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�m�C�q�� �¤ �¨ �˙ �ð �å �‹ �“ �˘ �µ �‰�˘ �' �Ì �V�Ò �‡ �Y�` �Ü �ð �J �› �µ ,�� �� �˚ �É �¯ �� �µ �‰�R�� �^ �~,�X �� �b�⁄ �R �t �j �X�¨ �˙ �Ì �z �� �“ �q �w�Ì

�� �� �E �n �ð �É �æ �Ł,�I �C�� �N �� �A �� �� �X�ð �˜ �¶ �µ , �g�� �C�{ �� �W�[ �« �\ �É �y �Ú �• �e �¿ �ð �À �– �I �É �“ �Ł �µ �‰�B�G�� �W�� �â �f �t �@��

�� �V�� �� �M�A�¨ �˙ �Ì �à �fi �\ �˚ �ð �¢ �⁄ �� �Œ�ð �‡ �Ì �à �fi �\ �˚ �É �� �‡ �‡�Œ�‰�� �Æ�â �z �Ł �‡�Œ�Ø�� �J �j �Y�� �ð �ƒ �µ , �' �fi �Ô �˘ �Y�˘ �@�B�p

�É �¤ �fl �Ø�V�� �‹ �� �� �ß �Ì �g�� �C�{ �� �W�[ �« �\ �ð �» �w�I �E �¤ �� �I �ì �p �˘ �À �p �� �– �� �É �æ �Ł�� �Ø �µ �‰�B

�L �[ �� �[ �h :�à �R�@�Ö ,�fi �˝ �‘ �B�� �u ,�G �� �W�� �I �C�� ,�M �A�I �C�� ,�� �� �ß ,�Y �` �Ü , �g�� �C�| �R �W�[
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1 �Ü �ƒ �“ �«

�ß �N�Ì �' �fi �Ô �Ì �� �« �\ �» �É �` �ƒ �˜ ,�¨ �� �„ �˘ �´ �« �� �× �Æ�‚

�Ì �‰�ß �� �� �ß �Ì �g�� �C�{ �� �W�[ �« �\ �ü �ª �É �˛ �• �Ø�v �� �“ �Œ�i

�˘ �� �µ �˜ �« �˜ �¢ �Ø�B �–�Œ�ç �Ì �v �� �É �� �ƒ �Ø�Ł �i �˘ �µ �˜ �� �� �«

�\ �Ì �ü �ª ,�� �C,�� �Õ �Ì �Æ�‚ �Ì �‰�ß �G�X�e �� �n �� �‹ �� �� �ß �“

�J �› �‡�Œ�˜ �« �‰�“ ,�Ü �¾ ,�\ �“ �˘ �˝ �¾ �¢�ï �¢ �B �– �Ì �G�X�e ��

�n �� �‹ �� �� �ß �˝ �L �@ (�� �b )�_ �˘ �A�� �R�[ �� �ð �· �¿ �˘ �µ �˜ �¢

�Ø�“ ,�` �É �| �� �I �[ �� �G�X�e �� �n �� �‹ �� �� �ß�ßl�� {],H,�œ �˝ �‡ �� ,

�W�F �b �g�G�� �W�� �Ì �� �� �ß �˘ �µ �˜ �L �› �g �p �‡�Œ�˜ �¤ �Ł,�¯ �ß ,

�' �fi �Ô �p �˘ �µ �˜ �� �Ú �‡�Œ�˜ �¢ �Ø�B

�– �Ì �� �‹ �� �� �ß �˝ �z �¤ �n�� �� �ß �˘ �ä �× �˜ ,�Æ�• �‹ �fi �« ,�M ,

�_ �» �À �Ł �« �É �D�Œ,�� �S�x �¯ �g �p �• �x �˝ �˝ �“ �L �› ,�� �� �« �“

�˙ �D�¯ �· �ò ,�“ �U�« �â �¶ �“ �p�� l�¡ �ð �L �• �Ø�¨ �˙ �‰�› �Ì �` �• �ð �L

�• �Ø�B �µ �' �µ ,�� �_ �˘ �µ �˜ �` �� �“ �ð �ð �µ �â �• �› ,�z �…�« �“ � 

�Ł, �S�� ,�V �[ �� �Þ ,�÷ �� �â �h �¿ �¯ �§ �À �‡�Œ,�Ü �‰�R�X �g�“

�� �¢ �_ �ð �L �• �Ø�“ ,�� �‹ �� �� �ß �Ì �� �¯ �g�� �C�{ �� �W�[ �« �\ ,

�¨ �� �„ �˘ �¨ �G�l �¨ �˙ �É �˛ �µ �˜ �¯ �à �@�\ �I �É �D�Œ�˜ �¢ �Ø�� ,�œ �˘

�¾ �í �Œ�˜ �¢ �Ø�B�fl�“

2017�N 1�� 25�œ�ó �t

�œ�{ �Ý �ı �˙ �� �w�ï �� �æ 29

2017�N6�� 6�œ�ó ��

�“ 2�� (2017) (36)
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�{ �⁄ �� �˝ �G�� �W�� , �g�� �� �X �~ �b�V �� �� ,�f �t �@�� �� �V��

