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CARPENTRY SHOP

1. INTRODUCTION :

Carpentry is the process of shaping Timber using hand tools. The products produce are used
in building contruction, such as doors, windows, furniture manufacturing, patterns for moulding in
foundries.

1.1 TIMBER :

*  Timber is the name given to wood obtained from exogenous (outward growing) trees. In these
the growth is outward from the centre by adding almost concentric layers of fresh wood every
year known as annual ring.

»  Afterthe full growth, these trees are cut and sawed to convert into rectangular section of various
sizes for engineering propose.

*  Timber is available in market in various shapes and sizes. The common shapes and sizes are.
1. Log : This is the trunk of die tree which is free from branches.
2. Balk : This is the log after sawing roughly to square section.

3. Deal : This is the log after sawing into rectangular cross section of width about 225 mm and
thickness up to 100mm.

4. Plank : This is the timber piece having width more than 275 mm and thickness 50 to 150 mm.
5. Board : This is the timber piece below 50 mm in thickness and above 125 mm in width.
6. Batten : This is timber below 175 mm width and thickness between 30 to 50 mm.

7. Scantlings : These are timber of various assorted and nostandard size other than the given above.

2. SEASONING OF WOOD :

Seasoning of wood is the process of drying wood to reduce moisture content

The advantage of seasoning are that it makes timber lighter in weight, more resillient, and less liable to
twist, wrap and split.

It is also in a better condition to retain its size and shape after being made into pieces of joinery. Also
increase in strength, hardness and stiffness as it dries.

2.1 NATURAL SEASONING:
This 1s also known as air drying.

[1]
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*  Inthis method the balk are stacked under cover with spacers in between, so that a free air circulation
is provided all around them. This method is show, but gives the best results.

2.2 ARTIFICIAL SEASONING :

In this method, the period of seasoning is very much reduced, a matter of two or three weeks beings
sufficient, according to size or species of timber to be seasoned.

»  The timber is stacked on a special truck and wheeled into a chamber which is then sealed. Hot air is
circulated by fans and a certain amount of steam is added in order to retain the humidity and samples
are checked in regular interval of time for how much moisture left in the timber.

*  For out-of-doors work moisture should contain in timber is 16 to 22 percent.
»  For interior work or in heated atmosphere moisture contain is 8 to 12 percent.

3. TOOLS & EQUIPMENTS:
3.1 MEASUREING TOOLS:

Measuring tools in carpentry are used to precisely determine dimensions, angles and levels in
wood working project.

3.1.1 STEEL RULER:

Assteel ruler also known as a machinist’s rule or engineer’s rule, is a precision measuring tool used
to measure lengths, widths, or depth.

» Itstypically made of hardened steel, featuring a flat, rectangular shape with a calibrated scale orruler
marked along its length.

3.1.2 MEASURING TAPE :
A tape measure or measuring tape is a type of hand tool typically used to measure distance or size.

»  Itis like amuch longer flexible ruler consisting of a case, thumb lock, blade/tape, hook and sometimes
a belt clip.

*  Atape measure will have imperial reading, metric reading or both.
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3.1.3 TRYSQUARE:

A try square is wood working tool used for marking and checking 90 degree angles on pieces of
wood.

» It consists ofa steel blade, riveted into a hard wood stock which has a protective brass plate on the
working surface.

*  Another type is the all metal square, with steel blade and cast iron stock. Sizes vary from 150 to 300
mm, according to the length ofthe blade.

STOCK

Fig. 2

3.1.4 BEVEL SQUARE :

The bevel square is similar to the try square but has a blade that may be swiveled to any angle from
0 to 180.

*  Thistoolis adjusted by releasing with a turn screw of suitable in a machine screw running in a slot in
the table.

Fig.3

3.1.5 STRAIGHT EDGE

In carpentry, a straight edge is a tool used to draw straight lines or check the straightness ofaline or

surface. B

Fig. 4

[3]
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3.2 MARKING TOOLS :

Marking tools in carpentry are used to accurately transfer measurements and design onto wood,
creating guidelines for cutting, joining and other wood working tasks.

3.2.1 MARKING GAUGE:

The marking gauge has one marking point. It gives an accurate cut line parralel to a true edge, usually
with the grain.

BRASS WEARING PLATE —— = (4: . .
Q i : . THUMB SCREW
A >{ :

FENCE

Fig.5

3.2.2 MORTISE GAUGE:

This mortise gauge has two marking points one fixed near to the end of the stem and the other
attached to a brass sliding bar.

These two teeth cut two parallel, called mortise lines.

A THUMB SCREW
STOCK - ADJUSTING SCREW

PINS

MORTISE GAUGE

Fig. 6

3.3 SAWINGTOOLS :

Sawing is a cutting method that uses a saw which is a tool with a blade featuring small, sharp teethor
abrasive particles to make a narrow cut in material to remove a specific amount of material or separate a
piece or cut offa section.

[4]
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3.3.1 RIPSAW:
It is use for cutting along the grain in thick wood.
»  The blade is made of high grade tool steel

*  Rip saws are about 700 mm long with 3 to 5 points or teeth per 25 mm.

Back

X/Handle

3.3.2 CROSS CUT SAW OR HAND SAW :
. It is use for cutting across the grain in thick wood.

600 to 650 mm long with 8 to 10 teeth per 25mm

3.3.3 PANEL SAW:
Panel Saw is about 500mm long with 10 to 12 teeth per 25 mm similar to cross cut saw

» Ithasa finer blade and is used for fine work mostly on bench.

3.3.4 TENON OR BACK SAW :
It is use for cross cutting when a fine a more accurate finish cut is required.
*  Theblade is very thin & re-in forced with a rigid steel back.
»  Blade are from 250 to 400 mm 13 teeth per 25 mm.
»  Teeth are shaped in the from of equilateral triangle and are some times peg teeth.

UPPER
HORN

HANDLE

SAW BACK HANDLE l
PLATE (BRASS)  SCREWS

[5]
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3.3.5 DOVTAIL SAW :
It is the smaller version of tenon saw :
»  Itisuse when greatest accuracy and shallow cuts are required.

* 12to 18 teeth per 25 mmand length vary from 200 to 350 mm.

3.3.6 COMPASS SAW :

It is use for cutting small curve in confined shaces and has narrow tapering blade 250 to 400 mm.

3.3.7 PAD & KEYHOLE SAW :
It is smallest saw, blade is above 25 mm long.
*  The blade ofthe pad saw is screwed to the handle, through which it passes by two screws.
*  This arrangement allows the blade to be adjusted to the best length required according to the work.

