Linear Static Analysis of Bracket

Element size = Tetra 4, element size = .25 in

Displacement = 0.000394191 in

Bracket 1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1
Displacemant - Nodal, Magnitude

Min : 0, Max : 0000394191, Units = in _
Deformation : Displacement - Nodal Magnitude

. 0.000384191
0.000361342

0.000328492

0.000296643

0.000262794

0.000223845

0.000197095

0.000164246

0.000131387

9.85477e-05

6.66985e-05

3.28492e-05
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Von-Mises Stress = 2076.76 Ibf/in”2 (psi)

Brackel_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1

Stress - Elemental, Von-Mises

Min - 12.86, May - 584644, Units = Ibfin*2(psi)
Deformation : Displacernent - Nodal Magnitude

5846.44
! 5360.31
4874.18
4388.05
3901.92
3415.78
2929.85
2443.52
1957.39
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Element size = Tetra 4, element size =.125 in

Displacement = 0.000636597 in

Brackel 1_sim1 : Solution 2 Result

Subcase - Static Loads 1, Static Step 1
Displacement - Nodal, Magnitude

Min : @, Max : 0.000636597, Units = in
Deformation : Displacement - Nodal Magnitude

l 0.000836597
il 0.000583547
0.000530498
0.000477448
0.000424398

0.000371348

0.000316299
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0.000265249

0.000212199

0.000159149

0.0001061

5.30498¢-05
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Von-Mises Stress = 2475.47 Ibf/in"2 (psi)

Bracket 1_sim1 . Solution 2 Result

Subcase - Static Loads 1, Static Step 1

Slress - Elemental, Von-Mises :
Min - 7.43, Max : 11799.92, Units = Iblin*2{psi)
Deformalion : Displacement - Nodal Magnitude

. 11799.82

= 10817.22
8834.51
8851.80
7869.09
6886.39
5803.68
4920.97
3928.26
2855.55
1872.85

98014
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Element size = Tetra 10, element size =.125 in

Displacement = 0.000962421 in

Bracket 1_sim1 : Solution 3 Result

Subcase - Static Loads 1, Stafic Step 1
Displacement - Nodal, Magnitude

Min 0, Max : 0.000862421, Units = in
Deformation : Displacement - Nodal Magnitude

0.000962421
! 0.000882219
0.000802018
0.000721816
0.000641614
0.000561412
0.000481211
0.000401009
0.000320807
0.000240605
0.000160404

8.02018e-05
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Von-Mises Stress = 4304.19 Ibf/in”2 (psi)

‘Bracket 1_sim1 : Solution 3 Result

Subcase - Stafic Loads 1, Stafic Step 1

Stress - Elemental, Von-Mises :

Min - 4.29887, Max : 208839, Units = Ibflin2(psi)
Deformation : Displacement - Nodal Magnitude

. 20883.9
= 19144

17404
15664
139241
12184.1

10444 1

870415

I

696418

5224.21

3484.24

1744.27

4.29887
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Bracket
Element
sizes Stress
0.25 2076.76
0.125 2475.47
0.08 4304.19
Convergence Plot
Stress
5000
4500
4000
3500
3000
2500
2000
1500
1000
500
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1. What are the maximum deflection and the maximum stress for each of the four cases?
Sr No Element Size Max deflection (in) Max Stress (Ibf/in”2)
1 Tetra(4), .25 in 0.000394191 2076.76
2 Tetra(4), .125 in 0.000636597 2475.47
3 Tetra(10), .08 in 0.000962421 4304.19

2. Will the part fail to ultimate stress?
Yes the component will not fail at ultimate stress of 36000 psi as the max stress of all the

cases is 4304 psi (Ibf/in"2)

Which of the three cases provides the most accurate results?
Case-c) Tetra(10), .08 in gives accurate results




Element size = 1.5 mm Tetra (4)
a) Maximum Displacement = 0.0714 mm

femd4_sim1 : Solution 1 Result
Subcase - Static Loads 1, Static Step 1
Displacement - Nodal, Magnitude

Min ; 0.0000, Max : 0.0714, Units = mm
D ion : D it - Nodal M.

. 0.1000

1
— 0.0017
0.0833

0.0750

0.0867

0.0583

0.0500

0.0417

0.0333

0.0250

0.0167

0.0083

0.0000

b) Maximum stress (Von-Mises Stress) = 113.868 MPa

femd_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1

Stress - Elemental, Von-Mises

Min ; 0.28, Max ; 116.62, Units = Nimm"2(MPa)
Deformation : Displacement - Nodal Magnitude

. 120.00

10.
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80.00
70.00
60.00
50.00
40.00
30.00
20.00

10.00

0.00

[NfmmA2(MPa)]



FEA OF CANTILEVER BEAM

Element size =0.25 in
Displacement — Nodal

The analysis showed maximum deformation experienced at the tip is approximately 0.234 in

Q1 : Solution 1 Result

Subcase - Static Loads 1, §|
Displacemeént - Nodal, Mag
Min : 0.000, Max - 0.234, U
Deformation : Displacement

. 0.234
0.215
=
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0.176

0.156

0.137
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= 0.028

0.078

0.059

0.039

0.020

0.000
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Von-mises Stress plot

Q1 : Solution 1 Result

Subcase - Static Loads 1, S
Stress - Elemental, Von-Misi
Min : 4.517, Max | 39418.7,
Deformation : Displacement!

394187
! 361342
328497
295652
262807
220961
197118
16427 1
131426
9858.07

6573.55

3289.04

4.517
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Applied Nodal Force = 1.010 Ibf

Q1 : Solution 1 Result

Subcase - Static Leads 1, 8
Applied Force - Nodal, Magi]
Min : 0.000, Max : 1.010, U
Deformation : Displacement!

