
T
he blending of NR and BR rubber blend with N330 carbon black is studied

on curing behavior and the physico-mechanical properties of a SBR rubber

based tire tread compound containing N234 carbon black. The effect of sul-

phur and accelerator contents on different properties of rubber compound is also test-

ed with a wide range of curing agents. Partial substitution of SBR with NR shows sig-

nificant improvement in cure characteristics, tear resistance, crack growth, resilience

and abrasion without much changes in its hardness, dispersion and tensile properties.

Partial substituted BR delivers the same results except a considerable increase in the

rate of crack growth. A partial substitution of N234 with N330 has a relatively nega-

tive effect on the abrasion and tear resistance, but decreases the crack growth rate. The

crack growth rate increases with increased level of sulphur and accelerator and the

abrasion decreases at certain level of curing agent, although it increases thereafter

(crosslink density). The tensile and tear resistance increase first and then decrease

with further increase of crosslink density. The study on the governing mechanisms

shows that beside rubber chains induced crystallinity, the rubber chain mobility dom-

inates the crack growth rate, while a competition exists between this mechanism and

reinforcement mechanism for other failed properties. Finally, an optimized formula-

tion based on SBR/BR/NR and N234/N330 with optimum crosslink density and sul-

phur/accelerator ratio has been calculated.
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¶ú ¶Ç¦ ‹ú º±§ ²ü± …ðœ†ï º~û …¶•:|

-Þ†õ̂Ÿõÿ ÆŒýÏþ: 0 €  51 ô 02€

-Þ†õ̂Ÿõÿ ¶ý̧ ‹õ{†¬ÿ|…ó: 0€  51ô 02 ô

-¬ô¬û 033N|: 51 ô03.

ìœíõÑ Þ†õ̂Ÿõ ¬° øíú Ö±ìõë|‹ñ~ÿ|ø† ÷†‹• ô ‹±…‹± 001 Ú·í• ô²ðþ ô

ìœíõÑ Þê �±Þññ~û ðý³ 56 Ú·í• ô²ðþ ‹õ¬. Îõ…ìê �©• ¬° ìœíõÎú

T |‹~ôó {Óýý± ‹†Úþ ì†ð~ð~.

øî|Ÿñýò€ ‹ú ¬èýê °ôÒò ìõ›õ¬ ¬° Þ†õ̂Ÿõÿ 2171RBS|€ ¬°

Ö±ìõë|‹ñ~ÿ|ø†ÿ ›†ÿ|â³üñþ€ ‹ú …²…ÿ ø± 01 Ú·í• ô²ðþ ›†ÿ|â³üñþ

Þ†õ̂Ÿõÿ 2171RBS| ‹† Þ†õ̂Ÿõÿ  RN)ü† ‹õ{†¬ÿ|…ó(€ 2 Ú·í• ô²ðþ

‹ú ìÛ~…° °ôÒò „°ôì†{ýà …Â†Öú º~ {† ì}Óý± …Â†Öþ ›³Š æ¶}ýßþ

¤Ù̄ ºõ¬.

›~ôë 1 -ìõ…¬ ìõ°¬ …¶}×†¬û ¬° Ö±ìõë|‹ñ~ÿ.

ì»©¿†– º±Þ• ¶†²ð~û ì†¬û …ôèýú

9/95=IRP€ Ÿã†èþ 19/0€ â±…ð±ôÿ ìõðþ  88

Ÿã†èþ  809/0€ â±…ð±ôÿ ìõðþ 54

Ÿã†èþ  459/0€ â±…ð±ôÿ ìõðþ 84|

Ÿã†èþ 87/1€ 8=Hp€ Î~¬ ›Ž̄ ü~ÿ 5/221|€ Î~¬ 3/021 PBD

Ÿã†èþ 8 /1€ 86/8=Hp€ Î~¬ ›Ž̄ ü~ÿ 7/18€ Î~¬ 4/101 PBD

-

-

-

-

-

-

-

ì†°ôŽ ì†è³ÿ

�}±ôºýíþ …°…á

�}±ôºýíþ ‹ñ~° …ì†ï

.mehC CD| Þ±û ›ñõ‹þ

Þ±‹ò   …øõ…²

-

�†°¹ …Þ·ý~

ocniM| ì†è³ÿ

reyaB| „èí†ó

{†‹†ó �õ¬° …¾×ù†ó

licoeN| øñ~

licoeN| øñ~

Þ†õ̂Ÿõÿ ÆŒýÏþ

Þ†õ̂Ÿõÿ ‹õ{†¬ÿ|…ó

Þ†õ̂Ÿõÿ …¶}ý±ó -‹õ{†¬ÿ|…ó

¬ô¬û 432N

¬ô¬û 033N|

°ôÒò „°ôì†{ýà 

°ôÿ …Þ·ý~ 

…¶}‰†°üà …¶ý~

ì¥×†Ê•|Þññ~û|ø†

âõâ±¬ ìÏíõèþ

º}†Ž|¬øñ~û SBC

‹†²¬…°ð~û IVP
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‹ùýñú|¶†²ÿ ̈õ…Á ºß·•  ô °Ö}†° �©• „ìý³û °ôüú {†ü± ¶õ…°ÿ ìù~ÿ ºýõ…€ ¤·ýò „{»þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 

ìœíõÎú ¬ôï Ö±ìõë|‹ñ~ÿ|ø†€ ìœíõÎú K)›~ôë 3( ‹† ø~Ù

ì~ë|¶†²ÿ ô ‹ùýñú|¶†²ÿ ¶†ì†ðú �©• Æ±…¤þ º~û|…ð~. üßþ …²

Ö±ìõë|‹ñ~ÿ|ø†ÿ ì±¤éú …ôë ‹± �†üú RB/RN/RBS| …ð}©†Ž º~ ô ‹±…ÿ

…üò Ö±ìõë|‹ñ~ÿ€ {†‡̈ý±…ð~…²  IVP| ¤Ù̄ º~ Þú Îé• „ó ¬° …¬…ìú „ì~û

…¶•. ¶�̧€ …² Æ±…¤þ Ö†Þ}õ°üê Þ†ìê …¶}×†¬û ô ìÛ†¬ü± âõâ±¬ ô

º}†Ž|¬øñ~û ¬° 4 ¶Ç¦   5/0€ 1€ 5/1 ô 2  …ð}©†Ž º~û …¶• . Ö±ìõë|‹ñ~ÿ

‹± …¶†¹ Æ±§ „²ì†ü¼ ¬° ›~ôë 3  …°…̂ú º~û …¶•.