�� �M�A�¨ �˙ �Ì �' �fi �Ô �p �� �� �ß �â �Y�˘ �p �@�B �Ì �� �� ,�� �Õ ,��

�C�« �\ �¨ �˙ �ð �æ �Ł�ü �P�• �Ø�‰�ß , 2�� �I �� �‹ �Y�J���Ü �˘ �µ �˜ �|

�� �I �[ �� �G�X�e �� lPOE),�W�G�X�e �� lDST)�â �A�¤ �ß �n �G

�X�e �� (VOE)�»�� �¤ �¨ �˙ �ð �å �‹ �“ �˘ �µ �‰�˘ �' �Ì �V�Ò �‡ �Y�`

�Ü �ð �J �› �• �Ø�B �– �Ì �V �Ò �‡ �Y �` �Ü �˝ �' �fi �Ô �p �Y �` �Ü

(SO)lPlus)�Ì �Ý �¨ �ç �‚ ,�Y �˘ �@�B�p �Y�` �Ü (COAPIus)�Ì

�g�� �C�{ �� �W�[ �« �\ �É �y �Ú �• �e �¿ �ð �» �w�I �ì �p �˘ �À �p �� �– ��

�É �æ �Ł�m�F �µ ,�‡ �ç �É �V�Ò �‡ �Y�` �Ü �Ì �Y�` �� �� �É �˛ �• �Ø�S�«

�] �¿ �â �ı �‰�] �¿ �Ì �ð �˝ �ß�@�ð �� �¢ �µ �‰�Ì �¯ �æ�� �• �Ø�B

2.�V �Ò �‡ �Y �` �Ü

2.1 �V�Ò �‡ �Y�` �Ü �Ì �R�� �Z �v �g

�' �fi �Ô �G�� �W�� ,�ˇ �‹ �@,�f �t �@�� �� �V�� �� �M�A�â �Y�˘ �p

�@�B �¨ �˙ �Ì �� �� �D�fi �� �\ �˚ �É �¯ �� �µ �‰�f �| �W�b �g,�� �j �X�â

�X �� �b�W�¨ �˙ �Ì �R�� �^ �~�Þ �˝ ,�� �Ô �Ì �o �ß �˘ �˘ �à �É �ˇ �w �µ �˜ ,

�g�� �C�{ �W�[ �« �\ (�� �� ,�� �Õ ,�� �C)�É �« �e �¿ �ð �^ �ƒ �˜ �¢

�Ø�B �–�Œ�ç �ð �ü �P�• �Ø�‰�ß �É �˚ �í ,�I �C�� �ð �• �� �É �� �ß �n �·

�ò �Ü �¯ �t �� �b�V�� �O�ð �À �{ �• �Ø�ß �@�“ �  �Ø�“ ,�} 1�É �ƒ �• �æ

�⁄ �É �ª �' �ç 3�w �Ì �Œ�˚ �Ì �� �Œ�Ì �� ,�z �� �“ �q �w �˘ �_ �» �� �' �ç

�¨ �Ø�R�� �^ �~�Ì �fi �S �� �� �˝ �¢ �ï �¯ ,�� �� �‡�Œ�‰�R�� �^ �~�Þ �“

�� �� �ß�o �H �É �l �Ü �` �‰�Ł �µ �˜ �· �ò �ł �˚ �˝ �› �¨ �› �¨ �Ł,�� �� �s

�˙ �ð �› �¶ �• �Ø�¨ �˙ �t �É �� �X �N�ð �” �⁄ �ß,�“ �B

�µ �‰�“ �` �˜ ,�V �Ò �‡ �Y�` �Ü �˝ POE,DST�âVOE�n�» �� �¤

�� �ð �å �‹ �“ �É �e �í �Y�J���Ü �ð �u �� �� �h�µ �‰�V�Ò �‡ �Y�` �Ü �ð �W��

�I �¨ �Y�` �ƒ �˘ �µ �˜ �G�� �W�� ,�Ł �fi �ˇ �‹ �@,�p �� �[ �X�e �@�� ��

�O�I �C�� �˘ �M�A�I �C�� �˝ 10 vo%,�' �fi �ˇ �‹ �@�I �C�� �˝ 7 vcl10/0

�Ì �‹ �� �˘ �• �Ø�B�V�Ò �‡ �Y�` �Ü �˝ �� �� �ì �p �ð �µ �¨ �“ �ç �R�� �^ �~

�Þ �ð �· �ò ,�� �� �µ ,�¯ �� �Ì �à �fi �` �H�˚ �É �ß �• �Ò �‡ �ì �p �É �æ �Ł,

�� �C�„ �‚ �ð �å �� �É �Æ�‚ �µ �\ �“ �¨ �I �C�� �N �� �A �� �� �X �ð �Û �� �•

�Ø�– �˘ �¯ �� �� �« �ð �ü �P �µ �˜ �� �Õ ,�� �C �ð �‚ �› �¯ �« �Ø�˘ �' �Ì �ì

�p �¯ �  �Ø�B

�F :

