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OBJECTIVE

You will be learning towards the outcome “Read Engineering Drawings”. Whilst learning
towards the outcome you will be required to achieve the following:

e Understand and interpret Engineering drawings.

On completion of this module, the learner must be able to:

e Identify the different types of lines on Engineering drawings and state their meaning.
e State the meaning of the most commonly used abbreviations in Engineering drawings.

e Read and interpret a given Engineering drawing.

During this process you must adhere to certain specified requirements as listed in the
Module.

ASSESSMENT AND EVALUATION CRITERIA

You will be assessed, when you are confident that you may achieve the outcomes as listed,
to determine your competence as measured against the required criteria. This assessment

will be in line with accepted best practices regarding assessment.

e A theory assessment will be set at the end of the module and must be completed without
using reference.
e The learner will be given an Engineering drawing of a work piece and must correctly:
- Name the workpiece and state the material that must be used to manufacture it.
- ldentify and state the meanings of all the different lines and abbreviations used in the
drawing.
- State the dimensions of the workpiece and the tolerances allowed during manufacture.

e All answers must be correct and in accordance with the module content.
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1. INTRODUCTION

ITEM / TASK: General information.

DESCRIPTION:

A.

Engineering drawings are the graphical language of engineering and are used in a

standard form throughout the country as prescribed by the S.A.B.S.

. Drawings simplify the manufacturing process, provided that the person who does the work

understands the drawing.

In the mining industry drawings are used for both manufacturing of objects and ordering
replacement parts of machinery.

It is thus essential that you should know and be able to recognise the different types and
thickness of lines, as well as the symbols and abbreviations that are commonly used.

This module will deal with all the basic elements of engineering drawings that will enable

you to deal with any standard engineering drawing in circulation on the mine.

. Drawings may range from a freehand sketch for a simple job (Fig 1), to a drawing used to

manufacture an object (Fig 2), to a more complicated drawing to order spare parts for a

machine. (Fig 3 on the next page)

MATERIAL: BRIGHT STEEL
FIG 1.
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FIG 2.
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2. LINES USED IN DRAWINGS

The table below illustrates the type of lines, their description and their general application in a
drawing. See Fig 4 for application of the various line types.

TYPE OF LINE DESCRIPTION GENERAL APPLICATIONS
Al — Visible outlines
Continuous thick —
A2 — Visible edges
B1 — Imaginary lines of intersection
B2 — Dimension lines
B3 — Projection lines
Continuous thin | B4 — Leading lines
(straight or curved) | g5 _ Hatching
B6 — Outlines of revolved sections in place
B7 — Short centre lines
B8 — Bending lines
S o Vs Continuous thin | 1 _ e oy fine
with zigzags
F1 — Hidden outlines
——————————————————— Dashed thin _
F2 — Hidden edges
H1 — Centre lines
————————————————— Chain thin H2 — Lines of symmetry

H3 — Trajectories

Chain thin and
thick at ends

G1 - To show sections through cutting
planes as through “XX”

Chain thin, thick at
ends and changes
of directions

J1 — Cutting panes

Chain thick

K1 — Indication of lines or surfaces to
which a special requirement applies

Chain thin, double
dashed

L1 — Outlines of adjacent components

L2 — Alternative and extreme positions of
movable components

L3 — Centroidal lines

L4 — Initial outline prior to forming of the
cutting plane
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SELF TEST 1

1. Draw the following lines below.

e Visible outlines

e Dimension lines

e Limits of partial or interrupted
views

e Hidden lines

e Centre lines

e Cutting planes

e Alternative and extreme
position of movable
components

e Short centre lines

e Breaklines

2. What is the name and number of the drawing shown in Figure 5 on the next page?

3. What is the part number of the bearing shown in Figure 5 on the next page?
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Check your answers against the notes.

Ask your Training Officer to check your work and if it is correct, to sign below and then go on

to the next section.
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3. SYMBOLS AND ABBREVIATIONS

The table below contains a list of symbols and abbreviations used on Engineering drawings.

