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The growing interest in using natural fibers as reinforcing agents of polymer-based composites is
mainly due to their advantages such as lower cost, lower density, ease of preparation, lower energy
requirements for processing, biodegradability, wide availability and relative non-abrasiveness over
traditional reinforcing fibers such as glass and carbon. In this study, wood-plastic composite (WPC)
containing 40 wt % of wood was prepared using an intermeshing co-rotating twin screw extruder.
The effect of wood particle size in three levels (100, 250, and 400 µm) was studied on the physical-
mechanical properties of WPC such as: tensile properties, heat distortion temperature (HDT), melt
flow index (MFI) and notched Izod impact resistance. In addition, the rheological behaviors were
studied as function of wood particle size. The data showed an increase in the modulus and a decrease
in the tensile strength with increase of wood particle size while there was no considerable change in
the elongation-at-break. The results also showed that MFI decreased and impact resistance increased
with decreases of wood particle size. HDT was independent from variation of wood particle size.
Complex viscosity and storage modulus increased with decrease of wood particle size while Tan δ
did not change with variation of particle size.
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846 D MTSA| ¬° º±…üÈ ‹†° aPk8/1 …ðœ†ï º~. IFM| ðíõðú|ø†ÿ {ùýú

º~û ‹±…¶†¹ …¶}†ð~…°¬ 8321D MTSA| ô ¬° º±…üÈ „²ìõó ì»†‹ú

º±…üÈ �éþ|�±ô�ýéò )gk61/2 ô Co032 =T( …ð~…²û|âý±ÿ º~.  |

‹±…ÿ {ùýú °ü³ðã†°ø†ÿ ìýß±ô¶ßõ’ …èß}±ôðþ€ ðíõðú|ø†ÿ �õ¬°ÿ

ŸõŽ °ôÿ Ÿ·� ðãú|¬…°ð~û ðíõðú Ú±…° ¬…¬û º~ ô ðíõðú|ø†ÿ

Þ†ì�õ²ü}þ ¬° ðý}±ôó́ ì†üÐ ºß·}ú º~û ô °ôÿ ¶Ç¦ ºß·• „ðù†

„²ì†ü¼ ìýß±ô¶ßõ�þ …ðœ†ï º~.  |

°Ö}†° °õ̂èõ´üßþ „ìý³û|ø† ¬° ¤†è• ¬üñ†ìýà ‹ú ô¶ýéú °õ̂ì}± ‹±°¶þ

º~. …ð~…²û|âý±ÿ ¬° ¤†è• ¬ô¾×¥ú ìõ…²ÿ ‹† ÚÇ± mm52  ô ºß†Ù ‹ýò

¬ô ¾×¥ú ‹±…‹± mm| 2 ¬° ¬ì†ÿ Co091 …ðœ†ï º~. ìÛ~…° Þ±ð¼  ¬° 1

¬°¾~  ÷†‹• ðãú ¬…º}ú º~ ô ‹·†ì~ ¬° ì¥~ô¬û  1/0 {† s/dar002  {Óýý±

ü†Ö•.

