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Abstract  

3HQJJXQDDQ�VHUDW�DODP�PXODL�GLOLULN� VHEDJDL� VDODK�VDWX� VXPEHU�PDWHULDO�DOWHUQDWLI��

6HUDW� DODP� PXGDK� GLWHPXNDQ� GL� OLQJNXQJDQ� WHPSDW� WLQJJDO� NLWD� GDQ� PHUXSDNDQ� HQHUJL�

WHUEDUXNDQ��.HXQJJXODQ�XWDPD�SHQJJXQDDQ� VHUDW� DODP�GLEDQGLQJNDQ�GHQJDQ� VHUDW� VLQWHWLV�

\DLWX�VHUDW�DODP�GDSDW�WHUXUDL�ROHK�NRQGLVL�OLQJNXQJDQ��ELRGHJUDGDEOH���KDUJDQ\D�PXUDK�GDQ�

PHPSXQ\DL� GHQVLWDV� \DQJ� UHQGDK�� � 3HQJJXQDDQ� VHUDW� DODP� VHEDJDL� EDKDQ� SHQJXDW� GDODP�

NRPSRVLW� PDVLK� PHPLOLNL� NHQGDOD�� \DLWX� LNDWDQ� \DQJ� GLKDVLONDQ� DQWDUD� VHUDW� GDQ� PDWULNV�

PDVLK�EHOXP�VHPSXUQD�� 6HUDW� DODP�PHPLOLNL� ODSLVDQ� OLJQLQ� �ODSLVDQ� OLOLQ�� \DQJ� WHUGDSDW�GL�

VHOXUXK�SHUPXNDDQ�VHUDW��/DSLVDQ�OLJQLQ�LQLODK�\DQJ�PHQJDNLEDWNDQ�NXUDQJ�EDLNQ\D�LNDWDQ�

DQWDUD� VHUDW� GHQJDQ� PDWULNV�� .DUHQD� LWX� GLODNXNDQODK� SHUODNXDQ� XQWXN� PHQJKLODQJNDQ�

ODSLVDQ� WHUVHEXW�� 6DODK� VDWX� PHWRGD� \DQJ� GLJXQDNDQ� DGDODK� SHUODNXDQ� DONDOLVDVL�� GLPDQD�

VHUDW�GLUHQGDP�GDODP�ODUXWDQ�1D2+� 

0HWRGH� SHQHOLWLDQ� GLODNXNDQ� GHQJDQ� SHQJXMLDQ� VLIDW� PHNDQLN� �NHNXDWDQ� EHQGLQJ��

NHNXDWDQ� WDULN�� 6(0�� SDGD� NRPSRVLW� VHNDP� SDGL� GDQ� PDWULN� XUHD� IRUPDOGHKLGH� GHQJDQ�

YDULDVL� SHUODNXDQ�SHUEDQGLQJDQ� VHNDP�SDGL� 9I� ����� ������ ����GDQ� ���� VHGDQJ� � XUHD�

IRUPDOGHKLGH� 9P�  � ����� ����� ����� ���� � GDQ� SHUODNXDQ� DONDOLVDVL� SDGD� VHNDP� SDGL�

PDVLQJ-PDVLQJ�GLUHQGDP�GDODP�ODUXWDQ�DONDOL�VHODPD���MDP��.RPSRVLW�\DQJ�DNDQ�GLJXQDNDQ�

GLEXDW�GHQJDQ�PHWRGD�FHWDN�WHNDQ�GDQ�GLODNXNDQ�SHQJXMLDQ�VLIDW�PHNDQLN��6HEDJDL�SDUDPHWHU�

SHQJXMLDQ�SHUDODWDQ�XML�\DQJ�GLJXQDNDQ�DGDODK�XML�EHQGLQJ�GHQJDQ�$670�'����±����GDQ�XML�

WDULN�GHQJDQ�$670�'����-����$ODW�XML�\DQJ�GLJXQDNDQ�DGDODK�8QLYHUVDO�7HVWLQJ�0DFKLQH� 

 

Kata kunci :  sekam padi, urea formaldehyde, sifat mekanis 

 

1. 3(1'$+8/8$1 

.RPSRVLW�GDUL�EDKDQ�VHUDW� �ILEURXV�

FRPSRVLWH��WHUXV�GLWHOLWL�GDQ�GLNHPEDQJNDQ�

JXQD� PHQMDGL� EDKDQ� DOWHUQDWLI� SHQJJDQWL�

EDKDQ� ORJDP��KDO� LQL�GLVHEDENDQ�VLIDW�GDUL�

NRPSRVLW� VHUDW� \DQJ�NXDW� GDQ�PHPSXQ\DL�

EHUDW� \DQJ� OHELK� ULQJDQ� GLEDQGLQJNDQ�

GHQJDQ� ORJDP�� .RPSRVLW� PHUXSDNDQ�

SHUSDGXDQ� GDUL� GXD� PDWHULDO� DWDX� OHELK�

\DQJ�PHPLOLNL� IDVD� \DQJ�EHUEHGD�PHQMDGL�

VXDWX� PDWHULDO� EDUX� \DQJ� PHPLOLNL�

SURSHUWLHV�OHELK�EDLN�GDUL�NHGXDQ\D� 

6DPSDL� GHQJDQ� VDDW� LQL�� VHEDJLDQ�

EHVDU� UDN\DW� ,QGRQHVLD� PDVLK� � EHUSHQJ-

KDVLODQ� GDUL� KDVLO� SHUWDQLDQ�� .KXVXVQ\D�

KDVLO� SHUWDQLDQ� SDGL� PHUXSDNDQ� SHQJKDVL-

ODQ� XWDPD� VHNDOLJXV� VHEDJDL� PDNDQDQ�

SRNRN� UDN\DW�� 3URGXNVL� SDGL� \DQJ� EHVDU�

MXJD� DNDQ� GLLULQJL� GHQJDQ� OLPEDK� VHNDP�

\DQJ�PHOLPSDK��6HODPD� LQL� OLPEDK�VHNDP�



 

Jurnal Kajian Teknik Mesin 

Vol. 2 No. 1 April 2017 

68 

 

