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ake a look at the changes ahead in the tire industry around the world
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— Goodyear oxygen concept Geneva motor show 2018
“ Bridgestone air free concept Apr. 2017 for bicycle
Toyo no air concept Sep. 2017
“ Sumitomo gyroblade concept first seen 2017
5 Michelin visionary concept 2017
launch
Hankook I- Flex Jull 2017
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Goodyear's ‘Oxygene’ con-
cept came in at the 2018
Geneva Motor Show.

Toyo Tire’s 'NoAir’ concept
was announced in Sept

Michelin's ‘Visionary' con-
cept has received a great
deal of publicity since its
launch in 2017. In many
ways, it sets the style for

s s M oo com 1OFC - Dresscen - Ot 2018

Lawn mowers
Golf buggies
Skid-steer loaders

Still major issues
Noise
Cornering / lateral handling
Rolling resistance

Progress depends on
Materials
Manufacturing processes

_- TIRE INQUSTRY Mo/ TirelrdustryRescon

IOFC  Dresden - U2 2018,

Non-pneumatic tires - 1

2017, although the company g ~
said it has been research- . -
' ing the concept since 2006. ) R

future non-pneumatic tires.  §

What does the lire of the future look Uke? - by David Shaw

Non-pneumatic tires - 2

Many companies experimenting
Gradual progression in capability

Bridgestone has shown
various versions of its
airfree concept since
2011, with this design
for a bicycle wheel ap-
pearing in April 2017.

Sumitomo's Gyroblade was
first seen in 2015, but more
recently was seen fitted to

Toyota's Fine-Comfort Ride”

Hankook’s i-Flex concept
(pictured was introduced
in July 2015 and followed
the first-generation con-
cept, introduced in 2013.

Slige re 33 0f 35

What does the tire of the future look like? - by David Shaw Slinte rio 34 of 3

-Tangential / Intermeshing

-Chemical Reactor

-Tandem Mixing
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HANDLING CHEMICALS
LIQUIDS & SOLID CHEMICALS

Silane: All types

Liquid Resin: IC10

Liquid Rubber: LBR 305, LBR 307,
Pro 20653, Ricon 130,

Functional Liquid Rubber: Polyvest EGO
Process Oils: MES, TDAE, RAE,

Rape Seed Oil, Naphtenic Oil

Liquid anti-Oxidant / 77PD

Liquid Accelerator HMMM

Solvent / TOF

+« some chemicals are available in liquid and solid form
« some of the chemicals have a melting point below 80°C

=> today more than 25 different liquids are approved
for handling with the Zeppelin LDS system.

TIRE TECHNOLOGY EXPO 2019

2,

Stearic

Ozone
protecting
wax

Antioxidant

Silane

Process Oil
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Rolling Resistance coefficient (N/kN)

Tyre Current |GRB-62- |Stage 3 Staged
type limit 11-Rev.1

10.5
C2 9.0 8.0 8.0 7.0
C3 6.5 6.0 6.0 5.5

Wet Grip index (G)

Tyre Current |GRB-62- Stage 3 |Stage4
type limit 11-Rev.1

1.45
C2 0.95 1.25 1.25 1.35
C3 0.80 1.1 1.1 1.2

Noise (rolling sound emissions dB(A))

Tyre |Current GRB-62- [Stage 3 |Stage 4
ype limit 11-Rev.1

70-74 67-71 69-73 67-71
C2 72 70 71 70
C3 73 69 71 69
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New European Tyre Labelling Regulation IDIADA

New label

{0

<k

+  Supplier name or trademark

Model identifier or commercial name

brermranlll Model Number | .
F N

QR code
iﬁ 994
{@ ‘{&” Label shall be at least 90mm wide and 130mm high
m g3 -4d
D 8 «  Fuel efficiency (rolling resistance)
© «  Wet Grip
[+]
E
| Fg F
G

m):

« lce Grip

External rolling noise
Snow Grip

New A-rating needs a step-change
Target for OF
A specification
from 2020-21
8 B
K
®p
E
=
F E D C B A
Rolling Resistance label class
.11 RE I\fDUbI“R‘! bt #TireindastryResearsncom K32G - Desden Ocl 2018 ‘What does the tire of the future Look like? ~ by David Shaw Slide 0o 22 of 35