ð}†ü� ô‹¥™   |

¨õ…Á Þ»»þ   |

üßþ …² ¬æüê …¾éþ …Ö³ô¬ó ŸõŽ ‹ú �ç¶}ýà|ø† {Ûõü• ô …Ö³…ü¼

ì~ôë Þ»»þ „ðù†¶•. ‹† ¬° ðË± â±Ö}ò ì~ôë ²ü†¬ ŸõŽ€ ì~ôë

Þ†ì�õ²ü• ‹ú ìÛ~…° Ú†‹ê {õ›ùþ …Ö³…ü¼ ìþ|ü†‹~. …ð~…²û ô ìÛ~…° ®°…–

ŸõŽ ô ¶†²â†° Þññ~û …² Îõ…ìê ìõö÷± ‹± ìÛ~…° …üò {Ûõü•|Þññ~âþ

ø·}ñ~. ›~ôë2 ìÛ~…° ì~ôë Þ»»þ€ …¶}¥ß†ï Þ»»þ ô ¬°¾~ …²¬ü†¬

Æõë {† �†°âþ ðíõðú|ø† °… ð»†ó ìþ|¬ø~. øí†ó|Æõ° Þú …² ›~ôë ì»©À

…¶•€ ‹† °ü³{± º~ó ®°û€ ì~ôë Þ»»þ Þ†ø¼ ìþ|ü†‹~. ‹ú ‹ý†ó ¬üã±€ ø±

Ú~° ®°…– ŸõŽ ¬°º•|{± ‹†ºñ~€ ‹ú Æõ°ÿ Þú ‹}õ…ó ‹±…ÿ „ðù† ð·Œ•

ìñË± {Ï±üØ Þ±¬€ Ú~°– {Ûõü•|Þññ~âþ „ðù† ‹ý»}± ìþ|ºõ¬. ‹ú ðË±

ìþ|°¶~ Þú ‹±…ÿ {Ûõü•|Þññ~âþ ‹ý»}± ‹†ü~ …² ŸõŽ ‹† …ð~…²û ®°…–

¬°º•|{± …¶}×†¬û Þ±¬.

‹† °ü³{± º~ó ®°…– ìÛ~…° …¶}¥ß†ï Þ»»þ …Ö³…ü¼ ìþ|ü†‹~. …üò …ì±

º†ü~ ‹~üò ¬èýê ‹†º~ Þú ‹† °ü³{± º~ó ®°…– ô Þ±ôÿ º~ó „ðù† …ð}Û†ë {ñ¼

‹ýò ®°…– ‹ú Æõ° øíãò|{± …ðœ†ï â±Ö}ú ô ‹†Î™ ìþ|ºõ¬ {†  Þ†ì�õ²ü• ¬°

{ñ¼|ø†ÿ ‹ý»}± �†°û ºõ¬. â³…°½|ø†ÿ ²ü†¬ÿ ¬°‹†°û …÷± ì˜Œ• ü† ìñ×þ

…ð~…²û ®°û ŸõŽ °ôÿ …¶}¥ß†ï Þ»»þ Þ†ì�õ²ü• ìñ}»± º~û …¶• Þú

¬èýê …üò …̈}çÖ†– ìþ|{õ…ð~ ð¥õû …ð~…²û|âý±ÿ ®°…– ŸõŽ€ ìñ†‹Ð ì©}éØ

{ùýú ŸõŽ ô …ðõ…Ñ ð·Œ• ìñË± ‹ú Þ†° °Ö}ú ‹†º~ ]02€91[.

‹† …Ö³ô¬ó ŸõŽ ‹ú Îñõ…ó �±Þññ~û ‹ú �éþ|�±ô�ýéò ‹ú Æõ° Îíõìþ

Þ†ø»þ ‹±…ÿ ¬°¾~ …²¬ü†¬ Æõë {† �†°âþ ì»†ø~û ìþ|ºõ¬. ‹ú Æõ° Þéþ€

ì†øý• ŸõŽ ‹ú ð¥õÿ …¶• Þú °Ö}†° {ñ¼ -Þ±ð¼  �éþ|�±ô�ýéò °… …²

¤†è• ŸÛ±ìú ‹ú ¤†è• ºßññ~û {Œ~üê ìþ|Þñ~.

‹† °ü³{± º~ó …ð~…²û ®°…– ¬°¾~ …²¬ü†¬ Æõë {† �†°âþ …Ö³…ü¼ ìþ|ü†‹~€

…èŒ}ú …üò {Óýý±…– ìÏñþ|¬…° ðý·•.

