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Abstract Parametric modeling method based on PCL is studied with a cylindric steel structure
fixed at the sea bottom as an example. According to the practical problem, the outside radius,
the inner radius and the height of the structure, as well as the thickness of the shell and
plate of the cylindric structure are denoted by parameters. The structural mode analysis
and optimal design of the cylinder are carried out with the different parameters being used.
Chinese interfaces are applied in the above procedures, and some problems including user
interface, data transmission and event responses are discussed.
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FORTRAN C++
ui_menu_create( ) ui_item create( ) name
ui_exec_function( ) 1
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menu= ui_menu_create (menubar, "cylinder_menu", " ")

ui_item_create (menu, "clsx", " E...", FALSE )

ui_item _create (menu, "cssz", " M..", FALSE )

ui_item_create (menu, "zkbj", " BC..", FALSE )

CASE (“clsx™)
Ul_EXEC_FUNCTION (“cylinder_clsx™, "display™)

3
3.1
isotropic cylinder_clsx.pcl

form_id=ui_form_create("™,FORM_X_LOC_SML_NX2_SML, FORM_Y_LOC,"UL", FORM_WID_SML,
FORM_HGT_FULL," """

1 dbx1_id=ui_databox_create(form_id,""", UNFRAMED L_MARGIN, y_loc, 0.0,
DBOX_WID_SINGLE, " ",str_from_real( Elastic_Modulus ), TRUE, "REAL",1)

2 dbx2_id=ui_databox_create(form_id,"", UNFRAMED L MARGIN,y loc,
0.0,DBOX_WID_SINGLE," ", str_from_real (Poisson_Ratio),TRUE, "REAL",1)

3 dbx3_id=ui_databox_create(form_id,"",UNFRAMED L_MARGIN, y loc, 0.0,
DBOX _WID_SINGLE, " ", str_from_real( Density ), TRUE, "REAL",1) ui_button_create( )
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3.2
display() Elastic_Modulus, Poisson_Ratio, Density
ui_wid_set() ID, ui_wid_set(dbx1_id, "VALUE",Elastic_Modulus)
ok_cb() ui_wid_get( dbx1_id,"VALUE", Elastic_Modulus )

ui_wid_save("cylinder_clsx™)

c_material (Elastic_Modulus,Poisson_Ratio,Density)

3.3

3.2 c_material .pcl material .create()

STRING C[20](4)

C(1D)=str_from_real (Elastic_Modulus)

C(2)=str_from_real (Poisson_Ratio)

C(3)=str_from_real(Density)

C(a)=""

material.create( "Analysis code ID", 1, "Analysis type ID", 1, "steel",0, " "lsotropic",
1, "Linearity", 1, "Homogeneous", 0, "Linear Elastic", 1, "Model OptionslIDs",["", ", "",
", "1, [0, 0, 0, 0, 0], "Active Flag", 1, "Create", 10, "External Flag",FALSE, "Property
IDs™, ["Elastic Modulus"™, "Poisson Ratio™, "Density"], [2, 5, 16, 0], "Property Values",

C)

appforms.p appstrings.p PCL
C *_pcl *.cpp
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inner_radius outer_radius height
frame plate 3
3.1 3.2

sgm_const_curve _2d_circle v1( "1", 1, inner_radius, "Coord 0.3",

"', "[0 0 0], FALSE, sgm create curve_2d created ids )
sgm_const_curve_2d_circle v1( "2", 1, outer_radius, "Coord 0.3",

", "[0 0 0], FALSE, sgm_create_curve_2d_created_ids )
ga_group_transform_translate _1( 1, ["cylinder0"], "Coord 0",

"<0 0 3>, 24, 1, "cylinder"”, height/3.0 )

4.2

40 3 fem_create_mesh_surf 4()
elem(1)=str_from_real (2.0 * outer_radius * 3.14/40.0)
fem _create mesh_surf 4( "lsoMesh"™, 49152, "Surface 1", 1, elem, "Quad4" @
, "#, "#", "Coord 0", "Coord 0", fem create _mesh _surfa num_nodes, @
fem_create mesh_surfa_num_elems, fem create mesh_s nodes created, @
fem_create_mesh_s _elems_created )

4.3
group db_get group_id()
group ID ID db_count_elems_in_group()
elementprops_create()
cylinder_dimension.cpp “ "

c_model (inner_radius, outer_radius,height,frame,plate)

4.4
4 6
ui_wid get()
ui_wid_get( lIbc_name_box, "VALUE", lbc_name )
ui_wid_get( dbx1_id, "VALUE", load value_string (1) )
ui_wid_get( dbx2_id, "VALUE", load value_string (2) )
ui_wid_get_vstring( select_data_box, "VALUE", node_list)
cylinder_lbc (node_list, load value_string, Iname)

loadsbcs_create2( Iname, "Displacement™, "Nodal™, ", "Static"”, nodelist , "FEM", "Coord
0", "1.", loads, [, "] )
4.5

*.pcl  *_cpp p3epilog.pcl *.pcl  *_cpp
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Minput p3epilog.pcl

'Minput cylinder_clsx.cpp
ITinput cylinder_menu.cpp
cylinder.init()

MSC.Patran p3epilog.pcl
MSC.Patran 1 PCL
210m 2.1x 10"N/m? 0.3
7800kg/m* 5 =9m =10m
=210m =0.025m =0.03m 6 =8m =10m =210m
=0.03m =0.035m 5 6

Model Mode3 Mode7 Model Mode3 Mode7
Freg=0.42203 Freq=2.414 Freq=6.0224 Freg=0.39354 Freq=2.2285 Freq=5.517
5 =9m 6 =8m
6.
PCL
2 PCL

[1] James G.Grose, Douglas A. Marx, Mark Kranz, Paul Olson and Carl Ball. MSC.Patran
[2] . MSC.Patran  PCL



2003 MSC.Software

[3] . PCL  NASTRAN

[4] MSC.Patran2000(r2), PCL Reference Manual, Volume 1:Function Descriptions
[5] MSC.Patran2000(r2), PCL Reference Manual, Volume 2:Code Example

[6] MSC.Patran2000(r2), PCL and Customization



