Project # 1 Vise Detailed Instructions
VISE BODY
Step-1 Stock cutting of Body
Tools used: Band saw and belt sander

1. Cut 1.5” x 1.0 “Aluminum 6061 bar to 2.75 length on band saw.

2. Deburr sharp edges on belt sander

Step-2 Machining .980” Dimension (Top and Bottom)

Tools used: Sharp-Anilam CNC Mill, 0-1” micrometer, file.
1. Mount part on parallels in a vise on CNC machine

2. Set cutting edge of 3” Fly cut tool to the top of the part

3. Set knee dial to zero (see illustration section)

4. Raise mill table with knee crank to remove .005 from top surface.
5. Run program Flycut.M

6. Deburr and measure part thickness

7. Re mount part in vise with machined side down and set fly cut tool to remove all but .005 from finished dimension.

8. Set cutting edge of 3” Fly cut tool to the top of the part

9. Set knee dial to zero (see illustration section)

10. Raise mill table with knee crank to remove all reaming stock except for .005”.

11. Run program Flycut.M again

12. After cut, stop machine and measure part thickness while part is still in vise.

13. Raise mill table with knee crank to remove remaining stock.

14. Run program Flycut.M again.

15. Remove part deburr and measure.

Step-3 Machining 1.480” Dimension (Front and back)

Tools used: Sharp-Anilam CNC Mill, 1-2” micrometer, fine file.
1. Mount part on parallels in a vise on CNC machine

2. Set cutting edge of 3” Fly cut tool to the top of the part

3. Set knee dial to zero (see illustration section)

4. Raise mill table with knee crank to remove .005 from top surface.

5. Run program Flycut.M

6. Deburr and measure part thickness

7. Re mount part in vise with machined side down and set fly cut tool to remove all but .005 from finished dimension.

8. Set cutting edge of 3” Fly cut tool to the top of the part

9. Set knee dial to zero (see illustration section)

10. Raise mill table with knee crank to remove all reaming stock except for .005”.

11. Run program Flycut.M again

12. After cut, stop machine and measure part thickness while part is still in vise.

13. Raise mill table with knee crank to remove remaining stock.

14. Run program Flycut.M again.

15. Remove part deburr and measure.

Step-4 Machining 2.500” Dimension (Sides)

Tools used: Manual Knee mill, dial caliper, fine file.
1. Mount part on parallels in a vise on knee mill. Extend right edge off vise by .250”

2. Set .75” end mill to approx.100 below part bottom.

3. Set knee dial to zero

4. Turn machine on and lightly touch cutter to right side of part.

5. Move Y-axis to clear cutter from front of part

6. Set X-dial to zero.

7. Move X-axis minus .050” (towards part)

8. Slowly turn Y-axis handle in a smooth motion to cut right side of part (Conventional cut)

9. Slowly turn Y-axis handle in a smooth motion till cutter is on front side of part (Climb cut)

10. Turn off machine and remove part from vise and deburr.

11. Measure stock remaining to come off.

12. Turn part around to opposite side and remount into vise.

1. 13..Extend part off right side of vise by .300”

13. Turn machine on and lightly touch cutter to right side of part.

14. Move Y-axis to clear cutter from front of part

15. Set X-dial to zero.

16. Move X-axis minus .050” (towards part)

17. Slowly turn Y-axis handle in a smooth motion to cut right side of part (Conventional cut)

18. Slowly turn Y-axis handle in a smooth motion till cutter is on front side of part (Climb cut)

19. Repeat steps 17-19 until you are less than .050 from finished length.

20. Turn off machine and measure remaining stock with dial caliper.
21. Adjust x-axis handle to remove remaining stock and repeat steps 18-19.

22. Turn off machine, check part length then remove from machine and deburr.

Step-5 Machining ½-20 tapped hole
Tools used: Manual Knee mill, height gage w/scribe, wiggler.

1. Using Dykem layout liquid, paint the side of the vise body where the hole will be drilled .

2. Measure the exact size of the .980” dimension you machined earlier and divide that measurement in half.

3. Place part on inspection table and set height gage to the half dimension in previous step.

4. Lightly scribe a line on your part.

5. Rotate part and set height gage from top of part downward .500 (see part sketch).

6. Lightly scribe a line on your part.
7. You should now have a “cross hair” mark showing the location of where to drill.

8. Place part in vise with the scribe mark facing up.

9. Set mill RPM to lowest speed in high gear range.

10. Mount a drill chuck into the knee mill spindle and insert a wiggler tool into the chuck

11. Turn on spindle and use light pressure against wiggler to make it run true.

12. Bring wiggler point approx .030 above vise body and adjust X and Y axis until the wiggler is on the cross hair of the vise body. 

13. Set X and Y axis dials to zero.

14. Turn off machine and insert a #3 center drill and drill into vise body approx .300 deep.

15. Turn off machine and remove center drill.

16. Insert a 29/64” drill and drill through upper portion of vise body (use coolant).

17. Turn off machine and remove drill.

18. Set mill RPM to lowest speed of LOW gear range.

19. Insert a 12/-20 plug tap and tighten securely into drill chuck.

20. Apply a liberal amount of  “Cool Tool” lubricant to tap and hole.
21. Using quill handle, Engage the tap into the hole and allow the tap to pull itself through the hole by applying light pressure.