(L Slge S saliiad gy (SYsk cudds 8B Y
ol aas ol

olaS Blse slagd dols & ety ey 53 w3 oY
Sl

YL s JlEe o JSWISS ime o gl gy -0
(Premium) o gos 53 (sLas 5

Sos alge -F

b ay9e slagyeails (@

A0 o o [ oyl ol S Cxiuo g4y

oS B Jsies b onn DB YA QOIS L
S byl L (gl (Original Equipment)

oS daadd

5l i oud aladl & yaad (Y

Coglio usam @ @ae e 5 mae 8BS wsSE -
o (ualS (pud sila 4 0 (Saipea ikl
e 5 000 b caglie wgam G

b s s 5wl dse sy o e wSB -

\¥




management e B L

lR/"fC;“)ffa:v uﬁ‘):u:s 6‘)—,’ QLAJL“.; (_;‘}Lubdl.AT -¥ ad..\fT (5“).3 )3)4.4\_'3)4 GLAQJ; &}‘L‘ob 3 df&J‘: -Y
el

Change in the global tire industry, David Show, Oct 2018

Tire in Europe, GRB-66-01-Add.1, September 2017

Proposal for amendments to the 02 series of amendments to Regulation 117, September 2017
Tire technology EXPO 2019

New European tire labeling regulation, IDTADA

Lehigh Technologies,2019

EV Vehicle technology impact(SMITHERS)

Liquid Mixing by David Show, March 2019
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tatus of machinery and equipment needed by the tire industry

(baking presses - tire mold)
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HF GROUP

VMIHOLLAND BV

MESNAC CO. LTD.

MITSUBISHI HEAVY INDUSTRIES

KOBE STEEL CO.

TROESTER GMBH & CO. KG

SAFE-RUN

LWB STEINL GMBH CO.& KG

KLOECKNER DESMA ELASTOMERTECHNIC

DALIAN R&F MACHINERY CO. LTD.

COMERIO ERCOLE

YIYANG RUBBER AND PLASTIC

LARSEN & TURBO LTD.

GUILIN RUBBER MACH FACTORY

DOUBLESTAR MECHANICAL LTD.

QINGDAO DOUBLESTAR R&P MACH CO. LTD.

CONTI MACHINERY

SINO-RUBBER MACHINERY CO. LTD.

TIANGIN SIAXIANG TECHNOLOGY CO. LTD.

KRAUSSMAFFEI BERSTORFF GMBH

NAKATA ENGINEERING CO. LTD.

COMERIO ERCOLE SPA.

REP INTERNATIONAL

MAPLAN

ARBURG GMBH + CO. LTD.

BEIJING JINGYIE MECHNICAL CO. LTD.

GUILIN RUBBER R&D INST.

SCUT BESTRY TECHNOLOGY CO. LTD.

SICHUAN YAXI RUBBER& PLASTICS MACHINERY

U

X

X
X X
X X X X
X X X X
X X
X X
X
X
X X
X X X
X X X
X X
X
X
X
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X
X
X
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The Technologies Adopted by Foreign Sole Venture or Joint Venture

No. Source of Technologies Tyre Factory Spec. of Radial Tyres
1 Goodyear Tyres Co., USA Dalian Goodyear Tyres Co. Ltd. Half-steel for cars
2 Kumho Tyres Co., USA Nanjing Kumho Tyres Co. Ltd. Half-steel for cars

Tianjin Kumho Tyres Co. Ltd. Half-steel for cars

3 Tyres Manufacturing Co. Ltd. Hantai Tyres Jiaxing Co. Ltd. Half-steel
of Korea Hantai Tyres Jiangsu Co. Ltd. Half-steel
4 Michelin Tyres Co. Michelin Shenyang Tyres Co. All-steel for heavy-duty
Ltd. trucks, half-steel for cars
5 Bridgestone Tyres Co. Shenyang Santai Tyres Co. Ltd. All-steel for heavy-duty

trucks
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The Tyre Factories Using BRDIRI Technologies

No. Source of Tyre Factories Spec. of Radial Tyres
Technology
1 BRDIRI Shandong Roncheng Rubber Factory Half-steel for cars and light trucks, all steel
for heavy-duty trucks
2 BRDIRI Guizhou Tyres Co. Ltd. Half-steel for cars and light trucks
3 BRDIRI Yinchuan CIS Tyres Co. Ltd. Half-steel for cars and light trucks
4 BRDIRI Sichuan Rubber Factory Half-steel for cars and light trucks
5 BRDIRI Shandong Tyres Factory Half-steel for cars and light trucks
6 BRDIRI Liaoning Long March Tyres Co. Ltd. Half-steel for cars and light trucks
7 BRDIRI Hualin Group Co. Half-steel for cars
8 BRDIRI Yunnan Tyres Factory Half-steel for cars and light trucks
9 BRDIRI Hebei Tyres Co. Ltd. Half-steel for cars and light trucks
10 BRDIRI Xiangjiang Tyres Co. Ltd. Half-steel for light trucks
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Cancelling radial tire consumption taxes(10 Percent)

