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In this research, a braiding-pultrusion production line is developed by modifying a conventional tex-
tile maypole braiding machine and adding it to a pultrusion line for production of braid-pultruded
(BP) composite rods. In order to evaluate the mechanical properties of BP rods and study the effect
of some braiding parameters, they were produced with different braid roving linear densities and
braid angles. The results are also compared to those of unidirectional (UD) pultruded rods which
were produced without braided fabric cover, but with the same fiber volume fraction and diameter.
The results showed BP rods had higher shear modulus, but lower tensile modulus and flexural rigid-
ity compared to UD rods. It was also concluded that increasing the braid roving linear density leads
to an improvement in shear modulus, but a reduction in tensile modulus and flexural rigidity.
Moreover, the highest shear modulus is observed in the rod with braid angle of 45o. Tensile modu-

lus and flexural rigidity decrease when braid angle increases.
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�ý¼ …² ‹†Ö}ú º~ó æüú ÚýÇ†ó ¤õë „ó …¶•.  |

üßþ …² ðß†– ìùî ¬° Îíéý†– ÚýÇ†ó|‹†Öþ -�õè}±ôó́€ „Ò»}ú|¶†²ÿ

…èý†Ù ÚýÇ†ó ‹ú °²üò …¶•. …èŒ}ú …² „ó ›† Þú ¬° �µôø¼ ¤†Â±€ ø~Ù

{õèý~ ðíõðú|ø†üþ ‹† ð·Œ•|ø†ÿ Þî ô²ðþ ÚýÇ†ó ‹ú ìÓ³ÿ ‹õ¬€ °²üò

…Â†Öþ …èý†Ù ìÓ³ÿ ‹±…ÿ „Ò»}ú|¶†²ÿ …èý†Ù ÚýÇ†ó ð·Œ}†_ Þ†Öþ ‹õ¬. ²ü±…

…èý†Ù ÚýÇ†ó ²ü± Þ»¼ ‹ú ¬ô° …èý†Ù ìÓ³ÿ ‹†Ö}ú ìþ|º~ð~ ô ¶Œ� ‹ý±ôó

²¬ó °²üò …Â†Öþ ìõ›õ¬ ¬° „ó ìþ|º~ð~. ‹† …üò ¤†ë ‹±…ÿ …Æíýñ†ó …²

„Ò»}ú|º~ó Þ†ìê …èý†Ù ÚýÇ†ó ‹ú °²üò€ üà ¤í†ï °²üò ÷†ðõüú Æ±…¤þ ô

¶†̈}ú º~ ô �̧ …² ¬¶}ã†û ÚýÇ†ó|‹†Öþ {ÏŒýú º~. ¬° ô°ô¬ÿ ô ̈±ô›þ

¤í†ï ì³‹õ°€ ¬ô °…øñí† ì}ñ†¶� ‹† ÚÇ± ¶†̈}†° Ú±…° ¬…¬û º~ {† °²üò …²

¤í†ï ‹ú Þñ~ÿ ̈†°ž ºõ¬.  ¤ýò Þ†°€ °²üò ̈†°ž º~û ‹ú ¬…̈ê ¤í†ï

‹†²â»• ¬…¬û ìþ|º~.    |

�̧ …² ¤í†ï °²üò ÷†ðõüú€ ¶†̈}†° ÚýÇ†ó ìÓ³ÿ|¬…° ô…°¬ Ú†èŒþ ¬…Õ

ìþ|ºõ¬ Þú ¬° „ó Îíéý†– �©• °²üò …ðœ†ï ìþ|ºõ¬ ô ìýéú ¾é�

Þ†ì�õ²ü}þ ºßê ìþ|âý±¬. ¤±Þ• …èý†Ù ¬° Þê ì·ý± ü†¬ º~û ‹ú Þíà

Îíéý†– Þ»¼ ô…¤~ Þ»ñ~û )rellup( …ðœ†ï ìþ|ºõ¬ Þú �̧ …² Ú†è� Ú±…°
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ìþ|ºõ¬.

