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SCRAP SPRCIFICATION.

Mil)l heavy or Selected heavy Scrap

Fresh end Cuttings of Rolling Mills, Anrles,
Rounds end Flats end Cutting, Rivets,heavy forrings,
heavy motor parts,free uwheels,thick pipe cuttings,

Nuts Tolts,Plate cutting _l_" to_ 1"y Forpging's flash.
1

6 L

Meavy Kabari.

Pipe cuttings (10T more than 2" lenpth) leavy
ycle parts,Cycle handles, Pressed Jariecans,kadhnl,
Kabza cuttings,Wagon sheet cuttings of 22! slize,
Chabl cuttings.
(i'ote up to 10% lengthy material acceptable subjected
to cutting charges.)

Mediun FKabarie.

Lirht cycle parts,Drum Cuthtings ~nd Punchinra,
vire and Patti bundles,Wirec mesh, wire rope (llot rore
than 3" lenghth. Wheels, Chafin, Light autorobile parts.

Licht Kabari.

!
Dic Sheet Cubbings,Tin T-pﬁﬂr,.ovnﬂ Conteiners,

Fanastar Packing Patti,larahd,smn 1 pieces of tin.
H.S.turning and Doring.

Turning boring coils as well as crucshed free

fron dust,slag { 5%°C.I boring pernissible.)

v
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':4 .LUJ.I"'2
BRIEF DEZSCRIFPTIOGN OF
. EIUIPKENT
2e1 INTRODUCTION

The furnace comprises a cylendricel
refractory lined shall with éi [
and domed roof. The shell is m
chasis which 2150 carries a2 b
the roof suspeneion beams ele
winch units for electrode ar

The chasis with the furnace sh
back frame is carried on too toota 2
for back frame ensures th2t tne torgue and
etresses set up oy rooil or elsciroae
movements are transmitted uirectly to tne

N [ |
roice saell

chaeis and nave no effect on the fur

The furnace is provided by specially
constructed transforme:. LThe electrode
movement is controlled electrically oy =
of sentitive sumpliaynes. Lilting and roof
lifting are done hydroiiically waile the
electrode clam,.s and the sl2ge Aare operited

prneumatiecalliy,

2 I3 | il
VUllTle s es e v e
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a:nd an ellective eal iy wade velween Lvhe
door and the arch by the vertical suides
ROOF LIFLING

e et i S S St

Two roof ringe are supplied go thnt dne

nJ
AN

ie in oprr2tion on the furnace, the other
may be bricked ready for uce. They are of
wrter cooled type and supported by four
linke attached to the roof 1ift beans,

A platform is provided over the roof
brick work to ennple the operitors to crrry
out any adjustments necessary to tie elecir.dp
cizmps and it new elascirodes s reyulred.
2.1 RUUK LUSESLSION doAis

Phis agicmoly together with the routl ic
gwunyg off the furnace for cuorging.
2.8 KUVE LLEL
fhe fuynrece rool is suspenwed 2t four
points and is liited vy two wydrolic c¢yl.nd-

~ore mountaed on the wack 0f the strucluiee.

2e% itU\-"E: f.J':ri“._l:ilB“

vne verbicnl pivot pin is proviuel wua

— feeded bto it et iRtk bt w6

Calring the rovl LiItin, meca. rolalub Anoul
this pivot pin cupported on roll.rs whveh
move on 1 Lrack consentric vith its pivot

pin. Rkotation of the back structure and

A

OGO e e wes 2
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g
consequently swinging of the roof i carried

out by the douvle cylinder.

2.19 BLECTRODE ARLS

nege are the tubul-r ateel rection and
carrry the wrter coolsd Copper bustubes to the
rlectrode clanmus the electrode mapls mountad
on the back atructure,

I'he bucstubes and the elasclrode Yrius ar

(4]

fuitauly instalied.

Pl | Bl rRulls CLA v

“Yhe electrode climps are wide ol
non-megnetic neat resi: Lirl._;, ateel water covleqd
Uolpﬁr inserts n1e included in the clawmps Tor
cirl'ying the current to the elzsclrodes, Lhe
clLomps Aare operived wy pneunntie cylinders
and opartin, levers.

del2 Hedebulubau il
the eT.uwitchyear for the incoming
Sug by ald control .ot the furhace tranlorider
cousitls 01 a verticalliy isoaatin, vil culs

prevker uiocun.ed on the withdrawvavle truck,

'he gear in specinlly constructed to
withetand freauent operation, both for breckins
nf i cnetiring current of the tronrsfonaer
ag wyall ae, claarring the faults and short

oxt. conditions during weltinge oporbion,

CONTE 2o e sb s
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The 0.C.B. can ve oper~ted
manual or solenoid cloeing

THANDG FORMER

IThe transformer is of the cloge
constructed with specially reinforc
windings to withstand heavy current

fluctuaticns in furnace operation.
o of voltage tappings are provided

connection to the tap changer to regulite

furnace power input, arc ldengtn elc. uurii,

melting operation.