:
1�� �c�M

|

FilnloF�w

�g

ral diry

A�� (�· m nol�å J��

0�A1���u lm

Artttt�E d Lv�°

�ß �B�¡�¡t�˚ !

�} 1 �� �Œ�\ �˚ �Ì �� �f �� �}

�æ �´ �˜ ,�V �Ò �‡ �Y�` �Ü �Ì �R�� �Z �v �g�˝ �� �� �µ �fi �� �Ì �R�� �^

�~�Þ �ð �· �ò ,�“ �ð ,�� �� �µ �˜ ,�¯ �� �Ì �� �� �˚ (�à �fi �` �H�˚ )�ð

�˜ �¶ ,�Ò �‡ �• �Ø�– �˘ �É �æ �Ł,�� �� ,�� �Õ ,�� �C �˘ �¢ �´ �‰�g��

�C�{ �� �W�[ �« �\ �Ì �ü �P �ð �ƒ �· �µ �˜ �¢ �Ø�B�V�Ò �‡ �Y�` �Ü �Ì �¯ �å

�Ì �� �_ �˝ �` �� �“ �ð �Ì �µ �â �• �‡ �˘ �z �…�« �¯ �  �Ł,�Ü �‰�S�� ,�V

(37)

�\ �� �Þ �ð �c �� ,�d �» �• �Ø�` �« �“ �  �Ø�“ ,�– �Ì �˛ �ô �˘ �µ �˜ �˛ �ß

�n �ß���| �Ì �O�� �[ �X�‹ �“ �� �ð �Y�` �• �Ø�– �˘ �É �æ �´ �˜ �˛ �� �µ �˜ �¢

�Ø�“ ,�t �É �…�� ,�î �» �« �Ì �ü �ª �¨ �˙ �Ì �˙ �D�¨ �� �˚ �“ �¾ �ç �Œ�˜

�¢ �Ø�B �V �Ò �‡ �Y�` �Ü �Ì �» �w�I �« �ó �ð �\ 1�É �ƒ �• �B

�\ 1 �V�Ò �‡ �Y�` �Ü �Ì �» �w�I �« �ó (SOD�] 1)

�fi �S �x       40��  �æ�Û /s

100R3  mm2/s

610.0

92.4

�S �x �w�� 243

�‹ �fi �_            �� -42.5

�› �˛ �_  (PM)       �� 1700

�D�“          �¿ �˚ % 2305

�_ �» �À �Ł �«  (ISOT
�� �˛ �S �x 106

2.2 �V�Ò �‡ �Y�` �Ü �¤ �æ �Ñ �Q�l �Y�` �Ü A�Ì �Y�` �ƒ �É �˛ �• �Ø�� ��

�ß �Ì �S�x �ˇ �»

�V�Ò �‡ �Y�J���Ü �˝ �G�� �W�� �I �C�� �â �M�A�I �C�� �É 10 vol%�ð

�Y�` �• �Ø�– �˘ �ð �W�� �˘ �µ �˜ �¢ �Ø�“ ,�Y �` �ƒ �É �˛ �• �Ø�S�x �ˇ �»

�ð �Q1�Ł �µ �‰�� �˚ �ð �\ 2�É �ƒ �• �B �{ �À �– �˝ �� �� �ß �˘ �µ �˜

5W-30(�G�� �W�� �I �C�� )�˘ VG320(�M�A�I �C�mL71�Ì �V �‰�¨ �O��

�[ �h�Ì �� �� �ß �ð �g �p �µ ,�î �ß�' �ç �S�x �ð �˜ �“ �Ł �µ �˜ �‹ �� �� ��

�ð 3,5,7,10 vol%�˘ �ˇ �» �‡�„ �˜ �S�x �Ì �ˇ �» �ð �“ �Ł �µ �‰�B��

�‹ �ß �Ì �S�x �˝ �K �i �˘ �µ �˜ �Ì �˝ �˝ (�Æ �ƒ �˛ �c �q �K �i �¯ 100�� �É

�¤ �¢ �˜ �˝ 9.3�‘ 12.5�I �R�A)�ð �F �ß �ç �Œ�Ø�– �˘ �' �ç ,�d �l �˘ �µ

�˜ �˝ �� �« �µ �˜ �¢ �Ø�B �} 2�É �î �ß �É �˛ �• �Ø�fi �S�x �ˇ �» �Ì �� �� �ð

�ƒ �• �B �…�� �� �ß �˘ �à �“ �Ł �º �• �ð �Ü �Þ �˘ �l �ƒ �ç �Œ�Ø�ˇ �fi �� �“ �'

