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â±Ö}ú …¶• Þú ²ì†ó {õÚØ „ðù† ¬° ì±¤éú …ðŒ†° ÚŒê …² Þ»¼ ô „²ì†ü¼

üß·†ó ‹õ¬û …¶•. ¬°| |‹±°¶þ| …÷±| |²ì†ó|¬øþ �̧ …² �ý¡¼ ðª °ôÿ

‹õ‹ýò| |…²| |‹õ‹ýò |ð©ù†ÿ Þ»ý~û |º~û |‹† |ð·Œ• Þ»¼3/3€| |¶±Î• Òé}à

|{õèý~ nim/m|||039 ô |¶±Î• ¬ôá||mpr 0087 |‹† ›±ï ì©¿õÁ ̈Çþ

|xet 6/4 …¶}×†¬û â±¬ü~||.| …² èÏ†Ž °ü·ñ~âþ ‹† ð†ï {œ†°ÿ lonamiL|

¶†̈• º±Þ• „èí†ðþ ºê ô ²…üç¨± )rehcallieS & llihcS(…¶}×†¬û

º~. …üò ðõÑ èÏ†Ž ¬…°…ÿ {±ÞýŒ†– Â~…èß}±ü·ý}ú ¶†Þò ô Â~ ‹†Þ}±ÿ
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�ý¡¼€ )5€4( ì¥ê Ú±…° â±Ö}ò °…øñí†ÿ â±ì†üþ€ )6( ²ì†ó|¬øþ °ôÿ
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…¶• ô ‹Çõ° ìÏíõë ‹±…ÿ °ü·ñ~âþ …üò ðõÑ ð©ù† ìõ°¬ …¶}×†¬û Ú±…°

ìþ|âý±¬.

¬¶}ã†øù†

‹±…ÿ| |{õèý~| |ðíõðú|ø†| |…² üà| |¬¶}ã†û||| |Þ»¼||| ¶†̈• º±Þ• ¶õý̂·þ

°ü}± ì~ë 5/5 J |…¶}×†¬û º~û Þú ðí†üþ …² „ó ¬° ºßê 2 „ì~û …¶•.

øí¡ñýò€ ̈õ…Á Þ»»þ ðíõðú|ø† ì†ðñ~: …¶}¥ß†ï€ …²¬ü†¬ Æõë {† �†°âþ€

Þ†° {† �†°âþ ô ì~ôë …ôèýú ‹ú ô¶ýéúö ¬¶}ã†û …ð~…²û|âý±ÿ ̈õ…Á Þ»»þ

¶†̈• º±Þ• ²ôˆýà „èí†ó ì~ë 1151 …ð~…²û|âý±ÿ º~û …¶•.

Îíéý†– Þ»¼ ð©ù†ÿ ðõ°ü̧

‹±…ÿ {õèý~ ðíõðú|ø† ‹†| |¬¶}ã†û Þ»¼€ ôüµâýù†ÿ ²ü± ¬° ì¥~ô¬û|ø†ÿ ü†¬|

|º~û| ‹Çõ° ì·}Ûê| |{Óýý±| |¬…¬û||| |º~. ‹±…ÿ {Ïýýò …÷± {Óýý±…– ¬° ø± üà …²

ôüµâýù†ÿ ²ü± …² ðíõðú|ø†ÿ ì}×†ô{þ …¶}×†¬û º~û Þú ¬° ›~ôë 1

¿̈õ¾ý†– „ðù† ð»†ó ¬…¬û º~û …¶•.

1 -{Ï~…¬| |�ý¡¼ |ðª ¤õë Òé}à âõ¬–|€| |…² 4  {† 42 |¬ô°€ |)4€ 8€ 21€

61€ 02 ô 42 ¬ô°( |Þú ‹† {Óýý±| ²…ôüú |‹ýò Òé}à |âõ¬– |ô Òé}à|||

|›~…Þññ~û||| |{Óýý±| |¬…¬û||| |º~. …² ðíõðú |A| )›~ôë 1( …¶}×†¬û º~. 

2 -Æõë ð†¤ýú Þ»¼ |…² 05 |{† mc||0552 )ìÇ†‹Ü ›~ôë 2( ‹†||

|…¶}×†¬û …²| |°…øñí†ø†ÿ ÷†‹• ¬° ¬¶}ã†û ô â̄°…ð~ó |ðª …²| |°ôÿ| „ó {Óýý±|

|¬…¬û º~||. ðíõðú| B|| )›~ôë 1( ‹ß†° â±Ö}ú º~.

3 -Æõë|| |ð†¤ýú||| |�ý¡¼||| |…²| |¤†è•||| |ìÏíõë||| |¬¶}ã†û03 | {† ||mc 039

)ìÇ†‹Ü ›~ôë 2( ‹†|| |…¶}×†¬û||| |…²| |°…øñí†ø†ÿ ÷†‹• ü†¬ º~û {Óýý±| |¬…¬û º~.

…² ðíõðú| C||  )›~ôë 1( …¶}×†¬û â±¬ü~.
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ô mc03 | ‹õ¬û …¶•.|

