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1,-   tNTRGDUCTK-N 

I    WAS   KINDLY   REQUESTED   BY  ÜNIOC   Tü   PRESEN!    A   TECHNICAL   PAPER   COVE«INO 

THE    APPLICATION   Of   SYNTHETIC   RUB   £«    INaPAZtL,      Cc^SIOERINQ  MY 

EXPERIENCE   FOP.   OVfP    M   YEARS    IN    THIS   flCLO,     AND   WITH   THE   PERMISSION 

or TMS POARû of ERMA  INDUSTRI AU ROLLS MF.,  RIO DE JANEIRO, 8RAZIL, 

I    AM   PRESENTINO   THIS   ?M>t*  WHICH    A ILL   SHOW   THE   REPLACEMENT   Of   NATU*AL 

POLYMER   8Y   Si*,     IN   SEVERAL   ROLL   FORMULAT ICNS,    IN   THE   VARIOUS   FIELDS 

Or   APPLICATION,    SUCH   AS,   PA»ERf    TEXTILE,   PLASTIC   ETC, 

THE EXPERTS FAMILIARIZED WITH THIS TYPE OF  INOUSïRY, WILL FINO A 

OtriNlTE   STARTING   POINT  FOR   A   STuOY,    TAKING   IN   CONSIDERATION   THE 

LOCAL  CONDITIONS    TO  »RtN© DOWN   THE   COST  OF   THE   COMPOUND  WIT«  NO   CHANGE 

IN   THE   LEVEL  OF   THE   PHYSICAL   PROPERTIES. 

Tuf    INDUSTRIAL   ROLLS  MANUFACTURING   IMOUftTRV,   PLAYS   A VERY   IMPORTANT 

fACTOa,   AS   A COMPLEMENTARY   ITEM   FOR   THE   FOLLOWING   INDUSTRIES? 

1.1.« PAPER 
»,2,- TEXTILE 
I.3.- PRINTING 
1,4.« CHEMICAL (PLASTIC) 

á   STUDY WILL   *£   PRESENTED OF   THE    PRESENT   PROBLEM   ANO  REPLACEMENT   Of 

NATURAL  RUWER   BY   SYNTHETIC  RU»S£Rt   FOLLOWING   THE   TRADITIONAL 

FORMULATIONS   RECOMMEN0L0  BY   THE   ELASTOMER   MANUFACTURERS   AND   THE   OLD 

TECHNIQUES   AOAPTED   AS   **LL   *S,    FORMULAS   COMPOUNOEO   IN   ACCORDANCE   W«TH 

EACH   LOCAL  COUNTRY   CONOITICNS. 

f I.- QUtQE FCMIULATICNS AK3 TCCHN^  HIGHLIGHTS 

TV PEA   OF   SVftTirTlC   PuBBER  »SfO    IN   BRAZIL 
(FOR   INDUSTRIAL   ROLLS   PRODUCTION) 

SSR 
NlTRILE 
CHLCRCP^ENC 

F.P0M 
SILICONE 
HYPALON 



1 

GUtDE  FTSMULATICNQ 

PRINTING ROLL COVE:« 

INTERNATIONAL SUGGESTION 

LATEX CREPE  
RENACII ,..,,,.., 
STEARIC ACID 

ZNO  
ANTIOXIDANT ,.... 
Sinetous EARTH . 
'"up  ••»••»•»••»• 
ROSIN ,  
PLASTICIZER NAFT. 

) M I U      ...... ...«a. 

Mola   té»********* 
SULPHUR ......... 

213.35 

SBrc  ................ oU.uu 
CERNAMBI  RUSBER  .... 20.00 
STEARIC ACIO  0,20 
ZNO  0.50 
PBN   ..........>..<•• v», JU 
P AN   ................ 0.50 
CLAY (CAULI?   »RANCO) 80.00 
SRF  ... 10.00 
PLASTICIZER DUTREX33 8.00 
ÜULPHUR  2.00 
TMTO  0.20 
MBTS  0.80 
PF   ( PHENOLIC   FILLER) »0.00 

CURE 

SpccäMFN or 4 KM  THICK GAUGE AT 142 GC 
15' - *ñt - ** 

100.00 
0.15 iil XL 45* 

0.50 TENSILE 165 165 165 
5.00 LLONSATION 490 490 485 
1.00 MOOULUS 300% 70 72 77 

85.00 HARDNESS SHORE A 57 58 58 
10.00 
3.00 
5.00 
2.50 
1.00 
9t29 

CURE 
SPECIMEN or 4 mm  THICK ôAUSC AT 142 to 

*WB*^*****WW *^*^**93M^*^*^ ^^^^^^^^^ 

TENSILE                          200 200 2C0 
ELONGATION                     400 400 450 
MODULUS 300*                 80 80       85 
HARDNESS SHORE A         60 60       65 