Where possible, illustrations are shown. The most commonly used ones, which you should

remember, have been marked with an asterisk (*)

SYMBOL

TERM (Abbreviation) ILLUSTRATION
R
ACROSS FLATS * AF %
v
ASSEMBLY ASSY
BRITISH STANDARD BS
\
CENTRE LINES * CLor CL T *@
CENTRES * CRS TPt
CHAMFER * CHAM : 777777777 )
(The figure next to the abbreviation indicates the length of
chamfer parallel to the centre line and the degrees indicate the
angle to cut the chamfer)
CHEESE HEAD * CHHD
CONCENTRIC CONC
COUNTERSUNK * CSK
COUNTERSUNK HEAD * CSKHD
COUNTERBORE * CBORE
CYLINDER or CYLINDRICAL CYL
DATUM SYSTEM DATUM
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SYMBOL
TERM (Abbreviation) ILLUSTRATION

DEGREE * ° 20°
DEGREE CELCIUS * °C 15°C
DIAMETER * ) £ i g E
(Preceding a dimension) DIA gl & 3| 3
DRAWING * DRG (This abbreviation norma{lﬁleaggalaigsgi)n the right hand corner of
EQUAL =or EQ
EQUALLY SPACED EQUI SP ’
FIGURE FIG -t I E
GALVANISED GALV
HARDNESS HR
HARDNESS — ROCKWELL

A SCALE HRA

B SCALE HRB

C SCALE HRC

D SCALE HRD

E SCALE HRE
VICKERS HV
HEXAGON * HEX 7 N
HEXAGON HEAD * HEX HD \ - /
HYDRAULIC * HYD
INCLUDED INC
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SYMBOL
TERM (Abbreviation) ILLUSTRATION
INSULATED or INSULATION INSUL
INTERNAL DIAMETER * ID
INTERNATIONAL
STANDARDS ISO
ORGANISATION *
LEFT HAND * LH
LONG LG
MACHINE * MC
MACHINED MCD
MATERIAL MATL
MAXIMUM MAX
MAXIMUM MATERIAL
CONDITION MMC
MINIMUM MIN
MINUTE * ’ e.g. 20’ (20 minutes of angle)
MODULE MOD
METRIC THREAD * 4(\ , )
(The value next to the M indicates the M E ]
normal diameter of the thread multiplied by 12X 125
the pitch of the thread) BOLT EXTERNAL
NUT INTERNAL
NOMINAL * NOM
NOT TO SCALE * NTS
NUMBER * No
OUTSIDE DIAMETER * OD
PARALLEL * PAR
PATTERN NUMBER PATT No
PERPENDICULAR PERP
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SYMBOL
TERM (Abbreviation) ILLUSTRATION
PITCH CIRCLE DIAMETER * PCD
PLATE * PL
PNEUMATIC * PNEU
R0O.5
RADIUS * R
REQUIRED REQD
REVOLUTIONS PER .
MINUTE * r/min or r.p.m
RIGHT HAND * RH
ROUND HEAD * RD HD
RADIAN rad
SCREWED * SCR
SECOND OF ANGLE ” e.g. 30” (30 seconds of angle)
SHEET SHT
SHEET SH
(When preceding the name of a material)
SKETCH SK
.
SOUTH AFRICAN BUREAU SABS
OF STANDARDS *
SPECIFICATIONS * SPEC
SPHERICAL SPH
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SYMBOL
TERM (Abbreviation) ILLUSTRATION
SPOTFACE * SFACE
g
SQUARE * SQor O 7
SYSTEM INTERNATIONAL * Sl
STANDARD STD
TAPER, ON DIAMETER OR
WIDTH * _._
(The direction of the symbol will indicate the I
direction of the taper)
TOLERANCE * TOL
TYPICAL TYP
UNDERCUT * UCUT
VOLUME * VOL
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4. CONVENTIONAL REPRESENTATION

The table below illustrates the conventional way of showing certain detailed features in an

Engineering drawing. This helps to simplify the drawing and enables everybody who is

involved in manufacturing Engineering parts, to interpret a drawing in exactly the same way.

