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Compressive Properties of Rubber-filled Epoxy Systems

Compressive | Compressive |Fracture Strain{No of Break

% Rubber Modulus | Yield Stress Sample
(GPa) (MPa) (%) (pieces)

0% 1.98 93.5 13.5 10 from 10

5% NBR 1.78 78.6 14.1 10 from 10

10% NBR 1.51 14.3 10 from 10

15% NBR 1.28 13.1 10 from 10

20% NBR 1.16 129 10 from 10

25% NBR 0.88 10 from 10

30% NBR 8 from 10

5% TREATED NBR 9 from 10

10% TREATED NBR 10 from 10

15% TREATED NBR 10 from 10

20% TREATED NBR 10 from 10

25% TREATED NBR 10 from 10

30% TREATED NBR 10 from 10

1.5% CTBN (15% A.N.) 10 from 10

2.5% CTBN (15% AN.) 1 10 from 10

3.5% CTBN (15% A.N.) ¥ \ 9 from 10

5% CTBN (15% A.N.) 1.64 ':j NB 5 from 10
10% CTBN (15% AN) | e (none)
15 % CTBN (15% AN.) it 1 (none)
20% CTBN (15% A.N.) \ £ (none)
25 % CTBN (15% A.N.) , (none)

2.5% CTBN 30% AN.) |™ 1.72 9 from 10
5% CTBN (30% A.N.) 7 160 79.1g0 (none)
7.5% CTBN (30% AN EJ %W ‘8 wﬁ 4= (none)
10% CTBN (30% AN.) 1.35 67.3 (none)
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Tensile Properties of Rubber-filled Epoxy Systems

Tensile 0.2% Offset 0.2% Offset
% Rubber Modulus | Yield Stress| Yield STrain
(GPa) (MPa) (%)
0% 1.09 24.5 1:3
5 % NBR 1.08 22.8 1.5
10% NBR 0.96 | 1.7
15% NBR 1.8
20% NBR 1.9 '
25% NBR 1.6
30% NBR 1.8

1.4
1.7
.8
1.9
.8
k 2.0

5% TREATED NBR
10% TREATED NBR
15% TREATED NBR
20% TREATED NBR
25% TREATED NBR
30% TREATED NBR

1.5% CTBN (15% A.N.) 1.6
2.5% CTBN (15% A.N.) 1.7
3.5% CTBN (15% A.N.) LS
5% CTBN (15% A.N.) 1.8
10% CTBN (15% A.N. 1.7

15 % CTBN (15% ANg2 | 0.74 C oy
20% CTBN (15% A.N9Z| 0.7 X1o
25 % CTBN (15% A.N.) g 2.0

2.5% CTBN (30% A.N.) " 1.06 21.7 1.8

et NN
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Izod Impact Strength of Rubber-filled Epoxy Systems

Average Impact Strength
% Rubber LS.
(J/m)
0% 30.4
5 % NBR 20.2
10% NBR 18.0
15% NBR
20% NBR
25% NBR

30% NBR
5% TREATED NI
10% TREATED
15% TREATED.N
20% TREATED N
25% TREATED
30% TREATED
1.5% CTBN (15% A
2.5%CTBN (15%#A.>
3.5% CTBN (15% AdN.)
5% CTBN (15% A
10% CTBN (15% AN
15% CTBN (15% A.N.)
20% CTBN (15% AN |
25% CTBN @59% AN
2.5% CTBN (30%

5% CTBN (309A. J
7.5% CTBN (30% AN.) 36.1
10% CIBN,(30% A N: 4055/

lﬂ JTIUYINE™
AN INYAE




Falling Weight Properties of Rubber-filled Epoxy Systems

Energy Deformation
% Rubber
) (mm)
0% 0.43 7.2
5% NBR 0.79 8.0
10% NBR 0.64 77
15% NBR 0.83 8.5
20% NBR 9.1
25% NBR 14.1
30% NBR / 152
5% Tr. NBR | K[ — 7.3
10% Tr. NBR " . 7.9
15% T 7.7
20% Tr. NE 11.6
25% Tr. NE 8.7

30% & 7.7
1.5% CTBN 6.0
2.5% CTBNA 7.5
3.5% CTBN ( 6.4
5% CTBN (5% AN . [ 0. | 9.1

10% CTBN (1 9.1
15% CTBN (15% A7 2 8.2
20% CTBN (15%A.NJ -+ 1 12.7
25% CTBN (15% AN)F— 1.8 10.0
2.5% CTBN (30%ANY [ = - /0. ' ‘

