Description

FRONT MOUNTING PLUS BRACKET

PART NUMBER: FMP-10X8
MATERIAL: ASTM A36
THICKNESS:  0.375
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Study name: FMP-10X8

Analysis type: Linear Static
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Assumptions

Comments:

1) ANALYSIS IS VALID FOR THE FMP-10X8 BRACKET ONLY

2) 400 LB LOAD IS DISTRIBUTED EVENLY OVER ENTIRE TOP OF BRACKET SURFACE

3) FASTENER ANALYSIS WAS NOT CONSIDERED

4) BRACKET MOUNTED TO INFINITELY STIFF COUNTERTOP/WALL (NO DEFLECTION OF COUNTERTOP/WALL)

5) ALL RESULTS NEED TO BE VERIFIED BY PHYSICAL TESTING AS BOUNDARY CONDITIONS MAY VARY FROM
INSTALLATION TO INSTALLATION

~—

Units
Unit system: English (IPS)
Length/Displacement in
Temperature Fahrenheit
Angular velocity Hertz
Pressure/Stress psi
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Material Properties

Model Reference Properties Components

Name: WELDED ASTM A36
Model type: Linear Elastic Isotropic
Default failure Max von Mises Stress
criterion:
Yield strength: 33800 psi
Tensile strength: 58000 psi
Elastic modulus: 2.9e+007 psi
Poisson's ratio: 0.26
Mass density: 0.283 lb/in"3
Shear modulus: 1.133e+007 psi

Comments:

FMP-10X8 BRACKET IS MANUFACTURED ON CENTERLINE STEEL EQUIPMENT

s
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Loads and Fixtures

Fixture name Fixture Image Fixture Details

Entities: 4 face(s)
Type: Fixed Geometry

Fixed-1

Entities: 1 face(s)
Type: Roller/Slider

Roller/Slider-1

Load name Load Image Load Details

Entities: 1 face(s)
Type: Apply normal force
Value: 400 lbf

Force-1
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Mesh information

Mesh type Solid Mesh
Mesher Used: Standard mesh
Automatic Transition: Off

Include Mesh Auto Loops: Off

Jacobian points 4 Points
Element Size 0.0625 in
Tolerance 0.003125 in
Mesh Quality Plot High

Mesh information - Details

Total Nodes 725751
Total Elements 496921
Maximum Aspect Ratio 5.8677
% of elements with Aspect Ratio < 3 99.8

% of elements with Aspect Ratio > 10 0

% of distorted elements(Jacobian) 0
Time to complete mesh(hh;mm;ss): N/A
Computer name: N/A

55
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Mesh Control Information:

K. Huber
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Mesh Control Name Mesh Control Image Mesh Control Details
Entities: 1 face(s)
Units: in
Size: 0.03
Ratio: 1.5
Control-1
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Study Results

K. Huber
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Name Type Min

Max

Stress VON: von Mises Stress 0.019  psi
Node: 16991

36,332.137 psi
Node: 658979

36,332137 @

FMP-10X8_ANALYSIS:400 LBS-Maximum Von Mises Stress

von Mises (psi)
36,332,137
4’. 33,304,461
_ 30,276,785
. 27249107
. 24221432
. 21,193.756

18,166.078

—

_ 15,138.401

. 12,110,725

. 9,083.048
6,055.372
3,027.695
0.019

— Vield strength: 33,800.000

P
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Name Type Min Max

Displacement URES: Resultant Displacement 0.000 in 0.036 in
Node: 1 Node: 22247

Max:| 0.036

URES (in)

0.036
I 0.033
. 0.030
. 0.027
_ 0.024
. 0021
0.018
0.015
‘_ 0.012
. 0.009
0.006

0.003

0.000

FMP-10X8_ANALYSIS:400 LBS-Maximum Displacement

s
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Name Type Min Max
Strain ESTRN: Equivalent Strain 0.0000 0.0010
Element: 93111 Element: 61061

ESTRN

0.0010

0.0009

_ 0.0008

- 0.0007

. 0.0006

0.0006

0.0005

0.0004

0.0003

0.0002

0.0002

0.0001

0.0000

FMP-10X8_ANALYSIS:400 LBS-Strain
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Name Type Min Max
Factor of Safety Automatic 0.930 1,813,546.750
Node: 658979 Node: 16991

FOS

FMP-10X8_ANALYSIS:400 LBS-Minimum Factor of Safety

5.000

4661

4322
. 3083
. 364
. 3304
| 2965
. 2626
. 2287
. 1948
. 1600
1269

0.930
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Name Type Min Max
Factor of Safety Automatic

