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Lab 07:  CNC Lathe & Milling Operations

I.  Purpose

A.) Provide experience operating and editing NC code on the laboratory’s CNC lathe and CNC mill
B.) Provide experience fixturing and machining parts for production on the laboratory’s CNC equipment
C.) Provide experience collecting process planning data for production purposes

II. Practice

Your lab team is to verify your NC code files and capture the appropriate timing and tooling data to enable your team to produce CNC project parts efficiently.  The CIM Lab Workstations 3 and 4 have the turning and milling programs available.  You are to document the process in your engineering notes, and include this information on the route sheets in your final team report.  
Depending upon your design, you may need to perform some of the following operations.  The lab instructor will guide you through these operations for a personal part.  Your team will need to come up with its’ own personal slide design, and NC code files for all the parts for the project.  
A.) Maintaining NC files:  The NC files for each person’s personal slide were created earlier.  Your team will also need NC files for the remaining parts of the project.  Review the Lab 06 Project Overview file available on the Materials Page and assign group members to prepare any missing files.  These files should have been saved to the team’s folders on either Workstation 1 or 2 if programmed from Mastercam, or on Workstation 4 (the lathe computer) if programmed manually.  Perform the following to gather the files:
a. Create a team folder within the f://tmpfiles folder (use the icon on the top right corner of the lab workstation’s desktop.
b. Open the workstation’s local team folder from the upper right area on the lab workstation’s desktop.
c. Copy all the files from the local team folder to the temporary team folder, but make sure that any files that will be overwritten have an earlier save date and time.  (Note:  It is up to your team to make sure that the latest file revisions have newer file dates and times!)
d. Systematically go to each remaining workstation in the lab and perform Steps A.b and A.c.  This will make sure that only the MOST RECENT files are in the temporary folder.  (Note:  your team may wish to make a back-up to a removable jump drive or other personal storage media after copying files from the last lab workstation.)
e. Copy all the files from the temporary folder to the local team folder on the current lab workstation.  You should be able to use the copy all button now.
f. Repeat Step A.e in a systematic manner on all the laboratory workstations, then close the temporary team folder and local team folder at each workstation.
g. Press the Screen-Fit button on the top tool bar to center your part on the screen.
B.) Uploading NC files and performing the Touch-Off:  Make sure that the NC program files are current for your part(s) prior to performing these steps, and that the laboratory workstation that is attached to the CNC has the correct operating software running.  Perform the following steps to upload your part program(s) .

a. At the top menu, click on File > Open and then go to your local team folder located on the desktop.
b. Click on the .nc program that you wish to load, then adjust the window to allow you to scroll through the program without interfering with the jog and other operation windows.

c. Home the machine using the Home icon on the top toolbar.
d. Insert the correct tool for the touch-off operation.
e. Insert the workpiece (and fixture, if necessary) and activate the pneumatic clamping.

f. Touch-off carefully and accurately on the workpiece, and set the appropriate zero coordinates on the workstation.  (Note:  for the MILL, the left, upper, front corner of the PART is X =0, Y=0,and Z=0; for the LATHE the right, upper edge of the PART FACE is X=.25, Z=0.)
C.) Verifying the NC program:  Before running any program, verify the operations.
a. Ask the lab instructor to help set up the correct stock dimensions for the verify option. 

b. Select the verify icon from the top toolbar, and select OK to start the program.
c. At each tool change, click the green Start button when indicated by the yellow / red program status bar.
d. Verify mentally all the operation steps as the program runs.  Watch especially for proper tool retraction and machine clearances.  If necessary, unlock your program and edit for correct operation on the machine, or close your file and reprogram, re-upload, and re-verify the changes before cutting.
e. If necessary or desired, run the program with the spindle active (remove milling tools and workpiece from the machine, then see the Cutting steps below) so as to “Cut Air”.  Note that cutting air will give you an accurate program run time! 
f. Select the OK button when the message box says “Normal Program Completion”.
D.) Cutting the Part:  Cutting material should only be undertaken after you are certain that the program works properly.  Verify the part if you are not certain before performing the following:
a. Re-check that the correct tool(s), the correct fixture, and the correct stock work pieces are inserted.
b. Re-check that the air pressure is on and the workpiece is securely held.
c. Highlight the correct program to run (select the window frame around the program).
d. Press the green START button on the workstation’s operator panel, then move your mouse cursor over the red STOP button on the screen.  

e. The Run Program window will pop up.  When you are certain that every thing is correctly set, press the ENTER key to start your program running.  NOTE:  The program operator should ALWAYS observe the cutting process and be ready to click on the red STOP button if an emergency stop is necessary!
f. If operating the mill, the vacuum operator should try to catch as much of the machining debris as safely as possible all the time the machine is cutting.

g. The operator should allow ALL MACHINE MOTION TO END before opening the guard or manually changing tools.  The yellow / red program status bar will alert the operator when it is safe to continue (as well as which tool is necessary).
h. After the program has finished cutting and the machine is travelling to the hard home position, it is safe to release the air pressure.
i. The vacuum operator should remove as much of the machining debris as possible when the program run is complete.

j. When the workstation displays the “Normal Program Completion” window, select the OK button.

k. Note the total part time for the part from the Location window before unloading the workpiece.  (This should go into your engineering notebook!)
l. Open the guard, then remove and inspect the workpiece.  Note any necessary operational changes in your engineering notebook (moving the zero point, worn tools, …).
m. Save your program file to the local team folder on the workstation, and then close your file on-screen.  
E.) 5S the Workstation.

Identify your completed workpieces and then place these workpieces into your team’s storage box by the end of the lab period on the due date.  There is no report required for this lab (other than the Final Project Report).
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