5000
O e 1997 1998 1999 2000 2001 202 2003 2004 2005
—Total 8806 9599 8585 9385 10900 14100 16100 18800 23900 25000
—Bias 7782 8215 6599 6743 71 o487 10687 1122 12480 11000
~—Radial 1024 1384 1986 2642 3589 4253 5413 7578 10420 14000
Radial Ratio 0% 0% 2% 28% 33% 30% 34% 40% 4% 56%
e dase 9 fpa 8 5Bl e Y s
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= 30000
:
20000
10000
0 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
—Total 18800 23900 25000 28500 33700 35500 38500 44300 45600 47000 52900 56200 58700
——Bias Tire 11222 13480 11000 10100 10000 8800 8400 6750 5800 5600 5300 5100 5300
~——Radial Tire 7578 10420 14000 18400 23700 26700 30100 37550 39800 41400 47600 51100 53400
Radial ratio 40% 44% 56% 65% 70% 75% 78% 85% 87% 88% 89% 91% 91%
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Michelin Goodyear Pirelli Triangle
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11.9 11,34 131
t water/fon tires  t water/fon tires  t water/fon tires

Pirelli Triangle  Triangle Triangle  Triangle
car-old car-new truck-old truck-new

FENGA Pl ol A S

Tire Industry Access
Published by MIIT,
Sept 2014
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proposed for the
‘new Silk Road.’

Mechanization,
water power, steam
power

Several routes are Bolgiufn,

Mass production,
assembly line,
electricity

.
Poland.

""" Ukraine
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B Iran
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Kazakhstan
Uzbekistan

Silk Road 21* Century Maritime
Economic Belt Silk Road

MADE IN CHINA 2025

Computer and
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Systems
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1. TIRE TECHNOLOGY EXP 2015 -Development of the Tire Market in China - Mr. David Shaw

2. TIRE TECHNOLOGY EXP 2015 - Developments in the Tire Market - Paul Settles

3. Tire Tech Transfer in China - Mr. Wang Aichun - 2016

4. RubberTech China 1998 - The Technology Development of Radial Tyre in China - Mr. Chen Zhihong
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BET specific area Average diameter
CB Suppliers DBP (ml/100 g) (mzlg) (nm)
Vulcan XC-72 Cabot Corporation (USA) 178 254 30
MSHBLACK Electric Chemical Co., Ltd. (Japan) 220 80 35
L6 Degussa Co. (Germany) 123 250 18
N293 Fushun Chemical General Factory 100+5 1,050 33
(China)
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Compound

N-472

Bayprene 610 (CR) 100
Buna CB10 2
MgO Powder 4
N-472 30
ENSACOQ" 250

Vulkanox DDA 1.5
Vulkanox 4020 05
Ingralen 450 15
ZnO Powder E
Rhenogran ETU-80 0.2

Stearic acid

Compound
N-472

t90% (min) 1.37

Mooney ML (1+4) at 100° C 47.2

Vulcanizate data unaged at RT

Shore A Hardness

Stress-strain
Elongation at break (%)
Tensile Strength (MPa)
Modulus 100% (MPa)
Modulus 300% (MPa)
Modulus 500% (MPa)

Resistivity (Ohm.cm)

Tear Strength (N/mm)
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Compound

N-472
NBR NT 3945 100
ENSACO* 250
N-472 25
N-550 40
ZnO 4
Stearic acid 05
DOP 30
Sulphur 0.4
Methyl Thuads 2
Amax 2

Cempeound
N-472

Dispersion Rating DIK 85.8
t90% (min) 218

64

Mooney ML(1+4) at 100°C
Vulcanizate data unaged at RT

Shore A hardness

Stress-strain
Elongation at break (%)
Tensile Strength (MPa)
Madulus 50% (MPa)
Maodulus 100% (MPa)
Modulus 300% (MPa)
Modulus 500% (MPa)

Compression Set 24h at
70°C (%)

