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HOUNSFIELD TEST EQUIPMENT

LTD.

HS50K-S MATERIALS TESTING MACHINE

Double column load frame with 50kN capacity

Speed range 0.001 to 500 mm/min

Set speed resolution 0.001 mm/min

Speed accuracy 0.005%

Extension resolution 0.001 mm

Extension accuracy 0.01 mm

Force measurement conform to EN10002-2,

ASTM E4, DIN 51221

Accuracy 0.5% of applied force

Available, load cells:

5,10,25,50,100,250,500N

1kN,2.5kN,5kN,10kN,25kN,50kN

Automatic identification of load cell

Large backlit graphical display

Storage and retrieval of 5 Test profiles

Alpha numeric keypad

Multi unit

Multi language

High resolution graphical output direct to

standard printer

e Programmable Limits, Force, Extension,
Auxiliary and Jog

e Automatic auxiliary equipment recognition

e PC Control Mode for use with HOUNSFIELD
QMAT-Software (Win 95,98,NT)

e Height 1620mm, Width 720mm,

Depth 500mm, Weight 180kg

The H50K-S materials testing machine is designed to test a wide range
of materials including: Plastic, Rubber, Metals, Timber, Packaging
materials, Textiles, Leather, Chains, Wires, Medical products and
components etc. in Tension, Compression, Shear, Tear, Flexural and
Peel.

Through advanced technology and quality engineering Hounsfield has
produced this machine which is accurate and easy to use. Powerful as a
stand-alone unit, the machine capability is enhanced by the functionality
of connecting it direct to a standard printer and obtain a comprehensive
test report by pressing a single key.

The Hounsfield H50K-S machine can be used in laboratory and factory
environments. It is designed to work with the full range of contacting
and non-contacting Hounsfield extensometers.

By connecting the H50K-S to a PC and operating under Hounsfield
QMAT Software, the most complex tests are made simple to create or
run. The Software does also include statistical data analysis and
storage.

Hounsfield guarantees the resolution and accuracy of the machine by
providing a traceable calibration certificate free of charge.
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1. UAUMBY Pre-Processing

1.1 11lalsunsn MSC/NASTRAN for Windows Tagi nagasnsa Nlanats

1.2 naN New Model

Laoak in: la data LI @J ﬁl

A plate-fixed MOD
plate-test OD
zamplel.mod
tawer-vib MOD

File name: I| Open I
Files of tupe: [ Model Files [.MOD) x| Hewbodel |

1.3 nA7 File —> Import —> Geometry
1.4 @enid 199uUUNAZNINNTIATIZY (11 joint_j10.iges) aninawmas AL

Wil udanainin Open

Laak in: |‘E‘]Joint j @I gl

@ joint_1.igz
@ Jaint_1.ztp
joint_{_1.zat
joint_i10.igs
8] jaint_j10.stp
[#] jaint_j10_1.stp
@ Stitrnend._t

Filename: oint_j10igs Open |
Files of type: IAIIGeometry[".SAT;".><_T;".IGS;".STF’;".STLj Cancel |

H
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(@)
~
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IGES Read Options

— Entity Option:

™ Read Geometry Only

— Surface Option
V' Read Surfaces
& Diefault Trim Curves
2D Trim Curves
3D Trim Curves

Intemal Scale Factor: 39.37

~ Processing Options

N Merge Coincident Paints

Geometric Tolerance IU-UU4?92?5

()3 Canicel |

1.6 nAN Geometry —> Solid —> Stitch

ne Select All — OK — OK

Entity Selection - Select Surfaces to Stitch [ %]
@ Add ¢ Bemove ¢ Exclude Select Al | Heset | Pick |
%,[: | LDI h"'h Ereviaus | [IElete | ok I
LE{feiile] I .d More | Metbod"l Cancel |

1.7 nAN Mesh —> Geometry — Solids

N/ Select All — OK

Entity Selection - Select Solid(z] to Mesh
& Add " Bemove { Exclude Select Al | Fleset | Pick * |
lzl':: | LDI h"'h Erevious I Delete | oK I
AEifeii]e] I j Mare | I ettiad | Cancel |

AU 1 lwtea Element Size waz Max Size of Small Feature waanm OK



Automatic Mesh Sizing

~ Size For

& Tet Meshing

" Hex Meshing

- Basic Curve Sizing

Element Size
V' Beplace Mesh Sizes on Al Curves

¥ Min Elements on Edge

¥ Max &ngle Tolerance B

|

il

 Surface Interior Mesh Growth

™ Growth Factor

- Curvature-Based Mesh Refinement

™ Refinement Ratio
I | Befine Surtace fesh

¥ Max Elem on Small Feature IB
Max Size of Small Feature

™ Wertex Azpect Ratio

V' Mapped Meshing Refinement

1

—Azzembly £ Multi-Solid Sizing
™ Adiacent Surface M atching
I | Beniove Erevitus &lating
= | &idjuist Eolors

Tl

Cancel

1.8 ludiaq Title, Youngs Modulus, E, Poisson’s Ratio, nu & Mass Density

NUW PVC, 14, 0.35 WAz 1.3E-9 MMNAAU WAINA OK

Define Isotropic Material

e} I1 IiUEIPVE §0I0r|55 Palette... | I:ayerl‘l Type... ”
— Stiffre: Lirnit Stress 1364

Youngs Modulus, E - |1
Shear Modulus, G

Poiszon's Ratio, nu 0.3

tazz Density

Tension |U- Damping, 2C/Co

Compreszion

ID
Shear ID. Reference Temp.