SDGL� WHUVHEXW� EHOXP� � GLJXQDNDQ� VHFDUD�

PDNVLPDO�� � � ELDVDQ\D� GLJXQDNDQ� XQWXN�

SHPEDNDUDQ� EDWX� EDWD� DWDX� EDKDQ� EDNDU�

ODLQ� \DQJ� VHFDUD� HNRQRPL� NXUDQJ�

PHQJKDVLONDQ�SURGXN�\DQJ�OHELK�EHUKDUJD��

0HOLKDW� SRWHQVL� VHUWD� NHXQJJXODQ� OLPEDK�

VHNDP� SDGL� \DQJ� EHJLWX� EHVDU�� PDND�

GLXSD\DNDQ� XQWXN� PHQJRSWLPDONDQ�

SHPDQIDDWDQ� OLPEDK� VHNDP� SDGL� LQL�

VHEDJDL�EDKDQ�GDVDU�SDQHO�NRPSRVLW��� 

6HNDP� SDGL� DGDODK� EDJLDQ� WHUOXDU�

GDUL� EXWLU� SDGL�� \DQJ� PHUXSDNDQ� KDVLO�

VDPSLQJDQ� VDDW� SURVHV� SHQJJLOLQJDQ� SDGL�

GLODNXNDQ�� 6HNLWDU� ��� �� GDUL� ERERW� SDGL�

DGDODK� VHNDP� SDGL�� 6HNDP� SDGL�

PHPSXQ\DL� EHEHUDSD� NHXQJJXODQ� VHSHUWL�

NHPDPSXDQ� PHQDKDQ� NHOHPEDEDQ�� WLGDN�

PXGDK� WHUEDNDU�� WLGDN� PXGDK� EHUMDPXU��

WLGDN� EHUEDX� GDQ� ODLQ-ODLQ�� 3DGD�

SHQJJLOLQJDQ� SDGL�� EHVDU� VHNDP� EHOXP�

GLPDQIDDWNDQ� GDQ� SHQJXVDKD�

SHQJJJLOLQJDQ�PHQJDODPL�NHVXOLWDQ�GDODP�

SHPXVQDKDQQ\D�� 3HPDQIDDWDQ� OLPEDK�

VHNDP� PDVLK� EHUSHOXDQJ� EHVDU� XQWXN�

GLJXQDNDQ� VHEDJDL� EDKDQ� UHND\DVD��

'HQJDQ� PHQDPEDKNDQ� SHUHNDW� \DQJ�

PXUDK�� VHNDP� SDGL� LQL� EHUSRWHQVL� XQWXN�

GLUHND\DVD� PHQMDGL� SURGXN� FRUH� IOHNVLEHO�

XQWXN� SHPEXDWDQ� SDQHO� NRPSRVLW�

VDQGZLFK� 

%DKDQ� XUHD� IRUPDOGHKLGH� �8)��

PHUXSDNDQ� MHQLV� UHVLQ� \DQJ� WHSDW� VHEDJDL�

SHUHNDW� SHPEXDWDQ� FRUH� OLPEDK� VHNDP�

SDGL�NDUHQD�KDUJDQ\D�VDQJDW�PXUDK��%DKDQ�

LQL� PXGDK� GLSHUROHK� NDUHQD� WHODK�

GLSURGXNVL� GDQ� EDQ\DN� GL� SDVDUDQ�� %DKDQ�

8)� LQL� VDQJDW� FRFRN� XQWXN� GLJXQDNDQ�

VHEDJDL� SHUHNDW� SURGXN� FRUH� NDUHQD�

NRPSRQHQ� FRUH� GL� GDODP� VWUXNWXU� SDQHO�

NRPSRVLW� VDQGZLFK� WHUNHQD� SHPEHEDQDQ�

\DQJ� UHQGDK�� 2OHK� NDUHQD� LWX�� XQWXN�

PHQHNDQ� ELD\D� SURGXN� SDQHO� VDQGZLFK�

SHUOX� GLODNXNDQ� SHPLOLKDQ� EDKDQ� \DQJ�

PXUDK� SDGD� NRPSRQHQ� \DQJ� WHUNHQD�

WHJDQJDQ� NHFLO�� VHSHUWL� EDJLDQ� FRUH� \DQJ�

EHUDGD�GL�EDJLDQ�WHQJDK�SDQHO��� 

3HUODNXDQ� DONDOLVDVL� EHUWXMXDQ�

XQWXN� PHPEXDQJ� ODSLVDQ� OLOLQ� \DQJ�

PHQ\HOLPXWL�VHUDW�DODP�VHEHOXP�GLMDGLNDQ�

PDWHULDO� NRPSRVLW�� 3HUODNXDQ� DONDOLVDVL�

GLODNXNDQ� GHQJDQ� FDUD� SHUHQGDPDQ� VHUDW�

GLGDODP� ODUXWDQ� 1D2+� GHQJDQ� YDULDVL�

ODPD� SHUHQGDPDQ� \DLWX� �� MDP� �� �� MDP�� ��

MDP� � GDQ� ��� MDP�� � .HPXGLDQ� GLODNXNDQ�

SHQJXMLDQ� WDULN� GDQ� EHQGLQJ� WHUKDGDS�

NRPSRVLW� VHKLQJJD� GLGDSDWNDQ� SHUVHQWDVH�

RSWLPXP�GDUL�SHUODNXDQ�DONDOLVDVL�WHUKDGDS�

NHNXDWDQ� PHNDQLN� NRPSRVLW� VHNDP� SDGL��

9ROXPH�IUDNVL�VHNDP�SDGL�\DQJ�GLJXQDNDQ�

XQWXN�VHWLDS�VDPSHO�DGDODK�����GDQ�����

GHQJDQ�PHWRGD� SHPEXDWDQ� DGDODK�PHWRGD�

FHWDN�WHNDQ� 

'DUL�XUDLDQ�GL�DWDV�PDND�SHQHOLWLDQ�

LQL� � GLODNXNDQ� XQWXN� PHQGDSDWNDQ� GDWD�
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WHQWDQJ� NHPDPSXDQ� ILVLV� GDQ� PHNDQLV�

EHUXSD� NHNXDWDQ� EHQGLQJ� GDQ� NHNXDWDQ�

WDULN� GDUL� VHNDP� SDGL� GHQJDQ� SHUODNXDQ�

SHUHQGDPDQ� 1D2+� GDQ� PHQJJXQDNDQ�

PDWULN� XUHD� IRUPDOGHKLGH� GHQJDQ� SURVHV�

KRW�SUHVV�VHUWD�GLEXDW�GHQJDQ�PHWRGH�KDQG�

OD\� XS�� 6HKLQJJD� GDUL� SHQHOLWLDQ� LQL�

GLKDUDSNDQ� VHNDP� SDGL� GDSDW� EHUPDQIDDW�

GDODP�ELGDQJ�LQGXVWUL�PDQXIDNWXU�VDDW�LQL� 

 

1.1. 3HUXPXVDQ�0DVDODK� 

)RNXV� GDODP� SHQHOLWLDQ� LQL�

GLGDVDUNDQ� SDGD� VXDWX� UXPXVDQ� PDVDODK�

VHEDJDL�EHULNXW� 

1. Bagaimana pengaruh sifat-sifat 

mekanik pada variasi fraksi volume 

sekam padi dari komposit berpenguat 

sekam padi dan bermatrik urea 

formaldehide dengan proses hot press 

pada suhu 60
o
C selama 24 jam. 

2. Bagaimana pengaruh sifat-sifat 

mekanik  pada  perlakuan alkali 

dengan perendaman selama 4 jam 

dengan variasi fraksi volume dari 

komposit berpenguat sekam padi dan 

bermatrik urea formaldehide dengan 

proses hot press pada suhu 60
o
C 

selama 24 jam. 

3. Bagaimana struktur bahan pada 

pengujian sifat mekanik dengan Foto 

Makro. 