Resistivity (Ohm.cm)
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Type of carbon black Particle size | Specific surface DBP
(nm) area (m*/g) (ml/100 g)

N990 280 7~12 32-47

Vulcan XC-72 30 254 174

0.50 —_—— NOOO/ SR
—— N ulcan NO-T2/SR
[ B /
0. 40
—
35

.30

Thermal conductivity, W/mK
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Filler loading

Sample Tensile strength | Elongation at break
[phr] [MPa] [%]
Silicone rubber 0 0.2+0.05 56.8+6.5
N990/SR 10 0.42+0.04 89.718.3
20 0.61+0.07 93.5+7.9
30 0.82+0.08 124.5+10.6
40 0.99+0.03 126.7+12.9
50 1.49+0.14 130.2+7.6
60 1.85+0.16 138.5+11.5
80 2.3940.18 150.3+14.2
100 3.1x0.20 146.1+12.1
Vulcan XC-72/SR 10 1.44+0.11 222.8+147
20 3.6+0.17 257.3£24.5
30 5.37+0.65 323.6+23.1
40 6.23+0.40 352.6+17.9
50 5.85+0.32 336.5£25.6
60 3.55+0.12 202.3£18.6
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phr 10 20 40 50 70 80
A%
Composite
N134 -121 10.1 334 51 38.9 90.4
N234 3 131 40.4 60.6 864 100
N330 -0.5 16.2 429 60.6 843 118.2
N3T5 Q 121 41.9 525 727 99
N539 56 17.7 51 58.6 778 108.6
NG&O -20.2 -1.6 16.2 253 434 49.5
40B2 5.6 7.6 41.9 74.2 1091 130.8
Acetylene black 247 413 104
10 phr
0.
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World Rubber Production
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Rubber Consumption (‘000 tonnes)

=D Natural Rubber Synthetic Rubber Total Rubber

2001 7,039 10,253 17,292
2002 7,515 10,679 18,194
2003 7,797 11,177 18,973
2004 8,562 11,693 20,255
2005 9,049 11,731 20,780
2006 9,513 12,434 21,947
2007 10,138 12,576 22,714
2008 10,187 12,173 22,360
2009 9,289 11,228 20,517
2010 10,759 13,225 23,983
2011 11,034 13,856 24,389
2012 11,046 13,064 25,009
2013 11,430 14,148 25,578
2014 12,181 14,159 26,340
2015 12,134 14,663 26,796
2016 12,670 14,876 27,547
2017 13,203 15,234 28,437
2018 13,313 15,342 29,156
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Adipates

DBEA dibutoxyethyl adipate

DBEEA dibutoxyethoxyethyl adipate
DNODA diinormal CRC10) adipate
DOA dioctyl (2-ethylhexyl) adipate
7006 alkyl alkylether diester adipate
DIDA diisodecyl adipate

DINA diisononyl adipate

97A C9C7 adipate

Epoxies

ESO epoxidized soyabean oil

G-60 cpoxidized soyabean oil

G-62 epoxidized soyabean oil

7170 epoxidized soyabean oil

IOES 1sooctyl epoxy stearate

OET octyl (2-ethylhexyl) epoxy tallate
6.8 epoxidized soyabean oil

10.4 epoxidized linseed oil

EpGdO epoxidized glycerol dioleate

Glycol Diesters

TeEGEH tetracthylene glycol di-2-cthylhexoate
TrEGCC tnicthylene glycol caprate caprylate
TrEGEH triethylene glycol di-2-cthylhexoate
PGd2EH polyethylene glycol di-2-ethylhexoate
Phosphates

EHdJPF 2-ethyl hexyl diphenyl phosphate
IDAPF 1sodecyl diphenyl phosphate

TrAF triaryl phosphate

Phthalates

BBP butylbenzyl phthalate

CICLIP dinormal 7.9,11 carbon phthalate
DBP dibuty!l phthalate

DIDP diisodecyl phthalate

DOP dioctyl (2-ethylhexyl) phthalate

DUP diundecy! phthalate

DINP diisononyl phthalate

DIOP diisooctyl phthalate

DN711P dinormal 7.9.11 phthalate

DOTP dioctyl terephthalate

DTDP ditridecyl phthalate

Polymerics

25p polymeric sebacate, 200,000 cps viscosity
3oop polymeric, 3,300 cps viscosity

