Beam

<« Chapter 7
E

A. New Study.

Beam Combine ANALYSI§W

Step 1. If necessary, open your Beam1 part file.
Step 2. Click Simulation | Simulation | on the Command
Q
Study

Step 3. Click the drop down =1 of Study Advisor
toolbar and click New Study. =

Advisor

on the Simulation

Step 4. In the Study Property Manager:
under Name, Fig. 1
key-in Beam Combine
under Type

select Static

click OK W? .

B. Fixture.

Step 1. Click Bottom @ on the Standard Views toolbar. (Ctrl-6)
e
Step 2. Click the drop down =1 of Fixtures Advisor |4disr | on the
Simulation toolbar and click Fixed Geometry. —
Step 3. In the Fixture Property Manager:

under Standard, Fig. 2

select Fixed Geometry ﬁ

in the Face, Edges, Vertices for Fixture field
click the two bottom split faces on Beam,
Fig. 3

click OK

« R B9
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C = F orce. Force/ Torgue ?

EE:
Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7) :
iﬂ Force/Torque 3

External

Step 2. Click the drop down =1 of External Loads | czds...| on the Simulation @ Fm&
toolbar and click Force. - |8 rorque

i) W
Step 3. In the Force/Torque Property Manager set:
4

under Selection, Fig. & Hormal

" Selected direction
select Force i

. E IEninsh (IPS) - I
click split line face on top of Beam, Fig. 5 1 [Bn Ebr
under Units »

[T Reverse direction

select English Face & Peritem
set Force Value 23 e Total
click OK ﬁ:ﬁ? . Fig. 4

D. Run. won Miges (Minm*2 (MPa))
15567 ‘
Step 1. Click Run on the Simulation toolbar. 14270
Step 2. Note the Yield strength: 11576
15.567 mega pascals, Fig. 6 w 10378

. 8.0

7754
6.457

. 5189

|
yours might be slightly different.lw lu

u

. 3892

2595
1.295
0.001

— Yield strength; 20.000
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E. Results - Factor of Safety. T | " Fattor of Safety ___?

&t Beam Combine (-BEAM COMBINE <

Step 1. Right click Results folder in the % (Ycu v R @ @‘
Simulation Study Tree and click Define EE cormections Message vl
Factor Of Safety Plot, Fig. 7. a{g?{ Fredt Step 10f 3 Al
od Forcer oo oot
- Advisor...
Step 2. In the Factor of Safety Property Man- {C:h|t 1| r— v R @ &
ager, Fig. 8 ERFSR esults - Step 2 of 3 =

g Stress &( Define Factor OF Safety Plot, Mulkiplication Fackor
. &l isplace E Define Stress Flot..,
Step 1 Clle NeXt @ E---Eztr:inl &l Define Displacement Plat. .. ?
Fig. 7 vx @0
Step 2 confirm Multiplication factor is 1 and click Next @ sepaeld o A
distribution
Step 3. In the Factor of Safety Property Manager © G Y
Step 3, Fig. 8
select Areas below factor of safety ::Eﬂ:resu”n't cppreprise
note Minimum factor of safety 1.28475 i foctr of sfet:
your FOS might be slightly different ~
click OK % Fig. 8

Step 4. View the FOS plot. The red members will not support the current load. Blue members
indicates we can increase the load.

Step 5. Next, we will change load using formula
current FOS * current Force = safe load
or 1.28475 * 23 Ibs. = 29.549 Ibs.

Try 29.549 1bs of force.

F. Edit Force' gsveam Combine {-BEAM COMBINE<:
Step 1. Double click Forcel in the Simulation Study Tree _%Eg;'ﬂ‘jﬂm _
to display the Force Property Manager, Fig. 9. o) f Fictures [0k
o Fedt Force/Torque Py
Step 2. In the Force/Torque Property Manager set: o %:W
under Force, Fig. 10 é-{éizssulﬁpuons (| Torae
Force Value 29.549 S T g
Tip: Key-in *1.28475 in the Force Value field | B e )
after the 23, press Tab key and let SW do [ Factor of Safety1 (-Fot p—

l I—_l Fig. 9 -
23%1.28475 - Ibf 7 Selected direction
the math

B [eoshors) =]
click OK 'Qﬁﬁ# . 1 [sog]ir

™ Reverse direction
% Fer item
£ Total

Fig. 10
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G. Run.