�ç �Œ�‰�“ ,�X �ü �˘ �µ �˜ �˝ �‹ �� �� �� �É �˛ �µ �˜ �Œ�Ł �Ì �ä �Æ�� �` �X

�ü �“ �F �ß �ç �Œ�Ø�B�Ü �‰,�fi �S�x �˝ �î �ß �Ì �S�x �“ �� �› �¨ �Ø�Ù �˙ ,

�` �É �� �• �� (100�� )�Ì �‹ �� �� �� �É �˛ �• �Ø�ª �‚ �ƒ �˝ �Æ�” �• �Ø�X

�ü �“ �F �ß �ç �Œ�‰�B

�– �–�¯ ,�…�Ì �Y�J���Ü �¯ �� �« �\ �ð �L �µ ,�' �´ ,�ł �˚ �Ì �� �J �j

�Y�� �“ �¾ �ç �' �˘ �¨ �` �˜ �¢ �Ø�Q�l �Y�J���Ü A�ð �p �¢ �˜ �V�Ò �‡ �Y�`

�Ü 1�˘ �Ì �« �\ �ð �] �¿ �• �Ø�B�Q�l �Y�` �¡ ll A�Ì �S�x �ð �\ 3�É �ƒ �µ ,

�Y�` �� �� �É �˛ �• �Ø�S�x �ˇ �» �ð �“ �Ł �µ �‰�� �˚ �ð �\ 4�É �ƒ �• �B �Ü

�‰,�} 3�É �î �ß �É �˛ �• �Ø�fi �S�x �ˇ �» �Ì �� �� �ð �ƒ �• �B

5W-30�¯ �˝ �Y�` �ƒ �É �˛ �• �Ø�S�x �ª �‚ �ƒ �˝ ,100�� �É �˛ �µ �˜

40�� �˝ �˝ �˝�R�–�¯ �å 3%�ö�x �Ì �˝ �˝ �¯ �ª �‚ �“ �F �ß �ç �Œ�Ø�“ ,

100�� �Ì �S�x �ˇ �» �˝ �Ù �˘ �æ�˙ �F �ß �ç �Œ�¨ �¢�BvG320�É �´ �¢ �˜ �˝

�î �ß �æ �Ł�Q�l �Y�` �Ü �\A�Ì �S�x �“ �Æ�¢ �– �˘ �' �ç ,�Y �` �ƒ �Ì �ª �‚

�˘ �⁄ �É 40�� �˘ 100�� �˘ �à �S�x �Ì �” �~�X �ü �“ �F �ß �ç �Œ,�Y �` �ƒ

10 vo10/0�¯ �˝ 40�� �É �¤ �¢ �˜ 173%�Ì�Æ�” �“ �m�F �‡�Œ�‰�B

�v.SOPE Japan,vO!.29 No.2(2017)



�· �� ,�¢ �i ,�n ç† ,�| �ì :�� �� �ß �Ì �V�Ò �‡ �Y�` �Ü �É �æ �Ø�' �fi �Ô �˘ �Y�˘ �@�B�p �É �¤ �fl �Ø�� �‹ �ß�ı �‰�� �• �Ì �l �@ 11

5W-30 �î �ß �î �ß (�G �� �W�� �ß )+SOD-1

�Y�` �ƒ v01% 5

�ˇ
�ˇ
�å

�fi
�S

60.4 65.5 77.4

looR3

_2/s
11.6 140 14.0 13.7 16.4

�S �x �w�� 208 223 215 229

�\ 2.�� �� �ß�Ì �V�Ò �‡ �Y�` �� �� �É �˛ �• �Ø�S�« �É �^ �ƒ �Ø�e �¿

(5W-30,VG32o

�\ 4�� �� �ß �Ì �V �Ò �‡ �Y �˝�ß�� �� �É �˛ �• �Ø�S�« �É �^ �ƒ �Ø�e �¿

(5W-30,VG320)

4

�Y�` �ƒ [vol%]

0246
�Y �` �ƒ [vo%]

�} 2 SOD-1�Y�` �� �Ì �S �x �ª �‚ �ƒ

4      6
�Y �` �ƒ �uvol%]
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2468
�Y �` �ƒ [vol%]