~ Thermal
Expanszion Coeff,
Conductivity, k

Specific Heat, Cp 0

Heat Generation Factor ID.

1R

FUREtEE |

—
—

Nonlinear » > | Copy... |

Fhase Change > » |

Automesh Solids

— Mode and Element Options

MNode 1D i‘l CSys |D..Basic: Rectangular VI Mode Param... | Elem Param... |

Elem 1D |1 Froperty |1_Untit|ed vl Mew Prop... | Options... |
— Mesh Generation
-QK
Tet Growth Ratio |1.5 tad
V' Midside Nodes Cancel |
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1.9 nan Model —» Constraint —>» Nodal

NUN Fixed lutadg Title waanm OK

Create or Activate Constraint Set

nA Method” —> on Surface

=y
B e,

e T D
A I T
T Ay A Y,

g,
i

Ran RaNaznin1snivuaReularauan (1u 82) waanm OK
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N/ Fixed — OK —» Cancel

Create Modal Constraints/DOF

1.10 nAm Model — Constraint —> Set
AU 2 lwtaa ID waz X TRANSLATION lwtad Title waanm OK

Create or Activate Constraint Set

TRANSLATION

|1.FI=ED

A7 Model —» Constraint —> Nodal

¥

nA Method” —> on Surface —> 1@aNLABNRANFABINNT (W1 82) —> OK

Entity Selection - Enter Mode(s] to Select [ On Surfaces )
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NA Fixed —>TX —> OK —> Cancel

Create Nodal Constraints/DOF [ ]

Constraint Set 2 X TRANSLATION

‘ Calor {120 Palette... | La}le[h Coord Sys ID..Basic: Fectangular vi ‘
DOF——— 7
= # Symmetry o AntiSym .

Fixed | Pinned | | I

I 1Y v 12
' Symmetry | ' AntiSym
v RxV RY ¥ RZ Free | Mo Rotation |

Cancel

£ Symmetry | Z AntiSym |

1.11 naN Model —» Constraint —» Combine

Combine Constraint Data

@ Combine " Ovensrite

— Fram

From Set

i To[ Mew Setif Blank |

To Set I LI
Moare... I Last One | Cancel |

nM More, 1aan 1..FIXED lutas From Set uwaqna Last One

Combine Constraint Data

@ Combine " Ovensrite

— From

From Set

2. X TRANSLATION

Select Additional Set to Combine

Moare... I Last One Cancel

1.12 nAN Model —> Load —> On Surface

1.12.1 AN 5N ludad Title wdanm OK

%]

Create or Activate Load Set

B Tite [oM

Eeset

I Cancel |




1.12.2 @8N Surface 54 WANA OK

"’o ST,
L 1'}
"‘ v»‘-‘r:“‘-,}?' e

; e
i

Entity Selection - Enter Surface(s] to Select
move { Exclude __geled.aﬂl Beset | | Pigk“ |

Prev _ug[ e T

| || miEe =

1.12.3 AN 5N ludas FX —> OK —> Cancel

Create Loads on Surfaces [ %]
Load Set. 1 D
‘ Q_ol'o'r_l'lﬂ Palette... | i___'ay_iﬂl'l Coord Sys IU..Basic Rectangular _vJ
F ~ Direction ethod
Farce Per Area I G ..Coliﬁ[:g_oriehts
Force Per Node i Tt % | Copstant
Moment o : .
Moment Per &rea " Along Curve 1 arable
Maoment Per Node  Mommal to Plane - 1
Displacement SaEE Spesiy. A il
Enforced Fotation  Mommal to Surface l izl I | AR I
W elocity
- : reload=
Rotational 4 elocit =
Ac?cillg:a?ione el | _ Walue Function Dependence
Ratational Acceleration 2 ¥ |5 ID..None j
Pressure ' =
------------------------------------------------ Fr ID.
Temperature . .
Element Temperature Fz v IU-
Heat Flux
Heat Flux Per &rea . 1
Heat Flux Per Hode ;I | Phase ID' ID..NDne j
V| Midside Node Adjustment = 1
W Midside Nade Adjustmen oK | e |

1.13 AN Model —> Load —> Set

1.13.1 AN 2 Tugaa ID waz 10N ludaq Title waana OK
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Create or Activate Load Set

bz Tite 104

1.5M Resat

danayl.

Cancel

1.13.2 MMANduRaui 1.12.2 09 1.12.3 Taendasuailudas FX il 10

1.14 NeNdupaun 13 ngiua anludad FX A1 A8 5 aung 30

3 Title [30N

2 E=

318N

3 2o
Cancel |

2. UUMBU Processing

1.1 na% Eile —> Analyze

nm ludas Load Livalaan Load Set 5N

MASTRAMN Analysis Control [ %]
—Analyziz Condition —additional Info————————————
Analysiz Tupe I‘I..Static j MHumterat Timne Steps I‘IIZI
itial Time [Aerement
v lloaes IFiitial Time reremert I'I
utputEten | htenval |'|
V' Constraints : f
318N v Run Analysi
1= ittt 420N i
5.28M [ lterative Sobver Restarts... |
E..30M
- Dutput Requests Estimated Disk Space: 64 MBytes
Dutput Types |0.5tandard =l el | i I
For Group ID_.Entire Model _Ll Loads... | Cancel |




3.

[
.