{í†ï „ìý³û|ø†ÿ Ö±ìõë|‹ñ~ÿ ìœíõÎú …ôë ¬° ì©éõÉ|Þò „²ì†ü»ã†øþ

ô ¬° º±…üÈ ÷†‹• )¬ô° Ÿ±̈ñ~û mpr04 ô ²ì†ó …̈}çÉ Þê nim4( {ùýú

º~ð~. °ô…ë …̈}çÉ ìõ…¬ ‹±…ÿ {í†ï „ìý³û|ø† üß·†ó ‹õ¬. øñã†ï …¶}×†¬û

…² „ìý©}ú€ Þ†õ̂Ÿõø† øî|²ì†ó ô ¬° …‹}~…ÿ ¬ô°û …̈}çÉ ‹ú øí±…û ìõ…¬

ºýíý†üþ ‹ú ì©éõÉ|Þò …Â†Öú º~û ô ¶�̧ ¬ô¬û )ø†( ô �̧ …² „ó °ôÒò

‹ú Ÿ±̈ú …̈}çÉ …Â†Öú º~. ¬° ì±¤éú ðù†üþ€ Îõ…ìê �©• °ôÿ „¶ý†Ž

¬ôÒé}ßþ ô ¬° º±…üÈ ÷†‹• ‹ú „ìý³û|ø† …Â†Öú º~û …¶•. âõâ±¬ ô

º}†Ž|¬øñ~û|ø† øî|²ì†ó ‹ú Ÿ±̈ú …̈}çÉ …Ö³ô¬û º~ð~. ðíõðú|ø†ÿ

ðù†üþ ¬° ¬ì†ÿ Co541 ô ‹† {õ›ú ‹ú ²ì†ó �©• ‹ùýñú ‹ú ¬¶• „ì~û …²

›~ôë 2 -Ö±ìõë|‹ñ~ÿ ô ð}†ü�€ Æ±…¤þ „²ì†ü¼ {†âõŸþ€ ìÇ†èÏú …÷± „ìý©}ú|¶†²ÿ ‹± ̈õ…Á ì©}éØ „ìý³û °ôüú {†ü±.

¨õ…Á °üõì}±ÿ ¬° ¬ì†ÿ Co541 Ö±ìõë|‹ñ~ÿ

Þ~

Ö±ìõë|‹ñ~ÿ¶±Î• �©•

)nim/ni.bl(

²ì†ó

�©• ‹ùýñú

)nim(

²ì†ó …üíñþ

)nim(

â»}†ô° …̈}çÙ

)ni.bl(

â»}†ô°

‹ý»ýñú

)ni.bl(|

033N RB RN

5/2

9/2|

4/3|

8/2|

1/3|

5/3|

3|

6/3

9/3

61/82

15/72|

84/62|

85/62|

25/62|

33/62|

93/62|

3/52|

3/52

40/51

42/51|

51|

20/41

35/41|

25/41|

51/41|

14/31|

24/41

11/32

99/22|

68/42|

33/42|

56/42|

65/52|

51/52|

30/72|

66/62

35/03

10/03|

88/13|

38/13|

35/13|

53/33|

80/23|

70/53|

77/33

0

51|

03|

51|

03|

0|

03

0|

51

0

01|

02|

0|

01|

02

0|

01|

02

0

0|

0|

01|

01|

01|

02|

02|

02

1T

2T

3T

4T

5T

6T

7T

8T

9T

¨õ…Á Öý³üßþ ô ìß†ðýßþ

º†̈À

�±…Þñ¼
›ùñ~âþ

)%(

¶©}þ

)A erohs( 

¶±Î• °º~

{±á

)elcyck/mm(

ìÛ†ôì•

�†°âþ

)m/Nk( 

¶†ü¼

)3mm( |

ì~ôë 002%

)aPM( |

…²¬ü†¬

Æõë

)%(

…¶}¥ß†ï

Þ»»þ

)aPM( 

Þ~

Ö±ìõë|‹ñ~ÿ

7

7|

6|

6|

6|

6|

6|

7|

6

0/41

5/61|

0/91|

8/51|

5/81|

0/71|

0/71|

0/71|

4/91

96

96|

66|

86|

76|

66|

76|

96|

66

78/2

22/3|

6/3|

28/2|

76/2|

1/3|

31/2

2/3|

18/2

6/03

5/03|

9/13|

4/73|

5/63|

6/94|

1/45|

96|

8/37

6/721

30/411|

30/901|

1/221|

6/111|

8/79|

7/911|

33/901

3/89

9/11

8/11|

7/21|

9/11|

8/11|

11|

3/21

5/11

9/01

6/024

6/514|

8/173|

8/104|

883|

9/524

9/693|

5/004|

1/414

81

7/71

6/61

1/71|

4/61|

4/71|

4/71|

7/61|

7/61

1T

2T

3T

4T

5T

6T

7T

8T

9T



‹ùýñú|¶†²ÿ ̈õ…Á ºß·•  ô °Ö}†° �©• „ìý³û °ôüú {†ü± ¶õ…°ÿìù~ÿ ºýõ…€ ¤·ýò „{»þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 192

›~ôë 3 - Ö±ìõë|‹ñ~ÿ ô ð}†ü� °üõì}±ÿ ¬° ¬ì†ÿ Co541 ‹±…ÿ ‹ùýñú|¶†²ÿ ¶†ì†ðú �©• )ìœíõÎú K(.

