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Alfin rubber & Alfin IS FH}T BREGHE
o &4 £EH =& butadiene 3} Styrene T
isoprene 0. 24 FHEAEL ol FE AR=Tol

Alfin fBBHA S Morto o] K3l A TR RS

v 2&kKBR Bl QT co-workers & sodium
alkkyl, 2% sodium allyl, sodium alkoxide, scdium
isoproperoxide, sodium chloride 24 ©o]FolA gl
t}  o)s} o] ddolxl Alfin rubber &= ZFES HE
7} A=A 5,000,000 -8 10,000,000 7t =& L
o)A B HTEL ZAHx zojgd = & T
Be A Juz 255 TERT H7 Side v
o EES EWIA god A HAd v T
334 3} Harry Greenberg and Virgil L. Hansley
FX National Distillers and Chemical Corp. ol A /%
e Qe 252 Alfin vt o 24 dihydroaro-
matics 2 {FRHA 300,000 BEY HFEL ZE po-
lymer & W= Ao] WS E A& BRAUS. &
3 HFERE gl sivtz ERA 1, 4-dihydrona-
phthalene o] 4 = o Fggsleh, HFEo) #gH= Afin

rubber (T8 #E 200, 000~300,000)7} tire tread-
stock 2 A2 v milldA £ HES 255 A
T4 Qe A= BRI AL

=z % National Distrillers = &8 100 pounds 2]
pilot plant & BBz AAA AT S o]
B2 TAAEReEA BEY ¢ JEF WEs
A4gr AT BHE

1968 #42¢] F7 Alfin Rubber Co. = Fo]¥9) A4 Z
& oo} A National Distillers 8] ¥ EQl:= Zlfgole] i
FHEAS) LTRSS 40 30,000ton 2 AH &8
o] ol ¥gkx, 19704 4 Holl& HERfEgEl FFA
& A+

Tire tread 8} THEMRE D3] @ol L@l T
o) By wel SBR & A%t t4 Alfin rub.
ber 2 W% fFESIA = 4t} Alfin rubber 2 HE 4
Efe %8 SBR2A e SRR HEHE 4 2
BEL EAY = o 8fFdE Ao BHER
o) #3] S tire tread o] glolA = Alfin rubber
7t SBRut} HEL #RE detz glon] EF tire
tread 2 FBEE wlolE= Alfin rubber 7} KRR T ¥
Age T wES HEHEAA HE Aotk oA Alfin
rubber 9] HE-S AFHRI2 AL

