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s RAILS & RAIL JOINTS |

._"l%eze are steel amierx uged for cqn(yma the axle load (chun foad) and -L‘)'qn,gll)_e_y-
it 4o the zubamde through sleeper and ballash -
|— Rail convert the MOVIY\<7 wheel foad b tain inbo Poﬂd‘ load, which acig on ihe,

Rleepe¥s -
— Since Tt has 4o vedist high wear & tear, Tt Tz made of high cavbon sdeel-

12 manufacturing 15 done by “open heawth / duplex. process .’

— In India,
NOTE : Ll ] I
— Sieel ig manubtadure:} b(y two processes : E E
0w | e
wiplex Procegs : . l:d-* 3
— It hgg thvee main producdion chi’ﬁfHe,s 3 E 2k
@ Acid Bessemer Convester ¥ 1 =

(b) Basic Open Hearth Furnace
© Acidic Open Hegrth Fusnace

— I iz outdated-
L‘>19§o’,g ¥ gez 2r o ar |

|
l
i

4( (i1) Duplex Procesg : (ax Open Hearth Pyocezz)
— It conzistn of bﬁowﬂ?na hot metal & gorap in the Acid Bessemex Converter

ond b—fnaﬁﬂd reﬁ-«"nfna them n Basic Open Heaxth

| Here, gcyap iz algo udilized .
— Usged in ’cocl&d'x time

;
- Typer of Rails : Head Head Head‘
(1) Double Headed Rails (DH Railg) L3 1 1:2.75
(2) Bull Headed Railg (BH Rails) | |
@) Flat ‘Fooi-ed Raidg (FF Roj.ﬁg) - 1?3 1:3
OR, \/iaﬂnoﬁez Railg Double Headed Bull Headed "~ Fiat Footed
Rail Rail Rai

Page 1 - e '




(@ _Double Headed Raifs :

- — These vails weze uged fn beginning -

~ The idea behind pwoviding two heads was, o one head will wown out, the
vail can be Tnvexted and we-used -

= But in lower pavt due to findentationsz , gmoodh runn?vg guvface wag ok
obtained .

1
1
(2) Bull Headed Rcuﬂz [

® Flat Footed Rcu!l/ Viano.(le.'.s Rail :

— Here, beqﬁrg/» Plate / flat piate is used at bottom-
— These w¥ailg ave dez?ancakec{ b('f coe,fah} vf o per wnit ﬂerﬁ&h
eg: 59 ke[m or 52 MR W ‘

6o ka/m o 60 MR
— 52 MR ¢ V £ 130 kmph
6o MR : V £ l6o kmph

rl'lt Foote(l R'uls \

— Flot footed yails ave move ghonger, 8*‘&‘6“’—"’ easy fo Qag , cheaper and easy to
maintain  Tn Compaxigon to double head/ bull headed ¥ails -

RecLu.ixe,me,nJc of Railg

— Thege must be capable o) ux}hgiandma the fafeval forces -
(Hence, width of head and foot Tz mcreaxﬁfD
— To alllow for vertical wear of 1omm on ks head-
Lo aBR 10 mm & wTRT wear & tear 51 ¥ & 3@ ¥all = chcmae HTAT I
— Minimum tensile gdvength iz 72 kg/m? .
— Must pass wefsht/ tup test - fup
J—-&S‘&%is‘mﬁrmﬂa’rg.ﬁh‘ 3% 30 loookg (1torne) HT weﬁl-ﬁ: fal| @xmaT
STETE, 7.2 & height 3 | T 7Y F concerned weid fuid T & <rfer
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— Rato of weight of vails to wejght of locomotive (axte foad) is L:510.
Lo yaits w1 wejght famren pex wit lengh, -'Jﬂfj}ocomolive 1 weight Trmear pev unit length
1:510 371 \~20.;3}"£ pey unit lc’g!h Hr yadio &
|— When wear Ob head exceeds 5+ to total wejght, it must be repﬂaced-

