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CREDIT- 4

MILLING OPERATIONS AND PRACTICES (30 Hrs.)

Milling Operations:
This credit consists of four units. First unit deals with Slot Milling operation and practice.
Second unit consists of Centre Drilling & Drilling operation. Third unit deals with Reaming
operation on milling machine. Unit four deals with Angular Milling by tilting milling head.

UNIT-1

Centre Drilling & Drilling operation

UNIT-2

Reaming & Tapping operation

UNIT-3

Slot Milling operation

UNIT-4

Angular Milling operation by tilting the head of milling machine
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UNIT-1 CENTRE DRILL & DRILLING OPERATION

Objective:

Skills:
At the end of this unit trainee shall be able to

1. Know proper procedure for centre drilling operation.
2. Perform Centre Drill operation
3. Perform & Drilling operation
4. Able to Grind and check the angle of twist drill
5. Measure the various dimensions of job by using vernier caliper
.
Knowledge:
At the end of this unit trainee shall be able to

1. State the need of Centre Drilling & Drilling
2. Understand Drilling operation on milling machine
3. Types of drill bit and its importance
4. Take measurement with vernier caliper
Structure:
1.1 Introduction
1.2 Centre Drilling operation
1.3 Drilling operation
1.4 Safety
1.5 Assignments.

Page 3 of 33

Credit - 4

Basic Milling

1.1 INTRODUCTION:
Centre drilling is an operation through which small drill holes are produced to locate the
centre of a hole on the solid flat surface by means of a cutting tool named as combination
drill or centre drill. The alignment between the headstock and tailstock of the milling enables
you to drill holes that are precisely centered in a cylindrical piece of stock. Before you drill
into the end of a work piece you should first face the end as described in the facing
operations section. The next step is to start the drill hole using a center drill - a stiff, stubby
drill with a short tip. If you try to drill a hole without first center drilling, the drill will almost
certainly wander off center, producing a hole that is oversized and misaligned.

1.2 CENTRE DRILLING OPERATION:
Centre Drill:
Centre drill is the tool which is used to make small hole to locate the centre for the
proceeding drill holes. There are various types of centre drills as discussed below. The
material of centre drill used in the work shop is HSS. Centre and spotting drills are
traditionally used to make a conical hole for a millin centre in order to make a starting point
for a standard twist drill, designed to prevent the twist drill from walking. Drill materials HSS,
HSS-Co, TiALN coating and carbide. Centre Drills are available with: Combined drills,
reinforcing bulge, radius form, bell type, extra length, 60and 90angles.
Types of Centre Drill:
A. TYPE- A,
B. TYPE- B,
C. TYPE- C,
D. TYPE- R
TYPE- A: This type of CD has no protective chamfer and straight running surfaces.
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TYPE-B: This type has conical protective chamfer and straight running surfaces.

TYPE-C: It is having perpendicular protective chamfer and straight running surfaces.

TYPE-R: It having protective chamfer and convex running surfaces.
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Pilot Dia k12

Body Dia h9

1
1.25
1.6
2.0
2.5
3.15
4.0
5.0
6.3
8.0
10.0

3.15
3.15
4.0
5.0
6.3
8.0
10.0
12.5
16.0
20.0
25.0

Overall Length
Max.
Min.

Pilot Length
Max.
Min.

33.5
33.5
37.5
42.0
47
52
59
66
74
83
103

1.9
2.2
2.8
3.3
4.1
4.9
6.2
7.5
9.2
11.5
14.2

29.5
29.5
33.5
38.0
43
48
53
60
68
77
97

1.3
1.6
2.0
2.5
3.1
3.9
5.0
6.3
8.0
10.1
12.8

Centre Drilling Operation:

Milling equipment is sometimes used to perform machining operation which is ordinarily
handed on other specialized types of the machine tools. The machine feed dials, when used
to set out hole locating, procedure accurate positioning and save time.
The following procedure is to be followed for centre drilling:
•

Fit the w/p to the m/c table using a suitable work holding method.

•

Select a center drill which has a shank diameter of the following hole to be drilling.

•

Mount and fully tighten center drill in chuck.

•

Move the vertical side to position the center drill within 25mm of the face to be drilled.

•

Select the correct spindle speed for the smaller diameter of the center drill is running
true.

