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Inlet Average Maximum Maximum
Inlet Area Outlet Area
Material Diameter . s Area Force Stress
(mm’) (mm.) ;
(mm) (mm) (kgf) (MPa)
5.2 2473 19.63 20.43 155 74.4

5.4 22.9 19.63 21.26 188 86.70

NOULAN
5.9 24763 19.63 22:13 255 113.01

(Copper)
5.8 26.42 19.63 23.02 335.6 142.96
6.0 28.27 19.63 23.95 341 139.63
31 21.23 19:63 20.43 156.3 75.02
o 5.4 22.9 19.63 21.26 325 149.89

Nodriand

5.6 24.63 19.63 2243 395 175.06

(Brass)
5.8 2642 19.63 23.02 548 233.44
6.0 2827 19.63 23.95 550 225.22

M1 4.2 yaadNINIRIEIzgANBYRSaIAnANEL

I f) (Material) Inlet Diameter (mm) Final Length (mm)
1 34.6
5e4 38.4
NOIUAN
5.6 41.6
(Copper)
5.8 46.6
6.0 47
5.2 33.6
4 5.4 38.6
VIRNINGIGH)
5.6 41.2
(Brass)
5.8 47
6.0 NANTVINAT
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o v = v v gy = 1o =
AITNN 4.3 !!ﬁ'FNﬂ7!!5\79)\3!!@3’?7Tﬂinﬂlﬂumﬂﬂ]ﬂﬂ]inﬂa@qyﬂﬂia‘”f)q DIE tmnv 8 997119 DIE

YWIA 5 NaUAS
Inlet Inlet Outlet Average Maximum Maximum
Material Diameter Area Area Area Force Stress
(mm) (mm’) (mm’) (mm”) (kgf) (MPa)
52 21.23 19.63 20.43 135 64.8
54 22.9 19.63 21.26 170 78.40
NDIULAN
5.6 24.63 19763 22413 265 117.44
(Copper)
5.8 26.42 19.63 23.02 251 106.92
6.0 28.27 19:63 23.95 299 122.44
52 21.23 19.63 20.43 205 98.40
7 54 22.9 19.63 21.26 305 140.66
nNodtviao
5.6 24.63 19.63 22:13 443 196.33
(Brass)
5.8 26.42 19:63 2302 381.6 162.56
6.0 2827 19.63 23.95 390 131.04
TN 4.4 YaAIRIA N TAghNBveSaTANATEY
I A(Material) Inlet Diameter (mm) Final I.ength (mm)
Opd 33.6
54 322
NDIULAN
56 40.8
(Copper)
58 422
6.0 454
52 34.65
. 5.4 38
NOIUHADY
5.6 41
(Brass)
5.8 41.8
6.0 NAMITVINAT
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MTNN 4.5 UTAINNTIAWMASANIUALTA IADINNTINARIYNASIYES DIE 110 10 99717 DIE

YA 5 Naatuns
Inlet Inlet Outlet Average Maximum Maximum
Material Diameter Area Area Area Force Stress
(mm) (mm’) (mm?) (mm’) (kg (MPa)
52 21.23 19.63 20.43 86.4 41.47
54 22.9 19.63 21.26 1247 58.57
NBIUAN
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5.2 21.23 19.63 20.43 149.2 71.61
4 5.4 22.9 1963 21.26 292.4 134.85
NDILHaod
5.6 24.63 19.63 2213 4112 182.24
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5.8 26.42 19.63 23.02 425 181.05
6.0 28.27 19.63 23.95 475 194.51
M3 4.6 HFAIA N1 IZATEVESAIANATOY
I f(Material) Inlet-Diameter-(mm) Final'Length (mm)
5:2 32.2
54 35.6
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5.6 39.6
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5.8 41.2
6.0 46.2
52 32
i 5.4 37
Nadrand
5.6 40
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5.8 NANTIVINAT
6.0 NAMSVIAAT
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Command > *grid u_domain

Enter rectangular model grid mininumx : *grid u_spacing
Enter rectangular model grid x spacing : *grid v_domain
Enter rectangular model grid mininumy : *grid_v_spacing
Enter rectangular model grid y spacing : *set _grid on

Command > *fill_view

Command > *add_points

Point added.
Point added.
Point added.
Pointadded. . Jf = L1—C)-pN 7/t
Enter point coordin:

Line added.
Line added.

Line added.

(
i

: ! G e

Enter line points : ST
AW
=

Command > *

Enter move poin

Enter move point list : *set_mo

Command > *move_points

Enter move point list : all_existing
Enter move point list : *add_nodes
Node added.
Node added.
Node added.
Node added.
Node added.
Node added.
Node added.
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Node added.

Enter node coordinates (X) : *add_elements
Enter element node (1) : 6

Enter element node (2) : 7

Enter element node (3) : 8

Enter element node (4) : 5

Element added.

Enter element node (1) : 5

Enter element node (2) : 8

Enter element node (3) : 1

Enter element node (4) : 4

Element added.