31s5p polymerics. 7.5K ¢ps viscosity

325p polymerics, 5.3K cps viscosity

3op polymeric, 5.8K cps viscosity

7035P polymeric glutarate, 11K cps viscosity
7046P polymeric glutarate, 12K cps viscosity
7092P polymeric glutarate, 24K cps viscosity
P-670 adipate polymeric, low viscosity

P-675 adipate polymeric, low viscosity
P-7068 phthalate polymeric, low viscosity
Sebacates

83SS dibutoxyethoxyethyl substitute sebacate
DBES dibutoxy ethyl sebacate

DBS dibutyl scbacate

DOS dioctyl (2-ethylhexyl) sebacate

I'rimellitates

TIDTM tri-isodecy! trimellitate

TNODTM tri-n-octyl n-decyl trimellitate

TOTM trioctyl (2-ethyhexyl) trimellitate

uT™ unidentified trimellitate

LT™M lincar (mixed normal alcohol) trimellitate
TINTM tri-isononyl trimellitate

o™ tri-isoocty] trimellitate
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Organic peroxide class

Structure 10h half-life
(‘) (l) - :
Diacyl peroxides | | 21-75°C
R-C-00-C-R
(0] (‘)
Peroxydicarbonates Il 49-51°C
RO-C-00—-C—OR ?
i
t-Alkyl peroxyesters | 38-107°C
R—-C—-00—(tert R)
R”  0O—(tertR)
N/
Peroxyketals C 92-112°C
N
R"  0O—(tertR)
Dialkyl peroxides (tert R")—OO0—(tert R”) 115-131°C

tert-Alkyl hydroperoxides (tert R)—OOH

R R’

Not applicable

\ |
Hoo—Cfoofffoon
R R

Ketone peroxides Not applicable
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Tackifying resins

Curing resins

a. Phenol-formaldehyde a.
resol type

e s o

Reinforcing resins

Phenol-formaldehyde novolak
type

. High styrene resins

Methylene donors
Resorcinol

. Resorcinol-formaldehyde

Poly-butadiene resins

. Styrene-acrylonitrile
. Poly-vinyl-chloride resins

. Phenol-formaldehyde novolak

type

Hydrocarbon

. Rosin derivatives
Phenol-acetylene condensation

e. Terpene derivatives

f. Cumarone Indene

g. Tall oil derivatives
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Hecy' A
Zinc dibutyl dithiocarbamate
HaG N
.
C—SH
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1
H

1,2-Mercapto-4(5)-
methylbenzimidazole
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Trinonyl phosphate

CHa
Ha G—l'_jl:
CH

CHx
HI:_BH:'
CHa
CHa
Butylated hydroxytoluene

_ DDH
1~O)
| CHa ~n

n=1-3
Styrenated Phenol
CH, OH OH CHy
HyC ¢ Hy ~CHy
Hx

Ha CHa

2.2'-methylenebis (6-t-butyl-4methyl

phenaol)
CHaHAC
OH OH
|-HE“"&‘_: C"EHI
Hale “CHy HaT~ tHa

4,4’-thiobis-6-(t-butyl metacresol
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N-phenyl-N’ isopropyl-p-
phenylenediamine

H -‘.:H,
@ @ —{':H
<':|-| CHa
&t
N-(1,3-Dimethylbutyl)-N'-phenyl-p-
phenvlenediamine
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atural rubber from new plants

Will there finally be a possibility of producing natural rubber and latex in Iran?

HXWLEN

3 (o aldudio oo Cns 3 Tga @3 ) s Js L oads (552 9318 g (S (golal Ly 35

S oSl Bialed i Olay3iS 0 1,8 0l g § 4 (Alide slaculad agag b g oags (oilgiad Blolio gog
b G929 uSTY walgh Jlaadl (5a9) 4y 4S w90 saal ¢ Alide (slaciallad Jaasi b ¢ Yl 0SS s
P 35 hoygiS o Uibalao g aluaS g (sLa,9dS o g walgd Cnagins dasiip g T9a dp &
9 2L dead 9 by slagiae)y 9 asaa GlALS Sl o gl da ujl ugag euldiud (lsel Laciuiled (p alid
52998 walg walds 5u3 GlapodiS 33« (5h9) pUganel iy e Juaaiud g CuliS JulS 5ud Gt (slagaldl

padls Gligy (ol

Lol gl ol ikl glagl <
A ey dob o lag ol S
Wlsa o€ Ol VP JLo b Ll was
slas yaniins Hu el ELK ¢ o
LYo «((edas SO ) OO 5o w5a
L Toa odS o (33l 5 (lad solbe)
Joioe sl 55 (s 5 WOl ol
il ol sk e Wl