'he trancformer is oi ublw | Uil forced

water coouled ) type.

(LG UK
Ihe transforuer ic providea with
series reactor incluued in the same
tank. The reactoxr has tapgplingt 010w
to the tap changer, via , 2 Lbind Lo
on bthe tup ol the troansiorier Gallie

gelection of toe renctor bapplhgt

COol'lsepulually VO lae vollige ULapglid,d Qle

to ve uwade for the staviiivy ol the

on the guality of the charge materinl and

the fault level of the su,ply vyole

averall electrical efficisncy miain

amount of ve~ctance should be choce

{:()"td. PR

Ly
mech.,

type and

ed

A large

Tor

a

.;Jil L
a1d
Lhe

|8 Sl

n fozy
um
e

.o )

e
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19 ELECIIGDS CONIROL

I'ne electrodes are regulated by n motor
Amplidyne eet compricing three amplidynen
rounted on 2 comuon bed plrte with 2 driving
flotora

che amplidynes are arragged to valance
the arc voilbage 1gainst tne arc current
tarough cuitaovle rectitiers and resistinces
etc, 80 that if the arc current increades
or the arc voltage decreaces to 1 point of
unvalance eieciroves wiil ve raired «
coaverse, .0y weans of umotorised winch motors
\ winch uwnit) sulieys ana wire ropes. lhe
Uelbemotors oI the wWinch unibte arec vpseially
e igned Lo hiave low noment ot inertia for

Yuick response.

RAJIV JASUJA
181/84

BREE Nos o o



| Thapar Institute of Enginesring & Technology
Department of Mechanical Industrial Engineering
PATIALALAK.

SECTION_3

RAJIV JASUJA
181/84
PAGE NG vt it s



Thapar Institute of Engineering & Technology
| Department of Mechanical Industrial Engineering
PATIALA.

SEQUENCE
OPERATION
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CHARGING

CHARGING

e
t

trcde ~rm in the top positioh,
t
0

leaving the furna
goetruction.
? g Centye

e oring the chairging sutket 10 g
over the shell, anu lower cirelusly LulC tue
sheil, avuiding the side w2iis O the luraace p
b Casck tnit no heavy scrapy is ia coxtact
with Tane slag door anu 2arci Cooler.

De see the top surface of the charge
material is Tairly level and will not c2.re
1ry 00SITIruCctTion 1n £iewln, PACK wue rédl =na

lowering thne 3imMe 1n poOS1ivlihe
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Melting_

J'a.S.LIJ.‘ in 3

1. Cnec< tne cooling water cgts for fr

i 20eyule 110w 01 Clelan wW2ALET.

14

e

i rl

. Switch on the main aistrivution cozrd

rez£er closing rectilier .

4]
2« Ghecx tnat all auxXlilary 1LE0LATLOYS

2r¢ CLOSEG liCiullle i€ SZwilllialy 1loodn

lasiue Tae Awplidylie conlrol Cduwliles
4. Make sure that tripping o=2ttery is
charged,

5. SHelect 2 low volt=zge tapping and
the traneformer 0il pumps.

5., Sat the current adjusting rehosti-is

he required loading.

ot
s

o) h‘VQ

-
.

Start the amplidyne g

gne
£, Rise the electrods oy means 01 €1TLS

wor

fully

L
- the individual contirel swiftcanes and /Or
- T A T .l o ll v o1 rrha 1 o T
tne dRsSier Cconirxrs endl Ll N Gg LualllICe
Conirol pganedie.
- A Wid-ll T edlss ik =\wil e Tl e C:J”.:I‘J.L Ewdiich
clocKwige G Cloue Tie wI¥RRLEY. lilE IneiVvianay
phage control ewitcuel ol iae elegsroges an
s .)‘ 1 s o 8 3 = Y
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- ) =-
the aANC=-4AUto Seli2000T SWilitch ana - $E H R sy
»- 4 - e | - pe i
d985uver conlrol Sygiltch BhA0Wdid De «an avd

11 Waen tlese holes have foraea, cuan.e
Over 0 2 Ll aegr Vollage Lau.

12, A& the cnarge wults, lower Tae voili.e
oradually to snorber tne arcu leugia £o ta L

4=

the same does not sirike thne side walil

15, buring refining cycle , the energy input
i very small and nora=lly that reguirsd to
compensate for heat losses. Thic would 21iso
depend on metallurgical reguirement.

14. '‘After refiningz the furnace, tiit Ior
slogsing 2nd pouring a8 in next point.
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Dedal

SACK T.!.Ju L .I.lil.i_‘-k “q:li.‘..'J_Ji;i\i“)

———— " it

-5 -

Slagging.

1. To slagz , 1t i8 neceussary to move the
I'ront Bumper out by operating air control
valve mounied on the Tilt control desk,

when the 'dreen' indiecating wamp will go

out and the 'wed' indic2ted sawp will glow

- ~
~

Ze OlALl the hyarolic pumg bue'start'

4= L. 1 N 1 Ll
PUEN puttom on tne Yiul UVsndnul diaone

D'a LILT the FURNACH forward a few dejree
by the JOYSTICK HWI1TCH on the desk ~nd move
the rear bumper out by their Adr Control
valve, when, *RED' indic ting Lomp will
Zlowe.