6 -‹±…ÿ ²ì†ó|¬øþ |ðª Þ»ý~û °ôÿ ‹·}ú ðý³ ‹õ‹ýò ðª Þ»ý~û Þ†ìê

°ôÿ ¬¶}ã†û Þ»¼ {ùýú â±¬ü~ ô |…²| |²ì†ó||| |‹±¬…º•| {† 001 ¶†Î• ‹Ï~€|

|²ì†ó ì†ð~ó ðª °ôÿ ‹·}ú )ìÇ†‹Ü ›~ôë 4( ̈õ…Á ì©}éØ …ð~…²û|âý±ÿ

º~.|||

| º±…üÈ ìÏíõë ‹±…ÿ {õèý~ ÎŒ†°– ‹õ¬ð~ …²: {Ï~…¬ ¬ô° �ý¡¼| ðª

¤õë Òé}à âõ¬–4 ¬ô°€ Æõë ð†¤ýú Þ»¼ mc 05|€ Æõë ð†¤ýú �ý¡¼

mc 03  ô ¬ì†ÿ ì¥ýÈ )Co52(. øñã†ìþ Þú ø±üà …² ì}Óý±ø† {Óýý± ¬…¬û

º~ º±…üÈ ¬üã± ÷†‹• ðã†û ¬…º}ú º~.|

°ôºù†

›±ï ì©¿õÁ ̈Çþ:| ‹±…ÿ …ð~…²û|âý±ÿ ›±ï ì©¿õÁ ̈Çþ|||

|ðíõðú|ø†| |…²| |ÞçÙ|�ý¡þ ‹† Æõë| |ì¥ýÈ üà| |ì}±| |ô ¶±Î• �ý¡¼| ÷†‹•

)‹±…ÿ …üœ†¬| |Þ»ý~âýù†ÿ üß·†ó ¬°ÞçÖù†(  …¶}×†¬û â±¬ü~.||

¨õ…Á Þ»»þ||:| |̈õ…Á Þ»»þ ðíõðú|ø†| |…²| |›íéú |…¶}¥ß†ï|€| |…²¬ü†¬|

|Æõë||| |{†| |�†°âþ|€ Þ†° {† �†°âþ ô ì~ôë …ôèýú ‹†| |…¶}×†¬û …² ¬¶}ã†û

¶ñœ¼|̈õ…Á Þ»»þ …ð~…²û|âý±ÿ º~. ìŒñ†ÿ Þ†° …üò ¬¶}ã†û ‹± …¶†¹

…Ö³…ü¼ Æõë ‹† |¶±Î• ÷†‹• …¶•. {ñËýí†– ¬¶}ã†û| ü†¬ º~û ‹†| |…¶}×†¬û

…² …¶}†ð~…°¬ 6522 DMTSA |…ðœ†ï º~. Æõë| ðíõðú ‹±…ÿ ð©ù†ÿ

ðõ°ü̧ mm001 ô ‹±…ÿ ð©ù†ÿ||| |Þ»ý~û º~û mm 005| ô| ¶±Î•|

¤±Þ• Öà ðý³ ¬°||nim/mm|005 {ñËýî â±¬ü~.||

›~ôë 1 - ̈õ…Á Þ»»þ ð©ù†ÿ ðõ°ü̧.
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)%(

ì~ôë …ôèýú
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)8/81( 6/623
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)7/8(3/06

)0/31( 36
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)1/1(4/41

)1/1( 3/51

)4/1( 2/51

)8/0( 3/51

*)1/0( 6/51

)1/0( 9/41

)1/0( 7/41

)2/0(9/31

)2/0( 4/41

A

B

C

D

E

*…Î~…¬ ¬…̈ê �±…ð}³ …ð¥±…Ù ìÏý†° ø± ìý†ðãýò …¶•.
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|ô²ðþ üß·†ó ¬°| |ÞçÖù†ÿ| ìõ°¬| |„²ì†ü¼|€| |{Ï~…¬| |¬ô° ÞçÙ ‹† …¶}×†¬û

…² ìÏ†¬èú 1 Þú ¬° „ó |d›±ï ì©¿õÁ ̈Çþ ðª ‹±¤·� xetd| …¶•

ì¥†¶Œú| ìþ|ºõ¬: 

)1(                                                              )d*2( / 0052 =| {Ï~…¬| |¬ô°| |ÞçÙ

Æõë ÞçÙ |{ùýú º~û )1L({¥• |{ñ¼ xet/Nc| 1/0 …ð~…²û|âý±ÿ||| |º~.
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…² ̈†°ž Þ±¬ó ô| ¶±¬| |º~ó ÞçÙ|€ Æõë||| |„ó )2L({¥• {ñ¼
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{±{ý� Þú �̧ …² °¶ý~ó …ð~…²û ‹õ‹ýò ðª °ôÿ ¬¶}ã†û Þ»¼ ‹ú ìÛ~…°ÿ

ìÏýò€ Öõ°…_ ‹õ‹ýò …² °ôÿ ¬¶}ã†û ‹±¬…º}ú º~ ô ÞçÖù†üþ ‹ú Æõë 1L| …²

„ó {ùýú â±¬ü~. �̧ …² Ú±…°¬…¬ó ÞçÖù† ‹ú ì~– nim 06 ¬° ì¥ýÈ

…¶}†ð~…°¬ Æõë ÞçÖù† )2L|( …ð~…²û|âý±ÿ ô …² „ðœ† ›íÐ|º~âþ ì†ðñ~

¤†è• ÚŒê ì¥†¶Œú º~.
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)1/31( 4/052
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)1/8( 0/24
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)7/1( 9/04
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021

041

061

081

52

001

021

041

061

081

›~ôë 4 - …÷± ²ì†ó ‹± ̈õ…Á Þ»»þ )º±…üÈ ÷†‹•: {Ï~…¬ �ý¡¼ ðª ¤õë Òé}à âõ¬– 4 ¬ô°€  Æõë ð†¤ýú Þ»¼ mc05€ Æõë ð†¤ýú �ý¡¼ mc03

ô ¬ì†ÿ ì¥ýÈ(.

0

5/4

5/52

5/74

001

0

5/4

5/52

5/74

001

*)2/3( 1/04

)4/2( 6/93

)6/2( 0/04

)7/3( 7/24

)9/1( 4/24

)6/2( 0/04

)7/1( 6/14

)6/2( 2/73

)4/2( 1/04

)9/1( 1/93

)5/3( 9/05

)0/4( 0/15

)9/4( 5/15

)3/5( 8/35

)0/3( 0/35

)2/5( 7/05

)0/3( 8/94

)3/4( 6/05

)3/5( 4/15

)3/3( 0/15

)3/1( 9/31

)7/1( 2/31

)7/1( 0/41

)1/3( 7/51

)9/0( 9/41

)1/2( 4/31

)3/1( 9/31

)2/2( 0/31

)1/2( 7/31

)7/1( 1/31

)8/53( 4/033

)9/62( 8/913

)9/61( 6/723

)2/91( 3/843

)7/31( 4/443

)7/61( 1/713

)1/03( 7/823

)5/52( 8/703

)1/12( 1/023

)5/12( 5/803

²ì†ó|¬øþ ðª Þ»ý~û

°ôÿ ‹·}ú )h(

²ì†ó|¬øþ ðª Þ»ý~û

ô¶È ‹·}ú )h(

ì~ôë …ôèýú

)xet(

¨õ…Á Þ»»þ

ì}Óýƒƒƒ±

Þ†° {† �†°âþ

)xet/Nc(

…²¬ü†¬ Æõë {†

�†°âþ )%(

…¶}¥ß†ï

)xet/Nc(

* …Î~…¬ ¬…̈ê �±…ð}³ …ð¥±…Ù ìÏý†° ø± ìý†ðãýò …¶•.
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…÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼| ‹± ‹±þ̈ ̈õ…Á ðª| Ÿñ~ °º}ú|…ÿ üß·±û ð†üéõó 6 |ì¥í~Îéþ||| |{õ…ð†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë º†ð³¬øî€ ºí†°û 4 € ìù± - „‹†ó 2831 

