
 

 

 

 

 

 

 

 

 

� 1�  Patran/Nastran���� 
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%&'( Patran)*�+,-./01���!"23�4567 Patran�89:;<=->?2 

@1A� Patran�BCDE3FG<= Patran.EventMaps�H<=I PatranJK8�:;<=2 

@2A'(<LMN+,OP Patran.EventMaps2 

 

@3A�<=QRST�UVShift<Key>m:CallPCL(uil_measurement_display)�WXYZ[\]

<=2 

@4A^/ Patran�_"������`=2 
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MSC �������� 

 2 

@5A'(ab GroupcCreated�e� Group�af�Mid_Surf�[gh�Make Current2 

@6A'(ab GeometrycSelectcMidSurfaced���2 

@7ASolid ListV'(ijk�lmno��>p2 

@8AqrjhsMax.Thickness<Lt�2 

@9A�lmno��uvwxyijz82 

@10A{ Shift+M|}8��~����? Quick Distance Toolno2 

@11A�lmno�������������2 

   

@12Axy OK{��Patran�./��d������t��� Max.Thickness<Lt��

��"����#$V4.02 

@13Axy Apply{��Patran./����2 

   

�����

�(�LVMSC Patran2011�&X�L2 

���� � �����	 ��������������

	
���

��VH�=�( Patran���P���p ¡¢£¤�¥� fem_create_mesh_hexP¦§1�

H¤�Z�¨©ª«�¬­�®¯°±²�(³%�´'(2 
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@1A�=BC2 

qµ= HexMesh_V1.plb¶ p3epilog.pcl�<=·¸¹ Patran�BCDE3�̂ / Patran�q�

Patran ºx��? HexMesh V1.0�xyHºx�?!"»��(³
�¼½���>p�¾¿�

�ÀUÁÂÃ ¡¢£[Ã1Ä]� ¡�WXH�=%Ås¯Ä]� ¡Ã1��p>p ¡2

,pÆÇÈÉÊË3Ì�´2 

 

 

@2AÍÎ�´2 

Ï^/ Patran2010d�e db�_" test.xmt_txt��� mmxÐ_"2 

 

Ñ�>p�¾¿��( PaverÒ1ÁÂÃ ¡�ÓÔ� PaverÊ��gh�'�«Ò1ÕÖÃ

 ¡2 



MSC �������� 
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¢£�� ¡2 

 

×ØÙÚÛÜ��ÝFxÞßààá�Yâ� ¡Ä]2 
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ã��H>p�¾¿� ¡�!" ¡äå�xy Apply{�ÀU��p ¡¢£2 

 

 



MSC �������� 

 6 

��� ¡2 

 

Ã1���p ¡æs HexMeshElem_1|�2 

 

�����

	�<=VHexMesh_V1.plbçp3epilog.pcl¶ test.xmt_txt2 
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�(�LVMSC Nastran20112 

���� � �����	 �� �� � ! "�#$%�


����

List¤�IMSC Patran+,è��éêä�+,�%&ëìíîïðÀU�ñ����ò�

>óô(�õW¿ö÷øù«�úw2 

Îû�
���û3Ûü#ý�þ����\�pxÞ2 

 

��ë��¿ List��¤��¦?V 

� AttributeV���xÞïðç��ïðç�\�	�ÀU���¯w
ß�(2 

� AssociationV45¯�ß���\ðÀU�ñ����ò¯w�(�\ð
ß01¾
�

��+Ç2 
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 8 

���ÍV�(|}��¤�q+Ç£��ÈÉ01V 

@1A�( Association����þ��\� Node2 

 

@2A�( Association����þ Node�\� Element2 


���#$2 

 

����� ��������

���ÌV�>ó�	�������&3��V 

� Û�xÞ����
Û��\��ç��ïð����=���2 

� �� xÞ�Û�@û RBE2çRBE3�A2 

&!��'(�"��ß«�01�§'( Group¤�#�ö$ ��2 

Îû��&3%&xÞÀUÛ�@*¿��pxÞç'xÞçRBE2A2 
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�������	�
��
���������� 

 

����� Group���	��� !"� 

 

�����

#�$%�MSC Nastran/Patran2011&2013'()$%� 

���� � ���	�
 ��
� ��������

�� 

*+,-$%./0123Patran"45)6789/:.;<=>?@9ABC$%,-:

D��.EF3GHIJ$%. PatranKLMN-O*.dbP92$% Patran?QRSTUV3WX

YPatran2005r23*+Z[$%\]3GH$%^_.dbN-/�STUV`2$%OaPatran2012P

?3bcdefgh.ij� 
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���

Patranklmn(opIJ$% dbN-.qr3n(stuqrvop dbN-3w)xUV

`2$% Patran,-?� 

uopqrg9.y�4 Patran.z{|}e�..\Patran_x64\20121\bin� 

 

�� cmd~�	��� Patran2005r2vop` Patran2004r23��`I��$%. db���

~�	��ae� 

...\bin\p3convert_2004r2 oldversion_filename.db newversion_filename.db 

�a3�N- lw_patran2005.db st P3convert_2004r2.exe op_ Patran2004r2$%.��N

- lw_.db� 
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�2.$%�n(��2^_. dbN-m� 

���� � ���	�
 ��������� !�


����

9Windows!"��e3Patran9���?0���)3��b�_�������.d�3

�2��)q"� ¡w/�¢���£¤� 

 

