- Ty
é_ oy flud™
!‘]ﬁ n:l@”’f Q
ALY

Aztec Electric Racing Chassis /i SAN DIEGO STATE
Problem Statement: UNIVERSITY AkZTJEC ol ey G

AER cannot use last year’s chassis to compete at 2020 FSAE Electric competition. The team —— S Y
wastes time and resources researching and iterating the vehicle each year when there is no i V.7 V-
documentation from prior years’ efforts. The current chassis on the 2019 Aztec Electric Racing
(AER) vehicle is vaguely documented, not analyzed, and constructed in a complex, difficult-to-use

\J 1 Team Members: (Top) Cameron Curet, Brandon Black

| (Bottom) Jarod Dias, Emily Bidgood, Carmen Marquez

SOLIDIWORKS Team Totally Tubular Project: 32, Team: F1 |

* Meet 2020 FSAE Rules (120+)

* Chassis must support 700Ibs

* Accomadate suspension hardpoints

* Provide entire car component integration

* Select and purchase a durable fixture
table for AER

* Documentation of Design, Analysis, and
Manufacturing of chassis

Solidworks file.

Need:

AER’s chassis frame needs to be 100% remanufactured. The team would benefit from clear,
detailed documentation which follows the new AER-20 chassis from concept to competition.
This will ensure effective knowledge transfer to future generations of the AER team, including any
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changes to existing mounting points or tube members.
Sponsor:

[A] standard Earth Gravity: 386.00 in/s’

. . . . . : . * Fixtures must be 25% reusable * Torsional Rigidity of 2,450 ft-Ib/deg at highest loading s 0w
Aztec Electric Racing (AER) is a Formula Society of Automotive Engineering (FSAE) club on - $8,000 Budget Sl e e

campus. Designs an open wheel single person electric race car to compete in FSAE design and

. * Maximum moment of |70 ft-Ibs applied, about the roll
race competition.

center, from suspension

* FEA Simulation represents realistic scenario with fixed
rear trapezoid (purple) of the chassis and a couple mo-
ment on the front belcrank (red) tubes

* FEA Simulation can be accurately tested by our pro-
posed test fixture (below). This can prove confidence in
FEA going forward

* Proposed Test Fixture costs $398.67

Chassis: The supporting frame and envelope of a motor vehicle

* TIG welded 4130 Chromoly Steel Spaceframe Chassis

* Primary envelope features Front Bulkhead, Front Roll Hoop, Side Impact
Structure, and Main Roll Hoop

* Proper triangulation ensures load cases are transfered into tension and com-
pression

* Integrates all supporting systems and takes on various load cases from braking
cornering, and accelerating

 Extra room behind driver to accomadate large energy storage unit

Expected Torsional Rigidity on AER-20 Test
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Fixtures: Equipment to hold pieces in fixed positions while fabricating

Moment (fi-1b)

* Fixture table dimensions: 4’x8’ with 3/8-16" tapped holes Torsion Test Bill of Materials

* |/4” thick hot rolled pickeled and oiled steel table with legs —

* Designed to be 60% reusable T ST

« Constrain chassis tubes from movement while being welded — e e N

* |16 perforated aluminum towers provide various heights for fixture arms e e 1 T TR TS TR TeTPeeeer R

* 46 steel fixture arms and clasps utilized to match thermal disspation of 3 —omcen |0 | oo 1w | 52855
welding while keeping tube members in place AER-20 Chassis Fixtures S mien P BT S T B -~