ð}†ü� ô ‹¥™

ìÛ†ü·ú Îíõìþ ð}†ü� ̈õ…Á Þ»»þ ð©ù†ÿ ðõ°ü̧ ›~ôë 1 ‹† ̈õ…Á

Þ»»þ ð©ù†ÿ Þ»ý~û º~û ›~…ôë 2 {† 4 ð»†ó ìþ|¬ø~ Þú Îíéý†–

Þ»¼ ìõ›� …Ö³…ü¼ …¶}¥ß†ï ô ì~ôë …ôèýú ô Þ†ø¼ …²¬ü†¬ Æõë {†

�†°âþ ô Þ†° {† �†°âþ ìþ|â±¬¬. …üò âõðú „÷†° Þ»¼ ìÏíõë ô ìõ…ÖÜ ‹†

ðË±ü†– ì}~…ôë …¶• ]3-1[. ‹Çõ° ì}õ¶È Îíéý†– Þ»¼ ìõ›�

…Ö³…ü¼ …¶}¥ß†ï …² 4 ‹ú xet/Nc| 34 ô Þ†ø¼ …²¬ü†¬ Æõë {† �†°âþ …²

ìý†ðãýò 053 ‹ú 54 ¬°¾~ º~û …¶•. ì~ôë …ôèýú �ñ� ‹±…‹± º~û ô Þ†° {†

�†°âþ 05 ¬°¾~ Þ†ø¼ ¬…º}ú …¶•. Þ†ø¼ Þ†° {† �†°âþ ‹ú ¬èýê Þ†ø¼

º~ü~ ¬° …²¬ü†¬ Æõë {† �†°âþ …¶•. ì»©À º~û …¶• Þú …Ö³…ü¼

…¶}¥ß†ï ô ì~ôë …ôèýú ô Þ†ø¼ …²¬ü†¬ Æõë {† �†°âþ øí±…û ‹† …Ö³…ü¼

›ù}ãý±ÿ ìõèßõèþ )…Ö³…ü¼ „°…ü¼ ìõèßõèþ( ô {Œéõ° …¶• ô …üò

ìõÂõÑ ‹† {õ›ú ‹ú {Óýý± ¬° Â±…ü� ¶†̈}†°ÿ ¬° ìõ°¬ {í†ï ìõ…¬ �éýí±ÿ

ðýíú ‹éõ°ÿ ºõð~û {õ›ýú º~û …¶• |]3€1[.

Ú·í• ‹†æüþ ›~ôë 2 | ð»†ó ìþ|¬ø~ Þú |‹† {Óýý± {Ï~…¬ ¬ô°| |�ý¡¼

ðª ¤õë Òé}à âõ¬– ‹ý¼ …² 4 ¬ô°€ ̈õ…Á Þ»»þ ¬Ÿ†° {Óýý±

ìþ|ºõ¬€ …ì† |…Ö³…ü¼ …² 21 |{† ||42 |¬ô°| |{Óýý± ì¥·õ¶þ ð»†ó ðíþ|¬ø~.

‹ñË± ìþ °¶~ Þú ‹±…ÿ …üœ†¬ …¾Çß†á Þ†Öþ ‹ýò ðª ô Òé}à âõ¬–  ‹ý¼

…² 4 ¬ô° �ý¡¼ ¤õë  „ó ‹±…ÿ …Îí†ë Þ»¼ æ²ï …¶•. ‹ý¼ …² 8 ¬ô°

…÷±ÿ ‹± ìÛ~…° Þ»¼ ð~…º}ú ô Ÿõó Ö†¾éú ‹ýò Òé}à ›~… Þññ~û ô Òé}à

âõ¬– Ÿñ~…ó ²ü†¬ ðý·•€ ²ì†ó {õÚØ ðª ¬° ¬¶}ã†û ðý³ Ÿñ~…ó ²ü†¬

ðíþ|ºõ¬.