|
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ìõ…¬ ô ¬¶}ã†û|ø†
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Þ†ì�õ²ü}þ ‹† °ô½ ÚýÇ†ó|‹†Öþ -�õè}±ôó́ ô ‹† …¶}×†¬û …² …èý†Ù ºý»ú ô

°²üò �éþ|…¶}± {õèý~ º~ð~. …èý†Ù ºý»ú ìõ°¬ …¶}×†¬û ¬° ìÓ³ÿ …² ðõÑ

{†° ô {õèý~ º±Þ• faylE maC| ô …èý†Ù ‹ú Þ†° °Ö}ú ¬° Îíéý†–

ÚýÇ†ó|‹†Öþ ðý³ …² ðõÑ {†° ô {õèý~ º±Þ•  CIPC| ‹õ¬. …² °²üò �éþ|…¶}±

¶ý± ð»~û …ü³ôÖ}†èýà 921147 ¶†̈• º±Þ• ¾ñ†üÐ ºýíý†üþ ‹õºù± ¬°

…üò Þ†° …¶}×†¬û º~.

‹±…ÿ …ðœ†ï „²ìõó �ý¡¼ ¬¶}ã†û 05-STS| ô ‹±…ÿ „²ìõó Þ»¼ ô

¨í¼€ ¬¶}ã†û 051-MTS| ø± ¬ô ¶†̈• º±Þ• Æ±…¤þ ìùñ~¶þ

¶ñ}†ï ‹ú Þ†° â±Ö}ú º~.

°ô½|ø†

„ì†¬û|¶†²ÿ ðíõðú|ø†

‹±…ÿ ‹±°¶þ …÷± Â©†ì• {†°ø†ÿ ‹†Ö}ú ‹± ̈õ…Á ìß†ðýßþ ìýéú|ø†ÿ
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üà �ýò Öõæ¬ÿ ¬° ø± …ð}ù†ÿ ÚÇÏú {ÏŒýú º~ )ºßê 6(.

‹ú ìñËõ° {ùýú ðíõðú|ø†ÿ „²ìõó Þ»¼€ ìýéú|ø†üþ ‹ú Æõë mm054

‹±½ ¬…¬û º~. ‹ú Þíà ¶õø†ó ð±ï ¬° ¬ô …ð}ù†ÿ ø± ÚÇÏú Ÿñ~ ̈±…½

Þî ÎíÜ …üœ†¬ º~. ¶�̧€ Îíéý†– °º}ú|�ý¡þ ‹ú Æõ° ¬¶}þ ô ‹† …¶}×†¬û
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üßñõ…̈• Þ±¬ó ¶Çõ§ °º}ú �ý¡þ º~û€ Îíéý†– ¶ñä|²ðþ °ôÿ „ðù†

…ðœ†ï º~ )ºßê 7(.

ðíõðú|ø†ÿ ìõ°¬ ðý†² ¬° „²ìõó ̈í¼ ¶ú ðÛÇú|…ÿ€ ‹ú Æõë mm052

‹±½ ¬…¬û º~ð~. mm021 …² „ó Æõë ‹±…ÿ Ú±…°â±Ö}ò ‹ýò ¬ô {ßýú|â†û

¬¶}ã†û ô Æõë …Â†Öþ ‹±…ÿ …Æíýñ†ó …² Î~ï ¶±̈õ°¬ó ðíõðú ¬° ðË±

â±Ö}ú º~.  |

„²ìõó ø†

‹±…ÿ …ðœ†ï „²ìõó �ý¡¼€ {Ï~…¬ Ÿù†° ðíõðú …² ø± ðõÑ ìýéú ‹ú ô¶ýéú

¬¶}ã†û 05-STS| „²ì†ü¼ º~. ¬° …üò ¬¶}ã†û Îíéý†– �ý¡¼ ‹ú ºßê
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¬° …üò ¬¶}ã†û Ö†¾éú ‹ýò ¬ô {ßýú|â†û mm021 ô ¶±Î• ‹†°â̄…°ÿ

nim/mm5 …ð}©†Ž º~. Ÿù†° ðíõðú …² ø± ðõÑ ìýéú ¬° „²ì†ü¼ ̈í¼

¶ú ðÛÇú|…ÿ Ú±…° â±Ö}ú ô ¶©}þ ̈í»þ ‹±…ÿ ø± ðíõðú …² ðíõ¬…° ðý±ô -

›†‹ú|›†üþ ô ‹† {õ›ú ‹ú ìÏ†¬èú )3( ì¥†¶Œú º~:

Þú ¬° „ó IE| ¶©}þ ̈í»þ€ E| ì~ôë Þ»·†ó€ I| ìí†ó ¬ôï …üñ±¶þ ¶Ç¦

ìÛÇÐ ìýéú€ Pðý±ôÿ …Îí†èþ ‹ú ì±Þ³ ìýéú€ L| Æõë ìýéú ô | ›† ‹ú ›†üþ

…¶•.

ð}†ü� ô ‹¥™

ðíõ¬…°ø†ÿ â»}†ô° -²…ôüú �ý¡¼ ìýéú|ø†ÿ {õèý~ º~û ¬° ºßê|ø†ÿ 8 ô

9 „ì~û …¶•. ì~ôë ‹±ºþ ì¥†¶Œú º~û ìýéú|ø† ðý³ ¬° ºßê 01 ìÛ†ü·ú

º~û|…ð~. ¬° ìýéú|ø†ÿ PB| ðíõ¬…° â»}†ô° -²…ôüú �ý¡¼ ¬° …‹}~…ÿ Þ†° ‹ú

ºßê Þ†ìç_ Þ»·†ó ô ‹~ôó ºß·}ãþ …èý†Ù …¶•. ¶�̧€ …èý†Ù ìõ›õ¬

¬° �õ¶}ú ÚýÇ†ó ‹ú {~°ü� º±ôÑ ‹ú ºß·• ìþ|Þññ~. ¬° …üò ð†¤ýú€ °Ö}†°

â»}†ô° -²…ôüú �ý¡¼ ‹ú ºßê ºŒú|̈Çþ€ ôèþ ‹† ºýŒþ Þí}± …¬…ìú

ìþ|ü†‹~ {† ²ì†ðþ Þú ºß·• Þ†ìê �õ¶}ú ÚýÇ†ó °« ¬ø~ ô ìÛ~…° â»}†ô°

¬Ÿ†° …Ö• º~ü~ÿ ºõ¬. ¬° …üò è¥Ëú ›~…üþ ‹ýò �õ¶}ú ÚýÇ†ó ô ìÓ³ÿ

°« ìþ|¬ø~ ô ¶Œ� …Ö• º~ü~ …¶}¥ß†ï ‹±ºþ ìþ|ºõ¬. …üò °Ö}†° ¬°
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|‹† {õ›ú ‹ú ì»©¿†– ìýéú|ø†ÿ 54-A|€ 54-B| ô 54-C| ¬° ºßê|ø†ÿ

8 ô 01 ìþ|{õ…ó ¬°ü†Ö• Þú ì~ôë ‹±ºþ ¬° ìýéú|ø†ÿ ‹† {†°ø†ÿ ÚýÇ†ó

Â©ýî|{±€ ‹ý»}± …¶•. øî|Ÿñýò ‹† …Ö³…ü¼ Â©†ì• {†°ø†ÿ ÚýÇ†ó€
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ºßê 6 -ðí†üþ …² ðíõðú {õèý~ÿ ‹±…ÿ „²ìõó �ý¡¼.
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|ºßê 9 -ðíõ¬…° â»}†ô° -²…ôüú �ý¡¼ ‹±…ÿ ìýéú|ø†ÿ 03-C€ 54-C|€

55-Cô DU.

|ºßê 8 -ðíõ¬…°  â»}†ô° -²…ôüú �ý¡¼ ‹±…ÿ ìýéú|ø†ÿ 54-A€ 54-B€

54-Cô DU.
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