
Stress Analysis Report Page 1 of23 

Stress Analysis Report 
-----------------~-----------------~ 

Analyzed File: 1 Pallet Rack Assembly.iam 

Autodesk Inventor Version: 12012 (Build 160160000, 160) 

Creation Date: i 29/09/2011, 11:37 

Simulation Author: I Bruce Robertson 
-··---····--.. ~------···-·-------····-·---··+---···-··-----------·-···-------··-···-------··-

Summary: 

B Project Info {iProperties) 

B Summary 

I Author I bruce. robertson I 

a Project 

Part Number ! Pallet Rack Assembly 

Designer i bruce. robertson 

Cost j£0.00 

Date Created i 23/09/2011 

EJ Status 

I Design Status I WorklnProgress i 

a Physical 

Mass 5086.5 kg 

Area 37449000 mm/'\2 

Volume 4.62847E+009 mmA3 

x=-725 mm 
Center of Gravity y=605 mm 

z= 1282.39 mm 

Note: Physical values could be different from Physical values used by FEA reported below. 

B Simulation:l 
General objective and settings: 
!Design Objective -------------.-S-in_g_le--Po-in_t ____ __, 

I Simulation Type Static Analysis 
.~· -·· --·-'--'------~-------t-
1 Last Modification Date 29/09/2011, 11: 15 
i----

, Detect and Eliminate Rigid Body Modes No 

I Separate Stresses Across Contact Surfaces No 

I Motion Loads Analysis No 

Advanced settings: 
~--

IAvg. Element Size (fraction of model diameter) 0.1 

! Min. Element Size (fraction of avg. size) 0.2 

/Grading Factor 1.5 
~-~----------------------

lf-M_a_x_. T_u_r_n _A---'ng"'-l_e_______________ ---). 60 deg 
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Stress Analysis Report 

! Create Curved Mesh Elements 

i Use part based measure for Assembly mesh 

B Material(s) 

Name Steel, Mild 

Mass Density 7.86 gjcm"3 
General Yield Strength 207 MPa 

_______________ Ultimate Tensile Strength 345 MPa 

young's Modulu~----- 220 GPa 
Stress Poisson's Ratio 0.275 ul 

Shear Modulus 86.2745 GPa 

Expansion Coefficient 0.000012 uljc 

Stress Thermal Thermal Conductivity 56 W/( m K) 

Specific Heat 460 J/( kg c ) 

ISO 100x100x6.3 00000001 
ISO 100x100x6.3 00000002 
ISO 100x100x6.3 00000003 
ISO 100x100x6.3 00000004 
ISO 100x100x6.3 00000005 
ISO 100x100x6.3 00000006 
ISO 100x100x6.3 00000009 
ISO 100x100x6.3 00000010 
ISO L100x100x8 00000011 
ISO L100x100x8 00000012 
ISO L100x100x8 00000013 
ISO L100x100x8 00000014 
ISO L100x100x8 00000015. 
ISO L100x100x8 00000016 
ISO L100x100x8 00000017 

Part Name(s) ISO L100x100x8 00000018 
ISO 75x 8 00000019 
ISO 75x 8- 00000020 
ISO 75x 8- 00000021 
ISO 75x 8-00000022 
ISO 75x 8-00000023 
ISO 75x 8-00000024 
ISO 75x 8-00000025 
ISO 75x 8-00000026 
ISO 200xiOOx6.3 00000027 
ISO 200x100x6.3 00000028 
ISO 100x100x6.3 00000029 
ISO 100x100x6.3 00000030 
ISO 100x100x6.3 00000031 
ISO 100x100x6.3 00000032 
ISO 100x100x6.3 00000033 
ISO 100x100x6.3 00000034 

B Operating conditions 
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Stress Analysis Report 

El Force:l 

Load Type Force 

Magnitude 613.000 N 

Vector X 0.000 N 

Vector Y 0.000 N 

Vector Z -613.000 N 

El Selected Face( s) 

