MODULE 3 – Milling
Unit 6 – Angle Slotting and Reaming
Questions
1. How is an angular surface machined on a workpiece?
2. Explain how a workpiece is machine by (i) Tilting the vertical head and       (ii) Tilting the workpiece
3. How is the depth of a vee groove measured?
4. Calculate the spindle speed for reaming a Ø12mm hole.

5. Explain how a slot is machined at an angle in a mild steel block.

Answers

1. Angular surfaces can be machined by either (i) tilting the vertical head (ii) tilting the workpiece or (iii) using a chamfering tool. 
2. Tilting the vertical head: This is achieved by rotating the head by the required angle using the graduations on the head of the machine. The workpiece is held in the vice and machined at the inclined angle.

Tilting the workpiece: This is done by setting up the workpiece in a standard 
 
machine vice at the required angle, which can be aligned with a protractor or 
 
with a sine bar and slip gauges. The workpiece can also be setup in a universal 
 
vice, which can be tilted to the required angle using graduations on the vice and 
 
then locked in place
3. 
The depth of the vee groove is measured by placing a roller gauge in the vee 
 
and setting up two equal piles of slip gauges or parallels on the top flat surface. 
 
A depth micrometer is then used to measure the distance from the slip gauges to 
 
the top of the roller gauge. The roller diameter and the height in relation to the 
 
datum is normally specified on the drawing.

4. 
To find the correct RPM (revs per minute) for a Reamer, use the RPM formula to get the spindle speed for the corresponding size Drill and divide the answer by two to get the Reamer spindle speed.
 
	RPM 
=    Cutting Speeds in metres per minute x 1000
                       Circumference of cutter in millimetres

             =     
      S x 1000



        л x D


Using a typical cutting speed of 30 meters/min for mild steel and 3.14 for л, the spindle speed is calculated as follows: 


	RPM (Drill) 
=    30 x 1000
                                 3.14 x 12
                          =     796   


	RPM (Reamer)  =    796
                                     2
                            =     398


5. 
When machining a slot at an angle, the vice can be rotated by the required angle 
 
using the graduations at the side of the vice. To get a more accurate angle, angle 
 
gauge blocks or a sine bar can setup as explained above and a dial indicator can 
 
be run along its length and the vice adjusted until the clock runs true.

