5-1

(130P) i

363.3 (

(Ty) 51

377.6
3.72%

|30P
I130P

5-3
(001)

2.36nm

52

(epoxy)
TGA
5%)
5
5%
550
208.5
5-2
411
67.12%
(I30P) XRD
20 =3.74°

2dsin ?=n?

o1
o1

I130P

550

Nanomer® 1.30P

5-1

69

52



Weight(%)

Weight(%)

120

100 -

80

60 - \

96.28%
40 - neat epoxy i
— — —  neat epoxy dw/dT
20 7 /
[
O T T T T T
0 100 200 300 400 500
Temperature(°C)
51
110
298.5°C
A

100 1T e eme———, e e e e e e J[—l ———————— 7(—

20 ||

32.88%
80 / i
130P /
—_—— I30P dw/dT ,,-"'
70 J/ I
_—
o A
e —
—— .
60 T T T T T
0 100 200 300 400 500
Temperature(°C)
52 130P

70

20

15

1.0

0.5

0.0

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Deriv. Weight(%/°C)

Deriv. Weight(%/°C)



Intensity(a.u.)

25000

20000

15000

10000

5000

Nanomer |.30P

1 9 10
2q
53 I30P XRD
51

Epoxy I130P
() 363.3 2985
(%) 3.72 67.12
() 377.6 411

20 — 3.74
dooz — 2.36

— CH:(CHz)«CH:NH; €
( ) — C18
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5-2 epoxy/ clay

(130P)
|30P XRD
TEM 130P
|130P
5-2-1
TGA
550 |130P
54 I130P epoxy/ clay
TGA 54
52 52
( 5% ) 130P
130P 5wit%
355.3 |30P
363.3 8 |30P
|30P 5wt%
370.8 130P
377.6 7 epoxy/ clay

(dkylammonium cations)
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Weight(%)

55 (130P)1wt%  5wi%
TGA o5
298.5 130P Iwt%  Swit%
361.7 355.3 298.5
(akylammonium cations)
[46]
TGA
550
52
100 - —
80
60
40
——— neat epoxy
— — —  1wt%clay
—— ——  2wt% clay
L I 3wt% clay
———-— 4wt% clay
5wt% clay
0 I I . 1 . 1 . 1
100 200 300 400 500
Temperature(°C)
54 epoxy/ clay TGA
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100
80
S
E/ 60
g
=
40
20 | pristine clay Y
————  epoxy with 1wt% clay 1\.\
—w——-  epoxy with 5wt% clay "‘k_“_‘_“_“_
° 0 | l(IJO 2(I)O 32)0 | 5(ID
Temperature(°C)
55 (1wt% , 5wt%) TGA
52 epoxy/ clay TGA
Sample
() ( (%) (%)
Neat epoxy 363.3 377.6 3.72 -
1wt% clay 361.7 374.9 4.42 1.04
2wt% clay 360.7 3745 4.88 1.73
3wt% clay 358.4 372.3 5.62 2.83
4wit% clay 357.6 3715 6.31 3.86
5wit% clay 355.3 370.8 7.13 5.08
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5-2-2

5-2-2-1 XRD

basal-spacing  d-spacing doot
X (X-ray Diffraction)

XRD

56 130P epoxy/ clay XRD
56 XRD (2?=1~10°) epoxy/ clay
130P 1% 5% 130P(001)
|30P(001) 27
= 3.74(dgo= 2.36nmM) 56 (2?7=3.7%4)
130P
(door) 8.82nm (2dan?=?, 2?=1)
130P 130P
|30P

U9 130P
130P
130P
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XRD

5000

4000

Intensity(a.u.)

2000

1000

|30P
130P

|30P

130P
XRD 130P(001)
130P
TEM

3000 |3

1wt% clay

—_— 2wt% clay
______ 3wt% clay
ceeessesie AWD9% clay
———- 5Wit% clay

5-6

4 5 6 7 8 9 10

epoxy/ clay XRD
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5-2-2-2 TEM

XRD
I30P XRD  130P
|30P
(TEM) |30P
57 58 59 I30P1% 3% 5% epoxy/ clay
TEM
@ (b) (©)
|30P
1nm
5-7(a) 130P
(1~100nm) 57(b) 58(b) 5-9(b)
I30P
5-7(a)
5-8(a) 5-9(a)
I30P



