Wi 3 e

g o] Kot A B 5l w7LE
T2¥e), foEeo] B 1

B | I

AdnFole S8 e F571 gk 2y
¥R B3] RES 27 @Evte] e
I Qlc},  EoMESBAEE o ksl A RS, RE E
9+ HPNP (R#A&%F . High Performance
Natural Polymer)eti £2$%c HPEERMAY
KRIFE WmENSZ Ryl s BAS
REBR 2 A9 #KS ol & sle ol &EYP
2] sh}olt}t. HPNP+ Megapoly, Propoly ¥ Su-
perpoly2 Hak=le] Qlrl. Megapolys FEMO.E
Propoly/Superpoly?} #f@inEsd XREAE) %
B3 SEELES g AXARLT Mo Ram=
A KR5-¢} velo} 2R (Polymethyl metha-
crylate) 99} HESHCIT). £ Fe £EAR ¥
#, Yt 2 HPNPS) Nttt %ol BRste) famesh
A st $elv 9714 B B B
BT FERTE BRI —Esh S5
£/ Bve= BAEE=c= RiolA HPNP7F #5
3 THEEE by e 2 BFHshe vlolt).

HiRoE RATT= L8ty B4 @silA
W 2= BEEAC HAAAN L MRS 3B T
2 2 EFIE ] k. Aol AR EREE]
LEBR s Eibl #EsAF 371 HalA poly-
mer®] BHHMES EHs= HROE #BMEAT=
dlo] gic}h. 2] FREKNS & HERE Be

(B RS R&EE#H

144

A|AAN HERRR) Bl KT AL THA
Ear}, 28 22 NR(RARZLT) kel #3615 1R
AQl o] EokEich, BMEY RRILT-E £E
317) 9180 A g i & SRS ok R}, 29 22
FIZ A halogenftd NR, cycle 1t 3 NR, FFEA{LE
NR%e] it} _

a2 g Lo BREhE o) F At ksl
)2 HEgdlar BR=ET ok, 2RISR W
Be AR dv 4] BUNRAT BHEEX
RELE (HPNP) 2tz A& gradest 2alolA
ole] ESMHENBAZE Bhdel fk3lA BE BRE =
slt}. HPNPE Megapoly, Propoly @ Superpoly=
BaiElel Aok FEAAe AEAES AL Bl
# B NPHPQ| BAsr Rizkol BsiA Emg st
Bk st 2zl gl

Megapoly

Megapoly(MG) 3t 2k E&HEe} welola Uiy
IE(PMMA) 7} —%k8) EAHESl AltRa=R 219
ZELAHELH Aot ARAMABSS RRIT &
B A BHsHA SRS st A et}
aYRpe] EEMES ARk FEABSS doAA
HEsA stedd ERA. o) fEREEE
SR SolA B 2L B BRnE
masta 9low RES Bhzic)Re] kel &)
A 9ol Fig 1o FEREN Bsix BRs)



o]z ot B4l WizbEe], =R ¥, X g n#

INITIATION
catalyst
RO—OH ——— > RO-+ *OH

PROPAGATION
1) ACTIVATING NR

CH,

|

C—CH;

I +R—0- —>
CH

{
CH:

2) GRAFTING THE MONOMER

)

CH, CH;

é—c:H3 + CH, = IC —_—
|(IIZH éOz CHs

T

3) MONOMER POLYMERIZATION

1
(i:H CH, CHs

I |

CH—CHZ ~C: + CHz =Cl R—
|

i COCH,  CO.CH

TERMINATION
H
H
H— MMM - + - MMM —
H

H
¥

—~T T T I T
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Table 1. Grade of Megapoly

Polymethyl methacry-
Grade
late content(% W/W)
Megapoly 15 15
Megapoly 20 20
Megapoly 30 30
Megapoly 40 40
Megapoly 49 49