1. HEr #H]

Alfin rubber o] 25 f7ERy HES REBEAA R
3 KR ¢ Table 15 260 F72 w2,

Table 1. Properties of Oil-Extended Alfin Rubber
OE Polymer 137.5 Sunoco Anticheck wax! 2.0
Zinc oxide 50 ISAF 75.0
Stearic acid 3.0 Sundex 790'? 12.5
Santoflex AW 2.0 Accel. CZ%® 1.5
PBN® 1.0 Sulfur 2.5
k BISTTHEWAZER L FHRAE
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Polymer AR 2740! AR 2719* AR 1730° AR 1710* SB R1712
Unvalcanizate
Mooney scorch(257°F), ¢; 267247 25’12 25’04’ 24'37"" 26%42"
Compound Mooney(212°F), ML,,, 47.0 49.0 48.8 47.9 38.4
Green strength, kg/cm® 11 26 13 28 3
psi 156 370 185 400 43
Valcanizate(Cure 293°F)
3009, Modulus kg/cm?, 40’ 89 77 80 92 107
psi 1,260 1, 090 1,140 1,310 1,520
Tensile strength, kg/cm? 40 172 198 197 195 194
psi 2,240 2, 810 2, 800 2,770 2,760
Elongation, %, 40’ 490 550 600 520 510
Hardness, 40’ 55 54 54 55 60
Tear resistance, kg/cm, 40’ 51 54 55 58 59
Ib/in 290 300 305 325 330
Permanent set, %, 40’ 4.1 9.4 6.9 6.9 81
Compression set®, %, 40’ 21.1 22.5 22.7 17.3 21.7
Rebound, Liipke, %, 40’ 45.3 46. 8 39.8 45.8 36.2
Resistance to cut growth®, KC, 40’ 24 34 40 33 21
Abrasion loss’, cc, 40’ 0.119 0.123 0.093 0.118 0.103
Heat build up?, °C, 40’ 29.0 31.8 28.0 28.5 28.5
°F 52.2 57.3 50.4 51.3 51.3
Aged (% of Unaged)
M300 123 139 132 134 118
Tp 100 99 99 106 99
Ep 86 84 85 89 86
Hyg (point up) 7 7 6 5 4
(1) Alfin rubber 80/20 B/I, Sundex 790, 37.5 PHR OE
(2) Alfin rubber 95/5 B/I, Sundex 790, 37.5 PHR OE
(3) Alfin rubber 85/15 B/S, Sundex 790, 37.5 PHR OE
(4 Alfin ubber 95/5 B/S Sundex 790, 37.5 PHR OE
(5) 70°C/22hr
(6) De Mattia, at 2mm-15mm cut growsh
(7) Akron Abrasion Tester, 6lbs/1,000 rpm
(8) Goodrich Flexometer, 24 lbs/0.175 in/1,800 rpm/100°F/25min.
(9) Phenyl-8-naphthylamine
(10) 6-ethoxy-2, 2,4-trimethyl-1, 2-dihydroquinoline
(11) Sunproof agent, Sun Qil Co.
(12) Aromatic process oil, Sun Oil Co.
(13) N-cyclohexyl-2-benzothiazyl sulfenamide
Roll mixing: ASTM D-15-62, Roll temp: Alfin rubber 90°C, SBR 1712 50°C.
Table 2. Properties of Non Oil-Extended Rubber
Polymer 100.0 Sunoco Anticheck wax!® 2.0
Zinc oxide 5.0 ISAF 65.0
Stearic acid 3.0 Sundex 790" 30.0
Age Rite Powder® 1.0 Accel. CZ'? 1.5
Age Rite Resin D° 2.0 Sufur 2.5
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Polymer AR 1530' AR 2540  SBR 1500 CisBR  RSS No.1

Unvulcanizate
Mooney Scorch(257°F), ¢, 29’55 25'38" 38’25 2719 23'43""
t430 238" 220" 440" 251" 1'48""
Compound Mooney (212°F), ML,,, 43.7 45.3 43. 6 4.7 34.3
Green strength, kg/cm? : 10.5 7.2 2.4 1.5 8.2
psi 149 102 34 21 116
Vulcanizate (Cure: 293°F)
300% Modulus, kg/cm?, 40’ 101 102 113 129 122
psi 1430 1450 1600 1830 1720
Tensile strength, kg/cm? 40’ 195 174 200 155 210
psi 2770 ' 2470 2840 2200 2980
Elongation, 9%, 40’ 500 440 490 360 460
Hardness, 40’ 60 60 64 63 65
Tear resistance, kg/cm, 40’ 64 49 56 36 117
Ib/in 360 275 315 200 660
Permanent set, %, 40’ 7.0 3.9 6.8 2.7 10.5
Compression set’, %, 40’ 21.5 20. 5 20. 4 13.4 21.1
Rebound, Lipke, 2, 40’ 33 43 31 56 38
Resistance to cut growth®, mm, 40’ 5.0 59 8.0 3.8 2.5
Abrasion loss®, cc, 40’ 0.168 0.152 0.190 0. 092 0.212
Heat build up®, °C, 40’ 3.5 29.0 25.2 18.5 19.2
°F 56.7 52.2 45.3 33.3 34.6
Low-temp. brittleness’, °C, 40’ —60 —66 —55 —70 —70
(1) Alfin rubber B/S 85/15 (2) Alfin rubber B/I 80/20
(3) 70°C, 22hr (4) De Mattia, 10KC

(5) Akron Abrasion Tester 6 lbs, 1,000rpm
(6) Goorich Flexometer, 24lbs/0.175 in/1800 rpm/100°F/25min

(7) ASTM D-746 (8) Phenyl-3-naphtdylamine

(9) Polymerized trimethyl dihydroquinoline

(10) Sun-proof agent, Sun Qil Co. (11) Aromatic process oil, Sun Qil Co.
(12) Cyclohexyl-benzothiazyl-sulfenamide Banbury mixing; 9 min