VY

LY uold ((usIY Tga &a s ‘9_:_3.}!9 S5 s gaals slasily

doudo
oiSSY ) salinad G0 dlaglel O
(Heveabrasiliensis) Tsa L s B3I A 59
daaile v w2l i ol Lo
o gagdd 5 oo cale G
S WAVBF L o Sod BT
asan ¢ alay (55 ab 4 Sl
Joooe Do @ans o sl e Ve

ATV RN

B Arilel dime
1 g S Olakad d\bb}&.cig gl dlge yoluino
RUTURSY

1O ylaoage

m.amani@hotmail.com

e 2z QLS 5l (b (5929 1 8- el



Science & Technology

o - oole

oy ped Jsiee 058L iSula alS gl 3 (5

1. The rubber fig (Ficus elastica),

2. Panama rubber tree (Castilla elastica)

3. Various spurges (Euphorbia spp.)

4. lettuce (Lactuca species)

5. The related Scorzonera tau-saghyz

6. Various Taraxacum species, including common dan-

delion (Taraxacum officinale) and Russian dandelion
(Taraxacum kok-saghyz)

7. Guayule (Parthenium argentatum)
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Technology

atural rubber from new plants

Will there finally be a possibility of producing natural rubber
and latex in Iran?

M. Aman_Alikhani

Consultant of raw materials and blends of rubber and tire components

xCorresponding author Email: m.amani@hotmail.com

Abstract: Almost all of the world's natural latex and rubber are now derived from the Hua tree.
Unfortunately, this tree is native to the tropics and despite various activities that took place in

our country since the beginning of this century but it could not be cultivated.

Now, with the completion of various activities, it is hoped that the monopoly of latex and
natural rubber production on the Hua tree will soon be broken and thus restricted in the tropics.
Of course, in our country, the results of these activities are also available. In particular, new
plants can also be grown and harvested in the desert and semi-arid lands as well as in harsh

climates. Hopefully one day, in our country, we will also see rubber production in this way.

Keywords: Natural rubber, Hua tree, latex, Russian dandelion.
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he effect of recycled rubber powder obtained from reclaimed
tires on the mechanical and thermal properties of aging rubber
composite materials based on BR / SBR / WRP

F. Motiee**, , F. Mostafavi-Neishaboori!, A. Esmaeeli'

1. Islamic Azad University Tehran-North Branch (IAU-TNB), Tehran, Iran.
2. Assistant Prof., Islamic Azad University North Tehran Branch, Tehran, Iran

xCorresponding author Email: f motiee@iau-tnb.ac.ir

Abstract: Since reusing of reclaimed tire is considered as part of a polymer matrix alternative,
in this paper the WRP up t020 phr replaced with the BR / SBR elastomer compound and
aged from240 to 960 hours under environmental conditions (23 + 3 °c) in aging chamber. The
effect of the WRP was investigated on their rheological and physico-mechanical properties.
Composite morphology and structural analysis, as well as their thermal behavior, were followed
by scanning electron microscopy (SEM) and thermal analysis (TG / DTG). The results show
that the presence of waste rubber powder up to20 phr as a substitute for the primary polymer
matrix improves curing rate, steress crack resistance, tensile strength and hardness of the
compound. The performance of BR / SBR / WRP composites compared to the BR / SBR
samples shows a slight change in the mechanical properties, while modulus and composite
hardness are associated with a slight increase. The use of waste rubber powder, as well as its
cost-effectiveness, helps to protect the environment, reduce chemical consumption, prevent

water and soil pollution, and reduce landfill, etc.

Keywords: Waste rubber powder, Physico-mechanical properties, Thermal properties, BR/SBR
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nvestigation of Epoxidized Palm Oils as Green Processing