£okch. PMMA 82 %3h #tA g oay
BEREA $EE A7t #EES 2 MGE
Bt @4 olot. (Table. 1) Z3lW 74 ARSI=
KHRE) B (grade) = MG 303 MG 4991t} la-
texs} EHEE AR HEEE FIMTAESIC

SEASHC B

Megapoly®] 17 fEfiv= 949 elasto-
mereltl.  Table 2= MGEAES 4HAE o
FEIRe) i BolFm 9},

Table 2. Typical raw polymer properties of Me-

gapoly

Properties MG 30 | MG 49
Initial walace plasticity 85.0 99.0
Mooney viscosity
[MS (1+4) © 100C] %80 1530
PMMA content(%) 285 485
Free rubber(%) 9.3 8.8
Free polymer(%) 9.4 10.0
Grafted polymer(%) 81.3 80.1
Degree of polymerisation(%),  93.0 95.0

PMMAEE & 1#MA71" Wallace®} Mooney
Boll K= e vle}l o] K7} HifERIS 2
windo. Bhay-ol BhESE] -]
BB Garafting & YehAH A 8.8%~10.0%
olt},

WIERY HHE
Megapoly+: 8% (Room Temperature) ol A& t
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By W sla fEEtEe] v WHEeldh fn#shd
Frelg2) 7] Wl R R EA B
mo2y wE o KRS sl BawEA
e 4 slth. Table 32 Megapoly 499 XY
Q WY HE-S Bd5 g, MG EAlEE

Table 3. Typical physical properties of undiluted,
unfilled Megapoly 49 vulcanisates

Hardness, IRHD 96
Tensile strength, MPa 16
Elongation @ Break, % 180
Modulus © 111%, MPa 11
Vicat, softening Point T 109

PMMAE Hs|A Bty = Etike] F&e] et
g 4 9lt), wielelzdlel GRS BIAZoEH
SRR S BT o] o) WES Rltk(FRED
£ @A 5 Sloh Table 4& #2kS] FIRAVH

7 Qe AT st o

Table 4 . Effects of Megapoly on stiffness and

strengths.
MG Content| Modulus | Hardness Tensile
(%) (300%) MPa| IRHD |strength,MPa
None 117 31 304
5 147 35 275
10 1.96 48 275
15 412 55 235

{R## (Compounding) 3} & (Vulcanization)

Megapoly+= BAHICE IFHEmEEE KA
FITE I e FOEEY mEEle B2 MmiEH
o] RRIT-9} Z2o] BHEE +% 2 s g
AUtk oA EHERN BEE 2= nEDS
s 7] feiA HdzFel I REE 5
givt, el = e Ay EBEL Exde
HHE fnfe]el 2eiolct. #53) RiEE lelA Fig
2% MG 497} Ze BES BEEHEE Jehiz
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sltt. PMMAE @2 EEY T53 fligkslo)c),
RARS At TERIS A71goeM 0% o
T Uck(Fig. 2).
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NR/Megapoly 49

Fig. 2. Self-reiniorcing activity of Megapoly 49.
(a) Unfilled vulcanized blends of natural
rubber and Megapoly 49 & black per 100
parts of natural rubber (b) as (a) with
50 parts of N-330, HAF plus Megapoly
49.

-Table 5= 95 IRHD(BEE ol vf)e} o
L) g ZEE 98k MG49E MR A
HRAIZ) e Y] BHE ReFa 9k, MG
Ee RIFS €3 ®UE#el 2 RS 23
k. SES Wkt mEES = MGE FH
stal EEe FRfe) AElcets BAKES 4
o2 EE P FERE Zk3 ok

BRe) HE

Megapoly®] %% EAHES) BIENES KRS
sk PMMA H8e)l 25 e &E AR
Bl B RO} ok o) TAXE BE B
Sz} o] Mt o MES BHS AR

