hapter 5

Beam

Step 1. If necessary, open your Beam1 part file.

Y

Step 3. Click the drop down (=1 of Study Advisor fd“:gﬁ,

Step 4.

toolbar and click New Study.

In the Study Property Manager:
under Name, Fig.

1

key-in Beam Joints

under Type
select Static

click OK ﬁ? .

B. Fixture.

Step 1.

Step 2. Click the drop down [—1 of Fixtures Advisor
tion toolbar and click Fixed Geometry.

Step 3.
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Click Isometric a

-

Beam Joints ANALYSIS

A. New Study.

on the Simulation

on the Standard Views toolbar. (Ctrl-7)

In the Fixture Property Manager:

under Standard, Fig. 2
select Immovable %

in the Joints field

click the bottom corner joints on

Beam, Fig. 3

click OK ﬁ? .

o

Fixtures .
advisor | ON the Simula-

AMJOINTS ANALYS

Cudacountry.net Tech
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@ Drop Tesk
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C. Force.

Step 1. Click the drop down =1 of External Loads
toolbar and click Force.

Step 2. In the Force/Torque Property Manager set:
under Units
select English
under Force

i’

select Normal to Plane
set Force Value 1.5
under Selection, Fig. 4

W
select Joints [~

click in For Direction field, Fig. 4

click top face of a horizontal member, Fig. 5

18

External
Loads. ..

-

on the Simulation

click in the Vertices, Reference Points for Force field

click the 10 joints across middle, Fig. 5

(by selecting the Normal to Plane before selecting J

we can see Force icon as we select)

click OK 4

D. Run.

Click Run
toolbar. L

Step 1.

Force/ Torque ?
« ® B
Selection A
(=] B soint<178, 1> =
|@| Joink=180, 1> _I
I Joink <35, 1>
E JDint<18’2 1
|y ﬁm_L
@ |— Face<1>‘
Units 3

£l IEninsh (IPS)‘ bl

Force A

(1] [0-z2480E 2]
|§| |0.22480E it
@‘l g [

[T Reverse direction

Moment

»

|§| |8.85074E ~|ibfin
|§| |8.850?4E ~|ibfin
|§| | e

Fig. 4

Note: 1.5 Ibs. applied per
Joint = total load of 15 Ibs.
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E. Results - Factor of Safety. T - . Factor of Safety___?

Step 1. Right click Results folder in the Simula- |2 a4 =" v x @ @‘
tion Study Tree and click Define Factor ::% ok gep | Message v
of Safety PlOt, Fig. 7. E| ﬁletures Step1of3 A

P w Immovahle-1 @ all

Advisor.., ' Selecked bodies
Step 2. In the Factor of Safety Property Manager Sobver Messages... B [automati =l

Step 1, Fig. 8
click Next @

Failure criterion specified in the
material properties, if specified.
Define Displacement Plat... See online help For detais,

Define Factar OF Safety Plat The Automatic option uses the
Define Stress Plat, .. &

Define Beam Diagrams. ..

Fig. 7 Fig. 8

Step 3. In the Factor of Safety Property Manager _
Step 2, Fig. 9 %, Factor of Safety ?

set Multiplication factor 1 v @
- _ Step 3 of 3 ]
click Next &9, v 9% | cmzie
ep ;::;icamn toctor A . garfe:é below Factor of
Step 4. In the Factor of Safety Property Manager B N r
Step 3, Fig. 10 Fig. 9 e omihe sprcpra
select Areas below factor of safety o factor of safety:
note Minimum factor of safety 1.3584 R
your FOS might be slightly different Fig. 10
click OK

Step 5. View the FOS plot. The blue members indicates greater than FOS.

Step 6. Next, we will change load using formula
current FOS x current Force = safe load
or 1.3584 x 1.5 1Ibs. =2.037 1bs.

(T~ X Force/ Torque
Try 2.037 Ibs. of force. i‘*sgr;;:l:lts( BEAMIOITSASMY [T ee )
----- .3 1aint group selection
F. EditForce. =~ | n B B
Step 1. Double click Forcel in the Simulation Study Tree E @"é’ﬁ;ﬁ:ﬁ?ﬁl Iiﬁlﬂﬁi?g’zlli
to display the Force Property Manager, Fig. 11. 1 e | (S =
%Zﬁﬁt?iiﬂt ontons =] XN
Step 2. In the Force/Torque Property Manager set: = {E‘f‘és;':ssl corrms per | (1972
under Force, Fig. 12 e
Force Value 2.037 Fig. 11 Force A
Tip: Key-in *1.3584 in the Force Value field () [o22se0 o
after the 1.5, press Tab key and let SW do the math (i) [oz2m0e v
I + - I I 2.037 'l\bf
@ e o @l_ Rev&jirection
click OK g | Fig. 12
Note: 2.037 Ibs.
applied per Joint
= total load of 20.37 Ibs.
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G. R

Step 1.

H. Confirm Factor of Safety = 1.
Double click Factor of Safetyl in the Simula-
tion Study Tree to display the Factor of Safetyl

Step 1.

Step 2. Double click Factor of Safetyl in the Simula-

Step 3.

Step 4. In the Factor of Safety Property Manager Step 3, Fig. 14

un.

n:ﬁ
Run

Click Run

-

plot, Fig. 13.

on the Simulation toolbar.

tion Study Tree to display the Force Property

Manager, Fig. 13.

In the Factor of Safety Property Manager, Fig. 14

Step 1 click Next @
Step 2 click Next @

select Areas below factor of safety

note Minimum factor of safety 1.00029

your FOS might be slightly different

click OK ‘iﬁ? .

1. 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. 15.

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

20.37x4.56/4.54 =20.45

Save. Use Ctrl-S.

-|=Mass Properties

®

(T~ )
& Beam Joints (-BEAM JOINTS <As M.
- T EEAML
K Joint group
ﬁ; Zonnections
Elg:\ﬁ Fixtures
w Immovable-1

{;j External Loads

"4 Force-1 (:Per item: 2,037

B Mesh
{/_— Result Options
E--{E/ Results
[ stressi (-STRMAR: Upper |
&l Displacement1 (-Res disp-)

&( actor of Safety1 (-F0%
Fig. 13 N

Message

Step 1 of 3 -3

Step3of3

»

Factor of safety
distribution

e Areas below Fackor of
safety s

afety result
ased on the appropriate
riteria:

=101

BEAM1.SLDPRT
Options.. .,

COvetride Mass Properties, .. Recalculate |

[ Include hidden bodiesjcomponents
[™ Create Center of Mass feature

™ Show weld bead mass

Report coordinate values relative ko:

-- 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
‘olumne = 1,74 cubic in’. (5]
Surface area = 57.15 square inches
Center of mass: { inches )

*=0.00

Y¥=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=42.90

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 system,
Lo =47.45 Loy = 0.00 Ixz=0.00
Iyx = 0,00 Iyy = 42,11 Iyz = 0,00
Izx = 0,00 Izy = 0,00 Izz=19,10
.
Fig. 15
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