Aids and Activators in Rubber Composites

H. Boroustan?, A. Iran-Poori'

1. B.Sc. Student of Chemical Engineering- Shahroud University of Technology, Iran Yasa Tire Rubber
2. Company, Tehran, Iran Master of Polymer Engineering - University of Tehran, Iran Yasa Tire Rubber
Company, Tehran, Iran

xCorresponding author Email: iranpoory@gmail.com

Abstract: Epoxidized palm oil (EPO) is an environmentally friendly, biodegradable, and cost-
effective process aid. In this study, the replacement of EPO with aromatic oil (AO), modified
distilled aromatic oil (TDAE) and unmodified palm oil (PO) in styrene butadiene rubber (SBR)
was investigated. The volcanized properties, mechanical properties, abrasion resistance and
thermogenic properties of the EPO blend were compared with standard samples containing
aromatic oils. The rubber composites with EPO showed enhanced mechanical properties
including modulus, tensile strength, and elongation at break. This is ascribed to the improved
dispersion of fillers in the rubber matrix and interaction between the filler and the polymer.
Furthermore, EPO in the rubber matrix showed remarkable abrasion resistance, rebound
resilience, and heat buildup at low loadings. EPO in a rubber composite presents feasibility
as a renewable raw material that can serve as an alternative to petrochemical oils in various
applications. This study opens a new avenue for high-performance elastomer composites for

various engineering applications.

Keywords: Epoxidized palm oil, Styrene butadiene rubber, Processing aids oil.
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tudy of the effect of different types of SBR-filled silica
rubber on physical-mechanical properties and prediction of
rolling resistance by rheological properties

M. Amini

Expert of Barez Kordestan Rubber Process Engineering Department, Tehran, Iran

xCorresponding author Email: majed amini 90@yahoo.com

Abstract: In this research, the physical-mechanical and rheological properties of the
composites obtained from SBR1502, SBR1712, SBR1763 and SBR72612 filled with 55 silica
Particles were investigated and compared. Also, given that the rheological behavior of rubber
compounds can reflect many of the tire's functional properties, and knowledge of the rheological
properties of the rubber materials enables us to predict the rolling resistance properly. In this
study, the rheological properties of the samples were measured by RPA 3000. For this purpose,
four samples were prepared with E1ISBR / Silica, E2SBR / Silica, E3SBR / Silica and SSBR /
Silica codes. The results of molecular weight distribution analysis showed that SSBR has the
thinnest molecular weight distribution and the highest molecular weight. Also, examination of
the mechanical properties showed that the EISBR / Silica sample had the highest amount of
elongation and the lowest Young's modulus, which increased the modulus of Young's modulus
and molecular weight, respectively, and decreased the elongation percentage. Also, rtheological
properties analysis showed that SSBR / Silica sample had the lowest dissipation factor which is
expected to have the lowest rolling resistance of the tire made with this sample. By examining
the amount of rheological properties of the strain broom in the specimens, it can be found that
the greater the storage modulus, the greater the amount of force at a constant percentage of

elongation, which is fully consistent with the mechanical properties results.

Keywords: Styrene butadiene rubber, silica, rheological properties, rolling resistance,

mechanical and physical properties.
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haracteristics and applications of sedimentary silica in the

rubber industry and its domestic production capability

E. Ghorbani

Managing Director of Behsazan Fakhr Iranian Rubber Company, Tehran, Iran

xCorresponding author Email: eb ghorbani@yahoo.com

Abstract: This article discusses various types of silica, especially precipitated silica, its
uses and applications in the rubber and tire industry, including improving the physical and
mechanical properties of rubber products and reducing tire rolling resistance. Also, the
qualitative characteristics of depositional silica such as particle size and surface area, particle
surface area, structure and active agents and their effects on product performance, blending
and mixing of silica-containing compounds, depositional silica production method and its raw

materials and the internal production status of this raw material are examined.

Keywords: Precipitated silica, particle size, specific surface area, structure, surface activity,
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hemical Additives in the Rubber Industry and Domestic

Production Capabilities

M. Jalilian

Assistant Prof., of Polymer and Petrochemical Institute of Iran, Tehran, Iran

xCorresponding author Email: m.djalilian@ippi.ac.ir

Abstract: Nowadays, rubber products have a special place in human life. Chemical additives
are an important compound of the formulation of the rubber compound that improve
physical, mechanical properties and increase product performance. In this study, we study
the characteristics of a number of important chemical additives in the rubber industry, their

potentials and the necessity of domestic production.

Keywords: Rubber industries,Chemical additives, Fillers, Curing agents, Antioxidants
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achinery in the tire industry

A.S. Sanatkar

Managing Director of Nivin Fanavaran Neda Co., Tehran, Iran

xCorresponding author Email: amirsanatkar@yahoo.com

Abstract: In most developed countries, small industrial companies play a key role in the
economic development and industrialization of the country in order to guide liquidity towards
production and employment. In the recent years, the tire manufacturing companies have
carried out constructive activities in Iran in the field of tire manufacturing equipment with the
efforts of tire industry experts. Their most important are the production of more than half of
the tire production machinery. In this article, we will review the results of these companies'

performance.