Table 5. High hardness formulations based on

Megapoly

L Parts by weight

Non black
Materials balc}( filled
formulations ormula-
tions
1 2 3 4 5
MEGAPOLY MG49 | 100 | 100 | 100 | 40! 50
gall\sltgaé%bber _ B -1 60!l 50
Zinc oxide 5 5 1# 5 5
Stearic acid 2 2 1 2 2
Titanium dioxide -1 10 - - -
Silica® - - -] 50 -
N-326, HAF-LS black - - - -1 60
Process oil - - - 5 -
Activator® 1 - - 21 05
CBS 0.7 - - 2| 05
TMTD -] 05 - - -
ZDEC - - 1025 - -
MBT - - 1 - -
N, N-Dithiobis- _ _ 1 - _
Morpholine’
Sulphur 25) 15 1 3| 25
Santograd PVI* - - - - 06
Antjoxidant As requird

a. Transparent or colloidal type

b. Ultrasil VN3 (Degussa)

c. Polyethylene glycol type

d.Sulfasan R (Monsanto)

e. Prevulcanization inhibitor, Monsanto

For cure time : 15-20 min at 153C  (for formula-
tion 1 to 3)
15 min at 160C  (for formulation
4

FEEROKEA N B, PMMAC] #3014
B BAR e B G 5 EFAH
229 BE HRol 18%H 15%2] HEYd Wl X

W2 HEE Ve 1 B 25 2 B
B AEAA ¢v FekaE e Aol "o
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o] HE-S WEMCLE —HlMC 2 WallA Me-
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Froll A SEAE I ok, & WEBEA Zey #E
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%% (Adhesive)

Megapoly®l LB e BT Fod= A
otoba] LEo) 7} A A Q) fth 3 e o) A e =)
o2 @K Wrskx] 4] diol E58) ERFT
HENS KiEsEch BT BEE51S REM
PVCEERIC ¥R £E B BRDES 7}
Aok Fck. MGESE7] A2 e HERY
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ol e} By Ryl BigE Fmaa g
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RS s 27H FREETE ez ok
#IE S B.P.844.3112 £H RS HikiS M
HolZe B[ HEEEDRES F5F MGY &
Fikel #al A 383t ot B.P.845.052¢F 864.
818% EAR(ZEASN) 9 NR #EHe} ZeloE KiE
£3] PVC & Abolell tie-coatZA MG {#A#kol
BAsH A BigAste slvh. MGEABZYE w1
ERMGRA REY PVC #2358 blo) Z& JIS C2336
3} IEC 454313} zro] £1& BIFEF4S TLRAIZIZ
itk MG latex®} &M EAEE (BK RED)
33 FRHAT. v (Mooney) ¥l wlel, 7
Rt BIEHE nbe} go) ¥ goul=e gloz
BEENE BEE 5 ok (3825 L3 PVE/D. V.
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Table 6. Bond strength LB/IN Width (180 Peel
test) '

Monney [5% Solution |3% Solution|3% Solution

viscosity |in toluene |in toluene fn toluene/MEK

63 26 P 97 90.7
75 13 43 93.8
116 13 5.8 76.8

Soleingft &4 153C N4 1087+ MEE). Table 6
2 Mooney HESHRABERRT BEEVERA #H
i) R el Eeh A g s Eodch, HolZ
LSl EEREH MG Tid BigEA =3
gy A= gl
o EFelrd EE JETE SHe
EH.
o I EPUH SREE PVCE KEY 2F ¥
viet z7le] BEA1Z vt
o 3o MR B8 FEejol2H 29 e M
EHE RS2 EPDM Z2o EEAA o
o HojRA wlE FE ZV|E by
Aol —kiyel 7HE L] &8 HESlY =&
E R FHHEE 2802 Yol A8
BEH
« 152 PVC, &HEoInE 71E, 8] ¥
Hith EAEA 22 o

wRotel i

wAR(EHELM)

53 wWaBEMe g7 9ol Megapoly?
EAHBEE REESH Bl Ao W 3
& YRS wEe] Il sk o) drelle YR
(Table 7) EBHEJA 3, st &, Axg
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Table 7 . Formulation of Megapoly 49 for chop-

ping board
Materials Parts by weight
MG 49 100
Zn0O 5
Stearic acid 2
TiO, 10
TMTD - 05
Sulphur 15

Cure : 15 min at 153 C (up to 12 mm thickness)
The hardness and cutting resistance, together with

the good chemical resistance of MG compounds,
allow a chopping board made from it to be easily
washed, sterilized and disinfected. The materials
meet a limit of less than 8% extractables in and
extraction test with method.