�Q�l �Y�` �˜�vA�Y�` �� �Ì �S�x �ª �‚ �ƒ

51V-30

0100�� C
�� 40�� C �� �⁄L

�¸
��

�L �� R2=0641

�v
�¸

��

VG320 �î �ß �î �ß (�M �� �[ �ß )+SOD-1

�Y �˝�œ�ƒ vol% 5�Ł
�å

�fi

�S
mm2/s 324 327 350 334

looR3

mm2/s
23.9 260 32.0 33.2

�S �x �w�� 94 129 140

VG320

�]
| |�} =0:%lII

�v
�� �� ��

�� ,��

�  �\

�Œ

�§
�\ 3�Q�˘ �Y�` �˜ �vA�Ì �¤ �«

�fi �S �x    40��  mm2/s

10013  HIn2/s 12.3

�S �x �w��

5W-30 �î �ß �î �ß (�G �� �W�� �ß>�Q�l �Y�` �˜�vA

�Y�` �ƒ vol% 3 5 7

�fi �S �x

40R3  �¡�¡n2/s
644 644 64.5 646

looR3

m2/s
104 10_4 10.4 104

�S �x �w�� 149 149 148 148

5LV-30

0100�� C

�� 40�� C

R2=0.4094

�£

�R/G320 �î �ß �î �ß (�M �� �[ �ß )+�Q �l �Y�` �˜ �vA
�Y �` �ƒ vol% 3 5 7

�ˇ
�ˇ
��

�fi
�S

324 297 286 277 268

loo13

_2/s
239 232

�´
�S 226 22.2

�S �x �w�� 94

VG320

�˘
�\ ()�\ _ �c

�c
��

�ƒ
|

0100�� C
�� 40�� C

�œ�{ �Ý �ı �˙ �� �w�ï �� �æ 29�“ 2�� (2017) (38)
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3.�V �Ò �‡ �Y �` �Ü �¤ �æ �Ñ �Q�l �Y �` �Ü A�ð �p �¢ �‰�† �ó

�ı �‰�] mEbI

�¡ 1�† �ó �ı �‰�] �¿ �Ì �ß�@

�] �¿ �É �˝ �} 4�É �ƒ �• �X�� �X �g�˚ �† �ó �ı �‰�] �¿�� �– �@�ð �p �¢

�Ø�B�� �– �—�˝ �X�� �X �g�˚ �†�ó 511040�× �L35-,�à �a 20-,
�� �‡ 10-,�˚ �a 5.56nlln)�ð �p �¢,�† �ó �Ì �˚ �‡ �ð �� �ß �Ø�‰�ß

�É �˚ �� �ð 13�´ �' �ç 3�´ �É �‚ �¶,�� �[ �^ �É �æ �Ø�æ�] �ð �x �� �g�É

�˜ �‘ �B �µ �˜ �ß�� �� �É �Ý �u �µ �‰�† �ó �Ì �à �Ö (�ª �Ö )�ð �æ�] �‡�„
,

�O�Ö (�” �Ö )�ð �¯ �Ł �µ �‰�B�X�� �X �g�˚ �† �ó �fl �É �^ �ƒ �ç �Œ�Ø�×

�d �˝ �‡ �k �o �l �ð �÷ �t �fl �Ø�– �˘ �É �æ �Ł,�X �� �X �g�× �d �ð 4.41N

�˘ �µ ,�† �æ�] �� �˝ 100orpm�˘ �¯ �Ł �µ �‰�B�� �C�˝ �˝ �æ�] �É �æ �Ø

�g�� �N�ð �v �“ �• �Ø�– �˘ �É �æ �Ł�c �‹ �• �Ø�– �˘ �“ �¯ �« �Ø�B �–�Ì �ð

�� �” �¯ �Ì �Ł �i �ı �‰�˝ H.38h,�¯ �å �w�� �c�Ú �G�‡ �˝ �˝ 4 GPa�˘

�¨ �Ø�B�À �– �ª �Ì �À �S�ð �m�Û �• �Ø�‰�ß �É �†�ó �Ì �j �ó �É �æ �Ø�U�fi

�“ �� �Ł �Ì �l �ð �· �ƒ �Ø�æ �⁄ �É �¨ �` �‰�� ,�à �µ �› �˝ �� �e �Ì �g�� �N

�ð �· �ƒ �Ø�æ �⁄ �¨ �ó �µ �É �¨ �` �‰�� �É �À �S�� �u �“ �ì �fi �µ ,�� �[ �^

�d �„ �“ �â �~ �• �Ø�æ �⁄ �É �À �S�˙ �� �É �à �z �¶ �µ �‰�B

�} 4 �X�� �X �g�˚ �†�ó �ı �‰�] �¿�� �–�@�Ì �\ �‹

(39)