¨õ…Á °üõì}±ÿ ¬° ¬ì†ÿ Co541 Ö±ìõë|‹ñ~ÿ

Þ~

Ö±ìõë|‹ñ~ÿ¶±Î• �©•

)nim/ni.bl(

²ì†ó …üíñþ

)nim(

â»}†ô° …̈}çÙ

)ni.bl(

â»}†ô°

‹ý»ýñú

)ni.bl(|

â»}†ô°

Þíýñú

)ni.bl(|

²ì†ó

�©• ‹ùýñú

)nim(

|ìÛ~…° âõâ±¬

)rhp(

ìÛ~…° SBC

)rhp(

ìÛ~…° �ýí†ðú

…¾éþ ì¿±Öþ

6/11

1/4

1/6

2/4

6/3

7/7

3/6

4/0

3/11

3/2

4/0

1

1/1

2/1

6/2

3/4

1/9

6/1

5/2

3/4

5/1

5/3

8/0

6/1

1

1/8

8/0

5/9

8/6

3/2

8/6

6/1

20/01

91/11

12/21

30/31

82/21

94/01

12/21

60/52

21/01

65/41

32/42

90/71

63/41

55/31

93/31

40/31

90/11

65/21

21/51

13/11

82/61

84/21

15/71

83/61

90/71

95/01

15/71

15/01

24/11

41

15/11

65/21

67/53

40/13

11/62

69/32

25/72

65/33

45/62

34/5

76/53

70/81

35/5

81/31

7/81

28/91

73/22

88/42

87/13

28/22

50/81

38/03

67/41

58/62

27/21

73/51

81/31

33/23

27/21

89/13

85/92

47/02

12/03

28/22

22/44

70/04

51/53

80/33

93/63

24/24

64/53

4/41

18/34

47/62

32/41

12/12

48/72

26/82

1/13

28/33

82/04

28/13

68/62

48/93

37/32

3/53

66/12

13/42

12/12

70/04

66/12

56/04

84/83

69/92

78/73

28/13

64/8

30/9

40/9

21/9

78/8

58/8

19/8

79/8

41/8

76/8

7/8

30/8

41/9

8/8

37/8

39/8

5/8

9

18/8

10/9

79/8

54/8

39/8

49/8

30/8

37/7

39/8

76/8

9/8

32/9

66/7

9

12/61

15/42

1/02

72/32

74/52

61/91

65/91

90/73

52/61

24/62

60/73

80/33

40/43

92/33

35/72

62/32

12/81

55/23

32/62

1/42

92/03

63/62

92/53

5/03

80/33

95/71

92/53

73/71

32/02

33/82

24/02

55/23

2

2

1

1

5/1

2

1

5/0

2

5/0

5/0

5/0

5/1

5/1

1

1

5/1

2

5/0

2

5/0

5/1

1

5/0

5/0

2

1

5/1

5/1

1

5/1

2

2

1

2

5/1

1

5/1

2

5/0

2

2

5/0

1

5/0

5/0

1

5/1

2

5/0

2

1

5/1

1

5/0

5/1

1

5/1

5/0

2

5/1

1

5/1

5/0

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

071

1K

2K

3K

4K

5K

6K

7K

8K

9K

01K

11K

21K

31K

41K

51K

61K

71K

81K

91K

02K

12K

22K

32K

42K

52K

62K

72K

82K

92K

03K

13K

23K
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‹ùýñú|¶†²ÿ ̈õ…Á ºß·•  ô °Ö}†° �©• „ìý³û °ôüú {†ü± ¶õ…°ÿ ìù~ÿ ºýõ…€ ¤·ýò „{»þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 

„²ìõó °üõì}±  �©• º~ð~. „²ìõó|ø† üà °ô² �̧ …² �©• …ðœ†ï º~û

…¶•.

¨õ…Á …ð~…²û|âý±ÿ º~û ‹±…ÿ „ìý³û|ø† ÎŒ†°– ‹õ¬ð~ …²: ̈õ…Á

°üõì}±ÿ ¬° ¬ì†ÿ C
o541 )²ì†ó …üíñþ€ â»}†ô° ‹ý»ýñú ô â»}†ô°

…̈}çÙ€ ¶±Î• �©• ô ²ì†ó �©• ‹ùýñú …ð~…²û|âý±ÿ ‹† °üõì}± RDO(€

¨õ…Á Þ»»þ )…¶}¥ß†ï Þ»»þ€ …²¬ü†¬ Æõë {† �†°âþ ô ì~ôë 003%

…ð~…²û|âý±ÿ ‹† ¬üñ†ìõì}±(€ ̈õ…Á ºß·• )ìÛ†ôì• �†°âþ ‹† ¬üñ†ì}±€

ìÛ†ôì• ¬° ‹±…‹± °º~ {±á ‹ú Þíà „²ìõðã± ¬ÿ|ì}ý† ô ¶†ü¼ ‹ú ô¶ýéú

¬¶}ã†û ¶†ü¼(€ â±ì†²…üþ )‹ú Æõ° Òý±ì·}Ûýî ‹† …ð~…²û|âý±ÿ

›ùñ~âþ( ô ¶©}þ )…ð~…²û|âý±ÿ ‹† ¶©}þ|¶ñ�(. „²ìõó|ø†ÿ °üõì}±€

¶©}þ€ ¶†ü¼€ ìÛ†ôì• �†°âþ ô �±…Þñ¼ ‹ú {±{ý� ìÇ†‹Ü …¶}†ð~…°¬ø†ÿ

9431D MTSA€ 0422D MTSA€ 9464 OSI€ 426D MTSAô

54311OSI| …ðœ†ï º~ð~. ‹±…ÿ …ð~…²û|âý±ÿ °º~ {±á€ ¶±Î• °º~

{±á ¬° ¬¶}ã†û ¬ÿ|ì}ý† ô ‹† ì¥†¶Œú ºý� ìñ¥ñþ {Óýý±…– ìÛ~…° °º~

{±á ¬° Ÿ±̈ú|ø†ÿ ì©}éØ â³…°½ º~û …¶•.

