311

3.1

312

3.2

(%)
%)
2
(%)
(Po)

(Mooney unit)

(

(%)
(Mooney unit)

£l)

0.014
0.250
0.620
0’400
83.2
420 *
7.00
90.64

)

Quality Report BR 01) [16]

96.6
0.02
0.32
41.8
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313 Hi Sil 255 (" )

3.3 Hisil 255 (Certificate of analysis for sample) [34]
1N
( ) 177
pH 1.2
(%) 71
(Si02 % 88
Na2504 % 1.2

3.14  PEG : Polyethylene glycol (Brands Co.,Ltd))

3.1.5  Paraffinic ail ( Gurny Mooning peter chemical Co.,Ltd)

3.16 Zincoxide  White seal ( ivertures public co. Ltd)

3.1.7 Stearic acid ( Imperial Co.,Ltd)

3.1.8  Wingstay L (Goodyear Co.,Ltd)

319 CBS N-cyclohexyl benzthiazyl sulphenamide (Flexsys Co.,Ltd)
3.1.10 MBTS : Dibenzthiazyl disulphide (Flexsys Co.,Ltd)

3.1.11 TMTD : Tetrathythiuram disulphide (Flexsys Co.,Ltd)

3.1.12 (Loxley Public Co.,Ltd)

3.2
321 (Kneader Machinery ) KD 3500
3.2.2 2 (two roll mill) '

8 X20

3.2.3 (Hydraulic Press) 30 x 30 10
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331 (Mooney viscometer) Tech Pro.Inc

3.3.2 (Rheometer moving
die type) Monsanto : Model MDR 2000

333 (Tensile tester) Instron calibration laboratory

3.34 LLOYD instruments

335 Hampden Northampton : Model APH -40

3.3.6

337

338

339 Shore Instrument'and MFG.Co : Model

716 Durometer Hardness system

phr (part per hundred of rubber) 2

3.4
L (pure gum)
34
2.
(pure gum)
1 2
100 80
: 20
Zinc oxide 5 5
Stearic acid 2 2
Wingstay L 2 2
CBS 1.2 1.2
25 25

60
40

12
2.5

(filled compound)

3.5

12 12 12 12
2.5 2.5 2.5 2.5



NR1

BR2

Silica

PEG
Paraffinic Oil
Zinc Oxide
Stearic acid
Wingstay L
MBTS
TMTD
Sulphur

8 9 10
100 100 100
0 0 0
0 30 40
0 2 2
0 3 4
4 4 4
2 2 2
4 4 4
0.8 0.8 0.8
1 1 1
0.8 0.8 0.8

1 Natural Rubber (
2 Polybutadiene Rubber (

1
100

50

()

S oo B o

12
80

s Ao o o

0.8

0.8

35

13
80
20

= B

0.8

0.8

14
80
20
40

0.8

0.8

15
80
20

B LS e N & L T O

0.8

0.8

(Silica Filled Compound)

16
70

=N A o o o

0.8

0.8

17
70
30

B =T - T~ JC N )

0.8

0.8

(phr)

18
70
30
40
2

0.8

0.8

19
70
30
50

0.8

0.8

20
60

s o o o

()

0.8

0.8

21
60
40

B ) " I — Y L R O )

0.8

0.8

22
60
40
40

0.8

0.8

23
60
40

= o o

o

0.8

0.8

24

100

s o o o

o

0.8

0.8

25

100

E = S N N 7% T )

0.8

0.8

26

100
40

0.8

0.8

27

100

F— N 0 I — N S L T ()

0.8

0.8



4.1

3.5

1 Kneader ( )
3500
2 112 ., 4 ., 6
3. 8
10
4
4 1 Zincoxide  Stearic acid 2
Wingstay L~ CBS 2
4-5
2 %
) 2
(kneader)
3 Kneader
) 2 10
Zinc oxide  Stearic acid 2.5
8, 12, 16, 20, 24 Wingstay L, MBTS ~ TMTD
25 Kneader
- PEG 25
PEG 25

Zinc oxide  Stearic acid
Wingstay L, MBTS ~ TMTD 2.5



4-5

NR ﬂ l— BR
Two roll mill
T70°C
Zinc oxide Wingstay L
Stearic acid ¢ CBS
Two roll mill
T 70°C

l l—— Sulphur

Two roll mill

T 70°C

- Mooney Viscosity
- Mooney Scorch

- Time Scorch

- Time Cure 90 %

31

- Tensile strength
- Tear strength

!

Compression moulding

T 150 °C, P 60 ton/in’

!

Test Properties

- Abrasion resistance - Hardness
- Flex cracking resistance

1-7

43

- Compression set
- Resilience



!

—"

Two roll mill

T707¢

Zinc oxide, Stearic acid

Silica + PEG .
Wingstay L, MBTS, TDTM
Paraffinic oil

Kneader

T 70°C

l J— Sulphur

Two roll mill

T 70°C

!

- Mooney Viscosity
- Mooney Scorch

- Time Scorch

Time Cure 90 %

3.2

y

Compression moulding

T 150 °C, P 60 ton/in’

.

Test Properties

- Tensile strength

- Tear strength

- Abrasion resistance

- Flex cracking resistance
- Compression set

8-21

- Resilience
- Hardness
- DMA
- SEM



3.0
1
3.6.1 Mooney viscometer 15O 289 - 1963
determination of viscosity of Natural and synthetic rubber by the shearing disc
viscometer 2 44.5
5 20 4
1
100 5
3.6.2 Mooney viscometer Mooney
scorch 3.6.2 121
3.6.3 Rheometer
15O 3417-1977 (E) rubber measurement of vulcanization characteristic with the
oscillating disc curemeter 15
15 5 150 30
3.6.4 150
Rheometer 6
14 16 4 8
[00
15 15 6 2
{0
2.5 12 8 2
te)
3 1.4 6

tego
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50 30 3
Akron fop

{0
teq)

(compress air sample cutter)

3.7

371 1SO 37 Instron calibration

|aboratory f load cell 500
500

3.7.2 1SO 34 LLOYD

instruments
Load cell 500
3.7.3
36
36 Arkon Abrasion

Approximate Running - and Test Run
Volume less in 500 - Revolution  Revolutions (Additional to Trial Run)

Trial Run (ml) Running - Test Run
Above 0.05,not above 0.10 4000 1000
Above 0.10,not above 0.20 2000 500
Above 0.20,not above 0.40 750 250

Above 0.40 500 125
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3.7.4 Demattia flexing tester
15O 132 1 6 V4
.
300
1l 10
2. 2
1 10
0.5

3! 05- 10 ( )

4. 1-1.5 ( )

5. 1.5-3

6: , 3
3.7.5 BS.903 part A8 Wallace

Dunlop Tripsometer 5
45 6
45
3
3.7.6 ASTM 395-89 Compression set
Tester MILANO/ITALIA 25 9.5
22 '

= ( : ) X 100
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3.1.7 ASTM D 2240 Lever Loader Model

917 1 shore A
shore A

A 3.1 E 71.8

41.9 F 80.5

C 55.7 G 90.1

D 63.2

5 1

1
15
shore A shore B 1
shore C  Shore 5
378 ASTM 573 Ueshima

100 22
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