Keywords: Machining, tire bias, machining, tire making.
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eview of the types of carbon black to provide conductivity in
the rubber industry

H. Sabaghi**, A. Abasian'

1. Faculty Member of Islamic Azad University Research Sciences Branch, Tehran, Iran
2. Student of Polymer Engineering, Islamic Azad University, Science Research Branch, Tehran, Iran

xCorresponding author Email: hamidrezasab@gmail.com

Abstract: Carbon black is also used in rubber compound in addition to its primary role as
reinforcement in the rubber industry to achieve the required electrical or thermal conductivity. In
this article, we will discuss different types of carbon black and their differences in conductivity.
Also, it will be reviewed how to mix the carbon black with the rubber compound ,effect of the

structure and size of the carbon black to create the desired conductivity

Keywords: Reinforcement, carbon black, electrical conductivity, heat insulation.
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nvestigation of tire industry in China

N. Emami'”, S. Ansari®

1. Chairman of the Rules and Standards Committee of the Tire Industry Guild, Tehran, Iran
2. Director of Strategy and IT Engineering and Research Institute of Rubber Industry, Tehran, Iran

xCorresponding author Email: emaminasser@yahoo.com

Abstract: In this article, we first discuss how the tire and technology transfer industry in China
is formed in five stages. Then, the world car production status and China auto status in 2015
and 2016 are discussed. After reviewing China's tire industry, the Chinese government's rules
and restrictions on the tire industry are reviewed, China's tire industry strategic plans, financial
incentives, and tire problems in China. Finally, China's Aelous Company will also be reviewed
in FY 2015.

Keywords: Technology Transfer, Bias Tire, Radial Tire, Energy Consumption.
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Management

se of mechanized practices for effective utilization of
quality management system in tire industry

R. Rahmani

Master of Tire Industry, Tehran, Iran

xCorresponding author Email: rahmani_star@yahoo.com

Abstract: Regarding the requirements of quality management systems, the collection,
monitoring and processing of production information or some outputs of machinery must be
done to control all quality parameters. Due to the diversity of information, timely corrective
actions to maintain process parameters affecting quality are often delayed in control areas
and loss of quality will be inevitable. In this article, after reviewing the quality management
systems and the reasons for the loss of quality and the processes out of control, we will discuss
the estimated costs incurred by tire factories for this event. To overcome these problems, it
was possible to utilize automated tracking systems for batch production. Also, extraction,
categorization and processing of manufacturing machine data and reporting online and their

display on the factory IT network or on the net will also be investigated.

Keywords: Quality, Quality Expenses, Batch Management, On Line Monitor.
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tatus of machinery and equipment needed by the tire
industry (baking presses - tire mold)

E. Esmati

Managing Director of karagostar Corporation, Tehran, Iran

«Corresponding author Email: esmati@karagostar.com

Abstract: The growth of the machinery industry is directly related to the growth of the tire
industry. One of the most important tools to meet the market need for a car tire, is possible
to change the size and design of the production tire quickly and inexpensively. Therefore, in
order to increase mold making in the shortest possible time, updating mold manufacturing
technology is essential. This paper deals with the manufacturing status of molds, devices, and
equipment used in the tire industry in Iran and around the world.

Keywords: Baking presses, die casting, cutting equipment, injection baking, cutting machine,

mixing line.
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ake a look at the changes ahead in the tire industry around
the world

N. Emami', A.H. Biglari*

1. Chairman of the Rules and Standards Committee of the Tire Industry Guild, Tehran, Iran
2. Expert of Tire Industry Association, Tehran, Iran

xCorresponding author Email: emaminasser@yahoo.com

Abstract: This articles describes recent developments in the world tire industry and the actions
taken by the tire industry. These developments are divided into two major parts. In the tire product
part, we have investigated the issues of electric cars, cars, green tires and non-air tires as well as
their tire properties. Another part, it is raw material that discusses new methods of mixing tire
raw materials, the use of recycled, sustainable, renewable tire materials, and discusses changes to
SWR standards and tire labeling. Finally, what is needed by the world for the tire manufacturing
industry is the need for their developments, this article is discussed.

Keywords: Green Tire, Non-pneumatic tire(Concept Tire), EV Vehicle, Autonomous Vehicle
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