•

Start the machine & visually check that the center drill is running true

•

hand feed the quill until the whole depth of center drill seating as entered work piece
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1.3 DRILLING OPERATION:
Drill:
Drill bits are cutting tools used to create cylindrical holes, almost always of circular crosssection. Bits are held in a tool called a drill, which rotates them and provides torque and
axial force to create the hole. Specialized bits are also available for non-cylindrical-shaped
holes.
The shank is the part of the drill bit grasped by the chuck of a drill. The cutting edges of the
drill bit are at one end, and the shank is at the other.
Drill bits come in standard sizes, described in the drill bit sizes article. A comprehensive drill
bit and tap size chart lists metric and imperial sized drill bits alongside the required screw
tap sizes.
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Drill bit geometry has several aspects:

The spiral (or rate of twist) in the drill bit controls the rate of chip removal. A fast spiral drill
bit is used in high feed rate applications under low spindle speeds, where removal of a large
volume of swarf is required. Low spiral drill bits are used in cutting applications where high
cutting speeds are traditionally used, and where the material has a tendency to gall on the
bit or otherwise clog the hole, such as aluminum or copper.
The point angle, or the angle formed at the tip of the bit, is determined by the material the
bit will be operating in. Harder materials require a larger point angle, and softer materials
require a sharper angle. The correct point angle for the hardness of the material controls
wandering, chatter, hole shape, wear rate, and other characteristics.
The lip angle determines the amount of support provided to the cutting edge. A greater lip
angle will cause the bit to cut more aggressively under the same amount of point pressure
as a bit with a smaller lip angle. Both conditions can cause binding, wear, and eventual
catastrophic failure of the tool. The proper amount of lip clearance is determined by the
point angle. A very acute point angle has more web surface area presented to the work at
any one time, requiring an aggressive lip angle, where a flat bit is extremely sensitive to
small changes in lip angle due to the small surface area supporting the cutting edges.
The length of a bit determines how long a hole can be drilled, and also determines the
stiffness of the bit and accuracy of the resultant hole. Twist drill bits are available in standard
lengths, referred to as Stub-length or Screw-Machine-length (short), the extremely common
Jobber-length (medium), and Taper-length or Long-Series (long).
Most drill bits for consumer use have straight shanks. For heavy duty drilling in industry, bits
with tapered shanks are sometimes used.
The diameter-to-length ratio of the drill bit is usually between 1:1 and 1:10. Much higher
ratios are possible (e.g., "aircraft-length" twist bits, pressured-oil gun drill bits, etc.), but the
higher the ratio, the greater the technical challenge of producing good work.
The best geometry to use depends upon the properties of the material being drilled. The
following table lists geometries recommended for some commonly drilled materials.
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[Tool Geometry]
Tool Geometry
Work piece material

Point angle

Helix angle

Aluminum

90 to 135

32 to 48

12 to 26

Brass

90 to 118

0 to 20

12 to 26

Cast iron

90 to 118

24 to 32

7 to 20

Mild steel

118 to 135

24 to 32

7 to 24

Stainless steel

118 to 135

24 to 32

7 to 24

60 to 90

0 to 20

12 to 26

Plastics

Lip relief angle

Drill Types:
Steels
Soft low carbon steel bits are inexpensive, but do not hold an edge well and require frequent
sharpening. They are used only for drilling wood; even working with hardwoods rather than
softwoods can noticeably shorten their lifespan.
Bits made from high carbon steel are more durable than low-carbon steel bits due to the
properties conferred by hardening and tempering the material. If they are overheated (e.g.,
by frictional heating while drilling) they lose their temper, resulting in a soft cutting edge.
These bits can be used on wood or metal.
High speed steel (HSS) is a form of tool steel; HSS bits are hard, and much more resistant
to heat than high carbon steel. They can be used to drill metal, hardwood, and most other
materials at greater cutting speeds than carbon steel bits, and have largely replaced carbon
steels.
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Cobalt steel alloys are variations on high speed steel which contain more cobalt. They hold
their hardness at much higher temperatures, and are used to drill stainless steel and other
hard materials. The main disadvantage of cobalt steels is that they are more brittle than
standard HSS.
Hi-molly tool steel is heat-treated at 1196 °C (2185 °F) and then nitro-carburize finished at
510 °C (950 °F) to be measurably harder than high-speed steel. Nitro-carburized steel
withstands substantially higher drilling temperatures while maintaining sharpness.
Titanium nitride coated twist bit
Many different materials are used for or on drill bits, depending on the required application.
Many hard materials, such as carbides, are much more brittle than steel, and are far more
subject to breaking, particularly if the drill is not held at a very constant angle to the
workpiece, e.g. when hand-held.
Tungsten carbide and other carbides are extremely hard, and can drill virtually all materials
while holding an edge longer than other bits. The material is expensive and much more
brittle than steels; consequently they are mainly used for drill bit tips, small pieces of hard
material fixed or brazed onto the tip of a bit made of less hard metal. However, it is
becoming common in job shops to use solid carbide bits. In very small sizes it is difficult to
fit carbide tips; in some industries, most notably PCB manufacturing, requiring many holes
with diameters less than 1 mm, carbide bits are used.

