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Target
Audience

School and university

students

Program Details

Program
Duration

Four weeks, two days a
week with three hours per
day.
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Delivery
Method

* Presentations

* Training activities

* Brainstorming

* Discussion and dialogue
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Quantity Name Symbol
Length meter m
Mass kilogram | kg
Time second | s
Electric Current ampere | A
Thermodynamic Temperature | kelvin K
Amount of Substance mole mol
Luminous Intensity candela | cd
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Gauge

sed to measure small lengths ranging between 0.10 mm and 25.00 mm.

anvil. gpindle
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Micrometer Screw Gauge

measure diameters of wires and thicknesses of steel plates to an accuracy
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Micrometer Screw Gauge
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Micrometer Screw Gauge
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Introduction

Welding joins two pieces of metal by the use of heat, pressure, or both.
Use of Welding:
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Types of Welding

Fusion Welding Pressure Welding
| NS

Homogeneous—{ Heterogeneous | | Friction Welding
Gas Welding Brazing \ Soldering
» Electroslag MIG
@
13 High Energy Beam \ /’T’G
o \ f/
= Electric Arc Shielded Metal Arc — “Stick”
C
-
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MIG Welding

de and the sheet metal to be welded. The
p is Copper wire and is in the form of
shielded by an inert gas, CO2, to prevent

tainless steels, most aluminum alloys, and
elded with the MIG Welder.
metals that can not be easily welded with
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Selection of Joining Process

se for a job:

Materials to be joined
OW many passes) « Appearance of the finished products

Size of the parts
Time Available

S

OINT STRAP JOINT LAP JOINT ORNER JOINT
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Types of ARC Welding Machines

DC Welding Machines
« Often generator type machines
 Diesel or gasoline engine driven

» Portable e ¥
7 38 ) (Abca0)
* Expensive PNEVES £ £
AC/DC Welders

« Can weld in AC or DC polarity
* Less expensive than DC machine
 Quieter than DC machine
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Measuring and Marking out Tools
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Measuring and Marking out Tools

Planes are used Hammers and
‘g to smooth wood Mallets
g Figure 6.3: 1 - Jointer or Try Figure 5.4: 1 - Steel Handled Claw Hammer 2 -
% Plane 2 - Fore Plane 3 - Jack Beach Mallet 3 - Wooden Handled Claw
'8 Plane 4 - Smoothing Plane 5 - Hammer 4 - Ball-Pen Hammer 5 - Pin
S
T Block Plane Hammer 6 - Cross-Pen (Warrington) Hammer.
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Measuring and Marking out Tools

Screwdrivers are used for Drills are used for drilling
‘g the tightening of screws holes in various materials
)
s Figure 5.6: 1 - Stubby Screwdriver 2 - Figure 6.7: 1 - Hand Drill 2 - Twist Drill
N Standard Screwdriver 3 - Long Reach Set 3 - Centre Bit 4 - Auger Bit 5 -
o
% Screwdriver 4 - Slotted Tip 5 - Pozidrive Adjustable Expansive Bit 6 - Ratchet
L Tip 6 - Phillips Tip. Brace.
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Measuring and Marking out Tools

ice to hold or
er to prevent

through the

to hold timber
ou can cut and

er.

Figure 6.8: 1 - G-Clamp 2 - Speed Clamp/Quick Release
3 - Sash Clamp 4 - Woodworker’s Bench Vice
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Joint Types

Drawer

Figure 6.17: Locked Figure 6.17: Miter
Rabbet Drawer Joint joints
Figure 6.19: Figure 6.20: Picture
Spline joints Frame Spline Jig Joints
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NiNiNg Issues

(a) Straight turning (b) Taper turning (c) Profiling
e Dfeptil
of cu
* Eﬁ)‘
Tool

(d) Turning and external grooving {e) Facing (f) Face grooving

—— sa' D

Y o'y
(g) Cutting with a form tool (h) Boring and internal grooving (i) Drilling

B

(j) Cutting off (k) Threading
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Mill Cutting Direction
nal (Up) Milling- Maximum thickness of chip at end of cut

Direction of cutter rotation
opposed to feed direction

Workpiece "

Direction of feed ——=

wn) Milling- Maximum thickness of chip at start of cut.

d
O
Q2
Direction of cutter rotation
g ’/\ same as feed direction
v Y
O Workpiece ’
=
.- Direction of feed
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achining Issues

Vertical Knee Milling Machine .