Alfin rubber2] 47}xe BLE EEYW R ol 3.75phr & FHEIE oilg H 718l A HE oil-extended
WA= 2ol 2Rk RS B8] styrene o1} isopr- Alfin rubber &= Table 3¢ E7s ulel o] 4fE8H=
ene & A=Y webd =2ebd $7F 9t polymer E/r5 7] mooney viscosity ML-4 (100°C)E 4 71X

Table 3. Coded Number of Alfin Rubbers

Product No. Type Constituent

AR 1510 butadiene-styrene copolymer B/S 95/5

AR 1710 butadiene-styrene copolymer B/S 95/5 oil-extended

AR 1530 butadiene-styrene copolymer B/S 85/15

AR 1730 butadiene-styrene copolymer B/S 85/15 oil-extended
AR 2510 butadiene-isoprene copolymer B/I 95/5

AR 2710 butadiene-isoprene copolymer B/I 95/5 oil-extended

AR 2540 butadiene-isoprene copolymer B/I 80/20

AR 2740 butadiene-isoprene copolymer B/I 80/20 oil-extended

Note: Oil extended rubber: aromatic extender oil 37.5phr
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3] Table 13} 264 viebyg -whel Zol-skimEg
Alfin rubber ¢] mooney scorch B#-& SBR 2+} o uh
24 el Roln cis-poly-butadiene &= Z-& BH
o2 Hoj gith: AL HBEYTY FHEoY, 2=
#72%2) green strength 7} #%#e) ARk digke] xo}
A% Eote] Alfin rubber @ mooney viscosity 3 SBR
2o) EEIA HolAld ppiEsl Alfin rubber & BHE
7} SBR 2.t} ¥z =& 300% modulus G4 @A 1}
Bulz glon] Alfin rubbero] glolA ¥ &2 heat
build-up & Goodrich Flexometer of A1 &= vt ©]
g gpEpel HEEA FlEEchd flex cracking & R
HatAl B} SBR o] Alfin rubber 2t o HEFHFIh=
Az, o) iRz Kot Alfin rubber £ mHEo]
7 tire tread &= SBR 3} KRzFz wEA Ao
Bie] £4 9A Az EEe Alfin rubber 2 3
g tire 2 T2 2TABS 4R BR 2 BES K
ool EE= A%V =& SBREGE o $&
HES et Ao EHE gk oY HES
R A g HEM FABERT HE Alfin rub-
ser 2 wHES A tread = 2oz R4 otz
24 o RBEAA dolF gERE slel ekl Alfin
ire tread o] JEFEEHS HBT AL s £ A of
e 2o BRE VEZ A5E CF I REE
$ERE 1S Akron, Pico ¢ William 8} 742 g%
FEPex == delete EER Alfin tire o] EEFEHE
pi=k Bl gt

2. FhdRtECl B

Alfin rubber 9} ## R7A £ FiHESHT X-Ray
¥l kA el vhel o] &M EESE
Az 2F T2 AolelA 40°Cet 90°C Apojof A2
Bgo] dehathe Ao) BRYW A olde —#
g9 Bpos FAEE 2524 o Fo3d f9 SBR
9} polybutadiene 3% g} SBR & ¥AF#AE o+& &
RE=T HE=A Alfin rubber gto] 2 #BT
Hele o #ERe £ HFE mooney viscosity
o AN EAHIA 2 SFEo|PHESL EE mooney
viscosity 7+ {4 5= Alfin rubber & kol A
A5 SBR o 7l7he nFvt Aot =% ffhs fkRE
= fEe Alfin rubber = HiBlolA de] =gt
Agz s2E WE 9ERelz Alfn rubber 2] ER
Blite FRZTED A48 RiFE