CF-RNAWBI BRAZILIAN NATURAL RUBBER EOUIVALEWT TO 8«ö**I CRìPI «8 2« 

CLAY (CAULI**) THE CHEAPEST FILLER LOCALLY FOUNO WITH GRAVITY 2.60» 

COSTINO USI 0,53/KG. 

PH - PHENOLIC FILLER    WHICH IS  TRE ATEO POWBER FROM WASTE or PHCWOLIC 

DECORATIVE   LAMINATION   ANO   moulding   OPERATIONS, 



ili.- REPL&C-^T C*   N¿T«'RAL frT&g. 3Y SYH THtT 'Ç RUBBER 

NATURAL RUBBER. Siacr  COMPOUND,  ^fPLACEMENT AND ACHIEVEMENTS 

INTERNATIONAL   RECOMMENDATION 

SMOKED   SHEETS   ., 
RENACIT  IV  
STEARIC AC IO ... 
.. NO   •*•«*•..«•*. 
ANTIOXIDANT ODA 

M APHTSNtC   Oli.    . , 
N O S IN   i • i < t • • • i i 
SULPHUR     
i>     .<«.*«•«<*«.. 

IV) L3 I o   ..«..«««••• 

• < I • • !0C.0C 
. > • • > 0.15 
a  *   <   «   • 0.50 
>   »   «   *  * 120,00 
•  •   •   •   • 2. CO 
t  «   «   «   f 35.00 
•   •   «   •   • 3.00 
•   *   •   »   » 4. OC 
t   »   »   t   • 15.00 
*  *   •   «  • 0.50 
*  *   »  »   • , fijft 

I Cu,a EiWiWi 

i 
! 

CERNAMOI   GAMETA   .... 
STEARIC ACID ....... 
¿.NO   ............••* • 
CLAY (CMJLU)  
VüLCASIL   ......... • . 
5K»    ......«...«..*» » 
NAPHTENIC   PLAST ICI Z£® 
SULPHUR  ••••..«•.*•« 

gt**iM§ 

tea» 65 

80, CO 
20. CO 

i .00 
5.00 

55.00 
55.00 
15.00 
5.00 
3.00 

 l»W 
240.00 

CURE 

SF-.CIMCN   Of   4   MM   THICK   GAUttL    AT    151    ^C 

 4, .-, 6 H*§     . •  • • 

TENSILE 
ELONGATION 
MOSULUS 100^ 
HARDNESS SHCPE A 
^CSOUNO RESILIENCE 

Lüñi, • § ft«J i 
ICS IC5 
i00 100 
IC5 »CO 
68 88 
24 24 

CURE 
SPECIMEN or 4 MM THICK CAUSE AT 151 SC 

TENSILE 
ELONGATION 
MODULUS 100% 
HARDNESS SHORE A 
»EBOUMO   RCStLJCNCE 

100 100 
ICO 100 
100 95 
90 90 
25 25 

NOT öNLV THE REPLACEMENT of 2NO, WHICH IS A VERY EXPENSIVE FIRENT 

IN BRAZIL, BY CLAY,   THE NATURAL RUBBER WAS 80 PERCENT REPLACED BV THE 

SAME   AMOUNT  Of   $8«    1502.   *HICH  CCSTS   HALF   Of   THE   PRICE«.     WATURAI. 

RUBBER COSTS USi  t.SQ/ico,  SBR COSTS USI 0,70/K©,      SULPHU* WAS  ÄiBUCte 

ALSO   ANO   15   PARTS   OF   PHENOLIC   FILLER   *Z*t   USED   TO  MAINTAIN   THE        , 

HARONEss,   PRICE or PHENOLIC FILLER USI 0,20/KO, 



T 

PAPçR MAKING.   r-OLt  Cove«  -.SHORE  A-90 

{ NTERNATIQNAt pCCOM¥£NDAl (CN 

SMOKED SHEETS , 
STEARIC ACID  .. 

ANTIOXIDANT ODA 
»? or 

NAPHTENIG OIL  , 
ROSIN 
SULPHUR 
VuLKACIT  FP   . ,, 
MBTS 

• t • • • i • f < 

• § f • • • i 

*<•«••*•. 