MASTRAMN Analysis Control [ %]

—Analyziz Condition —Additional [nfo
Analyziz Type |1_.Static j Pl of Tinis Stz I‘IIZI
thial THme | Heremedt
I‘I..SN Ll IFiitial Time reremert I'I
; [HutputStenp | premnal |'|
I¥ Constraints |3..Eombined Set =l
v Run Analysi
= kit Earditione I ;I I R dhis
[ lterative Sobver Restarts... |
r— Output Requests Estimated Disk Space : B4 MBytes
Output Types ID_.Standard _'_I Advanced.. | ok I
For Group ID_.Entire Model _Ll Cancel |

v !
nA Yes uda6sTa File uazidan Folder dAmiuiivlwddaya — Save

MS5C Mastran for Windows B

OK to Save Model Mow 7

*Your model must be zaved prior to beginning your analysis. Press Mo to Cancel Analyzis.

1.1 TsunsnasyinnisatueuAnsinge Mnandseanns 2 uad

N/ Continue

1.1 Menduneun 1 uaz 2 Tneilaeu Load Set luiFas-auasuyn Set

AUAAU Post Processing

Meszage Review [ %]

[ Eatal Errars]

[ armng M essage(s]|

7 Information Message(s]

i Show Details...

Continue

3.1 nm View —> Select — Deformed and Contour Data
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Yiew Select [ %]

View1 Default 3 Yiew
Y Style————— - Model Style—| — Deformed Style — Contaur Style—|
" Draw Model & None - Model Only " None - Model Only
Xy vslD :
" Features " Deform % Contour
5y ws Set _
) " Animate " Criteria
%Y ws Set Value i : <
» " Full Hidden Line " Animate-pultiS et " Beam Diagram
5y ws Position
" Free Edge 1 estor " |soSurface
" Free Face % Tirace " Section Cut
5t Bt 2 | Foiite - - =
: i i
% Flonder LipiDefamation ectar |
|
#y Data... Model Data... | Defon‘nec_l and Contour Data... |

Push Model Data... to select Funchian.

[ Cancel |

3.3 1@8n 2..T1 Translation l1a4 Deformation (@N@ma‘mﬁ@wﬁﬂuuummu X)

3.4 Lﬁ@ﬂ 2.T1 Translation Tuga4 Contour (@N@ﬂ’]?ﬂim’mmimaﬂuﬁﬂu

LN X)
Select PostProcessing Data
Wiew 1 Drefault =7 Wiew
- Data Selection Sechun ot phcr
: I vl 1 Lot o]
Category .D..Any Guput e Wefite Sechat.. |
Tupe ID..VaIue or Magnitude VI £ Cortaur Seotions
I Dataat Carmgrs 'Numl_JerI Spacingl
i~ Output Set =
Frogram Analysis Type Set Walue
[1. MSC/NASTRAN Case 1 | MSCMNastian Static 0.
— Output % ector
Dreformation e i Al
Masimum M 1.569194
2.T1 Translati v| Hede :
Lot = Minimum 603 0
Contaur
Hode I aximum m 1.58.9194
Minirnum 603 0.

= Einal I utEut S et

Trace Locations. ..

Contour Options. .. |

Contour Yectors. .

DK

[itEt S et Horemert |1

FEreebody Display...

Cancel |

3.5 na OK — OK
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1. UUMBY Pre-Processing

1.1 1WlaTsunsy MSC/NASTRAN for Windows I9el nazadass Nlanais

1.2 nAN New Model

Laoak in: la data LI @J ﬁl

plate-fixed. MO0
plate-test OD
amplel.mod
ower-vib.MOD

File name: I| Open I
Files of tupe: [ Model Files [.MOD) x| Hewbodel |

1.3 ned File —> Import —> Geometry
1.4 @ena 289uuuNaziInN13manzy (U lens2006_4.iges) antnawnas 7

o Tnail waanm Open

Geometry File to Import HE
Loak e [ 3 len2008 =l = & &
@ lens2006_1.=tp lens2006_4_Tigs |§| support.igs
] lens2005_2.igs 8] lens2006_4_1.stp
lens2006_2.stp lens2006_.igs
lens2006_3.igs lens2006_5.stp
[=#] lens2006_3.5tp [=#] Prt000t.igs
8] lens2006_4.igs Stitched.x_t

Stitrnend._t
1 (3

File name: IIens?DDB_4.stp Open I
Files of type: IAIIGeometry[".SAT;".><_T;".IGS;".STF’;".STLj Cancel |




IGES Read Options

— Entity O ption:

™ Read Geometry Only

-~ Surface Option
¥ BRead Surfaces
& Diefault Trim Curves
" 2.0 Trim Curves
3D Trim Curves

Intemnal Scale Factor : 39.37

-~ Processing Dption
™ Merge Coincident Paints

Geometric Tolerance

ID.DD??S?S?