=28 =2 Alfin rubber compound®] mooney viscosity
= 3 E R4 green strength 7} 713 2 FIRE
H Zold TEI dod oA o] Azt %8 vt
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3 & vehd HES soith, 2E v o5 E HEE
£ 40°C Bt @& EEC}A S -open-rolt of A =T
#o] £A ¢ov] Alfin rubber o ZFHo] Jodd
ALTFES FTEHL AA BRI AS  mooney
viscosity &= AAH @A dArh, =28 #HRE Alfin rubber
tire tread &) EHI MEHS wear rating, cut growth
resistance 47} 32 EE 4A vk @z oleky
< Bz [t Alfin rubber & %4 =2 SFE
3} mooney viscosity 2 KEEZ vl H ez
FAE 7 o zFe HBAHY BEES A
WPCARR &g A Hd F74 Fzef RiEr =
U sedro] BroEls WHES sHHEE i 90°C o4
02 BEES FdFd Ha o] £5 A4 w24
emulsion SBR $F A9 u}<£3 mIHS ze Alfn
rubber 2 9t} mooney viscosity (e. g, ML—4 :50)
7} 742 Alfin rubber ¢} emulsion SBR o] toluene ¢4
WEs A g Alfin rubber 2 [He] AJE A
=t SBRut 6~70] o Foe A&+ ¢+ A
o]Z1 & Alfin rubber 7} SBR 2t} ¥ 2 HF 2 ol %
AQtE AdE 5 @Ay F2 g A Zew &K
gel ke vebd wko) %A Zowd Alfin rubber
o] S g wlelele 70%9] 1,4—transs} 30%
9] 1,2—vinyl 2 Holgx 1,4—cis = A G+ MRE
2 Ho)g)er  FEMHE tire tread B4 FAT # Alfn
rubber & wear rating -2 Fig. 1] Fxd dl9} 2o},

SBR  ALFIN ALFIN Sol. SBRSBR 1712 ALFIN ALFIN
172 AR 1719 AR 27107 100% _:65% AR 1710 AR2710
180% met,  10% BR.:35% :65% :65%

BR: 359 BR : 35%

Fig. 1 Passenger car tire tread 8] wear rating.

SREGIEMHE-S HE7L 60~70m. p. b; vehicle mile &
12,000; 8}3-& 1,380Ibs/tire; rotation & ZHel 1o
AE 4 1,000 wtd ol EE AolddE £ 4,000 utd
o} Bl tire size = 8. 25—14, E=to]FE 4-ply rayon
rating o} o},
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EEAAE o)F RS Tz aEEAGAE
A 1Tt Al Q= HiFel ot BAWe K52 poly-
mer 137 5, ISAF carbon black 75, process oil 12. 5,
Zn0 5, stearic acid 3, Sunoflex AW 2, Santocure NS
1.4 28] = sulfur 2.30]t}, Alfin rubber 2 4] cis-pol-
Hedle = u}-£°-% M_EA 7] 5 cis-
polybutadiene 9] [ #Zo] Fwow &4 5 tread 9 w}
2o o ZolAd v SBR-— SBR100 o= 7

E-go] d& A vebd #ReE 7ol Alfin rubber &
RS 2547 22 emulsion SBR & BAs:
297 w428 o] £5Iv} Sample tire 9 A2l
opEA 0.5 24 AL of2BE KA A
o] Hgtol BESIHE Ao] AR Z
Fig, 2¢] FRd vl e}
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SBR ALFIN AT FIN  SBR ALFIN ALFIN
1712 AR AR 1712 AR 1710 AR2710
1710 2716 g5 65%  :165%

BR: 350,BR 35% BR : 35%

Fig 2. Traction ratings of passenger

car tire tread

#5719 FHe B TEH, FHA E300, J-
turn 2 braking o] 4 ££9 FiHg AP FAz £
~EZ 9 (BA A E A FEEeA) tire &
B cut growth #Ep-e SR B drum o a4
A" z AFE Fig. 3¢ veht gz g7 o}

B RS Bl ow 7 tired] SlolA Y FHAY
wRE I APAA vebd HEE HEe TRz
em SBR = Higs] £+ Alfin rubber & 5BEE,

300% modulus @ WE~} SBR Bt} @& 3 Hol
1} cut growth resistance = Alfin rubber 7} SBR z.c}
o ErHe FE vevdz gl

Alfin rubber 2 $U¥E5 truck tire tread (size:10.00)