 

1.2. 7XMXDQ�3HQHOLWLDQ 

 ���������7XMXDQ� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�LQL�DGDODK� 

1. 0HQJHWDKXL� SHQJDUXK� NHNXDWDQ�

EHQGLQJ� SDGD� YDULDVL� IUDNVL� YROXPH�

VHNDP� SDGL� GDQ� SHUODNXDQ� DONDOLVDVL�

GDUL� NRPSRVLW� EHUSHQJXDW� VHNDP� SDGL�

GDQ� EHUPDWULN� XUHD� IRUPDOGHKLGH�

GHQJDQ� SURVHV� KRW� SUHVV� SDGD� VXKX�

��
R
&�VHODPD����MDP� 

2. 0HQJHWDKXL� SHQJDUXK� NHNXDWDQ� WDULN�

SDGD�YDULDVL� IUDNVL�YROXPH�VHNDP�SDGL�

GDQ�SHUODNXDQ�DONDOLVDVL� GDUL�NRPSRVLW�

EHUSHQJXDW� VHNDP� SDGL� GDQ� EHUPDWULN�

XUHD� IRUPDOGHKLGH� GHQJDQ� SURVHV� KRW�

SUHVV�SDGD�VXKX���
R
&�VHODPD����MDP� 

3. 0HQJHWDKXL� KDVLO� VWUXNWXU� SDGD�

SHQJXMLDQ� VLIDW-VLIDW� PHNDQLN� GHQJDQ�

)RWR�0DNUR� 

 

1.3. 0DQIDDW�3HQHOLWLD 

+DVLO� 3HQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW�

PHPEHUL�PDQIDDW��GLDQWDUDQ\D� 

1. 'DSDW� PHPDNVLPDONDQ� SHPDQIDDWDQ�

OLPEDK� SHUWDQLDQ� VHEDJDL� EDKDQ�

PDWHULDO�NRPSRVLW� 

2. 0HPEXDW� VXDWX� SURGXN� PDWHULDO�

NRPSRVLW� \DQJ�PXUDK� GDQ� NXDW� GDODP�

SHQJJXQDDQQ\D 

3. 0HPEHULNDQ� NRQWULEXVL� EDJL� LQGXVWUL�

PDQXIDNWXU� GDQ� NRQWUXNVL� GDODP�

SHPEXDWDQ�PDWHULDO�NRPSRVLW� 
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2.       KAJIAN PUSTAKA 

6KREDUL�$NKPDG�1DGML� �������� WHODK�

PHQHOLWL� NHNXDWDQ� WDULN� GDQ� NHNXDWDQ�

OHQWXU� NRPSRVLW� HSRNVL� EHUSHQJLVL� VHUDW�

DPSDV�WHEX�GHQJDQ�YDULDVL�SHUODNXDQ�DONDOL�

�����������GDQ����GHQJDQ�YDULDVL�IUDNVL�

YROXPH� DPSDV� WHEX� ���� ����� ���� GDQ�

���� PHQJKDVLONDQ� QLODL� NHNXDWDQ� WDULN�

PDNVLPXP� GLSHUROHK� SDGD� NRPSRVLVL�

(SRNVL� �� DPSDV� WHEX� ������ GHQJDQ�

NRQVHQWUDVL�1D2+����VHEHVDU�������03D�

VHGDQJ� QLODL� NHNXDWDQ� OHQWXU� PDNVLPXP�

GLSHUROHK� SDGD� NRPSRVLVL� HSRNVL� �� DPSDV�

WHEX���������GHQJDQ�NRQVHQWUDVL�1D2+����

VHEHVDU�������03D� 

,UZDQWR� GNN� ������� PHQHOLWL�

SHQJDUXK�DONDOLVDVL�GHQJDQ�1D2+�PHODOXL�

SHUHQGDPDQ� VHODPD� �� MDP� SDGD� VWUXNWXU�

NRPSRVLW� EHUSHQJXDW� VHUDW� DODP� �VHUDW�

NHODSD�� VHUDW� SLVDQJ� GDQ� VHUDW� SDGL���

WHUKDGDS� NHNXDWDQ� WDULN�� GLPDQD� QLODL�

WHUWLQJJL� SHQJXMLDQ� NHNXDWDQ� WDULN�

GLSHUROHK� SDGD� NRPSRVLW� GHQJDQ� VHUDW�

NHODSD� VHEHVDU� ������ NJ�FP
�
�� VHGDQJNDQ�

XQWXN�VHUDW�SDGL�VHEHVDU�������NJ�FP
�
�GDQ�

VHUDW�SHOHSDK�SLVDQJ�VHEHVDU�������NJ�FP
�
� 

6RQ\� �������� PHQHOLWL� NHNXDWDQ�

EHQGLQJ� GDQ� WDULN� NRPSRVLW� EHUSHQJXDW�

VHUEXN� WHPSXUXQJ� NHODSD� GDQ� DEX� VHNDP�

SDGL� \DQJ� GLNRPELQDVLNDQ� GHQJDQ� HSR[\�

PHQJKDVLONDQ� GDWD� VHEDJDL� EHULNXW�� XQWXN�

NRPSRVLW� VHUEXN� WHPSXUXQJ� NHODSD�

PHPSXQ\DL� NHNXDWDQ� WDULN� ������� 03D��

GDQ� NHNXDWDQ� EHQGLQJ� ������� 03D��

6HGDQJNDQ� NRPSRVLW� VHUEXN� DEX� VHNDP�

SDGL� PHPSXQ\DL� NHNXDWDQ� WDULN� �������

03D��GDQ�NHNXDWDQ�EHQGLQJ��������03D�� 

6DQGL� (NR� 3UDVHW\R� ������� WHODK�

PHQHOLWL� SHQJDUXK� ZDNWX� UHQGDP� EDKDQ�

NLPLD� 1D2+� WHUKDGDS� VLIDW� ILVLV� GDQ�

PHNDQLV� NRPSRVLW� VHUDW� EXOX� NDPELQJ�

VHEDJDL� ILEHU� GHQJDQ� PDWULN� SRO\HVWHU��

GHQJDQ� YDULDVL� ZDNWX� UHQGDP� GL� GDODP�

ODUXWDQ�1D2+����VHODPD���������������GDQ�

����PHQLW� GLSHUROHK� KDVLO� \DQJ�PDNVLPDO�

SDGD� SHUHQGDPDQ� VHUDW� EXOX� NDPELQJ�

VHODPD� ��� PHQLW� \DLWX� VHEHVDU� �������

1�PP
�
� 

5RVHQR� ������� PHQJJXQDNDQ�

DQDOLVD� VWUXNWXU� PLNUR� VHUDW�� NDQGXQJDQ�

VHOXORVD�OLJQLQ�� VHUWD� RULHQWDVL� VHUDW� DODP�

XQWXN�PHPEXDW�VXDWX�PRGHO�PHNDQLV�VHUDW�

DODP�� 3HUKLWXQJDQ� GHQJDQ� SHQGHNDWDQ�

PLNURPHNDQLND� WHODK� GLODNXNDQ� GHQJDQ�

PHPSHUKLWXQJNDQ� GLQGLQJ� VHO� VHUDW� DODP�

VHEDJDL� NRPSRVLW� EHUSHQJXDW� VHUDW�

GLVNRQWLQ\X�GDQ� PHQJDVXPVLNDQ� LNDWDQ�

DQWDU� VHUDW� GDQ� PDWULNQ\D� GDODP� LNDWDQ�

VHPSXUQD�� 0RGXOXV� <RXQJ� VHUDW� DODP�

GLSUHGLNVL� GHQJDQ� PHQJJXQDNDQ�

SHUVDPDDQ� 7VDL-+DOSLQ� GDQ� SHQHUDSDQ�

NDLGDK� UXOH� RI� PL[WXUHV� GHQJDQ� VHGLNLW�

PRGLILNDVL� GDODP� IRUPXODQ\D� \DQJ�
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PHPSHUKLWXQJNDQ� IDNWRU� SRULVLWDV�� 7HNQLN�

DQDOLVD� NHNXDWDQ� VHUDW� LQL� NHPXGLDQ� GDSDW�

GLJXQDNDQ�XQWXN�PHQJKLWXQJ�NDUDNWHULVWLN�

PHNDQLN� �NHNXDWDQ� GDQ� NHNDNXDQ��

NRPSRVLW�EHUSHQJXDW�VHUDW��)DNWRU�HILVLHQVL�

GLJXQDNDQ� SDGD� SHUKLWXQJDQ� NHNXDWDQ�

NRPSRVLW� EHUSHQJXDW� VHUDW� SHQGHN�GLVNRQ�

WLQ\X�� 

 

 

 

 

 

 

3.    METODE PENELITIAN 

3.1 Diagram Alir Penelitian 

 

Gambar 3.1 Diagram Alir Penelitian 

 

3.2 /RNDVL�3HQHOLWLDQ 

7HPSDW� SHQHOLWLDQ� PHOLSXWL� ODERUDWRULXP�

7HNQLN�0HVLQ�8QLYHUVLWDV����$JXVWXV������

-DNDUWD� GDQ� /DERUDWRULXP� 3863,37(.�

6HUSRQJ� 

3.3 %DKDQ�3HQHOLWLDQ 

%DKDQ� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW� 

1. 6HNDP�SDGL 

6HNDP� SDGL� GLFXFL� GDKXOX� XQWXN�

PHQJKLODQJNDQ�NRWRUDQ�\DQJ�DGD�SDGD�

VHNDP�� NHPXGLDQ� GLUHQGDP� GHQJDQ�
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ODUXWDQ�1D2+�VHODPD���MDP��NHPXGLDQ��

GLMHPXU�� 6HWHODK� PHODOXL� SURVHV�

SHQMHPXUDQ� VHNDP� GLNHWDKXL� NDGDU� DLU�

PHQMDGL��-���� 

2. 8UHD�)RUPDOGHKLGH 

-HQLV� 8UHD� )RUPDOGHKLGH� \DQJ�

GLJXQDNDQ� DGDODK� WLSH� 8)� ���� GDQ�

KDUGHQHU�+8-���� 5HVLQ� LQL� EHUEHQWXN�

FDLU� EHUZDUQD� SXWLK� GDQ� SDGD� VXKX�

NDPDU� DNDQ� PHQJHUDV� GDODP� ZDNWX�

VHNLWDU����PHQLW�GHQJDQ�PHQJJXQDNDQ�

NDWDOLV�LQLWLDWRU� 

 

3.4 $ODW�3HQHOLWLDQ 

$ODW-DODW� \DQJ� GLJXQDNDQ� SDGD�

SHQHOLWLDQ�LQL�\DLWX�� 

1. $ODW� 8ML� .DGDU� $LU�� GLSHUJXQDNDQ�

XQWXN�PHQJXNXU�NDGDU�DLU�VHNDP�SDGL��

&DUD�PHQJJXQDNDQQ\D�DGDODK�GHQJDQ�

PHQHPSHONDQ� EDKDQ� \DQJ� DNDQ� GLXML�

NDGDU� DLUQ\D� SDGD� LQGLNDWRU� GDQ� QLODL�

NDGDU� DLU� DNDQ� PXQFXO� GHQJDQ�

NHWHQWXDQ�NDGDU�DLU����� 

2. 7LPEDQJDQ� GLJLWDO� �� GLJXQDNDQ� XQWXN�

PHQLPEDQJ� VHNDP� SDGL� GDQ� XUHD�

IRUPDOGHKLGH� DGDODK� WLPEDQJDQ�

GLJLWDO� 

3. &HWDNDQ�%HQGD�8ML�� WHUEXDW� GDUL� NDFD�

EHQLQJ� GHQJDQ� NHWHEDODQ� �PP��

��PP����PP��GDQ����PP� 

4. $ODW�3HQJHSUHV�&HWDNDQ� 

 $ODW� SUHVV� PROG� LQL� GLJXQDNDQ� XQWXN�

PHPEDQWX� SURVHV� SHPEXDWDQ�

VSHVLPHQ�EHQGD�XML�NRPSRVLW� 

5. $ODW� %DQWX� ODLQ�� PHOLSXWL� �� VHQGRN��

FXWWHU��NLW�PRELO��SLVDX��VSLGRO��JHUJDML�

EHVL��REHQJ��GDQ�JHODV�XNXU� 

6. $ODW�8ML�6LIDW�0HNDQLN 

 8QLYHUVDO� 7HVWLQJ� 0DFKLQH�� DODW� LQL�

GLJXQDNDQ� XQWXN� PHODNXNDQ� XML�

EHQGLQJ�NRPSRVLW� 

7. $ODW� 8ML� 7DULN�� GHQJDQ�PHQJJXQDNDQ�

8QLYHUVDO�7HVWLQJ�0DFKLQH��DODW�XML�LQL�

GLJXQDNDQ� XQWXN� PHODNXNDQ�

SHQJXMLDQ�WDULN�NRPSRVLW� 

 

3.5 9DULDEHO�3HQHOLWLDQ 

1. 9DULDEHO�%HEDV 

a. 6HNDP�SDGL�GHQJDQ�9I������������

����GDQ����� 

b. 3HPEXDWDQ�FHWDNDQ�GHQJDQ�YDULDVL�

NHWHEDODQ� �PP�� ��PP�� ��PP��

GDQ���PP 

c. 5HVLQ�8UHD� IRUPDOGHKLGH� GDQ�+8-

����VHEHVDU��� 

d. 3HUODNXDQ� DONDOL� GHQJDQ�

SHUHQGDPDQ�VHODPD���MDP� 

2. 9DULDEHO�7HULNDW� 

a. 8ML�%HQGLQJ��$670�'���-

��� 

b. 8ML�7DULN��$670�'���-��� 

c. )RWR�0DNUR 

3.6 ��5DQFDQJDQ�3HQHOLWLDQ 
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3.6.1 3HUVLDSDQ�EDKDQ 