»  Thissaw isused for cutting key holes or the starting of any interior cuts.

3.4 CHISELING :

Chiseling is a wood working technique that involves using chisel to cut, shape or sculpt wood.

3.4.1 FIRMER CHISEL :
The most useful chisel for general purpose may be used by hand pressure or mallet.
* It hasa flat blade about 125 mm long.

. The width ofblade varies from 1.5 mmto 50 mm.

HANDLE
BLADE SHOULDER o i
i — 'J. = H'\-.\_\__ '.'I-"i' ||--_ 1111 i
1 " . | !
- 'FERRULE
NECK

CUTTING EDGE
FIRMER CHISEL

Fig.9

[6]



J6LlIeSImI F6@dim| / LABORATORY MANUAL

3.4.2 BEVELED EDGE FIRMER CHISEL :
It is use for more delicate end fine work.

*  They are useful for getting into corners where ordinary firmer chisel would be clumsy.

HANDLE

BEVEL EDGE BLADE HERD)

BEVEL "FERRULE

SHOULDER

/.~ CUTTING EDGE

Fig. 10
3.4.3 PARING CHISEL:

Both firmer and bevel edge chisel when they are made with long thin blades are known as paring
chisel.

*  This is used for shaping and preparing the surface of the wood and is manupulated by the hands.

*  Length varies from 225 to 500 mm and with 5-50 mm.

3.4.4 MORTISE CHISEL:
The mortise chisel as its name indicate is used for chopping out mortise.
*  These chisel are designed to withstand heavy work.

*  They are made with a heavy deep blade with a generous shoulder or collar to withstand the force of
mallet blows on the oval section handled, manu chisel are fitted with a leather washer at the shoulder
to absorb the shock ofthe mallet blows.

*  Blades vary in width in 3-16 mm.

«— FERRULE
— NECK

«—BLADE

FRONT SIDE
VIEW VIEW

Fig. 11
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3.4.5 GOUGES:
Gouges are chisels with curved section and may be either inside or outside ground.

» Inside ground gouges are used in exactly the same way for inside curved edges as a chisel would be
for straight on.

*  Outside ground gouges are used for curving hollows.
*  Outside gouges are known as firmer gouge

» Inside gouges are called scribing gouges.

3.5 PLANNING:
To make the surface of a piece of wood flat and smooth using a plane.
3.5.1 METALJACK PLANE:

The body of a metal plane is made of grey cast iron (casting) with the side and sole machined and
ground to a bright finish.

»  This thickness of the shaving removed governed by a fine screw adjustment and a lever is used for
adjusting the blade at right angles.

IRON

CAP IRON
s HANDLE

KNOB | EVER CAF

FROG
SOLE DEPTH ADJUSTMENT NUT

MOUTH

Fig. 12

3.5.2 THICKNESS PLANER :

A thickness planer is a wood working machine to trim boards to a consistent thickness the

3.5.3 ELECTRIC PLANER:

[8]



J6LlIeSImI F6@dim| / LABORATORY MANUAL

An electric planer machine or simply electric planer is a powered tool used for smoothing and shaping
wood surfaces.

3.6 BORING TOOLS :Fig. 13

Boring tools in carpentry are used to create holes in wood, primarily for inserting screws, nails or
dowels and for creating features like mortise and tenons. Common tools include brace and bits,
gimlets, bradawls and auger bits.

3.6.1 AUGER BITS :
A Auger tool bit used with a carpenter’s brace for drilling holes in wood.

» Itlooks like a corkscrew and has parts: screw, spurs, cutting edges, twist, shank and tank.

3.6.2 RATCHET BRACE :

A rachet brace, also known as a brace and bit is a hand tool used for drilling holes or driving screws
into wood.

»  The ratchet mechanism allows for short, reciprocal movements, making it use ful in tight space or
when a full 360 degree rotation is restricted.

*  It’s particularly helpful when drilling large holes or working with hars wood, as the ratchet action
helps to apply pressure with the handle.

Fig. 14
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3.7 STRIKING TOOLS :

Striking tools are hand used to apply force through impact to an object like hammering nails and others.

3.7.1. MALLET:

A mallet is a tool, often made of wood or rubber, with a large head and a handle, used for strikingor
hammering objects.

* Itisdesignedto deliver controlled force without causing damage to the object being stuck.

*  Mallets are used in various applications including woodworking, carpentry and even sports like
corquet and polo.

Fig. 15

3.7.2 BALL PEEN HAMMER :
A ball peen hammer is a metal working tool primarily used for shaping, peening and reverting metal.

«  Itsflat face is used for striking while the rounded peen is used for rounding of edges, shaping and
applying compressive forces to the metal.

Handle

Face Ballpen Hammer

Fig. 16

3.7.3 CLAW HAMMER :

A claw hammer is a hammer primarily used in carpentry for driving nails into or pulling them from wood.

CLAW
GRIP

* Itisnotsuitable for heavy hammering on metal surfaces.

WEDGE
CHEEK =

EYE/EDGE EYE

Fig. 17 |

[10]
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3.8 HOLDING TOOLS:

To enable the woodworker to cut his wood accurately, it must be held steady. There are number of
tools and devices to hold wood having its own purpose according to the kind of cut to be done.

3.8.1 BENCH VICE:
The vice is most commonly used. Its one jaw is fixed to the side of'the table while the other is kept
moveable by means of a screw and handle.

*  The whole vice is made ofiron and steel, the jaws being lined with hardwood face which do not mark
and which can be renewed as raguited.

Wooden cheeks

Fig. 18

3.8.2 SASH CRAMP:

The sash cramp or bar cramp is made up of a steel bar of rectangular section, with maileable iron
fitting and a steel screw.

*  Thisisused for holding wide work such as frames or tops.

3.8.3 G-CRAMP:
The G-cramp is used for smaller work. It consists of a malleable iron frame that can be swiveled and
a steel screw to which is fitted a thumb screw.

= ~Head /— Screw Jaw Job— Jaw-— Clamping pin
Z 4{ :14% AT e i ‘ gii / ~T-iron
. 1 A X | jf_ )-_/
P — — = ~ !: = g J!

(o}

C or G cramp : Hand screw

Fig. 19

[11]
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4. MISCELLANEOUS TOOLS :
4.1 RASPFILE:

The file is used to shape, refine and to smooth out surfaces. The rasp is used to take larger shavings
of material off. The rasp is often used to chamfer corners or remove sharp points, as well as for rounding
and shaping.

