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1 Milling The aim of this book is to teach you the
Aims and basic concepts of a CNC milling machine.
Objectives

What you should learn from each chapter

1, Understand the function of 2 CNC
milling.machine;

[ Assessed by assessment Task 1]

2. Understand the 3 axes (X.Y.and Z).

[ Assessed by assessment Task 2 ]

5.  Befamiliar with the terms:-
5.1. rotational speed and direction;
5.2. feed rate;
3.5. rapid traverse;

[ Assessed by assessment Task 2 |

4. Know the following parts of the miller:-
4.1, milling head;
4.2. cutting tool;
4.5. table;
4.4, tool;
4.4, emergency stop;
4.5. work piece (billet);

[ Assessed by asseseoment Task 3

5. Be aware of the following clamping
methods:-
5.1. machine vice;
B.2. tee bolt and step clamp;
5.2. double sided tape.

[ Assessed by assessment Task 4




Milling
Aims and
Objectives

Be aware of the following safety
aspecto:-

©.1. pereonal safety;

©.2. safety of others;

©.2. workshop safety.

| Assessed by zescsoment Task H&O |

How to produce a simple CNC program
using a CAD package.

[ Assessed by outcome. ]

Using your CNC miller :-

&.1. manufacture a component;
5.2. set a tool offset;

&.5. set the machine datum.

[ Assessed by outcome. ]




1.1 What does
a CNC milling

machine do?
A milling machine works on the same

- - prmciple as z drill. When a drill bit is turned
Havent got

a clue! around, either by hand or by an electric
motor, it will cut away material by using its
- bottom sharp edges as blades. This is fine
S .
= if you only want to make a round hole, z

T

‘

Milling cutter Drill bit

milling bit or cutter has blades that
@ run all the way up the sides of the
cutter, this allows the cutter to

£ be moved sideways in the
&9 material. Because a milling
5 cutter can be moved sideways
» through the material, slots can be

produced, these may be of different
depths and widthe.

On most millers the movements left, right,
backwards and forwards are produced by
moving the material, fastened to a table,
whilst the cutter stays still. On manual
millers the movement is controlled by a2 4
okilled engineer, turning handles. Even if @
St

]



What does a | the operator is very experienced, a human
CNC milling can only operate in one direction at a time,

this means that only straight lines can be
machine do?¢ .t

To recap: On a milling machine there is a
cutter that sping; a table that can move
left, right. backwards and forwards; the
material is held on the tabie and the cutter
moves up and down, just like a drili.

Up - Down

///I Cutter

Material
l Table

Left- Right

Backwards - Forwards i

The difference between a CNC milling

machine and a manual milling machine, is
T that the table is moved by motors,

T I Acontrolled by a computer (CNC

""" b standing for Computer Numerical
Y Control). The computer can control
= movement in at least two directions at
7 once. This means that the milling machine
is able to move the table at any angle
generating both straight lines and arce.

Loorse womx pask T @ somynert Dertorg mashitie Toole e 1287

w19




2 the D axes  Nowthat we have seen, very simply, how a CNC
oF 2 milliﬂg mi|i:ef’ works, let’s Eooi< at the different parte
and learn the correct names.
machine
Firet imagine that the tabie of the miller is
to be a piece of graph paper and your hand is
holoing a pencil to represent the cutting tool.
We can describe the left and right movement
f of the table as the X axis
i e of the graph paper and
R the backwards and

Z movement

T

forwards
movement of the
v table as the Y axis. The

- " extra axis, the movement of
T N\ the cutter up and down is calied

" the Z axis. The Z axis indicates if you
are drawing on the graph paper or not. It is
usual to refer to these 3 axes as the X,Y and
Z. On a milling machine they look like this:




2 Feeds,
speeds and
movement.

Cutter @

Material B

Denny’s Help Box
"Rapid Traverse - the

tool moves around
guickly but can not cut
any materizl”

Now we know what the axes are called we
can look at the different ways they move.