4. . PILT back the furn2ce 28 required for

alagging.

e After sligying operativn, tile the
furnhce forward a few degrees bLuyond Lue
lével position. Bring the near owip:r in
verticil position waen the ned samy will
0 ol'f and ‘Gilesnt LAy will (low,

[ =1
-~

BOonbds aie s'a ses
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P i
fe TILE the furnace bacikward until if
reate on the 'HIVI BULFAR!
Te witeh off Lhe hydralie pumpe.
t, Operate the *'Front Bumper® to hein 4

into verti¢al porition when its 'RID' Lyup

willi~he off ang" 'GIIUE - Eymb w TLL Sfrhons
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- [ -

ruldilivg

1 L

cLlEar

vheck tat
off the
ikt mnaure

wee Lliat the
the turnace

pOGL Lio,

4, Hove
Se dtart
g. 'J.ilt t;‘”

the tiltin

-0
upto 45 mx.

7.

furnace

After pouring

the 'Reay Bumjper'

Bumper ' in vertical

witeh off

Pouring

Ll
molten
thiat the
rouvf Ais

11711 Aana tuae JJUL::L.i.Jl‘_, s dE A

tiite Lfront Juuper
the hydrolic pump.
furnace graduclly

cylender through the JUTHLTICK a1 LCHJ,

of the
hack into l-ovel

And

tine hydroliic Luuy wobur.

electrodes are raiged and
metal Level.
i is

b [ {1 Ly MR

properly Tesling on

in

Odbe

by operating

metal bring the

to roft

R LY Rront

porition on

Ao Dring i

level.
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UL Luli=4

————

Refractories

ABFEASTORLES

4

LOINTS TO BE CONBIDARND,
13 lo prevent oxidotion of the furnace cghell

for this layer of 'C' raste 2t the bottom ol the
furnace shell is reguireaed.

¥ g0 For petter heat insulaition a iy y|r ol

of heat insulation is srovided oetween suell nd
the refractory.

e It is escentinl to 2llow for certnain
circumferentinal expansion of the side wall ang
roof relractries as recomuended 0y the Pfetfractory
Sugpliers .

4. Phere should be a parting courus 01 some
neutral type of relractories ar Chuxone prick vetuwéc
acia and vesic refractory waterials .

e o mscartain tne arc voltage anuw retgylhee
of Auto slectruae control unit, it lg lLece: »2Xy

to effectively earth the botton gf the ramining ma&!

throusgh the furnace shell.

RAJIV JASUJA
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Liosy Jur

ot

wlitell!

PV s 11

\
B LTI

PR *

couprising

2= Luatuer Cup
1=
1= wiger Ueal.

1=

nHwod weal.

‘v! Ring.

Ui b sl

Jibkocundi L Vi

1e whilck Sungh-glagiooor 2nd LlAnde

2o  abBULHOUE slandg ana deal hing J Koo,
Je BUiler wpring D Nok s
o LIVLLUPBAU IULLCL Wd LuOoul LDeal'lll 12 hosse
J RO L Ler -Ded a0 o Lo LSS Lead - el Ll 4O L e
He upares for oor VUpening Cylenders,
Comprising = 1 Set.
2= Kubper Cup Henl
1~ Hod seal
1- Wiger ne=1
1- '0' king
Te flpares for Bumper Cylender
Compriaing - 2 bets,
2= Uap Seals
1= Lou seal
1= \liLJK','l‘ weal
1= 'U' uniag
Ge LGpares lor slewing cylender,

GLAIED .

. ‘ 4 N L] ]
Allv b 4 au FURBNAG S o

wlyeict

PURLAG &

1

e bt

1 S8t

5&.‘"’.1.

Uonfdesmh s e
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e WM Ares Lol MydTddle PLAT Llenear
UOhpt 181, §= Chevriovd hings 2 uets Llvet
OF 5 s}
[ % shgetRul CLd o AU SLbLY
LULIpE Ly Lol o — kg HoLlderd, Claup 35 Gets.,
O tiiw Hud weViel 20r SleCirodd arii.
1 L HeGe LNOPper CLALP dlubeIta o RTO Y vt 2
124 Dusbuabe JluSulatlolle D uets.
15. opires 101 kleclruyae Vperitling 6 et
vylliuder couwerising:- Fiston
dlidgy, wdinu LMmiding “ana Liner
w ovuleI wprlig e
14 . spares of hydrolic roof lifting 2 dets.
Sylinder comprising :=
2= Leather Cap seal
1= Kod seal
"1~ Wiper se=l
1= '0' Ring
15. Blag Door w2ter Jacket 1 llo,
16. HRoof ling 1 Lko.
17. 1/2" 858 Air Control Valve 4 Now.
ot Lo —sdeouvy—wutyrJoyatiex Switeh—— Z MO8 wT T
1Y. Luve lnsulator ror crossheid 2 Hos,
€VU. winch opur vear anu finion 3 Leus
21.0s8teel uire hope H2 setres.
2lda\i) rivre Band Asgeubly et T Mo 135
Coltdees..od
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-— ) —
(iiy) Stesl wire: hope 1hu setres.
&de. W ien V3 &l PR 1T 7 LO0S .
Els e Lasbuie JOU mmuleS .
24, Current 2raneloraer 1suduy/b o hose.