DETAILED CONVENTIONAL
EEATIUIRE REPRESENTATION REPRESENTATION
MI14X 1,5
EXTERNAL SCREW

THREADS (DETAIL)

M14 x 1.5 means:
Metric thread
14mm outside diameter
1.5mm pitch of the thread

Pitch is the distance from one of the thread to a
point on the next thread measured parallel to the
axis.

INTERNAL SCREW
THREADS (DETAIL)

T MI4X 15

M14 x 1.5 means the same as above

SPLINED SHAFT

SERRATED SHAFT
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DETAILED CONVENTIONAL
FEATURE REPRESENTATION REPRESENTATION

DOWEL i @hm
STRAIGHT
KNURLING
DIAMOND i
KNURLING bﬁ

o a: i

B0 R
HOLES ON O - - Qr)

CIRCULAR PITCH

12 holes 6mm DIA means 12 holes of 6mm
diameter to be drilled equally spaced on a pitch

12 Holes 6mm DIA circle.
R CACRCRCRO) . T !
¢ #9000 ¢ i
HOLES ON LINEAR © & L
PITCH L 0000 & e )

16 holes @ 12mm

16 holes 2 12mm
Means 16 holes with a diameter of 12mm equally
spaced to be drilled on a linear pitch.

BEARINGS

BALL ROLLER

§ [
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DETAILED CONVENTIONAL
ARRTLIRE REPRESENTATION REPRESENTATION
INTERRUPTED ‘ @
VIEWS  EGea i —@ . ‘—'-/6‘- ------

INTERRUPTED VIEW

ON A ROUND
SECTION
%
W%

WORMWHEEL AND
WORM ASSEMBLY

| N N

i

BEVEL GEAR
ASSEMBLY
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DETAILED CONVENTIONAL
EEATIUIRE REPRESENTATION REPRESENTATION
- —
7
SPUR GEAR /’,1/
ASSEMBLY _____Z/: .
7,
FEATURE CONVENTIONAL REPRESENTATION
THE SQUARE i o 8
SYMBOL
THE SQUARE SYMBOL
A B« C—og A
SUCCESIVE ' : @ O &N
SECTIONS ' @

(The method shown should be
used to show successive
sections)

SECTIONA-A  SECTIONREB  SECTIONCC

KEYWAYS FOR A
WOODRUFF KEY

KEYWAYS

7

7

(A)Parallel Hub (B)Parallel Shaft Tapered Keyway

in Parallel ITub
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FEATURE

CONVENTIONAL REPRESENTATION

DIMENSIONING OF

L5 X485

Rl i3 P
!

CHAMFERS
T i Sl
'y -
nw B
,_ﬂ
COUNTERBORES i
.07 HOLE.CBORE
& 15X 9 DEEP
; ": g’"‘glg(;%zatsxol)i:np
CHEESEHEAD (CH HD) Z /////.
COUNTERSINKS i SO
; ®\ @6 HOLE. CSK at \\Oj 1 95
90 te @12
COUNTERSINKS v o o -
| Loy ey
Py ot BN T S0 LR RS SO ] 20
] ; o_lLes

COUNTERSINK HEAD {CSK HD)
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Gi2 HOLE
+* (325 SFACE

SPOTFACES (T T s

ROUND HEAD BOLT
(RD HD)
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SELF TEST 2

1. Without referring to your notes, state what these abbreviations and symbols represent
and what they mean.

<‘:’ @
™ 6 Hole CSK

at 90° to 12
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PCD

e b — o —

HEX HD

HYD

SABS

TOL

AF

BS

DIA

DRG

=or EQ

r/min

PL

ID

ISO

MIN
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2. lllustrate the following by means of free hand sketches:

COUNTERBORE

COUNTERSUNK

SPOTFACE

Ask your Training Officer to check your work and if it is correct, to sign below and then go on

to the next section.