Polycrystalline diamond (PCD) is among the hardest of all tool materials and is therefore
extremely resistant to wear. It consists of a layer of diamond particles, typically about 0.5
mm (0.019") thick, bonded as a sintered mass to a tungsten carbide support. Bits are
fabricated using this material by either brazing small segments to the tip of the tool to form
the cutting edges, or by sintering PCD into a vein in the tungsten carbide "nib". The nib can
later be brazed to a carbide shaft; it can then be ground to complex geometries that would
otherwise cause braze failure in the smaller "segments". PCD bits are typically used in the
automotive, aerospace, and other industries to drill abrasive aluminum alloys, carbon fiber
reinforced plastics, and other abrasive materials, and in applications where machine
downtime to replace or sharpen worn bits is exceptionally costly.
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Sharpening of Drill Bits

A blunt drill is as useful as an ashtray on a Harley! if you can't sharpen it yourself then you
should ask someone competent in doing so to sharpen it for you.
Better still; get them to show you how to sharpen it for yourself.
Sharpening drills isn't all that difficult once you know how, but it is difficult to learn how to do
it from a book, that's why there are many drill sharpening tools available, but save yourself
some money and learn to do it for yourself
A general purpose twist drill has an included point angle of approximately 118º and a lip
(edge) clearance of 8º-12º
Clearance must be provided all along the cutting lip. Little or no clearance prevents the
cutting edge from producing a chip, and the drill won't cut. The cutting edge will be held off
the work. Too much clearance (grinding away too much of the drill metal behind the lip)
weakens the cutting edge which means it will go blunt very quickly.
There are three essentials in sharpening a twist drill:
1. Equal drill-point angles, which are usually 59º each for a total of 118º as shown in the
image.
2. Cutting lips of equal length
3. Correct clearance behind the cutting lips, which is approximately 8-12º.
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Easy ways to learn how to sharpen drills is to get hold of large diameter drills one and have
a try on that.
Working out angles is much easier on a 25mm drill bit than a 2.5mm bit.
When learning to sharpen drills it is also a good idea to use a protractor to get an eye for the
correct angles, with practice you'll find you become quite accurate at getting it right.
A very important factor in sharpening any drill is to never overheat them.
Keep their points cool enough so that you can touch them with your bare fingers. Use a
water bath to keep the point from overheating. Making very light passes over the wheel will
ensure the drill point doesn't overheat.
Sharpening procedure:

1. Hold the drill with your left hand on the tool rest and your right hand on the shank of
the drill
2. Start with the cutting edge that is to touch the grinding wheel at an angle of about 30º
lower at the outside of the drill than it's centre.
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3. Grind by lowering your right hand as you feed it in.
4. You will have to feed it in a bit to grind the back of the drill away from its cutting edge.
5. Do the same on the other side to keep it even ensuring you keep the drill cool
6. OK, now check your drill.

The cutting edges should be first thing that is going to contact the job. Check the chisel
point in the middle between the two cutting edges.
Most likely the chisel will be angled the wrong way because you are just starting. If it is. put
more angle down on the drill when you start.
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Drilling Operation:

The following procedure should be followed while drilling:
•

select a drill as per requirement

•

Check that it is in good condition

•

Select a sleeve to accommodate drill & fit arbor.

•

Clean tapers on drill sleeve & arbor.

Always hold drill by their necks, above the flutes, when engaging them in sleeves or arbor.
•

Push the drill tank firmly into the sleeve.

•

Push & twist sleeve around in arbor until the tang enters slot in arbor.

•

Hold the sleeve let it fail down about 25mm, then push up firmly to assure it in
position

•

Enter drilling center hole by turning hand wheel

•

Engage power feed

•

Start machine drill hole using coolant.