5-7(c)
dOOl
Swit%o
130P
130P

I130P

S O I 30P
H O H T S 0
(8]
5-7(b) 130P
|30P 1 3
[47]
130P 1wt%
10nm 5-9(c)
d001 6~7nm
|30P ooz
[48,49,50]
XRD |30P

78

|30P



XRD 130P(001) (oo

8.82nm) TEM 130P 5wt%
Coos 6~8nm 130P
149 59(b) (c)

57(3) epoxy/clay (Iwt%) TEM (x30K)

I



5-7(b) epoxy/clay (Awt%) TEM (x100K)

5-7(c) epoxy/clay (Awt%) TEM (x200K)



81

(3wt%) TEM

(3wt%) TEM

(x30K)

(x100K)



5-8(c) epoxy/clay (Bwt%) TEM (x200K)

5-9(a) (x30K)



(x100K)

5-9(c) epoxy/clay (5wt%) TEM (x200K)



5-2-3

(Thermal Mechanica Analysis TMA)

TMA
(Coefficient of Thermal Expansion,CTE)

(50 ~110 )
5-10 |30P
epoxy/ clay
5-3 5-3
72.49um/ m I130P
130P Swit%
64.52um/ m 72.49um/ m
11% 130P
(525354 130P



I130P I30P
I30P I30P

5-3 |30P

74

CTE *10°®,(mm/m .°C)

62

58 .
0 1 2 3 4 5

Clay content,(wt.%)

510 epoxy/ clay TMA



53 epoxy/ clay TMA

Epoxy/I30Pclay con.  CTEx10°(um/m ) CTE decrease(%)

0% 72.49 0

1% 70.64 2.6
2% 69.74 3.8
3% 67.33 7.1
4% 65.49 0.7
5% 64.52 1




5-24

I30P |30P
5-2-4-1 DMA
(Ty) 5-11 5-12
|30P epoxy/ clay DMA
(tand ) 50
200
5-4
5-4
|30P I30P
5wi% (@50 ) 103.10 MPa
66.01M Pa (a 50 )

56.19% |30P
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130P 5wt% (a
200 ) 9.16 MPa 4.26MPa
(at 200 ) 115.9%

[26,46,57]

[48,58]

(aspect ratio)

Halphin & Tsail*?

130P
130P
5-4 130P
(@ 200 )
( ) @50 )
|30P 5wWt%

115.9% [26,57,59,60]

DMA (tand )
Tg



[61,62] -
g

[58,59,63]
Tg
5-4 130P epoxy/ clay
T, 130P Awt%
Ty 1564 148.2
6 | 30P
epoxy/ clay Tq
130P
[62] [56,59]
(plasticization) Ty
Tg
I130P



E'(Pa)

Tan d

1.8e+8

- neat epoxy
1.6e+8 — —— 1wt% caly
F ————  2wt% clay
1.4et8¢ | - 3wt% clay
' 4wt% clay
1.2e+8 - 5wt% clay
L >
1.0e+8 |- e T N
- ""‘—-.5 —_— —_— —
6.0et7 |-
4.0e+7 |-
2.0et7 I
0.0 =
0 50 100 150 200 250
Temperature(°C)
511 epoxy/ clay DMA
0.5
neat epoxy
— — —  1wt% clay
———— 2wt% clay
04F| ————— 3wit% clay
——————— 4wt% clay
5wt% clay
03 |
02
01
00 1 1 1 " 1
0 50 100 150 200 250
Temperature(°C)
512 epoxy/ clay DMA  tand



54 epoxy/ clay DMA

Storage modulus

Storage Storage
X X increase(%)
modulus(MPa) aa modulus(MPa) at
Sample To( )
50 200
glassy state rubbery state Glassy Rubbery
Neat epoxy 66.01 4.26 - - 148.2
1wt% clay 72.15 6.42 9.30 50.07 150.4
2wt% clay 78.32 6.84 18.65 60.56 153.5
3wt% clay 80.04 7.21 21.25 69.25 155.1
4wt% clay 98.19 791 48.75 85.68 156.4

5wt% clay 103.10 9.16 56.19 115.02 154.9
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5-2-4-2

5-13 5-14 |30P
epoxy/ clay
5-5 5-5
62.53 MPa |130P Swt%
55.62 MPa 11.05% epoxy/ clay
|30P
130P 1wt%
1.49%
epoxy/ clay epoxy/ clay
|30P
( )
(stresss concentration) (aggregation)
|30P
130P
[48,53,64,65] 130P
|30P (agglomeration)
|30P
5-5
1747.34 MPa 130P Swit%

