
METHOD

MEASURING OF:

OVERALL DIAMETER; INNER DIAMETER; WIDTH; TREADPATTERN
HEIGHT; MASS; HARDNESS

INTERNAL METHODE




TESTING IN
EXTERNAL
INSTITUTE

MEASURING
OF CYCLES

ROLLING
RESISTANCE

MOUNTING OF
SOLID TYRE

1.0 MOUTING OF SOLID TYRE

Test solid tyre

Test rim

knd

Z (mmd



TESTING ON
CUSTOMER REQUEST

Example:

15 x 4 ¥»-8 B19

Test condition:

- Rim: 3,00-8

- Const. speed: 30km/h
- Load: 250 kg

- Norm: 24h




TESTING IN CENTRAL
LABORATORY (PHYSIC.
PROPERTIES OF THE
COMPOUNDS, ABRASION,
OZONE,WIRE BEAD)



8. CERTIFICATES

ISO 9001 (since Dec. 1992)



ISO 14001 (since Dec. 2000)



Heat build up

Rollbiege Test (ROLL-FOLD TEST)

TEMP. INCREASE CAP —-TREAD MIDDLE
(IN °C) AFTER MIN. COMPOUND COMPOUND

1 55 45

2 67 54

3 74 59

4 79 63

5 83 66

10 92 73

15 93 75

20 94 76

LOWER TEMPERATURE INCREASE = BETTER TEMPERATURE IN
SERVICE




7. MOUNTING AND DEMOUNTING OF SOLID TYRES

VARIOUS CLASSIC

MOUNTING:

Test compatibility of tyres and rims (see
production programme), their dimensional
accuracy and possible damages. Remove burrs
on the locking side. Clean dirty rims. Coat the
base of a rim and a sliding surface of a tyre bead
with tyre bead lubricant, if required use soap
water. Do not use fats, oils or lubricants containing
fat or oil.

Put the rim centric on the support ring and place
the tyre horizontally on the rim. (illustration 1a).

Place the fitting ring centric on the upper tyre side
and press the tyre plane-parallel on to the rim until
the tyre bead closely contacts the fixed rim flange.
Insert a bead seat ring, if so demanded by the
type of the rim (illustration 1 b).

Fit the flange ring and the locking ring (ill. 1 c)

DEMOUNTING:

Place the tyre with the locking side upward centric
on the pressure plate.

Place the corresponding fitting ring centric on the
upper tyre side, press the tyre and remove three
locking pieces (illustration 2a).

Rotate the rim with the tyre and by means of fitting
ring dismount the tyre from the rim (illustration 2b).



VARIOUS STABIL

MOUNTING:

Test compatibility of tyres and rims (see
production programme), their dimensional
accuracy and possible damages. Remove burrs
on the locking side. Clean dirty rims.

Coat the base of a rim and a sliding surface of a
tyre bead with tyre bead lubricant, if required use
soap water. Do not use fats, oils or lubricants
containing fat or oil.

Put the rim with a corresponding conical ring
centric on the support ring and place the tyre
horizontally on the conical ring (ill. 1 a).

Place the fitting ring centric on the upper tyre
side, press the tyre plane-parallel on the rim until
the bead is locked into a rim locking groove. (ill.
1b)

DEMOUNTING

Place the tyre with the locking side upward
centric on the support ring.

Put the corresponding fitting ring centric on the
upper tyre side, press the tyre until the rim
locking groove is visible.

Insert a spiral tension spring, whose dimensions
corresponds to the rim diameter and the groove,
into a rim locking groove (illustration 2 a).

Rotate the rim with the tyre and by means of
fitting ring dismount the tyre from the rim.
(illustration 2b).



20 MEASURING 0OF RUOLLING RESISTANCE

Test wheel

‘F%
Test solid tyre

Ft

X
N
Z

A

A>  Cr=Rolling resistance coefficent
Fr
L

LOAD DIM.RADIUS ROLLING RESISTANCE
L d Cr

Cr=

B> Rolling force and deviation

1257%

VSYA

Z (mr)



MEASURING UOF TEMPERATOURE UNDER
LOAD — CYCLES

TIME LOAD SPEED TEMPERATURE
STEP OPTIMAL 15 MEASURED
LOAD 15
AFTER

10 min 15

c0

O