…¶}¥ß†ï Â±‹ú  |

ô›õ¬ ŸõŽ ‹ú Îñõ…ó ì†¬û|…ÿ ‹† ì~ôë ²ü†¬ )¤~ô¬ aPG| 01( ‹†Î™

ºßññ~âþ Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà ìþ|ºõ¬. â³…°½|ø†ÿ ìñ}»±

º~û ¤†Þþ …² „ó …¶• Þú  ìÛ~…° …üò ºßññ~âþ ìþ|{õ…ð~ {†‹Ïþ …² ìÛ~…°

ô …ð~…²û ®°…– ŸõŽ ô ìÛ~…° ¶†²â†°Þññ~û ‹†º~.

ºßê 2 {Óýý±…– …¶}¥ß†ï Â±‹ú Þ†ì�õ²ü•|ø† °… ¬° ‹±…‹± …ð~…²û ®°û

ŸõŽ ð»†ó ìþ|¬ø~. øí†ó|Æõ° Þú …² ºßê ì»©À …¶•€ ‹† °ü³{±

º~ó …ð~…²û ®°…– ŸõŽ€ …¶}¥ß†ï Â±‹ú …Ö³…ü¼ ìþ|ü†‹~. …üò ìÇé� ‹ú

¬èýê …ð}Û†ë ‹ù}± {ñ¼ ô…°¬ º~û ‹ú ô¶ýéú ®°…– ŸõŽ °ü³{± …¶•. ‹ú

ÎŒ†°{þ€ ®°…– °ü³{± ð·Œ• ‹ú ®°…– ¬°º•|{± Ú†‹éý• …üœ†¬ ì¥ýÇþ ‹†

�ýõ¶}ãþ ‹ý»}± °… ¬…°ð~ ô ‹ù}± {ñ¼|ø†ÿ ô…°¬ º~û °… {¥íê ìþ|Þññ~. …²

Æ±Öþ ìþ|{õ…ó â×•€ º†ü~ ®°…– ¬°º•|{± ‹ú Îñõ…ó Î†ìê {í±Þ³ {ñ¼

Îíê Þ±¬û ô ‹†Î™ ºß·}ú º~ó „¶†ó|{± Þ†ì�õ²ü• ìþ|ºõð~. °ôð~

…Ö³…ü¼ …¶}¥ß†ï Â±‹ú ‹† …ð~…²û ®°…– ŸõŽ °ü³{± {õ¶È ¶†ü±
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�µôø»ã±…ó ðý³ â³…°½ º~û …¶•  ]12|[.

¬° ðã†øþ Þéþ Þî ‹õ¬ó …¶}¥ß†ï Â±‹ú Þ†ì�õ²ü•|ø†ÿ ŸõŽ -

�ç¶}ýà ðÛÀ ‹ú ºí†° ìþ„ü~ ô ‹±…ÿ °ÖÐ „ó …¶}×†¬û …²

…¾ç§|Þññ~û|ø†ÿ Â±‹ú ì†ðñ~ AVE| ô MDPE| ü† …¶×ñœþ Þ±¬ó

ì†{±ü̧ â³…°½ º~û …¶• ]71[.

º†̈À ì̄…Ž  |

ºßê 3 {Óýý±…– ìÛ†¬ü± º†̈À ›±ü†ó ì̄…Ž °… ¬° ‹±…‹± …ð~…²û ®°…–

ŸõŽ ð»†ó ìþ|¬ø~. øí†ó|Æõ° Þú ì»©À …¶•€ ‹† °ü³{± º~ó …ð~…²û

®°…– º†̈À ›±ü†ó ì̄…Ž Þ†ø¼ ìþü†‹~. ‹ú Æõ° Þéþ€ ‹† …Ö³ô¬ó

ŸõŽ ‹ú �éþ|�±ô�ýéò ìÛ~…° º†̈À ›±ü†ó ì̄…Ž Þ†ø¼ ìþ|ü†‹~. …üò

…ì± ‹~üò ¬èýê …¶• Þú ŸõŽ ü† ø± �±Þññ~û ìÏ~ðþ ü† „èþ ¬üã± ‹†Î™

…Ö³…ü¼ â±…ð±ôÿ „ìý³û ìþ|ºõ¬.