El Force:2 

Load Type Force 

Magnitude 613.000 N 

Vector X 0.000 N 
--

Vector Y 0.000 N 

VectorZ -613.000 N 
--~-----

El Selected Face(s) 
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a Gravity 

Load Type Gravity 

Magnitude 9810.000 mm/s"2 
Vector X 0.000 mm/s"2 
Vector Y 0.000 mm/s"2 
Vector Z -9810.000 mm/s"2 

El Selected Face(s) 

a Force:3 

Load Type Force 

Magnitude 613.000 N 
Vector X 0.000 N 
Vector Y -0.000 N 

Vector Z -613.000 N 
------ --------

El Selected Face(s) 
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a Force:4 

Load Type Force 

Magnitude 613.000 N 
Vector X 0.000 N 
Vector Y -0.000 N 
Vector Z -613.000 N 

EJ Selected Face( s) 

a Force:S 

Load Type Force 

Magnitude 613.000 N 

Vector X -0.000 N 
-·-

Vector Y 0.000 N 
VectorZ -613.000 N 
'----------

El Selected Face(s) 

._, 
~-

X 
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EJ Force:6 

Load Type Force 

Magnitude 613.000 N 

Vector X 0.000 N 

Vector Y 0.000 N 

Vector Z -613.000 N 

El Selected Face(s) 

El Force:7 

Load Type Force 

Magnitude 613.000 N 

Vector X -0.000 N 

Vector Y 0.000 N 

Vector Z -613.000 N 
-----· 

El Selected Face(s) 
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Stress Analysis Report 

a Force:S 

Load Type Force 

Magnitude 613.000 N 

Vector X 0.000 N 

Vector Y -0.000 N 

Vector Z -613.000 N 

a Selected Face(s) 

a Fixed Constraint: 1 

I Constraint Type I Fixed Constraint I 
EJ Selected Face(s) 

i_, 
~· 

X 

a Fixed Constraint:2 
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EJ Selected Face(s) 

EJ Fixed Constraint:3 

I Constraint Type I Fixed Constraint I 
EJ Selected Face(s) 

EJ Fixed Constraint:4 

[~ons!rai~_~ype I Fixed Constrain!] 

EJ Selected Face(s) 
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B Results 

B Reaction Force and Moment on Constraints 

C . Reaction Force 
onstra.nt Name . 

1
! 

Magmtude. Component (X, Y,Z) 

Reaction Moment 
Magnitude Component (X, Y,Z) 

! 164.288 N 3.39673 N m 
Fixed Constraint: 1 2865.46 N 148.154 N 24.0166 N m -23.6423 N m 

j2856.9 N 2.50959 N m 
!-164.268 N -3.11062 N m 

Fixed Constraint:2 2164.37 N r-144.931 N 7.83224 N m -6.84105 N m 
1
2153.26 N 2.20638 N m 
-165.363 N 3.68879 N m I 

Fixed Constraint:3 2127.02 N 145.29 N 8.31342 N m -7.21318 N m i 
\2115.6 N -1.86436 N m i 
! 163.326 N -3.60556 N m i 

Fixed Constraint:4 2889.98 N l-148.964 N 23.339 N m -22.9485 N m I 
!2881.51 N -2.25304 N m I --

a Result Summary 
[Name------~:::.um -----"JMaxim-um _____ _ 
Volume 4.62847E+009 mm"3 'J 
Mass 524.796 kg '00 1M.GSt::- rl'\OC\r-..) · 
von Mises stress o.oo4o-1o_;2::_4_M_P_a · -- -21-5~8-12--M-Pa---~v l-.JHAT ··· -
_!~t Principal Stress -16.073_4_M_P_a ____ 251.848 MPa -= 
3rd Principal Stress -90.2952 MPa 17.427 MPa __ txJE-0 ~\.~ V\I\6.A-~ ""f\...\E. 
f--'-------t--------1,__4._03_9_06_m_m_---l . ----~ .fAcn:Q_ t ~ l ~ \S 7 