Eet H1n

Indoor cut growth on tread (ipéh) (1230 lb/tire)

ALFIN
Tire tread

Recipe
AR 1510 100 | SBR 1500 100
ISAF 65 | ISAF 65
Aromatic oil 30 | Aromaticoil 30
Zn0O 3| ZnO 3
Stearic acid 1| Stearic acid. 1
Sulfur 2.4 | Sulfur 2.4
Autocure NS 1.6 | Autocure NS 1.35
Wear Rating
Size: 7.75-14 120 100
Fleet: 12,000 Miles (122 Miles/ (108 Miles/Mil

Mil Loss) Loss)

1,085 lb/Tire
60 MPH

Laboratory physical property (cure: 300°F, 45min)
300% Modulus (psi) 1420 1800
Tensile strength (psi) 2800 3000
Elongation (%) 500 440
Shore(A) Hardness 60 62

Fig. 3 Cut growth of passenger car tire tread —

2007} ETRER KKl He R &S B xH
HEERBA AN AFgH 247} Fig, 44 ZA=H =2
Azt
Test sit?: ARA(San Antonio) Size 10. 00-20, pattern:
ag

Truck: 1 Trailer with 5 ALFIN Tire and 5 Control
Tires

Milage: 20,000 Miles 102 100
Speed: 60 MPH ?
Load: 5, 0001b/Tire 1
-
-
-
AR 1510: 80 Natural Rubber: 100
Sol. SBR: 20 Carbonblack
Carbon Black: 50 Oil
Oil: 20

Fig. 4 Wear rating of truck tire made of
Alfin rubber
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Alfin tread 8] ¥4 Alfin AR 1510 80% %} sol-
ution SBR 20% 2 = o]l 3 control tire = KR F

100% 2 = ol gltt., =% Follow-up driving A & -& 107 -

o vt 2 Bui = 2 49 tank & A SAERFES dri-
ving axle (742} 2704)e] REH 2L Alfin tire g
control tire 24 Tokyo olA] /38R g1z tirewir}
TEL 4500 Ibs o] = HFFE 40mph o]t} o 7] A test
vehicle & 1050 4] Alfin tire o] FIgEEREAZ A 3,000
wtd g RS Yz RAZT tire ok I o £
FAE ez ek =d 80%9] Alfin otk 20%9)
cis-polybutadiene & gt truck tire (10.00—20) ©] |
of ols] fEIFES tire 7} B4E Tokyo o] EEkelA 5
of fFAAZ Yz = Hilg: 100%29 KARZF con-
trol tire o} ¥M@alA =k o REE> 10749 whA S
1719 tankE 71 B84 P grledlE 2
Ag Alfin tire ¢ =ohE 2782] control tire 7} Ful =
driving axle 2 o9z £ tiren}t} FE-S 4, 500Ibs
o]z HEEE 40mph 2 FAEIS = 30,000 mile of FfiE
b fEREZSS 10301 E ek o] 37k AYeA HEZ
wkgl A2 chipping ©] #+E7} chunking open tread spl-
icing @ tread separation 3} 72 tire tread 9] B/}t
BESA @skvhe Aol crackd) cut 9 Fig Alfin
s} control tire FZol 4] FASHEd 2 o= FE
cut growth 7} Z431A] &otch,

FiEo] 6,600 Ibs/tire 72 Frf <t 7178} shoulder
9 1.22” ZoledlAd LRH EEsE 131°C Q tire s}
drum test of {KTA Zowl oA tired K#Hol K

2. 89
23
— \
2.6 25
z2.4y 28
&
[
2
(/3)2.2h 30
2.0p
32
1.8p
1

L rs rs L 1
1.0 1.2 1.4 1.6 1.8 2.0
Accelerator NOBS special, PHR

Fig. 5 Scorch ¢;min. t5 min @ 275°F of Alfin
rubber loaded with HS-HAF 85 phr
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Rtz EY Aoz o EELHELE Goodrich
Flexometer o] &3] A HEH ulobzro] Alfin rubber 9
heat build-up #= HEEREIT Gcke Aelth 95%9)
butadiene =} 5% | styrene &2 9 oil extended Alfin
rubber AR 17108 {#feld &H-& EEEHAE eh
3 ool AEFEES KBS carbon black 9
oz W FEF FAE tire tread 9] BEFEZHRT
A S ol B ERHEEA sl pEsdAH
SBR = H#fs) 22 7o Alfin rubber = Z-& o
carbon black 7} oil2 4 EA&H Qo™ © =& mooney
viscosity & WER W BESL 300% modulus & Ao}
wg ot}