9¥C¦§en(¨©(eªR�	¢�� 

O1P9Windows.«	� e¬V regedit~���­®¯� 

O2P°±­®¯e.HKEY_CURRENT_USER\Software\MSC.Software Corporation\ MSC.Patran�¥

�N-²³´m Patran.��µ�¶·3°±)�2�� PastranuN-²n(�2^_� 

O3P�2�� Patran3Patran.� ¢�`¸¹£¤� 

�����

#�$%�Patran2013� 

��"� � ���	�
 #�$%&'�()*+�

�����

Patran?klº».¼�qr½��3¾¿¼�qr½�ÀÁÂÃ����ÄÅÆ.ÇK��

� Patran.~�ÈÉOPatran Command LanguagePÊËÌVbÍN-ÎÏÐdÑÒ�<q"bÍ3

g(9qr½?!"��ÓªÔÕÖ×���¥H!"ØÙ� 

History command box is missing. 
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e .�ÚÛh¾¿��qr½�+Ü�¾¿Ý >ÝÞßà�3ÐdªRá4(e 5�

ØÙ� 

O1PÑÒ Patranâ~�ÈÉ� 

O2P^_ PCLN-� 

O3P¾¿¼�fÆ� 

O4Pãäqr½¼åN-� 

O5P�� Patranæ� PCLçKN-� 

e (Ý >ÝÞßà�èá4�éêëìr>ØÙ� 

O1PÑÒ Patranâ~�ÈÉ� 

9 Patran ?3â~�ÈÉs�@í9q"|}e. patran.ses.#N-?�� Patran â~�ÈÉ

\4îï.ðñn(ST9uòÒ?óc��W¼!".ÈÉôõö÷�� Patran â~�ÈÉ/

îï.ðñ3Patran ?kløù.â~�Ò�qr3Z!"|}4 File/Session/Record�(e��

úûC¦§�	Ûh� 

1P�� Patran3¿ü CADýþ� 

2P��Mesh���	à�èá39�ÄApply���5�����Ã�File�Session�Record

~�� 

 

3P��ÑÒ Patran.!"~�	3
¼bÍN- mesh.ses� 

4P9à�èá��?�Ä Apply ��3¾¿à�� 

5P9 File�Session�Record~��c.�Í�?�Ä Stop ��
�ÑÒ� 

6P�c Patran� 

O2P^_ PCLN-� 

1P9Ñ�%��e��N- mesh.ses3uN-9q"òÒ?� 

2P°±N%?5�4$#.È�� 
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3P9�eÈ�ô.¸5 �� FUNCTION mesh()� 

4P9�eÈ�ô.¸) �� END FUNCTION� 

 

5P��7).N-ö@4 mesh.pclµ9 Patran.q"òÒ?� 

O3P¾¿¼�fÆ� 

1P�������.f��f���� 

� f���»[4 16*16� � 

� !@4yfN-O.bmpP� 

2P!@N-" Patran.q"òÒ3~#4 mesh.bmp� 

O4Pãäqr½¼åN-� 

1P9 Patran.z{òÒ?� p3toolbar.defN-��` Patran.$5q"òÒ?� 

2P��N%����N-39N-%&'�(eÈ�� 

*START TOOLBAR   = Custom 

  *ICON            = mesh.bmp 

  *CLASS           = 

  *FUNCTION       = mesh 

  *HELP            =�������	�
�� 

*LOAD ITEM 

*END TOOLBAR 

3P!@N-(�c� 
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O5P�� Patranæ� PCLçKN-� 

1P9 Patran.$5q"òÒ?2¿N%N-3'�~�È��))input mesh.pcl� 

2P!@N-(~#4 p3epilog.pcl� 

O6P�� Patran*+¼�fÆ��� 

 

�Ä,-.��fÆ3PatranbÜ��	Ý >ÝÞßà�èá� 

�����

#�$%�MSC Patran2012.2'()$%� 

��,� � ��- ���	�
 ./0123456789:;<=>?�

���

9�� Patran/Nastran�	�.G/
á0)39�H¦§e31��23).à���¬c

�+Z4á03g(5bst PatranÐd¥����ªÔ�G/
67��.��� 

�����

O1P(89¯h23.��� 

9 Patran Results ��?ae!"� 

Create / Marker / Vector 

Select Vector Result 
� Displacement, Translational 

Apply 

 

O2P¾¿ FEM:� 

9 Results��?ae!"� 

Create / Spatial / FEM 

���Field Name 


��Continues / Vector 


� Group 

Apply 
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O3P� FEM:�Þß �`23).y�� 

Utilities / FEM-Nodes / Node modify By Field 

Select FEM/Spatial Fields 


�� 2������

Cancel 

Apply 

���1�3 ������	
 Utilities/Results/results Utilities �� offset �
�� 

 

O4Pà�2_m23).3£3TA9¯ �^_;�
O¥<� TriaP� 

9 Elements��?ae!"�=

Create / Element / Edit 

   Shape�Tria 

   Topology�Tria6��� tet10�����

   Pattern�Elem Face 

�
��� !"
� Free Face of Element 


�#�$%�

Apply 

stu!"39 Tetra�
.¯ ^_m Tria�
� 

 

O5P*;�
^_>� � 

Utilities / geometry / Create Surface from Shell elements 

Select Shell element(s) 