15 ul 4" 
Displacement Omm 

Safety Factor 0.95917 ul 

Stress XX -86.4391 MPa 190.712 MPa 

Stress~ -29.9442 MPa 33.2389 MPa 

Stress XZ -87.9704 MPa 102.982 MPa 

Stress YY -20.3825 MPa 65.8603 MPa 

Stress YZ -22.6661 MPa 20.6111 MPa 
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Stress Analysis Report 

Stress ZZ -26.153 MPa 

X Displacement -0.0215498 mm 

Y Displacement -0.0115815 mm 

Z Displacement -4.03896 mm 

Equivalent Strain 0.0000000155895 ul 

1st Principal Strain -0.00000283531 ul 

3rd Principal Strain -0.000382967 ul 

Strain XX -0.000360618 ul 

Strain XY -0.00017354 ul 

Strain XZ -0.000509829 ul 

Strain YY -0.0000664721 ul 

Strain YZ -0.00013136 ul 

Strain ZZ -0.000138474 ul 

Contact Pressure 0 MPa 

Contact Pressure X -704.647 MPa 

Contact Pressure Y -59.8257 MPa 

Contact Pressure Z -253.823 MPa 

EJ Figures 

EJ Von Mises Stress 

Type: Von Mises Stress 

Unit: MPa 
29/09/2011, 11:37:03 

215.8 Max 

172.7 

129.5 

86.3 

43.2 

OMin 

EJ 1st Principal Stress 
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76.1731 MPa 

0.148779 mm 

0.0133745 mm 

Omm 

0.000893417 ul ~ 
0.00104364 ul r 0.000000597621 ul 

0.000689332 ul 

0.000192635 ul 

0.000596828 ul 

0.0000722683 ul 

0.000119451 ul 

0.000183454 ul 

741.317 MPa 

691.985 MPa 

77.7497 MPa 

354.34 MPa 
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Type: 1st Prncipal Stress 

Urit: ~~IPa 
29/09/2011, 11:37:04 

251.8 Max 

198.3 

144.7 

91.1 

37.5 

-16.1 Min 

EJ 3rd Principal Stress 

Type: 3rd Princpal Stress 

Urit: MPa 
29/09/2011, 11:37:06 

17.43 Max 

-4.12 

-25.66 

-47.21 

-68.75 

-90.3 Min 

EJ Displacement 
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Stress Analysis Report 

Type: Displacement 

Unit: mm 
29/09/2011, 11:37:18 

4.039 Max 

3.231 

2.423 

1.616 

0.808 

OMn 

B Safety Factor 

Type: Safety Factor 

Unit: u 
29/09/2011, 11:37:16 

15 Max 

12 

g 

6 

' 3 
1.37 Min 
0 

B Stress:XX 
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Type: Stress XX 
Unit: ~'IPs 
29/09/2011, 11:37:07 

190.7 Max 

135.3 

79.9 

24.4 

-31 

-86.4 Min 

~
, . . 

X 

EJ Stress XV 

Type: Stress XY 
Urit: ~~Ps 
29/09/2011, 11:37:09 

33.24 Max 

20.6 

7.97 

-4.67 

-17.31 

-29.94 Min 

EJ Stress XZ 
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Stress Analysis Report 

Type: Stress XZ 
Unit: ~l\Pa 
29/09/2011, 11:37:10 

103 Max 

64.8 

26.6 

-11.6 

-49.8 

-88Mn 

B Stress YY 

Type: Stress YY 

Unit: MPa 
29/09/2011, 11:37:12 

65.86 Max 

48.61 

31.36 

14.11 

-3.13 

-20.38 Min 

B Stress YZ 
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Type: Stress Yl 
Unit: ~'IPa 
29/09/2011, 11:37:13 