ol e §t MM MWEHS EfEsl T olagE
A9l g hae EENY MR 9lae carbon black
 oil 9 Fo] How BLTF SEMLZ BiF A
A, 130phr o] carbon black 2} 100phr &) oil o 24
Alfin rubber 9] E&2 £ MIHSE Zeds A&
o A ok A7 A EB ks 28 Alfin polymer
100%, carbon black(HS-HAF) 80~85%, oil¢] 2#2&
55~60% 2.9 Alfin {E4& 2} FEfEZ-& SBR 100%, carbon
black(HS-HAF) 60~65%, oil &] 85 37. 5~40% =
5 SBR 17129 #EA& A9 vl A4E Hope A
o} #1883 o cis-polybutadiene 22 E4E Alfin ru-
bber 9] tread ¢ AL 29 KEE cis-polybutadiene
o239 SBR 1712 2 EAH tread RH 79 v]&§
& A4S }erul e Alfin tread o] glo] 4= carbon & @

o] Wo] % cut growth resistance = o o} &= A go]

2.8L

2.6

o
~
v

2.2

Sulfur, PHR

no
=]

Lsf

L 2 1 i i
1.0 1.2 1.4 1.6 1.8 2.0
Accelerator NOBS Special, PHR

Fig. 6 Modulus ® 300% kg/cm?(psi) Alfin
rubber loaded with HS-HAF 85 phr
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2.8

\
2.6}F
60
Loy
a
E] \ 57
S 2.2
&
56
2:0» 55

1.8F

'

2 X, —t A iy A

1.0 1.2 1.4 1.6 1.8 2.0
Accelerator NOBS Special, PHR

Fig. 7 Hardness of Alfin rubber loaded with

HS-HAF 85 phr

sleh
3. RRREFE

7+ sample tire 8] = o+ 2 setE Alfin rubber 100%,
carbon black 100%, oil &85 75% = A& A%
= thE b= Alfin 100%, carbon black 130%, oil &
BmE 100% Boos B E AQH ol £ tire A
8o AAA BETT A& wHT EEES 23l
bR o] #EEE Q2 = Llgtol tread separation, open
tread splicing, chipping, cracking 7} 72 o] o] gtk
= Aolz & o ZE corbon black 7 oil Eie]

mEks EBIndeE e odaBEgAY FEF|HL B

2

3.0

2.2

2.0

Accelerator NOBS Snecial, PRIR

Fig. 9 Scorch time t; min @ 275°F of Alfin
rubber loaded with HS-HAF 100 phr

#et H1NR

2.8¢

2.6

PHR

2.2F

Sulfur,

2.0p

18}

i {1 A A
1.0 1.2 1.4 1.6 2.0

Accelerator NOBS Special, PHR
Fig. 8 Tensile srength kg/cm®(psi) of Alfin
rubber loaded with HS-HAF 85 phr
metz = %23 37 BAdE & WELE M
Alfin rubber tire 7} tiglo] =& A o]}, Alfin polymer
65%, cis-polybutadiene 35%, carbon black 100% 2 oil
& 0% 28 = o9& RRRSE EEHE A 2o
Alfin tire & BIEFERAA 4HEELE tire 2A = H1
Boll Bite 4 & tire 24 £EF A ¢ YoiE
B0 HEA AR
4 BAERe HE
obel) HIFX tire tread o B’AHEE WEA T &7
Ao,

(a) Compound mooney ML—4

3.0¢

Sulfur, PHR

1.0 1.2 1.4 1o 1.8 2.0
Accelerator NOBS Special, PHR

Fig.10 Modulus @ 300% kg/cm*(psi) of Alfin
rubber loaded with HS-HAF 100 phr
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s.q

