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TYPES OF RADIAL ROLLER BEARING: ' : TYPES OF THRUST BEARINGS:

NAME DIAGRAM APPLICATIONS NAME |  DIAGRAM APPLICATIONS
1. CYLINDER ROLLER LARGE AND MEDIUM SIZE MOTORS # 1. THRUST BALL | s— AUTOMOBILE KINGS PIN, MACHINE
- TRACTION MOTORS, GENERATORS, TOOL SPINDLE
BEARING INTERNAL COMBUSTION ENGINES, GAS BEARING : Y
TURBINES, SPEED REDUCERS, CARGO g
TRANSPORT EQUIPMENTS, INDUSTRISAL -
EQUIPMENTS | =
PR = == 1 2. CYLINDRICAL HYDRO ELECTRIC GENERATORS
NEEDLE ROLLER O o L LLER THRUST VERTICAL MOTORS, PROPELLER
VETARY GE/ CONSTANT MESH GEARS RO , =
| BEARING ) SHAFTS, SCREW DOWN SPEED
. s : | REDUCERS, COAL MILLS, PUSHING

T CR| [AUTOMOBILES: FRONT AND REAR WHEE MACHINES, MOLDING MACHI
TAPERED ROLLER - NI

TRANSMISSIONS, DIFFRENTIZ COMBINATION OF SHAFT AND
OTHERS: MACHINE TOOL SPINDLE

H E
CONSTUCTION |HOUSING WASHERS
| ROLL NECKS AND S!
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A PILLOW BLOCK , ALSO KNOWN AS PLUMMER BLOCK OR
BEARING HOUSING, IS A PED. TAL USE TO PROVIDE SUPPORT
FOR A ROTATING SHAFT WITH THE HELP OF ( OMPATIBLE
BEARINGS AND VARIOUS AC SORIES .HOUSING MATERIAL
FOR A PILLOW BLOCK IS TYPICALLY MADE OF CAS T IRON OR
CAST STEEL.
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1.STATIC BALANCING
2.DYNAMIC BALANCING

[Static Baiance:-
Static blance occurs when the centre of ravity of a0 object 3 01 he aws of retation.
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‘Saient testures of Static And Oynanwe Salancing Apoarsts:

1 1depandnnt analys f st snd Dynamic salancig.

2 Acjurable balinca walg with variable momants.

. Accurate messurement of olance weight postion both radilly and ongitudmally.
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L Seaticbalancing ofsystem using steed balls.
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PARALLELOGRAM STEERING
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LIGHTING SUGGESTIONS

® Remember to switch OFF the lights and electrical items when you leave

the laboratory.
® If you see an empty laboratory, with the lights ON, please turn them OFF.

® Avoid unnecessary lighting, like in an unoccupied room or when there is

sufficient sunlight.
'® Promote LED lighting because not only they are energy efficient, they can

be tuned more easily to specific wavelengths.
® Take advantage of natural lighting, which has positive effects on well bein
@ Light personal desks/working space rather than whole room where possil
@ Turn OFF any electrical item whenever not required, such as electrical m
and lights, as well as computer equipment and analytical eqt_xigme. t.
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Atomic Packing Factor (APF):SC

Volume of atoms in unit cell*
APF = >
Volume of unit cell
*assume hard spheres
* APF for a simple cubic structure = 0,52

volume
aloms
unit cell \‘i‘ _.(M,)s
05a  APF=
" E\ volume
contains 8 :’m_ unit cell

1 atonvinit coll

ATOMIC PACKING FACTOR Bcc
* APF for a body-centered cubic structure =

Close-packed directions:
length = 4R
=(3a

Unit cell contains; "
1+8x1/8
=2 atomsiunit cell

atoms

ol
unit cell\‘g —wdsgm& 2 "m

APF & S —
. volume
unit cell

Atomic Packing Factor: FCC
* APF fora face-centered cubic structure = 0, 74
maximum achievable APF

Close-packed directions:
length = 4R = /2 3

Unit cell contains:
6x12+8x1/8
= 4 atoms/unit cel

Volume
alom

- P ™

APF for HCP
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Mechanical Workshop

Some sheet metal shop tools

These are used
for cutting sheets,
rivets and bolts.

>>

Hammers are used for
bending of sheets,
smoothening of sheets,
locking of joints and riveting
work
(a) General purpose, face
is slightly curved, and
head is round

>>

BALL PEEN HAMMER

|

(b) It has square flat face,
used for flattening of
seams.