2062.88 MPa 18.06%
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epoxy/ clay

Tensile strength,(MPa)

70

68

66

64

62

60

58

56

52

I30P
|30P (rigidity)
e 130P
|30P (agglomeration)
0 2 3 4 5 5
Clay content,(wt.%)
513 epoxy/ clay



2200

2100

2000

1900

1800

Tensile modulus,(MPa)

1700

1600

0 1 2 3 4 5 6

Clay content,(wt.%)

514 epoxy/ clay
55 epoxy/ clay
Sample Tensile Tensle Gain/ loss[ %]
strength(MPa)  modulus(MP&)  grength  modulus

Neat epoxy 62.53 1747.34 - -
1wt% clay 63.46 1812.37 1.49 3.72
2wt% clay 62.09 1861.63 -0.70 6.54
3wt% clay 60.47 1944.44 -3.29 11.28
4wt% clay 57.67 2016.28 -1.77 15.39
5wt% clay 55.62 2062.88 -11.05 18.06




5-3 epoxy/ clay

(130P)
I30P
XRD TEM I30P
I30P
epoxy/ clay
|30P doos 515 I30P
XRD 515 I30P
Coo1 2.36nm 2.72nm
15.3% I30P
Na’ Na’ |30P
|30P ooz

|30P
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25000

dyo,=2.72nM istine 130P cl
001 \‘ ————— E/Li)thr;l(iez;teg I%g)lé clay
20000 |- i
S 15000
S
=
g 10000
5000 -
. | .
1 3 4 6 7 8 ’ 10
2q
515 130P XRD
5-3-1
5-16 epoxy/ clay TGA
516
56 >6
5% ) |30P
130P 5wit% 355.6
|30P |
130P
130P BWt% 370.8
130P !



(51]

517 (130P)Iwt%  5wi%
TGA 5-17 130P
S5Wt% 360.6 355.6
298.5
550
56
100 e
80
S
E/ 60
g
=
40 +
_— neat epoxy
M — — — Iwt% clay
———— 2wt% clay
00 —————— 3wt% clay
|| ———— 4wt% clay
5wit% clay
S w m wm w W
Temperature(°C)
516 epoxy/ clay TGA

97

Iwt%

TGA



100
80
S
E 60
g
=
40
20 + pristine clay ;
————  epoxy with 1wt% cla
M ——— eSoxi Wi:h 5W§% cIa§ \\\;Hm L
° 0 1(I)O | 2(I)O 3(‘30 4(I)0 | 5(I)O
Temperature(°C)
5-17 (Iwt% , 5wit%) TGA
56 epoxy/ clay TGA
Sample
() () (%) (%)
Neat epoxy 363.3 377.6 3.72 -
1wt% clay 360.6 374.2 4.37 0.97
2wt% clay 360.7 374.4 4.86 1.7
3wit% clay 359.6 372.2 5.76 3.4
Awt% clay 357.6 3719 6.42 4.02
5wit% clay 355.6 370.8 7.12 5.06




5-3-2

5-3-2-1 XRD
5-18 I30P epoxy/ clay XRD
518 XRD (27 = 1~10°) epoxy/ clay
130P 1% 5% |30P(001)
130P(001)
2?7 = 3.24°(dgo1= 2.72nm) 518
(2? = 3.24°)
130P (door) 8.82nm
(dsn?=7?, 2?2=1)
|30P
2.36nm 272nm |30P 1% 5%
XR D (2? = 1~-10°)
epoxy/ clay 130P
130P
|130P
TEM
[49] (



Intensity(a.u.)

7000

6000 |
5000 k
t

4000

3000 |4 |

2000

1000

1wt% clay
2wt% clay
3wt% clay
4wt% clay
5wt% clay

5-18

100

XRD

10



5-3-2-2 TEM

519 520 521 1 30P( ) 1%
3% 5% epoxy/ clay TEM
@ (b) (c)
|30P 1nm
5-19(a) 130P

519(b)  5-20(b)

5-21(b)
130P 5-19(a)
5-20(3) 5-21(a)
HTS
0 G 0
5-19(b) 5-20(b) 5-21(b)
130P
130P TEM
130P
130P 2.36nm

2.72nm |30P
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130P
5-19(c)
dOOl
130P 5wt%