0HQJXPSXONDQ� VHPXD� EDKDQ-

EDKDQ� \DQJ� DNDQ� GLJXQDNDQ� GDODP� SURVHV�

SHPEXDWDQ� NRPSRVLW� FRUH�� 'LDQWDUDQ\D�

\DLWX� VHNDP� SDGL� GDQ� XUHD� IRUPDOGHK\GH��

EHVHUWD�KDUGHQHU�GDQ� ODUXWDQ�1D2+�XQWXN�

SHUODNXDQ�$ONDOL� 

3URVHV� SHPEXDWDQ� NRPSRVLW� VHNDP� SDGL�

GHQJDQ� PDWULN� XUHD� IRUPDOGHKLGH� DGDODK�

VHEDJDL�EHULNXW� 

1. 3HQ\LDSDQ� VHNDP� SDGL�� XQWXN� VHNDP�

SDGL� GLFXFL� GDKXOX�� NHPXGLDQ�

GLUHQGDP�GDODP�ODUXWDQ�1D2+�GHQJDQ�

VHODPD� �MDP� ODOX� GLNHULQJNDQ� VDPSDL�

NDGDU�DLU�PHQFDSDL����� 

2. 6HWHODK� VHNDP� SDGL� NHULQJ� NHPXGLDQ�

GLODNXNDQ� SURVHV� SHPLVDKDQ� DQWDUD�

WDQJNDL�GDQ�EXWLU�VHNDP�SDGL� 

3. 3HPEXDWDQ�FHWDNDQ��&HWDNDQ�EHQGD�XML�

WHUEXDW�GDUL�NDFD�VHWHEDO��PP��8NXUDQ�

XQWXN� PDVLQJ-PDVLQJ� MHQLV� SHQJXMLDQ�

DGDODK�VHEDJDL�EHULNXW�� 

7DEHO������ 'LPHQVL� EHQGD� XML� XQWXN�

SHQJXMLDQ�EHQGLQJ 

 

7HEDO�

NRPSRVLW 

 

8NXUDQ�

FHWDNDQ 

�PP� 

'DHUDK�

SHQFHWDNDQ 

�PP� 
5mm 120 x 100 x 10 100 x 80 x 5 

10mm 120 x 100 x 15 100 x 80 x 10 

15mm 120 x 100 x 20 100 x 80 x 15 

20mm 120 x 100 x 25 100 x 80 x 20 

 

7DEHO������ 'LPHQVL� EHQGD� XML� XQWXN�

SHQJXMLDQ�WDULN� 

 

7HEDO�

NRPSRVLW 

 

8NXUDQ�

FHWDNDQ 

�PP� 

'DHUDK�

SHQFHWDNDQ 

�PP� 
5mm 185 x 120 x 10 165 x100 x 5 

10mm 185 x 120 x 15 165 x 100 x 10 

15mm 185 x 120 x 20 165 x100 x 15 

20mm 185 x 120 x 25 165 x 100 x 20 

 

4. 3HQJROHVDQ�ZD[� PROG� UHOHDVH� DWDX� NLW�

PRWRU� SDGD� FHWDNDQ� XQWXN�

PHPXGDKNDQ� SHQJDPELODQ� EHQGD� XML�

GDUL�FHWDNDQ�VHWHODK�PHQJDODPL�SURVHV�

SHQJHULQJDQ� 

5. 5HVLQ� XUHD� IRUPDOGHKLGH� GLFDPSXU�

GHQJDQ� KDUGHQHU� XQWXN� PHPEDQWX�

SURVHV� SHQJHULQJDQ�� KDUGHQHU� \DQJ�

GLJXQDNDQ� VHEDQ\DN� ��� GDUL�

EDQ\DNQ\D� UHVLQ� XUHD� IRUPDOGHKLGH�

\DQJ�GLJXQDNDQ� 

6. 3HQXDQJDQ� FDPSXUDQ� DQWDUD� VHNDP�

SDGL� GDQ� XUHD� IRUPDOGHKLGH� NHGDODP�

JHODV� XNXU� GDQ� GLFDPSXU� PHQMDGL�

DGRQDQ��NHPXGLDQ�GLWXDQJNDQ�NHGDODP�

FHWDNDQ� VDPELO� GLSXNXO-SXNXO� GHQJDQ�

VHQGRN� ELDU� OHELK� PHUDWD� GDQ� SDGDW��

.HPXGLDQ� GLWXWXS� GHQJDQ� NDFD� GDQ�

GLWHNDQ�GHQJDQ�GHQJDQ�DODW�SHQHNDQ� 

7. 3HQXWXSDQ� GHQJDQ�PHQJJXQDNDQ� NDFD�

\DQJ� EHUWXMXDQ� DJDU� YRLG� \DQJ�

NHOLKDWDQ� GDSDW� GLPLQLPDONDQ�

MXPODKQ\D� \DQJ� NHPXGLDQ� GLODNXNDQ�

SHQJHSUHVDQ�GHQJDQ�PHQJJXQDNDQ�DODW�

SHQJHSUHV� 
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8. 3URVHV� SHQFHWDNDQ� LQL� PHQJJXQDNDQ�

SURVHV� KRW� SUHVV� SDGD� VXKX� ��
� R
&�

VHODPD����MDP� 

9. 3URVHV� SHQJDPELODQ� NRPSRVLW� GDUL�

FHWDNDQ� \DLWX� PHQJJXQDNDQ� SLVDX�

DWDXSXQ�FXWWHU� 

10. %HQGD� XML� NRPSRVLW� VLDS� XQWXN�

GLSRWRQJ�PHQMDGL�VSHVLPHQ�EHQGD�XML� 

 

3.6.2 3HPEXDWDQ�6SHVLPHQ�%HQGD�8ML 

6HWHODK� SURVHV� SHQ\HWDNDQ� VHOHVDL�

PDND� VSHVLPHQ� GLSRWRQJ� PHQXUXW� XNXUDQ�

VWDQGDU�WDULN�GDQ�EHQGLQJ�\DQJ�GLJXQDNDQ��

3DGD� SURVHV� SHPEXDWDQ� VSHVLPHQ� XML��

6SHVLPHQ�\DQJ�DNDQ�GLXML�MXPODKQ\D�\DLWX�

�� VSHVLPHQ� WLDS� YDULDVL� YROXPH�GDQ� WHEDO��

8QWXN� XML� WDULN� XNXUDQ� VSHVLPHQQ\D� \DLWX�

OHEDU����PP�� WHEDO� ��� �����������PP�GDQ�

SDQMDQJ� VSHVLPHQQ\D� VDPD� ���PP��

6HGDQJNDQ� XNXUDQ� VSHVLPHQ� EHQGLQJQ\D�

\DLWX� SDQMDQJ� ��� PP�� OHEDU� ��� PP� GDQ�

WLQJJL�YDULDVL�\DLWX���������������PP� 

 