If you imagine that when the cutter is
touching the top of the material or work
piece then the Z axis will be zero. If you cut
into the work plece then Z must be less
than Zero maybe -2 mm. If you want the
cutter to move around the work piece
without cutting the material

Z plus
T then you would set the Z value
| PRV 10 +2 mm, this value is known as
| l Zminus The 'stand off’,

't is very important in industry that 2 CNC
miller works at maximum efficiency, so, when
the cutter is not cutting, but has to move
to a new position, it will move the X and Y
axis as fast as possible. The fast
movement of the X and Y axes when the Z
axes is at the stand off position is called
rapid traverse’,

Ka pid Traverse




Feeds, We mentioned earlier about thinking of the
machine table zs pviece of graph paper, with
the 2 axes X and Y. The milling machine
movement. calculztes all ite movements using numbers
based on X and Y positions. [
we told the machine o go from
t X210, Y=10 10 X=20, Y=10 it
v would move in a straight line, if
l the cutter was in the material
though, it would cut a slot.
When the cutter cuts through
the material it is important
that the speed at which it moves is
controlled. The epeed of the cutter's
movement is called the feed rate’. The feed
rate will depend upon the type of material
being cut (in plastic it is usually moves
about 200mm in a minute or & inches per
minute).

epeede and

=10  X=20

Plan view of material

Feed Rate

Denny’s Help Box

"Feed Kate - the tool
moves a1 a sel rate,
slower than the rapid
traverse rate, but it

can cut material.”




Feeds,
6p6@d9 and
movement.

Denny’s Help Box
‘Rotztional Speed ie

the speed at which the
cutter epins. If 2
cutter nas z small
diameter then it must
Spir faster than a
cutter with z large
diameter

i

A milling cutter nieeds to be spinning, so
that it can cut the material. The cutter
must epin in a clockwise direction. [ts
speed will depend upon the type of materia
to be cut and the diameter of the cutter
The emaller The cutter the faster it must
spin.

1
o
L. 7o



4 Parts of a Like most pieces of technology a CNC
milling machine has special names for some

. ’I
mil ng parts. Below is a diagram a of a miliing
Machine machine with the most important parts
lzbelled.
A

Ml Tool Holder
Cutter

Material

Tee sicts

Emergency Stop




5 How To hold

the work PIECE Holding the work piece To0 the table of the
milling machine, safely and securely is very
important. There are many methods of holding
work pieces, the method you use will depend
upon the shape and type of material you will
be using.

Machine Vice

The machine vice can be used
to hold large regular shapes.
It can be used many times

Work heid here

Vice held to the
machine table by
these Tee bolts

identically sized work pieces. £3
It can rot hold thin flat
material and they are
expensive.

Tee bolts and Step clamp
Stepped bar

Nut 1ee bolts come in different lengths and are held
tothetable using thetee slots. Theworkis held
py the nut forcing a stepped bar onto the work,
thebackisheld at the same height by a stepped
block. The clamps are cheaper than a vice and
cah be used to hold large unusual shapes.

Step block

Double sided tape

Double sided tape can be used to hold thin
soft material, like plastic. It has to
be stuck to aflat surface (MDF is
ideal). The block can either be

clamped to the table using tee
bolts or held in a machine vice.
s e . Flat block

=T weTr pogy | € comyme T Danfers mugnme Toole w6 1822

Double sided tape
Work piece

&
=



© Safety

All CNC milling machines are fitted with an
emergency stop button. The emergency stop
button should be large easy to reach when
operating the machine and usually red in
colour. Thisis necessary in case the machine
should do something unexpected.

Make sure you kmw
where the 6m6rg6ncy




Alway5 wear eye

A I'oectlon when it ie
ﬂfpkOwded e

or ina hat

?i;'_;'?-"f'?es'or unalone lacea '_



Do not run in the
workéhop Thmk of otherﬁﬁ.;}




7 Getting
information
into your
milling
machine

The Task

G 1B

Ifyou own Mill CAM Designer then this section
will offer a step by step guide to produce a
generic G-code program for a CNC milling
machine. Firstly a description of each stage
will be given, followed by more detailed
directions. Co-ordinates given refer to the
reading on the Information Bar. Any
measuretments are given in metricwithimperial
approximations containedinsquarebrackets.