(8]8 Cancel |

1.5 nAN Geometry —> Solid —> Stitch

N/ Select All — OK —» OK

Entity Selection - Select Surfaces to Stitch

@ 4dd  Bemove

" Exclude

 —— -

AE{feji o) I

H

E
ﬁelectAIII Reset | Pick ™ |
Ereviousl Delete | ak |

More | Metbod"l Cancel |

1.6 NAN Mesh —> Mesh Control —> Size Along Curve

\3an Curve 1 —> OK

Entity Selection - Select Curve[s] to Set Mesh Size

& gdd ¢ Bemove

" Exclude

Y ——

i e} I

2|

§e|ectAII| Reset | Pick * |

Ereviousl Delete | Ok I

More | Metbod"l Cancel |

Nuw 3 Tudes Number of Element, ne Egual, n®@ Length —> OK
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Mesh Size Along Curves E3

— Mesh Size —Mode Spacing

& Egual " Parametric Flaiat |

" Biased {*

&' Mumber of Elements
" Geometric Bias

Bias Eactor |1

%) 5| Elements at Stars

" Element Size
I | it Elemion Lines

J¥ | ity Elem o Elesed Edges
Small Elements &t End

T |

o)
I | ir Elem an Dtfier Edges 2
it Uz £7) Brmall Elements ot Eetiter
~

Siall Elements st Bott Brds Cancel |

138N Curve 4 LAY 6 — OK

Entity Selection - Select Curve[s] to Set Mesh Size [ %]
Fiadd O Bemove ( Eyclude 48 Selectal | Reset | Pkt |
18] | toi Qp|1 .

% 7 P Delet oK I
7 Previous | Delete | i
[arou I j Mare | Metbod"l Cancel |

AW 30 ludas Number of Element, na Equal, nA Length — OK

Mesh Size Along Curves [ %]

~ Mesh Size -~ Mode Spacing

& Egual " Parametiic Bl |

" Biased g

&' Number of Elements 0
" Geometric Bias

Bias Eactor I 1

Snall Elements st Start

" Element Size

% | it Elemimm Lines:

o

J% | it Elem om Elased Edges

T |

0 SralliElEments ot Erd
I | kit Elenom ther Edges ELRlemeR \ﬂC OK
€1 5l Elements at Betiter
) Sl Elements at Both Ernds Cancel
nm Cancel
N .
1.7 nan Mesh —» Geometry —> Solids
ne Select All — OK
Entity Selection - Select Solid(z] to Mesh
@ gdd ¢ Bemove ¢ Exclude §e|ectAII| Fleset | Pick * |

lzl':: | LDI h"'h Erevious I Delete | oK I

AEifeii]e] I j Mare | I ettiad | Cancel |
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AU 2.2 ludag Element Size was Max Size of Small Feature aanm OK

Automatic Mesh Sizing [ %]

— Size For
& Tet Meshing " Hex Meshing

—Bagic Curve Sizging——————— [~ Surface Interior Mesh Growth

Element Size 22 [ Growth Factar I 3
01
OK

|

I™" Beplace Mesh Sizes on All Curves  Curvature-Based Mesh Refinement—————————

IV Min Elements on Edge ™ Refinement Ratio

1

V' Max &ngle Tolerance i3 I | Befine Surtace fiesh

¥ ban Elem on Smal Eeature |6 —Assembly / Multi-Solid Sizing

™ Adiacent Surface Matching -
I | Bemaye Brevious Slaving

i Cancel |
I st Eolars

Max Size of Small Feature

i
;

[T Wertex Aspect Flatio

V' Mapped Meshing Refinement

1.8 Tutes Title, Youngs Modulus, E, Poisson’s Ratio, nu k& Mass Density

a o

AUW PC, 2300, 0.37 LAY 1.2E-9 ANNAAL LANA OK

Define lsotropic Material

!10 J1 Title|PC golor|55 Palette...l I:ayerl‘l Type... ”

- Stiffness i~ Limit Stre: Faes Eeheil 1264
‘foungs Modulus, E |2SDD Tenzion IU_ Piamping: oy
lD.

Shear Moduluz, G |D_ Compression |D
Foizzon's Ratio, nu 037 s IU_ Feference Temp

— Thermal

Expansion Coeff, a ID.
B i Eunctons s> | Load... | Save... |
Conductivity, k 0
'I_ - N
Specific Heat, Cp 0 Hbninent s | oL
Heat Generation Factor ID. Phase Change > » | Ok I Cancel |

Automesh Solids

— Mode and Element Options

MNode 1D i‘l CSys |D..Basic: Fectangular VI Maode Param... | Elem Param... |
Elem 1D |1 Froperty |1 Untitled vl Mew Prop... | Options... |
— Mesh Generation

I~ Surface Mesh Onl .
Tet Growth Ratio |1.5 tad

V' Midside Nodes Cancel |




Tata

i

Ly o

1.9 nmilu Ctrl + Q AAtfuasn

naN Node —> Done

] iew ﬂuikpli ns

AT AL
R B
P ANATAN AV AV Tl
SRR

1.10 nAN Model —» Constraint —> Nodal

NUAW Fixed lutaa Title waanm OK
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H

Create or Activate Constraint Set

b1 Title [FIXED

Beset

Cancel |

nm Method”™ —>» on Surface
\@an Surface 68,69, 70, 71, 72 ez 73 LAaNA OK

Entity Selection - Enter Mode(s] to Select [ On Surfaces )
add C Hemove C Eylude |+71 selectal | Resst | Pk |
+?2 = — —
i 10[: I LDI h"'h :gg PBrevious | Delete | Ok I
(Ejfit e | _j tore | Metbod"l Cancel |
nA Fixed — OK —> Cancel

Create Nodal Constraints/DOF
Constraint Set 1 FIXED

‘ Caolor 120 Palette... | La}'3f|1 Coord Sys ID..Basic Fectangular VI ‘

1g[3l 24 Symmetry | # AnkiSym |

WV TV TY W 12 Pinned | oK |
' Spmmetry | ' AntiSym |

¥ Fx¥ By ¥ RZ Free | Mo Rotatioh | Cancel |
£ Spmmetry | Z AntiSym |

1.11 nAN Model —> Load —> On Surface
1.11.1 ANW 200N luedad Title waanm OK



Create or Activate Load Set

i

Title [2004

Besst |

Cancel |

1.11.2 @8N Surface 93 WANA OK

Selection - Enter Surface(z] to Select

% Add  Remove { Exclude

Y —

E’mup I j

Select Al | Eesel: | Pick ™ |

Previous | [iFletes | 0K I

Moe | Metod® | cancel |

1.11.3 WuwW 200 ludas FZ — OK —> Cancel

Create Loads on Surfaces [ %]