ð}†ü� ô ‹¥™

ð}†ü� °üõì}±ÿ ô ̈õ…Á Öý³üßþ -ìß†ðýßþ ‹±…ÿ Ö±ìõë|‹ñ~ÿ ìœíõÎú

…ôë )ìœíõÎú T| ‹± …¶†¹ Æ±…¤þ „²ì†ü¼ {†âõŸþ( ¬° ›~ôë 2 ô ‹±…ÿ

Ö±ìõë|‹ñ~ÿ ìœíõÎú ¬ôï )ìœíõÎú K‹± …¶†¹ Æ±…¤þ „²ì†ü¼

Ö†Þ}õ°üê Þ†ìê( ¬° ›~ôë|ø†ÿ 3 ô 4 …°…̂ú º~û …¶•.  |

ìÇ†èÏú …÷±„ìý©}ú|¶†²ÿ ‹† Þ†õ̂Ÿõÿ ÆŒýÏþ ô ‹õ{†¬ÿ|…ó ô ¬ô¬û

003333NN||)ð}†ü� ìœíõÎú KK(|

¨õ…Á �©•  |

…÷± „ìý©}ú|¶†²ÿ ‹† Þ†õ̂Ÿõÿ ÆŒýÏþ ô Þ†õ̂Ÿõÿ ‹õ{†¬ÿ|…ó ‹± ¶±Î•

�©•€ ²ì†ó �©• ‹ùýñú ô …̈}çÙ â»}†ô° „ìý³û|ø† ¬° ºßê|ø†ÿ 1 {† 3

…°…̂ú º~û …¶•. ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ìÛ~…° Þ†õ̂Ÿõÿ ÆŒýÏþ ô

øî|Ÿñýò Þ†õ̂Ÿõÿ ‹õ{†¬ÿ|…ó€ ¶±Î• �©• )ºßê 1( ô â»}†ô°

…̈}çÙ )ºßê 2( …Ö³…ü¼ ô ²ì†ó �©• ‹ùýñú )ºßê 3( Þ†ø¼ Ú†‹ê

ìç¤Ëú|…ÿ ü†Ö}ú …¶•.  |

‹ñ†‹±…üò€ „ìý©}ú|¶†²ÿ Þ†õ̂Ÿõÿ 2171RBS| ‹† Þ†õ̂Ÿõÿ ÆŒýÏþ ô

Þ†õ̂Ÿõÿ ‹õ{†¬ÿ|…ó ‹ùŒõ¬ °Ö}†° �©• âõâ±¬ÿ °…  ‹ú ¬ðŒ†ë ¬…°¬. ‹ùŒõ¬

ì»†ø~û º~û °… ‹†ü~ …² ð¥õû …÷± ðõÑ Þ†õ̂Ÿõ ‹± ¶ýñ}ýà �©• ìõ°¬

‹±°¶þ Ú±…° ¬…¬ Þú …üò ìõÂõÑ ¬° ¤†ë ¤†Â± ¬° ¬¶• ìÇ†èÏú …¶•.  |

ìÇ†èÏú °ôð~ {Óýý±…– ºßê|ø†ÿ 1 {† 3 ‹±…ÿ ¬ô¬û 033N|ð»†ó ìþ|¬ø~€

›†ÿ|â³üñþ ‹©»þ …² ¬ô¬û …¾éþ )432N(| ‹† ¬ô¬û 033N| ‹†Î™ Þ†ø¼

›³üþ ¶±Î• �©• ô Ÿã†èþ …{¿†æ– Î±Âþ º~û  …¶• . ‹† {õ›ú ‹ú

…üò Þú ‹†²ÿ ‹õ¬ó ¶Ç¦ …üò ¬ô �±Þññ~û ‹† øî ‹±…‹± …¶• )8=Hp(|€ …Ö•

…ð~á ì»†ø~û º~û ¬° ¶±Î• �©• ô Ÿã†èþ …{¿†æ– Î±Âþ °…

ìþ|{õ…ó ‹ú ì·†¤• ¶Ç¦ Þí}± ¬ô¬û 033N| ¬° ìÛ†ü·ú ‹† ¬ô¬û 432N|

ð·Œ• ¬…¬.

¨õ…Á Öý³üßþ - ìß†ðýßþ ô ðÛ¿þ

‹† {õ›ú ‹ú ¬…¬û|ø†ÿ …°…̂ú º~û ¬° ›~ôë 4 ìþ|{õ…ó â×•€ ›†ÿ|â³üñþ|ø†ÿ

…ðœ†ï º~û …÷± Ú†‹ê {õ›ùþ ‹± …¶}¥ß†ï Þ»»þ€ º†̈À �±…Þñ¼ ô {†

¤~ô¬ÿ ¶©}þ „ìý³û|ø† ð~…°ð~. ø±Ÿñ~ ‹ú ðË± ìþ|°¶~€ º†̈À �±…Þñ¼
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„²ì†ü¼ ô ¬° ‹†²û â·}±¬û|…ÿ …² ìÛ†¬ü± âõâ±¬ ô º}†Ž|¬øñ~û …ðœ†ï º~û

…¶• {† …÷± Ÿã†èþ …{¿†æ– Î±Âþ ‹± ̈õ…Á ºß·• ô ¶†² ô Þ†°ø†ÿ

¤†Þî ‹± „ó ‹ú Æõ° ¬ÚýÜ ô ìõºß†Ö†ðú|…ÿ ìÇ†èÏú ºõ¬.  |

ìÇ†èÏú …÷± âõâ±¬ ô º}†Ž|¬øñ~û   |

…÷± Ÿã†èþ …{¿†æ– Î±Âþ ‹± ̈õ…Á ì©}éØ ô ‹ú ôüµû ̈õ…Á

ºß·• „ìý©}ú RN/RB/RBS| ‹ú ð·Œ• 01/02/07 |ô „ìý©}ú ¬ô¬û

033/432N| ‹ú ð·Œ• 51/05| ‹ú Þíà Æ±…¤þ „²ì†ü¼ ô {¥éýê „ì†°ÿ€

ìÇ†èÏú º~û …¶•.

