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t = INTRODUCTICN

| WAS KINDLY REQUESTED ay UNINT To PRESENT A TECHNICAL PAPER COVEKING
THE APPLICAT:iON OF SYNTHETIC RUB ER 1IN PRAZIL, CCNSIDIRING MY
EXPERIENCE FCR OVER 132 YEARS IN THIS HI1ELD, AND WiTH THE PERMISSION
OF THE “0ARD oF ERMA InpusTRiaL Rotis MF,, Rio DE JaNEIRO, BRAZIL,

| AM PRESENTING THIS FAPER WHICH WILL SHOW THE REPLACEMENT OF NATURAL
POLYMER BY SBR, IN SEVERAL ROLL FORMULATICNS, IN THE VARICUS FIELDS
OF APPLICATION, SUCH AS, PAPER, TEXTILE, PLASTIC ETC,

THE EXPERTS FAMILIARIZED WITH THIS TYPE OF INDUSTRY, WILL FIND A
DEFINITE STARTING POINT FOR A STUDY, TAKING 1IN CONSIDERATION THE
LOCAL CONOITIONS TO BRING DOWN THE COST OF THE COMPCUND WITH NO CHANGE
IN THE LEVEL OF THE PHYSICAL PRGPERTIES. |

*

THE (INDUSTRIAL ROLLS MANUFACTURING INDUSTRY, PLAYS A VERY IMPORTANT
" , .
FACTOR, AS A COMPLEMENTARY ITEM FOR THE FOLLOWING INDUSTRIES?

1.1, PAPER

1,2, TEXTILE

1.3, PRINTING

1.4,- CuemicaL (PLasTIC)

A STUDY WILL B PRESENTED OF THE PRESENT PROBLE™ AND REPLACEMENT OF

NATURAL RUBBER BY SYNTHETIC RUBBER, FOLLOWING THE TRADITIONAL
FORMULAT IONS RECOMMENDED BY THE ﬁLASTOﬂER MANUF ACTURERS AND THE OLD

TECHNIQUES ADAPTED AS WELL AS, FORMULAS COMPOUNOED 1IN ACCORDANCE WiTHN

€ACH LOCAL COUNTRY CONDITICNS.,
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GUIDE FORMULAT TChS

PRiNTiNG RoLL CoveRr
INTERNATIONAL DUGGEST LON

Lavex CrEPE ........ 100,00
RfNAClT.o¢-c--:=ett O'ES
STEARIC ACID . .eears v, 50
IND seevionvennncans 5,00
ANTIOXIDANT oeuvnee .00
Sivtcious EARTH ..., 85,00
T’OZ 266086 5280808 40 5N '0000
ROSEN eiveaseionnass 3
PLASTICIZER NAFY. ., 5
T“m Y EEEEEEREREREENENJ 2
“BTS AN N NN N S BN ‘

SULPHUR sesrassecgee 0,20

213,35
Cun ExpERIENCE
SBR T EEEEENEE N B NN A 80600
Cemrnamgl russew ,,.. 20,
SYEARIC ACID ...... . 0.
ZNO [ B B I BN BN Y N N B I BN ) OI

PBN . iieevrevarone
PAN L. it iiicienoanio
CLAY (cauLtt BRANCC)
1] 2 { 2
PuasTicizer DUTREX 33
SULPHUR . iarcaruras
TMTD [N A N B I BN
MBTS 2000 BB i s s b 94 0B
PF (epuENOLIC FILLER)

- D
- - » - -

QONIIOOOO
3388833888833

-»

CuReg

SPECIMEN OF 4 MM THICK GAUGE AT 142 9C

15! - 30" - 45"

TENS §LE
ELONGATION

150 200 a8t

I65 165 165
490 490 485
Moourus 300% 70 72 77
HARONESS SHORE A 7 58 58

| Cure
SPECIMEN OF 4 MM THICK GAUGE AT 142 9C
15" - 30" - 43 f
ist 30' 43
TENS I LE 2060 200 2C0
CLONGATION 400 40C 450
Vooutus 300% 80 80 B85
HARDNESS SHORE A 60 60 65

CERNAMB| BRAZILIAN NATURAL RUBBER EQUIVALENT To BRrown Crepe w8 2,

GLAY (caubLiM) THE CHEAPEST FILLER LOCALLY FOUND w1TH GRAVITY 2,60,

cosTIng US$ 0,53/ksG.