�
��� !"
� FEM Entity Element Tri element 

Element List 
��� 4�&'�#( tria!)�

Apply 
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O6P�>�>?c4 IGES� parasolid� 

File / Export 

Format�
� Parasolid xmt* IGES 

 

�����

@Az{ Patran2010
2011
2012.�<3z{B_)�bC`����G Utilities� 

a�Y��D\I$%. Patran39 Patran z{B_)3� Patran z{òÒe.

shareware\msc\unsupported\utilities\p3epilog.pclN-EF` Patran.z{òÒe3( Patran2007r2z

{9 DG4�3Patran.z{òÒa��HIJ4 d:\MSC.Software\Patran\2007_r2� 

#�$%�Patran2005$%�)� 

��@� � ��- ���	�
 .A&BCDE�

���

Patran567��?³´mKL.��ýþ¾¿qr3�� Patran�	¿ýDn(ML/:.

1�Ã�/:.��ýþ¾¿ªR�NY9ÐO.q"?A�bP��`Q>C��R�	á0¿

ý3a�S�Çá0¿ýT��2¼å�Ç��ýþ3�b»»UVá0¿ý.WX3:DY@9

Ó]���.q"3�<n(�� Patrankl.Ü¼å��M.��RìZ� .EF�=

������ ������� !�� 

O1P�� Patran3�V��¾¿qr½� 
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O2PÃ� File�Session�Record~�3�� SessionÒ��Í�� 

 

O3P9 Session Ò��Í�?Ã� ses N-@µ.|}3w)¬VN-#3a my_materials_ 

library.ses3�Ä Apply ��� 
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O4P����¾¿qr½3[�¬V��#�����3n(¾¿���]���� 

 

O5PxÇÃ� File�Session�Record~�3�� SessionÒ��Í�3ST�Ä Stop ��3

x�Ä Cancel ��-\�Í�� 

 

O6P9Ò�|}e]`^_¾¿.N-3s�uN-( 01 `a)��%3a my_materials_ 

library.ses.01��uN-bcKd)�3ä#4 my_materials_library.ses3w)��` Patranz{|

}...\Patran_x64\20102\shareware\msc\unsupported\utilities\data_files\bv_material_dataN-²e�¥e

Ü¼å.��MN-J^_Bf3n(����m� 

"#$%��!�� �

O1PÃ� Patran�Utilities�Materials�Material Session File Library~�� 
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O2P9Materials Library�Í�?]`Üg¼å.��MN-3�Ä Apply ��3PatranbÜ

�?Vu��N-?.¼å��� 

 

��F� � G�H�	�
 I�.� JKL MN��ON�

"#&�'���� ()*! +,- ./0)12 ,34 0)5/�

s�967B_). f06N-5 GÓh.ijMSCBC,-ýk��.¶·3u¶·��

Y�MSC,-�	,-.ij� 

 

$ýþ¬c¶·\]D3Jl�	um¶·.�7�ìZumEF3G(eªR� 

� C:\MSC.Software\MD_Nastran\20111\md20111\nast òÒeG�� news.txt N-3��u

N-�n(C`u¶·4 F06N-?.¶·nhô��< .op�7°±3!@N-

�c� 
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� �� RCORuntime ConfigePN-�9 MSCz{òÒe. cfgN-²?G��q�N-

OJ RCN-P3�Ñ�%��r39) ��sa?.optNEWS=NO $u�()/v

Y� Patranæ�67YYSTwx�67T/by^um¶·� 

� ��x��	��3z�Y9� Nastran67D�V¨K NEWS=NO3/tuªRSÇT

��� 

"#&�'���� ()*! +,- ./0)12678990)5/�

9,-67t{?�y^ dballN-3�+|ý\».ýþ3dballN-n(}` 10GB�]3

Ï967?~�!�67á�.n�����»_�B_673���l'D°±��/^_

dballN-3(ÔÞ�67��� 

ìZªR�9 Nastran,-z{òÒ C:\MSC.Software\MSC.Nastran\confe. NAST2011.rcfN

-oST'�� 

notify=no  

SCRATCH=yes 

N-!@(�c���u��)3dball N-967t{?YYby^.3N967�)bÜ

�°±� 

�����

ýþN-�multilevel superelements.rar� 

#�$%�MSC Nastran2005'()$%� 

���P� � G�H�	�
 01QR�ONSTUVW�

�� 

��7ì»ýþ67D�b�`.o@/�EF� 

:;<=>? 

O1Po@.��ªR� 

1P9 Nastran.q�N-e��� 

9 Nastran.z{|}e]` confN-²e. nastXXX.rcfN-3��uN-]` memory�� 

s�o@.����Y memory=estimate3��67D���MLýþ.»[�á0.mþR

Ü�
¼��o@.»[�NGD��g
¼.o@»[(/���ÐO67.1�3g(¥D�

1�� memory
¼4Q�r>.o@�� 

2P9q"�Í�OCommand PromptP?��� 

ST9 Nastran.~��	È�?¼åo@.»[3�a�  

nastran input.dat mem=2GB 

O2Pýþ67g1o@»[.�¼� 

��5á0D3n¨� Nastranz{��[®���.K�� 
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Memory Requirements 
Degrees of Freedom 

UNICOS Others 

DOF<10000 3MW 3MW 

10000<DOF�50000 4MW 5MW 

50000<DOF�100000 6MW 10MW 

100000<DOF�200000 11MW 22MW 

 

