hapter 9 Beam

Beam Double Joints ANALY ]

é
A. Update Beam Joints Study. L4
Step 1. If necessary, open your Beam Double part file.

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

B. Recalculate Joints. o _
Step 1. Double click Joint group in the Simulation Study |2 © seam sonts aeam omrs<a

> o R
. . . (- EEAM DOLIBLE
Tree to display the Edit Joints Property Manager, YA T — A
Fig 1 ----- 1% Connections 's & Al
o 1. =1z f Fixtures
Qae Immovable-1 © Select
. . E@ External Loads
Step 2. In the Edit Joints Property Manager set: L Force-d (Per fem: 2,0976 -
. . . et Mesh
under Treat as joint for clearance, Fig. 2 E ﬁsulfsoptm
Hilr= ioint Far cl
Select less than ---@&Results Treat as joint For clearance .
. F. 1 " equal to zero (touching)
Clle YeS, Flg. 3 18- ' less than
select inch for units e
Value .13 I3 Essgtn;odwfied jaink an
Calculate
click Calculate button L
Results A
ok 2 E
1 Joint 3
click OK ﬂﬁ : ot 3
Jo?nts
i =
™ Display neutral axis
™ Display shear center

Fig. 2

. ouwill lose all joint caloulations you have made,
LIA Do ywou wank to continue?
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C. Fixture.

Step 1. Double click Immovable-1 in the Simu-
lation Study Tree to display the Fixture
Property Manager, Fig. S.

Step 2. In the Fixture Property Manager:
under Standard, Fig. 6
right click in the Joints field and
select Clear Selections

click the bottom corner joints on Beam, Fig. 7 and Fig. 8

click OK ﬁ .

(o~ )
d* D Beam Joints (-BEAM JOINTS <4
- 9B BEAM DOLELE

X Joink group
ﬁ; Connections
Eg:g Fixtures

4 Force-1 {:Per item: 2.0376
% /W Mesh

-}~ Result Options

0] /A Results

Fig. 5

« ¥ B

o
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translation))

82 | Fiseed Gearmekry
@ Immaovable (Mo translation)

A

|E| Use Reference Geometry

_8_ Joink=101, 13
m Clear Selections
Jaint<23, 1> — <
Jornt<24, 1> Delete
Customize Menu

Fig. 6

 ® B9

A

Nt

translation})

Standard{Immovable (No

A

& | Fixed Geometry

4 Pl aint<73, 1>
Joint<23, 1
Joint <24, 1>

@ Immiovable (Mo translation)

|E| Use Reference Geometry

W

Fig. 7
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D. Force.
Step 1. Double click Force-1 in the Simulation
Study Tree to display the Edit Joints Prop-
erty Manager, Fig. 9.
Step 2. In the Force/Torque Property Manager set:
under Selection, Fig. 10
right click in the Joints field and
select Clear Selections

click the 10 joints across middle,

Fig. 11 and Fig. 12
click OK 4

E. Run.

.
1

Apply
Material

Step 1. Click Apply Materical

Step 2.
click Apply and Close.

Click Run
toolbar.

Step 3.

| é

Expand Woods in the material tree, select Balsa,

on the Simulation * ‘ ¢

T ]
Qt 3 Beam Joints (-BEAM JOTNTS <4
- B BEAM DOLBLE

----- K Joink group

- Connections
E‘d Fixtures

gze Trnrnovable-1
E‘g External Loads
_L orce-1 (:Per item: 20376
By /i Mesh

-}~ Result Options

E /i Resulks

Note: 2.03 Ibs. applied per &

Joint = total load of 20.3 lbs. ]
el

on the Simulation toolbar.

Force,/ Torque ?

« ¥ 4B

Selection A

|@| Joint<a7, 1> N
&

N

Joint<35, 1= Delete
Joink=183, 1:

Customize Menu

Joint <181, 17 Clear Selections

ﬁl

@ |— Face<l=

Units S
El IEninsh (Ps) -
Force S
|§'||0.224808 +|ibf
|§]|D.224808 | 1br
@IZ.DS?S =

[ Reverse direction

Moment

|§]|8.850?45 ~|Ibfin
|§]|8.850?45 | 1bt-in
|§]|8.850?45 | bfin

>

Fig. 10

Force/ Torque 7

« ® 4=

Selection

]

Joint<181, 1>
Joink<183, 1=

Units

A

E] [engishirs) -

Force
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Fig. 11
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F. Results - Factor of Safety.

Step 1. Double click Factor of Safetyl twice in the
Simulation Study Tree to display the Factor of
Safety1 plot, Fig. 14.

Step 2. In the Factor of Safety Property Manager
click Next @ and Next @, Fig. 15
select Areas below factor of safety

note Minimum factor of safety 1.41759
your FOS might be slightly different

click OK 'ﬁiﬁ? .

Step 3. Next, we will change load using formula
current FOS x current Force = safe load

or 1.41759 x 2.0376 1bs. = 2.888 1bs.
Try 2.888 Ibs. of force.