FProduce a name plate for Denny’'s Room.

o Start Mill CAM Designer by T &, on the
icon.

e Sct a material length of 16OmMm [©.57],
width at 90mm [4"] and height of 10mm
[0.2M].

e &, on OKto proceed.

e Fromthe Grid menu select 10mm [0.5"],
make sure Grid Lock is not selected.

e i&, on the Step button, set This to Imm
[0.0257].

o & on the Depth button and set both
start and finishdepthsto1mm[0.05"].

e I 0n the Cutter button, choose a Tmm
[0.062"] diameter tool.

3



ne Tosic e 1222
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Add a border to the plate.

e & The Frame button.

e Start drawing at x=10mm[0.4"],
y=60mm [3.79"] drag the box out to
x=150mm[&"], y=10mm[0.4"1.

Put Denny’s name on the plate,

e = on the Depth button, set a Zmm
[0.06"] cutting depth.

o & onthe Textbutton, type Denny inthe
Input Text box.

e I on the Fonts button, select the
‘Curved 1 font.

e Sct the text to be upright, at 25mm [17]
high and 20mm [0.8"] wide.

e &, on OK, set a paste scale of 0.5,
position the text at x=99mm [4"] and
y=26mm [1.45"].

Fut a border around the name.

e &, on the Depth button, set 2
Tmm[0.04"] milling depth.

e I, onthe Ring button, centre the circle
at x=11omm[4.6"], y=4bmm[1.5"], drag
this to a radius of 2Dmm{1"].

Add a picture of Denny.

o Sclect Import DXF File from the File
menu. Choose the Denny.DXF file from @



e

the c\Denford\Datz directory. |
e Set the Minimum line Length to Tmm
[0.047], and the Faste scaling to 1.
e Fosition the image at x=20mm [1.2"],
y=1Z2mm [O0.5"].

Save the design.

e Scelect Save as from the File menu.
e Szve the file in the c\denford\data
directoryastest’, i, on OKtocontinue.

Make a G-code file.

e Sclect Make a file from Create G-code

menu.

e Save the file in the c\denford directory

as test by &, OK to continue.

e &, Create G-code button.

e The file will now be generated an placed
in the ci\denford directory, it
canthen be used to drive the
CNC equipment you own.




Essential guide
to manufacturing on the:
Denford Starmill
CNC milling Machine,
connected to an
IBM compatible computer
and Desktop Tutor

DESK-TOP

TUTOR
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Introduction

[ﬂtroducm@
Denny Denford

Denny’s Help Box

"G-Code is a series of
letters ana numbers
that mzake up the
language used by CNC
machinery"”

"CAD stands for
Computer Aided
Design.

gzl gusr LW Demfoes Slami 6 comment Denfore ma

This section has been written to enable the
manufacture of a product on your CNC
machine using a G-code file produced from a
CAD package. It will not replace the manual
supplied with your CNC machine.

The first section assumes that your machine
i connected and working properly, the G-
code file has been produced and the tool
offsets have been set and saved. ’

Note

There is a section to explain the setting and G}
saving of tool offsets if you are not sure how

to do this.




1 Starting the f'Make sure that the computer is connected

software to the CNC machine and "Desktop Tutor
correctly.

ﬁChange to the directory that holds the

Denford Starmill software. The command to do
thiswillhave to be typed in andwilllook something
like this [cd\denford] and press [enter].

&~ Once you are in the correct directory you

can type in the name of the program that will
run the milling machine. This is: [fanucsmd
*fnc] and press [enter],

Note

=

The *.fnc after the program name will force the
program to show any G-code Tiles stored in the
directory. If you wanted to load files from a
floppy drive you would type:

[fanucemd a\".fnc| when in the denford
directory.