PH ~ PHENOLIC FILLER WHICH IS TREATED POWDER FROM WASTE OF PHENOLIC
DECORATIVE LAMINATION AND moulding OPERAT!ONS,
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Pl - ReP) Af;‘f‘i’.z‘;T GFONATVRLL Ru"g‘rﬁ Y SYNTHET I RUB_BLE
NaTuraL Ryseer, Biacr CoMPOuNG, REPLACEMEINT AND ACHIEVEMENTS
[NTERNAT |ONAL_RECOMMENDAT 1ON CURE

SP-GCIMIN OF 4 MM THICK Gause AT 151 &C
SMOKED SMEETS ....... '0C,0C 4 - 6 MRS
RENACIT IV ... . v, 0,15 '
STSA“lC AC'D i eee e ('}'50 . w.m
z“o 'Y N EEEEENE NI I ‘2OIGG TENS‘LE ‘CS ‘CS
AnTioxi10anNT DDA ... .. 2.C0 TLONGATICN IcC 100
HAF . .tiveinnnnreces 35,00 Mooutlus 100% Tl 1CO
NAPHTENIC OIL +ovens oo 3,00 HARDNESS SHcPE A gsg 88
ROSIN tovesnesessennn 4.,0C REBOUND RESILIENCE 24 24

GULPHUR 2SI IR NN I B B B ‘5000
FP IR EEEENEINE I I I A S {:‘,’50

MBTS I!"Oi'.!l".'.l.w

160, 65
| Cue Exegrignce CuRe
i SFECIMEN OF 4 MM TrICK GAUGE AT 151 &C
SBR iveeserssessenss 80,00 4 - 6 HRS
CERNAMBL CAMETA ..... 2C.CC
STEARIC ACID soeevvso i, CC 4 ums, O uRi.
ZNO [ EEEEERIEEREEEEERE N B 5.C
CLAY (CAULIL) vuvsnrs 56,00  JENSILE :8% :gg
T VULCASIL sesasssenses 95,00 “LONGATION
! SRF 15. 00 Nobuilus 100% Igg 98
i vessressesinie e ' HARDNESS SHCRE A 9
{ NaPHTENtC PLASTICIZER 5,00 o :
g SULPHUR '« e v vnerrnnns 2,00 HEBOUND RESILIENCE 25 25
iwaTs oovto'ittoovlnoﬁo__m
i 240,00 :

§ NOT ONLY THE REPLACEMENT OF ZNO, WHICH 1S A VERY EXPENSIVE PIOMENT
1N BRAZIL, 8y CLAY, THE NATURAL RUBBER wA$ 80 PERCENT REPLACED BY THE
S AME AMOUNT OF SBR 1502, #HiCH CCSTS HALF OF THE PRICE! NATURAL

RuBBER cosTs US$ 1.5Q/xe, SRR cosTs USS C,70/xG,  SULPHUR WAS REDUCED
ALSO AND |5 PARTS OF PHENOLIC FILLER WERE USFD TO MAINTALN THE

MARDNESS., PRICE OF PHENOLIC FiLLER US$ 0,20/xs,




CUVER -

Papsr Making, oti

GHORE A=S0)

INTERNATIONAL ECOMMEND AT {CN

SMOKED SMEETS ,,.,.., 1GC,00
STEARIC ACID vivinv v c,50
ZNO tiviinr teioennnn
AnTicxi10ant DDE L, ...,
SRF . iiiieiaaees 106,00
NAPHTENIC OIL ,v. 4.0 3

ROSIN evvrivnrinnnnas 4

SULPHUR (..veiroerone 7.0
VuLkactt FP ., ,....., O

MBTS lll‘!"l‘l!l‘ttiﬂ'&lg

CuR EXPERIENCE

SBR S8 2250568802006 42012 s

ACREFINA sovscerasnns
: Z”o [2R 3N BF B BE S B BB IR BN BN BN NE AR B W
Antioxioant DDA, . ...,
FEF [ XN B S I 2R BN B AW SN RY BN BN R BN N J
CLAY Liviinnncnnnnnns