e 21 aluminum U-block constrains lowest tube members = —

Bill of Materials
Name Quantity Specifications Material Source Cost Chassis :] Fastener + TIG Welded == Press Fit == Adhesive == Drweira_ln_S_ystem
- . - " 005" - Chassis . oy \
Chassis Tubes 80 1" OD wall thickness .055"-.095 4130 Chromoly Creo Industries $1,980.00 sub-systems :] Chassis Syatem : | Axles | :
End Caps 10 Sheet metal 1' x 1" thickness 0.065 Steel Shop Yard $0.00 | i | Flectrical Systerns . ! 0
Spacers 4 Sheet metal 1' x 1' thickness 0.065" Steel Shop Yard Suspension . _ : TEEEEEEEEEEEE |, |Differential ,
_ _ . sub-systems ‘ Seat ‘ |Headrest‘ ‘ Firewall ‘ | _ P ;
Fixture Table 1 4'x8' table with 3/8-16 tapped holes HRPO Steel Certiflat $3,842.69 | l rqﬂ,:ummﬂmfHE'EEE&EFTW E”{]:E'T 208 ! 'Difrelrentiai' 1
ical —— 4[] eemeemeem=- votor
Tube Clamps 21 Solid Al billet scrap block 6061 Aluminum IMS $60.12 SU'ED'_ES‘::QSI,LS | Hamess| T ISR Ry A + o voynts
Short Tower 4 height 8" - 1.25" x 1.25" square tubing thickness 1/8" | 6063 Aluminum IMS Nrivetrain I ‘ Driver Leg ‘ ‘ Closeout ‘ ! |
Standard Tower 8 | height 12" - 1.25" x 1.25" square tubing thickness 1/8" | 6063 Aluminum IMS $88.94 sub-systems I — 1 i
Tall Tower 4 height 18" - 1.25" x 1.25" square tubing thickness 1/8" | 6063 Aluminum IMS R
o . Impact : " Bulkhead |_/Front Roll | : Main Roll H Main Hoop Rear
Base Plate 16 Sheet metal 0.6" thickness 6063 Aluminum IMS $103.62 : |HLI':_IEIUH HEulkhead'—k ™ Hoop | | Cockpit ‘ Hoop Brace Erame
Standard Gusset 32 Sheet metal 0.6" thickness 6063 Aluminum IMS —Hale \[ T
Fixture Part 120 Sheet metal .125" thickness Steel McMaster Carr $164.40 Structure
Clasp 46 Sheet metal .125" thickness Steel McMaster Carr ' T
Tube Clamp Fastener 100 Grade 5 steel hex 3/8"-16 shoulder bolts Steel McMaster Carr Suspension Steering Suspension
Fixtures Srake Box Hard Points Rack Hard Points
Base Plate Fastener 100 Grade 5 Steel Hex 3/8"-16 Thread Size, 1" Long Steel McMaster Carr 397 40
Tower Arm Fastener 125 Black oxide solid steel 1/4"-28 bolt, 1-3/4" Long Steel McMaster Carr ' Suspensinn System
Clasp Fastener 200 Black oxide solid steel 1/4"-28 bolt, 1/2" Long Steel McMaster Carr
123 Blocks 2 1"x 2"x 3" block with 5/8" holes Steel All Industrial Tool Supply |  $25.00 _
PC-7 Epoxy 1 Cement-like 2 part epoxy for towers Epoxy Amazon $18.00 ® Wel ght; 72|bs
Flex Drill Extender 1 8" Ryobi extender Steel Amenitee Brand LLC $10.00 ° Material: 4 | 30 Chrom OI)’
Welder 1 Dynasty 210 Welder Various AER 0.00 .
. ey 2l - e . : - Filler Rod: ER70S-2
Welding Screens 3 6'x6' Red sceens with Al frame Plastic/Aluminum Praxair $225.00
Scotch Brite 6 6"x 9" green square Scotch Brite AER $0.00 * Tubes Used: 80
Acetone 1 1 Gallon Acetone Home Depot $17.00 e Weld Time: 56 hours
C-Clamps 3 Clamp sizes 1", 2", 3" Steel Harbor Freight 25.00 . « o Moo ..
— tp 1 — pD_ - — —— gt $$20 * Torsional Rigidity: 2,450 ft-Ib/deg AER.2020 C = AR,
rotractor usky Digital Protcrator ee ome Depo ] ] . . . _ ar i N i
elding Chassis 05/06/20 Spring 2020