•

Stop drill and drilled hole.
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1.4 SAFETY:
•

Before doing the drilling make sure that the drill bit is there at center of work piece.

•

Don`t give quick feed during drilling.

•

Never use cotton to clean the chips from rotating drill bit.

•

Never forget to do centre drilling before drilling.

•

While grinding the drill bit hold the drill bit rigidly and give gently feed against the
rotating wheel.

•

Ensure the gap between the work rest and wheel is 2-3 mm.

•

Never look here and there while grinding the drill bit.

•

Wear mask while grinding the drill bit.

•

Wear apron during grinding the twist drill.

1.5 ASSIGNMENTS:
Grind the drill bit manually and maintain the point angle 118º as shown in the figure.
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EXERCISE NO. 3: CENTRE DRILLING
Manufacture the following job with proper dimension as per the given drawing.

EXERCISE NO. 4: DRILLING
Manufacture the following job with proper dimension as per the given drawing.
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UNIT- 2 REAMING & TAPPING OPERATION

Objective:

Skills:

At the end of this unit trainee shall be able to
1. Perform drilling operation for Reamer
2. Perform Reaming operation
3. Perform Tapping operation
4. Select the proper speed & feed required for reaming/tapping operation
5. State types & elements of reamer
6. Check dimensions of reamed hole job by plug gauge
.
Knowledge:

At the end of this unit trainee shall be able to
1. Know difference between reaming & drilling operation.
2. State the need of Reaming operation
3. Understand Reaming & Tapping operation on milling machine
4. Types of reamer and its importance
5. Take measurement with vernier caliper
Structure:
2.1Introduction
2.2 Reaming & Tapping Operation
2.3 Safety
2.4 Assignments.
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2.1 INTRODUCTION:
Reaming a drilled hole is another operation that can be performed on a drilling machine. It
is difficult, if not impossible, to drill a hole to an exact standard diameter. When great
accuracy is required, the holes are first drilled slightly undersized and then reamed to size.
Reaming can be done on a drilling machine by using a hand reamer or using a machine
reamer. When you must drill and ream a hole, it is best if the setup is not changed. For
example, drill the hole (slightly undersized) and then ream the hole before moving to
another hole. This method will ensure that the reamer is accurately aligned over the hole. If
a previously drilled hole must be reamed, it must be accurately realigned under the machine
spindle. Most hand and machine reamers have a slight chamfer at the tip to aid in alignment
and starting.

2.2 REAMING & TAPPING OPERATIONS:

Reamer:
Reamers are precision cutting tools used to enlarge existing holes smoothly and accurately
by removing a small amount of metal. Reamer geometry varies widely, having four or more
flutes, spiral or straight, and left or right hand cut..

Applications:
Reamers are used to rough or finish ream predrilled, punched, or die cast cavities for
improved size, roundness, straightness, and surface finish. Though straight flute reamers
are still popular, there are many advantages to spiral flute construction. Particularly in
smaller sizes, spiral flute reamers can be manufactured more accurately and result in a
considerable cost savings.

Parts of Reamer:
A reamer consists of three main parts:
1.

Fluted section

2.

Neck

3.

Shank
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The fluted part consists of chamfer, starting taper, sizing section and back taper length.
Chamfer length or bevel lead insures proper and easy entry of the reamer into the hole. The
main cutting action of reamer is done by starting taper, the sizing section and to guide the
reamers and also smooth or size the hole. The back taper reduces friction between reamers
and the whole surface.

Types of Reamer:
There are following types of reamers:
•

·Hand Reamer: These reamers are operated by hand with a tap wrench fitted on the
sequence of the reamer. The work is hold in a vice. The flutes may be straight or helical.
Shank is straight with a square tang for the wrench.

•

Machine Reamer: These reamers are operated by hand with a tap wrench fitted on the
sequence of the reamer. The work is hold in a vice. The flutes may be straight or helical.
Shank is straight with a square tang for the wrench.

•

Chucking Reamer: These are machine reamers with shorter flutes. These may be
either of the type known as rose reamers or fluted reamers. These are using for heavy
roughing cuts.
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Fluting Reamer: There the holder are not rigid but are fluting this permits the reamer.
To flow the previously made hole naturally and without restrained resulting in a better
hole.

•

Expanding Reamer: These reamers allow slight increase in their size to allow for wear
to remove an extra amount of material. For this the body of the reamers is bored tapered
and is slotted. A taper plug runs through the hole end is operated by a screw so that it
acts as the expander.

