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Table 1-Carbon Black Properties
DBP Absorption
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N, Surface

Black Type Area,m’g cc/100 g
N330 83-85 111-112
N347 o 87-92 122-130
N285 103-105 124-130
N219 108 86
N220 112-126 108-115
N242 130 129
N110 138-148 105-106
N110-HS 135149 111-160
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FHel wE g7t BGRE BEE Fz de. &0 [(=H2)°] BEE N330HAF) o k)4 N347 (HAF
A BEel A N220(ISAF) %70el 9l A= #Ee HS)e REstiEe] EEslS= AL Holx 9k &
*Y% RAE Tread WAl A i HB o9 = MEREGTAA L RHE7 25 22 BHEgE A=
(=9 D N347¢] 9% TH Fx obF WHEES FEFEMEMT A
R st & ol N3479 50% m ks a gloh
g7 FAE ZFe= Bk SBRl® 75/259)
Slow Wear Fast Wear Butadiene/styrene LB &2 4 Flo}lE £ /7] &9
Modulus, psi 600 990 1116 B4HE 60/200] 2 =& N242(ISAF-HS) % N285
Hardness 59 62 65 ‘ N 242 o
wao N2 N ) (USAF)& N220(ISAF) & JERBE #Ret. o+
W e N5 HST NS HEFELEI T o141 N242 % N285e] AifefE el N222
# 1S % of ¥#Estz . ZE YV HEY JEREHETIA=
RN S Noa2 g N285 N220mT 94 o (BT R I3
5 \\§ N 219 s e dEum Qs o AR REE 44 S
; 50+ Q\E LS i A7+ =% — SBR, SBR 1712 % PBD/ERAx% % 48
< \ = RE &Y JE D bR 22 ¢ AN
\ (% 1) Comparison of N242and N285
Mi%es/Mil‘ .3 100 o Blacks in Several Rubbers
Miles/Mil Abrasion Rating
Test Polymer N220 N242 N285 N220 N242 N285
(18! 1) Effect of black Structure Polybutadiene A Solution SBR 77.0 73.9 72.5 100 96 94
/OE solution BD/S blend. iison 5 13 20 1% 1 1%
°] A =FE 4049 PBD-F EAE HRES W B S(%OR/AB'Q 111 — 106 100 -— 96
I SBRe| 707l stob 2 g 4079 A Fe] Eol Black/oil) '&4 — 197 100 — 107
e ¢ 4&/§})I§BD/NR121 — 11 100 — 9
=7z W E R BT ElE 29 Black/oil) &% — 20.2 100 — 109
TP R BERENE Fz 9% 9 F dn wE Modulus, psi/Hardness
FERLEHE Tl A 7hobe 29 MR wheh FEAEIRIK A 1170/89 - 1300/61 1330/59
- B 141062 = — 1650/62
o % AU 2A BAAZ gou EhiE 2 C onsofsl —  1sa0se2

EHkE 4 29 24 2o

SBR 1500 @ PBD/ R4z ™% AT $744 e

Voderaie Wear  Fact Wear V. Fast W MBRel AL N347(HAF-HS) & sllEselies Tol A=

Megerate ear ast wear . ast [\Eiry‘ N33OEE’,~ ﬁq’—:} 10% ﬁjﬁ %% ﬁ"f"%]ﬁé% io:] ‘7]:37__ 9}
R ¥

Moduius, psi 1210 181 HS o 2 E2E o B BREESTAA RBSd s

WY Rardness 19 4090 ¥ B EEEEES 2o Fx g
- ~dr
. N 330 N7 N3P0 (% 3) Effect of Black Structure-SBR
g 1007 == and Polybutadiene/NR
:; Miles/m1l Abrasion Rating
g " Test Polymer N330 N347 N330 N347
S A SBR 1500 63.7  69.6 100 109
= 50r (60/20 Black/oil) 11.3 15,3 100 136
B PBD/NR 81.2 87.3 100 108
(60/18 Black/oil) 21.9 29.9 100 137
Modulus, psi/Hardness
0 = - A 1110/57 1350/59
Miles/Mil 0.3 15 B 1160/62 1520/65
{12! 2) Effect of black structure-solution BD/S (=" 8Jel Al sk 2] HSMYel Big= Qe & d=
Copolymer. ] o714 & N220(ISAF) 7F =l BERefeiEFelA e =
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Slow Wear - Moderate Wear V. Fast Wear
Modulus, pst 1250 1900
Hardness 56 59 ,
N 347
N 347 HS
N 220 N220 4g N220 ]
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Miles/Mil 103 93 11.6

(712! 3) Effect of black structure-polybutadiene/
OE BD/S blend

Performance data are for N 347 VS.