Degrees of Freedom Total Disk Space Requirements 

DOF<10000 90MB 

10000<DOF�50000 500MB 

50000<DOF�100000 1000MB 

100000<DOF�200000 2000MB 

 

s�,:Ü*�K.ýþZ��5á0.67|ý��»+��5á03g(���5á0

D3���1� ¦¡�o@9_	� 

DMP(	67D3o@.��9�¢¿£/¤c¥o@.�¦� 

O3P$5"§o@.��¦§� 

9 f04N-?n(¨`$5"§o@.��¦§�9 f04N-.¸)n(C`aeop� 

 

SPARSE SOLUTION MODULES. HIWATER&áÊ¯.�Yo@.¸»��93517786Y

word�y3op4 byte�yY 2071144ObyteP3©+ 2022.60OKbyteP� 1.9751OMBP� 

¥e67mªýþ3«ZY��5ýþD3�n(�� .opR¬6(��o@9� 

O4P"§B_)Zo@¹���.¨C� 

á0Bf.ýþ9q"��Dg��.o@9zn(xÎ logN-?¨`3�a� 

MD Nastran V2007.1 (Intel Windows XP 5.1 (Build 2600)) Control File: 

------------------------------------------------------------------- 

NASTRAN OP2NEW=0 $ MD Nastran .lcl file 

Nastran BUFFSIZE=32769 $(c:/msc.software/md_nastran_r2.1/conf/nast20071.rcf[2]) 

Nastran REAL=868483072 $(program default) 

JID='C:\MSC.Software\MD_Nastran_R2.1\md20071\nast\instest.dat' 

OUT='./instest' 

MEM=8388608      $ WORDS  

¥<o@.�yzY word3op4 megabyte)Y 32MB� 

O5Po@/�D�cd.­i¶·� 

UFM 6704 (DFMFRD) 

LOGIC ERROR 2 IN NUMERIC PHASE OF SPARSE DECOMPOSITION. 

USER ACTION: INCREASE MEMORY BY 38608378 WORDS. 

 

UFM 6413 (DFMSYO) 

INSUFFICIENT MEMORY FOR THE SYMBOLIC PHASE OF SPARSE ECOMPOSITION. 

USER ACTION : INCREASE MEMORY BY AN STIMATED 10539329 WORDS. 

…… 
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�����

#�$%�MSC Nastran.gG$%� 

����� � G�H�	�
 XY Z�� ��[\]^�

���

Ó];<9��Nastran67»ýþ����5]q§67���5á0¬c®79Ó].D

¯3Ã� xdb N-¬cbcdij3��Y xdb N-@AÓ»3NYUV Patran .D¯­i�¥

Y*+°_ xdb N-.KLk��Y 10243D\[3g( xdbN-�¢¤t�¼.p9()�/

�Ìm3g(_bcd xdbN-¤t 1� GB3NYUV Patran±­i.¦§� 

�����

ìZ²RYk³ xdb Buffer size.»[3Patran2008�).� ´µ xdbN- Buffer size.�

�3¶$%. Patran/Nastran�<·�ãä Nastranx�39 Nastran. bdfN-. FMS&á�V(

eop� 

ASSIGN DBC='test.xdb', RECL=8192 

Z? RECL ¸»` 65536�Patran � Ðd.ÐdªRaefgh3Ã� Analysis/Solution 

Parameters/Results Output Format/XDB Buffer Size� 

 

*+ xdb N-9UV Patran �)67D¸�bD\¹3g(Ó]ðb��Ã� xdb N-"4

¬cû����N-.��3NY op2N-¬cºG»[./�3g(zn(Ã� op2N-"4¬

cû����.N-��� 
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�����

#�$%�Patran2008�)� ST´µ3Patran2008�5stä� Nastran bdfN-� datN

-Ðd� 

���_� � G�H�	�
 `a bcdefgh�VW�

�� 

9 PCOWindows$P�� Nastran.]� JOB»¼«	.ªR� 

:;<=>? 

O1PEF½¾�=

�� Nastran
�1ä"§©¿D�3��À67N-��]�"§»¼�	� 

O2P1ä Job.©¿D�� 

9 rcN-� Job«	D.¬V~�?39 authqueue=**.**6¬V��».D�O�y4á3

�� 20áP� 

O3P]�"§»¼�	� 

Á�N%`Â8¾¿2N-� 

Ã"4N-op3
¼ Nastran .«	~�� Nastran KL#(��O9N-?Ñ¾.op4

Äd&áP� 

e .�Ú9MD Nastran2010?«	� 

batN-�Ú 1OQ PATHP� 

d: :\MSC.Software\MD_Nastran\20101\bin\mdnast2011.exe d:\aaa\test1.dat 

d: :\MSC.Software\MD_Nastran\20101\bin\mdnast2011.exe test2.dat  

d: :\MSC.Software\MD_Nastran\20101\bin\mdnast2011.exe test3.dat mem=100mb buffsize=65537 

� �Å�|}
¼ Nastran.«	ýkOmdnast2010.exeP� 

� $ NastranKLÆ batN-9:��N-²DÇ
¼N-#39/:N-²D(Å�|}


¼� 

batN-�Ú 2OG PATH3¨�e¾­ÈßP� 

mdnast2010 d:\aaa\test1.dat 

mdnast2010 test2.dat 

mdnast2010 test3.dat mem=100mb buffsize=65537 

É!@D�N-#�4***.batO***4�ÈN-#P� 

ÊËÄ^_.***.batN-3Job��«	� 

O4P­Èß� 

� ��N-9Ì�À67N-. dir?^_� 

� «	KL#9 batN-g9.òÒ?Ç4N-#zn(Otest2.datP� 

�����

#�$%�MSC Nastran.gG$%� 
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���i� � G�H�	�
 jk�l�

���

�� NastranD3s����!¬V¬c�y.�Í��e (Î��4�ÏÐa���¼å

Ñ�
���¸�
��Ò9op¨KWTMASS©.���y¨K� 

:;<=>? 