5% CTBN(30% . AN) | 090 —= :F":,;
7.5% CTBN.30% AN) | o/

T é.l

10% CTB:B() :
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Double Torsion Properties of Rubber-filled Epoxy Systems

% Rubber Kic Gic
MN/m*(3R2) |  (@/m*2)
0% 1.10 614.0
5% NBR 1.00 562.2
10% NBR 1.38 1262.5
15% NBR 1653.7
20% NBR : 1920.4
25% NBR NN 2563.9
30% NBR | 142
5 % TREATED

10% TREATED
15% TREATED
20% TREATED N
25% TREATED'NE
30% TREATED MBR
1.5% CTBN (15% #
2.5% CTBN (15%
3.5% CTBN (15% AM.)
5% CTBN (15% A'N.
10% CTBN (15% AN
15 % CTBN (15% AN.)
20% CTBN (15% Al _.
25 % CTBN @ive-ANOH————1SU——————So L -
2.5% CTBN (30% AN)|
5% CTBN (305-\.
7.5% CTBN (30% AN.)
| 10% CTBN (30% A e 4452.1
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ARIAATUAMINYAE

d
N’




137

Density of Rubber-filled Epoxy Systems

% Rubber Density
__(g/eo)
0% 1.20
5 % NBR 1.18
10% NBR 1.16
15% NBR 1.14
112

3 )

,_.‘.
)

: 19
ﬁn CTBN (30% A.N.) 1.19
10% @EBN (30% A.N.) ¢ 1.17
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Tg from DSC Test of Rubber-filled Epoxy Systems

Glass Transition Temperature
% Rubber Tg
O
0% 117.0
5 % NBR 1177
10% NBR 118.0
15% NBR 120.7
20% NBR gl 13.2
25% NBR

30% NBR
5 % TREATED NBR
10% TREATEB
15% TREATED
20% TREATED NE
25% TREATED
30% TREATEDN
1.5% CTBN (15%
2.5% CTBN (15% AN
3.5% CTBN (15% TARYe
5% CTBN (15%'A. Pl |
10% CTBN (15% AN.) /7
lS%CTBN(lS%AN)
20% CTBN (15% A vr,_ 7
25 % CTBN:( S%AN) | 0 1042 L
2.5% CTBN.30% AN)

5 % CTBN ( @
7.5% CTBN (30% A.N.) 104.0
o/ 1053

10% C BN(309€A=N) A
ek ia (EN7
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_ Properties from DMTA Test of Rubber-filled Epoxy Systems

Y

Tg of Rubbe ﬁ‘\“\“"ff LI ing Modulu§ Molecular weight | Strand density

% Rubber — ‘ E' between Crosslinks (m”3)
(O) " viPa) Mec, (g/mol) *10727

0% - 302.2 6.741

5 % NBR -17 328.7 5.209

10% NBR -16.0 330.6 4.902

15% NBR -19%26 376.9 3.524

20% NBR -16.0 513.9 1.992

25% NBR -16'14 608.6 1:532

30% NBR -16.1 590.1 1.532

5 % TREATED NBR -18.08 314.1 5.822
10% TREATED NBR -17.8 372.3 3.830
15% TREATED NBR -17.69 400.1 3.217
20% TREATED NBR -14.53 20 400.1 3.064
25% TREATED NBR -15.57 13 510.2 1.992
30% TREATED NBR 531.4 1.838
1.5% CTBN (15% A.N.) 291.0 7.354
2.5% CTBN (15% A.N.) 300.5 6.741
3.5% CTBN (15% A.N.) 297.9 6.894
5% CTBN (15% A.N.) 312.2 6.051
10% CTBN (15% A.N.) 115.36 22 398.2 3.370
15 % CTBN (15% A.N.) S o 1 354.0 4.136
20% CTBN (15% A.N.) ‘ ﬂ %ﬁ w ﬂ jSﬂ ﬁ 364.3 3.830
25 % CTBN (15% AN.) " 134.58 13 515.8 1.992
2.5% CTBN (30% AN, 35. ¢ 1436 = 42 QS 305.7 6.434
5% CTBN (30@. "] ayﬁﬂ i m gj% "] ’g nﬂ "] ﬁ Etos.o 6.434
7.5% CTBN (30%?. : -37. o L7 : 43.5 4.749
10% CTBN (30% A.N.) -38.23 132.54 32 333.2 4.902
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