Table 8 . High hardness vulacanizates formula-

tions containing reinforcing resins

Parts by weight

Materials 112134

Natural rubber(SMR 10) 100 | 85 {100 | 100
Process oil® 10{ 10| 10| 10
Zinc oxide 5| 5| 5| 5
Stearic acid 2 2| 21 2
N-330, HAF black 110 | 80| 80| 80
Processing aid* 5| =1 —| —
Megapoly 49 -13| | -
Pliolite S6H® i el I o
Phenol-formaldehyde resin - = —-120
Antidegradant® 21 2| 2| 2
Waxh 3] 3| 3| 3
Sulphur 28128 3128
N-¢-Butylbenzothiazole- 0.6) 06|08} 06
2-Sulphenamide

TMTD - | —101]01
Prevulcanization 04y —| =} —
Inhibitor!

Mix properties
Mooney viscosity, MLI+4,100C | 136 (104 | 80 |107
Mooney scorch, ts, 120C 8| 12] 17} 7
Monsanto rheometer, 150C
ML, torque units 19| 10| 85 13
MHR, torque units 56| 38| 79| 47
Scorch, ty, min 4212745 21
Cure, t(95) min 151 13| 14| 15
Time to 5% reversion, min| 35| 33| 40| 55

a.SMR GP and other SMR grades may also be
used.

b. Dutrex 729

c. Mixture of zinc soaps of high molecular weight
fatty acids, Struktol A60

e. High styrene containing ca 85% styrene

f. Containing 10% hexamine, Cellobond F1115H
(BP Chemicals)

g. N-Isopropyl-N’-phenyl-p-phenylenediamine, eg
Permanax IPPD

h. Sunproof improved (Uniroyal)

i. Santogard PVI (Monsanto)

Gohe BES LS firstz ok o7l
Fr® #TE MGInEe) 7HA5L e &R
RS Forstel v E Bl B Bl #1552
Wyl shAut 453 miREe] e s e] WEA
Ya A B INE S TR MGInEe] 73 55
FoRstL 9l ‘

#E58 (Latex)

Megapoly2] #imgf) HE-S latexBlol A= =
EFEHA FRE 5 sk ofd H5EelAx latex
fo) ke [EHHEMS AR A Aue
MG latex?) F¥ERM LS FREARS #EEstdch
Latex$ie] #zre] 512452} puncturesfiEE el gk
B-L MG latex = latex {B& Hmdo 24 ¥ 23]
2 BEvS EREtsioh e shllch, MG15 latex® iR
el A 5 RAREE, 5IRGRE W BRARE R A
233t RS A ET puncturei®fE RN 1
HPE-S RSt REE AR =3 @ingc fiS
S 30phre] MGI15 latexe 100% #fE 2
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Table 8. Vulcanizate Properties(Contd)

1 2 3 4
Cure time at 150C, min 20 15 15 20
Density, Mg/m 119 . 120 1.28 119
Hardness, IRHD 89 92 88 90
Shore A 87 89 84 86
Shore D 36 36 31 31

Tensile stength(TS), MPa 14.8 17 19 16.3
Elongation at break (EB), % 180 290 330 315
Modulus at 100% elongation(M100), MPa 7.7 6.3 5.1 48
Tear strength, trouser, kN/m

at 23C 16 23 21 32

at 100C 4 21 25 16
Compression set, %

70h at 23T 14 21 25 19

22h at 70C 42 63 45 48
Tension fatigue, 0-100% strain

median life, kc 72 340 290 120

high/low ratio 25 14 18 17
Ozone resistance, 50 pphm ozone, 40T 7 6 6
time to first crack at 20% strain, days
After ari oven aging for 7 days at 70C

Change in hardness, IRHD +4 +2 +3 +5

Change in TS, % =10 +5 +5 +10

Change in EB, % -25 —35 =25 —25

Change in M100, % +30 +40 +25 +25

a. Measure of scatter : ratio of highest to lowest life. Five ring test-pieces were used.