ucture
column- can move up and
Column —
of knee- can be moved in and P /
: Wurkpiece
saddle- moved lengthwise. Saddle
Knee
atop column.
am, contains motor and quill.
Base

ins rotating spindle. Can be
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achining Issues

Overarm

achine

Arbor

Column
Workpiece
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achining Issues

Types Horizontal Milling Operations

Face- Axis of rotation Side- Axis of cutter //

to workpiece surface to workpiece surface

- (3
[0\ ia

e R
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Helix angle

Taper s\hank

e by using a

A /L Fiute length

Ne
Typical taper shank twist drill

T e s

Spade drill

ng is called

n also Dbe
ch the drill is
is held by the

Gun drill

Drill types with
internal coolant channel

G aGhe .G —

Adjustable depth stop holder
and countersinks as used in
the aircraft industry

Examples of tools used for
cutting holes in sheet materials

is the twist
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What is a CNC Machine?

trol

les and adjusts various machines parameters like feed , depth of cut etc.
ntrols the slide movements by hand. In a CNC Machine functions and slide
ors using computer programs.
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ct shapes and moulds for

al lathe.

automatically.

ood, metal and plastic.
g and surface milling.
utting printed products.

stic.
moulds, cutting dies, printing
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CNC Machines
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Machine coordinate system

The direction of each finger represents the positive
direction of motion.

The axis of the main spindle is always Z, and the
positive direction is into the spindle.

On a mill the longest travel slide is designated the X
axis and Is always perpendicular to the Z axis.

If you rotate your hand looking into your middle finger,
the forefinger represents the Y axis.

The base of your fingers is the start point or (X0, YO,
Z0).
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omenclature - Rotary motion designation

etermining the correct axis on a CNC
sed to determine the clockwise rotary

e, or clockwise, direction about an axis,

thumb pointing out.
t the X, Y, or Z direction and the curl of
nt the clockwise, or positive, rotation

, and C and represent the rotary motions
ively.
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How CNC Works

Controlled by G and M codes.
These are number values and co-ordinates.

Each number or code is assigned to a particular operation.

Typed in manually to CAD by machine operators.

G&M codes are automatically generated by the computer software.
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MAIND .

C

f CNC Machinery

aterial moves.
rate in 1-5 axes.
nes have a machine control unit (MCU) which manages operations.

controlled by a motors (actuators).

rovided by sensors (transducers)
es are used to change tools automatically.
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aSICS

rt program commands.

s interpreted one command line at a time until all lines are completed.

ferred to as blocks, are made up of words which each begin with a letter
cal value.

specific machine function. “G" and “M" letter addresses are two of the most
certain machine preparations such as inch or metric modes, or absolutes

eous machine functions and work like on/off switches for coolant flow, tool
Other letter addresses are used to direct a wide variety of other machine
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s which impact the use of CNC technology are computer aided design and

g.
r CAD, system uses computers to graphically create product designs and
e reviewed, revised, and refined for optimum end use and application. Once

en exported to a computer aided manufacturing, or CAM, system.
hases of manufacturing a product, including process planning, production

ng, management and quality control.

Hand’s project

T NUMBER: 610238-EPP-1-2019-1JOEPPKA2-CBHE-JP

610238-EPP-1-2019-1-JOEPPKA2-CBHE-JP




Co-funded by the
Erasmus+ Programme
of the European Union

CNC Machines- Advantages/Disadvantages

Advantages:
« High Repeatability and Precision e.g. Aircraft parts

Volume of production is very high

Complex contours/surfaces need to be machined. E.g. Turbines

Flexibility in job change, automatic tool settings, less scrap

More safe, higher productivity, better quality

 Less paper work, faster prototype production, reduction in lead times
Disadvantages:

 Costly setup, skilled operators

« Computers, programming knowledge required

* Maintenance is difficult
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DS workshops

furniture piece such as a stool, bench, or side table using
rtise and Tenon, dovetail, or box joints.

lon, Sequence of Experiences, construction of 3D object
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DS workshops

panel or sculpture from a block of wood, exploring
techniques.

tion, Sequence of Experiences, construction of 3D object
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Wood Projects

Wood carving and Inlay

description

In this workshop, you will learn several different ways to embellish and enhance your woodworking
projects using wood inlay. We will teach the basics of string inlaying and cutting recesses for inlay.
You will learn to cut and inlay a 5-point geometric star. If time allows, we may also look at sand
shading techniques. If you have a favorite block plane, feel free to bring It.

This course will introduce you to veneer and show you how to decorate wooden objects with it.
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