. List of G-code files,
it any exist.

£~ f you do not see a screen like the picture
below then you may have:

====={NC Editor=s=—s==—}
Column 1 Insert |-

(1) not changed to

the right

directory,
ggggg?c {2) miﬁ"t\yped the
B program name,

T.FNC
T1.FNC

(3) not connected the
machine correctly. &




2 OClECTING  e——————

your file Orce the program is running the computer
keypoarad | 5 1o lonaer used. Control has been
T

o the deek—top ~utor.

£ ou can riow select the file you wish to

Spp— machine, use the arrow keys indicated and then
press [EOB] key when your file is selected.

Column 1 Ingert

[=2] L_JI_I-L_ll_lﬂﬁ
CIRCLEZ FHC
CIRCLES .FRC g o
CoM.FiC A |
Bl — | | Bl
PAGE |
HEINENE KR
AXTTIRECEON
olsow
EXETTAON
FE FEE EEEE E

£ ~fter pressing [EOB] the screen should

look like this.

Name of the loaded file
Whazt the G-code file looks like

[EDGEMOUE X8 Y&
[TOOLDEF T1 D1

GI986ax3?Y7a

zz
Glz-1F188
G3I1-17F158




X, ¥ and Z keys to datun an axis.
TRURS key to datum Z, ¥ and then X.

¥Feed 1000
Tool 1
Spindle 0OffF

Override 1002

Spindle Foruard
Override 100z

XU FEROLE

O azLuln the maching you must press the

.ﬂﬂ H

5 O ll

= = OO

L [
Jd
Q
P

PAGE

=Y

ﬂ-\'SIDii?ECﬂON

4

5
z
2
3
#*
o0
_p 5 | cance
3 L |
Y HElv

B
A
C

DB’!‘- bt

2

X, ¥ and Z keys to datun an axis.
TRVYRS key to datum Z, ¥ and then X.

Feed 500
Tool 1
Spindle OffF

X +160.000
Y + S0.000
Z +115.000

Override 100z

Spindle Forward
Ouverride 100

Coolant OFf
Tutaeial
T T e S Pt 1. it

[TRVRS] key will datum all 3

(P_:/ \/IIE’ K
Denny's Help Box
When The vacohire ¢
setiing ite a2z z wﬂ
“inding out 27 n ::l.
where The X.° ang -~
axie are zero, 1T do=s
Thise by mov.rz 2ac
. . ‘?“VK ('—F?T/Q 2evay y
moet extrars [imit. _
axis one aﬁ:er the other.

@

DFEEAYS, SELIT

oot | ES==Y
Block] | wa®
@

COOLAS

@
o o

EXTTUDON

m—
rhlS'DF

HERBIn

.
#

&] IIIIH

] [

£ When the datum has

been set, the screen will

look like this.



4 Loading £ Seicct
tool offsets  offect menu

pr@féem@
[MENU OFFS
key.

ooy,
£ Sclect load offeet
X, ¥ and Z keys to datum an axis.

TRURS key to datum Z, ¥ and then X. U@H’}g [Cur@orarrow@] and

select with [EOB]
X +160.000 —Contro=—— Override 1002

Y + 90.000

BN - +115.000 Seindle Foruerd ) : :

e Coolant Off El El ."“’*' —u"}—w"—i .
b = L %_’;_LJ EEI 1

£* Fress [EOB] againtodisplay the selection

of offset files.

4 CEEEEEE

Denny’s Help Box

"offsets are used 1o

store informzszion

f@electthe offeet file youwish to load using

about how lorg 5

cutting tool iz. The cursorarrows] and select with [EOB]. Ifnone
miller can then are available then see section 6 setting tool
automatically adjust

weTy sajue offsets.
when a cutter is N
changea” o HACHINE DATU

and Z keys to datum an axis.
TRURS key to datum Z, ¥ and then X.