225 38%7x #inA Ak 5139 punctureiBE=
MG159] #¥o] #indtel] uwle} wr} Folx|R|uk
2 Kol A FES vehiA] gttt MG309 la-
tex2}e} BE&S 2BAIC 2 5% puncture?®E 7}
FolAE 7S BAstlre F—3 A"E wad,
EEeee =3 #ingdd. 51§ 59 100%9 &
¥ 2E2) 2 30phre]l MG30o) a4 71%71A]
®ingte}, 2ol S IRME = MG159 Ea% Boke
w31 5245580 A 2] elongation2 ¥rt. MG30E 20
phr BN FHR 712687 50 =192 punc-
tureME £ 3SR Tol Whov) AR A RES
B4 ETEAS 28 iR 2Eeae 8
sk}, 5124 2 puncturediE kol MG304 ¥-&
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Propoly(PA) /Superpoly(SP)

Asiatic PBERemtolAd BEY =JE R
HPNPX: Propoly(PA) 2} Superpoly(SP) RARES
fgolc}.

Superpoly(SP) & BffiinE® RKAZT(NR) <
FIMEFRITS BEIA BEY Ao2ZYE
el EAelch MEBMs ERERN ARK
EnE LS sl BUE"c). SP EARY &
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} strength, N

] é N ABSRA AoPd MIMBESS KT8 PA
&3 B 27HA) WA =, PASOH PASTEM 3
AHg-o] WIEESITE. PA 57 £10039] HAHEW)o}

e o] AER)A] e JEER7)E] 4087}

T 1 @ % 559 31 PA80°] extend® H5olct. o] AL

Megapoly 30 latex, phr BHFM 3l°) elastomer®] B WS Ak}

Fig. 3 Influence of Megapoly latex on the tear(T) AT BHIA GEGIEE BES S Qi) o9z
“and puncture(P) strengths of the vulcanizate. 72 A$-5 Firoe s PA/SPS) EAER

Table 9 Use of Megapoly latex to improve tear and puncuture strength of latex films.

Tensile Elongation Relaxed Modulus Tear Puncture

Additive PHR strength at break modulus at 300% strength strength
(M Pa) (%) MR 100(M Pa)|  elongation(M Pa) (N)  (N)
None - 28.8 905 0.55 1.27 15.3 6.4
Megapoly 5 389 900 0.72 1.64 20.7 8.8
15 10 377 895 0.71 1.74 16.6 9.8
20 375 . 890 0.74 1.73 18.2 114
30 385 875 0.76 1.85 242 115
Megapoly 5 39.8 910 0.73 1.61 225 9.5
30 10 372 855 0.78 1.95 435 119
20 36.5 840 0.87 2.20 30.0 19.5
30 335 810 0.94 2.54 354 20.5
Megapoly 5 349 360 0.74 1.89 212 89
10 333 820 0.80 2.25 20.4 94
20 29.1 760 1.06 321 522 14.6
30 25.6 685 1.36 4.34 453 12.7

Note : 1) Tera strength is based on trouser test piece.