|Ÿñ†ð¡ú ð}†ü� Ú·í• ìý†ðþ ›~ôë 2 ð»†ó ìþ|¬ø~ {Óýý±| |Æõë|||

|ð†¤ýú Þ»¼ |…² mc05| )¤†è• |ìÏíõë|¬¶}ã†û|( ‹ú||| |ìÛ~…°| |‹ý»}±€| |¶Œ�|||

|Þ†ø¼ ›³üþ ¬° ̈õ…Á Þ»»þ |º~û …¶•.| {¥éýê „ì†°ÿ ð»†ó ¬…¬ Þú

…üò …̈}çÙ ¬° ¶Ç¦ 59 ¬°¾~ …Æíýñ†ó ‹† …øíý• …¶•. ¬° øñã†ï {õèý~

ì»†ø~û º~ Þú ôÚ}þ Æõë ð†¤ýú Þ»¼ ‹ú mc 055| ìþ|°¶~€ �†°âþ

°º}ú|ø† ‹Çõ° ì¥·õ¶þ …Ö³…ü¼ ìþ|ü†‹~. ‹ñ†‹±…üò€ °ôð~ Þ†ø»þ ¬°

¨õ…Á Þ»»þ °… |ìþ|{õ…ó ‹ú ¬èýê �†°âþ| °º}ú|ø†| |¬…ð·• Þú ¤†¾ê …²|

|{ñ¼ ²ü†¬ ìõ›õ¬ ¬°| |ð†¤ýú||| |Þ»¼ ¬° ð}ýœú |{í†¹ ðª |‹† °…øñí†ø†ÿ|||

|÷†‹•| ìõ°¬ …¶}×†¬û …¶•.||||

Ÿñ†ð¡ú ð}†ü� Ú·í• �†ˆýñþ ›~ôë 2 ð»†ó ìþ|¬ø~ …Ö³…ü¼ |Æõë

ð†¤ýú �ý¡¼ …² ¤†è• ìÏíõë||03 | |{† mc035 ‹± ̈õ…Á Þ»»þ€| |‹þ|…÷±|

|…¶•€ …ì†| |…²| |Æõë mc035 ‹ú ‹Ï~| |̈õ…Á Þ»»þ Þ†ø¼ ìþ|ü†‹~.  ¬°

…üò ¤†è• ðý³ ôÚ}þ …² ð³¬üà ð©ù†ÿ Ÿñ~ °º}ú|…ÿ ìõ°¬ ‹†²‹ýñþ Ú±…°

â±Ö•€ °º}ú ø†ÿ �†°û Ú†‹ê {õ›ùþ ìç¤Ëú º~ Þú ìíßò …¶• ¬° …÷±

…Ö³…ü¼ {ñ¼ ð†ºþ …² …¾Çß†á ²ü†¬ ðª ‹† °…øñí†ø†ÿ ÷†‹• ‹†º~.

|Îçôû ‹± ̈õ…Á Þ»»þ ìÛ†¬ü± ›íÐ|º~âþ ð©ù†ÿ Þ»ý~û º~û

¬° ›~ôë 2 ð»†ó ¬…¬û º~û …¶•. {œ³üú ô {¥éýê „ì†°ÿ °ôÿ ð}†ü� ð»†ó

¬…¬ Þú ‹† ¬° ðË± â±Ö}ò ìý³…ó {Óýý±…– ®…{þ€ ›íÐ|º~âýù† ¬° º±…üÈ

ì}×†ô– ðý³ …̈}çÖþ ‹† øî ð~…°ð~.

|…â± ²ì†ó {õÚØ ðª ¬° ¬¶}ã†û Þ»¼ ‹ú ºßê v/x = t {Ï±üØ ºõ¬€

Þú ¬° „ó |x|  Æõë ðª ‹ýò Òé}à {Ó̄üú ô °…øñí†ÿ ¬ï ̈õÞþ  ô |v| ¶±Î•

¨Çþ ÎŒõ° ðª …¶•€ ìç¤Ëú ìþ|ºõ¬ Þú ²ì†ó {õÚØ ðª ¬° …üò ¶ú

â±ôû „²ì†ü¼ …Ö³ôó ‹± 05 ‹±…‹± …Ö³…ü¼ ¬…¬û º~û …¶•. {Ï~…¬ ¬ô°

�ý¡¼ ðª ¤õë Òé}à âõ¬–€ Æõë ð†¤ýú Þ»¼ ô ð†¤ýú �ý¡¼ ø± ¶ú

²ì†ó {õÚØ ðª °… ¬° ì±…¤ê Þ»¼ ð»†ó ìþ ¬øñ~. ²ì†ó {õÚØ Þú ‹† 8

ºßê 3 - …÷± ¬ì† ¬° ð†¤ýú Þ»¼ ‹± …²¬ü†¬ Æõë {† �†°âþ ô ›íÐ|º~âþ ¬° º±…üÈ „²ì†ü¼ : )…èØ( ¬ì†ÿ Co031 ô ²ì†ó nim 01 ô )Ž( ¬ì†ÿ …¶}†ð~…°¬

Co22 ô ²ì†ó nim06.



¬ô° â±¬½ ðª ¤õë Òé}à âõ¬– ¤†¾ê ìþ|ºõ¬€ ¬° º±…üÇþ Þú Æõë

ð†¤ýú Þ»¼ mc 05|| ô Æõë ð†¤ýú �ý¡¼ mc 03 …¶•€ ¬° üà ¬ì†ÿ

÷†‹• ‹±…ÿ ‹~¶• „ô°¬ó ̈õ…Á ìñ†¶� ô …üœ†¬ üà ¶†̈}†° ì»©À

Þ†Öþ …¶• ô ìÛ†¬ü±ÿ ‹ý¼ …² „ðù† ¬° ì¥~ô¬û „²ì†ü¼ º~û  ‹± ̈õ…Á

ðª ‹þ|…÷± …¶•. ¬° ð†üéõó 6 ‹ú Îé• ô›õ¬ Îõ…ìê ��}ý~ÿ€ ¶±Î• {Œéõ°

‹·ý†° ²ü†¬ …¶• ]8€1[. ¬° ð}ýœú€ ‹ñË± ìþ|°¶~ Þú …üò ²ì†ó {õÚØ ¬°

¬¶}ã†û Þ»¼ ¶†̈}†° ìñ†¶� ô Þ†ìéþ °… ‹õ›õ¬ „ô°¬û …¶•.

|›~ôë 3 „÷†° ¬ì† ¬° ðõ…¤þ {̃Œý• ô �ý¡¼ °… ‹± ̈õ…Á Þ»»þ

ð»†ó ìþ|¬ø~. ̈õ…Á Þ»»þ ¬°|| |ð†¤ýú Þ»¼ ¬° ¬ì†ÿ||Co081 ||ð·Œ•|

‹ú| ¶†ü± ¬ì†ø†€| |Þ†ø¼ º~ü~ÿ °… ð»†ó|ìþ|¬ø~ Þú …̈}çÖù† …² ðË±„ì†°ÿ

¬° ¶Ç¦ 59 ¬°¾~ …Æíýñ†ó ‹† …øíý• …¶•.  øñã†ï {õèý~ ðª ¬° ¬ì†ÿ

Co081 ¬° ð†¤ýú Þ»¼ ìç¤Ëú º~ Þú èÏ†Ž °ü·ñ~âþ ‹»~– {Œ©ý±

ìþ|ºõ¬ Þú ‹·ý†° ì}×†ô– ‹† ¬ì†ø†ÿ ¬üã± …¶• ô  �†°âþ °º}ú ø† ðý³

‹õ›õ¬ ìþ|„ü~. ¬° ¬ì†ÿ Co081 ¬° ð†¤ýú �ý¡¼ ÖÛÈ {Œ©ý± èÏ†Ž

°ü·ñ~âþ °ôÿ ¬…¬ ô �†°âþ °º}ú|ø†ÿ ì¥·õ¶þ ìç¤Ëú ð»~.