Ö±ìõë|‹ñ~ÿ|ø†ÿ Æ±…¤þ º~û ô ð}†ü� °üõì}±ÿ „ðù† ¬° ¬ì†ÿ Co541

¬° ›~ôë 3 …°…̂ú º~û …¶•. ̈õ…Á Öý³üßþ -ìß†ðýßþ ¬° ›~ôë 4

ì»†ø~û ìþ|ºõ¬. øî|Ÿñýò€ Â±…ü� ‹±…²½ Òý±̈Çþ ì¥†¶Œú º~û ô

¬…¬û|ø†ÿ „ì†°ÿ æ²ï ¬° ›~ôë 5  …°…̂ú º~û …¶•. ‹ú Þíà ¬…¬û|ø†ÿ

„ì†°ÿ ô ìñ¥ñþ|ø†ÿ ¶Ç¦ �†¶ª ìþ|{õ…ó °Ö}†°ø† °… ‹ú Æõ° Îéíþ ìõ°¬

‹±°¶þ Ú±…° ¬…¬.

°Ö}†° �©•

{¥éýê „ì†°ÿ …ðœ†ï º~û ¬° ›~ôë 5 ð»†ó ìþ|¬ø~€ âõâ±¬ ô

ºßê 7 -ìñ¥ñþ „÷†° …¾éþ -ìÇ†èÏú øî|²ì†ó …÷± ›†ÿ|â³üñþ ‹©»þ …²

Þ†õ̂Ÿõÿ 2171RBS| ‹† Þ†õ̂Ÿõÿ ÆŒýÏþ ô Þ†õ̂Ÿõÿ ‹õ{†¬ÿ|…ó ô

›†ÿ|â³üñþ ‹©»þ …² ¬ô¬û 432N‹† ¬ô¬û 033N| ‹± ¶±Î• °º~ {±á

„ìý³û °ôüú {†ü±.
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‹ùýñú|¶†²ÿ ̈õ…Á ºß·•  ô °Ö}†° �©• „ìý³û °ôüú {†ü± ¶õ…°ÿ ìù~ÿ ºýõ…€ ¤·ýò „{»þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 

º}†Ž|¬øñ~û ‹± ¶±Î• �©•€ ²ì†ó �©• ‹ùýñú€ ²ì†ó …üíñþ ô â»}†ô°

…̈}çÙ …÷± ìùíþ ¬…°ð~ )„ì†°û P| ‹±…‹± ¾×± ì¥†¶Œú º~û …¶•(.  |

|âõâ±¬ ‹ú Îñõ…ó {†‡ìýò|Þññ~û …{¿†æ– Î±Âþ ô º}†Ž|¬øñ~û ‹ú Îñõ…ó

…Ö³…ü¼|¬øñ~û Þ†°…üþ Ö±…üñ~ �©• ô ‹† ¬°âý± Þ±¬ó ìÛ~…° ‹ý»}±ÿ ²ðœý±

8S| ¬° Ö±…üñ~ �©• ‹†Î™ …Ö³…ü¼ Ÿã†èþ …{¿†æ– Î±Âþ ìþ|ºõð~. ¬°

…üò ¤†è• …Ö³…ü¼ ìÛ~…° âõâ±¬ …÷± ‹ý»}±ÿ ‹± Ÿã†èþ …{¿†æ– Î±Âþ

¬° ìÛ†ü·ú ‹† …Ö³…ü¼ ìÛ~…° º}†Ž|¬øñ~û ¬…°¬ )Â±ü� ‹±…²½ ì¥†¶Œú

º~û ‹±…ÿ S| ‹±…‹± 28/8 …¶• Þú ‹ý»}± …² Â±ü� ì¥†¶Œú º~û ‹±…ÿ

º}†Ž|¬øñ~û SBC|€ 71/6 …¶•(. 

øí†ó|Æõ° Þú …ð}Ë†° ìþ|°ô¬€ …Ö³…ü¼ ìÛ~…° º}†|Ž|¬øñ~û ô âõâ±¬ ‹†Î™

Þ†ø¼ ²ì†ó �©• ‹ùýñú ìþ|ºõ¬. …ì†€ …÷± º}†Ž|¬øñ~û ‹ú ì±…{� ‹ý»}± …² …÷±

âõâ±¬ …¶•. Â±ü� ‹±…²½ ì¥†¶Œú º~û ‹±…ÿ S| ‹±…‹± 3/4- …¶• Þú

Þí}± …² Â±ü� ì¥†¶Œú º~û ‹±…ÿ º}†Ž|¬øñ~û SBC|€ 72/7- …¶•. 