âCREFINA 
INO 
ANTIOXIDANT DCA 

^L#*T    *••*•••••• 

N APHTENIC OIS. , 

PHENOLIC FILLíB 

SULPHUR ....... 
MBTS 

•••*•• 

....<*...•< 

•   •<««*• «   • 

• • •   • 
• • •   • 

• * • 
• • * 

« • • 

» « • 

100.00 
e.so 

4 ceo 
3.00 

100.00 
3.00 
4.00 
7.00 
0.50 
OJO 

257.10 

80.00 
20.00 
20.00 

2.00 
50.00 
70.00 

5.00 
10.CC 
5.00 
I. OC 

?   CURE 
SPECIMEN KG/CM   OF 4 MM THICK GAUGE AT 

150   gp    -    4/6   HRS  

4   HRS,      jg, HRS, 

TENSILE ST. 
ELONGATION AT  BREAK 

MODULUS   100% 
REBOUND RESILIENCE 
HARONCSS SHORE A 

90 
80 

150 
67 
30 
90 

80 
80 

150 
70 
30 
90 

CURE 
SPECIMEN KO/CM^ OF 4 MM THICK OAUGE   ATj 

4 nm*  fr mi 

TENSILE ST. 
ELONG AT (ON AT BREAK 

VOOULUS   100% 
REBOUND RESILIENCE 
HARDNESS SHORE A 

8o 
150 
70 
30 
90 

85 
150 
70 
30 
90 

COMMENTS, 

THE REOUCTION OF ZNO ANO SRF AND THE  REPLACEMENT OF son  BY CARBON 

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

PHYSICAL   PROPERTIES,    ALMOST   AT   THE   SAME    LEVEL. 

THE ROLLS FOLLOW IM« THI* FORMULATIONS HAVE BEEN  IN OPÇRATIOM WITH MO 

«TROUBLE«   WORK I NO   CONSTANTLY   24   HOURS   A  DAY. 

NATURAL RUBBER It CHT COLORED COMPOUNDS 

IN UGH Y COLOREO COMPOUNDS, THE CRITERION WERE DIFFERENT BECAUSE WE 

CAN NOT USE THE CHEAP FILLER PF ANO THE CLAY MUST BE THE TYPE A MESH 

320,   ABSOLUTELY WHITE,  WITH Nò FE2 o3 CONTENT. 

(•am 



I ETERNAI »ON AL    p£Çr.MMçNC .V >N3 

AT 

SMOKED SHEEìS OR 

PALE CREPE. ...... 
STEARIC ACID 

ZINC OXIDE  
ANTIOXIDANT ODA , 
VULCASIL 5 .,,.,. 

SILICIOUS   EARTH   , 
Ti02  
CCUMARONE RES SN . 

KOS IN   .«.«....•»• 

NAPMTENIC CIL  ... 
SULPHUR  
I tv i u  ••«...*..«.. 

I OC;. 00 

5ÜX) 
«.50 

30.00 
90.00 
10.00 
3.00 
2.00 

10.00 
0.20 
2.80 
1.00 

CURE 

.PECIMEN   CF   4      M   THICK   GMUOE    AT    151    -G 

 . . l     '    *    HRS  

2 H*?t 4   HRS. 

TENSILE  STRENGH 160 i 60 
ELONGATION  AT  BREAK 595 600 
MODULUS 300% 4i 37 
HARDNESS SHORE  A 49 48 
RE&OUND RESILIENCE 62 60 

AT 

SBR   1502  **••***• . » . • * 70,00 
AcRcriNA ........ ..... 30.00 
ZlNC  Ox IDC   ...... ..... 5.00 
ANTIOXIDANT ODA , . » • . . 1.50 
VULCASIL S  • . t > i 30.00 
WHITE CAUL IM  ... * . . « . i CO. OC 
11u*  .•>>«..«•«•< . . • • > 10, CC 
NAPHTENIC OIL  .,, <«.... 5,00 
SULPHUR ........ >«<<>• 0.20 
MO 1 3    . *.««.•>. .. i .... « 1.00 
w £.    ...•«•<•«<.<« • •«•»• 1.00 

CURE 
SPECIMEN or 4 MM THICK SAUCE AT 151 80 

Z WU 4_Hjuu 

TENSILE SIRENGHT 150 (60 
ELONGATION  AT BREAK 600 580 
MODULUS 300% 45 40 
HARDNESS  OHOPE A 50 50 
REBOUND RESILIENCE 60 60 

ÇWCHTJI 

AGAIN THE COST or THE COMPOUND WAS REOUCED, KEEPING THE SAME PHYSICAL 

PROPERTIES. THIS COMPOUND IS USED WITH SUCCESS IN LAMINATION or PVC 

SUSPENSION TYPE WITH CLOTH. ROSIN AND COUMARONE RESIN WERE ELIMINATCO 

BECAUSE OR THE STAINING PROBLEMS AT THE RINAL PLASTIC LAMINATEO 

PRODUCTS. 