3.2�� �_ �ı �‰�� �Ô �É �Ö �• �Ø�� �_ �fi �æ

Lulldbcrg�\ Pa�¡ ngren�Ì �ı �‰�� �_ �É �î �ˆ �› ,�ı �‰�˘ �‰�ˇ �] �fi �Ì

�× �d �˘ �Ì �Ö �W�Ì �fi (1)�' �ç �Ł �i �ı �‰L�ð �� �ß �Ø�B

Z=�� �\+(�Q�\F�c �@

�ç�][�ô ]m�ø�_ �B��

�µ�œ�Õ ]m�ø�h �C��
�j �N :�à �Ö �¤ �æ �Ñ �O�Ö �Ì �] �� �˚ �¨ �ƒ �…�a �\ �˚ �…�a �ä

P�� ,�T :�“ �S�× �d N
�� :D�¿  cOs �¿�V��

�I :�† �ó �Þ �¿ �É �æ �` �˜ �Ł �Ü �Ø�Ł ��

�  :�] �� �˚ �…�a llll]

D�¿ :�] �fi �Ì �s �b �‘ �~�a [m]

2�T 0�æ :�à �Ö �¤ �æ �Ñ �O�Ö �Ì �î �{ �fi �Ł�i �× �dN
cc�ç 2�] �à �Ö �¤ �æ �Ñ �O�Ö �Ì �fi �� �¿ �� �W�A�� �× �d N

�» �–�¯ ,24=151.80N]219=152.HN 20=164.61N

2‘=164.61N �˘ �¨ �Ł,

�fi (1)�˝ �æ=o.6812 �˘ �¨ �Ø�B

�� �b�� �� �m�� �Ô �� �˝
�× =:�Ł

�x �� �c ��
=n38�a �˘ �¨ �Ø�B

3.3�† �ó �ı �‰�] �¿ �� �– �Ì �� �˚

�{ �À �– �˝ 5W�c30�˘ VG320�ð�î �ß �˘ �µ ,�…�î �ß �Ì �Ý �˘ �…�î �ß
�É �Y�` �Ü SOD�]1�ð 10%�Y�` �µ �‰�˘ �« �˘ ,vG320�É �Q�l çÖ �¡�Ü
A�ð 10%�Y�` �µ �‰�˘ �« �Ì 5�´ �Ì �p �^ �[ �� �¯ �À �{ �µ �‰�B�e �À �–

�£ il[æâ    �l
�O�� �t �¯ �\ �» �µ �‰�à �Ì �¯ �  �Ø�B�¡ �† �˝ 1�å �Ł�E�⁄ �¯ �� �_ �ı �‰
�� �Ô �ð �· �ƒ �‰�^ �] �ð �ƒ �µ �A�O�� �t �ª �Ì �v �� �b �g�˝ H.38h�É �˛
�µ �˜ �e �X2�{ �˘ 3�{ �Ì �À �– �� �˚ �ð �Ó �¡ �µ �˜ �¢ �Ø�B

�] �� �Ý 3�Æ �c �î �ì �v �Z�ï �µ 1�] TJ�E �a �æ �K�Ì �¾ �� å«
�m�F �¯ �«�‰�B

�î �ß �Ì 5W-30�˘ VG320�É�V�Ò �‡ �Y�` �Ü �ð lo%�Y�` �µ �‰�à
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�Ì �¯ �À �– �µ �‰�� �˚ ,�¯ �å �^ �] �� �Ô �˝ �� �_ �ı �‰�� �Ô �É �˛ �µ �˜

5.87�{ �˘ 4.27�{ �Ì �^ �] �“ �m�F �¯ �« �‰�B

�î �ß �É �˛ �• �Ø�V�Ò �‡ �Y�` �Ü �ð �` �ƒ �‰�� �‹ �ß �˘ �µ �˜ �˝ ,5W30
�¯ 1.08�{ ,VG320�¯ 1.69�{ �Ì �^ �] �� �Ô �“ �• �› �¨ �` �‰�B�– �Ì ��

�À �' �ç �V�Ò �‡ �Y�` �Ü �ð �` �ƒ �Ø�– �˘ �¯ �ı �‰�Ì �� �• �“ �œ�Ò �¯ �« �Ø�B

�Ü �‰,VG320�É �Q�l �Y�J���Ü A�ð �J���ƒ �‰�� �˝ ,�¯ �å �^ �] �� �Ô

�˘ �µ t�� �_ �ı �‰�� �Ô �É �˛ �µ �˜ 3.01�{ �Ì �^ �] �“ �' �ç �Œ�‰�B�î �ß

�É �˛ �• �Ø�Q�l �Y�J���Ü A�ð �J���ƒ �‰�� �‹ �ß �˘ �µ �˜ �˝ 1.19�{ �Ì �^ �]