…² Æ±Ù ¬üã±€ º}†Ž|¬øñ~û ô âõâ±¬ ø± ¬ô ²ì†ó …üíñþ „ìý³û °…

Þ†ø¼ ìþ|¬øñ~ Þú …² ¬ü~â†û Ö±…üñ~ÿ …÷±ÿ ìñ×þ ‹ú ºí†° ìþ„ü~. …ì†€ …÷±

º}†Ž|¬øñ~û ¬° ìÛ†ü·ú ‹† âõâ±¬ ¬° …üò Þ†ø¼ Þî °ðä|{± …¶• ){õ›ú

‹ú Â±…ü� ‹±…²½ ›~ôë 5(. ‹ñ†‹±…üò ìþ|{õ…ó �ý¼|‹ýñþ Þ±¬€ ¬°

Ö±ìõë|‹ñ~ÿ ìõ°¬ …¶}×†¬û ¬° …üò �µôø¼ ‹±…ÿ °¶ý~ó ‹ú üà ¶Ç¦

ì·†ôÿ Ÿã†èþ …{¿†æ– Î±Âþ …¶}×†¬û …² üà ¶†ì†ðú �©• ìõö÷±

)º}†Ž|¬øñ~û ²ü†¬ ô âõâ±¬ Þî( ‹ú ›†ÿ ¶†ì†ðú �©• ìÏíõèþ )ìÛ†¬ü±

âõâ±¬ ²ü†¬ ô º}†Ž|¬øñ~û Þî( ìñ†¶�|{± …¶•. ²ü±…€ ¬° ¶†ì†ðú �©•

ìõö÷± ¬° …‹}~… ‹ú ¬èýê ÞíŒõ¬ ìÛ~…° âõâ±¬€ ²ì†ó „Ò†² ô…Þñ¼ ôôèß†ð¼

)²ì†ó …üíñþ( ‹ú {ÏõüÜ ìþ|…Ö}~ Þú …² ¬ü~â†û Ö±…üñ~ÿ ìÇéõŽ …¶•€ ²ü±…

„ìý³û °ôüú ‹†ü~ º±…üÈ â±ì†üþ ¤†¬ÿ °… ¬° ì±¤éú …Þ·}±ôó́ {œ±‹ú Þñ~.

…ì†€ ‹ú ì¥Ä º±ôÑ ô…Þñ¼ ‹ú ¬èýê ô›õ¬ ìÛ†¬ü± ²ü†¬ º}†Ž|¬øñ~û€

{»ßýê …{¿†æ– Î±Âþ ‹ú ¶±Î• �ý¼ ìþ|°ô¬ ‹ú Æõ°ÿ Þú ²ì†ó

�©• ðù†üþ ¶†ì†ðú �©• ìõö÷± Þí}± …² �©• ìÏíõèþ …¶•.  | |

¨õ…Á Öý³üßþ- ìß†ðýßþ ô ºß·•  |

øí†ó|Æõ° Þú …ð}Ë†° ìþ|°ô¬ ô ð}†ü� {¥éýê „ì†°ÿ ›~ôë 5 ðý³ ìõöü~ „ó

ºßê 8 -ìñ¥ñþ �†¶ª ¶Ç¦ -ìÇ†èÏú …÷± âõâ±¬ ô º}†Ž|¬øñ~û ‹± ¶±Î•

°º~ {±á.

›~ôë 5 - Â±…ü� ‹ú ¬¶• „ì~û  …² °â±¶ýõó ̈Çþ ‹±…ÿ ̈õ…Á ì©}éØ )…Î~…¬ ¬…̈ê �±…ð}³ ìÛ~…° „ì†°û P| ‹† ¶Ç¦ …Æíýñ†ó 59% …¶•. ìÛ†¬ü± P| Þí}±

…² 50/0| ðí†ü†ðã± …øíý• „ì†°ÿ …üò Â±ü� …¶•(.

ìÏ†¬èú ¬°›ú ¬ôï S*SBCe+S*Sd+SBC*SBCc+Sb+SBCa+0Y=Y

Â±…ü� øî|‹·}ãþ Â±…ü� ìÏ†¬èú*
¨†¾ý•

jda2R 2R )e( S*SBC )d( S*S )c( SBC*SBC )b( S )a( SBC Â±ü� ÷†‹• )0Y(

4/29|

3/67

4/99

9/18

4/16

7/24

58

9/79 

9/89

7/39

1/08

5/99

8/48

6/76

25

4/78

3/89 

1/99

)83/0(02/0- 

)0( 29/2-

)0( 705/0

)634/0(1631/0 

)3100/0(89/4- 

)071/0(597/3 

)704/0(925/0- 

)0( 4/1-

)499/0(200/0 

)0( 37/1-

)0( 541/2-

)0( 882/0-

)500/0(856/0-

)900/0(6/6-

)243/0(552/3

)0( 925/0-

)0( 2

)0( 86/2-

)30/0( 219/0- 

)0( 554/1-

)0( 17/0-

)755/0(821/0- 

)240/0(79/4- 

)310/0(99/8

)856/0(253/0-

)0( 1/2

)0( 22/3-

)0( 7/2

)600/0( 91/1 

)0( 50/3 

)0( 23/1 

)0( 71/7

)200/0( 20/7 

)0( 61/5

)0( 3/4-

)0( 28/8

)0( 24/1 

)842/0( 933/0

)0( 977/1

)0( 686/0

)10/0( 38/3

)320/0( 48/4-

)0( 27/2

)0( 72/7-

)0( 71/6

)0( 1/91 |

)0( 53/71 

)0( 41/7

)0( 54/3

)0( 62/46

)0( 2/88

)0( 7/86

)0( 90/42

)0( 42/62

›ùñ~âþ

…¶}¥ß†ï Þ»»þ

ì~ôë 002%

°º~ {±á ¬ÿ|ì}ý†

ìÛ†ôì• �†°âþ

ìÛ†ôì• ¶†ü»þ

¶©}þ

²ì†ó �©• ‹ùýñú )09PT(

â»}†ô° …̈}çÙ
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…¶•€ ¶©}þ „ìý³û ô ›ùñ~âþ ‹† …Ö³…ü¼ ìÛ~…° âõâ±¬ ô º}†Ž|¬øñ~û