>>

SQUARE FACE HAMMER
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Ring Spanner w
Ajustable Spanner
Used for Tightening o differant
size of nuths bolts
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LEVER

5 CHUCK

hHL RACK

7 100L POST

8 T00L POST SLIDE

3 CROSS SLIDE

VERSE FOR SLIDING
AND SURFACING

11 SCREW CUTTING ENGAGE
FEED ENGAGE

13 CARRIA GE

4 DEAD CENTER

15 RAMP CLAMP

16 TAIL STOCK

17 LEAD SCREW

18 FEED ROD

19 GAP PIECE

20 BED 23 STUDS SUMP

21 FEED BOX

TRAY
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5) Trowel (Round nose)
—0

Trowel (Square nose)

" - % 3) vent
-\
. -

rommer

7) Lifter

6 lick

wige,
/

10) Swab

\ P, Sprue pins 12) Bellow

Neavs KumPR ., NIKRIL 30N

'11) Drow screw |

Micrometer

Lock .
Sleeve Thimble

Anvil Spindle nut
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Burns:
t materials and work piece from welding, torch cutting and

Air hoses - cords - welding cables -

heat-treat operations

Welding radiation (similar to sunburn)

Electric shock

Eye Injuries

Welding rays

Chips from machining operations, broken tools
Chemicals splashed in eyes, chemical fumes

Skin and eve contact
yhalation of toxic fumes

Expl fire

Sﬁaip_ edges on stock or work piece
Cdtﬁng tools

Pinch points

Chips from machining operations

Slip and Fall Accidents
+ Coolant and oil spills

MACHINE RE! FERENCE SYSTEM(MRS) GEOMETRY

Ve = BACK RAKE ANGLE ) = SIDE CUTTING EDGE ANGLE

K% =PRINCIPLE CUITING EDGE ANGI

£p=END CUEARANCE ANGLE

(uttered work area

A = INCLINATION ANGLE ok
¥'= SIDE CUTTING EDGE 4

.
Vo= ORTHOGONAL RAKE ANGLE
1= AUXILIARY RAKE ANGLE
ORTHOGONAL CLEARANCE ANGLE
1= AUXILIARY CLEARANCE ANGLE
KA= PRINCIPLE CUTTING EDGE ANGLE
_END CUTTING EDGE ANGLE

B= Wenee AnGLES

" —

RS, T i

P4/ L7\, " MACHINE SHOP

S 1T 45 be i vlz,:.:.‘prevemeyesfmﬂwld‘ﬂ' |
. stp the { 2ol ioie you at(emﬁ to start u! l

g, long hair. ties, nesonal o wires and Jewelry may

E become entangled in rotating equio . leading to serious injury or

death 50 remove or securely fastenedto avoid entanglement.
* Do not touch Lathe tools by fingers a5 they can be extremely sharp & may
get aut fingers severely.

. ® The chips produced in the lathe can also be razor sharp. Use extreme

caution when removing lathe chips, Always use a brush to clean a
machine. Do not use compressed air to blow the chips off of the machine.

* Never attempt to measure parts or clean the machine while the work
piece is rotating.

* The spindle must be completely stopped before attempting to change
from low gear to high gear or vice versa,

* Make certain that the work piece is securely damped in the lathe chuck or
face plate or table of machine.

* Before powering up spindle, make certain all loose hand tools such as

chuck keys, wrenches and measuring tools have been removed from the
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DRAWING NAME: 1 Bolt Washer Assembly
OPERATION:  Assemble 2 Washers on Bolt
Wink ) Time in =
counter | Left Hand Description E 2000 /min £ Right Hand Description
Reading g ]
- £ L] Cap |
|
‘ |
e—Smee seadys el o
Reaches for Bolt TE TE Reaches for Balt — -" N
= 1 Cards read by an Product Opersior;  DV. |
Selects & Grasps bolt STG STG | Selects & Grasps bolt Optical scanner ! Process: | Charied by: UC.
= e N
Carries bolt to fixture TL TL Carries bolt to fixt
= a2 e —— e Time Action
Position bolt into fixture P P Position bolt Into fixm (in seconds)
TR .
Reaches for steel Washer TE Reaches for ste

Selects & Grasps Washer | STG

Selocts & Grasps V Becd ot . ok Dlal

Carries Washer to Bolt Carries Washer to Bolt ook of cards

Positions washer into Bolt | P

Ficks up weight from the

Bolt hepper

Pasitions washer into ]

Reaches for lock Washer TE Reaches for lock Washer

Places deck in the hopper

Selects Grasps lock STG
Washer

Selects Grasps lock
Washer

Replaces weigiit on the deck

CGarries lock washer to TL Pushes start button

bolt

Carries lock washer to
bolt

Position lock washer to P
bolt

Position lock washer to
balt

Withdraw assembly from | DA
fixture

Withdraw assembly from
fixture

Carry assembly to bin iR TL | Carryassembly to bin

RL | Release assembly

Release assembly RL

output siaoker
— — Replaces rubber band on
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Mechanical Workshop
Some sheet metal shop tools

These are used
for cutting sheets,
rivets and bolts.

Hammers are used for
bending of sheets,
'smoothening of sheets,
locking of joints and riveting

work

(a) General purpose, face
is slightly curved, and
head is round

(b) It has square flat face,
used for flattening of
seams.
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LIGHTING SUGGESTIONS

® Remember to switch OFF the lights and electrical items when you leave
the laboratory.

'@ If you see an empty laboratory, with the lights ON, please turn them OFF.

'® Avoid unnecessary lighting, like in an unoccupied room or when there is

sufficient sunlight.
'® Promote LED lighting because not only they are energy efficient, they can

be tuned more easily to specific wavelengths.

® Take advantage of natural lighting, which has positive effects on well bein

® Light personal desks/working space rather than whole room where possil
ELECTR'C,]TY @ Turn OFF any electrical item whenever not required, such as electrical me
“ON ¢ and lights, as well as computer equipment and analytical eqqipment;
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