Fig. 20

4.2 PINCER:

A tool made of two pieces of metal with blunt concave jaws that are arranged like the blades of
scissors, used for gripping and pulling things.

*  Theyareused to pinch, cut or pull an object. Pincers are first-class levers. Pincers differ from pliers
in that the concentration of force is either to a point or to an edge at a right angle to the handleof the
tool.

5. AIM OF THE EXPERIME Fig-21

To make a wooden stool/ bench / rack.

5.1 MATERIAL REQUIRED :

Sal wood and dimension will be as per diagram and instructed by concerned person.

5.2 TOOLS AND EQUIPMENT USED :

1. Steelrule

2. Trysquare

3. Bevelsquare
4.  Straight edge

[12]
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5. Marking gauge
6. Mortise gauge

7. Metal jack plane
8. Thickness planer
9. Mortise chisel

10. Firmer chisel

11. Benchvice

12. Sash cramp

13. Mallet

14. Ball peen hammer
15. Rasp file

5.3 OPERATION TO BE PERFORMED :
1. Sawing

2. Planning

3. Marking

4. Chiseling

5. Boring

6. Assembling

7. Finishing

6. PROCEDURE :

1. At first, check measurements of all the unfinished work pieces provided. Then perform sawing
operation on these unfinished work pieces taking a little bit more measurement say 10 mm than that
indicated in the diagram.

2. Choosing the best surface, do planning operation a little on this surface. Check trueness is perfect
mark it as No. 1 surface which will be treated as reference plane for other three planes.

Then plane another good surface adjacent to No. 1 face and mark No. 2 on it.
Next do marking operation using marking gauge only as per the measurement indicated in the diagram.
Plane these faces and mark No. 3 & No. 4 face.

SRR AN

Then draw mortising and tenoning mark line on No. 2 & No. 4 faces as per the measurement
provided in the diagram by using mortise gauge.

(Gauge : - pronounced as gej not gej)
Then do sawing operation by using tenon saw to generate the tenons on the job.

Carry out chiseling operation on the job with the help of mortise chisel and firmer chisel. Depth of
mortise hole is 34 mm.

9. Assembl the individual work pieces by involving mortise and tenon joints and other suitable joints.

10. Use sand paper in order to provide finishing to the job. Punch you Roll number on the job and submit
it for evaluation.

[13]
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6.1 PRECAUTIONS :

1.
2.
3.
4

7.

Wood must be free from moisture.

Marking should be done without parallel error.

Care should be taken while chiseling and tenoning.

Proper joining oftwo matting parts tightly.

CONCLUSION :

The wooden stool/bench/rack is made successfully.

CARPENTRY JOB DIAGRAM

Fig. 22

[14]
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Fig. 23

[15]
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BLACKSMITH SHOP

1. INTRODUCTION :

Smithing is the act or art of working or forging metals as iron, into any desire shape. In this
process, relativity small sized jobs are heated in an open fire or hearth and subsequently hammered to
get the desired shape. The shop in which the work is carried out is known as the smithy or smith’s
shop and the various operations are performed by means of hand hammer or small power hammers.

Forging refers as the process of plastically deforming metals or alloys to a specific shape by
a compressive force exerted by soem external agency like hammer, press, rolls or by an upsetting
machine of some kind. The portion of a work in which forging is done is termed the forge and the
work is mainly performed by means of heavy hammers, forging machines and presses forging processes
are among the most important manufacturing technology since forged are used in the small tools,
railroad equipment, automobile and aviation industries.

2. TOOLS & EQUIPMENT
2.1 Anvil :

The anvil is for supporting for blackmith’s work when hammering. The body of the anvil is
made of mild steel with a tool steel face welded on the body, but the beak or horn used for bending
curves is not steel faced. The round hole in the anvil called pritchel hole is used for bending rods of
small idameter and a a die for hot punching operations. The square or hardie hole is used for holding
square shanks of various fittings.

The weight of anvil varies up to about 100 to 150 kg and should stand with the tip face about
0.75 m from the floor. This height may be attained by resting the anvil on a cast iron or wooden base.

, rHardie hole (square)
Chipping block {restangular) I de i

Hom or_ L [Pritchel iole {eirculat)
beak \2‘:...4\\7 Sh il
\‘M‘*\ s Z ‘
Base ] : (W1

2.2 Swage block : Fig. 25

The swage block are large shop tool is used for hardy squaring. Sizing, bending and forming operations.
It is 0.25 m or more wide and may be used either flat or edgewise in its stand.

Swage block:
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2.3 Hand Hammers :

Two kinds of hammers are used in hand forging :
1. The hand hammer used by the smith himself
2. The sledge hammer used by the striker

Hand hammer may be classified as : (a) ball peen hammer, (b) straight peen hammer, (c) cross
peen hammer. Hammer heads are made of cast steel, the ends hardened and tempered. The striking face
is slightly convex. The weight ofa hand hammer varies from about 0.5 to 2 kg while been fully descnibed.

S, S e T el T 5@

Cross peen DSy ey

Biraight peen hammer

Bailt pagen harn ey

Hirarght pewn Erersd & e v

o e ke i ’
(a3 Daubie face £ 0¥ SR Cramigiing oo fic) TERVEE Liamer

Fig. 27

2.4 Tongs :

The work to be forged is generally held with tongs. The tongs generally used for holding work.
1. The tong used for general pick-up work, either straight or tapered.

2. The straight-lip fluted tong used for square, circular and hexagonal bar stock.

3. The ring tong used for bolts, rivets and other work of circular section.

4. The flat tong used for holding work ofrectangular section.

/ ==3 2l
/ O
) O8>
Straight-lip fluted tongs Rivet or ring tongs
L e —
e i e
I B I\PB_._J( O
e i tongs
ANy o T
ot D M_)“ _/G
\_\\__ Q ([__M_W___';,__,‘m,m._.:
Gégtongs Flat tongs
Fig. 28

[2]
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2.5 Chisels :

Chisels are used for cutting metals and for necking prior to breaking. They may be hot or cold depending
on the metal to be cut is hot or cold. The main difference between the two is in the edge. The edge ofa
cold chisel is hardened and tempered with and angle of about 60 degree whilst the edge of'a hot chisel is
60 degree and the hardening is not necessary. The edge is made slightly rounded for better cutting action.

2.6 Sweges :

Sweges are used for which has to be reduced and finished to round, square or hexagonal form. These are
made with half grooves of dimensions to suits the work being reduced. Swages consist of two parts the
top part having a handle and the bottom part having a square shank which fits in th ehardie hole inthe anvil
face.