•

Adjustable Reamer: In these reamers separate blades are inserted in the grooves
provided in the body of the reamer. The blades can be moved up or down of the reamer.

•

Tapered reamer: These reamers are used to finish the taper holes for cutting the taper
things used to secure the collars, pulleys etc to the shaft

•

Shell Reamer: Solid reamers (up to about 20mm diameter or usually made of HSS) to
reduce the cost of larger reamers the cutting portion is made as separate shell which are
mounted on standard shanks made of lower cost steel. These reamers are however
does not very rigid and accurate inserted tooth or plates in shells in further reduced the
cost of reamers can tip with cemented carbides.
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Reaming Operation:

When ream hole are specified, work piece is drilled 0.25mm to 0.40mm under size, the drill
change for reamer, & the hole reamed, without upsetting the location of the w/p.
Clearance under work must be provided to allow the drill & reamers to penetrate through
without damaging the machine table. Mount the work over the slot in the table on parallel
will often all that is necessary. When reaming blind hole a standard reamer may be used
provided that the 45° chamfer angle on the lead end is acceptable.

The reamer should be carefully feed by hand to jamming in the bottom of the reamer. This
type of reamer has no 45°lead angle and wanders than a standard reamer. Neither is the
finish inside hole as good. This reamer can be also be used for making slightly correction to
holes that have been drilled out of position. This is done by using a special guide plate or
fixture which accurately locates a guide bushing. The holes can only be corrected by the
amount they are undersize.
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Tapping Operation:
Tapping in the vertical milling m/c is usually limited to starting the tap square with the perdrill hole without altering the existing setting. A convenient means of doing this is to mount a
standard m/c center in the m/c spindle adaptor and use this in the tap centre to hold the tap
square while the thread is started. As the tap progresses into the w/p, the m/c spindle is
carefully hand feed downwards to maintain contact with the center.
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2.3 SAFETY PRECAUTION:
• Oil the bore/drill hole with cutting oil for reaming operation.
• Do not ream above 500 rpm.
• Don’t rotate the spindle in anticlockwise direction while removing the reamer.
• Never use cotton for cleaning the chips during operation.
• Oil the bore/drill hole with cutting oil for tapping operation.
2.6 ASSIGNMENTS:
1.
2.
3.
4.

What is the need of reaming operation
What is difference between drill & reamer
Explain process of reaming operation on milling machine
What precautions should be taken while tapping

EXERCISE NO. 5: REAMING & TAPPING
Manufacture the following job with proper dimension as per the given drawing.
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UNIT-3: SLOT MILLING OPERATION

Objective:

Skills:

At the end of this unit trainee shall be able to

2. Perform Slot Milling operation
3. Measure the various dimensions of job by using vernier caliper
.
Knowledge:

At the end of this unit trainee shall be able to

1. State what is Slot Milling operation
2. Take measurement with vernier caliper

Structure:
3.1 Introduction
3.2 Slot Milling operation
•

To set vice/job & Cutter

•

To Set Depth of Cut

•

Open Slot Milling

3.3 Assignment
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3.1 INTRODUCTION:
Unlike a lathe, a milling cutter does not give a continuous cut, but begins with a sliding
motion between the cutter and the work. Then follows a crushing movement, and then a
cutting operation by which the chip is removed. Many different kinds of operations can be
performed on a milling machine but a few of the more common operations will now be
explained.

3.2 SLOT MILLING OPERATION:

To Set Vice / Job & Cutter:
To set for position of slot with setting bar:
•

Open vice jaws to give plenty of clearance for setting bar.

•

Engage setting bar and position aprox central to vice.

•

Raise table to enable setting bar to register on fixed jaws.

•

Move table across until bar is within 1.5mm of the fixed vice jaws.

•

Insert a 0.03mm feeler gauge, and carefully wind table across to trap feeler between bar
and fixed vice jaws. Rock feeler gently until tightness is obtained.

•

Zero index.
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Wind table back the required distance minus half the diameter of the setting bar, to give
the correct centre position for the slot.

•

Wind table at least 0.75 mm past the required setting and then wind it back to correct
setting, to take up any free movement (backlash) in the lead screw.

Note: position of the slot may be central to the w/p or a specific distance from one side.
Set w/p in vice as follows:
•

Ensure w/p is free of burrs and the vice is clean.