. E.... . . Feed 500
=i OO E

- \, : dwllod el - 3.FAC )
g% il jz+ SpTITTS Off  gninile Foruara
==

XTI

Pt
= ovout e | Eaa § LN
GO 12 k= o7 | oo

Querride 100x

EJI

s
!4‘
?i
v

Tutorial

;i

FWhPP the offset file has loaded, check(a
he Z value has changed. ' ;P



5 Running the £ You first need <o 4] El- [~

pl"O@ Farm.
FEEEEEE
ORRAXN SEFCT
o Y I
" AERRIERE
It should say

. AutoMode here

8
GB1 ?-1 "1?nn HB'] riaa :

G41 ¥a Fs8 0

YR Fea

[STEP :

L0Z ¥> ¥35 RzS

Y+ 44330
+ 63.505

AERARON SEECT

] A-:‘

change moldcaq@: by == E
pressing [ALTO]. = W_‘.x‘| mEEEE
N IEI

[jm@ — HIE

f"'\/\/hen in auto mode the milling machine
cah execute your G-code file. Your file will be
displayed in the top vortion of the screen.
When you are ready to start cutting press
the [CYCLE START] key.

Note | @

Once the cycle start key has been pressed
thenthespindlewillstart, all safety precautions
should be observed.

Feed 500 Ouerride 108

Tool 1
Spindle Off Oereide saon

£ I you wish to stop the machine you can

press [reset] or in an emergency you should
press the emergency stop button. Ifyouwishto
pausethe programyou canpress [CYCLE STOF]

and resume again with [CYCLE START] the
cutter will remain spinning using this method.




O Sﬁttiﬁg] f”:’ieieciﬁth@jog .--E]ﬂﬂ

| mode by pressing == NETE
tool offsets 1o [U0G] key.  EE EE
A= LR
roont mjmm - EER
o OEE
JOI

é'frﬁsﬁﬁi‘éﬂiﬂ“ﬁﬁﬁé?ﬁ?ﬁﬁﬁﬁf“ modes. r When H/]JO@ 4 Od@ 't,he

M enter M c_:ode. F enter feedrate.
I & enter spindle speed. T perforn tonl change. m”ler CZH’] be CO}’I'E]”O”@d

X +160- 000 Feed 500 Override 100x

manually. The screen
Y + 90.000 Tool 1

dieplay XY and Z
positions and spindle
action. |t should be off.

7 + 63.635 Spindle Off e Toaard

JOG STEP 0.005

Coolant O

2 CEEEEHE

2Ny : . IE|[EIE
£ You can set the spindle speed by EE O EEE
oressing the [S] key and entering the  [=][=] =] T[4
desired speed enter [1500] for now. e w;‘;m'z =4

EXECUTION
CYCLEE) OOl N\. S'NDi. N0 E @ .EHIW @

E =10 c:rr. :sr
XEVED, f2 2 v F‘\ '

0 I
oE O EwE
CURSOR
FHE = CFO E
PAGE
7
NS OHRE CION ) f éj
: -
EXECUTON
ElE FEE

f"”i%efore moving the table or cutterin
any direction you need to set the
movement mode To ‘continuous’. To do
this press the [JOG] key.

= O
JOG for comtinuous”incremental jogging modes.
CHRSOR keys tc change jog increment.

H ev‘h—_ M e F enter feedrate.
= T perforn tool change.

x ‘i"‘x.ba abi} Feed 200 Override 100y
Tool 1
Z + 14,455 Spindle Off SPindle Forward
. CONTINUOUS
Cotamtore e

=M Display for continuous or
iog mode.




f"' Using the [+Z] znd [-Z] make the tip of The
cutting tool just Zouch the top of the work
piece( this will become the Z zero ).

JOG for continuoussincremental jogging modes.
CURSOR keys to change jog increment.

