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Introduction

Every industrialized country depends on manufacturing. technicians and those in
manufacturing. Knowing the numerous production processes, materials being processed,
tools and equipments for producing various components or products with the best procedure
IS necessary in the sector. To prevent accidents, make a plan employing the right safeguards
and established safety guidelines. Besides the aforementioned, all Future engineers of all
stripes need to be familiar with the fundamentals of workshop activities in order to
manpower, equipment, supplies, techniques, finances, and other infrastructure requirements
to be positioned properly for ideal retail layouts, plant layouts, and other support services.

It is quite challenging for anyone to claim competence over the fundamentals of
manufacturing processes and workshop technology. The study examines various workshop
practises for transferring fundamental working knowledge of various engineering materials,
tools, equipments, manufacturing processes, fundamental electromechanical controls of
machine tools, production standards, characteristics of various testing instruments, and uses
of various measuring or inspecting devices for examining components or products produced
in various manufacturing shops in an industrial environment. Additionally, it defines and
shows how to utilise a variety of hand tools (such as measuring, marking, holding, and
cutting tools), as well as other tools, technology, and industrial techniques that make it
easier to shape or mould the various raw materials already in existence into shapes that are

useful
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Answer the following questions.

1. Write the name of the each of the following measuring instruments and
mention its functions:
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2. The following drawing shows the main parts of a micrometer, write the name
of each part.

(@)
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3. The following drawings shows the functions of vernier calipers. write the name
of the each:

/s {Z{’Y
/
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4. The following drawings shows the functions of micrometers. write the name of
each function:
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5. The following drawings shows the functions of calipers. write the name of
each function:
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6. Write the reading of the micrometer in the following cases:

Barrel graduated
in mm and {mm Thimble - e
50 divisions =i
(1 =
0 s el =0
Ll lEss
=
L Es0
rl 22
a b
a. ThereadmEis  ausessemisssmn mm
b. Thelreadingiis  ussssssesomseeness mm



7. Write the reading of the vernier caliper in the following cases:

2

3 4 5
||||I||l|||u|||||||||l ? W S N O
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s 0 5 J“ 15 20
b | d |
a. The readingis  ..ccocvvvreeecnnnnn.. mm
b. The reading is  .....cccceevineennn, mm
C. The readingis  .......cccvvveeennenes in.
d. ThetEalmiF 18 v in.

8. The following drawings shows the usage of calipers in measurements. write
which of these positions is correct and which is incorrect.

@

) -
7\ ¥

a. Thereading methodis  ....cccoooceveicviiveennee.

---------------------------------

b.  The reading method is

c. The reading method is

---------------------------------

d. The reading method is

.................................



9. Sketch the vernier caliper readings mention in the following cases:

a. 13.35 mm b/ 5.868 in.

10. Sketch the micrometers readings mention in the following cases:

a. 18.65 mm b. 5.26 mm



The Higher Technological Institute
(HTI)

Report for:

Wood Working Workshop

D Haunch

StUdenNt NAME: | ceeereceereterinrieirnnteresastosensscosesssssssssscsssssossnnmmn

oY A 010 (=Y 0 f A Lo T

.
GroUpP: [ ceereeeermmrmiii e,

SEMESLAE: | ceeeeereeeeeteeteeteeteeeeaeeeseeseaseescasesssssssssssssssssssssases

Checked by; ......................................................................

)
IMarK: | ceeeteiiiiiniettteeeernnesececessssnnssssccessssnnssssccsssssnnnnaes




Answer the following questions:

1. The sources of hazards in the wood working workshop are:

2. There are three types of woods; namely, soft wood, hard wood, and man-made
boards. Classify each of the following wood, and then mention its main properties
and its usage:

a. Mahogany is ..................... wood, St prorities 18...iunnmsusmnininsipasis
........................................ y AN USES FOT ...,
b. Plywood is ................. WO0Od, 1tS PriOTItIES 1S........voveeeeeereersreeeeeeeese e,
........................................ 11 (s G0 (s | o
C. OUK IS e, WOOd, 1tS PIIOTILIES 1S.....evvreeeeeereeeeeess oo
........................................ -1 4T R ETCTE {0 ) SO
d. Beech is .........couvunu.. WOOd, 1tS PriOTItIES 1S... ... eeeeeereeeeeeeeeeeeeee e,
........................................ o AN USES OT....vorueecrcriiect e
€. Spruceis .......ovrvunn. WOOd, 1tS PriOTItIES 1S........cvovvvirenerressecsersseneessensenseneans
........................................ , ANA USES FOT........eeceee et srenaas



3. There are several variations of basic joints of wood, each is suitable for a specific
job. Identify the type of the following joints and mention its usage:

T JOINE, USES foliwimmmmmromnsne

B. susssessusissesmeosenonsee JOME BB TOE, .. ... eceonaronsonssnsssessisiossiassosssispsiosasssnsasaosnsnsanss
s JOTHE, ASBE TOE, . osuaviis oo b R RS
Oiccminiosisis joint, uses for..............

L= SO JOINE, VSES FOT.....oveceeeecrecenceee e s ers e see s aes e eaeaees
- B T ] ] LT T —
Bhs. - resocsmrinsrepnssiiiasisaiises JOIHE UBEE TOT - cinmissmmnensnsmimmmiisis s evsssons
R wasiaaiissasig JOME WEEE PO  wuimsmsssmmsimnisuisssmsiss e
TRSTSTRUURUTUTRNS (o) 11100 0 1-1=1. 15 (o) GOUUNSS RSSO

| T T S— JOINE, USES TOT....coveseerrenreeereeressenesssssssissssssssssnssssssasssssassssass
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4. Name each of the following tools and mention its uses in the wood working:

T e uses for ......ovvvvveinnns

| (TN TOOR R uses for ..........

o OO USES FOr ..ot
Necnnaanamnisinimsissinsimmiii 1T () e
Le ettt s T 0 A N USSR
| uses for ....ooveeevveeeeennen.

K e F1 <38 0] o O S
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5. It is important to ensure that there is no any defects in the wood before using it to
obtain a good product after manufacturing. State the defects which may be found
in the woods and mention its reasons:

O o RSP RS U S e

6. Draw a schematic drawing of the wood turning lathe found in the workshop, label
its main parts and mention its uses:

Lt 1S LSS 0T oeoieieeeseeeseseessssesssnssessesennssessssaessassesssssnssssnnsnsssnnssssnsssssnssnnsesssnsnsssnmesssess

12



7. Draw a schematic drawing of the planers found in the wood working workshop,
label its main parts and mention its uses:

--------------------------------------------------------------------------------------------------------------------------------------------

8. Draw a schematic drawing of the bandsaw found in the wood working workshop,
label its main parts and mention its uses:

--------------------------------------------------------------------------------------------------------------------------------------------

13



9. Draw a schematic drawing of the circular saw found in the wood working
workshop, label its main parts and mention the difference between the bandsaw
and circular saw according their uses:

The AHTETONECE 18........ covesiomssssassssssssassssssssenssseonassrrmvsassrasssssenasssessdsibis s s HEsERBE RRRS SRR Ss GRS

0. Select a product produced in the wood working workshop. Draw a schematic
drawing for this product and mention the sequence of production and the tools

required in the following table:

14
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Answer the following questions:

1. The sources of hazards in the casting workshop are:

...............................................................................................................................

------------------------------------------------------------------------------------------------------------------------------

3. Complete the following definitions,
a. Fusibility is

--------------------------------------------------------------------------------------------------------------

b. The casting is

----------------------------------------------------------------------------------------------------

4. The main advantages of casting processes are::

......................................................................................................................................
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5. The properties of moulding sand are:
- (R "

6. The main casting techniques (methods) are:

o

..............................................................................................................................