2.8

& 2.8
N
S 2.4
=
2.2
2.0 n n ond
1.0 1.2 1.4 1.6 1.8 2.0
Sulfur, PHR Accelerator NOBS Special. PHR
Fig.11 Tensile strength, kg/cm?*(psi) of Alfin

rubber loaded with HS—HAF 100 phr

(b) Shore A hardness 57~63
(¢) 300% modulus after cure 1100~1400 psi
(d) Scorch(5pt. rise) 22~27 min.
—jgf o B carbon black o] %282 oil &-2 o] &
g% mooney viscosity = AA yolxZZ mooney
viscosity 7} 60n]uto 2 FRE wl= 22 oil o A
2BAE EE 0 A& Aol E— EA%E&] SBR
3} Alfin rubber oA} FE&3A HHREACHE 2 BRS
hardness ¢} 300% modulus & %2 $471 =+ -r]°ﬂ
EnE K FaAY0 Bl BB
BIRA7 = Aol HES}H
Fig. 54 8714 = BEAHERY B =& HEd

2.3

Sulfur, PHR
N

1.2 1. 4 1. 6 1.8 2.0
Accelerator NOBS special, PHR

Fig. 13 Scroch time t;min, @ 275°F of Alfin
rubber loaded with HS-HAF 130 phr
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3.0
28
Zos
o
—U”:? 2.4p
2.2 \
2.0
ko Accelerator NOP§ Spcc:al PHR
Fig.12 Hardness of Alfin rubber loaded with
HS—HAF 100 phr
ojd RS /A LESE vERE Folt

o] 7oAl AR 1710 137. 5, HS-HAF 85, Sundex
790 22.5, ZnO .5, stearic acid 3 ¥ antioxidant 1 ¢ ¥
T BAR) da/M42 #pd A9 Rtz g
or (RiE#EE st=eks NOBS £ #5718 A=z o
3. compound mooney viscosity ML-4 & #9 500] =
of, = 28 9404 127} = AR 1710 137 5, HS-HAF
100, Sundex 790 32.5,ZnO 5, stearic acid 3 3} antiox-
idant 1.5} 3} EAZESGC] A 22 vbg & v
el 37 9} 32 compound mooney viscosity ML-4 = #3
50 o] o},

2.5

2.3

2.0

17 " i
12 1.4 1.6 1.8 2.0

Aceclerator NODS Special, PHR

Fig. 14 300% modulus, kg/cm®(psi) of Alfin
rubber loaded with HS-HAF 130 phr

LR EIEHEE



2.8 1394 16 714 &= AR 1710 137. 5, HS-HAF 130,
Sundex 790 62.5,Zn0 5, stearic acid 3 ¥ antioxidant
1o H3) MFFEe] deigdeiz Hsd Boz A
g Zlojx NOBS & &A1= #flo] AP com-

™~
Y

2.3

Sulfur, PHR

AR 1% 18 2.0
Accelerator NOBS Special, PHR

Fig.15 Tensile strength, kg/cm?(psi) of Alfin
rubber loaded, with HS-HAF 130 phr
tread rubber compound?] 47| FHE = X stage
& Banbury mixing o]}, oil, sulfur € &z1A % st
& EE Aiead BA4dw SBRA H2e FFE
fE%-g oA F = Banbury EEE %R 40rpm A EE
For oil, sulfur, 2HAE BRI A A Hin
3 ohEo] oil & oF 240°F(116°C)E &= RBEAA &
hagket,

Alfin rubber ol §lo] Al carbon black 9] 4&:-2 Wt
3] £o7 {ERIELEE = 300°F-5 330°F(149°¢] 4 166°C)
ztA ol 7 ol A& AF BANALE dE 2 %
Bl Bt Fofl stock = A H A A ko2 o] FoiA
B 23R mixing & AHol® 4B #o] ALt 2%
stage o] 21014 %)ZQ mixing -2 Banbury o] k3
A %= " Bandury HEE 20rpm o2 FEE su
lfur & ZAA 7} Gins 2 EREEE 220°F(104°C) &
HiEd A= =" open mill A 2k mixing & FF
3l A= AT§EsHY olw Alfin compound 7} scorch &
BRI denz BEFAGS st EEE EiA ¢
o ¢H 2 m kg gEES warm-up & REH:E Bk
St BRE &S 2KIFEHR 4 Ags)o gt
—fRAI IEFY] wErh back cement 8} splice cem-
ent £ tube &} Mol strip & T2 BHALL]
Adoe Aol

