Model Based System Engineering

Team #29 Members: Maximilian Salazar, Sidney Goodman, Kabrea Rostochak, Jocelyn Moranchel

Customer Background

Los Alamos National Laboratory (LANL)
Federally Funded Research

& Development Center. They perform
work for the Department of Defense
(DoD), Intelligence Community (IC), and
Department of Homeland Security
(DHS), among others.

Problem Statement /
Scope of Work

Create a model-based system
Model DeWalt Electric Mower
Focus:

- How to use the Cameo

- Research onthe mower

- Create the modelsin Cameo

- Testthe model with constraints &
satisfy functions

quirem
- Repeatable & Adaptable
- Reduce Design Time
- FourPillars of MBSE
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Mentors: Ralph Munguia & Nathan Rimkus

Final Design
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» Reguirements: yellow, blade speed,
cut grass, run off two batteries,
move with ease

i+ Behavior: detect amount of grass,
type of disposal, engagement

=+ Structure: motor, wiring, controller

+ Parametrics:

» Time: 75*(Battery Life + Amount of
Grass)

- Blade Speed: 3295-109(Bp*Gr)

- Force: 60lbf

Collection
Type

(Battery Lfe + Amount of Grass)
Blade Speed: <a 3495 +/- 109-{Collection Type » Grass
ition)

Engagements: Handle up > no start  Collection:
Hande Down --> star

Concept:
Breakdown of a DeWaltlawn mower
- Includeall thesystems

Resistance
Current

Amps ; Current

Integer = 360
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Volage : Real - 40

3. Lever Component
4. Controller Parametric
5. Motor Component
6. Motor Parametric

& interconnections
- Ability to inputrequirements & get
different outputs based on the
performance of the mower
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e Motor Testing Table
Bt e
Resistance (Ohms) | Test Voltage (Volts) Result Current Pass/Fail
par [Block] Centrollor [ Controlior ] (Amps)
360 40 9 Fail
. 360 41 8.78 Fail
«constraints [W 360 ) 337 Fail
BS : Blade Speed
{BladeSpeed=Resistance*Amp} 360 43 837 Fail
360 50 12 Fail
[{adsspsec s 360 37 97 Fail
= [ 360 | E) | 9.47 I Fail |
| 360 | 39 | 9.2 | Pass |
) - Controller Testing
Resistance :l wconstraints
R ar - Integer Voliage & A:“:“ B Resistance (Ohms) Test Current (Amps) Result Blade Speed Pass/Fail
- tj {Curn oltage} RPM)
- 360 8 2880 Pass
c 360 83 2988 Pass
360 8.9 3204 Pass
o 360 9 3240 Pass
Design Le
360 9.2 3312 Pass
1. Entire Program 360 5.25 3330 Pass
360 93 3348 Pass
2. Controller Component 360 88 3168 Pass