# enter M code. F enter feedrate.
S enter spindle speed. 1 perform tool change.

x + 160 - DUD ""“'znt?.,pn Override 100:

Execwte CHC

Edit offsets
Y + 90.000 Load offsete:

Save offsets .
Spi
Z + 0.000 Spoone off Srindle Foruard

CONT IRUSUS

'
.
E
. H
I

1]
El

%

!

(] (AL
7]

7

Coolant Off

FS@I@CT, the offeet menu by pressing the
[MENU OFFSET] kev.

¥
2
&

o

f"'Thie will give you Tour choices use The [cursor
arrows]to select Edit offeets and press [EOB ],

JOG for contiruous”increnental jogying modes.
CURSOR keus to change joy increment.

M enter M code. F enter feedrate.
= enter spindle speed. T perform tool change.
m;gl lr ”Fz"':”l:suw”no"?]
PRATON FET A - _. 1 Override 100

CONTINUOUS

2 . topl 1 {Z14.455E R2.5
teol 2Z |20 RZ.5 Spindie Forward
tool 3 |20 R2.5 Override 100

. omd

a0
FU@@ the [curecr arrows | To movethe cursor
to tool 1 and acrcss to ZO.
f"'Ent@r the Zvaise, using the [number keys],
that is displayes to tre left of the offset
screen. Thenpreee "EOE” to confirm the offeet.
After pressing [Resetlhe Z value will change g
to zero. p

Coolant OFf

24
Rl
¥
s,

Yoo ™



7 53\/“1@ tool f"Toeavetm otfset select the offeet menu by
pressing the [MENU OFFSET] key.
£~ Then select save offsets and press [EOB].

offsets

JOG For continuwoussincrenental jogwing modes,
CURSOR keys to change jog increment.

M enter M code. F  enter feedrate.

& enter spindle speed. T perform tool change. =
COEEEEEE E

X +160. 000 Foodain Overside 100 o e
Y + 90.0048 ey ete -
Sove sffeecs == [ =] [
Spindle Foruard J L i
Z + 14.455 Spiia:ie off Ooerride 10D HoM:"Joal lr’-ws')\l ~ h%
PbGE
CONTINUOUS 3]
Coolant Off o L |
r AN O T [} [Y a4

EXECUmOk.

L .

CVCE R Ovolt S (] SO | SRDL

— Gt | e oW SR || oew
SRS

FEH@BF& nummber, this will be the file name for

the offsete. Thie can beloaded at any time in
the future. Confirm this name by pressing
[EOB].

ENEORD RN

JOG >
| JOG for continuous” incremental jogging modes.
CURSOR keys to change Jjog increment.

M enter M code. F  enter feedrate,

[:_“;” - n o I] " ” e " \?| o S enter spindle speed. T perforn tool change.
OFTRAIN SEET , X 'I"iﬁu. DDD Feea 200 Override 100«

=] [ello] - L] [l i I
= Bl T CE Rz + 0.000 Spindle Off SIS
' 3 " ; 3 | Conlant OFF CONTINUOUS

OOUANT Dian

2 1 O 1 Ty

S0l
o || oo s | o §| o Ty
S SOk = =g oW




Assessment Sheets

COMPUTERISED MACHINES AND SYSTEMS



Name Form ___ Date

N
®\\

Task 1 [ The CNC milling machine]

Answer the following guestion:-

(a) What is the difference between a milling cutter and a drili bit?

(b) Explain how the table is moved on a CNC milling machine.

S95E99IMEN

A

(c) Give two advantages that a CNC milling machine has over a
manual milling machine.

(d) Name two the two type of movement used on a CNC milling
tachine and when they would be used.

26



Name Form Date
Task 2 [ Terms used in milling] P -\Q
Explain what the following terms mean. / N
(a) X &Y axis Qg
(b) Z axis ®
(c) Feed rate ®
(d) Rotational speed &%
() Billet )
(f) Table (
Task & [Parts of a milling machine]
s , /|
Fill in the labels on the diagram below. /6




Name Form____ Date

Task 4 [Fixing methods]| )
Draw and label three methods of holding the 2
work piece on the table of a milling machine.