130P

|30P ooz
I130P 1wt%
11~13nm 5-21(c)
Cooz 7~8nm
|30P |30P
TEM

d001

130P
|30P
|30P
|30P
I130P
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5-19(a) epoxy/clay (Awt%) TEM (x30K)

5-19(b) epoxy/clay (Awt%) TEM (x100K)
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5-19(c) epoxy/clay (Awt%) TEM (x200K)

5-20(a) epoxy/clay (3wi%) TEM (x30K)
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5-20(b) (x100K)

5-20(c) epoxy/clay (Bwt%) TEM (x200K)
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5-21(a) epoxy/clay (5wt%) TEM (x30K)

5-21(b) epoxy/clay (5wt%) TEM (x100K)
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107

(5Wt%)

TEM

(x200K)



5-3-3

(50 ~110 )
5-22 130P( )
epoxy/ clay
>-7
S5-7 |30P 1wt%
70.72um/ m |130P Swit%
63.82um/ m
72.49um/ m 24% 11.9%
|30P
|30P
130P
130P
130P
|130P

(56]

I130P

108



( ) 130P

74

CTE *10°®,(mm/m .°C)

62

60

58 I I I I
0 1 2 3 4 5

Clay content,(wt.%)

522 epoxy/ clay TMA

57 epoxy/ clay TMA

Epoxy/I30P clay con.  CTEx10®(um/m )  CTE decrease(%)

0% 72.49 0
1% 70.72 2.4
2% 69.21 4.5
3% 67.49 6.9
4% 65.03 10.3

% 63.82 11.9
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5-34

5-3-4-1 DMA
5-23 5-24

epoxy/ clay

(tand )
200

5-8
I130P Swit%o
MPa
88.30%

(@200 )
(@200 )

11.33 MPa

130P(
DMA

50

|30P

66.01M Pa

|30P

165.8%

(@50 )

Swt%

@50 ) 12430

(@ 30 )
130P

4.26M Pa

(a 200 )

(@ 200 )

|30P

110

@50 )

(



E'(Pa)

1.8e+8
1.6e+8
1.4e+8
1.2e+8
1.0e+8
8.0e+7
6.0et7
4.0e+7
2.0e+7

0.0

523

|30P

|30P

—  1wt%clay
————  2wt%clay

——————— 4wt% clay

neat epoxy

——  3wt% clay

5wt% clay

50 100 150

Temperature(°C)

epoxy/ clay DMA

111

200 250



0.5

neat epoxy
— — — 1lwt%clay
————  2wt% clay
04| —————— 3wthclay
——————— 4wt% clay
5wt% clay
03}
©
G
|_
02t
01t
OO " " " " 1 " " " " 1 " " " " 1 " " " " 1
0 50 100 150 200 250
Temperature(°C)
5-24 epoxy/ clay DMA  tand
58 epoxy/ clay DMA
Storage modulus
Storage Storage _
increase(%)
modulus(MPa) a¢  modulus(MPa) at
Sample To( )
50 200
glassy state rubbery state Glassy Rubbery
Neat epoxy 66.01 4.26 - - 148.2
1wt% clay 73.69 6.59 11.63 54.69 150.5
2wt% clay 80.44 7.04 21.86 65.26 1534
3wt% clay 83.21 7.67 26.06 80.05 155.8
Awt% clay 95.03 8.43 43.96 97.89 157.6
5wt% clay 124.30 11.33 88.30 165.96 1574
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5-34-2

5-25 5-26 1 30P( )
epoxy/ clay
5-9 5-9
62.53 MPa |130P
Swit% 57.81 MPa 7.55%
epoxy/ clay 130P

|30P 2wt% 3wt
1.78% 0.83%

epoxy/ clay
|30P ( )

(stresss concentration) |30P

|30P |30P

(agglomeration)

5-9
1747.34 MPa I30P  5wt%
2069.41 MPa 18.43% epoxy/ clay
130P
130P (rigidity)

|30P
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(agglomeration)

Tensile strength,(MPa)

70

68

66

64

62

60

58

56

52

50

|30P

epoxy/ clay |30P
I130P

525

2 3 4 5
Clay content,(wt.%)

epoxy/ clay
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2200

2100

2000

1900

1800

Tensile modulus,(MPa)

1700

1600

0 1 2 3 4 5 6

Clay content.(wt.%)