O1P�.�y4 kgfD 

Î��.®7W�¼åae� 

        E�2.1e10  kgf/m2 

        ν�0.3 

        Ñ��7850 kg/m3 

        ���¸�OgP�9.8 m/s2 

rÓÆÒ9.-�ae� 

        1N= 1 kg- m/s2 

        1kgf = 9.8 N = 9.8 kg-m/s2 

        1 kg = 1 N- s2/m = 1/9.8kgf-m/s2 

e¯Ç#�+©ÔÜ�.�¼EF� 

�����	
�� 

 kgf�m kgf�cm kgf�mm 

�����E	 2.1 E 10�kgf/m2	 2.1 E 7�kgf/cm2	 2.1 E 4�kgf/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850 kg/m3 7850 * 10-6 kg/cm3 7850* 10-9 kg/mm3  

������g	 1 1 1 

PARAM,WTMASS, value 1 1 1 

 

*+�.�y��.Y kgf3g(Ü�.�yzÕY kgf3Ü�.�yopt{Ö×ae� 

h��yY mD3>Ø�y VolumeOVP= 1 m3� 

Ò9OMP= Ñ� * Volume = 7850 kg/m3*1 m3 = 7850 kg 

Ü�OWP= Ò9*���¸�OgP= 7850 kg* 9.8Om/s2P=7850 * 9.8 kg m/s2 = 7850 * 9.8 N  

�Ü�.�y* Nop` kgf1�±( 9.8� 

g(3Ü�OWP= 7850 * 9.8 N =(1/9.8)*7850 *9.8 kgf = 7850 kgf  

h��yY cmD3>ØOVP= 106 cm3� 

Ò9OMP= Ñ� * >Ø = 7850 * 10-6 kg/cm3 * 106 cm3 = 7850 kg 

Ü�OWP= Ò9 * g = 7850 kg* 980Ocm/s2P=7850 * 980 kg- cm/s2    

�Ü�op4( N4�y)3xop` kgf� 

Ü�OWP= 7850 * 980 kg- cm/s2 =7850 * 980*(1/100)kg- m/s2= 7850 * 980*(1/100)N 

 = 7850 * 980*(1/100)*(1/9.8)kgf = 7850 kgf 
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h��yY mmD3>ØOVP= 109 mm3� 

Ò9OMP= Ñ�*>Ø = 7850 * 10-9 kg/mm3 * 109 mm3 = 7850 kg 

Ü�OWP= Ò9*g = 7850 kg* 9800Omm/s2P=7850 * 9800 kg- mm/s2    

�Ü�op4 N)xop` kgf� 

Ü�OWP= 7850 * 9800kg- mm/s2 =7850 * 9800*(1/1000)kg- m/s2   

 = 7850 * 9800*(1/1000)N = 7850 * 9800*(1/1000)*(1/9.8)kgf = 7850 kgf 

	
��
����
�
���������� 

 kgf�m kgf�cm kgf�mm 

�����E	 2.1 E 10�kgf/m2	 2.1 E 7�kgf/cm2	 2.1 E 4�kgf/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850 kg/m3 7850 * 10-6 kg/cm3 7850* 10-9 kg/mm3  

������g	 9.8m/s2 980cm/s2 9800mm/s2 

PARAM,WTMASS, value 1/9.8 1/980 1/9800 

	
��
����
�
���������� 

 kgf�m kgf�cm kgf�mm 

�����E	 2.1 E 10�kgf/m2	 2.1 E 7�kgf/cm2	 2.1 E 4�kgf/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850*(1/9.8)kgf-s2 /m4 
7850 *(1/9.8)* 10-8  

kgf- s2 /cm4 

7850*(1/9.8)*10-12 

kgf- s2 /mm4 

������g	 9.8 m/s2 980 cm/s2 9800 mm/s2 

PARAM,WTMASS, V 1 1 1 

 

O2P�.�y4 ND3Î��.®7W�¼åae� 

        E�2.1e10 kgf/m2 

        ν�0.3 

        Ñ��7850 kg/m3 

        ���¸�OgP�9.8 m/s2 

�����	
�������	���  

 N�m N�cm N�mm 

�����E	 2.1 E 11�N/m2	 2.1 E 8�N/cm2	 2.1 E5�N/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850 kg/m3 7850 * 10-6 kg/cm3 7850* 10-9 kg/mm3  