3.6.3 3HQJXMLDQ�.RPSRVLW 

3HQJXMLDQ� \DQJ� GLODNXNDQ� SDGD�

SHQHOLWLDQ� LQL� DQWDUD� ODLQ� SHQJXMLDQ�

EHQGLQJ��SHQJXMLDQ�WDULN��IRWR�PDNUR� 

1. 3HQJXMLDQ�EHQGLQJ� 

0DWHULDO� NRPSRVLW� PHPSXQ\DL� VLIDW�

WHNDQ� \DQJ� OHELK� EDLN� GLEDQGLQJ� VLIDW�

WDULNQ\D��.HNXDWDQ�WDULN�GL�SHQJDUXKL�ROHK�

LNDWDQ� PROHNXO� PDWHULDO� SHQ\XVXQQ\D��

3DGD� SHQJXMLDQ� EHQGLQJ� LQL� EHUWXMXDQ�

XQWXN� PHQJHWDKXL� EHVDUQ\D� NHNXDWDQ�

OHQWXU� GDUL� PDWHULDO� NRPSRVLW�� 3HQJXMLDQ�

GLODNXNDQ� GHQJDQ� MDODQ� PHPEHUL� EHEDQ�

OHQWXU� VHFDUD� SHUODKDQ-ODKDQ� VDPSDL�

VSHVLPHQ� PHQFDSDL� WLWLN� OHODK�� 3DGD�

SHUODNXDQ� XML� EHQGLQJ� EDJLDQ� DWDV�

VSHVLPHQ� PHQJDODPL� SURVHV� SHQHNDQDQ�

GDQ�EDJLDQ�EDZDK�PHQJDODPL�SURVHV� WDULN�

VHKLQJJD� DNLEDWQ\D� VSHVLPHQ� PHQJDODPL�

SDWDK� EDJLDQ� EDZDK� NDUHQD� WLGDN� PDPSX�

PHQDKDQ� WHJDQJDQ� WDULN�� 6SHVLPHQ� XML�

EHQGLQJ�GLEXDW�VHVXDL�VWDQGDU�$670�'����

±���� 

�/DQJNDK-ODQJNDK�SHQJXMLDQ�EHQGLQJ�\DLWX� 

a. 0HPSHUVLDSNDQ�EHQGD�XML� 

b. 0HQHQWXNDQ� WLWLN� WXPSXDQ�GDQ� WLWLN�

WHQJDK� EHQGD� XML� GHQJDQ� PHPEHUL�

WDQGD�JDULV� 

c. 0HQHQWXNDQ� EHVDUQ\D� EHEDQ� \DQJ�

GLJXQDNDQ� 

d. 0HOHWDNNDQ� VSHVLPHQ� SDGD� PHMD�

PHVLQ� SHQJXMLDQ� EHQGLQJ� GHQJDQ�

MDUDN�WXPSXDQ�GDQ�WLWLN�WHQJDK�\DQJ�

WHODK�GLWHQWXNDQ� 

e. 3XWDU� KDQGOH� VDPSDL� EHEDQ�

PHQ\HQWXK� EHQGD� XML� GDQ�

PDQRPHWHU� LQGLNDWRU� PHQXQMXNNDQ�

DQJND�QRO� 

f. 7HQWXNDQ� SXWDUDQ� MDUXP� SHQHQWX�

ZDNWX� XQWXN� SHQFDWDWDQ� EHEDQ�

VHODQMXWQ\D� 
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g. &DWDW�KDVLO�SHQJXMLDQ�EHQGLQJ�VHWLDS�

SXWDUDQ�\DQJ�WHODK�GLWHQWXNDQ� 

h. 0HQHQWXNDQ�KDUJD�EHQGLQJ������� 

 

 

*DPEDU������'LPHQVL�EHQGD�SHQJXMLDQ�

EHQGLQJ��6WDQGDU�$670�'����-��� 

 

2. 3HQJXMLDQ�WDULN� 

3HQJXMLDQ� WDULN� GLODNXNDQ� XQWXN�

PHQJHWDKXL� EHVDUQ\D� NHNXDWDQ� WDULN� GDUL�

EDKDQ� NRPSRVLW�� 3HQJXMLDQ� GLODNXNDQ�

GHQJDQ� PHVLQ� XML� ³8QLYHUVDO� 7HVWLQJ�

0DFKLQH´� EXDWDQ� MHSDQJ�� +DVLO� SHQJXMLDQ�

GHQJDQ� PHVLQ� LQL� OHELK� DNXUDW� NDUHQD�

PHODOXL� JUDILN� WHJDQJDQ-UHJDQJDQ��

6SHVLPHQ� SHQJXMLDQ� WDULN� GL� EHQWXN�

PHQXUXW� VWDQGDU� $670� '� ���-��� \DQJ�

GLWXQMXNNDQ�SDGD�JDPEDU�EHULNXW� 

 

*DPEDU������'LPHQVL�EHQGD�SHQJXMLDQ�

WDULN��6WDQGDU�$670�'����-��� 

.HWHUDQJDQ�� 

/R ��3DQMDQJ�DZDO�PP� 

E ��/HEDU��PP� 

= ��3DQMDQJ�WRWDO�VSHVLPHQ�PP� 

G ��7HEDO��PP� 

$ ��/HEDU�VSHVLPHQ�PP� 

/DQJNDK-ODQJNDK�SHQJXMLDQ�WDULN� 

a. 0HVLQ� XML� WDULN� KDUXV� PHQXQMXNNDQ�

LQGLNDWRU�QRO� 

b. 0HPDVDQJ�EDWDQJ�XML� WDULN�SDGD�DODW�

GHQJDQ� FDUD� GLMHSLW� WHSDW� SDGD�

SHJDQJDQ�VSHVLPHQ�XML�WHUVHEXW� 

c. 0HQJHVHW� SURJUDP� GL� NRPSXWHU�

XQWXN� PHQMDODQNDQ� DODW� XML� WDULN�

WHUVHEXW� 

d. 0HQJHSULQW�KDVLO�XML� WDULN�\DQJ� WHODK�

NHOXDU� GDWD-GDWDQ\D� GLGDODP�

NRPSXWHU 

3. )RWR�3DWDKDQ�0DNUR 

3HQJDPELODQ� IRWR� PDNUR� EHUWXMXDQ�

XQWXN� PHQJHWDKXL� MHQLV�EHQWXN� SDWDKDQ�

GDQ� SROD� NHJDJDODQ� \DQJ� WHUMDGL� SDGD�

VSHVLPHQ� NRPSRVLW� DNLEDW� SHQJXMLDQ�

EHQGLQJ�GDQ�WDULN��2EMHN�\DQJ�GLDPELO�GDUL�

SHQDPSDQJ� SDWDKDQ� GDQ� GDUL� VDPSLQJ�

XQWXN� SHQJXMLDQ� WDULN� VHGDQJNDQ� XQWXN�

EHQGLQJ�GLDPELO�GDUL�VDPSLQJ�EHQGD�XML� 

 