5-26 epoxy/ clay
59 epoxy/ clay
Sample Tensile Tensile Gan/ loss[ %]
strength(MPa)  modulus(MP&)  grength  modulus

Neat epoxy 62.53 1747.34 - -
Iwt% clay 62.38 1818.46 -0.24 4.07
2wt% clay 63.64 1860.24 1.78 6.46
3wi% clay 63.05 1950.25 0.83 11.61
4wt% clay 60.47 2026.17 -3.29 15.96

5wt% clay 57.81 2069.41 -7.55 18.43
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5-4 epoxy/clay
(130P)
|30P
XRD TEM 130P
|30P
5-4-1
5-27 epoxy/ clay TGA
5-27
5-10 5-10
( 5% ) |30P
130P 5wt% 353.7
|30P
10 510 130P
130P 5wt%
367.9 130P
10 epoxy/ clay
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5-28 (130P)1wt%  5wid%
TGA 5-28
2985 130P Iwt%  5Wt%
3589 3537 2985

(alkylammonium cations)

TGA

5-10
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100 [ — e e
80
S
S 60f
=
2
=
40
neat epoxy
—_—— 1wt% clay
—— ——  2wt% clay
e | 3wt% clay
———-— 4wt% clay
5wt% clay e
O n 1 n 1 " 1 " 1 " 1
0 100 200 300 400 500
Temperature(°C)
5-27 epoxy/ clay TGA
100
80
S
S 60t
c
2
(5}
=
40 1\
20 | —— pristine clay
————  epoxy with 1wt% clay : :
—-—.—  epoxy with 5wit% clay | @ e
N H e e —
0 . 1 . 1 . i . E 1 . 1
0 100 200 300 400 500
Temperature(°C)
5-28 (1wt% , 5wi%) TGA
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5-10 epoxy/ clay TGA
Sample

() () (%0) (%)
Neat epoxy 363.3 377.6 3.72 -
1wt% clay 358.9 3725 4.51 1.18
2wt% clay 358.7 3715 5.22 2.23
3wit% clay 357.1 369.9 592 3.28
4wt% clay 355.7 368.3 6.54 4.20
5wit% clay 353.7 367.9 7.19 5.17
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5-4-2

5-4-2-1 XRD
529 |30P
epoxy/ clay XRD 5-29
130P(001) 2? = 1675 ~2? = 2.33%°
door= 3.78nm ~ dgg;= 5.27nm
511 511 130P(001)
130P(001) 2?2 )
|30P
|30P |30P
I30P
XRD
8.82nm
130P
XRD
130P

TEM

120

I130P

5nm

I130P



5000

1wt% clay
— — —  2wt% clay
—————— 3wt% clay
4000 cetttctttcanane Awt% clay
il — - 5wt% clay
S 3000 : \.
8 sk
P
£ 2000
1000
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10
2q
5-29 epoxy/ clay XRD
511 epoxy/ clay XRD
Epoxy/I130P clay con. 27? Basal spacing , dooi(Nm)
Pristine clay 3.74 2.36
1% 2.335 3.78
2% 2.215 3.98
3% 2.065 4.27
4% 1.915 4.61
5% 1.675 527
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5-4-2-2 TEM

530 531 532 130P
1% 3% 5% epoxy/ clay TEM
(@ (b)
(©)
|30P 1nm
5-30(a) 5-31(a) 5-32(a)
epoxy/ clay 130P
|130P
130P
130P
S 0 |130P
130P
|130P
S 0 ( G
HT 9 130P
130P

130P
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|30P I30P
I30P
80
|30P
5-30(c)
I30P 1wt%
4nm 5-32(b)
oWt d001 5~6nm
511 TEM
I30P |30P ooz
[47]
dOOl
Coos
I30P
|30P 5wt% TEM
|30P

123

|30P

Lee Dong Choo

I130P



door |130P
|30P
Swit% TEM

I30P

5-30(a) epoxy/clay (Awt%) TEM (x10K)
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5-30(b) epoxy/clay (Awt%) TEM (x100K)

5-30(c) epoxy/clay (Awt%) TEM (x200K)
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5-31(a) epoxy/clay (Bwt%) TEM (x10K)

5-31(b) epoxy/dlay (@Bwt%) TEM (x100K)
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5-32(3)

epoxy/clay

127

(3wi%)

(5Wt%)

TEM

TEM

(x200K)

(x10K)



5-32(b) epoxy/clay (5wt%) TEM (x100K)

5-32(c) epoxy/clay (5wt%) TEM (x200K)
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5-4-3

(50 ~110 )
5-33 | 30P
epoxy/ clay
5-12
5-12 I30P 1wt%
69.88um/ m |30P 5Wt%
59.68um/ m
72.49um/ m 3.6 17./%
|30P
130P
130
130P
TEM

|30P

129



74

[56]

CTE *10°®,(mm/m .°C)

58 .