…Ö³…ü¼ â±…ð±ôÿ ì̄…Ž )Þ†ø¼ º†̈À ›±ü†ó ì̄…Ž( �éþ|�±ô�ýéò ‹†

�±Þññ~û|ø†ÿ ì©}éØ ìÏ~ðþ ô ŸõŽ {õ¶È �µôø»ã±…ó ²ü†¬ÿ â³…°½

º~û …¶• ô ‹·ý†°ÿ …² …üò …Ö±…¬ ¬°¾~¬ �ý¼|‹ýñþ ô ì~ë Þ±¬ó …üò

…Ö³…ü¼ â±…ð±ôÿ ðý³ ‹±„ì~û|…ð~. {Óýý±…– â±…ð±ôÿ ô ‹ú øí±…û „ó {Óýý±…–

º†̈À ›±ü†ó ì̄…Ž �éýí±ø†ÿ �±º~û ðý³ {†‹Ïþ …² …ð~…²û ®°…– ô ºßê

øñ~¶þ ®°…– �±Þññ~û …¶• ]42-22[.

…² ¬æüê Þ†ø¼ º†̈À ì̄…Ž ‹† °ü³{± º~ó …ð~…²û ®°…–€ ìþ|{õ…ó

…¤}í†ë Þéṏú|…ÿ º~ó ‹ý»}± …üò ®°…– °… ¬° …ð~…²û|ø†ÿ °ü³{± Îñõ…ó

Þ±¬. ºßê 4 °ü³ðã†° ìýß±ô¶ßõ’ …èß}±ôðþ …² …üò Þéṏú|…ÿ º~ó °…

¬° …ð~…²û ®°û m|001 ð»†ó ìþ|¬ø~.

…èŒ}ú ‹†ü~ {õ›ú ¬…º• Þú º†̈À ›±ü†ó ì̄…Ž ̈†¾ý}þ …² �éýí±

…¶• Þú ‹ý»}± Þ†°‹±¬ ¾ñÏ}þ ¬…°¬ ô üà ¾ñÏ}ã± )‹† {õ›ú ‹ú °…¤}þ

…ð~…²û|âý±ÿ …üò º†̈À( ìþ|{õ…ð~ ¬ü~â†û Þéþ °… …² ̈õ…Á ›±ü†ó „ó

ì†¬û ¬…º}ú ‹†º~. …ì†€ ®Þ± …üò ðß}ú Â±ô°ÿ …¶• Þú  ìÛ~…° …üò º†̈À

ðíþ|{õ…ð~ ›³ˆý†– ¬ÚýÛþ °… …² °Ö}†° ›±ü†ó ì̄…Ž …°…̂ú ¬ø~. Ÿ±… Þú …ôæ_

…üò º†̈À ÖÛÈ ‹ú ºßê üà ðÛÇú …¶• Þú …² …ð~…²û|âý±ÿ ¬°

¶±Î•|ø†ÿ ‹±ºþ Þî ‹ú ¬¶• „ì~û ô ÷†ðý†_ °Ö}†° ôü·ßõ…æ¶}ýà ¬° „ó

ìñËõ° ð»~û …¶•. …² …üò °ô€ °Ö}†° °õ̂èõ´üßþ ‹±°¶þ º~û Þú ¬° ‹©¼

‹Ï~ÿ ‹¥™ ìþ|ºõ¬.