20.61 Max 

11.96 

3.3 

-5.36 

-14.01 

-22.67 Min 

B Stress2Z 

Type: Stress ZZ 

Urit: MPa 
29/09/2011, 11:37:15 

76.17 Max 

55.71 

35.24 

14.78 

-5.69 

-26.15 Min 

B X Displacement 
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Type: X Displacement 

Unit: mrn 
29/09/2011, 11:37:19 

0.1488 Max 

0.119 

0.0893 

0.0595 

0.0298 

0 

EJ Y Displacement 

Type: Y Displacement 

Unit: rnrn 
29/09/2011, 11:37:21 

0.01337 Max 

0.0107 

0.00802 

0.00535 

0.00267 

0 

EJ Z Displacement 
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Type: Z Displacement 

Unit: mm 
29/09/2011, 11:37:22 

4.039 

3.231 

2.423 

1.616 

0.808 

OMax 

B Equivalent Strain 

Type: EqLivalent Strain 

Unit: u 
29/09/2011, 11:37:24 

8.934e-004 Max 

7.147e-004 

5.361e-004 

3.574e-004 

1.787e-004 

1.559e-008 Min 

B 1st Principal Strain 
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Type: 1st Principal Stran 

Unit: J 
29/09/2011, 11:37:26 

0.001044 Max 

0.000834 

0.000625 

0.000416 

0.000206 

-0.000003 Mn 

El 3rd Principal Strain 

Type: 3rd Principal Strain 
Unit: ,j 
29/09/2011, 11:37:27 

5.976e-007 Max 

-7.612e-005 

-1.52Se-004 

-2.295e-004 

-3.063e-004 

-3.83e-004 Mn 

El Strain XX 
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Type: Strain XX 
Unit: J 
29/09/2011, 11:37:29 

6 .893e-004 Max 

4.793e-004 

2.694e-004 

5.936e-005 

-1.506e-004 

-3.606e,-004 Min 

El Strain XY 

Type: Strain XY 
Unit: ul 
29/09/2011, 11:37:30 

1. 926e-004 Max 

1.194e-004 

4.616e-005 

-2.707e-005 

-1.003e-004 

-1. 735e-004 Mn 

El Strain XZ 
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Type: Strain XZ 
Unit: J 
29/09/2011, 11:37:32 

5.968e-004 Max 

3.755e-004 

1.542e-004 

-6.717e-005 

-2.885e-004 

-5 .098e-004 Min 

B Strain YY 

Type: Strain YY 
Urit: u 
29/09/2011, 11:37:33 

7.227e-005 Max 

4.452e-005 

1.677e-005 

-1.098e-005 

-3.872e-005 

-6.647e-005 Min 

B Strain VZ 
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Type: Strain YZ 
Unit: uJ 
29/09/2011, 11:37:35 

1.195e-Q04 Max 

6.929e-QOS 

1.913e-005 

-3.104e-005 

-8.12e-oos 

-1.314e-004 Mn 

B Strain ZZ 

Type: Strain ZZ 
Unit: ,j 
29/09/2011, 11:37:37 

1.835e-004 Max 

1.191e-004 

5.458e-005 

-9. 703e-006 

-7 .409e-005 

-1.385e-004 Min 

B Contact Pressure 
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Type: Contact Pressure 

Urit: ~'IPa 
29/09/2011, 11:37:38 

741.3 Max 

593.1 

444.8 

296.5 

148.3 

OMn 

El Contact Pressure X 

Type: Contact Pressure X 

Unit: MPa 
29/09/2011, 11:37:40 

692 Max 

412.7 

133.3 

-146 

-425.3 

-704.6 Min 

El Contact Pressure Y 
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Type: Contact Pressure Y 

Urit: 1'1Pa 
29/09/2011, 11:37:41 

77.75 Max 

50.23 

22.72 

-4,8 

-32.31 

-59.83 Min 

B Contact Pressure Z 

Type: Contact Pressure Z 

Urit: ~·1Pa 
29/09/2011, 11:37:43 

354.3 Max 

232.7 

111.1 

-10.6 

-132.2 

-253.8 Min 
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