»

-

»

-

3ELBNS
3388338

NAPHTENIC OIL +vevves 5.00
PHENOLIC FILLER ,.... 10,0C
SULPHUR soevrrvnrsnnns 5,00
MBTS iiieve cinnasns i.CC

CoMMENTS

«

H

CuRre
SPECIMEN KG/CM® OF 4 MM THICK GAUGE AT
150 oC - 4/6 ums i
4 MRS, 6 MRS,
TENstLe ST, 90 80
TLONGATION AT BREAK 8C 80
150 150
Moouius t00% 67 70
REBOUND RESILIENCE 30 30
HARONESS SHORE A 90 90
Cureg
SPECIMEN KG/CMZ OF 4 MM THICK GAUGE AT
150 ¢C - 4/6 g ;
4 MRS, 6 HRS, g
" TENSILE ST. 80 85 |
ELONGAT 1ON AT BREAX 150 150
Voputus 10C% 70 70
REBOUND RESILIENCE 30 30
HARDNESS SMORE A 90 90

THE REODUCTION OF ZNO AND SRF AND THE REPLACEMENT OF 80Tt BY CARBON

BLACK AND LOCAL CLAY, NOT ONLY REDUCED THE COST BUT, KEPT THE OTHER

PHYSICAL PROPERTIES,

ALMGST AT THE SAME LEVEL,

THE ROLLS FOLLOWING THIS FORMULATIONS HAVE BEEN IN OPERATION WITH NO

TROUBLE, WORKING CONSTANTLY 24 MOURS A DAY,

RugseRr | 1GHT CoLORED COMPOUNOS

IN LIGHT COLORED CCMPOUNDS, THE CRITERION WERE DIFFERENT BECAUSE WE
CAN NOT USE THE CHEAP FILLER PF AND THE CLAY MUST BE THE TYPE A MESH
320, ABSOLUTELY WH'TE, wiTH NO FEy 03 CONTEWT,

*
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INTERNATIONAL PECOMMENC AT (ON3

SMOKED SHEETS OR

PALE CREPE,,..evssea., 100, GO
STEARIC ACID . ... cevuse C.50
ZINC OX'DE ou0uvevnnne 5,60
ANTioxt10anT DDA L, ..., t, 50
Vuetcasit 5 Lo.ievesne. 30,00
SILICIOUS EARTH ...... 90,00
D T102 L eiennnnneerses 10,CO
COUMARONE RESIN ,...0.. 3,00
ROS'N CEs s PB O8NS I B Y 2000
NAPHNTENIC CIL ceverso. 1G,00
SULPHUR S0P 8 S0 B eSS 0'20
TMTD LS 3N B B NN B BN AR BN IR IR N 2N ] 2'80
Cz LI BB RN BN NN B AR RN N AR N O N ‘.OC
OuR RECOMMENDATIONS
SBR |502 s 0% 68 ¢ 6 &8 & 0 70Q00
AQREF'NA tOE BN 3N BN BN BN BN RN BN BN BN ) 30({:“0
ZING OXIDE vivvvenesss 5,00
ANTsoxt10anNT DDA . ,,.., 1,50
VuLcasit S sovveeeeess 30,00
Wuive Cavttm ,,,,,..,. 1CC,0C
TI02 ., viiinirnnn... HO,CC
NAPHTENIC OIL svueeses 5,00
SULP“UR TR BN BN ST N I B Y B I I A 0,20
MBTS YRR Y :;0(:
CZ LR BN BN RE AR B BN BN BN BN BN BE BN BE RN BN AN AN J "Oo

AGAIN THE COST OF THE COMPOUND WAS REDUGED, KEEPING THE SAME PHYSICAL

151

2. HRS, 4 HRS,

Cure
SPECIMEN CF 4 WM THIGCK GAUGE AT
2 - 4 MRS
TENSILE STRENGH 160
TLONGATICH AT BREAK 585
Mobuwus 320% 41
HARDNESS sHGeE A 49
REBOUND RESVLIENCE 62

160
600
37
48
60

Cure
SPECIMEN OF 4 MM THICK GAUGE AT 151 €C
' 2= A VRS

2 WRS, 4_nR§,
TENSILE STRENGHT 150 160
ELONGATION AT BREAK 600 580
ModbutLus 30C% 45 40
HaARDNEES SHORE A 50 50
REBOUND RESITLIENCE 60 6C