B— retread 7} @&Ho] 9oty cushion rubbers}

ek H1R

pound mooney viscosity ML-4 & #j 50 o 2, 5 %ich
E& e HAHHE SBR & FHANA tire & E
e REeiY £R2d HEY BEE A=z £ES
= Alfin tire 24 #ig= o},
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Fig. 16 Elongation (%) of Alfin rubber loaded
with HS-HAF 130 phr
B of okst 1 o] fEZeel Al FIME back cement & sp-
lice cement = SBR compound & A &3 A7} LA
o2 AAE ) Alfin tirc & 8 E dv 3
SBR tread rubber & B33 =g} Az 2
B TS FRAT 471 o9 Alfin rubber = SBR
B} 7k EXEE BASRE Alfin rubber & AT W
AHE BEAAE vE BEAS 3o oA F=F
Ag # S 73t Aol T+

<#& B>

LIk gEi® Alfin rubber o FE@MHES SBR ¥ X
R3F9} HEE HEE AT gt 2o 44% &
A=t

@D Alfin rubber = Alfin #5553 (FHESA butadiene
5} styrene =¥ isoprene © 2 A FHEEE o]F AR
2E2A HGFE] o] Erh

@ Alfin rubber = oil-extended &ffoll =+2}A 4 7}
A9 gtz I Ak

® Alfin rubber 2 S1d PR LB 2 HE
Zc}, 453) SBR = HUE= SkFE tire tread 27} Al
fin rubber 2 =LE tire tread 7} W T3 KR F-=
9t E truck tire tread ¢} Alfin rubber 2 Hifd =9
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Brolo] Edlel Az uxd HEE Yz ok

@ s&jn¥E= Alfin rubber ¢] mooney scorch Blf&
SBR w.tl o wl2 4] vtelrlz cis-polybutadiene 3= 7+
<+ Higoz Ve glo0 mooney viscosity oA
SBR .t} it}

® fnE=" Alfin rubber & FE 2 300% modulusi
SBR ®.t} o,

® Alfin rubber o] —jzRyql #EE #fe WE
< MR 2 RS 54FE mooney viscosity of
#e B 3 ko) Fold SBR # vl &£ =P
7} 5|z Alfin rubber & #iBA FRZFET o B
Bishek

® Alfin rubber & 7134 FEY BAHZEL Alfn
polymer 1009, carbon black 130%, oil 100% =Al
2 WHZ 7IAY Alfin polymer 100% carbon black
100%, 0il 75% 2A = RIFFG HEE vz glod
Alfin polymer 65%, cis-polybutadiene 35%, carbon bl-
ack 100%, oil 70% 2.5 & 1% Beot= 7% =& &
ooz} A},

—fkf9 2 2 carbon black o oil & o] HEmT
4~E mooney viscosity & HA Dol ER ol BOR

A ol & BEgid

@ Banbury mixing {f#e] glojAl & oil, sulfur ¥ &
AAE Btz =8 KR5S Banbury 3 40rpm 2
Bl A winskz, ol & # 240°F(116°C)H & BEA
A gEnstel carbon black 9 4r#k-& Alfin rubber o A
gto] Sov] fEZEEE 300°F £5 330°F(149°C of
A 166°C)7AA ol ¥ 2 o] 4L BRAAME gz 2R
mixing & A% 4 ER#E] Banbury S 20rpm of
A sulfur 8 FAAE HinA 7 £ ol BEE 220°F
(104°C)E #i@stA 2Aol™ open mill A= 2%
mixing & FHEs}} scorch 7t A BRIT sle=z
£700) BEREN RS 22 god ¢

© Alfin rubber & HEIEY HiBAN RALTFZ B
E3 BiGRz o & mAstE AR #E G2 e o
AE f= A Lol e AfFshE Ao Fo-
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