— On cusves, check ¥ail pavalle] to Paney yailz iz thkvoduced 4o control weay &
teay ob outey yail and to aveid the devailment
— Check il s used, if cuyve is move than 8° oy BG and move than 1° fox Mé;.
Ly @ Evafn, cisculay path & avound -a%’iﬁ_(?'r 2T T cenkrifugal force JS'\D’ITI
Y foyvce Hr JUg I brain o wheel , oudey yail % Snner gide & conlact -+
TP 33\‘?‘ oudey vail % Inner gide £ weay & teqy alart 2r FTEstY | 527‘;;\7—

Qay 3 ore cuxve & Inney side W raid cﬂa’:r'c?r oraar tain &Y e
uT fa oudeyr vuid $£r wear £ tear &=
£y devailment

& urpsfi | So, TH wrERT & I T

=~ "
T | GURT BRRT X FAT T centrifugal force H qUE & by
F.:}r \’qa\(” ?.ﬁ‘, %r EFEI'TE?)

\ ARLE \ - wheel

=)

lec- !

Leﬂg'H\ ot, the Railg :

— Since J'cﬁn%s ave weakesd points ok wu“ﬂuoad tvack and {l\ea 'x-etlujve, Jasteners

also, 80 mumbey o[j Joints ave B’QZLL7T€£’ to be veduced.
— Hence, ﬂmaer vails ave prefevved to gmalley vails, as they would  give 2hvong
yails and economical wyails -
—  Rails Qena}h 12 vesdricked bf/ trans povtodion Qimitations & due ‘o Jop ?req,uj'ﬂ’-d
603’ expangion jm‘nbs.
— Rail fength for BG tvacks ix 12:8m = 13m
por MG #yacks 15 11-83m &L fom
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Ly Rails
Ll goivde g vo.i;ﬁg,o@(j

.%-. QT%QT g‘,eyg]% P-refe'r & GITel” ’g—-’ in compaxigon to gmallex ,thafk , bcoz |
tvack T weakest point E‘%‘%, AT aPR yail Length FAL]

gt @ number of jeinly FURT GBRr TorTd g tvack & Strength & forma &7

Snmﬁ»i Moyeovey, a‘oiujz SIRT 211} gﬁ fagteneys GHIRT EFJ’DET fﬁ?ﬁﬁ' Codt Q‘-ﬂ'{a‘ra:rrgjﬂ']
sgferr ,Qona yail prefer & ol ¥ T off possible & & B 100 km & T ﬁi
fr wil JFHT ude & %\f" due to t'nmgpo'ri:aﬁon Dimitations - Also, ﬁoy\a yai g |
Bl ar expangion Joinks F off gap AT TREE (due to temp. defoymakion LecaT) |

Foea sl woils & 31§ Fr gap ST awEa frEH wheel & g ot |
So, length of wail iz wesdwicked . [Toint & sbvength =2 S0+ of vaid #ghe'ﬁj‘h]

Peh’momeni: MCLH/ RG:LO.LOCL(‘] Tyack

— Combinakion of ailg, [itted on gleepesz, ?s‘e&%i,n& on ballagk & subgyade 1z called
pexmanend ma

=% =]

5

Lec-2 (12:20)

N Y

Ballast Base

Ballast Shouldex

G
|

: Glage
:

1

o]
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—mm == N

Ba lagt Cess

2 | SLEEPER

=

el

° o

BALLQS;,T.»" gppn oo

How load transfers from train to carth ?

oo E-

™

P

(-4
e o
TN YUY
Sus-

(EARTH FILL)

A A YA AR \/
BALLAST (SUBG RADE) >>>>%

— On curve, supevelevation iz maintained b(y ballazt and formabion s Levelled -

P

L)V

e
<

[
%

- Foymahion iz Levelled

(Bubgyade)

— On thig way, raily .ave joined b(y fish plates- &  bolks .