�� �Ô �Ì �� �• �“ �F �ß �ç �Œ�‰�B

1

�Ü �˘/Z�˝

�} 5 �G�� �W�� �ß �Ì �t �C�u�� �ü �}

VOT320

�} 6 �M�� �[ �ß �Ì �t �C�u�� �ü �}

3.4�† �ó �„ �� �Ì �ó �µ �É �´ �¢ �˜

�ı �‰�Ì �µ �¢ �˝ �A�À �– �� �u �Ì �À �S�� �u (�U �fi �A�ß �� �× )�“ �N

�fi �µ �‰�� �_ �ð �† �ó �„ �� �Ì �À �x �˘ �µ �‰�B�\ 5�É 5W-30�˘ VG320

�É SOD�]1�˘ �Q�l �Y�J���Ü A�ð �p �¢ �‰�À �– �Ì �„ �� �‘ �Ô �˘ �� �� �ð �ƒ

�ª

�„ �� �Ì �Ó �� �˘ �µ �˜ �˝ �î �ß�Ì �í �Þ �É �' �' �í �ç �‚ �A�O�Ö �“ �¯ �à

�‰�¢ �– �˘ �“ �“ �' �Ø�B�} 7�É �T�^ �I �¨ �O�Ö �� �Ì �Œ�Æ�ð �� �° �Ø�B

1.63�~ 2.08nlln�Ì �å �« �‡�¯ �[ �‡ 0.13nlm�Ì �� �“ �m�F �‡�Œ�‰�B

�} 7 �O�Ö �Ì �„ �� �‘ �ó

�î �ß �A�Y�` �Ü �Ì �í �Þ �Ì �ˇ �» �É �æ �Ø�« �\ �Ì �Æ�¢ �â �A�Y�` �ƒ �ˇ

�X �É �æ �Ø�« �\ �Ì �Æ�¢ �¨ �˙ �É �´ �¢ �˜ �à �fl �Œ�Ì �� �ì �ð �� �¯ �s �⁄ �–

�˘ �¯ �A�� �� �ß �Ì �« �\ �É �` �» �µ �‰�] �¿ �“ �´ �\ �É �¨ �Ø�˘ �l �ƒ �Ø�B

�Ü �‰�A�� �Ì �‘ �Ô �É �´ �¢ �˜ �� �× �Ì �Ú �× �ð �ˇ �“ �• �Ø�– �˘ �É �æ �Ł

�j �ó �� �J �j �Y�� �É �Ö �µ �˜ �à �� �¾ �¯ �« �Ø�˘ �¢ �⁄ �œ�Ò �“ �  �Ø�B �¡

�ª �Ì �⁄ �� �ð �˚ �µ �˜ �æ �Ł�g �Þ �\ �Ł �¯ �  �Ø�B

4.�� �_

�V�Ò �‡ �Y�J���Ü �“ �g�� �C�{ �� �W�[ �« �\ �É �y �Ú �• �e �¿ �ð �» �w�I

�ì �p �˘ �À �p �ı �‰�] �¿ �� �– �� �É �æ �Ł�m�F �µ �‰�� �˚ ,�” �L �Ì �� �_

�“ �¾ �ç �Œ�‰�B

1)�V �Ò �‡ �Y��̋u �˜J�Ì �» �w�I ,�¤ �� �I �` �« �' �ç �g�� �C�{ �� �W�[ �«

�\ �Ì �ü �P �É �æ�^ �¯ �« �Ø�– �˘ �“ �m�F �¯ �« �‰�B �» �Ì �� �¯ �` �É �Y

�` �� �� �É �˛ �• �Ø�S�x �ˇ �» �É �´ �¢ �˜ �˝ ,�S �x �ª �‚ �ƒ �˝ �Œ�Ł �Ì

�ä �Æ�Ö �W�¯ �ª �‚ �µ ,�î �ß�S�x �“ �å �« �¢ �Ù �˙ �S �x �Ì �ª �‚ �ƒ �É

�^ �ƒ �Ø�e �¿ �˝ �‹ �‡�¢�X �ü �“ �' �ç �Œ�‰�B

2)5W-30�É �ø�¶ �Ì �� �« �\ �Y�` �Ü �¯ �  �Ø�Q�l �Y�` �˜ �vA�ð �Y

�` �• �Ø�˘ ,40�� �˝ 100�� �˘ �ä �× �˜ �æ3%�Ì �˝ �˝ �¯ �S�x �ª �‚

�“ �F �ß �ç �Œ�‰�“ �A100�� �É �´ �¢ �˜ �˝ �Ù �˘ �æ�˙ �S�x �ˇ �» �“ �F

�ß �ç �Œ�¨ �' �´ �‰�BVG320�É�Q�l �Y�` �˜�vA�ð �Y�` �• �Ø�˘ ,

�Q�l �Y�` �Ü A�Ì �ß �“ �Æ�S�x �Ì �‰�ß �î �ß �Ì �S�x �˝ �” �~�• �Ø

�X �ü �“ �  �Ø�B

3)�î �ß �Ì 5W-30�˘ VG320�Ì�î �ß �Ì �Ý �˘ �î �ß �É �˛ �µ �˜ �V�Ò