Enter element node (1) 74

Enter element node (2) : 1

Enter element node (3) ;.2

Enter element node (4) :/3

Element added.

Enter element node(1): *sub- divisions
Command > *subdivide elements

Enter subdivide element Tist: 3

Enter subdivide elementiist : #{End ofList
Enter subdivide elementiist: *sub_divisions
Command > *subdivideelements

Enter subdivide element list ;%2

Enter subdivide element list : # | EndofList
Enter subdivide element list : *sub_divisions
Command > *subdivide _elements

Enter subdivide element list: 1

Enter subdivide element list : # | End of List
Enter subdivide element list : *sweep_all
Deleting 22 duplicate nodes !

Deleting 0 collapsed elements !

Deleting 0 duplicate elements!

Deleting 0 duplicate points !
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Deleting 0 collapsed curves !

Deleting 0 collapsed surfaces !

Deleting 0 duplicate points !

Deleting 0 collapsed curves !

Deleting 0 collapsed surfaces !

Deleting 0 duplicate curves!

Command > *renumber_all

Command > *set_grid off

Command > *fill_view

Command > *apply type fixed displacement

Command > *apply_dof'y

Command > *add_apply _nodes

Enter add apply nodedist” 127 831 3276869 70-71 72 192,193 194 195 196 1974198 199 200 201 202
203 204 205 206 207 208.209-210

Enter add apply node list+# | End of Tist

Enter add apply node, list: *set_table type

Enter table type : time

Enter table type : *table add

Tabular data point-added.

Tabular data point added.

Enter tabular data point(X) : *table, fit

Enter tabular data point (X)': *news apply

Enter tabular data point.(X) : *apply_typefixed displacement
Command > *apply dofx

Command > *apply_table x0

Enter boundary condition table name : tablel

Command > *add_apply_nodes

Enter add apply node list : 23 14 18 22 26 30

Enter add apply node list: # | End of List

Enter add apply node list : *material_type mechanical:isotropic
Command > *material_value isotropic:youngs_modulus
Enter value for 'mass_density' : *material_option isotropic:plasticity:elastic_plastic *material_type

plasticity



Command > *material_value plasticity:yield_stress
Command > *add_material elements

Enter add material element list : all_existing

Enter add material element list : *geometry type mech_axisym_solid
Command > *geometry option cdilatation:on

Command > *add geometry elements

Enter geometry add element list : all_existing

Enter geometry add element list : *contact deformable
Enter geometry add element list : *contact_value friction
Enter value for 'film' : *add_contact body elements
Enter contact body add element list : all”existing

Enter contact body add element list : *new_centact \body
Enter contact body add element list : *contact( rigid
Enter contact body add elementtist : *contact value friction
Enter value for film' : *add” contact ~body.curves

Enter contact body add curve list +all existing

Enter contact'body-add-curye list : *loadcasetype static
Command > *loadease_option nonpos:on

Command > *loadcase value time

Command > *loadcase _option stepping: fixed

Command > *loadcase_value nsteps

Command > *job_class mechanical

Command > *add_job ‘loadcases Icasel

Enter add job loadcase : *job..option frictype:coulomb
Command > *job_option large:on

Command > *job_option cdilatation:on

Command > *job_option update:on

Command > *job_option plasticity:s_strn_rr

Command > *job_option plasticity:l strn_mn_add
Command > *job_param post

Command > *add_post_tensor stress

Enter add job post tensor : *add_post_tensor strain

Enter add job post tensor : *add_post_var von_mises

Enter add job post variable : *add_post_var mean_normal
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Enter add job post variable : *add_post_var tepl_strain
Enteradd job post variable : *add post var stress_1
Enter add job post variable : *add_post var stress_2
Enter add job post variable : *add_post_var strain_1
Enter add job post variable : *add_post_var strain_2
Enter add job post variable : *job_option dimen:axisym
Command > *save _model

Model file modell.mud opened for writing.

Model saved to modell.

Command > *update job

Command > *submit_job 1

Job check complete.

Job job1 submitted!

Command > *monitor_job

Command > *post open..default

Number of increments deteeted 41

Command > *¥set_deformed-on *find! solid_outline
Command > *post.contour ' bands

Command > *post_value 1st Cotnp-of Stress

Enter post variable :*post’ monitor

Post increment 5:0

Post increment 10:0

Post increment 15:0

Post increment 20:0

Post increment 25:0

Post increment 30:0

Post increment 35:0

Post increment 40:0

Post increment 45:0

Post increment 50:0

Post increment 55:0

Post increment 60:0

Post increment 65:0

Post increment 70:0



Post increment 75:0
Post increment 80:0
Post increment 85:0
Post increment 90:0
Post increment 95:0
Post increment 100:0
Post increment 105:0
Post increment 110:0
Post increment 115:0

Post increment 120:0

Post increment 125:0
Post increment 130:0

Post increment 135:0

I L T T
i

Post increment 185:0
Post increment 190:0

Post increment 195:0

Post increment 200:0

End of analysis!
Command > *post_rewind
Command > *post_close

Command > *quit yes
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