— Peymanent way ig ‘re@qxded as  gemi-elogdic n natuze -

Le =‘F§ R matexial +tyansportation % potnt of view T %empoma—(y Lracks off Wa%ré,

ar = ‘permanent’ word I g

Est

Fanifcnl FXAT & B O brack =R IET -?%DTT, I permanent
4

|
|
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| Requivementz of an Ideal Permanent Way :
i

|
i
|

— The Jauge ghould be coxvect and uniform.
— T showld be elaskic to abgoxb the Vibxations of tvack.

| ])ya‘a’naae should be per-FeCi' otheyusise geHlemendt will occur.

o o . Lec-2 (18:30)
'— It sghould be Pyopexﬂd maintained and d€8ldned~

— 3 3‘\0U-@d have 3‘—%‘{5{&9“1‘: -QCC{'&)’CL' Sixenaﬂ\. I—-PUI\'I‘R)B'm g_ﬂeepef gpace , propeyr deP'H'\ G‘f ba.“QS{:J
gustain temp: gtrezses efc.

H Debecjﬂ m Railp :

@ COB”D’U-(‘]QJ'Qd Raif :

— The cOwru(jaHon 0}5 yailg ave minute depyesgions on the gurface oﬁ the yailg -

— Thege ave Cyeated at the place wheve eithex byakes awe applied (i-e;, on cuxves)
oY, wheye *tyaing sdarts. i |

— When tyain pagses ovey Tk, Tt mokes xoaﬁna gound

(2> Kink ;n RO.”,Q Corrng:‘n:ﬁa‘ils
— When ends of the adjoining vails move £lightly out o position, kinks are formed-

P T 2
R VY iy

R TT V g A  at
RS AN TN SR

— Thege occur due +o looge Pack?na ob g‘m’“nfz.

1
i S

e P——— = —

ot e T =‘ =

—yie—

~oadt |
Nz~ 2w s

(3) Hogged Rails " Kiukin Rail

— If head Ob the wall (‘]eiﬂ bend down due to Tmpact action o‘ﬁ raj.Q, i 18 termed
at hogged roids -

/,/w@//lf ’/@I/ VA

/////!.,,‘,/’ / 777 77
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@) Buckling o Rail :

— Dmr?'n& summerg , due to wige M tempr, the expansion of vailg occur -

— To allow thiz expansion, cewtain gap in b/ two wails ig provided ad the end
alﬂfnﬁ

— If gop ig not gujficient or wot available, the thermal expansion would cauge
thexma| sdvesses, that fleads o buckl?na-

- Buckbna may aﬂxo take leqce ;A 6-;81\ PlloJez ave Lrahtﬂd bodted due to which
yaidg awe not allowed 4o ,SJUP . :

" S5
Lec-2 (32:30) — - 7Biucklln0 of RaIlS
Gmu(?ez in Ralllwey  Track

— Tt g defined ag clear distance bjw fnner or }’uhn;n(fj baces cr)P two tvacks
yailg.

|

| Narrow Gauge (Light Giuge)
| 610 mm

‘ 21t

‘ Narmow Gavge
\

Diffevent Tiypeg of &axge ]

762 mm
2016in

Nanow Gauges.
<1435 mm

(&) Navvow Gauge : 762 mm (2t 6in)

Meter Gauge

() Meder Grauge : fooomm (3ft 3% in) i 1 igr”‘i;”‘%r
3 Standard Grayge : 1435 mm (4 ft- 84 in) 7 S 1 ;'uf:zm bt
(4—) BTOCLd G{CLU&@ ¢ 41676 mm (5 ff 6 in) = 5hiGin
— Standard (é}a'uﬁe 18 not uged in India- Different TyI;e of Gauges
- BGr is prefexved oveyr MG and NGy, as:
@ Tt 3?V€$ mMmore Si'ab‘uﬂy © T can take move load -
(b It offexz }ﬁaher Speed. (d) It & move economical
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BGy 5?\/6;3 moxe &i‘abfl,i'f(‘/ , Mmeang 2 [ | T [ |
— s.m;ma in tyain cperations such as movinﬁ on cwmzina)s, - ."ﬁ
suﬁld&na tvacks, pqrovio(ina gotnks etc. 7a move in Bé. l .
H# Conlng of Iheels — 1
Lec-3 -