2H. Hecomaeaued Sprres Jor aydraulic
duulprent
e vplirgt 1oL ClalK V3IVE
LE) - 2 O - TR Hllge
01 5 e R W 50 (ORE RGP it W4 T
LC) 2 WIL —~ ¥aives
tal 2 U3E = 523t.

Ll wearesS wité Caeek valve Wil cls
g & L valvy tit y4e%

-

W R b o NSRS TUE - I § s

LBa=2 Qf't

Lpring.
(e¢) 2 Of1r - Talve.
\d) 1 O0ft = Valve.
(e) 3 Off -~ Seate
(£) 4-.0fF = Plug.
(iii)spores of Pilot Jperated check valve.
(2) 1 Off = Gasket Kit.

(b) 2 Off - Spring.

ct [

L) 1 VL - rospets

e = e ST e A o

(iv) auares for slewlil, Freshure leldiol Vaiives

8- D R IR b o

LLs Lo

\b) 1 vifi - Leite.
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wvalgction

tirectional

- 4
(e) 1 0ff = @Gaskst Hit.
vd) 1 Off - Spriage.
T L R springe.
\V) ipar o1 1in pressurs Heli
t3) 1 OIf = Picton.
\b) ¢ SRS v ORES g o
\¢) 1 Ui = opring.
Va1 ULy - Seriug.
L&) I ULl = Spring.
CE g uk = WY ndng.
o S SV 0 S VR (6 € (R
h) 1 L = *U' hing.
Az S8 Lol wWhle wvolsnuid
() 1 Jift - Gasdeb rnit.
VO 2 ULl = Spring.
Ly & I SN RO
\u) 2 VIT - Loil.
(g} 2 vilf - Lover.
(£) 2 Dff - Hdpring.
(vii) Spares lor xle bBolenoid
Valves -
{2) 1 Off - Gasket Kit.
) e —{b): 2 Off = Jpring, o
(c) 2 Off - Coil.
. (viii) Spares for pumps:-
(a) 1 Off - wing '25°',
(b) )R o T 1 e i 1 WTOY

valvep

s e

PAGE N i wisitons
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B o
(c) 2 Off = '"O' Kinge
\d) 1 uff = Uil Seald.
\e) 1 utf - Bearing.
() 1 vuii=- uveariag.
() 1 wif - wotor,
(ix) 1 Vff = Strain:r 206G,
25, wpnres of Vs Crompton 11 &V,
i) 6 uffl = UGB through insuiator with
current carrying pirto.
\ii) 3 Oets—~ Let ol turse spout insulsivorf
& Tlange avcewvly wichouut
cuarzent carryin, Lairto.
\iidi) 6 VLML = wadn wovan, contacts.
\ iVv) 24 Jli- LDplling 10 Tided CUNlTACT.
AW ) 24 OfL- Madn - Piked contialbs:
(vi) A Off- Arcing fixed contaet.
f¥ii) 1 off= Shunt Prip Coil For S0Vl
(viii) 1 Off- Solesnnid Coil for 1107.D.7.
for non- latechning type-—
moech=aniam.
(ix) 2 Uff= O0.C.B: agzelerating spring,
2T« Sprres for THANSHUWHEK,
o 1 OE = Ol 'enpne gl e o
LT'L) 1 UEf= wi ,'1_;:-|,_, J.."J:.ilio inditator.
(iili) 1 uff= srressucre gauge LULL or wate:
(iv) 1 uif~- rrecsure giuge ilva,
(V) 1 vit= rhermonm:ter.
Uontide s s «.s00
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\D)

..5_
{vi) 1 Uil = Suchholy Heliny.
\vii) 1 UL - Siliea gel Ureather.

\Vviii) 1 Off - Spark gap assembly.

wuares ltor Amplidyne.
\i)

Loxr

apares for Ampliuyne Control panel.

\i) 1 Vil - Rectifier type w61.

i d) 1 Vil - Kectilier Lype wnwble

\1ii) 1 wfl = nectifier iype abd.

(iv) 1 Uff - kectifier type Wilil.

(v) 1 0ff - Stabilising Condencers
C.2

(vi) Off = Transformer TR2.

(vii) Off = Phase Control SWITCH.

Off = linnd
Off - haster

Off =

(ix)

1
1
(viii) 1
1
(%) 1

StRiiEin

T Aliplidyne uveliuratCre

rocel 11,

tuto Switeh.