THE CTHER  »MPORFANT REPLACEMENT or NATURAL RUBBER  ANO EPOW BY REGULAR 

S5R   1502   BLENOED   WITH  CCRNAMBI   BRAZILIAN   RUBBER,   WERE   IN   THE   PLASTIC 

INDUSTRY   fOR   EMBOSSING   ROLLS   THAT   WORKS   NORMALLY   AT   A  TEMPERATURE   Or 

200 fiC.      THE SULPHUR MUST SE KEPT AS LOW AS POSSIBLE, OR EVEN 

REPLACED BY TWTO ANO INORGANIC FILLER, SUCH AS NATURAL SCREENEO CtAY 



ELASTOMER 
ROLL 

METAL. lüBOSSIHG HOW, 

IftflC »NATIONAL   Suagg^TiQii   ft) 

SRf 
NAPHTENIC CU   , 
2 »KG   OIL   ..... 
STEARIC ACID ., 
TWTD    
Î/BT 
SULPHUR , 

COST  PER KG U3S I 

OUR EXPERIENCE 

, OC 

SBR  I5C2   
ACREFINA   ,.., 

STEARIC ACIO 
ClAY A TYPE   . 
LiTHOPONE   ... 

ANTIOXIDANT ODA 
SULPHUR ..... 
J/OTC 

• « 

• * 

ICC.CC 
60. OC 
?C,OC 

5,00 
!     -/> 

í, 50 

f.SC 

50,00 
50.00 

1.00 
60. CO 
30.00 
20. eo 

1.00 
2. SO 
1.00 

CURE 
SPECIMEN or 4 MM THICK SAUôE AT 160 5 
 ~ . ? ~ * *Rf  

TENSILE 

WLONüAT son 
MODULUS 3C0f, 

* 182 KS/SQCM 

182 *  180 
760   800 
60    58 

SPECIMEN or 4 MM THICK QAUGE AT ISO 

¿Ji8I.t i jai». 
TENSILE STRENOHT 180 172 
ELONSATION AT BREAK 750 700 
MODULUS 300% 50 SS 
^EÔOUNO RESILIENCE 60 SS 
HARNESS SHORE A 60 60 



tv,- crNCumrN 

THE    PURPOSE   CJ    THH    PAPFR    *AS    1       SMG/,    THC    PRACiiCAL    SiSi'US    ACHIEVED 

BY   ONE   COMPANY   ESTABLISHED    IN   OECEMBER    ¡949,    ."»HIGH   Tt DAY    tS   THE 

FCUPTM    LARGEST   WbKVf ACTu'H <<   Cf     RURBER   Rt-LLS    I *s   BRAZIL. THE 

INf'fiWATltN   DISCLOSED      is    OAStO   -vi    YEARS   AND   YEARS   OF   EXPERIENCE, 

HOWEVE«   *E   CAN   NOT   GUARANTEE    T*C   SUCCESS   Of   THE   RESULTS    IN 

DUPLICATION   OF   THIS   «OR*   A9RCA0. PfiOBABL*   DUE   TO   LOCAL   CONDITIONS, 

THE   COK°OUNOCR   #ILt   HAVE    A   CONSIDERABLY   LABORATORY   ANO   A   PILOT   PLANT 

OBSERVATIONS,   BEFORE reining    THE   NEW   COMPOUND   TO   THE   CUSTOMERS. 

I   DO   HOPE    THAT   THE   EXPERTS    INVOLVED    IM   THIS    INTERESTING   FIELD   WILL 

FIND   THE    INfCRMATIOW   OF   THC    PAPER   UâEfUL   AS   A   START INS   POINT   FOR 

TRIALS,   ON   ACCOUNT   TO   BRINO   0O*N   THE   COST   FORMULATION  WITHOUT 

AFFECT INO  THE   FACTORY   ST ANDAROS. 

fí 

¿utariüAÉ^^^n^ai—Miiiü 