— The wheelx of the brafn are made ot a alope of Ll:20, this g known
as Confna o}’ wheels .

| — Con?v‘ﬁ e done on a &})—afdhi' tyack +o keep the Hrain a'q&aL in cenkral POSTHOVI

; d.uﬁna movemerd'J 20 that digtance travelled ba two wheels |2 aﬂu)aﬁ,z game .

| = Com?nﬂ on curved track 78 algso done to overcome +he eﬁﬁec& of? cen}ﬁé—uga-l

~

. fovee - ol .
' — Heve, gkid \ted g 0-029m pew 1° central angle . < ( o€
| ye I Peb’ml ed i N] P i Gf n (j . ’ty(_entml

Greater Diamater

Lesser Diamater

) vt:.i'iug':xl'lorgg_pusmnq.
3 %the wheels outsid

© llheels of txain are nevey made g}mjald'- H

® Puxpose 06 CO)’)?n& on bath 5:Pm3(jh.+ track and curved tvack iz game. Con‘:’»ﬁ 079
wheels always keeps the train Th cendwal position. How 77
Twain 7 bogies £ loderal movement &3} Coh?na of wheel & doTE I ﬁ'ﬁ%‘l?ﬁ%!

Suppoge, tyajn & movement (fatera] movement) lept zide Bl ﬁ (vefer 643.1) ar
wheel @D HT 3T diameder, track & contact I ST ire wheeld @ T BreT diametey,
track & Conbact I STAT| PR wheel D T &3T dia, tvack & cowdacd R STET ar
wheel D AT digtance a‘{'ﬁvrr, wheed @ & FAran dia , frack B cowfact H 3T (?T
whee) ® HT didtance T | DAT practcall pozsible & & &5 7% wheel &
dizgkance a%‘aﬂ?' a3 wheel GARRT ou&-l:qnce{l%‘l oRY 1 wheel @ IRT distance.

|
!
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~TTdT & A whee® zaay 31T &G pull &RaT & forad 5 S wheel 4

ﬂﬂﬁ‘g}c dig tance. same. 3770 ) %\f ar a'm‘gé: s}m‘fﬂld- track T .

@ Cuwved tvack W (wefer 5«'5-2) cem}-ari’zguﬂo,l borce FT ¥yole BTEIT orad-
Lyain @) movement, oudward gide # &7 forerar wheel @ # &3 dia, track >
Contact T 3O 3N wheel ® &T BIel dia, tyack & contact T 3EsT Rrar
wheel @) FIRT digtance tvaved For BT oM wheel @ 7 dizgkance +vavel
T T | So, wheed @, wheel (D) B 3T A aG pull P so that
31‘3‘1: wheelg same digbance tvavel &2 FARE S STeRT - 3Tl diskance tvaved
STEy W@'a%—, axle 2 connected ¥'| “ | 'r:ll.-:: m|

|
4
v

© 3BR COHOH’\(‘} O'f.) wheels & 81 & train &7 devailment 21 TOsTT |

+H Adz?n(f] of Sdeepewg :

| T Tecs 740y

— For the el%-ecHVe uge 06- COY\TI‘\a 06 wheels , the ¥ails ave not (aid kow?zmﬁa@-;
Thege aye laid of an glope 1:90 on gleeper, texmed asg Aclzfnéf ob &Qeepexz-

TaRe e,

F
wredl ~ X
Pm Gavge =
Rais
=
S "

_ d — _)__ T —==") - Steeper
e o ] [ ]
Adzing of Sleepers
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