Control

rooan i Lye

Switehe.
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1 Tundish Preheating
station

2 -Tundishy CUn

3 Mould And Associcated
M/c lParts
4, Coolig Chamber
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5 Withclrawal Unit

6 Discharge Roller

Tcible

7 Hydrolic System
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TOUIDISI! PREIBATILG STA

IO (OIL-FIRED)

Tunction

The heating,station serves to preheat the tundish

up to the tenperzture required for Castinr. liotor
driven blover supplies the burmeors with the necessnry
Combustion air. The oil is pumped by a rotor driven

PUIp .

Thrertostetic controlled heater is available.

COLTROL

- Dlower

1. lon-re ersible conteactor control.
1 illuminated push button"on'" (Green)
1 illuminated push button "of (’ﬁd)
at the (HAR) 1'2in Control “oXe.

- Puim
1 llon-reversible contactor control.
1 illuninsted push button"on" (~rom)
1 i1luninsted push button "off" (Red).
at the (IIA7) lizin Control oX.

11 PERLOCK .

T biower—is i;—ﬂjﬂ“f‘@-{—},—f}{l’—t’ thas to - be

rmokors nre protected by therromnr

relay. If one of the releys trip,nliarn

cbopped.
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"preheating station blower" is ann unced at the

measuging board MAB at General Section,

2., TUNDISH CAR

Function
The purpose of the car 8 is to transport the

tundish from the preheating station to the evact castine
position above the lMoulds,
CONTROL
il Reversible contactor control
1 Fush button "for: ard"(black)
1 Fush button "return" (black)
In a small control box ABT locally mounted on a column.
INTERLOCK
Mone
AL AR

“he motor is protected by a thermomamme*ic overload
relay. If it trips, alarm "tundich car" is announced
at the measuring hoard MAB at General section.

| 3 HOUBD AND-ASSOSIATED MACUINE papas ) B0

3,1 FMould Oscillation

Function :

The Mould isprovided for shapening the strand threreis
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L ecast" sigpal has been announced,The drive ls stopped

The oscillation lMovement is used to prevent the strand

from sticking at the walls of the lould.
The oscillation frequency may be selected in two
steps by electricdal pole-chanaging of the A-C l'otor at

75 and 100 cycles/minutes,

CUNTROL

2 Non-reversible contactor controls
(2 lotor steeds by poble-changing)

1 Selector Switch "Slow/ fecst" (Without "O" position)
at measuring board at strand section.

i Illuminated pushbutton "ON" (Green)

1 Illuminated push button "OFF (Red)

at Measuring board at strand section.

INTERLOCK

The oscillation drive has to start automatically,
if the Mode sclector Switch for the unit is set in
position"Casting" and the casting speed potentiio-

meter is Moved out of the Zero position after "ready to

automatically by resetting the potentio meter at Zero

position,
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The drive can be started and stopped ranually
if the position'casting flcor' is selected at the
mode selector switch for the withdrawal unit,
ALARTE

Both(speed) windings of the motor are protected
by the thermomamnetic overload relays.

The alarm contacts of the 2 relays are connected
in parallel to our alarm announciaticn "oscillation"
at measuring board at strand section.

3.2 MOULD COOLING LATER

Function
The molten steel poured into thg moulds is
shaped therein into a billet. To extract the heat,
the mould tubes are cooled with water in a closed
circuit,
COUILOL,
o electrical control, only manually operated

control valves and mechanical flow rate inlicators

with flow switches to provide a contact at minimum

Rt N sk o E ety B e s T p ey e Sl c sl
INTERLOCK

The flow of the coolinag water circuit of each

RAJIV JASUJA
181/84
PAGE No i o




03]

Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

mouléd is monitored by a minimum contact. If minimum
flow is available, one of the conditions for "ready
to cast" is fulfilled.
ALARN

If the mode selector switchat the measuring
board is set into poscition "casting" and water flow
drops below minimum, alarm "Mould cooling fall" is
initiated at measuring board at strand section.

A special horn has to be mounted,

3.3. ALUMINIUM WIRE_FEEDER

Function
Aluminium is to b= fed into the mould during
the casting in order to "Kill" the steel. The speed

of the feeding shoul ! be nroportionate to the withdraw

speed and the base speed should have all external
references which could be set before it ir synchronised

with the withdrawl speed.

~

c

OLTROL

I

1 Non-reversilile NC thyristor control

1 illuminated push button "on" (Green) :
1 illuminated pucsh button "Orr"(Red)

3k Base speed setting potentionmeter at the

measuring board at ceneral section,
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INTERLOCK
Speed signal frem the withdrawal drive.

llone
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4. COOLIN: CHAIBER

4,1 Steam exhaust

The hot strand leaving the mould iscooled in
the chamber by water sprayed dirretly into the surfaece,
A part of the water is evaporised. Generating big
quantities of &p steam. This steam is sucked of by an

axial ventilator and conducted out of the caszting bay.

CONTROL

2 Non reversil:le contactor controls

1 Time relay (0-€0 sec) for high inertia load
start

INTERLOCK
lione

ALARTT

The motor is protected by thermo-maanetic
overload relay. 1f this relay trips, alam"steam
exhaust"is arnounced at the measviring board at
General section.