Rivet header

Fig. 30

2.7 Fullers :

fullers are used for necking down a piece of work. They are made in top and bottom tools as in the
case of swages. Fullers are made in various shapes size according to needs the size denoting the width of
the fuller’s edge.
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2.8 Flatters :

Flatter are used to give smoothness and accuracy to articles which have already been shaped by
fullers and swages.

Flatter

Fig. 32
2.9 Set-hammer :

It is really a form of flatter. A set hammer is used for finishing corners in shouldered work where
the flatter would be inconvenient. it is also used for drawing out.

2.10 Punch and the drift : T Fig. 33

A punch is used for marking boles in metal part when it is at forging heat, and holes are opened out
by driving through a larger tapered punch called a drift.

e —

e
ot

Punch

I

3. SMITH FORGING OPERATIONS :

A number of operations are used to change the shape ofthe raw material to the finished Form. The typical
forging operations are :

Fig. 34

1. Drawing dwon 5. Swaging.
2. Upsetting 6. Bending
3. Fullering 7. Twisting

4. Flattering.

[4]
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Cutting (Hot and cold chisels) :

All these operations are carried out with the metal in a heated condition, which must be maintained
by taking a fresh heat when the work shows signs of getting cold.

4. FORGING OPERATIONS :

The following are the basic operations that may be performed by hand forging :
4.1 Drawing-down :

Drawing is the process of stretching the stock while reducing its cross-section locally. Forging the
tapered end ofa cold is an example of drawing operation.

4.2 Upsetting :

It is aprocess of increasing the area of cross-section of a metal piece locally, with a corresponding
reduction in length. In this, only the portion to be upset is heated to forging temperature and thework is
then struck at the end with a hammer. hammering is done by the smith (student) himself, ifth ejob 1s small,
or by his helper, in case ofbig jobs, when heavy blows are required with a sledge hammer.

4.3 Fullering :

Fullers are used for necking down a piece of work, the reduction often serving as the starting point
for drawing. Fullers are made of high carbon steel in two parts, called the top and bottom fullers. The
bottom tool fits in the hardie hole of the anvil. Fuller size denotes the width of the fuller edge.

4.4 Flattering :

Flatters are the tolls that are made with a perfectly flat face of about 7.5 cm square. There are
used for finishing flat surfaces. A flatter of small size is known as set-hammer and is used for finishing near
corners and in confined spaces.

4.5 Swaging :
Swages like fullers are also made of high carbon steel and are made in two parts called the top and

swages. These are used to reduce and finish to round, square or hexagonal forms. For this, the swages are
made with half groves of dimensions to suit the work.

4.6 Bending:

Bending ofbars, flats, etc., is done to produce different types of bent shapes such as angles, ovals,
circles etc. sharp bends as well as round bends may be made on the anvil, by choosing the appropriate
place on it for the purpose.

4.7 Twisting :

It is also one form of bending. sometimes, it is done to increase the rigidity of the work piece.
Small piece may be twisted by heating and clamping a piar of tongs on each end of the section to be
twisted and applying a turning moment.

Larger pieces may be clamped in a leg vice and twisted with a pair oftongs or a monkey wrench.
However, for uniform twist, it must be noted that the complete twisting operation must be performed in
one heating.
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4.8. Cutting (Hot and Cold Chisels) :

Chisels are used to cut metals, either in hot or cold state. The cold chisel is similar to fitter’s chisel,
except that it is longer and has a handle. A hot chisel is used for cutting hot metal and its cutting edge is long
and slender when compared to cold chisel. These chisels are made oftool steel, hardened and tempered.

5. AIM OF THE EXPERIMENT :
To prepare a rectangular pointed weeding hook.
Tools and Equipment Required :
1. Measuring tool - steel rule
2. Marking tools - chalk
3. Cutting tools - hacksaw, searing machine, chisel
4. Holding tools - round nose tong, flat nose tong, leg vice

5. Striking tools - ball peen hammer, straight peen hammer, cross peen hammer, sledge hammer, power
hammer

6. Heating device -open hearth furnace.

7. Other tools - swage, swage block, fuller, flatter, anvil, punch and drift.

Sequence of working :

1. The job rod was measured to 400mm.

2. It was cut using a shearing machine.

3. The job rod was held by a round nose tong, and one end was heated.

4. After the rod became red hot, the handle was made 10mm round with the help of the pritchel hole.
5. The rod was colled and the other end was heated.

6. It was heated again and hammered until flat and pointed.

7. Aflatter was used to mke the surface smooth.

8. The rod was bent according to the measurement using the horn of the anvil.

9. It was cooled the roll number was punched on the finished job, and it was submitted to the section in
charge.

[6]
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RECTANGULAR POINTED WEEDING HOOK
RAW MATERIAL JOB : MS ROAD 400MM LENGTH X 12MM DIAMETER

Fig. 35

6. CONCLUSION :

The rectangular pointed weeding hook of mild steel was made and summited. By the smithy job,
we made a square pointed weeding hook. We need a large number of operations to get the desired shape
and size, and we also leave the various techniques of the smithing. Following the rectangular pointed
weeding hook with the dimensions (400 x 12)mm was made.

[7]
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FITTING SHOP
BENCH WORK AND FITTING

1. INTRODUCTION :

As a matter of fact, in engineering as well as in other technical fields, bench work and fitting
have a vitial role to play in order to make the needful job as per the desired accuracy. Bench work
means production of an item by hand on using a bench. Fitting is assembling the parts together withor
without the help of bench. Both “bench work and fitting” need a large number oftools and equipments
and permform various operations depending upon the requirements.

2. TOOLS AND EQUIPMENTS

Following tolls and equipments are used in bench work for fitting purpose.

2.1 Vice:
1. Bench 5. Pin vice
2 leg vice 6. Toolmker’s vice
3. Pipe vice
4 Hand vice

2.2 Hammers :
1. ball peen hammer
2 Cross peen hammer
3. Straight peen hammer
4 Soft hammer

2.3 Chisels :
1. Flat Chisel 4. Diamond-point chisel
2. Cross-cut chisel 5. Side chisel

3. Halfround chisel

2.4 Files :
1. Flat Files, 5. Half Round Files,
2 Hand Files, 6. TriAngular Files,
3. Square Files, 7. Pillar Files,
4 Round Files, 8. Knife-Edge Files.