›~ôë3 ð»†ó ìþ|¬ø~ Þú ¬ì†ÿ {̃Œý• ‹ýò 52 {† Co061 ¬° ðõ…¤þ �ý¡¼

ô Þ»¼ …÷± Ú†‹ê ìç¤Ëú|…ÿ ‹† °ôð~ÿ ì»©À ‹± …¶}¥ß†ìù†ÿ

…ð~…²û|âý±ÿ º~û ð~…°¬.

ºßê 3 …÷± ¬ì† ¬° ð†¤ýú Þ»¼ ‹± ›íÐ|º~âþ| ô …²¬ü†¬ Æõë {†

�†°âþ °… ð»†ó ìþ|¬ø~. ìç¤Ëú ìþ|ºõ¬ Þú ‹† …Ö³…ü¼ ¬ì† ¬° ð†¤ýú

Þ»¼€ ›íÐ|º~âþ ô …²¬ü†¬ Æõë {† �†°âþ ø± ¬ô Þ†ø¼ ìþ|ü†‹ñ~.

›íÐ|º~âþ ¬° Co031 )031HS( ô ¬ì†ÿ ð†¤ýú Þ»¼ )ST(|…² ìÏ†¬èú|

°â±¶ýõó ̈Çþ )ìÏ†¬èú 3( ‹† Â±ü� °â±¶ýõó ̈Çþ 19/|0 = R�ý±ôÿ

ìþ|Þñ~:

)3(                                                                            )ST(20/0-01/01||=||031HS| 

›íÐ|º~âþ ¬° º±…üÈ …¶}†ð~…°¬ 22HS|ô ¬ì†ÿ ð†¤ýú Þ»¼ )ST( |…²

ìÏ†¬èú °â±¶ýõó ̈Çþ üÏñþ ìÏ†¬èú 4 ‹† Â±ü� °â±¶ýõó ̈Çþ

58/||0=R|  �ý±ôÿ ìþ|Þñ~:

)4(                                                                        )ST(| 1410/0-564/3||=||22HS| 

ºßê 4 …÷± ¬ì† ¬° ð†¤ýú �ý¡¼ ‹± ›íÐ|º~âýù† ô …²¬ü†¬ Æõë {† �†°âþ °…

ð»†ó ìþ|¬ø~. …üò …÷± ‹† �±…Þñ~âþ ›³üþ ‹ý»}± ì»†‹ú …÷± ¬ì† ¬° ð†¤ýú

Þ»¼ …¶•.

›íÐ|º~âþ ¬°|Co| 031 )031HS( ô ¬ì†ÿ ð†¤ýú �ý¡¼ )WT(| ðý³

{†‹Ð ìÏ†¬èú °â±¶ýõó ̈Çþ ‹ú ºßê ìÏ†¬èú 5 ‹† Â±ü� °â±¶ýõó ̈Çþ

39/|0 |= R…¶•:

)5(                                                                      )WT(|7820/0-8/01 ||=||031HS

›íÐ|º~âþ ¬° º±…üÈ …¶}†ð~…°¬ 22HSô ¬ì† ¬° ð†¤ýú �ý¡¼ WT|…²

ìÏ†¬èú °â±¶ýõó ̈Çþ ‹ú ºßê ìÏ†¬èú 6 ‹† Â±ü� °â±¶ýõó ̈Çþ

39/||0=R‹~¶• ìþ|„ü~:

)6(                                                                       )wT( |700/0 -001/2 ||=||22HS

ºý� ìñ×þ ø± Ÿù†° ìÏ†¬èú ̈Çþ ‹†æ …² ðË± „ì†°ÿ ‹† …øíý• …¶• ô

…÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼| ‹± ‹±þ̈ ̈õ…Á ðª| Ÿñ~ °º}ú|…ÿ üß·±û ð†üéõó 6 |ì¥í~Îéþ||| |{õ…ð†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë º†ð³¬øî€ ºí†°û 4 € ìù± - „‹†ó 2831 218

ºßê 4 - …÷± ¬ì† ¬° ð†¤ýú Þ»¼ ‹± …²¬ü†¬ Æõë {† �†°âþ ô ›íÐ|º~âþ ¬° º±…üÈ „²ì†ü¼ : )…èØ( ¬ì†ÿ Co031 ô ²ì†ó nim 01 ô )Ž( ¬ì†ÿ …¶}†ð~…°¬ Co22

ô ²ì†ó nim 06.
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…÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼| ‹± ‹±þ̈ ̈õ…Á ðª| Ÿñ~ °º}ú|…ÿ üß·±û ð†üéõó 6 |ì¥í~Îéþ||| |{õ…ð†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë º†ð³¬øî€ ºí†°û 4 € ìù± - „‹†ó 2831 

ìõ…ÖÜ ð}†ü� …ô°ü†ðþ ô ¶ýí†ë …¶• ]01[. ìÏ†¬èú|ø†ÿ 4 ô 6 ð»†ó ìþ|¬øñ~

Þú …â± ›íÐ|º~âþ ¬° º±…üÈ …¶}†ð~…°¬ 22HS| ‹ú ð¿Ø {Ûéýê ü†‹~€ ¬ì†ÿ

ð†¤ýú Þ»¼ )ST( ‹†ü~ ‹±…‹±Co321|| ü† ¬ì†ÿ  ð†¤ýú �ý¡¼ )wT( ‹†ü~ ‹±…‹±

Co|051| …ð}©†Ž ºõ¬. ¬° …üò ¤†è• ìÏ†¬èú|ø†ÿ 3 ô 5  ð»†ó ìþ ¬øñ~ Þú

›íÐ|º~âþ ¬° Co|031| )031HS( ‹ú {±{ý� ‹ú ìÛ~…° 6/7 ô  5/6 ¬°¾~ {ñ³ë

¨õ…ø~ ü†Ö•.