4.2 SPRAY WATER

Function
The stand leaving the moul dhas still a liqguid

core, o it is cooled til] complate solidification

by water directly sprayed onto the surface.
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A pressure switch provides an alarm contact in
case of a fall below a preset level,
CONTROL
i Contactor controls for value, with one solenoid
INTERLOCK

The spray water has to be inserted or stopped if
(a) the selector switch of withdrawal unit at strand
section is set into position "ecasting".
(b) the "Ready to Cast" - signal has been announced,
(c) the casting speed poﬁentiumntﬁr at MOF is turmnmed
out or into zero-position.,

For testing purposes valve can be controlled
by the push buttons "On" -~ "OFF",'if the mode selector
switch is set into position "Casting floor".
AL ARTd

At the minimum water prescure a relay trips and
alarm "spray water is announced at the measuring board
at strand section",

4,5 ROLLER APRAN WIMCH

Function 2

The winch is used to lift and lower the Roller

aprons., The drum iz driven by a geared motor and is

held by a brake.
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1 Push button "UpP" (black)

1 Piz h button "down" (Red)at ARCH

RAJIV JASUJA
181/84
PAGE Noc il




AR

Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

e —Pilot—tight“Heady to—east!{hhite)—

5. WITHDRANWAL UNIT

Function

Through the withdrawal and straightening unit,
the dummy bar is driven up to the mould, and after the

cast is started, the dummy bar with attached strand

is withdrawn.

The three basic rolls of the unit are driven

by a DC lotor with attached holding brake.
A tachogenerator is provided for feedback.

CONTROL

1 liode selector switch
Casting-0-casting floor - MCD ( from left to ciahi])
3 casting speed recorder( 0 = 6 m/min)
i Pilot light "Feady to cast"(white) at strand
section of IAB
1 Potentiometer with an attached unit switch for

setting the casting speed

1 Push butten "Up" (Oranae)

2 Push button "doun"(yerllou)
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(Main Control Desk)
¢ the selector switch s turnedtimto porition——
"g" the control voltane of the corresponding strand 2
switched off at HNaR
AL

: T 08 P Rl
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PATIALA.
AT _NHOp

1

Thapar Institute of Engineering & Technology

Pilot light

"heady to cast" (white)
1 Push button"fast forward"(white)
1 Push button "fast Return” (hlack)
il Casting speed indicator(6 - 0- 6 m/min)
AT_NCD
1

ammeter at DC panel
INTERLOCK

—

Speed control by potentiometer is possible
only if the "Eeady to Cast" conditions are ful filled
¥

cas ting.

-

and the selectorswitch at 1'AB is set into position

In position"casting floor" the withdrawal unit
i

can be controlled by the push buttons up/down® at
MCP,

The push buttons at I'CD

are’ activated only
the selector switch is set into porition "lHcb"

L
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5.2_HWRAULLIC CONTROL,

- Withdrawal unit

Function

Both upprr rolls of the withdrawal unit canhe
pressed and adjusted separately by hydraulliec cylinders.
The individual pumps and solenoid valves/strand are

mounted at common tank. A filter pump serves to clean

the oil in the tank.

—— -

1 Non reversible contactor control

1 thermal overload rclay

1 illuminated push button "Ol*(Sreen)
it illuminated push button "OpPr"(Red)

(For each pump motor)

B contactor control for 5 solencid valvers

2 push buttons "UR" (yellow)

2 push buttons "Do-m" (Oranqe)

1 illuminated puch button "Low pressure"(Green)
177 illuminate! puch buttcn "hich P saure M ok arT)

Thece push buttens have to be incstalled at

~ontrol desk at strand section CD.
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INTERLCCK

llotors can he stoprerd by push

the mode selzactor switch at lMialkis turn

"]_-C}l".

This interlock prevents

pumps during & castings or when

inserted.

The sclenoid for upw rqd movement

only if the selector switch at A" 1is

lch, ¥ey operated push buttons provont

lifting of the swings during castings

3 g
Pary i

chuammy ic inserted,

Jo AL

Hone

ATy

Biear TR R e | - 153 T .
s ¥
111 ke 1

store the dummy bar <uring castinag and

at the roller t=ble curing preparaticn

e
1 inders,

meved by hydraullile o

COMNTROL

controla £0xr

colenoids/valve)

Contactor

(2

but ton:

r‘:} J_

Aan

e

& undlesired

or

nto

undesired stopninag

the dummy bar is

Yyen

into position

vhen

maqnotic value

pr oy ? £

’

poed

activotedd

the
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1 push button 'Ill' (Yellow)
1 {lluminated push button "Cut" (Oranae)
INTE: LOCKING

l'one

Al ."s_l‘ '-_!;I

Hone
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6.DISCHARGE ROLLER TABLE

6.1 toller Motor

Function

- Roller table consists of a certain number of rollrs
driven by a group via reduction gear boxes and
chains.

- the straighteged and cut billets are transported
by the roller table to the pusher to be dischnrqﬂﬂ
on to the cooling beds.