�‡ �Y�J���Ü �ð 10%�Y�` �µ �˜ �ä �r �“ �Ł �µ �‰�� �˚ ,�î �ß �Ì �Ý �Ì

�¯ �å �^ �] �� �Ô �˝ �� �_ �ı �‰�� �Ô �É �˛ �µ �˜ �e �X545�{ �˘ 2_53

�{ �Ì �^ �] �“ �m�F �¯ �« �‰�B �Ü �‰,�î �ß �Ì 5W�]30�˘ VG320

�É �V�Ò �‡ �Y�` �Ü �ð 10%�Y�˝�œ�µ �‰�Œ�� �Ì �¯ �å �^ �] �� �Ô �˝ ,

�� �_ �ı �‰�� �Ô �É �˛ �µ �˜ �e �X�æ 587�{ ,427�{ �Ì �^ �] �“ �m

�F �¯ �« �‰�B

4)�î �ß �É �˛ �• �Ø�V�Ò �‡ �Y�` �Ü �ð �` �ƒ �‰�� �‹ �ß �˘ �µ �˜ �˝ ,

5W�]30�¯ 108�{ ,VG320�¯ 169�{ �Ì �^ �] �� �Ô �“ �• �› �¨ �`

�‰�B �– �Ì �� �À �' �ç �V�Ò �‡ �Y�` �Ü �ð �` �ƒ �Ø�– �˘ �¯ �ı �‰�Ì ��

�• �“ �œ�Ò �¯ �« �Ø�B

5)VG320�É �Q�l �Y�` �Ü A�ð �` �ƒ �‰�� �˝ ,�¯ �å �^ �] �� �Ô �˘ �µ �˜

�m�Õ
�n
�R

�m�Õ

�l
�R

5N-30

�ï
�¡
��
�Œ�œ
�h

�]
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�e
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�\

�N�Œ�æ�Œ�^

�S�]
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�@
�Œ�@
�@
�@
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�@
�@
�Z

�ª
�\
�î
�\

05�¡ V-30

�¢5W-3�j SOD-11

�\ 5 �À �– �� �˚ (�î �ß �G�� �W�� �ß ,�M �� �[ �ß )

�î �ß r:>r>|fr �M�� �[ �ß

�ˆ DFl �¨ �µ SOD�]1 �¨ �µ SOD�]1 �Q�l �Y�` �Ü A
�À �– �æ�� 5 5 7

�„ �� �� �� % % % % %

�O�Ö 570 670

�à �Ö 200 200

�] �fi �Ì

�„ �� �¨ �µ

�œ�{ �Ý �ı �˙ �� �w�ï �� �æ 29�“ 2�� (2017) (40)
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�� �_ �ı �‰�� �Ô �É �˛ �µ �˜ �æ 301�{ �Ì �^ �] �“ �' �ç �Œ�‰�B�î �ß �É

�˛ �Q�l �Y�` �˜�v�ð �` �ƒ �‰�� �‹ �ß �˘ �µ �˜ �˝ ,1_19�{ �Ì �^ �] �� �Ô

�“ �• �› �¨ �ç �‰�B

6)�„ �� �Ì �› �¶ �´ �� �É �Ö �µ �˜ �˝ �O�Ö �“ �¯ �à �‰�› �A�à �Ö �» �µ �˜

�] �fi �Ì �Ì �� �É �„ �� �“ �› �¶ �µ �˜ �¢ �Ø�B

�Ó  �«

�¯ �ª �É �À �– �Ì �@�í �† �fi �É �†�ƒ �˝ �¢ �‰�¾ �¢ �‰(�L )Dl�P �~�J ��

�� �c �q �V�æ �÷ �ð �—�• ,�À �– �� �Þ �Ì �† �fi �É �†�ƒ �˝ �ð �¢ �‰�¾ �¢ �‰

(�� )�å �ì �Z�⁄  �‰�“ �í �– �æ �÷ �ð ,�ˆ �J �å �C ,�¤ �æ �Ñ �À �– ,�“ �Ł

�É �ƒ �˝ �ð �¾ �‰�� �Ø�å �w�H�w�� �@�B �H�w�¨ �w�� �¶ (�� �� )�� �ì

�z �¾ �N�A�£ �c�– �î �A �R�ß�q �‰�Ì �� �N�É �· �Ó �Ì �Ó �ð �\ �µ �Ü �• �B

�Q �l  �¶  �£
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