ME133 Lecture 2

Last time:

> What is mechatronics?
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ACTUATORS

- solenoids, voice coils

- DC motors

- stepper motors

- Servomotors

- hydraulics, pneumatics

MECHANICAL SYSTEM

- system model

- dynamic response

SENSORS

- switches - strain gauge

- potentiometers - thermocouple
- photoelectrics - accelerometer
- digital encoder - MEMS

OUTPUT SIGNAL
CONDITIONING
AND INTERFACING

- D/IA, D/D - power transistors
- PWM - power amps

- logic circuits
- microcontroller - logic, arithmetic

- SBC - control algorithms
- PLC - communication

DIGITAL CONTROL
ARCHITECTURES

- sequencing, timing

Ude A

- keypad, keyboard

- microphone
- touch screen

INPUT SIGNAL
CONDITIONING
AND INTERFACING
- discrete circuits - filters
- amplifiers - A/D, D/D
USER INTERFACE
[nputs: Outputs:
- buttons, knobs - LEDs

- digital displays

- Joystick, mouse - LCD
- monitor/screen
- buzzer/speaker
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Today:
- Basic electronic components
- Kirchoff’s Laws
- Examples

All mechatronics systems contain electrical circuits
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Electricity Basics

Voltage: » rergot o4 electerc ﬁ;e [/ s Lonin .
— rtla“v{/ "
¥ annlagors L yo)—M*“" ey g In YT 1[\&“
Current: Vit pale ) ,L ~\'[\/9w 1 CL‘"a’e' 7
My —P Cchwgt

ICE) - (A) o 5

ot —p Ll



Hydraulic Analogy

Voltage: a measure of electric field potential

Current: time rate of “flow of charge”
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Direct vs Alternating Current

DC: V= (onyh-t
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Examples: Batherics
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Electrical Circuit o cored £lo~
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Close loop of conductors connecting electrical components
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Terminology and Conventions
Current
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Basic ldeal Electrical Components
(3 + 2 ideal sources)
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Resistor: convrts  plec ferinl energ ) nte he~t
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Ohms Law:




For homogenous material with constant cross-sectional area

L: length
rno: resistivity
A: cross-sectional area
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Water Analogy for a resistor



Water Analogy for a resistor

Less resistance
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Potentiometer: variable resistor
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S
itor: S'-\- SrL
Capaci s oo
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Water Analogy for a capacitor
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Water Analogy for a capacitor

" May
Overflow

~ Leakage W

tank analogy
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membrane analogy
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Water Analogy for a inductor



Water Analogy for a inductor

water wheels stores energy as inertia




Kirchhoff’s voltage law (KVL)
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KVL Example (2.3 pg. 24)

Find the current through the resistor.



KVL Example (2.3 pg. 24)

KVL - Vi + Vo = ©
Vg = VIQ
d V=10V I VR+ R=1%kO —
_ " -V _ (0V

Find the current
through the resistor.




Kirchhoff’s current law (KCL)
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Series Resistance

Find Req”



Series Resistance




Voltage Divider Circuit

R
Vip1 = V.
td R1+ Ro
o
Vo = V.
e R’ + R

Why is this circuit useful?
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What if we have a sensor that changes a resistance with stimuli?
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What if we have a sensor that changes a resistance with stimuli?
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What if we have a sensor that changes a resistance with stimuli?
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What if we have a sensor that changes a resistance with stimuli?
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Let’s look at the limits:
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Now we can *sample™ the voltage from the voltage divider, which is
proportional to the force
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