- The other purpose in the reverse direction is to
sw transport the dummy bar from the receiver
+d the withdrawal unit,

Same.
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swi

In

7. HYDRAULLIC SYSTEM - Pusher
Function

During ‘'auto' operation the pusher is conzrollec
by the "starting" - sicnal of the insulated contact

plate and limit switches.

reversed by a limit switch at the end position cf the

inder. At the initial position - second

backward as long as the corresponding push button is

pressed,

COLTIRCL

= Sclenoid valvg

2 cont. controls (a 4/3 way valve)

2 ebnt. controls for 2 limit switches
1 push button "forward" (vhite)

1 push button "Return" (orange)

2 indicating lights (amber)

The rovement of the vusher will be stopped and

ITimit

c
=

tops.

tch deenergises the solenocid and the pucsher

“man" - operation the pusher moves forward or

L.IC PUMP MOTCR

oil level controller for alarm annunciation
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oy )
1.1 Soteel wuality

In principle only fully killed steel can ve
continuously cast, killed either with 5i or Al oxv
poth.

The casting pratice will be wmoaificd wnen
the deoxidtition is ca:ried out primarily with Al.

Wimwed or semikilled steel can not be
continuously cast into pbiliets. In the cane where
it becomes obvious that the steel is not coupletel)
Kkilled i.e. becomes obviously that the steel is noj
completely killed i.e. activity in the lnadle, earl
ladle analysis showing declining Si, kn 2na C
Levels or steel instability in the mould (Builing
or inexplicavle large level changes ), the cast
should be imwediately terminated. <sroceedin, unuck
tnese conaitions may result in sub standirrd
pillet quality, breasouts or bothe
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1.2

olBbh T sRATVRE

Steel temperature plays a very important roll
in the continuous casting procecs uue to the
influence it has on the safety of the oper~tion
( and thereby the production) and the final cillat
quality,

buz to the large variaticn in the transport
time ladle size, €teel grades,sectionz and number
of stands, the deesisive steel temp. ie usually tak
25 that in the tundish,

Tundish length and design 1130 have 2n

influence on the steel temperature.in the case waz.if

the distance from the steel in pourin, point to vuil:

furtaermost nozzle is reldatively large | 2..e 5 obtank

tundish), a temp difference ketweoen the hotbest and
coldest areas & upto 108 my be presente Lnie veup.
différence should be eztapnlished during prec=eding
tundish trials or within the first few cacts ~fter
for the following reasonsge

- To determine a2 reliable measuring pocition-wiic

-

1llows the accurate ectimation ol usbteel tewmp. 2t Lh)

extreme Lot and cold points of Lhe tundisihe

- o know, in the accicental case 01 12 VeEry uob

heat, when the maximum safe temperature in tne aobloef

girt of the tundisn is veing apgroacihed ( in order
to tnke corrective action ) -

. - ~ ' - 17
- 1o Know, in tie cage 0of 2 cold wenl, wiicud Lu=

miniawa tempsrature is veing 2pyroacued 2L A0 guilnay

b=l
nozzle positione rhe temperasul e 1n the Lunulol Cld
be in the range ofe.

steel liquid temperature plue 15=55°¢
depending on the conditions prevailing. rhe concost
representitive in charge of the commisrioalng will
e=tablish the actual working temperrtura to be
apnlied;

howaver csome eneralisstions can be ande,

o)

% ']
wontd. . s [
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Generalisations

- For very low C steels and small nozzle diameters
(upto 15 mm dia) freezing can occur abruptly as the
temperature apnroaches.

- From the view pointof product quality and
operational reliability, it is better to cast at the
minimum practical steel temperature in the tundish
commensurate with emptying the ladle.

- casting extremely hot increases the danger of
breakouts.

1.2.1. Temperature measurements

For and during each cast,the steel temperature

should be measured at following places and times :

- in the furnace(prior to tapping)

- in the laddle(prior to rinsing)

- in the ladle (after rinsing)

- in the tundish every 15 minute where the firet

two measurements should be taken after the
tundish is full and at plus 5 mn

- 1.2.2. Required steel temperatures: o — - -

It depends upon the local condition.
1. tapping time

22 transport time
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3 Capacity
4, Preheat
Sic Tundish size etc.

STEEL TEMPERATURE LOSSES

Case I
55 ton stoppered laddle, electric furnace,
three stand tundish(15 mm dia nozzle)

(0.18 = 0.28 % )

Avg.loss
- Furnace tap temperature : 1650/ 1660°C~ 30°%
- Steel temperature in laddle : 1620/16 p°C % 86°C

- Steel temperature in tundish: 1540/1560°C - Mo

45 ton stoppered laddle, eleptrla Mrnace, sthree

strand tundish (14.5 dia nozzle) 0.07 - 0.18% ¢
Avg. 10SS
o o)

- Furnace tap temperature: 1660/1670 C - 30 €
o Steel temperature in ladlE:1630/164OOC = 78%
- Steel temperature in tundish:1550/1575°C - 0.10% ¢

1540/ 1565°C - 0.10% ¢
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Case 1T1

100 ton stoppered ladle tiundish(16 mm dia nozzle)

(0.10 - 0.20% C) SM furnace, 6 strand high tundish
preheat

Avg._loss
- Furnace tap temperature : 1660°C ~45%
g Ladle before rinsing : 1610/ 1620°%¢-20°¢
3 Laddle after rinsing : 1600/1590°c-45°C

- Steel temperature in tundish :1540/1560°C

1.2.3. Temperature measuring instrument:

Normally two separate temperature stations are
used i.e. one at the furnace(s) and other located on th¢
caster itself.