[1]
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2.5 Scapper:
1. Flat scraper
2. Triangular scraper
3. Halfroud scraper
2.6 Hacksaw :
1. Hand hacksaw
2. Power hacksaw

2.7 Marking tools :

1. Surface plate

2. Scriber

3. Punch

4. V-block

5. Angle plate

6. Try square
2.8 Drill :

Flat drill

Straight fluted drill

Twist drill

2.9 Reamer :
Hand reamer Expending reamer
Machine reamer

3. Operations commonly used in bench & fitting works:
(1) Chipping

(i) Filling

(1) Scrapping
(iv)  Grinding
v) Sawing
(vi)  Marking
(vi)  Drilling
(vi)  Reaming
(x)  Tapping

(x) Dieing

[2]
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4. ASSIGNED JOBS IN PRACTICE CLASS
4.1 JOB DIAGRAM :
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4.2 NAME OF JOB : - MALE FEMALE JOINT

TOOLS : Following tolls are particularly required for making the job.
Name of the job - Rectangular Joint / Male - Female Joint

Operations : Following operations are to carry out in order to make the job.

S.

A

Measuring Punching
Filling (Straight, draw, cross) Sawing/ cutting
Marking Figure punching

WORKING PROCEDURE : MAIN POINTS

First ofall, verify the measurements of the job specimen i.e. unfinished work piece provided to you.
The measurements should be a little bit more than that indicated in the diagram itself.

On holding the job in a bench vice, start filling operation on one of the four edges of the job as
instructed. Check trueness/flatness of the filed edge with the help ofa try square.

Next do filling operation on any one of the two adjacent edges and check flatness as well as
perpendicularity ofthe edges. Continue this for four edges.

Do chalk pasting only one surface of the job and wait till it dries.

As per demonstration as well as job diagram, do marking operation on using scriber.

Next do punching on using centre punch.

Hold the job in the vice and perform sawing operation as illustrated.

Use files to give the job required shape, size finishing on the sawn portion of the job.

Do filling operation on the two surfaces of the job in order to provide good finishing to the job.
Punch your roll number on the job by using figure punch and submit it for evaluation.

6. DESCRIPTION ABOUT THAT WHAT I HAVE DONE IN PRACTICE CLASS

I.

© NNk

10.

After demonstration was over, first ofall I verified the measurements of'the job specimen provided
to me and I noted the same were a little bit more than that indicated in the diagram itself.

On holding the job in a bench vice itself, I started filling operation on one of the four edges of the job
as instructed. Then I checked trueness /flatness of the filed edge with the help ofa try square.
Next I performed filing operation on any one of the two adjacent edges, checked flatness and
perpendicularity of the edges. I continued this for four edges.

Then I did chalk pasting only one surface of the job and left it to dry properly.

As per demonstration as well as job diagram, I carried out marking operation on using scriber.
Next I did punching operation on using centre punch.

After this I hels the job in the vice and performed sawing operation as illustrated.

Then Tused required files to provide desired shape, size and good finishing on the sawn portion of
the job.

Next I accomplished filling operation on the two surfaces of the job in order to proved good looking
to the job.

At length I punched my roll number on the job by using figure punch & submitted it for the purpose
ofevaluation.

[4]
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1.INTRODUCTION :

The CNC Machine was invented to effectively reduce the urgent need of skilled workers for
operate the manufacturing system.

1.1 CONCEPT OF CNC :

Digital control machine are whose tasks are controlled so that the functions of operating them
are arranged through letters, symbols and numbers all are formed called driver has been named CNC
because it contains the computer and machine and the switching device between the two. The meaning
of digital control machine is the connection of the computer to the machine and there is between them
a translator device to know them some or as we say interface and of course the machine does not
know the language of the computer and that is why we put this device.

C - Computer

N - Numerical

C - Control

The machine consists of three parts.

- Machine (whiche is the operation)

- Control (which is responsible for controlling machine engines)

- Computer (the function of computer we write on it the program dedicated to the machine and save
the programs on its all allocated memory).

2. CNC LATHE :

A CNC Lathe or CNC turning machine is a where a cylindrical work piece is rotated by
means of spindle and a fixed cutting tool is being introduce to remove the extra material to get the
desire shape in which the movements of components is determined by coded instruction fed to a
computer instead of being controlled by physical labour.

2.1 PARTS OF CNC LATHE :
- Head stock

- CNC Lathe Bed

- Chuck

- Tail stock

- Tails stock quill

- Foot switch or foot pedals

- CNC control panel

- TOOL Turret

2.1.1 HEAD STOCK :
Head stock of a CNC Lathe machine has the main motor of CNC Lathe machine which
drives the main spindle. Chuck is mounted on this spindle.

[1]
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2.1.2 CNC LATHE BED :
The tool turret travel over the CNC Lathe bed, which is especially, hardened so many kind of
malchining can’t affect them.

2.1.3 CHUCK :
CNC Lathe machine chuck grips the component which are to be machined, chuck itself has many
parts, jaw are mounted on the chuck to grip the part.

2.1.4 TAILSTOCK :

Tail stock are mostly used to give an extra gripping force for component machining.
- For long components machining they provide extra force on the other end, so machining process can
complete smoothly.

2.1.5 TAILSTOCK QUILL:

Tailstock quill forward or reverse but in that way it is not used to grip the part, but tailstock is
travelled to a point near the component and then it is set there, after that you actuate the tailstock
quill which travel either which hydraulic pressure or pneumatic pressure to grip the component.

2.1.6 FOOT SWITCH OR FOOT PEDALS: :

Foot switch are used to activate the chuck and tailstock. Through these foot pedals CNC machinists
open and close the chuck to grip the component, the same way tailstock quill is taken to forward position
or reversed through these pedals.

2.1.7 CNC CONTROL PANEL:

The brain ofthe CNC machine, all the CNC program are stored inside the panel CNC machinists
control the whole machine through the kays on this panel. CNC machinist start/stop the machine, move
axis by presenting different keys on the panel.

2.1.8 TOOL TURRET:
The tools are mounted on the tool turret which is used for component machining. Tool turret varies
in shapes and number of tolls that can be mounted on them.

3. OPERATIONS PERFORMED IN CNC LATHE :
- Facing

- Straight turning

- Shoulder turning

- Chamfering

- Radius turning

- Thread cutting

- Grooving

- Knurling

4. TITLES :

Setting up of work piece zero positioning and machining in CNC turning machining.
To learn a setup in CNC turning and executing a part program.

[2]
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4.1 PROCEDURE :

To setup the work piece zero point follows the bellow figure and the following steps should be
followed.
Too work piece touching positioning for setting X-zero.