Machine Vice

‘Tee’ volt & Step Clamp

' Adhesive Tape

Assessment



Name ‘ Fortr

Task 4 [Fixihg methods]|

Draw and label three methods of holding the
work piece on the table of a milling machine.

Date

Machine Vice

Assessment

~*Tee’ bolt & Step Clamp

Adhesive Ta pe ‘)
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Name : Form

Task b [Safety rules]

Write down six safety rules you should observe
when in a workshop or using a machine.

1.

Assessment

Task © [Safety rules]

Using the blank page provided design and draw
your own safety poster for one of the rules
above.
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COMPUTERISED MACHINES AND SYSTEMS



Task 1 [ The CNC milling machine]

Answer the following question:-

ent

(a) What is tne difference between a milling cutter and a drill bit? E
A milling cutter has teeth on its side, this
allows it to be moved side ways through the ®

material. ®
\D)!

(b) Explain how the table is moved on a CNC milling machine.
The table on a CNC milling machine is moved by ®
totors. The motors are controlled by a
computer, this allows angled lines and arcs to
be generated. '<
(c) Give two advantages that a CNC milling machine has over a
manual milling machine.
A CNC miilling machine can cut angled lines and
Arcs.
A CNC milling machine can be used by someone
who is not a skilled engineer.
(d) Name two the two type of movement used on a CNC milling
machine and when they would be used.
~ Rapid traverse: Used when the cutteris not in
the material, this is a very fast movement so
it saves time.
Feed rate: Used when the cutter is in the
material. The rate at which the machine moves
will depend upor the material and size of cutter
being used.
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Task 2 [ Terms used in milling] y

Explain what the following terms mean. Sl

(a) X & Y axis Movement of the table, left, right, backwards
and forwards.

(b) Z axis Movement of the tool up and down.

(c) Feed rate Used when the cutter is in the material. The

rate at which the machine moves depend upon
the material and size of cutter being used.

(d) Rotational speed The speed at which the tool spins, usually in the

clockwise direction. The speed will depend upoti

the diameter of the cutter and the type of
material being cut.

(e) Billet The piece of work that is to be cut.

(f) Table The flat surface of the machine that moves in
the Xand Y axes. The billet is fastened to this.

/\eee%ment

Task 3 [Farts of a milling machine] /6|
Fill in the labels on the diagram below.

! Cutter
| Work piece/billet
Table




Task 4 [Fixing methods]

Draw and label three methods of holding the
work viece on the table of 2 milling machine.

’\5\ A

[ Machine Vice

Work held here

Vice held to the
machine table by
these Tee’ bolts

Assessment

Tee’ bolt & Step Clamp

> Stepped bar

o \,r . W Nut |

k (L 3
<4

Step block

Adhesive Tape Double sided tape

Work piece

Fiat block
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Task D [Safety rules] y
Write down six safety rules you should observe ‘
when in a workshop or using a machine.

. Always wear eye protection when it is
provided.

ssment

2. Makesurethatyouaredressed safely. QO
No loose clothes or undone laces.

59

». Keep long hair tied back or in a hat<CC

4. Do not run in the workshop. Think of
other peoples’ safety too.

5, K@@ptheworkehopand machines clean
and tidy.

6. If in doubt, ask



Safety Fosters
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Safety-1

Alvvay5 wear eye
- protection when it is
- provided.

Denford Machine
=oLYE Tools Limited
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Safety-2

back or m a qat, '

Denford Machine
Tools Limited
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Make sure that you

.~ are alre%eal aafely

No 10096 clothes or
undone laces.

Denford Machine
Tools Limited
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Do not run in th@
workshop. Think of -
other peoples
safety too.

" Denford Machine
Tools Limited
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Satety-H

Keep 1;6 workeqop -
~and machines clean

and tidy.

- Denford Machine
Tools Limited
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It in doubt, askl!

Denford Machine
Tools Limited
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Saftety
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