0 1 2 3 4 5
Clay content,(wt.%)
533 epoxy/ clay TMA
512 epoxy/ clay TMA
Epoxy/I30P clay con.  CTEx10®(um/m )  CTE decrease(%)

0% 72.49 0
1% 69.88 3.6
2% 68.24 59
3% 65.53 9.6
4% 61.93 14.6
5% 59.68 17.7
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5-4-4

5-4-4-1 DMA
5-34 5-35
| 30P epoxy/ clay DMA
(tand ) 50
200
5-13
5-13
|30P
130P 5wit% (@ 50 ) 15840
MPa 66.01M Pa (a 50 )
139.96% |30P
|130P Swt%
(at200 ) 14.80MPa 4.26M Pa
(@ 200 ) 247.42%
(@ 50 ) (at
200 ) (a200 )
( )
(a 50 ) 130P 5wt%

247.42%
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2.5

[53]

epoxy/ clay 30P
TEM |30P
|30P
5-13 |30P
Tq 130P
Tg [56]
Tg Tg
Tg
|30P 4wt%
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E'(Pa)

Tan d

1.8e+8

o neat epoxy
1.6e+8 —_—— 1wt% clay
| ———— 2wi% clay
et 3wit% clay
14e+8 ————  4wt% clay
i . 5wt% clay
12e+8 | S RSN
[ o \
1.0e+8 |- e |
8.0e+7 |
6.0e+7 |
4.0e+7 |
2.0e+7 |
0.0 1 1 " " " " 1 1 I
0 50 100 150 200 250
Temperature(°C)
534 epoxy/ clay DMA
0.5
neat epoxy
F| ———  1wt%clay
—— ——  2wt% clay
o4+ —————— 3wt% clay
——————— 4wt% clay
- 5wit% clay
03}
02
01t
| ———— el —————
0.0 1 1 1 " 1 "
0 50 100 150 200 250
Temperature(°C)
535 epoxy/ clay DMA  tand
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513 epoxy/ clay DMA
Storage modulus
Storage Storage _
increase(%)
modulus(MPa) a¢  modulus(MPa) at
Sample To( )
50 200
glassy state rubbery state Glassy Rubbery
Neat epoxy 66.01 4.26 - - 148.2
1wt% clay 80.73 717 22.30 68.31 1535
2wt% clay 91.48 7.70 38.59 80.75 1535
3wt% clay 96.56 8.26 46.28 93.90 153.6
Awt% clay 113.10 9.07 71.34 11291 1534
5wt% clay 158.40 14.80 139.96 247.42 1534
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5-4-4-2

5-36 5-37
|30P epoxy/ clay
5-14 5-14
62.53 MPa I30P
4wt% 64.61 M Pa 3.33%
|30P 5wit% 61.86 MPa
1.07%
epoxy/ clay 30P
130P
[53,67]

epoxy/ clay

(orientation)
|30P |30P
130P |30P

5-14
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1747.34 MPa I30P  5wt%
2129.29 MPa 21.86% epoxy/ clay
130P
130P (rigidity)

epoxy/ clay

70

68

66

64

62

60

58

Tensile strength,(MPa)

56

52 +

50

0 1 2 3 4 5

Clay content,(wt.%)

5-36 epoxy/ clay
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2200

2100
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1800

Tensile modulus,(MPa)

1700

1600 1 1 1 1 1 1
0 1 2 3 4 5 6

Clay content,(wt.%)

5-37 epoxy/ clay
514 epoxy/ clay
Sample Tensile Tensile Gan/ loss[ %]
strength(MPa)  modulus(MP&)  grength  modulus

Neat epoxy 62.53 1747.34 - -
Iwt% clay 62.84 1836.37 0.50 5.10
2wt% clay 63.89 1897.63 2.17 8.60
3wit% clay 64.46 1989.71 3.09 13.87
Awt% clay 64.61 2061.94 3.33 18.00

S5wit% clay 61.86 2129.29 -1.07 21.86
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