<Chapter 11 Beam
" Beam Double Combine ANALYSIS

A. Update Beam Combine Study.
Step 1. If necessary, open your Beam Double part file.

Step 2. Click Beam Joints Study tab | i, Beam Combine [
at the bottom left of the graphics area.

B. Run.
':i won Mises (Minm®2 (MPa))
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Step 1. Click Run on the Simulation toolbar. I - N
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Step 2. Note the Yield strength: u 10485
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C. Results - Factor of Safety. Loemconormmnconed  [v % © o
Step 1. Double click Factor of Safetyl twice in the é--gﬁFixtures Message v |~
Simulation Study Tree to display the Factor of |, g2 — =

----- L Force-1 {:Per item: 29,549

- resh _
l/_—Result COptions R @ @

Safetyl plot, Fig. 2.

Step 2. In the Factor of Safety Property Manager A st (vertases) Step 2 of 3 = !|‘

Displacement1 {-Res disp-)
; &gstrainl (-Equivalent-}
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Fig. 2

i Factor of Safet

click Next @ and Next @, Fig. 3

Step 3 of 3 ]
select Areas below factor of safety r Factor of safety
note Minimum factor of safety 1.43067 (o Arss ol aco ors
your FOS might be slightly different

ll—
Clle OK “ﬁi? . afety result

ased on the appropriate
titeria:
inimurn Factor of safety:

Step 3. Next, we’ll change load using formula Hm‘
current FOS x current Force = safe load Fig. 3
or 1.43067 x 29.549 Ibs. = 42.274 Ibs!!

Try 42.272 1bs of force.
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D. Edit Force. g )
. . . . Beam Combine {-BEAM COMBIME <.
Step 1. Double click Forcel in the Simulation Study Tree | g7 cometins v X
to display the Force Property Manager, Fig. 4. Ed;gij:: » (vee |[Splk]
E@ External Loads Force/Torque P
- _L orce-1 {:Per item: 29,549
Step 2. In the Force/Torque Property Manager set: = [ 8 (&) Foree
under Force, Fig. 5 Egif“'f i B rorae
Force Value 42.272 5 ET;:T:;E“:ETFZ: - T P>
Tip: Key-in *1.43067 in the Force Value field g----hﬁsrrainl (Equivalent-)
after the 29.549, press Tab key and let SW do :""@F;ti;"rzkm e
o & Hormal
the math l I 29'54925*1 4306 j ":ll: ' Selected direction
. Bl [eashoesy ]
click OK ﬁ:ﬁ? . 1 el
™ Rewverse direction
E- Run- % Per item
€ Total
. Run . . i
Step 1. Click Run on the Simulation toolbar. Fig. 5
- won Mizes (MAnm*2 (MPa))

Step 2. Note the Yield strength: I 12:::: ‘
20,000 mega pascals, Fig. 6. _ 15:55?
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F. Confirm Factor of Safety = 1.

Step 1. Double click Factor of Safetyl twice in the
Simulation Study Tree to display the Factor of
Safety1 plot, Fig. 7.

Step 2. In the Factor of Safety Property Manager
click Next @ and Next @, Fig. 8.
select Areas below factor of safety

note Minimum factor of safety .999998
your FOS might be slightly different

click OK ﬁ;? .
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G. Efficiency.
Step 1. Click Tools Menu > Mass Properties.

Step 2. Make note of Mass in grams in the

Mass Properties dialog box and close
dialog [, Fig. 9.

Step 3. Use formula total load in lbs. x 4.45 /
Structure Mass in grams =
Efficiency
42.275x4.54/5.27=36.41

Step 4. Save. Use Ctrl-S.

(i* Beam Combine {-BEAM COMBIME <, .
T F Connections v R @ -

g Fixtures Step 3 of 3

»

Factor of safety
@ External Loads distribution

-4 Farce-1 (:Per item: 42,275

¢= freas below Factar of
% Mesh safeky ‘
|~ Result options l—l
E‘{E‘ Results

E---@Stressl {-vonMises-} afeEjy festﬂt o
E .&Displacementl {-Res disp- :its:ria?n = APpropriate
; &E Strainl (-Equivalent-) inirnum Fackor of safety:

(i ,999995 ‘
Fig. 7

Fig. 8

BEAM DOUELE.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 BEAM DOUBLE
Configuration: BEAM COMEIME <As Machined =
Coordinate system: -- default --

Density = 2,62 grams per cubic inch
Mass = 5,27 grams

olume = 2,01 cuhicin&as

Surface arsa — 57,88 square inches|

Center of mass: { inches |
*=0.00
¥=1.10
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=15.30

Iy = (0,00, -1.00, 0,00} Py = 48,20

Iz ={1.00,0.00, 0.00) Pz =49.07

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

Lxx =49.07 Lxy = 0,00 Lxz = 0.00
Lyx = 0,00 Lyy = 48,20 Lyz = 0,00
Lz =0.00 Lzy = 0.00 Lzz = 5.30

Moments of inertia: { grams * square inches )
Taken at the output coordinate system,

Iix =55.49 Ixy = 0,00 Ixz = 0,00
Iyx =0.00 Iyy =48.20 Iyz =0.00
Izx = 0,00 Izy = 0,00 Izz=11.72
Help Print. .. | Copy ta Clipboard

Fig. 9
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