¬ì†ÿ ô…�ý¡¼ â±ì†üþ

¬ì†ÿ ô…�ý¡¼ â±ì†üþ ðíõðú|ø† {Óýý±…– ìÏñþ|¬…°ÿ °… ‹† {Óýý± …ð~…²û

®°…– ð»†ó ð~…¬û ô ‹±…ÿ øíú ðíõðú|ø† ¬° ¤~ô¬ Co3±59 …¶•. …èŒ}ú

…Ö³…ü¼ 01 ¬°›ú|…ÿ …üò ¬ì† ð·Œ• ‹ú �éþ|�±ô�ýéò ̈†èÀ Ú†‹ê {õ›ú ‹õ¬û

ô ‹†Î™ �†ü~…°ÿ …‹Ï†¬ÿ ‹ù}± …üò Þ†ì�õ²ü• ¬° ¬ì†ø†ÿ ‹ý»}± ð·Œ• ‹ú

�éþ|�±ô�ýéò ìþ|ºõ¬.

‹±°¶þ °Ö}†° °õ̂èõÿ́  |

ºßê5 …÷± …ð~…²û ®°…–  ŸõŽ °… ‹± â±…ð±ôÿ ì©}éÈ Þ†ì�õ²ü• ŸõŽ -

�ç¶}ýà ¬° ìÛ~…° ÷†‹• ŸõŽ ô ¶†²â†° Þññ~û ð»†ó ìþ|¬ø~. ¬°

¶†ì†ðú|ø†ÿ �éýí±ÿ �±º~û  ‹±°¶þ …÷± …ð~…²û ®°…– ìÏíõæ_ Þ†°ÿ ¬ºõ…°

…¶•€ ²ü±… �±Þññ~û|ø†ÿ …¶}×†¬û º~û ‹ú Æõ° Îíõìþ ¬…°…ÿ {õ²üÏþ …²

…ð~…²û ®°…– ø·}ñ~.  |

¬° ìÛ†ü·ú ‹† �éþ|�±ô�ýéò ̈†èÀ â±…ð±ôÿ Þ†ì�õ²ü•|ø†ÿ �±º~û ‹†

�õ¬° ŸõŽ ¬° ìÛ†¬ü± ‹ý»}±ÿ Ú±…° ¬…°¬. …üò …ì± ¬° Þ†ì�õ²ü•|ø†ÿ

�õ¬°ÿ Þ†ìç_ ÆŒýÏþ …¶•. ®°…– ¶©• �±Þññ~û Âíò …Ö³…ü¼ ì~ôë

Þ†ì�õ²ü• ìÛ†ôì• „ó °… ¬° ìÛ†‹ê {Óýý± ºßê …Ö³…ü¼ ¬…¬û ô ìñœ± ‹ú

…Ö³…ü¼ ¬° â±…ð±ôÿ ìþ|ºõð~.

‹† …Ö³…ü¼ …ð~…²û ®°…– ŸõŽ …² 001 ‹ú m|004 â±…ð±ôÿ Þî ìþ|ºõ¬. µ
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ºßê 4- °ü³ðã†° MES| üà Þéṏú …² ®°…– ŸõŽ ¬° ‹·}±

�éþ|�±ô�ýéò.



‹±°¶þ …÷± …ð~…²û ®°û ŸõŽ ‹± ̈õ…Á Öý³üßþ -ìß†ðýßþ ô °Ö}†° °õ̂èõ´üßþ Þ†ì�õ²ü• �éþ|�±ô�ýéò ...…¶í†Îýê Ú†¶íþ ô øíß†°…ó
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…üò …ì± ‹† {õ›ú ‹ú …Ö³…ü¼ º†̈À ›±ü†ó ì̄…Ž ‹† …Ö³…ü¼ …ð~…²û ®°…–

