


Project Description

This project requires the students to do an extensive CAD design to create
three bumpers for two different vehicles.

These CAD files will be converted in to DFX format and transposed into a
2-D surface to be cut and then fabricated.

Two Clients
Dr. Carson Pete David Bui

2008 Chevy Silverado 3500HD | 2011 Jeep Liberty
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Design Requirements

Top customer requirements
Factory line Design
Tow winch
Durability
Functionality

To ensure these requirements are met the team will
preform the following technical analyses.
Bolt shear strength and selection

Winch mounting plate and bumper plate thickness and
material properties

Shear moment and stress on different materials and factor
of safety
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Design Description
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Bill of Materials

ITEMRA MO, MName ST Y.
1 winch™bumper 1
z Partd4r bumper 1
3 Partarbumper 1 e
4 Parterbbumper 1
5 FPart7 M bumper 1 e
& Fartar bumper 1
7 Parte~bbumper 1 @
& FPartllirbumper 1
G Fartld4rbumper 1
10 Partlsrbumper 1
11 Partlérbumper 1
12 Fart17abumper 1
13 Partlarbumper 1
14 Partlerbumper 1
15 Tow Hook z
16 Fin z
17 Light pod 3.8 2
18 Light Fod 2.8 z
1% Light Fod 3.2 z
20 Winch 1
21 Bar Light 1
22 Vv ire 1
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Testing Procedures

(2)

The testing proceduresthat the team will By ratioof the mini version vsthe The mini version will be made of 1020
be performing will bea mini testrun of original we could estimatehow the steel and testing will be done witha
a smallerversion of the bumper. final production will likely perform. gagepressure.
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Test Procedures

+Fitment testing

+To meet the customer requirement of keeping the factor lines the team
will create bumper from cardboard or a cheap consumable material per
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Design Validation

o Ve WA

e

Critical component being reviewed by FMEA praes
Dr. Carson Pete’s front bumper frame A 3o 4
Findings L e
Potential failure at the front facing plate between oo

two supports | ACyea
Correctional action B
e lh

Forward facing plate will be %2" thick as opposed to
3/16 for added strength.

Risk Management

All Frame components are being constructed of /4”
steel to have increased strength for the bumper and
added protection.

This allow the team to assure that the necessary
strength is available to protect the vehicle and the
winch as well as keep the bumper in tack.
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Budget

Current Budget: S179.24

[tem Units

Under/Over:

11.95%|Total Spent by Team:

S/Units  Total Cost Team Cost |Description

$1320.76

Carbon Steel Sheet
Carbon Steel Sheet
Winch

Winch

Light Pods

Steel Pipe

Tow Shackles

Light Bar

This is the total budget for all three
bumpers.

N N = = S

352.96
560.1
322.99
499.99
59.99
54.74
22.99
32.39

$705.92
$560.10
$322.99
$499.99
$479.92
$54.74
$91.96
$32.39

$705.92(.1875" thickness (4x8 ft)

$560.10(.25" thickness (4x4 ft)
S0.00(David Winch
S0.00|Carson Winch
S0.00|Total of eight pods

A36

$54.74|2.5" OD with length being 5 feet

S0.00|Total of two hooks
$0.00|Length of light bar is 22"
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Schedule

Summer Schedule

Final CAD
Final Report
Final Prototype
Final Website Check

Summer
Finalize Cad and convert to DFX
Materials cut out
Assembly/Welding
Test fitment
Modifications to original design
Final Fitment check for both front bumper
ME486C Self learning

Project management

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

66%

50%

5%

1%

0%

0%

0%

0%

0%

0%

0%

0%

4/19/23

4/19/23

4/30/23

5/1/23

5/21/23

6/4/23

6/11/23

7/16/23

7/30/23

8/13/23

8/13/23

8/20/23

4/30/23

4/26/23

5/3/23

5/10/23

6/4/23

6/18/23

7/9/23

7/30/23

8/27/23

8/27/23

9/4/23

9/11/23

Fall 2023 Schedule

TASK

Tasks leading up to 33% build

Self Learning Activity

Project Management

Website Check 1

Completely done with one bumper

Start Testing

Tasks leading up to 67% build

Finalized Testing

Ugrads Registration

CAD adjustments of second bumper

Finalize second bumper

Draft of Poster

Tasks leading up to 100% build

Cad adjustments of third bumper

Finalize Third Bumper

Final Poster

Final Presentation

Final Website Check

Cinal Draiart MNalivarahlac

ASSIGNED

TO

Individual

Team

Individual

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

Team

PROGRES

START

5

8/27/23

9/13/23

9/21/23

2/24/23

g ¥ 8 8 B8

9/27/23

10/12/23
10/23/23
10/23/23

r

11/6/23

g ¥ 8 8 B8

11/6/23

11/16/23

11/23/23

11/23/23

11/26/23

g 8 8 8 8

11/25/23
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END

9/13/23

8/21/23

8/27/23

9/27/23

10/13/23

10/23/23

10/30/23

11/6/23

11/13/23

11/20/23

11/22/23

11/30/23

11/29/23

12/2/23

12/1/23
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Questions
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