������g	 9.8  9.8  9.8 

PARAM,WTMASS, value 1 1 1 

 

h��yY mD3>ØOVP= 1 m3� 

Ò9OMP= Ñ� * >Ø = 7850 kg/m3 * 1 m3 = 7850 kg 
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Ü�OWP= Ò9 * ���¸�OgP= 7850 kg* 9.8Om/s2P=7850 * 9.8 kg m/s2 = 7850 * 9.8 N 

h��yY cmD3>ØOVP= 106 cm3� 

Ò9OMP= Ñ� * >Ø = 7850 * 10-6 kg/cm3 * 106 cm3 = 7850 kg 

Ü�OWP= Ò9 * g = 7850 kg* 980Ocm/s2P=7850 * 980 kg- cm/s2    

4m�Ü�p7_( N4�y31��� Scale Factor� 

Ü�OWP= 7850 * 980 kg- cm/s2 =7850 * 980 *(1/100)kg- m/s2 = 7850 * 980 *(1/100)N 

 = 7850 * 9.8 N 

h��yY mmD3>ØOVP= 109 mm3� 

Ò9OMP= Ñ� * >Ø = 7850 * 10-9 kg/mm3 * 109 mm3 = 7850 kg 

Ü�OWP= Ò9 * g = 7850 kg* 9800Omm/s2P=7850 * 9800 kg- mm/s2    

4m�Ü�op_( N4�y31��� Scale Factor� 

Ü�OWP=7850 * 9800 kg-mm/s2=7850 * 9800*(1/1000)kg-m/s2 = 7850 * 9800*(1/1000)N 

  =7850 * 9.8 N 

	
��
����
�
��� 

 N�m N�cm N�mm 

�����E	 2.1 E 11�N/m2	 2.1 E 8�N/cm2	 2.1 E 5�N/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850 kg/m3 7850 * 10-6 kg/cm3 7850* 10-9 kg/mm3  

������g	 9.8 m/s2 980 cm/s2 9800 mm/s2 

PARAM,WTMASS, value 1/1 1/100 1/1000 

 

��Ñ�=7850kg/m3 = 7850 N- s2 /m4  

h��yY mD3>ØOVP= m3� 

Ò9OMP= Ñ� * >Ø = 7850 N- s2 /m4 * 1 m3 = 7850 N- s2 /m 

Ü�OWP= Ò9 * ���¸�OgP=7850 N- s2 /m * 9.8Om/s2P=7850*9.8 N   

u¦§�yp7D/1� Scale Factor� 

h��yY cm3>ØOVP= 106 cm3� 

Ñ� = 7850 kg/m3 = 7850 N- s2 /m4 = 7850* 10-8 N- s2 /cm4 

Ò9OMP=Ñ�* olume =7850 * 10-8 N- s2 /cm4* 10-6 cm3 =7850*10-2 N- s2/cm 

Ü�OWP= Ò9*���¸�OgP= 7850*10-2 N-s2 /cm 980Ocm/s2P=7850*9.8 N 

u¦§�yp7Dz/1� Scale Factor� 

h��yY mm3>ØOVP= 109 mm3, 

Ñ� = 7850 kg/m3 = 7850 N- s2 /m4 = 7850 *10-12 N- s2 /mm4 

Ò9OMP= Ñ�=* >Ø =7850 *10-12 N- s2 /mm4 *109 mm3 =7850*10-3 N- s2/mm 

Ü�OWP= Ò9 * ���¸�OgP= 7850*10-3ON-s2 /mmP*9800Omm/s2P=7850*9.8 N 

u¦§�yp7Dz/1� Scale Factor� 
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��
����
�
�������� 

 N�m N�cm N�mm 

�����E	 2.1 E 11�N/m2	 2.1 E 8�N/cm2	 2.1 E 5�N/mm2	 


���ν	 0.3 0.3 0.3 


��ρ	 7850 N-s2 /m4 7850 * 10-8 N- s2 /cm4 7850*10-12 N- s2 /mm4 

������g	 9.8 m/s2 980 cm/s2 9800 mm/s2 

PARAM,WTMASS, V 1 1 1 

 

�����

#�$%�MSC Nastran.gG$%� 

����� � mn;�G�H�	�
 >?opqrSstqr�XYVW�

���

MSC Nastranýþ.^�ÙÚ�Ò9ÙÚn(¬c4N%N-�q{ÐO?3q{Ûn(ÜÝ


Þ_ÙÚ3�	úûÇ�ß3B_à�,-�Üá{â.BãÞ_��a3q{ÛG��67ä�

��5ª{°.å¤ python{â3n(Þ_MSC Nastran.^�ÙÚ�Ò9ÙÚ� 

@ABCDEFBC!GH�� 

O1P^�ÙÚ�Ò9ÙÚ¬c" PunchO.pchPN-� 

a�1�9Z4MSC Nastran67?��MSC Nastranýþ.ÙÚ3n(�MSC NastranÙÚ

¬c" PunchN-3ªR4�9MSC Nastranx�?'�¨K�PARAM,EXTOUT,DMIGPCH� 

��Punch ������ Patran �	
� 

O2P^�ÙÚ�Ò9ÙÚ¬c" f06O.f06PN-� 

a��ST9 f06?¨C¬c.ÙÚ3n(��aeªR� 

Á9�	æ�&áOCEND5P'�aex�� 

 

COMPILE EXTOUT $ 

ALTER 'RETURN'(,-1) $ 

MATPRN KAA,,,,// $ 

MATPRN MAA,,,,// $ 

 

Ã'�¨KOBEGIN BULKP3�a�PARAM,EXTOUT,DMIGPCH� 
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��� 

���� 

 

���� 

 

���� 

 
 

�����

#�$%�MSC Nastran2005'()$%� 
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����  ucvw�vw�x<n;yyz5{XYm||S�

� � � � � � m<<x}||S}<<z�VW�

���

ç�
çè
éê
ëì©	§9�� Nastran�	�.G/
67DTG¬c^�ÙÚ�Ò

9ÙÚ.��3e kl�C� DMAP.ªR�^�ÙÚ�Ò9Ú¬c` op4N-.ªR� 

�����

�( OUTPUT43�¬cÒ9ÙÚOMGG�MAAP�^�ÙÚOKGG� KAAP3n(��

Nastran. DMAP��� 

============================================ 

�� MGG�MAA�KGG�KAA � DMAP 

============================================ 

� test2.op4���MGG�MAA�KGG�KAA�

h�� 
ASSIGN OUTPUT4='test2.op4', UNIT=11 , FORMATTED delete 

ID MSCJ TEST1  

Sol103  

COMPILE PHASE1DR  

ALTER 'CALL.*PHASE1B' $  

OUTPUT4 MGG,MAA,KGG,KAA//-1/11/0/ $  

EXIT $  

CEND  

­� 

MGG�G-set.Ò9ÙÚ� 

MAA�A-set.Ò9ÙÚ� 

KGG�G-set.^�ÙÚ� 

KAA�A-set.^�ÙÚ� 

���"� � ~���2��>����

IJKL:;
��

oÚäíîï�ðá0t{ae� 

O1Pkó�>�.ñ8òûá��.ýþO30�P� 

 

O2P��îï�ð���áXÃ�oÚ.ó��ð 4Dependent Region� Independent Region� 
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O3Pá0�����îï�ðá0¬cgG¨Æ.ôüõö��..,Õá9�ÐO®7�

..÷Õá939q§æ�ô¬V¨K� 

 

O4P��N-¬c�¬c*.pchN-3�+îï�ð)67� 
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O5P��)67�Ã� Utilities�Results�MSC.N Cyclic Symmetry Tool~�� 

No. Segments�ñ8îïK9 N� 

No. Harmonics�ñ8îïK9 N/2� 

Max Modes/Harmonic�¸»kóiK� 

 

O6P��nh�0Þ}ú�øù3� 



MSC 	
������ 

 32 

 

�����

ýþN-�cyclic_n3.bdf� 

#�$%�Patran2013� 

���,� � >���������p���

���

MSC Nastran���¸����	67D3MSC Patran,-?. inertial load��·����

���.�	��,:.�¸�3a�©Ô&á�.���¸����../:&á��/:.�

¸�3úMSC Patran/�B_,-Õ�� 

�����

MSC Nastran���¸���n(st(eóCªRRÐd� 

� ��567,-MSC Patran?. inertial load��æ�MSC Nastran?. GRAVx�R

Ðd� 

� 9MSC Nastran.67N-?ST�� ACCEL� ACCEL1x�RÐd� 

M#�N�

(ä���5á04�3G�ûk�.3�.��4 1m×0.5m×0.002m3ü�Bý��� 

 

 !�" 
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67q§þ-� 

q§�����.�`�¸�"�3"�ª84<0 0 1>3�¸�»[4 10m/s^2� 

q§û�&á���`�¸���"�3�¸�»[4 10m/s^23"�ª8,P3áX4<0 0 1>

�<0 0 -1>� 

 

#$%&'() 

�ìt{� 

O1Pq§�þ-e3áX�� Patran,-. inertial load��� ACCEL1x�RB_!"3

��ì���	�D� 

1P�� inertial load�����¸���� 

 

^_ GRAVx�3�?.ýþb^_� 
 

GRAV     2       0      10.      0.      0.     1. 

 

 

)67��nhÕ�f� 

����� ��	
� ��	�
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¸»Õ����4 1.68+10^6N/m^23y+Þß node 14.y�� 

¸[Õ����4 4.26+10^5N/m^23y+Þß node 1.y�� 

2P�� ACCEL1 x��gGÞß���¸���3ýþN-�G 45 �Þß3h�?.�¸

�ª84<0 0 1>3»[4 10m/s^23����Þß node 1&node 45� 45�Þß� 

ACCEL1  11              10.      0.     0.      1. 

1      thru     45 

10.Ê¯�¸�.»[3<0 0 1>Ê¯�¸�.ª8� 

t1 thru 45uÊ¯�¸���.Þßy�� 

)67��nhÕ�f� 
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¸»Õ����4 1.68+10^6N/m^23y+Þß node 14.y�� 

¸[Õ����4 4.26+10^5N/m^23y+Þß node 1.y�� 

D\(�óCªR��.��3Bý,:� 

O2Pq§û.þ-e3*+/Y���.T�`�¸���."�3�Ó·�st ACCEL1

x�.��RB_�¸�.��3ªR¨��5.!"3·Y�¸���.y�/:3r>��y

�ae� 

ACCEL1 11              10.      0.     0.      1. 

        11      12      20      21      29      30 

ACCEL1 11              10.      0.     0.      -1. 

        16      17      25      26      34      35 

 

9)67��?n(��`39q§û.þ-e�..23¦§Æ��.�¸�����..