PROPERTIES, THIS COMPOUND 1S USED WiTH SUCCESS IN LAMINAT 1ON OF PveC

SUSPENSION TYPE WITH CLOTH, ROSIN AHD COUMARONE RESIN WERE ELIMINATED
'BECAUSE OF THE STAINING PROBLEMS AT THE FINAL PLASTIC LAMINATED

PRODUCTS,

-

THE CTHER IMPORTANT REPLACEMENT OF NATURAL RUBBER aND EFDM BY REGULAR

SOR 1502 BLENDED WITH CERNAMBY SRAZtLIAN RUBBER, WERE IN THE PLASTIC

I NDUSTRY Fda EMBOSS ING ROLLS THAT WORKS NORMALLY AT A TEMPERATURE Of

20¢ eC,

THE SULPHUR MUST BE KEPT A5 LOW AS POSSIBLE, OR EVEN

REPLACED BY TMTD AMD INORGANIC FILLER, SUCH AS NATURAL SCREENED CLAY

MEey 2985




BLASTOLRR

RILLS

(Y ()
\ N4

O
}

METAL EMBOSSING ROLL

INYEZNATIONAL SusecsTion (1),

EPDM . i e, ICCLCC
SRE i i, 60,00
NaPHTENIC L ,...... 2C.00
ZOINCG OIL urer vurnn, 5.00

STEARIC ACID ..,..... V.50
TETD L i innnenn. i. 50
=0 B 0,50
SULPHUR ., i vnnn,. t.5C

Cost Per k6 USE 1,00

DuR_ExpeRiENcE

SBR ‘502 LI R A R TN 56:06
ACREF'N‘ I E R R RN ERNE NY 50;00
SYEAMO ACfG sr e stog
CLAY A tvPe ,iu4uvve. 60,00
LiY“OpO"El LR I N AR, 20.00
Z“Q e-o'ncﬁucttcﬁﬁﬁc; ?{),C(ﬂ
ANTioxipany ODA ,,,, 1.CO
SULPHUR tuvivnnvrsees 2,50

,V‘BTS LN 'Y !.CO

LR AR BB BN R BN B B R

Cure
SPECIMEN OF 4 MM THICK GAUGE AT 160 ¢
, 2= 4 uRrg
2_HRS, HRS
TENSILE {82 x 180
CLONGATICN 760 800
Meouwus 30CY 60 58
x 182 x6/sqem
CuRre
SPECIMEN OF 4 MM THICK QAUGE AT 150 ¢!
TENSILE STRENGHT 180 172
ELONGATION AT BREAK 750 700
~Mobuius 300% 50 5%
REBOUND RESILIENCE 60 55
HaRNESS SHORE A 60 60




iV, - CENALUSION

{THE PURPOST CF THIS PAPER WAS T SMOL THE PRACTICAL RESILTS ACHIEVED
BY ONE COMPANY ESTABLISHED 1N DECEMBER {248, wMiCw TCDAY 1S THE
irwmu LARGF ST MANUFACTUXL & NF RUBBER RULLS IN PIRAZIL, Twne
%stﬂauarnru DISCLOSED is BASED " YEAHS AND YL ARS OF EXPERIENCE,
iuowevcn WE CAN NGT GUARANTEE THE SUCCESS OF THE RESULTS IN
§Du°LICATl0N OF TH1S WORK ABROAD.  FROBABLY DUC TC LOCAL CONDITIONS,
JTHE COMSOUNDER WILL MAVE A CONSIDERABLY LABCRATORY AND A PILOT PLANT
f;oascavnfnons. BEFORE releasing THE NEW COMPCUND TO THE CUSTOMERS,

:! LG HOPE THAT THE EXPERTS INVOLVED IN THIS INTERESTING FIELD wiLL

£ FIND THE INFCRMATION OF THE PAPER USEFUL AS A STARTING POINT FOR

? TRIALS, ON ACCOUNT TO BRING DOWN THE COST FOKMULATION WITHOUT

§ AFFECTING THE FACTCRY STANDARDS,