‹±…ÿ …ð~…²û|âý±ÿ …÷± ²ì†ó|¬øþ€ ðíõðú|ø†üþ …² °ôÿ ‹õ‹ýñù†ÿ Ÿñ~

Þýéõâ±ìþ ô ðíõðú|ø†üþ …² ô¶È ‹õ‹ýò …ð}©†Ž ô „²ì†ü¼ º~. ð}†ü� …÷±

²ì†ó ‹± ̈õ…Á Þ»»þ ¬° ›~ôë 4 ð»†ó ¬…¬û º~û …¶•. ‹†|| |{õ›ú ‹ú|||

|›~ôë||4 | |ì»†ø~û ìþ|ºõ¬ Þú| |²ì†ó|¬øþ ‹ú ðª Þ»ý~û |º~û |°ôÿ ‹õ‹ýò|

…÷± Ú†‹ê ìç¤Ëú|…ÿ ‹± ̈õ…Á Þ»»þ ð~…°¬.| …üò|…ì±€ ‹±…ÿ ð©ù†ÿ â±Ö}ú

º~û …² ¶Ç¦ ô ô¶È| |‹·}ú| ðý³ ¬ü~û||| |ìþ|ºõ¬. 

ìÛ~…° ›íÐ|º~âþ {Óýý± ì¥·õ¶þ °… ð»†ó ìþ|¬ø~. ºßê 5 …÷±

²ì†ó|¬øþ ‹ú ðª Þ»ý~û º~û °ôÿ ‹·}ú ‹± ìÛ†¬ü± ›íÐ|º~âþ| ô …²¬ü†¬ Æõë

{† �†°âþ °… ð»†ó ìþ|¬ø~. ›íÐ|º~âþ ¬° ¬ì†ÿ Co031 ô ¬ì†ÿ …¶}†ð~…°¬

ø± ¬ô °ôð~ÿ Þ†ø»þ ¬…°ð~€ ¬° ¤†èþ Þú  ìÛ†¬ü± …²¬ü†¬ Æõë| {† �†°âþ

¬…°…ÿ …Ö• ô ̈ý³ø†üþ {¿†¬Öþ …¶• ô …̈}çÙ Ú†‹ê ÚŒõë „ì†°ÿ ð~…°ð~.

ìÇ†‹Ü ‹† „ð¡ú ¬° ìõ°¬ ìõ…¬ ôü·ßõ|…æ¶}ýà ìÏíõë …¶• ]31[ …â±

Ö±Å ºõ¬ Þú …Ö• {ñ¼ ‹† ²ì†ó ‹ú ºßê üà {†‹Ð èã†°ü}íþ Þ†ø¼ ü†‹~€

ìþ|{õ…ó üà ìÏ†¬èú °â±¶ýõó èã†°ü}íþ ðý³ ‹±…ÿ ìý†ðãýò ›íÐ|º~âýù†ÿ

ðíõðú|ø†ÿ ¶Ç¦ ô ô¶È ‹·}ú ‹±|¤·� ²ì†ó ‹~¶• „ô°¬. ìç¤Ëú

ìþ|ºõ¬ ›íÐ|º~âþ ¬°  031HS| ‹±¤·� ²ì†ó t…² ìÏ†¬èú 7 ‹† Â±ü�

°â±¶ýõó ̈Çþ 19/0 =R�ý±ôÿ ìþ|Þñ~:

)7(                                                                   ) |t0010/0-( |pxe 8|/6 = |031HS|

¬° …üò ¤†è• ²ì†ó æ²ï ‹±…ÿ Þ†ø¼ ›íÐ|º~âþ ‹ú ð¿Ø ìÛ~…° …ôèýú

üÏñþ 3/4 ¬°¾~ ‹±…‹± h496 ̈õ…ø~ º~. ìý†ðãýò ›íÐ|º~âþ …¶}†ð~…°¬

22HS| ‹±…ÿ ðíõðú|ø†ÿ °ôÿ ‹õ‹ýò ô ô¶È ‹õ‹ýò ‹± ¤·� ²ì†ó …² ìÏ†¬èú

8 ‹† Â±ü� °â±¶ýõó ̈Çþ 87/|0 = R‹~¶• ìþ|„ü~:

)8(                                                                     ) |t9900/0-( |pxe 10/2||=||22HS|

Ÿñ†ð¡ú æ²ï ‹†º~ {† ›íÐ|º~âþ ‹ú ð¿Ø ìÛ~…° …ôèýú üÏñþ 1 ¬°¾~

‹±¶~€ ‹†ü~ ²ì†ðþ ìÏ†¬ë h07|‹ú ðª °ôÿ ‹õ‹ýò Ö±¾• ¬…¬û ºõ¬.

¬° …üò �µôø¼€ ìç¤Ëú º~ Þú ̈õ…Á ðª Ÿñ~ °º}ú …ÿ ð†üéõó 6

¬° …÷± Þ»¼ ¬Ÿ†° {Óýý± Ö†¤»þ ìþ|ºõ¬. ²ì†ó {õÚØ )¬° ì¥~ô¬û

„²ì†ü»ù†( ¬° Æõë ¬¶}ã†û Þ»¼ ̈õ…Á ®…{þ ðª °…€ Þú ¤†¾ê {Óýý±

¶†̈}†° °º}ú|ø†¶•€ {Óýý± ðíþ|¬ø~.

²ì†ó {õÚØ ¬° ì†ºýò Ÿñ†ð¡ú Þõ{†ø}± …² ²ì†ó æ²ï ‹±…ÿ …üœ†¬

{Óýý±…– ¬° ðª ‹†º~ ðíþ|{õ…ð~ ‹± ̈õ…Á ðª …÷± ‹ã¯…°¬€ …ì† ìç|¤Ëú

ìþ|ºõ¬ Þú ¬° ¬¶}ã†û ¾ñÏ}þ ‹±…ÿ ð†üéõó 6 …üò ²ì†ó ‹ú …ð~…²û Þ†Öþ

ðý·•. ²ì†ó ¬øþ ‹éñ~ ì~– ‹ú ðª °ôÿ ‹·}ú ‹~ôó {Óýý± ¬° ̈õ…Á

Þ»»þ ¬üã±€ ›íÐ º~âþ °… Þ†ø¼ ìþ|¬ø~. Þ†ø¼ …²¬ü†¬ Æõë {†

�†°âþ ô ›íÐ|º~âþ ‹† …Ö³…ü¼ ¬ì†ÿ {̃Œý• ¬° ð†¤ýú Þ»¼ ô �ý¡¼

ìç¤Ëú º~. …üò ð}†ü�  ‹ú ô¶ýéú ðË±üú|ø†ÿ ¶†̈}†°ÿ …èý†Ù ð†üéõó 6

Ú†‹ê {õ›ýú …¶•.