Tool work piece touching position for setting Z-zero.

(Fig: 39)

- Start the spindle.

- Manually move the tool to a safe distance from the work piece.

- Now in jogging mode touch the work piece by tool as shown in above fig and set respective axis to zero,
for X-axis input the diameter of the work piece in tough dialoge box and the machine will automatically set
X-axis is input the diameter of the work piece in touch dialoge box and the machine will automatically set
X-axis is zero position.

G CODE & M CODE :
G-code and M-code are programming language used in CNC machining to control the movement
of'a machine and its various functions.

4.2 G-CODE : (Geometric function):

It control the machine’s motion, including where to start, how to move and when to stop. G-code
is also called geometric code.

It is use for movement of cutting tool or movement of axis.

4.3 M-CODE :

Controls the machine miscellanuous functions. Such as starting and stopping specific action or
program. M-CODE also known as Machine code.
GO0 : Rapid Movement of Tool
GO1 : Linear interpolation
GO02 : Circular interpolation (c.w)

GO3 : Circular interpolation (c.c.w)
G04 : Dwell Time

G71 : Turning cycle

G90 : Absolute distance mode

G91 : Incremental distance mode

G96 : Continuous spindle speed

G97 : Continuous spindle speed cancels

[3]
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M-CODE : (Non geometric function)
It is use for machine operation such as turning the spindle speed on or off, coolant control, tool
change, programstop etc.

MOO : Program stop

MO1 : Program optional stop

MO3 : Spindle on clock wise

MO04 : Spindle on anti clock wise
MOS5 : Spindle oft

MO7 : Collant on

M09 : Coolant off

M98 : call sub program

M99 : End of sub program

M30 : Program end & return to start

4.4 PROGRAM :
N1 (Facing)

T0000 G97;

G00 X 0.0 Z-500.0;
MO1;

MO03 S700;

G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;

G00 G90 Z50.0;
N2 (Step turning);
T0000 G97;

G00 X0.0 Z-500.0,
MO1;

T0101;

MO03 S600;

G00 X 500.0 Z220.0;
GO01 X33.0 Z5.0 F0.5 M07;
G71U0.5R1.0;
G71 P30 Q40 U0.0 W0.0 F0.12;
N30;

G01 X25.0 Z0.0;
Z-30.0;

X30.0;

N40 Z-70.0;

G01 X100.0;

G00 Z50.0;

T0000 G97;

G00 X0.0 Z-500.0;
MO5;

MO1;

M30;
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0. Qeq :
Qo JEIRT IQERe! dier 08 e @R IRsHncin JRISIRT AR 2Id
@R AR CNC 66192 QR0 @QUAIRAR! |

0. CNCQUIQMI :

ORTIR FARS 6700 6268 IRIQ RINEES MUR FURE AQICN 64162660 JECRE!
FEQIQ RITIEER 289, JBTR \Ie° Tl ARIFER IRIAN JI2IR 2IReR Q21N | 191G
CNC 2161 Q2IQING @18 2R RETQ IQ° 6710 I° QIR FRIER IR6” GRURG alIN |
PHcIm BaR¢ 650 2F 6268 aEicaa 6780 986 FECISl Y 6AAIPF FRIER 1@
2RQI0R Gl 28 Il 6AIRF @8 ARl 2I6F QYA AR il @Rg Ie° PG
AGR 6920 RN AT FIERID 96 69T 2UIEE I8 FRARY QG |
C - QHeR
N - eI
C - P9ad!

JRG G621 2rsl 60@ 6106 |

- 661 (A2 @1Y)

- POAG (U121 6920 8@ PIRE GRQ! AR Q1))

- AECR (FECRR QI 2661 986Q 6030 IR RIS 6TIGIA (RHAIR e 60I9IFIGGR.
210 919 PIQEG 6A6AINIER QST @R 1)

9. dRQ 6QQ :

9@ CNC 6m@ &8l CNC 66 66100 626 160 II& 6780 660169 Y@ @R IRIQ @16
¢8R A9M QIRIUER FRAJIRAN e° IR IR @66 SM dORe KU JI91 QIR 260a
AFGNR QIRIQ AR ARG ZRIR FREN 160R6Q QURIPFPRR 616 §IIR RS QIR
FARG 6201 IRQEE RESAER VIR 601600 H6GA @0l FF0 AQUN |

9.0 ARG 6RQ Q U :
- 690 9a,

- CNC 60Q 6QQ,

-oR,

- 65 W,

- 60'R WA QR

- dIe 90 @9 JIe 691N
- CNC P9a6! QHIBeM,

- O@ S6RG
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9.0.0 620 9 :
@ CNC 6RQ 60900 620 &6 69 CNC 6@ 65900 (s 6A16Q aiN JIRl s
NG ORI | 98 IR QIR OR. RGIIREIN |

9.2.9 CNC6RQ 6QY:
CNC 609 600 QJEQ QIRRE] $606 JIG! @6R, JI2] G668 QIR @09 6210l
26ea JRI0Q 66130 62710F JRIGE AR P1@ |

9.0.M oR :
CNC 609 6719060 0@ 67190 62017 Q| QUIR IR AR QE6!, 0N P6R 6P 2Pél e
O QUER RGILIREN QR QLR 2rélg AR QEE! |

9.0.%¥ 60R AR, :

69 R, FJSMNO8 2RIA Y9P VIN6R RINUR UG AR QIS 94 |
- QA @1AY 60135° Qg 6IAIER 2IRY IR USAR R JRIP @@, 60¢ 636" JB L oI
QURER AL 6LIREIN |

9.R.8 60N QM :

6SRNA GR 2GR Gl 08F QOR N §Q 698 QAT 2| 71U UG AR QIQLE
QI P@, HQ 6TARR. FELIERE AIGER AR & 396 616 ARAN NG° GIT6Q 21K 6A0I6Q
IR SRQUAN, BIU6R 6TRAIM ARG AR FAUAN, QI HEAIERER U IR 2RELIRN. Q1D
R QUEATR QIT ALY @RI |

9.0.9 Q0 RO XS 699IM ¢

Of IG° 6CRSNG ORRQ! IR C£S 90, QUQ2IR @RI | 8 JIe 609IR ARIFER
CNC 6690 6ra @IdY JGQI JIel 06, 6HIRAIB & 00 @@, 06 69208 66Raa. ARe.
2iclg 8 J8q 616 @AQ1 AR 9@ JIQ 600 1R MQLIQ @QUAIREIN |