& 60 U

7. The following drawing shows a casting after removing the moulding sand. Label
the riser and the runner, then complete the followings:.

a. The function of the riser is

--------------------------------------------------------------------------------------------------------------------------

17



B. Write the name of the each of the following tools used in the casting workshop:

18



9. The following drawing shows a cross-section of a sand mould ready for pouring,
Identify each item and mention its function:

|3“ (o B /———A
AR

1
Y, o \ R
‘;-'}‘ ™
H - ¥
J s ] -’é- j’"
Y b1 :g::..'b_ !
ke S inzf, o
% P e BT I_.'. -3,
2 i, S
\. 4 :
i
1

---------------------------------------------------------------------------------------------------------------------------

m

N
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10. Lxplain with the aid of sketches the sequence of moulding the workpiece
shown below:

Operation Drawing Tools used

...............................

-------

...............................

20
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Answer the following questions:

1. The sources of hazards in the sheet metal workshop are:
- T

2. The types of sheets uses in the sheet metal working are:
R T M WRIP ORI | - -.. i | 1) PN OO e e

TS uses for.....ccovveveennns

B s LSS FOT et eereeeeseseseeeseessasnnneeeeesrans

s [REROTRRRRESS R ST OSSO, .. - ;5 ) 1SR O T

B ooeeeeeseiiirevessssanerssssresssnneerenees USES TOT e,

3. The main sheet metal operations are:
- R RTRNRIRIEY . [N

22



4. Name cach ol the following joints uses in the sheet metal working:

= =
a b c d
e £ g h
- VR b. .
c d. ..
- L B i s ISR RGE G RIS RS s
B cisimmisemmsasimnsnmsnse B RS RS Y

e ————
=
——
c d
A oo e aaer s LSS IO .t e conns oo st soriis scsdies M e SRR T G wuPES
o T PO USSR BB O SRR R A
C. mnuses for............
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6. The following figure shows different types of stakes uses in the sheet metal
working. Write the name of each of them and mention its uses:

IEUURRTOTURINR § 1:1= 115 (o) GRPUTRRUR SRR

USES fOr e,

ISEUTTRRUITI  1:1=To30 o) o UUOTOTT OSSOSO

ISUUPURRRUINN | 120130 {0 ) SRR OSSR SRRTORRRTIS

LSS FOT oot ee et eeesteevesaeseesseassseansnesseneennes

Fe e eeeeereereeerreeennen USES TOL

rveenene us€sS for..enn,

24



7. The following figure shows different types of hammers uses in the sheet metal
working. Write the name of each of them and mention its uses:

- 5= °

- O L O SRR TOR.. ... concisissimmmavasans

B i USES TOT i ceevvesesnnesrniaes s s
B s eesesessessnsssssrmsenensseiii TIOES TOL. . csiisssnmmsvisassnnssrsanners

e ciiiieieseeseecsesnesssssssssasessssassessV1SES TOT . ueneererreeerrisesnieicssssenanananes

8. The following figure shows different tools uses in the sheet metal working.
Identify each of them and mention its uses:

T | (. 1) |
D o ees oo rensesessaeneaesennsansssasnans R T=ol (o) SURRTTRTRRE P
Bl st nisit st eisiersir I IBBE DO s sumsswunasrssvonsssavinusrioner

o [T TR TTRRTRURRRTURRIR § 1= =130 {0 ) GUUTT R SSUPRST

25



9. Given an example for calculating the bl

angled brackel.

in the example) of the shapes given below:

Calculate the blank length before bending (

ank length before bending for a right-

also draw it as that

Example:
Xam ] (:_
-—Jr- 59 Bend line
~a
| I
1
60 1
I It
L R !
( c d | :
S — =y Mean i
80 line a - 5 . = . P
e s \Bend allowance
— 3,__ Devclopment of right-angled bracket
— ==l B
To)
© RE Q b
R4 3
N R6
vl \J
| 28 | _ y
| R6 o 75
. N 4 30 _,
o RS ol |
o <k | [ (
/ d 4 E
3
B R10 -
—l 4 l—— i o
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a. The length is..........ccc.........

b. The length is......................

e. The length 18.....cuuuinna

d. The length is...........cc..c....