‹ú ðË± …¶}†{õó ]8[ …Ö³…ü¼ ¬ì†ÿ {̃Œý• â±ì†üþ …â± øí±…û ‹† …Ö³…ü¼

…²¬ü†¬ Æõë {† �†°âþ ‹†º~ ¬° …÷± {†̈õ°¬ó ìõèßõèù†ÿ ²ðœý±ÿ …¶•.

ôèþ€ ¬° „²ì†ü»ù†ÿ …ðœ†ï º~û ìç¤Ëú ìþ|â±¬¬ Þú …Ö³…ü¼ ¬ì† øñã†ï

Þ»¼ ô �ý¡¼ ø± ¬ô ìõ›� Þ†ø¼ …²¬ü†¬ Æõë {† �†°âþ º~û …¶•.

²ì†ó|¬øþ °ôÿ ‹·}ú ìõ›� Þ†ø¼ ›íÐ º~âþ º~û ô ̈õ…Á Þ»»þ

¬üã± {Óýý± ðß±¬û …¶•. ‹ñ†‹±…üò€ ‹† ðË±üú …¶}†{õó|]8|[ ðíþ|{õ…ó ð}†ü� °…

{õ›ýú Þ±¬.

ºßê 5 - …÷± ²ì†ó|¬øþ ‹ú ðª Þ»ý~û º~û °ôÿ ‹·}ú ‹± …²¬ü†¬ Æõë {† �†°âþ ô ð}†ü� „²ì†ü»ù†ÿ ›íÐ º~âþ ¬° ²ì†ó nim 6 ô ì¥ýÈ …¶}†ð~…°¬ : )…èØ(

¶Ç¦ ‹·}ú ô )Ž( ô¶È ‹·}ú.



…÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼| ‹± ‹±þ̈ ̈õ…Á ðª| Ÿñ~ °º}ú|…ÿ üß·±û ð†üéõó 6 |ì¥í~Îéþ||| |{õ…ð†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë º†ð³¬øî€ ºí†°û 4 € ìù± - „‹†ó 2831 220

ðË±üú ¶†¬û ìý·éù†ÿ °ü»ß~…°| ]31|€8||[ ‹±̈þ {Óýý±…– °… {õÂý¦

ìþ|¬ø~€ ôèþ  ìß†ðý·íþ ‹±…ÿ ì»©À ¶†̈}ò …÷± ²ì†ó ‹~¶•

ðíþ|¬ø~. ‹ñ†‹±…üò€ ‹ñË± ìþ|°¶~ Þú ìß†ðý·î ¤†Þî€ {Óýý± ¬° ¶†̈}†°

Ú·í• Òý±‹éõ°ÿ ð†øí·†ðã±¬ ‹†º~ Þú �±ôô°¶à ||]9|[|| ô‹ú âõðú|…ÿ

¬üã± ¶ýí†ë||]11|[|| ô ìõ°÷þ ô øíß†°…ó ]21[ �ý»ñù†¬ Þ±¬û|…ð~ ô º±§ „ó ¬°

ìÛ~ìú „ì~û …¶•.  

‹† {õ›ú ‹ú …èãõÿ ¶†̈}†°ÿ �±ôô°¶à||]9|[ …Ö³…ü¼ …¶}¥ß†ï ô

Þ†ø¼ …²¬ü†¬ Æõë {† �†°âþ ô …Ö³…ü¼ ì~ôë …ôèýú ¬° …÷± Þ»¼ ‹ú …Ö³…ü¼

¬°¾~ ìõ…¬ ìý†ó èý×¡ú|…ÿ ð·Œ• ¬…¬û ìþ|ºõ¬. Þ†ø¼ Æõë ¬° ¬ì†ÿ

ì¥ýÈ ¬° …÷± …² ¬¶• °Ö}ò „°…ü¼ ¬° ðõ…¤þ ‹þ|ðËî  …¶• Þú ‹ú Þñ~ÿ

…ðœ†ï ìþ|âý±¬ ô ̈õ…Á ¬üã± °… {Óýý± ðíþ|¬ø~. 

¬° ¬ì†ÿ ‹ý»}± …² ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ð†üéõó 6€ ‹† â··}ú

º~ó �ýõð~ø†ÿ øý~°ô´ðþ {»ßýê ø·}ú|ø†ÿ ‹éõ°ÿ ¬° ðõ…¤þ ìý†ó

èý×¡ú …ÿ ìíßò º~û ô {Œéõ° ÷†ðõüú ‹õ›õ¬ ìþ|„ü~. øí¡ñýò€ °º~ ô

{Óýý± ºßê ‹éõ°ÿ ¤†¾ê ìþ|ºõ¬ Þú �†ü~…°ÿ ¶†̈}†° ‹ý»}± º~û ô

…² „ó ‹ú ‹Ï~ Þ†ø¼ Æõë Þí}±ÿ ̈õ…ø~ ¬…º•. ìñ»†‡ Þ†ø¼ Æõë

�̧ …² Þ»¼ ì±‹õÉ ‹ú ð†¤ýú ‹þ|ðËî  …¶• Þú ìþ|{õ…ð~ ¶ý†èý•

¬…º}ú ‹†º~. ¬° ¬ì†ÿ ‹†æ|{± ¬° øñã†ï �ý¡¼€  ìõèßõèù† ì·}Ûýí}±

º~û ô {Œéõ° …Ö³…ü¼ ìþ|ü†‹~€ ¬° ð}ýœú ¶†̈}†° �†ü~…°{±ÿ ‹õ›õ¬

ìþ|„ü~.