Load Set 1 200N

‘ §0|bf|10 Palette... | I:ayiarl'l Coord Sys IU..Basic Rectangular _vJ

F — Direction Method

Force Per &rea I~ G ;omponents

:‘10'09 Pte' Node " Wector % Eorstant
omenl - :

Mament Per Area " Along Curve skl

IE)d_on]ent Per f;lode " Normal to Plane: | I | I
isplacemen : : i

i - ~ Nomal to Surface SEECi. Sdyanced

W elocity

Rotational \/elocity e W alue Function Dependence

Acceleration | . = : pEn

Fotational Acceleration < W ID_ ID..None j

Pressure ' =

................................................ A

Temperature

Element Temperature

Heat Flux

Heat Flux Per &rea

Heat Flux Per Node ;I

Fz W [ao0

Phase ID.

ID..None j

¥ Midside Node Adjustment

ak Cancel |

139



2.

1.12 nAN Model —> Load —> Set

1.12.1 AN 2 Tugaa ID waz 300N ludad Title waanm OK

Create or Activate Load Set

b2 Title [300M

1.200W

FReset

Cancel

daa
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1.12.2 MANduaani 1.11.2 09 1.11.3 Iaandasuanludas FZ 1w 300

1.13 NN TuRaun 12 Insine vanludas FZ 2w Af9az 100 AU 1000

[
[

AURNAU Processing

Create or Activate Load Set

b3 Title [10004]

1.200W
2..300M
3.400H
4.500M
5.600N
6.700M
7..800M
8..300M

Beset

Ry,

Cancel

1.1 nA7 File —> Analyze

nm lutdas Load Livalaan Load Set 200N — na OK

MASTRAMN Analysizs Control [ %]

—Additional [nfo

— Analysiz Condition
Analysis Type |1.5tatic =l
v Loads
™ 'Qonstraints 2 00N
» » 3.400M
I= kit Earditione 4 500N
5..600M
E..700M
= Output Requests 7..800N
£..900M
Output Types 9..1000M
For Group 0..Entire Madel LI

—
—

Wumter e Time Steps:
I itial Time erement
[tEut Stepi ptenal

¥ Flun &nalysis

™ Iterative Solver Restarts... |

E stimated Disk Space : 246 MBytes

Advanced... | Ok I

Loads... | Cancel |

v 1
nA Yes uda69@a File uaziaan Folder &uduifiuinadays —> Save



3.

[
.

MS5C.Mastran for Windows

OK to Save Model Mow 7

*Your model must be zaved prior to beginning your analysis. Press Mo to Cancel Analyzis.

1.1 Tdsunsnazyinnisauaniaisinge Mnantszanm 5 wai

N/ Continue

1.1 Vmuduseud 1 uay 2 Ineiasu Load Set TlFasauasuyn Set

Meszzage Review E

I EatalErars]

[ arnma Message(s]

7 Information Message(s)

i Shaw Detalls...

Continue

AUAAU Post Processing

1.1 nm View —> Select

N/ Deformed and Contour Data

141

Yiew Select
Wiew 1 Default =7 Wiew
—#4r Style -~ Model Style | i~ Deformed Style i~ Contour Style -i
" Draw Model & None - Model Only ' None - Model Only
oy vz D
- " Deform & Contour
5y ws Set
| Animate " Criteria
5y ws St Walue
» " Full Hidden Line  Arimate-tultiSet " Beam Diagram
5y ws Position
" Free Edge 1 estor " |soSurface
L " Free Face {5 Miace " Section Cut
£ Xy ot Funchion | - : Ay
Sk D erarmat b
¥ Render i D efarmation ector |
|
#y Data... Model Data... | Deformed and Contour Data... |
Push Model Data... to zelect Function. ke Cancel |
A GL 1 o &
3.1.1  @an 1..MSC/NASTRAN Case 1 Luaa3 Output Set (NAQNET ABI

Load set 1)

3.1.2 18N 4..T3 Translation luda4 Deformation (guansAaausaly

LUALNY Z2)
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3.1.3 18N 4..T3 Translation lutag Contour (AHANIINIZANENTTLARAY

o/
N SHTRTINE )
Select PostProcessing Data E
Wiew 1 Default =7 Wiew
— Data Selection = Betion Bt Eton
Category ID..Any Olutput vl £ Bot el
Tupe ID..VaIue or Magnitude VI {7} Catitour Sections
™ Data at Comers Nu.rn}_Jarl Specingl
— Output Set
Frogram Analyzis Tope Set Value
1.MSCANASTRAN Case 1 j MSC.Mastran Static 0.
— Output W ectors
Dreformation Type 8 el
I arirnum 4031 0.31858
4..T3 Translati - Mode
Sl | Minimum 2300 00274162
Contour
Node I awirnum 4031 0.31838
Mirimum 2300 00274162
 final Wt et Trace Locations. .. | Contour Options. .. |
J Contour Y ectors. .. | Ok I
oot S et nerenent I'I
FEreebody Display... | Cancel |
na OK — OK
Ny o ¥
3.2 NTTUABNNITANITNITATEUTIRIAITNLAU
nmA View —> Select
NA Deformed and Contour Data
Yiew Select [ %]
Wiew 1 Default =7 Wiew
—#4r Style -~ Model Style | i~ Deformed Style i~ Contour Style -i
" Draw Model & None - Model Only ' None - Model Only
oy vz D
" Feat " Deform & Contour
5y ws Set
) i+ " Animate " Criteria
5y ws St Walue
» " Full Hidden Line  Arimate-tultiSet " Beam Diagram
5y ws Position
" Free Edge 1 estor " |soSurface
L " Free Face {5 Miace " Section Cut
5t Bt | I ostir oy
i [ efarmation ectar
¥ Render b |
|
#y Data... Model Data... | Deformed and Contour Data... |