…Ö³…ü¼ ìþ|ü†‹~. Â±…ü� ì¥†¶Œú º~û ‹±…ÿ ›íéú|ø†ÿ S| ô SBC| ì˜Œ•

ô …² è¥†Í „ì†°ÿ  ìÏñþ ¬…°ð~. …üò °Ö}†° ‹ú ¬èýê …Ö³…ü¼ Ÿã†èþ …{¿†æ–

Î±Âþ …¶•.  ìÛ~…° Â±ü� âõâ±¬ …² Â±ü� º}†Ž|¬øñ~û ‹ý»}± …¶•

Þú ð»†ó ìþ|¬ø~ âõâ±¬ …÷± …Ö³…ü»þ ‹ý»}±ÿ ‹± …üò ¬ô ̈†¾ý•

)›ùñ~âþ ô ¶©}þ( ¬…°¬. …ì†€ {Óýý±…– ì»†ø~û º~û ¬° ‹†°û ̈õ…Á

ºß·• °… ìþ|{õ…ó ‹ú Þíà ìñ¥ñþ|ø†ÿ ¶Ç¦ �†¶ª ô {¥éýê „ì†°ÿ

›~ôë 5 ìÇ†èÏú Þ±¬.

ìÇ†‹Ü ºßê 8€ …Ö³…ü¼ ìÛ~…° âõâ±¬ ô º}†Ž|¬øñ~û …÷± ìñ×þ ‹±

¶±Î• °º~ {±á ¬…°¬. üà …Ö³…ü¼ ̈Çþ ‹† …Ö³…ü¼ ìÛ~…° âõâ±¬ ô üà

…Ö³…ü¼ Òý±̈Çþ ‹† …Ö³…ü¼ ìÛ~…° º}†Ž|¬øñ~û ì»†ø~û ìþ|ºõ¬ ){õ›ú

‹ú Â±…ü� ‹±…²½ ô „ì†°û P| ›~ôë 5(. …üò °Ö}†° ‹ý†ðã± …øíý• ¶†² ô Þ†°

Ú†‹éý• {Óýý± ºßê ²ðœý±ø†¶•. Þ†ø¼ ì»†ø~û º~û ¬° ìÛ†¬ü± °º~

{±á ¬ÿ|ì}ý† ‹† …Ö³…ü¼ Ÿã†èþ …{¿†æ– Î±Âþ€ ìþ|{õ…ð~ ‹ú ¬èýê

…Ö³…ü¼ ì~ôë „ìý³û ô …Ö³…ü¼ …ð±ÿ́ Þ»·†ðþ ô°ô¬ÿ ‹ú ì¥ê {±á ¬°

ø± ¬ô°û °Ö• ô ‹±â»• ðý³ ‹†º~. 

…² ¶õÿ ¬üã± øí†ó|Æõ° Þú ¬° ºßê 8ì»†ø~û ìþ|ºõ¬€ ¬° ìÛ†¬ü± ²ü†¬

…{¿†æ– âõâ±¬ÿ )âõâ±¬ 5/1 ô 2 Ú·í• ô²ðþ( ¶±Î• °º~ {±á

Þ†ø¼ ü†Ö}ú ô ‹ú ìÛ~…° ÷†‹}þ ìþ|°¶~ )ô…‹·}ãþ Òý±̈Çþ(. ‹ú ðË±

ìþ|°¶~€ …üò °Ö}†° ‹ú ¬èýê �±°ðä|{±º~ó ¶†² ô Þ†° Ö±ôºßñþ ô {»ßýê

ìœ~¬ …{¿†æ– Ÿñ~âõâ±¬ÿ ‹†º~€ ‹ú Æõ°ÿ Þú ‹©»þ …² …ð±ÿ́

Þ»·†ó ô°ô¬ÿ ‹ú ì¥ê {±á€ ‹ú ›†ÿ ºß·}ò �ýõð~ø† ‹ú ô¶ýéú Ö±…üñ~

…{çÖþ ì¿±Ù ìþ|ºõ¬ ]61-41[|.  |

{Óýý±…– …¶}¥ß†ï Þ»»þ ô ìÛ†ôì• �†°âþ ¬° ºßê|ø†ÿ 9 ô 01 …°…̂ú

º~û …¶•. ‹† {õ›ú ‹ú {¥éýê „ì†°ÿ …ðœ†ï º~û ¬° ›~ôë 5 „ì†°û P|

ì¥†¶Œú º~û ‹±…ÿ ›íéú|ø†ÿ ‹±øî|Þñ¼ ‹±…ÿ ìÛ†ôì• �†°âþ  ô …¶}¥ß†ï

Þ»»þ Þí}± …² 50/0 …¶• Þú ð»†ó ¬øñ~û …øíý• …üò ›íéú …¶•.