2) Above date are obtained on vulcanisate properties prepared by the following formula (without an-

tioxidant) : pbw

60% NR latex 167.0 50% sulfur dispersion 2.5
20% potassium caprylate solution 13 50% ZnO dispersion 2.0
10% KOH solution 2.5 Curing 30 min at 100C
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= HBf miTd FTEEE S5 dech

Grade(T8%8)

235192 Superpoly ¥ Propoly %+ IEEFE LR
mEHRE, S ZPULY ERd HEES
317) 313 A SR whe) Bl ERE B
&3t dck(Table 10)

MH : MIE0| gie Rkl #H

aEo] AY I e 2717 Bfgel BiE KalA
SP/PA7} 71A1= T A -2 5k E & @%
FEE R 942 NRe= A 8A HESIth Super-
poly403} Propoly802] AUy #EH #sll4 Table
11°0] ®eF 3 glch

SP/PA E&EE vI$ 7Rstn JE BEEE
gz glom e fhel EEN HES Bast gl

Table 10. Grades of Superpoly/Propoly

Nominal proportion

by weight

Grade Vulcanised| Raw
phase rubber Oil

phase
Superpoly 20 20 80 -

Sub-grades

Superpoly RSS 20 80 -
Superpoly ADS 20 80 -
Superpoly 40 40 60 -
Superpoly 50 50 50 -
Propoly 80 80 20 -
Propoly 57 80 20 40

Note : The numercial suffix denotes the nominal per-
centage of vulcanised phase in the polymer

o}, PAS7S 518 oA E  HhiiE #HE-S extender
T Fmdel Yol® R BEES JehAc).
e BEZe MR FEsEA MEE —BY
02 HEHA dolF AXKTTRE 1 ME
2 R4 o) Hako) EINel whel i@mnetc), B2 A
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Table 11. Typical raw properties of SP 40 and

PA 80

Raw Properties SP 40 PA 80
Dirt (44 g, %,wt 0.005 0.01
Ash, %, wt 0.30 0.70
Volatile matter, %, wt 0.35 0.40
Nitrogen, %, wt 044 0.50
Initial Wallace plasticity 47-52 75-80
Ty | ew 0w
Acetone extract (%) 2.70 310
Gel content (%) 41-45 82-86
Extrusion die-swell (%) 7-9 6-8

toluene S HASHE gelBzETTS MNEY A
o) & FE T LY BEREYE RodF
o},

Macklow-Smith #H plastometers: EiEsl A =}
A Die-swell®l HEL &3] Yor] &R
BEe Bo4E Ad TES Bl

HMED FIRS
SP/PA Ze=te] Bret Yol LFREWH &
A Zeie $3Y9E 5L 3 Mooney
S ®/iInAA 5 sl S Tt 2¥dx
BEEDS WEN HES BEAIAE deth
o]g}zte] $4-% BiES Tacel #E RELE 71X
WA TR Ao FIBE Fct
o FRHEEHCRED | HA HES e EEY
Die-swell.
o FikE BH3A 3t FHo) HalA B 2
B¢ sk fiE £9 K% markingl
He BN S 2L BEY BERS /A2
stk
o EEER WHIBE S AENKS BAATE
LY WS sl 232& (Scroll) 2
HEE ) R s
o Kol B} REH T flEEFe] 2ot FA
Hale},
SP Za|m 9] #AIgt Bt FEBIE BESH
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Table 12. Comparative viscosities and extrusion behaviour of sp and non-sp rubber mixes with

different volume loadings of calcium carbonate

Volume filler Compound Mooney Throughput Die-swell
per hundred volumes ML(1+4) @100C g/min %
rubber RSS SPRSS RSS SPRSS RSS SPRSS
None 30 35 200 1000 49 25
2 - 38 54 320 940 31 20
50 40 55 420 600 20 1
80 75 90 560 530 14 6

1. Data obtained with a 76mm, variable speed, hot feed extruder, tubing die 29nn external, 22mm internal diame-

ter.

2. Screw speed adjusted to give the highest throughput consistent with good surface finish.
3. Die-swell measured as percent increase of external diameter of tubing over that of die.

fastd %4 BHEEGHAA ERA(Table
12). FSEBPY A= wo) SPe} Hw T £
£} AeolAlch, aFkte} 7 SPE HHTSE
Qoix = IMTIERES] 58 ®Bins BE=w 7E
#lo) E&3 A Ehgch SP/PA BRUY =
HEREY Eis AAISAl Tabie 1390 FiRs)
ok, o] &9 ScrolEEE FEAHT-EE 2HEl
FEslAl ol FEES EEEEe wE e
HE} 34 @midcke 7o) BEsiel.