Fush Model Data... to select Funchion.

0]

Cancel |

3.2.1

3.2.2
3.2.3

Load set 1)

@8N 1..MSC/NASTRAN Case 1 ludad Output Set (HadNS 184

1Aan 60031..Solid Von mises Stress Mida4 Deformation

LlAaN 60031.. Solid Von mises Stress a4 Contour



143

Select PostProcessing Data [ %]
Wiew 1 Diefault =7 Wiew
— D'ata Selection Sectom Cut Hption
3 | v[' 1 Cutfde] |
e Ay Ot —ltiad [efme Secton,..
Tupe ID..VaIue or Magnitude VI £ Cartour Sestions
™ Data at Corrers fllmEr I SHE I
— Output Set
Frogram Analyzis Type Set Value
1.MSC/NASTRAN Case 1 j MSC.Mastran Static 0.
i~ Output W ector
Deformation Tope 1 el )
0031 Salid ¥ or Mises Sh J Element I aximum 9366 14.60516
skl Minimum 6311 00234478
Contour
Elament b aximum 9366 14.60516
Minimum B3N 0.0234478
[ Final Gipu et Trace Locations... | Con_toiu Options... |
J Contour Y ectors... | oK I
WitEut Set Herement |1
FEreebody Display... | Cancel |
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1. UUMBY Pre-Processing

1.1 1WlaTsunsy MSC/NASTRAN for Windows I9el nazadass Nlanais

1.2 nAN New Model

Laoak in: la data LI @J ﬁl

plate-fixed. MO0
plate-test OD
amplel.mod
ower-vib.MOD

File name: I| Open I
Files of tupe: [ Model Files [.MOD) x| Hewbodel |

1.3 ned File —> Import —> Geometry
1.4 @ena 289uuuNaziInN13manzy (U lens2006_4.iges) antnawnas 7

o Tnail waanm Open

Geometry File to Import HE
Loak e [ 3 len2008 =l = & &
@ lens2006_1.=tp lens2006_4_Tigs |§| support.igs
] lens2005_2.igs 8] lens2006_4_1.stp
lens2006_2.stp lens2006_.igs
lens2006_3.igs lens2006_5.stp
[=#] lens2006_3.5tp [=#] Prt000t.igs
8] lens2006_4.igs Stitched.x_t

Stitrnend._t
1 (3

File name: IIens?DDB_4.stp Open I
Files of type: IAIIGeometry[".SAT;".><_T;".IGS;".STF’;".STLj Cancel |




IGES Read Options
— Entity O ption:

™ Read Geometry Only

-~ Surface Option

¥ BRead Surfaces

& Diefault Trim Curves
" 2.0 Trim Curves
3D Trim Curves

Intemnal Scale Factor : 39.37

-~ Processing Dption

™ Merge Coincident Paints

Geometric Tolerance ID.DD??S?S?

Ok Cancel |

1.5 nAN Geometry —> Solid —> Stitch

N/ Select All — OK —» OK

Entity Selection - Select Surfaces to Stitch

n B i—Jl_

B
SelectAIII Reset | Pick * |

F'rewous Delete | o |

-

& pdd ¢ Bemowe 0 Epxclude
ﬁroup I

More | Method ™ | Cancel |

1.6 NAN Mesh —> Mesh Control —> Size Along Curve

\3an Curve 1 —> OK

Entity Selection - Select Curve[s] to Set Mesh Size

& gdd ¢ Bemove

" Exclude

D ta] by
o
i e} I j

§e|ectAII| Reset | Pick * |

Ereviousl Delete | Ok I

More | Metbod"l Cancel |

Nuw 3 Tutdes Number of Element, ne Egual, n®@ Length —> OK
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Mesh Size Along Curves E3

— Mesh Size —Mode Spacing

& Egual " Parametric Flaiat |

" Biased {*

&' Mumber of Elements
" Geometric Bias

Bias Eactor |1

%) 5| Elements at Stars

" Element Size
I | it Elemion Lines

J¥ | ity Elem o Elesed Edges
Small Elements &t End

T |

o)
I | ir Elem an Dtfier Edges 2
it Uz £7) Brmall Elements ot Eetiter
~

Siall Elements st Bott Brds Cancel |

138N Curve 4 LAY 6 — OK

Entity Selection - Select Curve[s] to Set Mesh Size [ %]
Fiadd O Bemove ( Eyclude 48 Selectal | Reset | Pkt |
18] | toi Qp|1 .

