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ABSTRACT 
+LJK�6SHHG�6WHHO��+66��KDV�EHHQ�ZLGHO\�XVHG�LQ�PDQXIDFWXULQJ�LQGXVWU\�DV�RQH�RI�FXWWLQJ�WRRO�PDWHULDOV�EHFDXVH�

RI�LWV�JRRG�PHFKDQLFDO�SURSHUWLHV�\HW�ZLWK�D�ORZ�SULFH��+RZHYHU��VLQFH�WKLV�PDWHULDO�KDV�D�ORZ�WKHUPDO�UHVLVWDQFH�SURSHUW\��

LW� ZLOO� OLPLW� LWV� DSSOLFDWLRQ� ZKHQ� XVHG� LQ� GU\� FXWWLQJ� SURFHVV�� 6HYHUDO� PHWKRGV� KDYH� EHHQ� XVHG� WR� LPSURYH� WKH� FXWWLQJ�

SHUIRUPDQFH�RI�+66�LQ�GU\�FXWWLQJ��2QH�RI�WKHP�ZDV�E\�JURZLQJ�D�WKLQ�OD\HU�RI�KDUG�FRDWLQJ�RQ�WKH�FRQWDFW�VXUIDFH�RI�WKH�

FXWWLQJ�WRRO�PDWHULDO��,Q�WKLV�UHVHDUFK��7LWDQLXP�$OXPLQLXP�1LWULGH�OD\HU�ZHUH�GHSRVLWHG�RQ�$,6,�0���+LJK�6SHHG�6WHHO�

VXEVWUDWH�E\�XVLQJ�5DGLR�)UHTXHQF\��5)��6SXWWHULQJ�PHWKRG��7KH�DLPV�RI�WKLV�VWXG\�ZHUH�WR�DQDO\]H�WKH�HIIHFW�RI�YDULDWLRQV�

RI�$OXPLQLXP�VXUIDFH�DUHD�UDWLRV��������������DQG�������RQ�WKH�7LWDQLXP�WDUJHW�DQG�DOVR�WR�DQDO\]H�WKH�HIIHFW�RI�GHSRVLWLRQ�

WLPH����������DQG����PLQXWHV��RQ�WKH�FRPSRVLWLRQ��SKDVH�FKDUDFWHUL]DWLRQ�DQG�PRUSKRORJ\�RI� WKH� WKLQ� OD\HU� WKDW� IRUPHG��

7KH�IRUPDWLRQ�RI�7L$O1�DQG�$O1�FU\VWDOOLQH�FRPSRXQGV�ZHUH�REVHUYHG�E\�;�5D\�'LIIUDFWLRQ�PHWKRG��$�GHQVH�OD\HU�ZLWK�

D� WKLFNQHVV� UDQJH� IURP� ���� WR� ���� �P�ZDV� REVHUYHG� E\� XVLQJ� D� 6FDQQLQJ� (OHFWURQ�0LFURVFRS\�� ,W� ZDV� NQRZQ� WKDW� WKH�

GHSRVLWLRQ� WLPH� DIIHFW� WKH� WKLFNQHVV� DQG� DOVR� WKH� URXJKQHVV� RI� WKH� OD\HU�� 7KH� WRSRJUDSK\� LPDJHV� E\� $WRPLF� )RUFH�

0LFURVFRS\�VKRZHG�WKDW�WKH�GHSRVLWLRQ�WLPH�RI����PLQXWHV�SURGXFH�WKH�ILQHVW�OD\HU�ZLWK�WKH�VXUIDFH�URXJKQHVV�RI������QP���

Keywords:�+LJK�6SHHG�6WHHO��7LWDQLXP�$OXPLQLXP�1LWULGH��5DGLR�)UHTXHQF\�6SXWWHULQJ�
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I. INTRODUCTION 
5HTXLUHPHQWV� IRU� JUHDWHU� SURGXFWLYLW\� DQG� EHWWHU�

TXDOLW\�RI�SURGXFWV� LQ� WKH�PDQXIDFWXULQJ�SURFHVV� LQFUHDVH�

WKH� QHHG� IRU� KLJK� SHUIRUPDQFH� FXWWLQJ� WRROV�� 6RPH�

PHFKDQLFDO� SURSHUWLHV� WKDW� PXVW� EH� RZQHG� E\� WKHVH� KLJK�

SHUIRUPDQFH� FXWWLQJ� WRROV� VXFK� DV� KLJK� KDUGQHVV�� KLJK�

ZHDU� UHVLVWDQFH�� WKHUPDO� VWDELOLW\� DQG� DOVR� KLJK� R[LGDWLRQ�

UHVLVWDQFH��+LJK� 6SHHG� 6WHHO� �+66�� LV� RQH� RI� WKH� FXWWLQJ�

WRROV� WKDW� KDYH� EHHQ� ZLGHO\� XVHG� LQ� PDQXIDFWXULQJ�

LQGXVWULHV�� +RZHYHU�� WKH� SHUIRUPDQFH� RI� WKLV� PDWHULDO� LV�

QRW� KLJK� HQRXJK� WR� VXSSRUW� DQ� DGYDQFH� FXWWLQJ� SURFHVVHV�

VXFK�DV�GU\�FXWWLQJ���

3K\VLFDO�9DSRU�'HSRVLWLRQ��39'��FRDWLQJV��VXFK�

DV�7LWDQLXP�$OXPLQLXP�1LWULGH� �7L$O1�� DUH�ZLGHO\� XVHG�

IRU�QXPHURXV�PHWDO� FXWWLQJ�DSSOLFDWLRQV�GXH� WR�WKHLU� KLJK�

KDUGQHVV�� ORZ�IULFWLRQ��ZHDU��DQG�R[LGDWLRQ�UHVLVWDQFH��>�@�

7KH�DGGLWLRQ�RI�DOXPLQLXP��$O�� LQWR�WKLV�7L$O1� OD\HU�KDV�

EHHQ�NQRZQ�FDQ�LQFUHDVH�LWV�ZHDU�DQG�R[LGDWLRQ�SURSHUWLHV�

WKURXJK�WKH� IRUPDWLRQ�RI�$O�2��GHQVH� OD\HU�ZKHQ�KHDWHG�

LQ� HOHYDWHG� WHPSHUDWXUH� >�@�� 7KLV� OD\HU� ZLOO� DFW� DV� D�

SURWHFWLYH� OD\HU� WR� SUHYHQW� GLIIXVLRQ� RI� R[\JHQ� LQWR� WKH�

FRYHUHG�VXUIDFH�>�@�DQG�DOVR�FDQ�OXEULFDWH�WKH�IULFWLRQ�SDLU�

FRQWDFW�DQG�LVRODWH�WKH�FRDWLQJ�XQGHUQHDWK�>�@��7KHUH�KDYH�

EHHQ�PDQ\�PHWKRGV�WR�V\QWKHVL]H�7L$O1�WKLQ�OD\HU�VXFK�DV�

PDJQHWURQ� VSXWWHULQJ�� DUF� HYDSRUDWLRQ�� LRQ� EHDP�DVVLVWHG�

GHSRVLWLRQ�DQG�DUF�ERQGLQJ�VSXWWHULQJ�>��@��

,Q�WKLV�UHVHDUFK�7L$O1�WKLQ�OD\HUV�ZHUH�GHSRVLWHG�

RQ� DQ� $,6,� 0��� +66� VXEVWUDWH� E\� 5DGLR� )UHTXHQF\�

PDJQHWURQ�VSXWWHULQJ��7KH�HIIHFWV�RI� YDULRXV� VXUIDFH�DUHD�

UDWLRV�RI�$O�WR�7L�DQG�GHSRVLWLRQ�WLPH�RQ�WKH�FRPSRVLWLRQ��

OD\HU�WKLFNQHVV��SKDVH��DQG�URXJKQHVV�RI�7L$O1�OD\HU�ZHUH�

LQYHVWLJDWHG�� 7KH� SKDVH� DQG�PRUSKRORJ\� FKDUDFWHUL]DWLRQ�

RI� WKH�7L$O1� OD\HU�ZHUH� H[DPLQHG� E\�;�5D\�'LIIUDFWLRQ�

�;5'�� DQG� 6FDQQLQJ� (OHFWURQ� 0LFURVFRS\� PHWKRG��

UHVSHFWLYHO\�� 7KH� FRPSRVLWLRQ� RI� WKH� OD\HUV� ZHUH�

GHWHUPLQHG� E\� XVLQJ� (QHUJ\� 'LVSHUVLYH� ;�5D\�

VSHFWURVFRS\� �(';��� $WRPLF� )RUFH� 0LFURVFRS\� �$)0��

ZDV�XVHG�WR�LGHQWLI\�VXUIDFH�WRSRORJ\�DQG�URXJKQHVV�RI�WKH�

7L$O1�OD\HU���

II. MATERIALS AND METHODS 

Materials 
7KH�VXEVWUDWH�PDWHULDO�HPSOR\HG�IRU�WKLV�UHVHDUFK�

ZDV�$,6,�0���+LJK�6SHHG�6WHHO�ZLWK�WKH�FRPSRVLWLRQ�RI�

DOOR\V� JLYHQ� LQ� 7DEOH� �� >�@�� %HIRUH� GHSRVLWLRQ�� WKH�

VXEVWUDWHV�ZHUH�DEUDGHG�ZLWK�6L&�SDSHU�DQG� WKHQ�FOHDQHG�

LQ� DOFRKRO� IRU� ��� PLQ�� 7KH� WDUJHW� XVHG� IRU� 7L$O1�

GHSRVLWLRQ� ZHUH� SXUH� ������� ��� WLWDQLXP� ��� PP� LQ�

GLDPHWHU� DQG� SXUH� DOXPLQLXP� �����������7KH� DOXPLQLXP�

WDUJHWV� WKHQ� FRYHUHG� WLWDQLXP� WDUJHWV� WR� DFKLHYH� YDULRXV�

VXUIDFH� DUHD� UDWLRV� RI� $O� WR� 7L� ZKLFK� ZHUH� XVHG� LQ� WKLV�

UHVHDUFK��������������DQG���������

�

Table-1��&RPSRVLWLRQ�RI�$,6,�0���

Element C Si Cr V W Mo Co 

$PRXQW�
����

����� ����� ����� ����� ����� ����� �����

�

Thin Layer Deposition 
%HIRUH� VSXWWHULQJ�� WKH� FKDPEHU� ZDV� HYDFXDWHG�

GRZQ� WR� EDVH� SUHVVXUH� RI� �� î� ��
��
� 7RUU� E\� XVLQJ� ERWK�

PHFKDQLFDO� DQG� GLIIXVLRQ� SXPSV�� 2QFH� WKH� YDFXXP� ZDV�
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IV. CONCLUSIONS 

 
�� 7L$O1� WKLQ� OD\HU�ZHUH� GHSRVLWHG� RQ�+66�$,6,�0���

E\� UDGLR� IUHTXHQF\� VSXWWHULQJ�� $� PRVDLF� WDUJHW�ZLWK�

YDULRXV�VXUIDFH�DUHD�UDWLRV�RI�$O�WR�7L�REWDLQHG�E\�SXW�

$O� GLVNV� RQ� WKH�7L� WDUJHW��7KLV� SURYLGHV� DQ� HDV\� DQG�

KDQG\�DSSURDFK�WR�IDEULFDWLRQ�RI�FRPSRXQG�WDUJHWV��

�� ,QFUHDVLQJ� DOXPLQLXP� DUHD� RQ� WKH� VSXWWHULQJ� WDUJHW��
SURGXFHV�7L$O1�OD\HU�ZLWK�D�ULFK�FRQWHQW�RI�$O�GXH�WR�

WKH� VSXWWHULQJ� \LHOG� RI� $O� WKDW� PXFK� KLJKHU� WKDQ� 7L��

:KLOH� WKH� GHSRVLWLRQ� WLPH� GRHV� QRW� VLJQLILFDQWO\�

LPSDFW�WKH�7L$O1�FRPSRVLWLRQ��

�� 7KH� WKLFNQHVV� RI�7L$O1� OD\HU� YDULHV� IURP������P� WR�
�����P��7KH� LQFUHDVH� LQ� WKLFNQHVV� LV�DWWULEXWHG� WR�WKH�

FRPSRVLWLRQ� RI� 7L$O1� DQG� DOVR� WKH� GHSRVLWLRQ� WLPH��

$V�WKH�GHSRVLWLRQ�WLPH�EHFRPH�ORQJHU��LW�LQFUHDVHV�WKH�

JURZWK�WLPH�RI�7L$O1�OD\HU�RQ�WKH�VXEVWUDWH��

�� 7KH�VWUXFWXUH�RI�WKH�7L$O1�OD\HUV��ZDV�LGHQWLILHG�DV�D�
PXOWLSKDVH� FRQVLVW� RI� FXELF� VWUXFWXUH� $O1� DQG�

KH[DJRQDO� 7L$O1�� :LWK� WKH� DGGLWLRQ� RI� $O�� WKH� ���

DQJOH� VOLJKWO\� VKLIW� WRZDUG� KLJKHU� ��� YDOXH�� :KLFK�

FDXVHG� E\� WKH� VWUHVV� UHOHDVH� LQ� WKH� FU\VWDO� WKDW� LV�

FKDUDFWHUL]HG� E\� LPSDLUPHQW� RI� PLFUR� VWUDLQ� LQ� WKH�

FU\VWDO��

�� 7L$O1� OD\HU� FRQVLVWV� RI� D� URXQG� DQG� VPRRWK� PLFUR�
SDUWLFOHV��,QFUHDVLQJ�$O�SHUFHQWDJH�DIIHFWV�WKH�SDUWLFOH�

VL]H� WR� EHFRPH� PXFK� ODUJHU� SDUWLFOHV� GXH� WR� WKH�

DPRXQW�RI�$O1�SKDVH�WKDW�JURZ�LQ�7L$O1�OD\HU��

�� �����$O�ZLWK�WKH�GHSRVLWLRQ�WLPH�RI����PLQXWHV�KDV�D�
ILQHVW� VXUIDFH� URXJKQHVV� RI� ����� QP�� ,QFUHDVLQJ� $O�

VXUIDFH� DUHD� UDWLRV� DIIHFW� WKH� VXUIDFH� WRSRJUDSK\� RI�

7L$O1� OD\HU� WR� EHFRPH� PXFK� GHQVHU�� :KLOH�

LQFUHDVLQJ� GHSRVLWLRQ� WLPH� DIIHFW� WKH� KRPRJHQHLW\� RI�

WKH�7L$O1�SDUWLFOHV�RQ�WKH�VXEVWUDWH��

�
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