Seat on a pair of parallels (if necessary) to bring top of w/p aprox 5mm above vice jaws.
Parallels to be tight after seating.
To Set Depth of Cut:

•

Engage and check concentricity of cutter.

•

Touch top of w/p (with cutter revolving), marking the w/p very lightly.

•

Set vertical index at zero.

•

Set transverse stops at each end of table, to stop transverse when cutter has completely
cleared w/p at each end.

•

Remove material in even cuts. Take cut from each end of w/p alternately.
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Open Slot Machining:

•

Check width of slot with slip gauges, after a depth of 1.5mm has been obtained.

•

Check depth of slot with depth micrometer or vernier when 0.025mm of full depth on
index.

Note: it is possible to cut many types of slot on a vertical mill. The slot cover the whole w/p,
in which case an index reading must be taken or a stop set for the blind end ( see milling a
keyway).
A stub arbor may be employed together with a side and face cutter. Round w/p are usually
set in the dividing head for this operation.
The operation may be carried out on a horizontal m/c in the same manner, when a side and
face or slot cutter is employed. Alternatively the w/p may be clamped to the rear of the m/c
table or to an angle bracket and a slot drill mounted in the m/c spindle.
3.3 ASSIGNMENT:
1) Explain steps involved in Slot milling operation
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EXERCISE NO. 6: SLOT MILLING
Manufacture the following job with proper dimension as per the given drawing.
Closed Slot Milling:

Open Slot Milling:
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UNIT-4: ANGULAR MILLING OPERATION

Objective:

Skills:

At the end of this unit trainee shall be able to

1. Perform Angular Milling operation
2. Measure the various dimensions of job by using vernier caliper
.
Knowledge:

At the end of this unit trainee shall be able to

1. State what is Angular Milling operation
2. Take measurement with vernier caliper
Structure:
4.1 Introduction
4.2 Angular Milling operation
1) Angular Milling by tilting the vertical head
2) Angular Milling by tilting the work piece:
3) Machining the Angle
4.3 Safety
4.4 Assignments.
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4.1 INTRODUCTION:
Angular milling is an operation in which plain surface is inclined at an angle with respect to
the reference surface. Angular miiling operation is to be carried out where surface may
either by tilting the vertical head of the machine or by tilting the work piece.

4.2 ANGULAR MILLING OPERATION:

1) Angular Milling by tilting the vertical head:
The vertical head of the machine is tilted to the required angle of the surface to be
machined using the machine graduations. It is then clamped in position.
The machine vice is mounted and aligned so that the angle is reproduce on the parts when
cuts are taken.

2) Angular Milling by tilting the work piece:
In some cases it may be more convenient to tilt the work rather than the machine head. This
can be done using:
•

A machine vice

•

A universal vice
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Using a machine vice:
The vice is set in the same way as per producing bevels.
Using a universal vice:
When a using a universal vice the degree of tilt may be set, by reading off the angle of the
graduated quadrant, or using a protector.
The vice may also have a swivel base and this can be set by similar means to angles in the
horizontal plane.

3) Machining the Angle
Once the surface to be machined has been marked out and the machine vertical head or
vice set at the required angle, proceed as follows:
•

Mount the work piece in the vice, on parallel if necessary, and tighten the vice.

•

Put a safety goggle.

•

Take a trial cut, feeding against the rotating of the cutter.

•

Check the angle with a protector and adjust if necessary.

•

Complete machining to the marking out.
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4.3 SAFETY:
•

Know where to switch on/off and controls of machine before starting operation.

•

Clamp the work piece in the vice tightly.

•

Do not change the spindle speed while machine is in motion.

•

When changing a cutting tool, make sure that the power is off.

•

While tilting head of machine tighten the head bolts without fail & cross check it

•

Do not touch revolving cutter with hands.

•

Do not measure a work piece while the cutter is rotating near it or still cutting it.

•

Do not remove guards while machine is still in process.

•

Chips must be removed by brush not by hands.

•

Do not remove chips wile machine is running.

•

Do not lean on machine while running.

•

Wear safety goggles while working on machine.

•

Wear safety shoes.

•

Use coolant where required.

4.4 ASSIGNMENTS:
1. What is the mean by angular milling
2. Explain difference methods of angular milling
3. What
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EXERCISE NO. 7: ANGULAR MILLING
Manufacture the following job with proper dimension as per the given drawing
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