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Mechatronics Part 1 Study Guide
Mechanical

e You have a two ended lever 2m long with a pivot 0.75m from one end. The shorter side has a 50N load applied,
what load needs to be placed on the other end to balance the lever

e What is the torque are you applying to a bolt when you push on a 0.5m torque wrench with 500 N of force?

e What is tensile stress, tensile force, sheer stress, and be able to calculate all of them.

e What is a Clearance Fit, Transition Fit, and Interference Fit?

e What does a H8 mean? What does r6, m6, g6 mean?

e  What is the minimum and maximum clearances for a 10H8 to a 10m6?

e When measuring bearings and shafts list the different measurement tools you would use and explain the
accuracy of each.

e How do you ream a hole and check its accuracy?

e Correctly identify the Parts of a Lathe, Parts of a Mill, parts of a Drill Press, parts of a Welder (Tig and Mig)

e When using a Lathe or mill you are using cutting tools. Please identify the following parts of the cutting tools,
cutting edge, Side rake, End cutting angle, back-rake angle, nose radius, Flank, Face, End-relief angle, shank,
Length of cutting edge, cutter diameter, etc...

e What are the key characteristics of the following materials S235 JR+N, 42CrMo4+N, 18CrNiMo7-6, 155Mn13,
X2CrNiMoN17-13-5, 41CrS4, 34CrMo4, Al Mn1, Al MgSi, CuSn8P, ZP2, POM, ABS?

Fluid Power

e Be able to draw and identify Pneumatic symbols.

e Draw a 3/2 DCV spring return NC with pneumatic activation
Draw a Pneumatic AND Gate

e A Cylinder is defined as 120/60 - 1500 what does that mean? If it needs to extend at v=0.2 m/s how much fluid
must the pump be able to produce?

e What are the advantages and disadvantages of Meter in and Meter out when controlling a cylinder?

e Draw a pneumatic and hydraulic diagram using the symbols on page 420 Blue book using Valves, Motors,
cylinders, sensors, and directional flow indicators.

Drawings

e You may be asked to draw a part in any of the projection methods or section view.

e Understand the difference between first and third angle how sides a transposed

e Produce a Lathe Drawing including internal and external threads with an undercut, shoulders, internal turning,
and flats added for an open-ended wrench.

e Produce electrical drawings with sensors, splitters, lights, switches, with all necessary naming.

e Produce a Pneumatic circuit with two or more cylinders, solenoid and pneumatic valves, flow controls, supply
elements with all necessary naming.

e Be able to look at a Gear box assembly drawing and correctly identify what parts need to be removed and in
what order.

e Be able to walk through a gear box and correctly identify the output vs input rotation.

Electrical

e Draw a Binary Logic diagram the basic electrical diagram and the truth table. Metal present must be not made
and work piece is in position. If the part is correctly positioned and the operator has pressed the start button
the process starts.
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What is the definition of Reactive Power, Apparent Power, Active Power, Current, Residual Current, Inductance,
Impedance?

Understand Ohms Law.

Draw and calculate Series, Parallel, and combined circuits and be able to calculate U,V,I,R etc....

What is a RLC circuit.

List 5 things to consider when selecting appropriate wire size.

Calculate the correct wire size for a 120V single phase motor drawing 2 amps at startup in a fixed position. How
should the motor be wired? What wire shielding should you use?

You have a HO5RR-F cable wired to a machine. Inside there are 5 wires Brown Black Grey White Green-Yellow.
Explain what the function of each wire should be used for.

Convert 10110101 from Binary to Decimal and hexadecimal. How many bits would this be considered?

What is the difference between a contactor circuit vs a PLC circuit

What does each letter or number in [ IP 66 CM ] stand for?

What is the correct PPE to use while on a Lathe or Mill?

What is the correct PPE to use while Welding?

What is the correct PPE to use while sanding or grinding?

What should you do if someone is getting electrocuted?

What is the difference between recycling and upcycling?

Safety is Who's responsibility?

List 5 checks to make before lifting a heavy object with a crane or hoist
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