	÷
%�Í� 

�����

ýþN-�GRAV
ACCEL1 - 1
ACCEL1 - 2� 

@Az{ Nastran2013 .�<3n(9 Nastran .z{|} X:\MSC.Software\MSC_Nastran\ 

20131\msc20131\Doc\pdf_nastran\reference\qrg\qrg.pdf?]`,-N-� 

#�$%�Nastran2013'()$%� 

���@� � �k����h ���	�
 $%���

�����

9Windows!"��ez{ Patran3GDb�`,-Õ���/���nh.¦§� 
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OP:;�

¥C¦§Gn�Y�4��z{m>�$%. Patran3��Y°± Patran�)
�2�	mz

{�¥e3­®¯� Patran�<� .���bß^��3?Í�<� /���nh� 

	
���

stãä­®¯.�Rã� Patran.nh3ØÙae� 

O1PWindows Start�Run: regedit� 

�2�HKEY_CURRENT_USER\Software\MSC.Software Corporation\MSC.Patran� 

 

O3P��°± Patran $%aN-²��a 16.1.0 �Õ. Patran $%Y 2008r23��a�

2008r2nhGEF3n(°±­®¯e. 16.1.0��N-²� 

Patran$%a�­®¯N-²�Õae� 

2013 = 20.0.0 

2012 = 19.0.0 

2011 = 18.0.0 

2010.2.3 = 17.2.0 

2010.1.2 = 16.3.0 

2010 = 16.2.0 

2008r2 = 16.1.0 
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2008r1 = 16.0.0 

2007__ = 15. __ 

2005__ = 13. __ 

O4P�2�� Patran��2�� PatranD3­®¯b�2^_,Õ$%.�� 

���F� � _=�i=���H��

Q6RS6�T
��

O1P� 2D>�Æ 3D>�.�ä�� associate���u�äÆ 3D>�.T�¯ -�� 

 

*+, 

O2Pv� 2D>��	à�èá3x� 3D>�.T� �	èá3­È4m!�T�y�à

��q3~��� Paverèá� 

 

Paver-. 

O3P�� Equivalence�(��Þß� 

O4Pèá 3D>�� 

 

3D-. 
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�����

#�$%�Patran2013� 

��_P� � ��e����� !VW�

UV�

��Y�+�¼�o�ÆZ4�-,�«�y�3Ì´��?8"�.�&-�Z��Y´�

�'���-3!µ�.�o��3ÀÁo�Æ´���.�����3(��������Z�

�3�Ráná4���������3����rG���K[O�¢����.���K4

0.08&0.123Ï����.���KÇ4 0.001&0.005P
��WX³
«o��³© ß3ò5@

ßö_4!".��´�3#3NÆ����,D3BG Hß3B$G�¼#�:�3ó�/�

Bý%,óÊ� 

q§?G&]�.Tb''`��»T3()9G/
*+< ���.
a�ý,-.e 

ij�eMSC NastranA���./0ªR� 

WX��VY�

ªR����]ß�� RBE2� RBE3»ToíÞßÆ?1ß3:e��]ß��»T÷íÞ

ßÆ��y��.ö�?1ß3w)9ó���?1ß��¾¿ CBUSH�
3CBUSH�
n(

����9B���o�ª8�.^�K�� 

 

ªRû�9��oíÆ÷í��2ñ8¾¿3�
33�
�84��}83:D1�4µ3

�
.»TÜ*�OPin flagsP3(!���o�Do&/by^58��� 
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�����

#�$%�Patran2013� 

��_�� �  ¡¢��V£S¤N&B�

�� 

6s� S3�
��|ú7 |ú7ä3�
.ª8�8�¼å/Y9�:39 MSC 

Patran?klm]CªRR¼å3�
.ª8�8�;9��ast��ß����;9R¼å3

�
.ª83��<&=Æ�
>?=Æ�R¼å3�
.ª8�8�3���
=Æ�R¼å8

�©�N�+�:.7ä3�
RÖ3ò5��.ªRYáô¼å3Náô¼å�Y/�ìZgG

.EF3ûY1�67/:ô.3�
.ª8�8�;9�e ij�Cs�.¼åªR3n»»

/0�:7ä3�
.��¼å� 

s�¦§e33�
.8�TYZ�
=Æ�. Y 83¥�ª8n��3�
.�
=Æ�

R¼å3N5kY3.ª8�¼å���3.ª83�¢Y3g9. �
.Räª83 �
.

Räª8n@�+MSC NastranA���e��567.��¾¿�� FEM��89:R�`�

������89:��
=Æ�JnªÔÕR¼å��73�
.ª8�8�;9�e B��

¥CªR�	ëì� 

:;<=>? 

O1PEF½¾�=

G�>C 3 ?G���7ä34u>C .�D3334qd3� 

   

/0�" 
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O2P4¾¿>C .Räª8:3�u �	à�èá3¼å��
���ü�þ-3��

A���¾gG¨KTn�È¼å3N1�!����67�9��¬c?1�¼å Applied Loads

¬cO��¬cºGu��P� 

   

 123�&'  45�6 Applied Loads 

O3PUóá0��3Ãó¾¿ Applied Loads
Translational.Markerf� 

 

78&'9�: 

O4P¾¿ FEM��89: field� 
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789�; 

O5P�� ¾¿.��89:¼å3.ª8� 

 

12<=>?@9 

O6P��
=Æ�R¼å3.8�� 
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12<=>?AB 

O7Pnh3�
.EFf3� 

   

<=>?CDE( 

�����

ýþN-�beam.dbOMSC Patran2012.2P� beam.bdf� 

#�$%�MSC Patran2010
MSC Nastran2010'()$%� 

 