. 1.010
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Animated view with shown undeformed mode on

Q1 - Solution 1 Resull

Subcase - Static Loads 1, Stafic Step 1
Displacement - Nodal, Magnitude

Min : 0.000, Max : (0.234, Units =in
Deformation : Dis| ent - Nodal Magnitude
Animation Frame
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Element size =0.125
Displacement — Nodal

The analysis showed maximum deformation experienced at the tip is approximately 0.236 in

Q1 : Solution 2 Result
Subcase - Static Loads 1, S
Displacement - Modal, Mag:
Min : 0.000, Max : 0.236, U
Deformation : Displacement

. 0.236
0.216
-

0.197

0477
0157
0.138
0.118
0.0s8

0.079

Q1 : Solution 2 Result

Subcase - Static Leads 1, S
Stress - Elernental, Von-Mis
Min : 0.511413, Max : 45025
Deformation : Displacement’

45025.5
! 412734
875213
33769.2
30017.1
26285.1
22513
18760.9
15008.8
11256.8
7504.67

375259

0.511413

[bffin*2(psi]



Applied Force = .538 Ibf

Beam_sim1 : Solution 2 Reg
Subcase - Static Loads 1, 5]
Applied Force - Nodal, Mag)
Min : 0.000, Max : 0.538, Ui
Deformation : Displacement

0,538
! 0.493
0.448
0.403
0.359
0.314
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0.224
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Cantilever Beam Attached to a wall:
Displacement — Nodal
The analysis showed maximum deformation experienced at the tip is approximately 0.253 in

BeamDemoassambly_sim1 : Solution 1 Resull
Subcase - Static Loads 1, Static Step 1
Displacement - Nodal, Maghitude

Min : 0.000, Max : 0.253, Units = in
Deformation : Displacement - Nodal Magnitude

. 0253

—— A
0211
0.190
0.169

0.148

# 0427




Von-mises Stress plot

BeamDemoassembly_sim1 ; Solution 1 Resull
Subease - Static Loads 1, Slatic Step 1

Siress - Elemental, Von-Mises

Min - 0.0714725, Max : 63607 4, Units = Ibifin"2(psi)
Deformation . Displacement - Nodal Magnitude

63607.4
= 58306.8
530061
47708.5
42404 .9
371043
31803.7
26503.1
212025
15801.9
10601.3

5300.68

0.0714725
—
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Linear Static Analysis of Wrench

Element size =4 mm Tetra (10)

Maximum Displacement = 7.769 mm

Wrench_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1
Displacement - Nodal, Magnitude

1 7.769, Units = mm

acement - Nodal Magnitude

Min : 0.000,
Deformation : Dig

. 7.769
- 7422

6475

5.827

5180

y 4532

Von-Mises Stress = 717.601 MPa (max)

Wrench_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1

Stress - Elemental, Von-Mises

Min : 0.00, Max : 808.89, Unils = Nimm*2(MPa)
Deformation : Displacement - Nodal Magnitude

808.89
H 741.49
674.08
606.67
539.26
471.85
404.45

337.04

262,63

202.22

134.82

B7.41

L[|

0.00

[N/mm*2(MPa)]



Element size = 3 mm Tetra (10)

Maximum Displacement = 7.797 mm

Wrench_1_sim1 . Solution 1 Resull

Subcase - Static Loads 1, Static Step 1
Displacemeant - Nodal, Magnitude

Min : 0.000, Max ; 7.797, Unils = mm
Deformation : Displacement - Nodal Magnitude

. 1.797
' 7.148

w
=
©

[mm]

Von-Mises Stress = 737.443 MPa (max)

Wrench_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1

Stress - Elemental, Von-Mises

Min : 0.00, Max : 843.27, Units = Nfmm*2{MPa)
Deformation : Displacement - Nodal Magnitude

843.27

773.00

702.73

632.46

562.18

4¢1.91

421.64

351.36

281.09

= 210.82

140.55

70.27

0.60

[N/mm*2{MPa)]



Element size = 2 mm Tetra (10)

Maximum Displacement = 7.822 mm

Wrench_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1
Displacel t - Nodal, Magnitude

Min - 0.000, Max : 7.822, Units = mm
Deaformalion : Displacement - Nodal Magnitude

. 7.822
' 7.170

Von-Mises Stress = 814.428 MPa (max)

Wrench_1_sim1 : Solution 1 Result

Subcase - Static Loads 1, Static Step 1

Stress - Elemental, Von-Mises

Min - 0.00, Max : 833.63, Units = Nimm*2(MPa)
Deformation : Displacement - Nodal Magnitude

833.63

764,16

486.29

416 .82

347.35

277.88

208.41

13894

69.47

0.00

Nimm*2{MPa)]



Convergence:

Wrench

Sr. No Stress
3=4in 1 717.601
2=3in 2 737.443
1=2in 3 814.428

Stress
820
800
780
760
740
720
700
0 0.5 1 1.5 2 2.5 3 3.5

Answer the following questions:
1. What are the maximum deflection and the maximum stress for each of the four cases?

Sr No Element Size Max deflection (mm) | Max Stress (Mpa)
1 Tetra(10), 4 mm 7.769 717.601
2 Tetra(10), 3 mm 7.797 737.443
3 Tetra(10), 2 mm 7.822 814.428

2. Will the part fail to ultimate stress?

No, it will fail at ultimate stress of 120 MPa as Max Stress value is above 700 MPa for all
cases

3. Which of the three cases provides the most accurate results?
Case-3) Tetra(10), 2 mm gives accurate results.
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