LPA80= Ml HESTTEES) (BF R InLisel f5&
He FE3EED) E HEY —fis 405
EEE Y e BmE Baske LahE A
Table 14 Fr=o} slch, EBRENNAY BEd
(—E) HHBEG TlA o] {LEHS %l RSS
VHIT AAL KES % Tubing® £t ol8%
AL ¥8 LS PASS Zelx gv IFE

RETZH YHE) HHAE obF’ %S F

A F3A BEE 5 ook B SIREES Et

Table 13 . Extrusion throughput

Compound based on Throughput(in/min)
RSS 184
SPRSS 204
RSS/PA 80(60/40) 212

P} phELEL) A o] RS PASOSY RAeH 4
(R}, 2|3 HI A= =3 vpsiR| ol
FERsre) hnLFEsiehs 2el SP/PS iitv K&
R (FEY HEY HH ¥THeR &S
u] x| %] ok=r), o]23H HE S zhola vk FELS
i RN e Hitkyle) e ZiRES| SPx
oA Jehtz glch HiEe PASOS SES
022 HE 100%7H] FHEeR Mo BE&A12
Bame) EE-S BERFATN o224 Kol
sl e S8uiA ol el BEE vehy
Ro] FocKTable 15). IR, HEE A2
fhiER wE-eso) WEEE 28899 PAS) A%
ol AR KRG AR AR dol sl Mg
Die-swell'& B A1 71+ SP/PAS] #8171 JRE Table
150 EWs) HodF L ek, HEEE 40 IRHD LIT)
RS B3 BAWS @ i Lol EEstct.
PA 572 o]eb e [REtS 44 E 5+ Sith
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Table 14. PA 80 in High quality coloured tubing

Compound : Rubber 100, MBTS 1, TMT 0.25, activated whiting 40, zinc oxide titanium dioxide 5, colour 0.75,

sulphur 1.5, antioxidant 425(Accelerators and. sulphur reduced by 40% for PA 80)

Pale crepe 100 50

PA 80 - 50
Compound Mooney viscosity 45 58

Mooney scorch time(min.) 9 6

Extrusion rate (cm/min.) 98 154

Extrusion rate (c.c/min.) 36 35

Die-swell % 108 29

Condition of surface rough smooth

Degree of collapse nearly complete very slight
Vulcanisate properties New Aged New Aged
Tensile strength (M Pa) 244 20.2 251 225
Elongation at break(%) 655 475 700 585
300% modulus (M Pa) 32 5.9 32 45
Hardness (B. S) 50 - 50 -
Split tear strength 20T (g/min.) 1375 - 1840 -
Split tear strength 120 (g/min.) 720 - 820 -

Extrusion at 40 r. p. m . scroll speed through die 14 mm O. D., 6 mm. L. D. Vulcanisation in open steam 30
min. at 4.2 kgenl, Die-swell measured as increase of cross sectional area of tube over that of die.

Vulcanisation 5 minutes at 140C.
Aging 14 days in air at 70T.

Table 15. Retention of vulcanisate properties of mixes containing increasing replacement levels

of SP rubber

Parts by weight

Natyral rubber (RSS 1) 100 80 60 40 20 -
PA 80 - 20 40 60 80 100
Zinc oxide 3 3 3 3 3 3
Stearic acid 1 1 1 1 1 1
MBTS 1 092 0.84 0.76 0.68 06
DPG 0.1 0.092 0.084 0.076 0.068 0.06
Sulphur 3 2.76 2.52 2.28 2.02 18
Mix properties

Mooney viscosity ML1+4, 100C 36 40 46 52 63 78
Mooney scorch, ‘ts, 120C, min 25 24 21 16 12 8
Die swell, % 150 91 49 25 15 1
Vulcanisate properties, Press cure : 20 min at 140C