4. �+$6,/�'$1�3(0%$+$6$1 

4.1 +DVLO�3HQJXMLDQ�%HQGLQJ 

'DUL� SHQJXMLDQ� NRPSRVLW� VHNDP�

SDGL�GHQJDQ�SHUODNXDQ�DONDOL�VHODPD���MDP�

GLSHUROHK�KDVLO�GL�EDZDK�LQL�� 

.HNXDWDQ� EHQGLQJ� UDWD-UDWD�

WHUWLQJJL� GLSHUROHK� SDGD� NRPSRVLW� GHQJDQ�

IUDNVL� YROXPH� VHNDP� SDGL� ���� GHQJDQ�

WHEDO� VSHVLPHQ� �� PP� VHEHVDU� VHEHVDU�

������� 03D� GDQ� QLODL� WHUHQGDK� DGDODK�

VDPSHO� GHQJDQ� IUDNVL� YROXPH� ���� GDQ�
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NHWHEDODQ� ��PP� VHEHVDU� ������� 03D�

�NHWHEDODQ���PP�GDQ�IUDNVL�YROXPH������ 

 

7DEHO������+DVLO�3HUKLWXQJDQ�5DWD-UDWD�

.HNXDWDQ�%HQGLQJ 

 

Tebal 

Specimen 

Fraksi 

Volume 

Kekuatan 

Bending, Mpa 

5 mm 

30% 2.8120 

40% 3.1123 

50% 2.4050 

60% 1.7637 

10 mm 

30% 2.3130 

40% 2.6235 

50% 1.9850 

60% 1.5320 

15 mm 

30% 2.3152 

40% 2.7650 

50% 1.7270 

60% 1.3750 

 

*DPEDU������3HQJDUXK�)UDNVL�9ROXPH�

7HUKDGDS�.HNXDWDQ�%HQGLQJ 

 

Semakin besar peningkatan fraksi 

volume jerami padi sampai 40% akan 

meningkatkan kekuatan bending komposit, 

tetapi peningkatan selanjutnya fraksi 

volume ( 50% dan 60% ) akan 

menurunkan kekuatan bending. Hal ini 

disebabkan karena spesimen cenderung 

menjadi rapuh. 

Nilai kekuatan Bending spesimen 

komposit jerami padi dengan fraksi 

volume 30 % dan tebal 5mm sebesar 

2,8120 MPa dan untuk fraksi volume 40% 

nilai Bending mencapai optimum 3,1123 

MPa untuk selanjutnya mengalami 

penurunan berturut turut dengan fraksi 

volume 50%, 60% sebesar 2,4050 MPa, 

dan terendah 1,3750 MPa 

Nilai tertinggi Uji Bending 

berdasarkan data diperoleh pada komposit 

dengan fraksi volume 40% sekam padi dan 

60% Resin, dikarenakan pada 

perbandingan ini dapat bercampur secara 

sempurna terlihat dari hasil pengujian 

bending yang dilakukan bahwa rata rata 

nilai tegangan bending pada komposit 

berkisar 3,1123 MPa.  

 

������+DVLO�3HQJXMLDQ�7DULN 

��������8QWXN� SHQJXMLDQ� NXDW� WDULN� GLSHUROHK�

QLODL� RSWLPDO� SDGD� VDPSHO� GHQJDQ� IUDNVL�

YROXPH� ���� GDQ� NHWHEDODQ� �PP� VHEHVDU�

�������03D� VHGDQJ� QLODL� WHUHQGDK� DGDODK�

VDPSHO� GHQJDQ� IUDNVL� YROXPH� ���� GDQ�

NHWHEDODQ� ��PP� \DLWX� VHEHVDU� �������

03D� 

30% 40% 50% 60%

5 mm 2,8120 3,1123 2,4050 1,7637

10 mm 2,3130 2,6235 1,9850 1,5320

15 mm 2,3152 2,7650 1,7270 1,3750

 -

 0,5000

 1,0000

 1,5000

 2,0000

 2,5000

 3,0000

 3,5000

K
e

k
u

a
ta

n
 B

e
n

d
in

g
 (

M
p

a
) 

PENGARUH FRAKSI VOLUME TERHADAP 

KEKUATAN BENDING 
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7DEHO������+DVLO��3HUKLWXQJDQ�5DWD-UDWD�

.HNXDWDQ�7DULN 

Tebal 

Specimen 

Fraksi 

Volume 

Kekuatan 

Tarik, Mpa 

5 mm 

30% 0.3856 

40% 0.4220 

50% 0.3335 

60% 0.2861 

10 mm 

30% 0.2875 

40% 0.3310 

50% 0.2900 

60% 0.2100 

15 mm 

30% 0.2102 

40% 0.2250 

50% 0.1750 

60% 0.1452 

 

 

 

 

 

*DPEDU������3HQJDUXK�)UDNVL�9ROXPH�

7HUKDGDS�.HNXDWDQ�7DULN 

 

Sama seperti Uji Bending, semakin besar 

peningkatan fraksi volume jerami padi 

sampai 40% akan meningkatkan kekuatan 

tarik komposit, tetapi peningkatan 

selanjutnya fraksi volume ( 50% dan 60%) 

akan menurunkan nilai Kuat Tarik.   

Nilai besarnya kekuatan Tarik  spesimen 

komposit jerami padi dengan fraksi 

volume 30 % dan tebal 5mm sebesar 

0,3856 MPa dan untuk fraksi volume 40% 

nilai Bending mencapai optimum sebesar 

0,4220 MPa untuk selanjutnya mengalami 

penurunan berturut turut dengan fraksi 

volume 50%, 60% sebesar 0,3335 Mpa 

dan terendah 0,1452 Mpa (ketebalan 

15mm dan fraksi volume 60%). 

 

 

 

 

 

*DPEDU������6SHFLPHQ�GHQJDQ�9DULDVL�

3HUODNXDQ�)UDNVL�9ROXPH 

 

30% 40% 50% 60%

5 mm 0,3856 0,4220 0,3335 0,2861

10 mm 0,2875 0,3310 0,2900 0,2100

15 mm 0,2102 0,2250 0,1750 0,1452

0,0000

0,0500

0,1000

0,1500

0,2000

0,2500

0,3000

0,3500

0,4000

0,4500

K
e
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u

a
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k
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M
p

a
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PENGARUH FRAKSI VOLUME TERHADAP 

KEKUATAN TARIK 
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*DPEDU�������6SHFLPHQ�%HQGD�8ML 

 

*DPEDU�����3HQJXMLDQ�WDULN 

 

 

*DPEDU������3HQJXMLDQ��EHQGLQJ 

 

 

*DPEDU������)RWR�SDWDKDQ�PDNUR 
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5. .(6,038/$1�'$1�6$5$1 

.HVLPSXODQ 

1. .HNXDWDQ� EHQGLQJ� UDWD-UDWD� WHUWLQJJL�

GLSHUROHK� SDGD� NRPSRVLW� GHQJDQ�

IUDNVL� YROXPH� VHNDP� SDGL� ����

GHQJDQ� WHEDO� VSHVLPHQ���PP� VHEHVDU�

VHEHVDU� ������� 03D� GDQ� QLODL�

WHUHQGDK�DGDODK�VDPSHO�GHQJDQ�IUDNVL�

YROXPH� ���� GDQ� NHWHEDODQ� ��PP�

VHEHVDU��������03D� 

2. 8QWXN� SHQJXMLDQ� NXDW� WDULN� GLSHUROHK�

QLODL� RSWLPDO� SDGD� VDPSHO� GHQJDQ�

IUDNVL� YROXPH� ���� GDQ� NHWHEDODQ�

�PP�VHEHVDU��������03D�VHGDQJ�QLODL�

WHUHQGDK�DGDODK�VDPSHO�GHQJDQ�IUDNVL�

YROXPH� ���� GDQ� NHWHEDODQ� ��PP�

\DLWX�VHEHVDU��������03D� 

 