9.0.9 CNCQ@QR¢ Q6O :

CNC 67000 OGS, A9 CNC 69191161 QYIBRM LO6Q FREG 621R2IN CNC 6610098
QBRRER dal “a1” ARFea A 6000 FORE @& | CNCEFER 2IRa/Q0 0@, UEeRER
OQ 016 QURLIR AR 2SR Y2IQ |
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9.0.7 IR I6ENG :
QURRAEILPR TR SRS AU6R REIDIRAN IR QAIRIR 6086° IR QUL 2 |
R G606 IRIR Q@GR JRIR SN 6 YR @26 G QURRE REIIKIR AIBQ |
M. CNC 6RQE9 AU @IUGF
- R @R
- QI 69119 KRR
- 6AIRPR 6
- QIHGY
- 6621 6411Q
- 680 RIGQ1 | 670 RIGQ
- qIér
- ORGP

¥. Side :
CNC 6% 608660 @1H 618 104 6 Q0 e° 6036° aRQ! |

¥.0 Q89N :
CNC $6° \96° 9 QIS 69161161 RO @10 1R 62102l Sl @Q4,

Q4! :

QISR IR QL6 UL KR! IR PR 00 JQIRE @QUAN I6° FEREE
J6SUGGR ARAE AQUT QR |

oL o

Tool work piece touching position for setting Z-zero.
—>

(Figure - 39)

- JER 20 Qg I0Q 2R @R |

- A1 ¢I90IQ QURQEIR 6 BRI QR0 2IGER LI |

- \6Q 6LIGF 6FI06Q QAT6RIR §R6 604¢INIRIRI IR QRS QIR RIY 618e 95 AaQ
16° 2@ 28 IRU6R 695 ARG, X - 2SI QTS dIR 60 2 NRG QIg6R Al S8R QUIIR
A G° 6010R ATOIRG QB X - TR 194 JFEQ 696 KR |
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G CODE <9@° M CODE :
@-6@10 G° A 6R10 62608 CNC 6F95°6Q QIS 6TI9IEF QIS QIR 6930 616
I 1210 GEQ @IAUe FORS @REN |

¥.9 @-6R1Q, : (QUFGR QI) :

21 66100Q 1506 FORE R6Q, 68G0IR IR AREQ, AAR 16 AREE 6 6REE6Q6R
QL ARG FI21 A F-6a10a AUIFGH 6RIQ I QI |
2| @CEP AURREIR 16 AR 2SR 616 U QLS 2 |

¥.MN F-6Q19, :

QR GG AIIe FORY @6 | 6000E AR @
@8Q! | M-CODE 668@ 6@10 QU968 it @&l |
G00 : QIREIR Q6 6IG

GO1 : 60&11C U6 SIAE]

G02 : QAIRQ YESAEI (c.w)

G03 : QAIRQ IS (c.c.w)

G04 : PRQQ QFIL)

G71:9de o)

G90 : A2 QB 6611

G91 : Q86 QB! 6411

G96 : $QR YIR GG

G97 : PR TIR 616 QIR KEQ

< <

@Al @I IR AR IQ° Q9

-

M-CODE : (218l @486 a 1Y)
12| 66100 @I IR QUL 2 6TCAR F9RQ JI6Q IR ARl 00 FARI QR
HIAS, ATRQS AR, 6JIGlN 09 SRS EYIE |

MO0 : @R Q0

MO1 : @I §aE Q0
MO03 : G4l 2IRAI6Q TEm
M04 : 2lIiEl @& 2RAI6Q e
MO5 : 8@ QL

MO7 : @RI& QIR

M09 : @RI Q@&
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M98 : 9Q 6JIlIF AR AOQ.
M99 : 9@ 6QIglIET 6618
M30 : @ 1URE 6618 Ie° 2IQAR 6PRARIQ |

8.8 PROGRAM :
N1 (Facing)

T0000 G97;

G00 X 0.0 Z-500.0;
MO1;

MO03 S700;

G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;

G00 G90 Z50.0;

N2 (Step turning);
T0000 G97;

G00 X0.0 Z-500.0,
MO1;

T0101;

MO03 S600;

G00 X 500.0 Z220.0;
GO01 X33.0 Z5.0 F0.5 M07;
G71U0.5R1.0;

G71 P30 Q40 U0.0 W0.0 FO0.12;
N30;

G01 X25.0Z0.0;
Z-30.0;

X30.0;

N40 Z-70.0;

G01 X100.0;

G00 Z50.0;

T0000 G97;

G00 X0.0 Z-500.0;
MO5;

MO1;

M30;
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CNC SHOP
R. Ql&l :
J.0.9. 6090 QRIEERI 640, & RN ARG @ARIR EAREFEOR R ORIQIR
QUG @61 620! |

R.Q 9.4Q.Q. uIRdll :

OHCIA SR 658 GP1Q 6208R 64 6.100 IS IR RIF IR RIS AELIR 62R T
64 6QFIPF ORI FFIAR GJRIQ, 9L, VR IR PAQ AGI6R A 622D | AQ ATIRR
QRER F2R AedR, 6JeGI6e (3.40.9.) @I GRS | AINED @ AR KSR 2R
6ACE LEEQ IROK PRIRA 24 | FEG IR RELIR AR FIEE 62R68 | RECQ 6@ 6719R,
ABH’ QEAIR YR CANPFR VEER F6S TIREME'Q PR d4 1 62AIER G8 VIR 6@
261 60Q1 @629 QEQ 6P 2R P16 67192 RECAR QIS RIF PIRAIER 6N RIG 2166
@ QIR 6a RIS |

C - @86Q
N - QORI
C - R64IM

601300 Gag @l 268 |

0. 6032 (692G @16 @6Q)

9. @64IR (6UR6' 60180 QB 66 RE8lIm @QQ)

N. FPFR (RECR FRAR_26F A6R 65800 QIT G6S ANG! I8 IR 6TILlIF R 2R
641Gl QP19 QIR VNG RGIY AQ BABAIIRER 1)

9. .. 6@ : (CNC)

CNC 6@ @I626@ CNC gRIQIR 66196 GI6%' M@l K161 6JR0I6Q Q66 @R 2RI
R 60 IR QAR GUIAING | 2IQ 566 0 @GER M & QR IR UIRER @1PIERQl RIG]
60RG15 £ 66 QB RITRG ARIF AYER FEHIERL J 1NN OIR 60600 RIS @RI R
RRAANTD 609G 10 SRR QS QIR RELIR 6@ CAARE AHL'R 6a QTN |

