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Learning Objectives | fRrevarh 3fep

@~ & —@

Mechanical Input Magnetic Field Induction OC Electrical Output

* DC ST¥e=AT % YT UPTII 3{[3d 3101 BRI HAH EUL.

» DI & 10T 3THR AeficT Tdel Iqe FHl.

» HRICY AC YdTgrd DC Hed il RTcR Hal d fAdb

e e

aﬁalﬁ’r

o fafaer wPTH 39

%

GHT 0T SISO H2IT 31
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Robfidbel et

(Mechanical Shell): (Magnetic System):
STl HR&ToT 31Tfor AT dqchlg & i1 Bl
(T 3MTfoT &31f90). (9T 31Tf0T BIscd).
31efeat g1¢ (Rotating qIdR Udvedey (Power
Heart): dchld 39T Extractor): IR

B disl dAR B0l STctetl ST dTeY Hleul
(3TH=R). (BRI 30T §2AN).

| I AR Stegt aTEe (conductor) et AT fRbeel, Al dist Ao g1
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The Complete Assembly | 90T 3=

aqd o
(Yoke)

Thics Uiew 3T UieT 2] o
(Field poles & pole-shoes

o UL BIE

(Armature core)

(Armature windings)

Thics BISeH o
(Field coils)

d3iferer 31fuT U3 weied o
(Bearings & end plotes)

o BFYCEE

(Commutator)

o Sl 30T eide

(Brushes & Rocker)

- ?ﬁﬂﬁ'f&l 31TfoT 2N
Cooling fan & shaft)
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Frame or Yoke: The Outer Shell | T1<b: 1] 3TAROT

b g STANedl Jdid digsicl Ppeg? fhbdl Wl

q q BR:

2. 3Tcilcel Td HPId FifAd JhT Mol
goﬁqlei%a TR&]UT UL o

2. DI AT (Magnetic flux) GUI EIVIRITS!
HHI 318U (low reluctance) ART GUL.

HeRIe:

oTaT STANCYHE 3T BHI PRUITO! & PN
R (Cast Iron) URIH §-Tdet ST, AIGT
STYCRHE HTq ! 31101 TAPTe™IT Yb I APTATS!
'BIRE ¥iel' (Cost Steel) faa1 e et

dTuve ST
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Field Poles & Pole Shoes | $ies 9le 31101 91T 2]

& TN 3MTd Sdelcl 3ATd M0 Jabr
& fAmior v

gt QT HTBR doift $e IHdl (JCHRA!).

qieT 2Ll G BH:

. @ﬁ'ﬂw (flux) U3R 97N (air gap)
U 39 qIRqut.

2. T HTHBR HIGT 3T Jchid APTIT
318U (reluctance) HHI gidl.

3. ¢ Plcs Bisex-T Wicil YSUATUREA 31TEMR GdTd.
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Field Coils: The Electromagnets | thlcs BISc: SeidrIHIcH

et PR JETBIT ATTAT (Copper) ARTAT Hiee Higest VM.

1 Pl AP HGRTAT AATR (former-wound) §7G HT UleTd? SHdeAT ST
I A disT dTd, degl d a4 (Electromagnet) STdTd AT01 Trefdd fAAT0T BT,

¥ (Series)

3118 R (thick gauge) 30 HHI de.

- 111
|
] ‘ﬁ‘Ji 1
) N T
|{ ki I
T |
- . "n:-.__

212 (Shunt)
dRI® dR (thin gauge) 3101 3T de.
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Armature Core The Rotatmg Heart | BJTE[T:I'\’ Ebal'\’ ﬁ?{UmT ‘HT-‘T

Minimap Anchor

g1 RRifcisR fdvar SH=AT SR YRT Sl Sl JabIg &3Td fthal. |

This is a cylinder or drum-shaped part that rotates in the
magnetic field.

q J& BT THR dTsfsgal (conductors) SR SUI 3MTg. | Its
main function is to support the armature windings (conductors).

a9d, § gaPbIg &ATA AT HHI SHSYATT (very low

reluctance) AT ¢d. | Also, it provides a very low reluctance path
for the magnetic field.

AMARH (Laminations):

g1 U ThT YT ArgsTal T, 0.4 fHt (0.5mm) Sret=ar e
id ¥ (discs) Thd Gﬂﬁﬂwm | This part is not
made of a smgle piece of iron, but is made by stacking
together round steel discs (discs) of 0.5mm thickness.