% 7 P Delet oK I
7 Previous | Delete | i
[arou I j Mare | Metbod"l Cancel |

AW 30 ludas Number of Element, na Equal, nA Length — OK

Mesh Size Along Curves [ %]

~ Mesh Size -~ Mode Spacing

& Egual " Parametiic Bl |

" Biased g

&' Number of Elements 0
" Geometric Bias

Bias Eactor I 1

Snall Elements st Start

" Element Size

% | it Elemimm Lines:

o

J% | it Elem om Elased Edges

T |

0 SralliElEments ot Erd
I | kit Elenom ther Edges ELRlemeR \ﬂC OK
€1 5l Elements at Betiter
) Sl Elements at Both Ernds Cancel
nm Cancel
N .
1.7 nan Mesh —» Geometry —> Solids
ne Select All — OK
Entity Selection - Select Solid(z] to Mesh
@ gdd ¢ Bemove ¢ Exclude §e|ectAII| Fleset | Pick * |

lzl':: | LDI h"'h Erevious I Delete | oK I

AEifeii]e] I j Mare | I ettiad | Cancel |
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AU 2.2 ludag Element Size was Max Size of Small Feature aanm OK

Automatic Mesh Sizing [ %]

— Size For
& Tet Meshing " Hex Meshing

—Bagic Curve Sizging——————— [~ Surface Interior Mesh Growth

Element Size 22 [ Growth Factar I 3
01
OK

|

I™" Beplace Mesh Sizes on All Curves  Curvature-Based Mesh Refinement—————————

IV Min Elements on Edge ™ Refinement Ratio

1

V' Max &ngle Tolerance i3 I | Befine Surtace fiesh

¥ ban Elem on Smal Eeature |6 —Assembly / Multi-Solid Sizing

™ Adiacent Surface Matching -
I | Bemaye Brevious Slaving

i Cancel |
I st Eolars

Max Size of Small Feature

i
;

[T Wertex Aspect Flatio

V' Mapped Meshing Refinement

1.8 Tutes Title, Youngs Modulus, E, Poisson’s Ratio, nu k& Mass Density

a o

AUW PC, 2300, 0.37 LAY 1.2E-9 ANNAAL LANA OK

Define lsotropic Material

!10 J1 Title|PC golor|55 Palette...l I:ayerl‘l Type... ”

- Stiffness i~ Limit Stre: Faes Eeheil 1264
‘foungs Modulus, E |2SDD Tenzion IU_ Piamping: oy
lD.

Shear Moduluz, G |D_ Compression |D
Foizzon's Ratio, nu 037 s IU_ Feference Temp

— Thermal

Expansion Coeff, a ID.
B i Eunctons s> | Load... | Save... |
Conductivity, k 0
'I_ - N
Specific Heat, Cp 0 Hbninent s | oL
Heat Generation Factor ID. Phase Change > » | Ok I Cancel |

Automesh Solids

— Mode and Element Options

MNode 1D i‘l CSys |D..Basic: Fectangular VI Maode Param... | Elem Param... |
Elem 1D |1 Froperty |1 Untitled vl Mew Prop... | Options... |
— Mesh Generation

I~ Surface Mesh Onl .
Tet Growth Ratio |1.5 tad

V' Midside Nodes Cancel |




Tata

i

Ly o

1.9 nalw Ctrl + Q NAguasn

ne#N Node —> Done

] iew ﬂuikpli ns

P e
pA AT A Py o P
RV VA AW A e VA

S%SS"AVA.V&AQESAVS;

1.10 nAN Model —» Constraint —> Nodal

NUAW Fixed lutaa Title waanm OK
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H

Create or Activate Constraint Set

b1 Title [FIXED

Beset

Cancel |

nm Method”™ —>» on Surface
\@an Surface 68,69, 70, 71, 72 ez 73 LAaNA OK

Entity Selection - Enter Mode(s] to Select [ On Surfaces )
add C Hemove C Eylude |+71 selectal | Resst | Pk |
+?2 = — —
i 10[: I LDI h"'h :gg PBrevious | Delete | Ok I
(Ejfit e | _j tore | Metbod"l Cancel |
nA Fixed — OK —> Cancel

Create Nodal Constraints/DOF
Constraint Set 1 FIXED

‘ Caolor 120 Palette... | La}'3f|1 Coord Sys ID..Basic Fectangular VI ‘

1g[3l 24 Symmetry | # AnkiSym |

WV TV TY W 12 Pinned | oK |
' Spmmetry | ' AntiSym |

¥ Fx¥ By ¥ RZ Free | Mo Rotatioh | Cancel |
£ Spmmetry | Z AntiSym |

1.11 nAN Model —> Load —> Nodal
1.11.1 ANW 200N luedad Title waanm OK



Create or Activate Load Set [ %]
b1 Title [2004
Beset

Cancel |

1.11.2 1@3an Node 1834 Waanm OK
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1.11.3 NN 200 ludas FZ —> OK —> Cancel

Create Loads on Surfaces
Load Set 1 200M
‘ Qolorl‘lﬂ Balette... | I:ayerl‘l Coord Sys ID..Basic Rectangular j
_ - Direction Method
OICE FS
Force Per Area | | * Components
Farce Per Node  Wector 0% | Loristant
Moment
Maoment Per Area ™ Along Curve 1 it
IE)d_on]ent Per rt~lode  Mommal to Plane | I | I
1splacemen SEECI. | )
Enfarced R atation " Moimal to Surface iel i
W elocity
Fiotational % elocity [ Lo \al Function D 4
Pl | Walue unction Dependence
Fotational Acceleration < W ID_ ID..None j
Pressure
------------------------------------------------ Fr ID.
Temperature
Element Temperature Z v |2Ud
Heat Flux
Heat Flux Per &rea
Heat Flux Per Node | Phase ID' ID..None j

v Midside Node Adjustment

oK Cancel
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2.