LEARNER

TRAINING OFFICER

DATE :

DATE :

SIGNATURE :

SIGNATURE :
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5. DIMENSIONING ON ENGINEERING DRAWINGS

ITEM / TASK: Dimension lines.

DESCRIPTION:
When dimensions of a component are shown on a drawing, the dimension lines and the

projection lines should be thin full lines and, where possible, they should be placed outside

the outline of the object as shown in Fig 6.

Dimension line

Short extension /
- -——-‘

Small gap ——

Projection \ /
. |
e N\ 4

Dimension lines widely

spaced for clarity
FIG 6.
ITEM / TASK: General rules for showing dimensions.

DESCRIPTION:
A. Dimensions must be placed in such a way that they can be read off from the bottom

(front) or from the right-hand side of the drawing.
B. Each specific dimension is to be shown once only.

C. Distribute the dimensions amongst the views, if more than one view is drawn.

D. Where possible, do not use hidden details for dimensioning; it is desirable to refer
dimensions to full lines.

E. Place the dimensions on the outside of the outlines of the view, where this is practically
possible.

F. There should not be more dimensions than are necessary to give a complete description
of the part.

G. Do not use a centre line as a dimensioning line.
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ITEM / TASK: Sizes.

DESCRIPTION:

A. The sizes shown on a drawing is the ideal size, also referred to as the nominal size, a
work piece or a part must be.

B. Itis often necessary that a part must be manufactured within certain accuracy
specifications. Tolerances are then specified on the drawing in a manner shown Fig 7.

Note: Tolerances for fits will be dealt with in great detail later in Module AFT - Allowances

and Tolerances for Fits.

P 100 +0.20
A
388
cSo
+
o
<
\ 4
FIG7.
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6. FINISHING (SURFACE TEXTURE)

ITEM / TASK: Introduction.

DESCRIPTION:

Note:

This section of the module is applicable to specialist Turners and Machinists.
A. Surface texture is the result of the processing method.

e The surface obtained from casting, forging, or burnishing is the result of plastic
deformation.

e If machined or ground, lapped or honed, the surface obtained is the result of action of
cutting tools, abrasives or other forces.

B. Finishing of work pieces made by fitters and machinists are usually specified by using
standard symbols.
C. The specification of surface texture is unnecessary when the ordinary manufacturing

processes by themselves ensure an acceptable finish.

ITEM / TASK: Symbols for indicating surface texture.

DESCRIPTION:

A. The basic symbol for indicating surface texture consists of two legs of unequal length
inclined at approximated 60° to the line representing the considered surface. See below.

B. This symbol alone has no meaning. The value defining the principal criterion of roughness
is added to the symbol.

VARVANEEER AR 4

a. b. C.

[{peel)

¢ Finish “@” may be obtained by any production method e.g. machining, grinding,
honing, etc.

e Finish “b” has to be obtained by removal of material by hand or machining.

e Finish “c” has to be obtained without removal of material.
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ITEM / TASK: The comparator gauge.

DESCRIPTION:

A. The most practical way of measuring surface texture is to compare with a standard
comparator gauge. See the illustration in Fig 8 below.

B. Your Training Officer will demonstrate the use of the gauge to you.
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SELF TEST 3

Answer the following questions without referring to your notes.

1. Explain the meaning of the dimensions “A” and “B” in the figure in your own words.

A:

B:

2. Explain the meaning of the symbols “C” and “D” in the figure in your own words.

C:

D:

Ask your Training Officer to check your work and if it is correct, to sign below.

LEARNER

TRAINING OFFICER

DATE :

DATE :

SIGNATURE :

SIGNATURE :

Created : 01 February 2003
Revised : March 2015
Owner : Learnership Department

REMEMBER ALWAYS WORK SAFE

Once you have passed the entire self
tests, you are now at liberty to request a
Formative Assessment from your

Assessor.
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