mm

Jnm

mm

.mm

27



10. The figure given below shows a schematic drawing of the hand operated shear
used in the workshop for the sheet metal working, label its main parts:

11. Label the items of the bending machine given below which is used in the
workshop for sheet metal working:

28



12. Draw sketches for the different types of rolling mills, and then label each item
of the rolling machine given below :

The rolling machine uses in the workshop

29



13. Draw a schematic diagram for the spot welding machine uses in the workshop
for the sheet metal working and label its main parts:

14. Draw the workpiece that you are produced in the workshop, and then complete
the table:

30
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Answer the following questions:

1. The sources of hazards in the bench-working workshop are:

--------------------
---------------------------------------------------------------------------------------------------------------

--------------------
--------------------------------------------------------------------------------------------------------

3. The safety precautions that should be observed to prevent the hand tools
hazards are:
T ————

....................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................

.........................................................................................................................

32



4. ldentify which of the following hand tools is correct for working and which is
wrong (i.e. may cause hazard) and mention the reason:

i
UL | b ; -

--------------------------------------------------------------------------------------------------------------------------------

................................................................................................................................

33



5_Label each item on the working bench shown below:

6. The requirements of the work bench are:
Be STUTTNIIIR . cvnerarmeton ranss et s O R AT ST ST A SRR S T

7. The purposes of marking out are:
B s i S R A2 S SR G

-------------------------------------------------------------------------------------------------------------------------------------

34



8. The following drawing shows marking-out tools. Name each of them and

mention its usage: o % £ a8 p

.
: - 4
(] - |
= . '
% H H
" )
H 1
b y '
~ H '
— b e ] C

f

|

l".‘!O}OtOSD&D?OEG?OI‘JQI‘-J

g f
i ot e sannss USING FOT....ouiiiiiiii et

o TR using for.............cccooo.....

G e USING FOT e
.................................. using for.................

[ T USIE L0l cvesninnmanmesn

fo o2 using for

------------------------------------------------------------------------------------

G- oo USING fOTL

9. Label each element of the file given below:

35



10. Specify the types of the cuts of the following files and mention its usage:

a b
- PR cut using for.............
o cut using for........ccoen.......
G s cut DS B iciisiiininnmssosnsnmensemnsnenmemsmnensrass s misesssass st Eaiss
o A —— cut USING TOT vttt

11. Identify the types of cold chisel and mention its usage:

- PR NN chisel 1S using for.........ccee.......
 « RO chisel IS USING 0T, ...t
S chisel 81 1T ) T

36



12. Draw a neat sketch for the three taps used in making the thread on the bench,
then mention the function of each of them:

a. The first tap is......c.cccoeooevevueueunneeene. . It is used for

------------------------------------------------

b. The second tap is.............................. It is used for

-------------------------------------------------

C. The third tap iS......cccccerremverveveeereer JtiS USEA FOT oo,

13. Complete the following table regarding the metal removal techniques
employed at the bench:

Drawing Tool name Usage

h-!

PNV /P4

., T —
-
=

__—_-_-———-__-_____‘

/ S e [} s

37




14. Specify which of the following applications of sawing is correct and which is
wrong and mention the reason:

15. Draw the workpiece that you are produced in the workshop, and then
complete the table:

38
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Answer the following questions:

1. The sources of hazards in the forging workshop are:

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................
----------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------

3. complete the followings:
a. The cold working is done ............cccceeevvirrreiecnnenen temperature, but the
hot workifig 4s dOne......cuswmmannmssaismsmsib temperature.

b. The advantages of hot WOTKING.........ccccoveiecnenieieinrre e

....................................................................................................................................

----------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

.....................