3.

J4UMAYW Processing

2.1 ned File —> Analyze

np OK

[
uJ

MASTRAM Analysiz Control

—Analysiz Conditions — Additional [nfo

Analysis Tupe I 1..5tatic .Li Mizeereiine gy %

o e 200N [ itial Time rerement I1

¥ Corstraints I1_.FI><ED j e :

= Mkt Earditicrs I L! it

™ lterative Solver Restarts... |

~ Output Request: Estimated Disk Space : 24 MBytes

Output Types [0 Standard = Advanced.. | ’TI

For Group |D_.Entire Model j Loads... | Cancel |

nA Yes WAd6Ta File uaziann Folder dAmuifiulnadeya —> Save

MS5C Mastran for Windows B

OK to Save Model How ?

*r'our model must be saved prior to beginning vour analyziz. Fress Mo to Cancel Analysiz,

n@ Continue

Meszzage Review E

I EatalErars]

[ ammg Message(s]

7 Information Message(s)

i Shaw Detalls...

Continue

2.2 TsunsnazinnisAanuanuAnsine] duandszunn 5 wii

AURNAU Post Processing

2.1 nm View —> Select

N/, Deformed and Con

tour Data

2.3 vuduneun 1 uaz 2 naasu Load Set llFaeaunsumn Set
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3.2

Yiew Select [ %]
Wiew 1 Default =7 Wiew
—or Style———— - Model Style | i~ Deformed Style i~ Contour Style -i
" Draw Model & None - Model Only ' None - Model Only
oy vz D
" Deform & Contour
WY v Set . o
) " Animate " Criteria
7 5 v Get VWalue : : .
» " Full Hidden Line  Arimate-tultiSet " Beam Diagram
5y ws Position
" Free Edge 1 estor " |soSurface
L " Free Face {5 Miace " Section Cut
5t Bt | ookt oy
tpn [ et b
G feip I efammation ector |
|
#y Data... Model Data... | Deformed and Contour Data... |

Fush Model Data... to select Funchion.

0]

Cancel |

3.1.1 1@an 1..MSC/NASTRAN Case 1 li184 Output Set (RAANS U84

Load set 1)

3.1.2 @8N 4..73 Translation luda9 Deformation (@N@ﬂ’mﬁaﬂuﬁ'ﬂu

LLALNY Z)
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3.1.3 @8N 4..T3 Translation lug@3 Contour (ANANIINITANLNITAREY

519 MALIILNL Z)

Select PostProcessing Data

Wiew 1 Default =7 Wiew
- Data Selection

Category ID..Any Olutput VI
Type ID..VaIue or Magnitude VI

™ Data at Comers

= Betion Bt Eton

r

5 oo Sectione

furnber I SpaEcihg l

[Euthipdel

[efine Section. .

— Output Set
Frogram Analyzis Tope Set Value
1.MSCANASTRAN Case 1 j MSC.Mastran Static 0.
— Output W ectors
Dreformation Type 8 el
I arirnum 4031 0.31858
i - Mode
T 1 sl | Minimum 2300 00274162
Contour
I awirnum 4031 0.31838
MNode
Mirimum 2300 00274162

— Fifal tmnt S ————————

[ utput S et Herement I'I

Trace Locations. .. |

Contour Options. .. |

Contour Y ectors. .. |

[ |

FEreebody Display... |

Cancel |

nn OK — OK

NITUABINNIANIINITANLVBIAIHIAL

N/ View —> Select

nm Deformed and Contour Data



Yiew Select [ %]

Wiew 1 Default =7 Wiew
—or Style———— - Model Style | i~ Deformed Style i~ Contour Style -i
" Draw Model & None - Model Only ' None - Model Only
oy vz D
" Features " Deform & Contour
WY v Set . o
) " Animate " Criteria
7 5 v Get VWalue : : .
» " Full Hidden Line  Arimate-tultiSet " Beam Diagram
5y ws Position
" Free Edge 1 estor " |soSurface
L " Free Face {5 Miace " Section Cut
15 W o Furction | oot Ay
i [ efarmation ectar
¥ Render b |
|
#y Data... Model Data... | Deformed and Contour Data... |

Fush Model Data... to select Funchion.

0]

Cancel |

3.2.1  1@an 1..MSC/NASTRAN Case 1 luge9 Output Set (NAANT U84

Load set 1)

3.2.2 1@8an 60031..Solid Von mises Stress luta4 Deformation

3.2.3 1A8N 60031.. Solid Von mises Stress l1da4 Contour

Select PostProcessing Data

Wiew 1 Default =7 Wiew
- Data Selection

Category ID..Any Olutput VI
Type ID..VaIue or Magnitude VI

™ Data at Comers

Sectom Cut Hption
£ Butkode!

5 N Dortonn Gectins

fdurmnter |

Spacing |

— Output Set
Frogram Analyzis Type Set Value
1.MSC/NASTRAN Case 1 _VJ MSC.Mastran Static 0.
— Dutput 'V ector
Dreformation Tope 1 el
B0031_Sold Von Misss Stess <] Elomeny Mamum S35 1450518
= Minimum E911 0.0234478
Contour
b aximum 9366 14.60516
Element
Minimum E911 0.0234478

= Fial itk Eet

WitEut Set Herement l 1

Trace Locations... |

Contour Options. .. |

Contour Y ectors... |

[ |

FEreebody Display... |

Cancel |
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