¬° ìÛ†¬ü± Þî âõâ±¬ )5/0 Ú·í• ô²ðþ( ô º}†Ž|¬øñ~û )5/0 Ú·í•

ô²ðþ(€ …Ö³…ü¼ Ÿã†èþ …{¿†æ– Î±Âþ …÷± ì˜Œ}þ ‹± ìÛ†ôì• �†°âþ

¬…°¬. …üò …ì± ð»†ó ìþ|¬ø~€ ¬° Ÿã†èþ …{¿†æ– Î±Âþ Þî€ …Ö³…ü¼

�ýõð~ø†ÿ Úõÿ æ¶}ýà -æ¶}ýà ô �±Þññ~û -æ¶}ýà …² °…û �ê

{à|âõâ±¬ÿ ìþ|{õ…ð~ ‹±…ÿ ìÛ†ôì• �†°âþ ì×ý~ ‹†º~. …ì†€ ¬° ìÛ†¬ü±

ì}õ¶È ô ²ü†¬ Ÿã†èþ …{¿†æ– Î±Âþ …Ö³…ü¼ âõâ±¬ ü† º}†Ž|¬øñ~û

ìþ|{õ…ð~ ø± ¬ô …÷± Þ†ø»þ ô …Ö³…ü»þ ¬…º}ú ‹†º~. ¬° …üò ¤†è• °Ú†‹}þ

‹ýò ¶†² ô Þ†°ø†ÿ ¤†Þî ô›õ¬ ¬…°¬.  |

°Ú†‹• …üò ¶†² ô Þ†°ø† ¬° °Ö}†° …¶}¥ß†ï Þ»»þ ðý³ ‹ú Æõ° ì»©À

ì»†ø~û ìþ|ºõ¬ )ºßê 01(. ¬° ìÛ†¬ü± Þî âõâ±¬ ô º}†Ž|¬øñ~û ‹ú

‹±øî|Þñ¼ ‹ý»}± æ¶}ýà -æ¶}ýà ô �±Þññ~û -æ¶}ýà ðý†² …¶• ô

…Ö³…ü¼ Ÿã†èþ …{¿†æ– Î±Âþ€ …¶}¥ß†ï Þ»»þ °… ‹ùŒõ¬ ìþ|‹©»~. ‹†

…Ö³…ü¼ ‹ý»}± Ÿã†èþ …{¿†æ– Î±Âþ€ ¶†² ôÞ†° Ú†‹éý• {¥±á

²ðœý±ø† ìùî º~û ô …Ö• …¶}¥ß†ï Þ»»þ ¤†¾ê ìþ|ºõ¬.

°Ú†‹• ¶†² ô Þ†°ø†ÿ ì»±ô§ â×}ú º~û ‹±…ÿ ìÛ†ôì• ¶†ü»þ ðý³

ì»†ø~û ìþ|ºõ¬ )ºßê 11(. ¬° ìÛ†¬ü± Þî âõâ±¬ ) 5/0 Ú·í• ô²ðþ(

›†üþ Þú ÖÛ~…ó {Ûõü•|Þññ~âþ )‹±øî|Þñ¼( …¤·†¹ ìþ|ºõ¬€ …Ö³…ü¼

ìÛ~…° º}†Ž|¬øñ~û ‹†Î™ ‹ùŒõ¬ ìÛ†ôì• ¶†ü»þ º~û …¶•. ¬° ìÛ†¬ü±

²ü†¬ º}†Ž|¬øñ~û )2 Ú·í• ô²ðþ( Þú Ú†‹éý• {¥±á ²ðœý±ø† ¶†² ô Þ†°

Ò†è� …¶•€ …Ö³…ü¼ ìÛ~…° âõâ±¬€ …Ö• ìÛ†ôì• ¶†ü»þ °… ‹ú øí±…û

¬…º}ú …¶•. ¬° ìÛ†¬ü± ²ü†¬ âõâ±¬ ) 5/1 ô 2 Ú·í• ô²ðþ(€ …Ö³…ü¼ ìÛ~…°

º}†Ž|¬øñ~û …² 5/0 ‹ú 1 Ú·í• ô²ðþ€ ‹ùŒõ¬ ¶†ü¼ °… ‹ú øí±…û ¬…°¬€ …ì†

…Ö³…ü¼ ‹ý»}± {† ìÛ†¬ü± 5/1 ô 2 Ú·í• ô²ðþ º}†Ž|¬øñ~û€ ‹†Î™ …Ö•

ºßê 9 -ìñ¥ñþ �†¶ª ¶Ç¦ -ìÇ†èÏú …÷± âõâ±¬ ô º}†Ž|¬øñ~û ‹±

ìÛ†ôì• �†°âþ.

ºßê 01 -ìñ¥ñþ �†¶ª ¶Ç¦ -ìÇ†èÏú …÷± âõâ±¬ ô º}†Ž|¬øñ~û ‹±

…¶}¥ß†ï Þ»»þ.
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ìÛ†ôì• ¶†ü»þ º~û …¶•. ‹ú …üò {±{ý�€ °Ú†‹• ‹ýò …üò ¬ô ¶†² ô Þ†°

ì»©À …¶•.

‹ùýñú|¶†²ÿ ìÛ~…° âõâ±¬ ô º}†Ž|¬øñ~û

‹±…ÿ ‹ùýñú|¶†²ÿ …‹}~… æ²ï …¶•€ ì~ë °ü†Âþ ‹±…ÿ ø± ̈†¾ý• ‹ú

Þíà ð±ï|…Ö³…° BATINIM| ì¥†¶Œú ºõ¬. Â±…ü� ‹±…²½ Òý±̈Çþ

ì¥†¶Œú º~û ô …ð¥±…Ù …¶}†ð~…°¬ „ðù† ô ¶†ü± {¥éýê|ø†ÿ „ì†°ÿ ¬°

›~ôë 5 …°…̂ú º~û …¶•.    |

…üò ì~ë|ø†€ ìÏ†¬æ{þ ¬°›ú ¬ôï ø·}ñ~ Þú {Óýý±…– ̈õ…Á °… ‹ú …²…ÿ

ìÛ†¬ü± ì©}éØ âõâ±¬ ô º}†Ž|¬øñ~û �ý¼|‹ýñþ ìþ|Þññ~. ‹ùýñú|¶†²ÿ

Ö±ìõë|‹ñ~ÿ ðý³ ¬° ì¥ýÈ BATINIM…ðœ†ï º~. ‹±…ÿ …üò Þ†° æ²ï

…¶•€ ìÛ†¬ü± ø~Ù ‹±…ÿ ̈õ…Á ì©}éØ ìÏýò ºõ¬. ìÛ†¬ü± ø~Ù ‹±…ÿ

¨õ…Á ì©}éØ ‹ú ºßê ìñ~°ž ¬° ›~ôë 6 …¶•. ‹±…ÿ�†°âþ ìÛ~…°

ø~Ù m/Nk06€  ¶±Î• °º~ {±á  ìÛ~…° elcyck/mm3€ …¶}¥ß†ï

Þ»»þ aPM71€ ²ì†ó �©• ‹ùýñú nim91€ ì~ôë 002% aPM7€ ¶†ü¼
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