40



4. Label each part of the following blacksmith’s forge:

”i\\k

5. The following drawing shows different types of hammers uses in the forging
workshops. Name each of them and mention its usage:

‘o

- FRRRORNUIRIINE, . 1 [ 1 < DO

B sissussimssmisissnina USINE 10T iw

91



6. The following drawing shows the difference between the hot and the cold chisels

uses in the forging workshops. Identify each of them and write the chisel angle
on the drawing, and then mention the uses of the each of them:

a. .................Chisel  using for

...............................................................................

b. ...................chisel using for

---------------------------------------------------------------------------------

7. Write the name of the each of the following blacksmith’s tongs and mention its

uses:
ey | = ,—-‘_lﬁ'_ .
=0k ﬁ)’g 1) ~
. a - T
=es= '& ==
b . [
@ = f_\m
., e ] \:,- }
C
d
= TSR URUURRURTTRTTONN § [0 =11 (¢ ) GO U PSPPSR TS
B coeciiiersceremesensennnsasnsss s ISEB FOTL. . occovissiisansssassisssisnnissisivisssisarasisssnssnasssnrsssansrornsronsss
SRR | 11 1= {0 ) GORT RO PSSP SR IR I
(o [ UURUSRPRRURURURIN | 11 -1oJ0 (0 wFTTETT TS ERTOU TR PSSP RS PSP T LD
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8. The Mfgure given below shows a meothod of inorensing the thioknoess of n bur ot the
expense ol s length and is brought about by ond prossure, Wrlte the nnme of this

operation, and then montion the difleront teohniquos of applying the pressure
given in the figure:

r%ﬁ\

R R R R R RN RN RN ]

The operation is ...,

Elu AssAvATAANNAS

b L L T R R R R

L R R R R R NN

R R R N

9. The figure given below shows a method of increasing the length of n bar at (he
expense of its width or thickness or both, Write the name of this operation, and
then identify the difTerent techniques of this operation:

The operation is ...... VAR SRR T
al lllllllllllllllllllllll LA AR R LR S R R RN

LR TR R R RN R RN IR
L N R R BEARR RN R R Y

----------------------------- R L L L L L R R R R I

13



10. Write the name of the each of the following punches, and then write its uses:

T TCTHNy (- <L 1 ¢ v) O

e e e USBS TO et et v st e e s es e s aeaseseneas e et enemeanas

11. The figure given below shows an operation which is done on the forging
workshop. Identify this operation, and then label each item:

The operation is ...........coooiiiiiiiiiiiiiii e,
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12. Write the name of the each of the following blacksmith’s tools and mention its

Q T

. SR 1. (s (P aaT R

B cinciainiepsssassnisininiTISCBTON vvvissvearsarnesssrensessisstossios iSRS SV s s Ss
D orerereseerensenUSES FOT et s
Bl coessissssonsssmmerannsrsnsonss LIS T 00y ovessss s et s A S s A S S
" 2N || - (. AR T DU W Ry v e

e cooeereeeeereerreesssssssmeeennesss USES FO ettt

Joo e USEETOL, ... coesoreearsermmmssisiisiimiisb A BT A sssssions
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13. The figurc given below shows making a head on a bar. State each process
and mention the tools used:

S

14. Draw the workpiece that you are produced in the workshop, and then
complete the table:
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Answer the following questions:

1. Using a suitable drawing scale, draw the layout of your machining work-
shop including the available machining equipment
[note: do not hesitate to mention or to add any further suggestions).

Layout of the machining workshop
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2. |dentify the safety equipment in the machining workshop:

0
---------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------

3. In the following figures, the main motions in turning, shaping and milling

Processes are shown. Write the missing labels for each.

—.Iﬁ
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7

4. Name all the parts of the center-lathe shown in the figure below. Write any

missing names.

50
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5. The shown sketches are of general cutting tools showing their main angles.
Write the name of these angles.

o isthe ............... angle

6. The following items are used with the center-lathe, identify each of them
stating their use. Name their main parts of each if are needed.

......... itusesfor.............

.....
---------------------------------------------------------------------------------

---------------------------------------------------------------------------
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C.: . d.

tusesfor.......................... itusesfor.........

..........................................

