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Introduction

SAE sponsored

Design drivetrain within SAE Baja rules
Customer requires reverse, lightweight, and
safe

Establish testing/operating environment
Updated Gantt Chart for Spring 2015
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Problem Definition and Project Goal

Design and develop a drivetrain that is able to
attain the desired torque and speed for the SAE
Mini Baja in order to place in the top 10 in the
Hill Climb and Acceleration challenges against
competing universities
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Recap

e Sequential Gearbox design chosen
Short shift times

Little loss of power
Lightweight/Compact
Simple to operate
Stronger and more reliable

Dog gears have more space so the teeth butt up
again tv\'éah other rather than meshing directly
7
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(Sequential Dog ring compared to Manual Dog ring)
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Specifications

Gears

e Ratios: Crawler: 2.70:1 1st:1.24:1 2nd:1:1 3rd: 0.696 : 1 Reverse: 1.20 : 1
e Gear Material: 7075-T6 Aluminum
e Factor of Safety: 6.2

Shafts

e Shaft Material 4340 Normalized Steel
e 0.5 inch diameter solid shaft
e Factors of Safety: Input shaft =2.94  Output shaft = 2.00

Bearings
e McMaster-Carr Open Steel Ball Bearing
e Dynamic Load Capacity = 600 pounds

e Factor of Safety: 2.3 5 Janca
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Testing

e Shear Testing for Gears

i
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Solidworks Simulations

Shear Forces
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Machining/Assembly

Fadec
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Bill of Materials

Overall Cost of Each

Materials Quantity Cost for One Unit of Material Material Free/Donated
7075 T6 Aluminum (4" diameter, 2' bars) 1 $307.44 $307.44|x
7075 T6 Aluminum (3" diameter, 5' bars) 1 $298.87 $298.87 |x
7075 T6 Aluminum (2" diameter, 4' bars) 1 $87.24 $87.24|x
6061 T6 Aluminum (0.5" thick, 1'x3' plates) 1 $164.92 $164.92|x
6061 T6 Aluminum (0.25" thick, 1'x3' plates) 1 $76.69 $76.69x
4340 Normalized Steel (5/8" inch diameter, 5' bar) 2 $95.64 $191.28|x
Bearings 6 $7.36 $44.16
Clutch $300.00 $300.00
Differential 1 $400.00 $400.00|x
80 tooth sprocket 1 $25.00 $25.00
10 tooth sprocket 1 $10.00 $10.00
Total $1,905.60
Total, subtracting free/donated $379.16
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Gantt Chart
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A ; Weekd4 Week5 WeekB Week7 Week8 Week9  Week10 Week11 ‘Week12 ‘Week13 Week14 Week15 Week16 Week17 Week18 Week19 Week20 Week2
Name ‘ Begin date l End date 85 125ME 2015 28M5  2MAMA 202M5  3MMA 3BMA 3MAMS 39205 300M5  ASMA 41205 4MOMA  AIRBMS  ABMA SMOMS 5MTMA A4S
@ Gear ShearTe... 1121115 1128115 | —
@ Progress Pres... 1122115 1122115
@ Progress Rep... 1123115 112315
o Bearings, Gea... 1/26/15 2/4/15 | —
@ Gears and Shif...2/9/15 2/25115 |
o StaffMeeting  2/26/15 2/26/15 0
o Transmission ... 3/2/15 316115 | —
@ Midpoint Revie... 3112/15 31215 [ ]
o Midpoint Revie... 3/13/15 31315 ]
© Spring Break  3/16/15 312015 —/
o Transmission ... 3/23/115 3127115 [ —
© PeerEvaluatio... 3/26/15 3/126/15 1]
o Lifelong Learni...4/2/15 412115 ]
o StaffMeeting  4/915 4/9115 O
@ Walkthrough P... 4/16/15 4116115 [ |
© FinalReporta... 4117115 41715 *
o UGRADS Pres... 412415 4/24/15 L 2
© QOperations Ma... 4/24/15 4124115 1]
@ Portland, Oreq... 5127115 512715 *
e Orange = Gear/Transmission Building e Light Blue = Spring Break
e Purple = Presentations e Blue = Final Report and Presentation
e Red = Deliverables e Green = Portland, Oregon Competition
e Yellow = Staff Meetings 12 Worden



Conclusion

Shear testing until end of January

Gears, bearing, shaft Ordering through
February

Gears and shift fork building until end of
February

Transmission built by end of March
Competition in Portland, Oregon at the end
of I\/Iay 13 Worden



References

e Fadec Picture
o https://www.facebook.com/FadecEnqg/photos/pb.179225548878310.
-2207520000.1421962948./286764138124450/?type=3&theater
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Questions?
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