= — [ oIR8 STRER6 | % &4l [ ) v8el namerve- Ll
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v X ™ ] P \\ ode:
X, ¥, Z Location:| 0.0446,-0.375,4.42 in | “y3jye: 2017 Ciztea .
(. Z Location: [ 0.164,-0.375,4.36 in
2123

X, Y, Z Location:| 0.044,-0.375,4.46 in

Options A A | value 1492 | \ ~
i A
©) At location \*
From sensors Node: T
On selected entities <&

Results ® Value: 2050

M \
Node: 638751 Y
X, Y, Z Location: | -0.0137,-0.375,4.45 in =
Value: 1958

Node |Value X (in) |Y (in) |Z (in)
714424 1122 100000 25000 00000
714417 1828 122613 00000 07265
714416 1633 198051 00000 76218
540058 1984 125437 00000 91389
539408 1964 136186 00000 16406
538751 1958 167391 00000 08707
538100 2059 197650 00000 69138
537436 2082 115678 00000 41704
12588 2123 169054 00000 14579

Sy @ B node: 658078 1608
Value . . 9431
X, Y, Z Location:| -1.51e-009,-0.406,4.38 in 1260
o o ocation: | 5.84e-015,-0.375,4.38 in >
(. Avg 1526 Value: 1838
= 1.205 0.930
< 7
Min 0967 Node: 640058 w ~
RMS 1578 -
o X, ¥, Z Location:| -0.13,-0.375,444 in  [ode: 714424 = —
XY, 7 Locato Value: 1,084 ¥, Bocalton:| -0.125,-0.406,4.38 in
Report Options ~ / Node: e A i3 in (406,438 in
Value: |0“ ’
& &8 v X, ¥, Z Location:| -0.154-0375,430 in ~ |in
X, Y, Z Location:| -0 A A
5 Value: 1633 X
A ]
Annotations - Value: 1070 | s
~
FMP-10X8_ANALYSIS:400 LBS-Minimum Factor of Safety
Comments:

LOADING THE BRACKET WITH A 400 LB LOAD, DISTRIBUTED EVENLY TO THE TOP SIDE OF THE BRACKET, A
SAFETY FACTOR OF 0.930 (LESS THAN THE DESIRED VALUE OF 1.5 WAS OBSERVED). HOWEVER, AFTER
FURTHER REVIEW, THIS SAFETY FACTOR OF LESS THAN 1.5 WAS DETERMINED TO BE ERRONEOUS AND AN
ARTIFACT OF MESHING AND FIXED BOUNDARY CONSTRAINT ASSUMPTIONS. FURTHER INTERROGATION OF THE
FEA MESH IN THE DIRECT VICINITY OF THE COUNTERSINK FASTENER HOLE, FOUND THAT AN AVERAGE SAFETY
FACTOR OF 1.526 WAS OBSERVED AND THUS THE ANALYSIS WAS ENDED.

7)
-
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Conclusion
Comments:

A DISTRIBUTED LOAD OF 400 LBS CAN BE SAFELY APPLIED TO THE TOP FACE OF THE BRACKET WITH A
MAXIMUM DISPLACMENT OF 0.036 INCH. THE SAFETY FACTOR FOR THE FMP-10X8 BRACKET WITH A 400 LBS
LOAD IS 1.5, THIS MEANS THAT NO PERMANENT DEFORMATION OF THE BRACKET WILL BE EXPERIENCED UNTIL
A LOAD OF 600 LBS, OR GREATER, HAS BEEN APPLIED (ASSUMING SAME LOAD DISTRIBUTION). ONCE A LOAD
OF 600 POUNDS OR GREATER HAS BEEN EXPERIENCED THE BRACKET WILL EXCEED ITS YIELD STRENGTH AND
WILL EXPERIENCE PERMANENT DEFORMATION. DUE TO SMALL MATERIAL DIFFERENCES, MANUFACTURING
INCONSISTENCIES, FASTENER TYPES, MOUNTING IMPERFECTIONS, ETC. CENTERLINE STEEL SUGGESTS THAT
THE FMP-10X8 BRACKET NEVER EXCEED A DISTRIBUTED LOAD OF 400 LBS.

FOR SOME CUSTOMERS MINIMIZING DEFLECTION IS PARAMOUNT. THE TABLE BELOW SHOWS THE
CORRELATION OF LOAD (LBS) VS. DEFLECTION (INCHES). IF MINIMIZING DEFLECTION IS OF UTMOST
IMPORTANCE USE THE TABLE BELOW TO DETERMINE YOUR APPLICATIONS MAX LOADING PER BRACKET.

LOAD vs. DEFLECTION TABLE
LOAD (lbs.) DEFLECTION (inches)
100 0.011
200 0.022
300 0.027
400 0.036
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