G. Edit Force.

Step 1. Double click Forcel in the Simulation Study Tree
to display the Force Property Manager, Fig. 16.

Step 2. In the Force/Torque Property Manager set:
under Force, Fig. 17
Force Value 2.888

Tip: Key-in *1.41759 in the Force Value field
after the 2.0376, press Tab key and let SW do

the math@ [2.0376%1.41759 =]

[\ ? -
d't Beam Jaints (-BEAM JOIMTS<As M,
- 9B BEAM DOLELE
K Joint group
ﬁ; Connections
-z Fixtures
w Irnrnovable-1
-3 External Loads
_L Force-1 (;Per item; 20376
% Mesh
|~ Result Options

- Results
[ stress1 (-5TRMAX: Upper |

- Factor of Safety

W @ @

Message ¥ | I

Step 1 of 3 Al

&l Displacement (-Res disp-)

&( actor of Safety1 (-F0%
Fig. 14 oS

- Factor of Safety

R @ &

Step 2 of 3 N

i\ Factor of Safety
|« % @ ©

\?V

- Y88 BEAM DOUBLE
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‘T2 Connections

E| g:f Fixtures

‘Qe Immnovable-1
E| (| External Loads

T esh
|~ Result Options
= {E] Results

Fig. 16

click OK "ﬁiﬁ? - Note: 2.888 Ibs.

applied per Joint
= total load of 28.88 lbs.

¥ Beam Joinks {-BEAM JOINTS <As M)

orce-1.0:Ber item: 20376

[ stressl (-STRMAX: Upper |
El Displacement {-Res disp-

..... &( Factor of Safety1 {-FO*

Step3of3 -3

Factor of safety
distribution

e Areas below Fackor of
safety s

afety result

ased on the appropriate
riteria:

inimurn factor of safety:

1.41759‘

Force/ Torque

« R B9

Selection
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(E] |ESS
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] i
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@ | 7. 555481 Vl\bf‘
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Fig. 17
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H. Run.

[
Step 1. Click Run " | on the Simulation toolbar.
. s .
I. Confirm Factor of Safety = 1. Y o ) N
Step 1. Double click Factor of Safetyl twice in the :j%i“u‘;tnjzzss biossnan ¥
Simulation Study Tree to display the Factor of Fixtures Step L of 3 A

?Ee Irnrnovable-1
= {;j External Loads
‘b Force-1 {:Per item: 2.5584

% Mesh
Step 2. In the Factor of Safety Property Manager ARG {5

E--{E/Results
click Next @ and Next @, Fig. 19

Safety1 plot, Fig. 18.

[ stress1 {-STRMAX: Upg
&l Displacement1 (-Res disp-)
&( actor of Safetyl (-FOr

F' 18 Step3of3 o
12. Factor of safet
select Areas below factor of safety g © ditrbuiion

note Minimum factor of safety 1 Oy °fs

your FOS might be slightly different E

afety result

Click OK ﬁl;;. . ased on the appropriate

riteria:

Tip.' VleW the FOS in the Plot fdacle! I'IEImEE BEAM DQUELE 1inimum factor of safeby:
o . . Study name: Beam Joints ~

description in top left of graphics  Picttype: Factar of Safety Factor of Safetyt

area, Fig. 20. Criterion : Autamstic Flg. 19

Factor of zafety distribution: Min FOZ =1 ‘
o Fig. 20
J. Efficiency.

Step 1. Click Tools Menu > Mass Properties. =10l

% BEAM DOUELE.SLDPRT

. . Options...
Step 2. Make note of Mass in grams in the
MaSS Properties dlal()g bOX and CIOSC Overtide Mass Properties, .. Recalculate |
dialog , Fig. 21 . [ Include hidden bodiesjcomponents
" Create Center of Mass feature
™ Show weld bead mass
Step 3 USC fOI’mula tOtal load 1mn le. X 4.54 / Repott coordinate values relative ko: -- defaulk -- j

Structure Mass in grams = Efficiency ass properties of BEAM DOLBLE

Configuration: BEAM JOINTS <As Machined =
Coordinate system: -- default --

28,88 X 454 / 5 .27 — 24,87 I:ensity:;.ﬁZ grams per cubic inch
ass = 5,27 grams

Yolume = 2,01 cubicin&as

Step 4 SaVG. Use Ctrl's- Surface area = 65,81 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.

Lx=(0.00, 0.00, 1.00)  Px=5.30

Iy = (0,00, -1,00, 0,00) Py =48.20

Iz=(1.00,0.00,0.003  Pz=49.07

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

Lxx = 49,07 Lxy = 0,00 Lxz = 0,00
Lyx = 0,00 Lyy = 48,20 Lyz = 0,00
Lzx =0.00 Lzy = 0.00 Lzz =5.30

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

Izx = 55,49 Lxy = 0,00 Ixz =0.00
Iyx = 0,00 Iyy = 45,20 Iyz = 0,00
Izx =0.00 Izy =0.00 Izz=11.72
.
Fig. 21
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