ŸõŽ Ú†‹ê ÚŒõë …¶•. ‹ú ðË± ìþ|°¶~ ¬° …ð~…²û ®°…– ‹·ý†° ÞõŸà

ŸõŽ ‹ú ¬èýê °ü³‹õ¬ó ‹·ý†° ²ü†¬ �±Þññ~û€ Îß̧|…èÏíê ô ìí†ðÏ•

‹ý»}±ÿ ¬° ‹±…‹± ›±ü†ó …üœ†¬ ìþ|ºõ¬. …üò …ì± ìþ|{õ…ð~ ‹ú ¬èýê ô›õ¬

{œíÐ|ø† ô Þéṏú|…ÿ º~ó ®°…– ŸõŽ ‹†º~. ‹† …Ö³…ü¼ …ð~…²û ®°…–

ŸõŽ {† m|004 ô {œ·î ºßê „ó ‹ú ¾õ°– èýØ Þõ{†û€ …üò …èý†Ù

‹·ý†° °…¤•|{± ¬° ì·ý± ›±ü†ó „°…ü¼ ìþ|ü†‹ñ~ Þú ìñœ± ‹ú Þ†ø¼

â±…ð±ôÿ ìþ|ºõ¬.

ºßê|ø†ÿ 6 ô 7  {Óýý±…– ì~ôë ®̈ý±û ô ì~ôë …{çÙ °… ‹† …ð~…²û

®°…– ŸõŽ ð»†ó ìþ|¬øñ~. {Óýý± …üò �†°…ì}±ø† ‹† …ð~…²û ®°…– ŸõŽ

°ôð~ÿ ì»†‹ú ‹† {Óýý±…– â±…ð±ôÿ °… ð»†ó ìþ|¬ø~.

¬° ¤ÛýÛ• ‹† …Ö³…ü¼ …ð~…²û ®°…– ŸõŽ …² 001 ‹ú m|004 ì~ôë

®̈ý±û ô ì~ôë …{çÙ °ôð~ Þ†ø»þ ð»†ó ìþ|¬øñ~. ‹† …üò ô›õ¬€ ì~ôë

®̈ý±û ô ì~ôë …{çÙ ðíõðú|ø†ÿ ¬…°…ÿ �õ¬° ŸõŽ ¬° øíú ¬°¾~ø†ÿ

ìÇ†èÏú º~û ¬° ìÛ†ü·ú ‹† �éþ|�±ô�ýéò ̈†èÀ ‹ý»}± …¶•. …ì†€ ¶±Î•

{Óýý±…– ì~ôë ®̈ý±û ‹ý»}± …² ì~ôë …{çÙ …¶•. …üò …ì± ‹~…ó ìÏñþ

…¶• Þú ¬° …÷± …Ö³…ü¼ …ð~…²û ®°…– ìÛ~…° ‹±â»• Þ»·†ó Þí}±

ìþ|ºõ¬€ ¬° …ð~…²û ®°…– ¬°º•|{± ‹ú ¬èýê ð†ìñËî º~ó ºßê ŸõŽ

ð†�ýõ¶}ãþ ‹ý»}±ÿ °… ¬° ì†{±ü̧ ìþ|{õ…ó ì»†ø~û Þ±¬. …üò ð†�ýõ¶}ãþ

‹†Î™ Þ†ø¼ ‹±â»• ìÛ~…° …ð±ÿ́ Þ»·†ó ìþ|ºõ¬ ô Þ†ø¼ ì~ôë

®̈ý±û °… ¬° �þ ¬…°¬.

{Óýý±…– nat| ‹† …ð~…²û ®°…– ŸõŽ ¬° ºßê 8 ð»†ó ¬…¬û º~û …¶•.

‹ú Æõ° Þéþ {Óýý±…– nat| ‹† …ð~…²û ®°…– ŸõŽ ‹·ý†° Ú†‹ê ìç¤Ëú

ðý·• ô ìÛ~…° nat| ‹ú ôüµû ¬° ‹·†ì~ø†ÿ ²ü†¬ {Û±üŒ†_ ÷†‹• …¶•. ‹†

…Ö³ô¬ó �õ¬° ŸõŽ ‹ú �éþ|�±ô�ýéò nat| Þ†ø¼ ìþ|ü†‹~ ô ‹† {õ›ú ‹ú …üò

Þú nat| ‹ú Æõ° ìÏßõ¹ ‹† ìÛ~…° Þ»·†ðþ …°{Œ†É ¬…°¬€ Þ†ø¼ …üò
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