22. When tap comes approx. .375” through the hole turn off and apply spindle brake.

23. Reverse spindle direction and allow tap to reverse itself completely out of the hole.

24. Turn off machine.

25. Remove part clean and deburr hole.

MOVABLE JAW
Due to time constraints a portion of the movable jaw has been pre-machined by the Instructor. Follow outline below to finish machining movable jaw.

Machining .970” dimension
Tools used: Vertical Band saw, knee mill, dial calipers.

Instructor will supply you with a machined strip of movable jaws.

On band saw, cut carefully and as straight as possible along scribed cutting lines.

**USE CAUTION** and do not allow fingers to be placed in the path of the blade.
1. Using dial calipers measure the distance from the edge of the .250 diameter hole to the saw cut edge (add ½ the hole diameter to determine center line distance). 
2. Calculate the amount of stock to remove in order to achieve the blue print dimension of .970”

3. Place part on parallels in a vise with the sawed edge protruding aprox. .100” from the right side of the vise.

4. Turn machine on and lightly touch cutter to right side of part.

5. Move Y-axis to clear cutter from front of part

6. Set X-dial to zero.

7. Move X-axis minus (towards part) allowing .005 stock for a finish pass.

8. Slowly turn Y-axis handle in a smooth motion to cut right side of part (Conventional cut)

9. Slowly turn Y-axis handle in a smooth motion till cutter is on front side of part

10. Set X-axis to remove final .005 stock and repeat steps 8-9.

11. Turn off machine

12. Remove part from vise and clean vise.

13. Rotate part 180 degrees in order to cut opposite side.

14. Repeat steps 3-10.

15. Turn off machine

16. Remove part from vise and deburr.
VISE SCREW
 Machining ½-20 vise screw

Tools used: Roberts CNC lathe, combination square, 0-1” Micrometer, Band saw, Hardinge HLV lathe, fine file.

1. Watch  On-Line Lathe lecture #2 (www.eng.fiu.edu/emc ) by clicking the On-Line learning link.

2. Follow printed instructions on CNC lathe to power up lathe and load program RZ-SCRW2.G
3. Insert 1” diameter round stock (no longer than 24”) into lathe chuck.
4. Set end of bar length to face of chuck jaw length to 3.625” using pre-set combination square.

5. Tighten chuck securely and remove chuck key.

6. Turn on and adjust spray mist coolant to a heavy mist flow.

7. Close Lathe guard door.

8. Press F6 (Auto) button and turn Feed rate override switch to 20 percent.
9. With hand on override switch allow tool turret to move closer to part.

10. Once it is determined that there will not be a crash return “Feed rate override” switch to 100 percent.

11. Stay by machine and watch for any tool breakage or chip wrapping.

12. Use appropriate methods to stop machine and call Instructor to fix these errors if they occur.

13. When part is finished machining and spindle has stopped completely, raise guard door.

14. Turn off spray mist coolant.

15. Using 0-1” micrometer check .245’ diameter and adjust tool offset if needed.

16. If part checks OK then remove it from the chuck using chuck key.
17. Mount part securely in saw vise and set upper blade guide to clear vise.

18. Using caution, saw screw from bar stock along scribed line. DO NOT place fingers in path of saw blade.

19. After part has been cut place it in chuck of Hardinge HLV lathe in order to face to length.
20. Tighten chuck jaw on.620” diameter.

21. Set Spindle RPM to 600 RPM.

22. Touch face off tool front face of part.

23. Set digital read out to Z-zero

24. Move Tool in X-axis towards the operator to clear part.

25. Move Z-axis towards chuck .010”

26. Slowly turn X-axis cross slide handle and face off part until tool is past centerline of part by .030”

27. Reverse direction of handle and feed back towards the operator.

28. Repeat Steps 25-27 until part face has cleaned up.

29. Using a fine file, roll the corner edge of the head of the screw until a .030” round has been achieved.
30. Stop lathe spindle and remove part from chuck.

VISE ASSEMBLY
Tools used:  600 grit sand paper, fine file, 5/64” Allen wrench.

1. Using file and sand paper remove any burrs and sand body and movable jaw to a satin finish.

2. Clean all parts using soap and water then wipe parts dry paper towel.

3. Assemble vise screw into vise body by turning screw until the screw tip is fully within the center portion of the body.

4. Assemble movable jaw to screw by inserting the screw tip into the .250 dia pocket hole of the movable jaw.

5. Install 8-32 set screw into movable jaw and tighten until you feel the screw touch the screw.

6. Back off screw ¼-1/2 turn

7. Check the movement of the jaw. If there is any binding, determine the cause and correct the problem.
Possible problems: set screw too tight, improper fit between movable jaw and screw, improper fit between vise screw and tapped hole in vise body, crooked hole or bent screw.

Quality Control
Quality control is obtained by:

Instructor training of the student in proper use of machine and measuring equipment

Student must use part prints to obtain proper dimensions

Student must use proper measuring equipment after each operation

Instructor interaction with the student for duration of project