ð}ýœú âý±ÿ

¬° ‹±°¶þ …÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼ ‹± ‹±̈þ ̈õ…Á ðª

ð†üéõó6€ ¬ô ¬¶}ú ì}Óý±ø†ÿ ²ì†ðþ ô ¬ì†üþ {Óýý± ¬…¬û º~ ô ̈õ…Á

Þ»»þ ô ›íÐ|º~âþ ð©ù†ÿ {õèý~ÿ …ð~…²û|âý±ÿ º~. ìç¤Ëú â±¬ü~

Þú ì~ë ¶ú Ö†²ÿ �±ôô°¶à ìþ|{õ…ð~ „÷†° ì}Óý±ø† °… °ôÿ ̈õ…Á

Þ»»þ ‹Çõ° Îíõìþ {õ›ýú Þñ~. …² ðË± Îíéþ ìõÂõÑ ìùî ü†Ö}ò °ôºþ

‹±…ÿ Þ†¶}ò {Ûéýê Æõë ðª °ôÿ ‹·}ú …¶•. …² …üò °ô€ ¬ô °ô½ ìþ|{õ…ó

�ý»ñù†¬ Þ±¬:

|1 -{̃Œý• â±ì†üþ ðª ð†üéõó 6 |Ÿñ~ °º}ú|…ÿ ¬° ¬ì†ÿ ¤~ô¬ Co|051|

{±›ý¥†_ ¬° ð†¤ýú||| |�ý¡¼| ô …{©†® {íùý~…– ì}ñ†¶� ‹±…ÿ èÏ†Ž ²ðþ. ¬°

…üò ¤†è• …ð}Ë†° ìþ|°ô¬ Þú ̈õ…Á Îíõìþ ðª {Óýý± ì¥·õ¶þ ¬…º}ú

‹†º~ ô ‹†ü~ …üò ̈õ…Á ¶ñœý~û ô ‹† ̈õ…Á ðª ìÏíõë ìÛ†ü·ú ºõ¬.

2 -²ì†ó|¬øþ |‹ú |ðª Þ»ý~û º~û °ôÿ ‹·}ú ¶©• )‹·}ú Öé³ÿ ‹†|

|°ôÞ¼ |�ç¶}ýßþ|(| ‹í~– Þ†Öþ ô ¶�̧ ‹±â±¬…ó Þ±¬ó ðª| °ôÿ||| |‹õ‹ýò

|üà ‹†°| |ì¿±Ù.|||

{»ß± ô Ú~°¬…ðþ

‹† ¶�†¹ …² Þéýú ì·‰õæó ì¥}±ï º±Þ• …èý†Ù Þú …ìß†ó „²ì†ü»ù†ÿ …üò

{¥ÛýÜ °… Ö±…øî Þ±¬ð~.|

ì±…›Ð

1. Sbrolli W., Nylon 6, Man-Made Fibers Science and Technology,

Mark H.M.,  Atlas S.M. and Cerenia E. (Eds.), Interscience, New

York, 227-295, 1968.

2. Deopura B.L. and Mukharejee A.K., Nylon 6 and Nylon 66

Fibers, Manufactured Fiber Technology, Gupta V.B. and Kothari

V.K. (Eds.), Chapman & Hall , London, 319-359, 1997.

3. Ibid, 171-187. 

4. Ziabicki A., Fundamentals of Fibre Formation, John Wiley &

Sons, New York, 724, 1976.

5. Heuvel H.M. and Huisman R., Effect of Winding Speed and

Other Spinning Conditions on the Physical Structure of As- spun

Polyethylene Terephthalate and Nylon 6 Yarns, High Speed

Fibre Spinning, Ziabicki A. and Kawai H. (Eds.),  John Wiley &

Sons, New York, 245-331, 1985.

6. Heuvel H.M. and Huisman R., Effects of Winding Speed, Draw-

ing and Heating in the Crystalline Structure of Nylon 6 Yarns, J.

Appl. Polym. Sci., 26, 713-732, 1981.

7. Bankar V.G., Spruiell J.E. and White J.L., Melt Spinning of

Nylon 6: Structure Development and Mechanical Properties of

As-spun Filaments, J. Appl. Polym. Sci., 21, 2341- 2358, 1977.

8. Statton W.O., Synthetic Fibre: Structure and Setting in the Set-

ting of Fibres and Fabrics, Hearl J.W.S. and Miles L.W.C.

(Eds.), Merrow, England, 63-113, 1971.

9. Prevorsek D.C., Butler R.H., Kwon Y.D., Lamb G.E.R. and

Sharma R.K., Influence of Fibre Properties on Wrinkling Behav-

ior of Fabrics.Part VII: Effects of Morphology on Fiber Proper-

ties, Text. Res. J., 47, 107- 126, 1977.

10. Oriani L.A.D.G. and Simal A.L., Structure of Heat-Treated

Nylon 6 Fibres, Application of the Arrhenius Equation, J. Appl.

Polym. Sci., 46, 1973-1985, 1992.

11. Simal A.L. and Martin A.R., Structure of Heat-treated Nylon 6

and 66 Fibres, The Shrinkage Mechanism, J. Appl. Polym. Sci.,



221

…÷± {Ï~…¬ÿ …² ì}Óý±ø†ÿ Ö±…üñ~ Þ»¼| ‹± ‹±þ̈ ̈õ…Á ðª| Ÿñ~ °º}ú|…ÿ üß·±û ð†üéõó 6 |ì¥í~Îéþ||| |{õ…ð†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë º†ð³¬øî€ ºí†°û 4 € ìù± - „‹†ó 2831 

68, 440-450, 1998.

12. Murthy N.S., Bray R.G., Correale S.T. and Moore R.A.F.,

Drawing and Annealing of Nylon-6 Fibres: Studies of Crystal

Growth, Orientation of Amorphous and  Crystalline  Domains

and their Influences on  Properties, Polymer, 36, 3863-3873,

1995.

13. Morton W.E. and Hearle J.W.S., Physical Properties of Textile

Fibres, Textile Institute, London, 2, 1975. 

14. Murthy N.S., Fibrillar Structure and its Relevance to Diffusion,

Shrinkage and Relaxation Processes in Nylon Fibres, Text. Res.

J., 67, 511-520, 1997.

15. Reimschuessel A.C. and Prevorsek D.C., Domain Structure of

Nylon 6 Fibers, J. Polym. Sci., Polym. Phys. Ed., 14, 485-498,

1976. 