6DUDQ� 

3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�

SHQGDKXOXDQ�� VHKLQJJD� SHUOX� GLODNXNDQ�

SHQHOLWLDQ� ODQMXWDQ� GHQJDQ� PHPDQIDDWNDQ�

EHUEDJDL�VHUDW�DODP�\DQJ�ODLQ��3HQJJXQDDQ�

VHUDW� DODP� VHEDJDL� EDKDQ� SHQJXDW� GDODP�

NRPSRVLW� PDVLK� PHPLOLNL� NHQGDOD�� \DLWX�

LNDWDQ� \DQJ� GLKDVLONDQ� DQWDUD� VHUDW� GDQ�

PDWULNV�PDVLK�EHOXP�VHPSXUQD��6HUDW�DODP�

PHPLOLNL�ODSLVDQ�OLJQLQ��ODSLVDQ�OLOLQ��\DQJ�

WHUGDSDW� GL� VHOXUXK� SHUPXNDDQ� VHUDW��

/DSLVDQ� OLJQLQ� LQLODK� \DQJ�PHQJDNLEDWNDQ�

NXUDQJ�EDLNQ\D� LNDWDQ�DQWDUD�VHUDW�GHQJDQ�

PDWULNV�� .DUHQD� LWX� SHUOX� GLODNXNDQODK�

SHQHOLWLDQ� GHQJDQ� SHUODNXDQ� XQWXN�

PHQJKLODQJNDQ� ODSLVDQ� WHUVHEXW� ��

GLDQWDUDQ\D� DGDODK� SHUODNXDQ� DONDOLVDVL��

GLPDQD� VHUDW� GLUHQGDP� GDODP� ODUXWDQ�

1D2+� GHQJDQ� YDULDVL� NRQVHQWUDVL� 1D2+�

\DQJ� EHUEHGD� EHGD� GDQ� YDULDVL� ODPDQ\D�

SHUHQGDPDQ�\DQJ�EHUEHGD�SXOD� 

 

 

'$)7$5�3867$.$ 

$670� '� ���-���� ������ 6WDQGDUG� 7HVW�

0HWKRG� IRU� 7HQVLOH� 3URSHUWLHV� RI�

3ODVWLFV�� $Q� $PHULFDQ� 1DWLRQDO�

6WDQGDUG� 

$670� '� ���-���� ������ 6WDQGDUG� 7HVW�

0HWKRG� IRU� )OH[XUDO� 3URSHUWLHV� RI�

8QUHLQIRUFH� DQG� 5HLQIRUFHG� 3ODVWLFV�

DQG� (OHFWULFDO� ,QVXODWLQJ� 0DWHULDOV��

$Q�$PHULFDQ�1DWLRQDO�6WDQGDUG� 

&DOOLVWHU�� :�� '��� ������ 0DWHULDO� 6FLHQFH�

DQG�(QJLQHULQJ��$Q� ,QWURGXFWLRQ��HG��

'HSDUWPHQW� RI� 0HWDOOXUJLFDO�

(QJLQHULQJ� 7KH� 8QLYHUVLW\� RI� 8WDK��

-RKQ�:LOOH\�DQG�6RQV��,QF� 

*LEVRQ�� 5RQDOG� )�� �����3ULQFLSOH� 2I�

&RPSRVLWH�0DWHULDO�0HFKDQLFV��1HZ�

<RUN���0F�*UDZ�+LOO�,QF� 

+DUSHU��$��&���������+DQGERRN�RI�3ODVWLFV��

(ODVWRPHUV� DQG� &RPSRVLWHV�� 0F�

*UDZ�+LOO�&RPSRQLHV��,QF� 

,UZDQWR�� 6�0�%�������� $QDOLVLV� .HNXDWDQ�

7DULN� GDQ� 6WUXNWXU� .RPSRVLW�

%HUSHQJXDW�6HUDW�$ODP�6HEDJDL�EDKDQ�

$OWHUQDWLYH� 3HQJJDQWL� 6HUDW� .DFD�

8QWXN� 3HPEXDWDQ� 'DVKERDUG�� -XUQDO�

0RPHQWXP�� 9RO� ���� 1R��� 8QLY��

:DKLG�+DV\LP��6HPDUDQJ� 
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-RQHV�� 0�� 5��� ������ 0HFKDQLFV� RI�

&RPSRVLWH�0DWHULDO��0F�*UDZZ�+LOO�

.RJDNXVKD��/WG�� 

/XNNDVHQ�� '�� DQG� 0HLGHOO�� $��� ������

$GYDQFH� 0DWHULDOV� DQG� 6WUXFWXUHV�

DQG� WKHLU� )DEULFDWLRQ� 3URFHVVHV��

7KLUG� HGLWLRQ�� 1DUYLN� 8QLYHUVLW\�

&ROOHJH��+L1� 

0XHOHU�� 'LHWHU� +�� 2FWREHU� ������ 1HZ�

'LVFRYHU\� LQ� WKH� 3URSHUWLHV� RI�

&RPSRVLWHV� 5HLQIRUFHG� ZLWK�

1DWXUDO� )LEHUV�� -2851$/� 2)�

,1'8675,$/� 7(;7,/(6�� 9RO��

����1R�����6DJH�3XEOLFDWLRQV� 

5RVHQR�� 6HWR�� ������ .DUDNWHULVWLN� GDQ�

0RGHO�0HNDQLV�0DWHULDO�.RPSRVLW�

%HUSHQJXDW� 6HUDW� $ODP�� -DNDUWD��

%337� 

6KDFNHOIRUG��-DPHV��)���������,QWURGXFWLRQ�

WR�0DWHULDO�6FLHQFH�IRU�(QJLQHULQJ��

/RQGRQ�3UHQWLFH�+DOO�,QWHUQDWLRQDO��

,QF� 

6PLWK�� )�� :��� +DVKHPL�� -��� ������

)RXQGDWLRQ� RI� 0DWHULDOV� 6FLHQFH�

DQG� (QJLQHULQJ�� 0F� *UDZ� +LOO�

&RPSDQLHV��,QF� 

6RQ\���������.HNXDWDQ�%HQGLQJ�GDQ�7DULN�

.RPSRVLW� %HUSHQJXDW� 6HUEXN�

7HPSXUXQJ�.HODSD�GDQ�$EX�6HNDP�

3DGL�\DQJ�'LNRPELQDVLNDQ�GHQJDQ�

(SR[\��7XJDV�$NKLU��7HNQLN�0HVLQ�

806��6XUDNDUWD� 
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