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CNC Study Guide Part 2
There are 3 portions for your written exam. 
1. Project 1 which is a mix of lathe and milling questions. 
2. Project 2 Lathe OR 3 Milling – you choose based on your area of expertise
3. [bookmark: _GoBack]OSHA worker’s rights. 
Project 1 focuses primarily on metal material characteristics, mechanical functions, print reading, some calculations, machine parts and machining.
Project 2 OR 3 focuses primarily on programming 
OSHA and worker’s rights is a mix of safety regulations and knowing your rights as an employee according to federal laws. 
Note that 95% of the information you need for your written exam can be found with the use of your BLUE Mechanical and Metal trades handbook. To assist you in your preparation for the written examination, below is a list of compiled questions/topics that you should understand and be familiar with. You should be able to navigate your BLUE book efficiently to these topics so that you are able to answer more specific questions with this information. Remember, you do not have to know everything, but you have to know where to find it and how to use the information that you find.
Measurement:
1. What is the best test equipment to use to test/measure an angle? A hole? Symmetry? Width of a notch? Depth dimension? A thread?
Hydraulic/Pneumatic basics:
2. In a hydraulic unit what is the difference between proportional directional valves, proportional pressure valves and proportional flow-control valves?
Material Properties:
3. What are the properties of the following materials CuZn28? 28CrS4+C? 11SMn30+C? 20MoCrS4+C? S235JR+C? What might affect the machinability of these materials?
4. What is the maximum cutting temperature of HSS milling tools?
5. On a DIN 471 40 x 1.75 retaining ring/circlip what measurements are indicated by the specification 40 x 1.75?
6. Which indenters are used in an HRA, HRC, HRB, and HRF hardness test?
7. What does the letter designation of “S”, “E”, or “L” indicate on an indexable insert for a cutting tool? 
8. What is the basic shape of the letter designation “R” on indexable insert for a cutting tool?
9. What is the proper lubricant for a cast iron when broaching? What are the proper lubricants when milling steel? What is the proper lubricant to use when roughing an Al Alloy material?
10. What is the difference between using a cutting oil and using an emulsion?

Process control:
11. What are the elements of a statistical process control chart?
12. What might cause a “Trend”? What might cause a sample to “exceed control limits”? What steps should be taken if such process trends occur?
13. What does UCL and LCL stand for on a control chart?
14. What is the difference between primary and secondary execution time in a “cycle time”?
15. What is the difference between main productive time an auxiliary productive time in a “utilization cycle”? Determine what information you would need to calculate the main productive time for a part on a machine.
Calculations:
16. Calculate feed rates (vf), cutting speeds (vc), velocities (v) for turning and milling parts.
17. Calculate drive power and cutting power in machine tools (lathe and mill). 
18. Calculate speed ratio. 
19. What is the formula for calculating the arc length between two holes? For calculating the effective length of a circular ring and a circular ring sector?
20. Calculate maximum circumferential speed of a clamping chuck/
21. If a tool diameter is 30mm and has a cutting velocity of 20m/min what is its rotational speed?
22. In a crate there are 400 parts, where 10 parts have a dimensional defect. What is the probability (P) of obtaining a defective part when you take one part out of the crate?
Drawings:
23. What is a runout tolerance? How would this be indicated on a drawing?
24. What are the GD/T symbols for parallelism, concentricity, symmetry, position and runout tolerances?
25. How do you determine a minimum and maximum clearance of a loose fit?
26. What does 30g6 mean? What is the difference between 30f7 and 16f7? What is the difference between 30H7 and 30h7?
27. What is the difference between DIN 509 –F1.2 x 0.2 vs. DIN 509-E 0.8 x 0.3? What do the dimensions provided refer to?
28. What is the function of a dowel pin?
29. What is the difference between DIN 76-A, B and C?
CNC:
30. In an automated production system, what is the difference between open and closed loop control?
31. PAL cycles for milling processes and lathes processes
a. Milling G2/G3, G77, G82, G84, G94, G95
b. Lathe G81 
32. How do you convert feed per min to feed per revolution?
33. What causes build up on turning tools?
34. What are the different symbols for CNC zero points and reference points?
35. When would you use the M code M00?
36. What are flow chips? Why do they occur?
37. If a part is machined without a cutting edge radius correction how does this effect the part?
38. What is the difference between an incremental, absolute, direct and indirect positioning measuring system?
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