Hardness, IRHD 44 44 45 45 46 44
Tensile strength, MPa 26 28 28 26 26 25
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Elongation at break, % 735
Modulus at 300%, elongation, MPa 17
Compression set? 1 day at 70C, % 18

750 740 750 735
1.7 18 16 21
18 19 21 22

1. On tubing ; die swell measured as % increase in cross-sectional area.

2. Cure : 30 min at 140C
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Table 16 . Soft Mixes

"Parts phr

PA 57 75 75
SMR 5 25 25
Stearic acid 2 2
Paraffin wax 2 2
Actd, calcium carbonate - 40
Antioxidant 1 1
CBS 0.32 -
MBT - 0.3
TMTD - 0.1
Sulphur 1.15 0.6
Mooney viscosity 30 26
Cure 10 min at 140C

Tensile strength MPa 15.8 144
Elongation at break(%) 740 660
Modulus 300 MPa 15 2.0
Hardness(IRHD) 30 39
Compression set (cure 15 min/140C) 31 26
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Table 17 . Sp rubber in SBR tubing mixes

Filler loading, parts by weight

Whiting, 50/clay, 50 N330, HAF biack, 50

Base rubber SBR? Oil-extended SBR* Oil-Extended SBR*
SP substitution® Nit PA 80 Nil PA 80 Nil PA 80
Mix properties

Mooney viscosity ML1+4, 100T 61 75 44 65 62 85
Mooney scorch, ts, 120C, min 41 27 41 30 21 13
Extrusion properties

Throughput, g/min 920 1020 1100 1040 960 1020
Die swell®, % 21 11 14 9 18 9
Open steam properties

Collapse, % 5 nil 10 nil nil nil
Shrinkage, % 3 2 2.5 15 6 4
Water marking slight nil slight nil nil nil
Vulcanisate properties(on press cures)

Crue time at 153C, min 35 30 40 35 30 30
Hardness, IRHD 63 64 47 52 60 67
Tensile strength, MPa 9 10 7 6 21 18
Elongation at break, % 680 660 610 600 330 260
Compression set, 1 day at 70T, 43 35 33 28 21 25

1. Ingredients (parts by weight) : rubber, 100 ; zinc oxide, 5 ; stearic acid, 1; CBS, 1.2'; sulphur, 2.

2. To give base rubber (SBR or OESBR), 75/PA 80, 25

3. Grade 1500
4. Grade 1778

Table 18. Advantages of SP/PA polymers

Operations Attributes

Extrusion Faster production

Reduced die-swell

Calendering Better surfaces

Improved gauge control

Less shrinkgage

Reduced temperature sensitivity
Moulding Lsee air- trapping
Re-working Lsee sottening of mixes
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Greater latitude in machine settings

Smother surfaces and better profiles
Improved shape retention

Pan curing

LCM curing

Very soft mixes

High quality mixes

(for surgical &

other products)

Less collapse or sag

Less water marking

Help to eliminate porosity
Easier processing and reduced
cold flow on storage

Easier processing at low filler

levels.
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Table 19. Commercial applications of SP/PA polymers

Field of application

Positive attributes

Tubing

Hose

Gaskets(eg. refrigerators)

Door sealings

Extruded sponge(eg. car door sealing strip)
Surgicals

Extruded storck for moulded mechanicals
Calendered sheet
Moulded goods

Very soft compounds

Solvent cements

Improved surface, reduced collapse and less water-marking during
open steam vulacnisation.

Reduced collapse and less watermarking.

Shape retention with more accuratel controlled section size.
Improved shape retention.

Better dimensional control of extruded sections.

Permits better quality compounds in to be used while maintaining
the requisite good extrusion properties.

Better dimensional control of blanked units.

Better surface finish. easier handling, reduced shrinkage before and
during cure for hand-built goods ; better processing permits upgra-
ding of quality.

Higher stock viscosity minimises air trapping in intricate moulds.
Reduced cold flow in storage and easier handling on account of hi-
gher stock viscosity.

Permits higher concentration of solids.
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