Step 1. Click Run " | on the Simulation toolbar. lu
Step 2. Note the Yield strength: w aa
20,000 mega pascals, Fig. 11.

H. Confirm Factor of Safety = 1.

von Mizes (MAnm*2 (MPa1)
20.000
I 18.333 ‘
_ 16687
15000
_ 13333
_ 11 EET
. 10.000
. 5.334

_ G.BGET

. 5.000

3334
1667
0.0o

— Yield strength:; 20.000

Step 1. Double click Factor of Safetyl in the Simula- gﬁ; m——— ' —
tion Study Tree to display the Factor of Safetyl %@t st N
e Connections essage ¥
plOt, Fig. 12 é---g:fFixtures |M . |
g Fixed1 Step 1 of 3 Al
E| @ External Loads :
Step 2. All members should be blue. The blue member | 2 el 25 o
Wlll Support the 103(1 {CResuIt Options
=] {EIResults
@ Stress] {-vonlises-)
Step 3. Double click Factor of Safetyl in the Simula- g:EE‘zE:::in_w::utilv (ros )
tion Study Tree to display the Force Property &‘ Step 30f 3 A
Manager, Fig. 12. Fig. 12 Factor o sfety
& jgfe:tsybelow fackor of ‘
Step 4. In the Factor of Safety Property Manager, Fig. 13 D

Step 1 click Next @
Step 2 click Next @

Step 5. In the Factor of Safety Property Manager Step 3, Fig. 13
select Areas below factor of safety
note Minimum factor of safety 1.00001
your FOS might be slightly different

click OK ‘iﬁ? .
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afety result

ased on the appropriate
titeria

inirnum Factor of safety:

1.00001 ‘

Fig. 13
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I. Efficiency.

Step 1.

Step 2.

Step 3.

Step 4.

Click Tools Menu > Mass Properties.

Make note of Mass in grams in the Mass
Properties dialog box and close dialog

[X], Fig. 14.

Use formula total load in lbs. * 4.54 /
Structure Mass in grams =
Efficiency

29.549 * 454/ 4.56 =29.41

Save. Use Ctrl-S.

-[=Mass Properties

©

=lo1=|

Opkions. .. |

BEAM1.SLDPRT

Owverride Mass Properties. .. Recalculate |

™ Includs hidden bodies{components
™ Create Center of Mass feature

™ show weld bead mass

Report coordinate values relative to:

-- default - j
[Mass properties of BEAM1
Configuration: BEAM JOINTS <As Machined:
Coordinate system: -- default -

Density = 2.62 grams per cubic inch
Mass = 4,56 grams
Walurme = 1,74 cubic in’. IB5
Surface area = 57,15 square inches
Center of mass: { inches )

% =0.00

¥=1.00

Z=0.00

Principal axes of inertia and principal moments of inertia: { grams * square inches )
Taken at the center of mass,

Ix=(0.00, 0.00, 1.00)  Px=4.56
Iy = (0,00, 1,00, 0.00)  Py=42.11
Iz =(1.00,0.00, 0.00)  Pz=4290

Moments of inertia: { grams * square inches )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 42,90 Lxy = 0,00 Lxz = 0.00

Lyx = 0.00 Lyy = 42,11 Lyz = 0,00

Lzx = 0.00 Lzy = 0,00 Lzz = 4,56
Moments of inertia: { grams * square inches )
Taken at the output coordinate systenm.

Lxx = 47.45 Ixy = 0,00 Ixz = 0,00

Iyx = 0,00 Iyy = 42,11 Iyz = 0,00

Izx = 0.00 Izy = 0,00 Izz = 9,10

Help Print. .. | Copy ko Clipboard

Fig. 14
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