9.0 CNC6RIQ &S :
0.620 96,

9. CNC 6@ 698,

M. 08,

Y. 6508,
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8.65REA,
9. FS 4RQ 2R X ; 60PN

9. CNC 964Im QU6
. IR E6QS

9.0.0 690 8 :
CNC 626,300 626 856 & 6610 6AI9Q RIZILE 6006 6510 FER 66 LR |
OfR @ I AI6Q RIGIEQ |

9.R.9 CNC6Re6QQ, :
CNC 6@&[ 609 QU6 §M S6R6 TRIR 2IRRIQ @0d, 6ORE & 6119 @1 6'IR @QUIIRAT,
6LR%In 6023 @ 6ATPR’ @ IF AR IER $IRId @Q IR IR |

9.0.M oR :
CNC 6@ 65900 0a RES 6@ 6AIRED QT 6926 In 6T RRIE2T | 06 QEER
Q20 dIF 28 600J6R @ RIGET G5 6@ YRR RIF |

9.0.%¥ 69, :
BCRAR. 2 PE AFRII6R 6ATRR ROVER 2NBR| 6JIQ UQQIER, R HES 6A1AGER
RIS REI6e 2R 2IQ 61X 699, 692 @G 6FARE’ 926 62 IR |

9.R.8 60NN QM :

6T AR 2ICIER @ 626m 086a NI 6RAR 6218 6303 AIFER UARIR JI6R,
FQ 6C AR QM PEHIEPE 666 IR 690 696 62RLING, FIQ T6Q FEF 6SNRP G
6@ ORI LRG| @ 2RQYMA, 6IIQ @ 626M JAPR QIJER @EHIERE 6 AR |

9.0.9 FQ NG 6RELEM T 6IRIR :

PG IR0 06 IR 6SRER, 68 ORIQIQ AT QIQLIR FRQUANT | @ 6ARIRERQ CNC
BAYRRANIEE GRS 60 QIR ARG 06 68 AR 2R QL @QAR, 62@ ETRRR fm 6
6URIM & 2CER @ 626M JBER @RI6RT |

9.0.9 CNCQ64IR 69QIR :

QG 62468 CNC 6590Q 6610 GlR. | 9Q CNC 6dI5lIFl @ 60 IR QE6Q 6R/IR 622 |
CNC 60100K60 @ 69RIRQ 01 @RI 67190 66 PR @R | CNC 6A55R AHIERM
Q06 ARG 2RGI & 26Qa A8 6730 66 |VIF | /A IR 211G 66 FOIIR |
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9.0. IR CENE. :
SREEAG AER G MG 60 @EHIERE 671D6° QI QUQRIQ 624 | IR SEACR
IRIQ IR RGN QUER RIGELQ| TR LS| ARGl 26l 62024 |

7. CNC6Re 6513060 @QINIRUQIR RIF 219 62l -
Q. 60PTIRR.

9. P

0. 62QR SEF

paliciaing

8. 60699 SO

9.680 @0’

9. CIQ&ER

M. R

¥. SIRETM :
RO KRR RIG FER AL 6ATEP 2IQ CNC 66196 60102 @ |
CNC 66&PeQ 695210 §igl 2l QIS 61968 ORI |

¥.Q QEQI6Q :
RO HQIQ RUE FEQI INELEAS KRR B6R GRARARIR POIR IR EVWFRG ARSI |

X - 3601 695 §0Q! AT GR K166 RAIGRIR FIG! |
Z - 56Q1 696 AQ@| AIG SR FI6F RISRIR QG |

Tool work piece touching position for setting Z-zero.
—

(Figure - 39)

0. JeR AU AR |

9. SRR @IF1 0IR IeSe QARIR RIECR @Q P2 |

M. 6@ REIRF EFIBER, QUER @2l PG| @IEQ TR QIR RIFER 89 @R 60A6TRE 90
6@ GEQI 696 @R AR | X- G R $'O 2IRME @96 AR PIRFTR ARG, @R 2R
6613 P66 PR X - 97 6@ H6Q 6RARER 696, @6 |
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G 6RIQ, A MERIS, :
G-6R12 2l M 6016, 6208 CNC 6036°61 6030 2Ia 910 0@, @9 @IF6a f6dIn
AR RIG 6QRIR AQAQIIR EAIGIET QS |

¥.9 G-6R1Q : (Q66ATR radQ) :

QG 67900 G566 RELIR A0 | 660 2Ig VS ARQI 60l ERIAI 2R 6REEERM
26 JQ16961 & QS| 6066Ia & | G-6616 6@ RBEFTR 6016 & Q21N |

QG RCE CM 66 ORIQIRQ PELEM G 6@ ORIQIQ RIG 1A €T |

G00 : QIRREIR Q6 6IG

GO1 : 6QE11Y A6 SE]

G02 : QAIEQ I6SITE! (c.w)

G03 : QAIRR IEFAE! (c.c.w)

G04 : HQQ QAL

G71:9de o)

G90 : A2 QB 6611

G91 : Q86 QB! 6411Q

G96 : $QR YIR GG

G97 : PR TIR 616 QIR KEQ

¥.N M-6RIQ, : (ARG PRAR)
@6 66800 FSI6aIRl RIFl 6@ AegIR @ed | 600S & GR a1F, 60IglR 66 ORIT
Q1626m @0 @ed | M-661% 6@ 6619 6019 @Q1aINT |

MO0 : @R Q0

MO1 : @I §a8 Q0

MO3 : Qi 99I6Q Tam

M04 : 2lIEl @& 8I6Q dem

MO5 : I8@ QL

MO7 : @RIE QIR

M09 : @RI Q@&

M98 : 9Q 6JI5I61 @R AR,

M99 : 9@ 6JI5lIF1 6518

M30 : RLURE 6518 IR IRER 6P |
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8.8 PROGRAM :
N1 (Facing)

T0000 G97;

G00 X 0.0 Z-500.0;
MO1;

MO03 S700;

G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;

G00 G90 Z50.0;

N2 (Step turning);
T0000 G97;

G00 X0.0 Z-500.0,
MO1;

T0101;

MO03 S600;

G00 X 500.0 Z220.0;
GO01 X33.0 Z5.0 F0.5 M07;
G71U0.5R1.0;

G71 P30 Q40 U0.0 W0.0 F0.12;
N30;

G01 X25.0 Z0.0;
Z-30.0;

X30.0;

N40 Z-70.0;

G01 X100.0;

G00 Z50.0;

T0000 G97;

G00 X0.0 Z-500.0;
MO5;

MO1;

M30;
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