N 330 and N 242 VS. N 220 in
PBD/SBR 1712, PBD/NR, PBD/Solution
SBR(OE), SBR 1500 and Solution SBR
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black Normal Structure

100 8 70 60 50 40 30 20 10
Miles/Mil tread loss for normal Structure

Abrasion Index for high. Structure

(a8} 4) Performance of high structure versus
normal structure blacks
o] REGol M= EREEHE £ (N330 or N220)& 100
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2 UTz £T9EA AXE @ stz 97 =%

0
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A7t v e KEA S shelof MRS B
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F1A vebd fERE o9 2E il e ofs B
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Bl s o

(& 43 Wear of N285 Compared to
N220 Black
Blad] Rate of Wear
ack Polymer Mlé?igrate High
N220 100 100
N285 | Solution SBR-OE 98 120
SBR 1712 Q6 107
Polybutadiene/SBR 1712 91 110
PolybutadieneS/BR 1712 93 100
g(l)llgg:;axene/NaLul al 92 109
SBR 1500 91 105
Polybutadiene/Natural 97 m
Rubber
g%%fggtadlene/Natural 95 106
N285 | Average 94 109
(38 5] Ratio of Abrasion Index* for
Fast Wear to Abrasion Index*
for Mederate Wear (X100)
i N347 | N285 | N242 |N110-HS
150 114 133 149
116 125 118 152
110 115 116 122
114 122 111 128
125 111 113 124
130 121 116 138
114 108 116 —
118 119 — e
113 115 — —
127 123 — —
— 112 — -
— 114 —— e
Average 122 nzooe 136
* Index relative to wear of normal structure
blacks.
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(3 6] Relative Abrasion Ratings For Tread Blacks
Black N.SA . Shore A Abrasion Ratings of Miles mil of;
ac 2 = Hardness* 40 30—40 20—30 20
]
N330 84 m — 100 100 100 ; 100
N347 89 126 | +2to3 105 102 116 | 130
N285 104 127 +0 to 1 110 — 119 | 126
N220 123 111 +0 to 1 118 106 12 | 113
N242 130 129 | +0to?2 116 108 : 128 133

Composite ratings compiled from results of 24 tests. Each

abrasion value is an average of from 3 to 15 comparisons.

* Relative to N330.

(% 7) Effect of Increased Cure Level on Solution Polymerized
Butadiane Styrene Copolymer (60 phr Black, 20 phr Oil)

Abrasion Rating

Black Cure Level Mopfﬁgz psi %2?_3?;;5 M%svg;zrtte Very WSee;:ere
N330 Normal 1230 57 100 100 -
N347 Normal 1420 60 100 128
N330 High 1790 58 96 119
N347 High 1920 60 98 138
Miles/mill, appros. — — 65 | 15
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[% 81 Crack Growth-Retreaded Passenger Tires
Crack Growth, Inches Avg.
Test* Blacks Polymer Per Tire Section
Norm. Structure High Structure
] | N330 vs. N347 pbd./S-SBR-OE 0.5 0.5
2 N330 vs. N347 pbd./NR 1.4 1.5
3 N220 vs. N242 pbd./SBR 1712 1.3 1.3
4 N220 vs. N242 phd./SBR- 1612 1.1 1.0
5 N220 vs. N242 pbd./SBR 1712 1.3 1.3
s 6 N220 vs. N242 pbd./S-SBR-OE 0.6 0.7
’ 7 N220 vs. N285 S-SBR-OE 6.2 4.5
8 N220 vs. N285 SBR 1712 14.2 12.9
9 N220 vs. N285 pbd./SBR 1712 6.1 6.3
10 N220 vs. N285 pbd./SBR 1712 10.1 8.2
11 N220 vs. N285 pbd./NR 1.6 1.6
12 N220 vs. N285 SBR 1500 12.4 6.0
13 N220 vs. N285 S-SBR 8.5 5.9

* Some tests include severe wear, others do not. S indicates solution. OE indicates oil-extended.

(32 9] Effect of Increased Cure Level on Polybutadiene SBR Blends

300% Shore A Abrasion Rating
o * i ;
Blend Rubbers Black Cure Level MCZ%;I)HS Hardness | Slow Wear ] S%l};:ge
Polybutadiene/SBR 1712 N220 Normal 930 60 100 i 100
40/60 N220 High 1160 61 100 93
N242 Normal 1190 62 105 ‘ 123
Miles/Mil, Approx. — — | 95 25

* 70 phr black, 40 phr oil.

[ 107 Effect of Dispersion on Tread Wear Under Servere Test Conditions

(Blend of Natural Rubber and Solution Polybutadiene) ‘

| N220 Black | N285 Black
Dispersion Rating Abrasion Index } 2 4 6 8 | 5 i 8
Slow Wear (90 miles/.001"") 80 94 98 105 94 100
Severe Wear (25 Milles/, 001'") 1 52 66 | 68 94 74 ! 100
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