TS TSI ®ee A (Eddy current loss) 3101 ST BT BId. |

This reduces 'Eddy current loss' and heat.
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."'_ T 3 ; - - > - Minir‘nap Anchor
Armature Windings | ITHIR EI'IE'%"H

THIR DIRAT dgeid WIFUNAA (slots) disdTAT dRIT! Als STl SYdel Sild. sicgl DI bl
degT g1 arsfe ™ gadid YWiHl ®adrid (cut the flux) 101 dIST (Voltage) fHH1TUT Bld.

1. 2. 3.
YT JUIe 3AMdidpdt (rectangular) AdR ‘DI (coil puller) d Q9! HRAT WIFuiHH (slots)

PRI ST Sd. Y PR Tl STl Y4 Sl

-l. :
- aa
o - o ¥
- s 1/ 4
~ e ! | —
& ¥ e
- ¥ i i -
...\" - il
. -
s B
- - =
™ e - o
4 " '-'__,-" o
— i L b
-
™ -

YA YT ATl (rectangular) AR ‘Dlget Yok’ (coil puller) = dct HRAT WiGuiiHe (slots)
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Minimap Anchor

Commutator: Structure | FRI¢CI! AT

BHRICCR gl ATHIRAT AT S delcll Ub
MeTBR (cylindrical) WPT 31Tg.

g1 ‘8l8-31’ (hard-drawn) fddT ‘SU-BlIss’
(drop-forged) diedT=aT ‘ds1’ (wedge) 3THRTAT
dPsAUN (segments) T 3.

G disaTAT Jhsdived ‘A-IST (Mica) d UTdd
2R SYc12M BV ardRet ST

PlscdAT YSdd! 3.

U qbsl diedrAl ‘oPr fbdl ISR’ (lug or
riser) gI¥ 3R BISAC SISAET 31l
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it o sl Q1A 0 s e veltg 3R bredl
i %B’[Wﬂ%ﬁﬁﬁ%@(mechanical Ef‘,ltri-[ﬂer) UL HIH Bl

THRALA dAR SITRT YdTg Tedicl Afhe IS IdTg
(Alternating Current - AC) Mmoo (Direct Current - DC)

A
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Minimap Anchor

Brushes & Rocker | 121 31f01 a6

S9N (Brushes): 651?5]_%&3?571 YdTg Modl
BHRUY £

h[H hIdld.

g BIa (Carbon) 370 IBTSE (Graphite) TR
gdeTel ATl sclland 3.

S2I-glesy (Brush-holder): AT S 3qUITATS!
diend 371f0) TP SrETaTd) 1@31 (spring
tension) 31¥d.

SII-3TBY (Brush-rocker): A1&T A2fiHed 3
S U SNSUITS! RASeT aTuR gidl.

et BT SISt AT, DR g
SOl TifIeM 'RIcel fARIT' (neutral axis) a¥
¢ BT A,
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Minimap Anchor

Mechanical Support: Bearings & Fan |

AchfAchel GUIS: 31T 31O the

231f%19 (Bearings): Us Wied (End plates): gfeiT A (Cooling fan):

MUEAT TYUTTRET (frictionless) T Oichell TS SITATd SOl MUEaR THAT thel SATTel ISOTAT dTa%
fhuaTTST AEd ST, AT AT HTHTS AT, TS SHTHR CTehdl. AISAT ALfFHE ‘TS TSR it
qMH; 'dict A37:T (reliable). Uleq=a1 e gt 3faRTaR (air gap) qTURdTd.

gt ST ‘AR Al
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Material & Function Matrix | AR 31O =i B

STved f3ems Ipg Ao Adsiar 3aeiqd 3.

Minimap Anchor

P (Part) H%R"CIH (Material)

Y& $RUT (Engineering Reason)

A (Yoke) | M DR A / BRE Wl

= My

THFRER | = 0. e el IR

PRI

S

T, AT 310l a1l Ig AP,

‘TS! Hie’ Yo IVTRT 3T Aigqul.,

did disT d18d 3Te, AIPI 3TH Sl 3HTe.

Iad: 9107 (self-lubricating) &, &YoT B,
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Summary & Assessment | JRI<T SOt <= Minimap | iy

—> oA (dIST Hbeld)

TdqTS! W2 (Discussion Questions):

" r "

2. HTHTR DR Hell 2. PRI Heliel
AIGSIT 9 §99d1 | | ‘A®I (Mica) SR
oifAdes &1 39dl? | | SATIN B glscl?
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