----------------------------------------------

----------------------------------------------

"h .
) &
,,/gz////,%. n

-------------------------------

e
-----------------------------------------------------------------------------------

‘.
-------------------------------------------------------------------------------
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8. Number and name all the parts of the shaping machine shown in the figure

below:

| T R SN
< S O, 4,

I [ S
Ty snsmrrasanesmmmevaseiessie sus sva oes s By Giitirenmmomammmmesssinins S s
= Ty 10.
Tiommmsmwmississmiesis fsiisa. -~
T T ——— 14,

18, 4 TOesvmiaiinn s it st
Vi svmasnsiimssmnesases esesssanesssnssane 18t sennpn it nnnsmti e es v nss e sy
19 20.
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9. Name all the parts of the milling machine shown In the figure below:

"

19

N ¢ © @©

< 5w W

18, ...

7y [POR
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10. Identify the milling cutters shown below. Write the name of each cutter in
the numbered spaces provided:

56



5) The following Figures show two examples of horizonta

1 milling
operations. Identify them. )

Cutting
motion _=——

Fesd motion

(2)

Cum’ng- molica

(®)
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2. ldentify the safety equipment in the welding workshop:

---------------------------------------------------------------------------

---------------

---------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------

3. Define the welding process:

The welding process is

.........................................................

.............................................................................................

---------------------------------------------------------------------------------------------

4. The following are the drawing of the basic types of the welded joints, name
each of them:

a b C

d e
- T~ L B
o N v Al gy g iy SO o s s s e
e.

...........................
----------------------------------------
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5. The following figure shows a schematic sketch for the arc welding circuit.
Wirite the missing labels for its main components.

9
>\

6. In the following figure, some welding accessories are drawn. Write their
names and functions.

O their functionis ...,

B s R SR SRR RS TENCHON I8 sosmuvnioves sonssmvr voris sossssss s s aas s sy s eds
T SR their function is ....ooovii i e
4. IS fUNCHION 1S L.e it et s e e e e e eae e e
8: ciissviarisssius IS BMEHON I8 vivnsismmnnsssiii amisesgssssvaniasees
B sxisoaRisERiaans NS TONCHBH 18w veincmsrcicnmins i s G
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7. ldentify the different parts of the following cross-sectional views of the
typical welding tourch.

il M-

S 27y s STAAN

8. Identify the different parts of the following cross-sectional view of the
typical acetylene cylinder:

f
2 S
3

R ¥
2.
B o GGG
- T " OR- .}

Y.¢ BALSA. ",
5 - WO0D:* -

S FILLER®

s an s e = = ——
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9 The following is a cross-sectional view of a typical oxygen cylinder. Name
tre different parts of it:

10. The following are the drawing of the different types of oxyacetyline flame.
Name each one of them and state the mixing ratio of each type:

c2 )

-------------------------------------------------------------------------------------------
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3) A wiring diagrams for a direct current electrode arc welding circuit are

shown below. Differentiate between them from the point of view of
polarity. :

WELDING

OC ARC
MACHINE
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ELECTRODE

HOLDER
DG ARC
WELDING
MACHINE
)
T o

ELECTRODE [|ARC
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1) State the principles of resistance welding.

2) Resistance welding covers a number of processes which are:

65



3) The following Figure shows the principal components of a resistance

spot welder. Identify the mentioned parts.

input

Tr

o

--------

C- on/off contactor; T- timer; Tr- transformer;
L- flexible leads connecting transformer to electrodes;
I- ignitrons or thyristors to control current.
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4) Draw the sequence in the resistance spot welding process.

5) The following is a schematic diagram of resistance spot

Explain how to obtain a good bond in the weld nugget.

Cooling

Forl:el
water J

‘ fCurrent
1

: . ] ]‘-/'/;‘/l ntfr!acz

\ Weld

|
Coohngl:t iCursent
water | oree

67
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6) Differentiate between spot welding and seam welding

Spot welding Seam welding

7) The flash welding process is suitable for end-to-end or edge-to-edge
jéim’ng of similar or dissimilar metals. This process is used to repair
- broken band-saw blades. Draw a schematic diagram illustrating the

flash welding process.
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