1.2.4.Delayed start of cast

Ladle holding times at the CCM in excess 1f 15 mir
should be avoided for the reasons -

- where stoppers are used, the rods may be
chemically and erosively attacked

- steel layering particularly cold layering near

the laddle bottom, may develop lumps rinsing 1is
continued (for reasons of cast,material ete.)
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1.2.3 TEMP. MEASURING BJUIPMENT

Normally, two separate temp. stations are used
i.e. One at the furnace( 's) anather located on the
caster itself. In order to avoid confusion, the
instruments must be in good condition and calibratign
in the commissioning stages, all instruments must
be calibrated prior to each other.

RAJIV JASUJA
181/84
PAGE TR, 1



Thapar Institute of Engineering & Technolu [y

Department of Mechanical Industrial Engineering
PATIALA.

1.2.4 DELAYED START OF CAST

In general, ladle holding times at the CCm in
excess of 15 mins should be avoided for the following
reasons;:-

- Where stoppers are used, the rods may be
chemically and crosively attacked

- Steel layering, particularly cold layering
near the lLadle bottom , may develop
unless rinsing i continued ( which for
reagsons of cost, materials and danger iay
be impractical ). Difficulties with
stoppers, sliding valves and frozen tundist

nozzles will occure
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2.1

START OF CAST

241 TUNDISH POSIIIUNING FOLLUWED BY LADLE
POS IT ION ING
Ihis procedure is adopted when unpreheated
tundishes ( which are special working face liners))
are used or when last minute nozzle prepration

( which needs access to the nozzles from the
tundish Lid light) is necessary. Additicnally,
this procedure is also needed in case where

the ladle alignment ( e.g. orane supported Ladle)
depends on relative tundish position. After
practice ( and where the layout is very simple
i.e. no complication with sliding valves, pouring
tubes, etc. ) it will be found that the Iadle
positioning and the tundish positioning can be
performed almost simultaneously so that once the
tundish is positioned the ladleman is ready to
start pouring .

It is always auvisaole, in the early
stages to check that the ladle nozzle is aligned
centrally over the tundish in pouring port in the

tundish cover,
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2¢1.2 LADLE FOSITIONING FOLLOWED BY TUNDISH POSITIONING

This procedure is usually adopted in cases
where tundish preheat loss is a decisive factor
e.g. extended tundish transport, heat conductive
tundish covers, time consuming tundich preposition
at the casting position ( 2lignment, stoppers,
sliding valves, costing tubes etc. ) also, time
consuming ladle operations, demand this procedure
e.g+ ladle positiovning on cars or turrets combined
with hydrolic connections for Ladle valves, air
cooling connections etc. when this procedure is
adopted, the tundish nozzles are usually presealed
pefore tundish preheating or just prior to driving
the tundish into casting position.

After the casting leader has crecked th;t 2 1JL
necessary preparntion work has been done kTrCWuy
to cast" status availaole, protection aevice in
pogsitiofl etc.) he gives the comuand to open tae
1adle nozzle. The tundish should be filled s fagt
as possible. Insulation power should be added. to
the tundish as soon as it is ideal to start paurinfs
into the moulds when the tundish is Ca. 3/4 full,

RAJIV JASUJA
181/84
B AGE NO o e .



Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

2.2 CASTING WITH STOPPER EQUIFFED LADLE

Steel level in tundish should be kept as
constant as possible, e.g8. working level Y 40mm
when stopper equiped ladle are used, this can be
achieved by fully opening the stopper when the
tundish level is Ca.40mm below working level &
closing the stopper when the tundish level is
Ca.40mm above working level. Throttling the ladle
stream in order to maintain the tundish level at
a constant height is not recomuendavle since tuils
ladle to heavy stouper head and ladle nozzle wenr
and additionally, due to a " fanning" stream cnusad
by a partly closed ladle nozzle the temp.loss
between ladle and tundish will be higher than those
with a solid, tight stream
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2.3 CASTING A LADLE BQUIPPED WIPH SLIDING VALVE
HOZZLE

When using a sliding valve, the position of the
valve can be chosen so that an equilibriua vetween
8teal gquality feodidowing flowin. out ol the laule
and being cast into the moulds, can be achleved
e.Ze the valve remains at a constant setting and is
only altered in order to compensate for the
decreasing throughout due to the reduction for the

ferrostatic pressure in the ladle,
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24 SEYUENCE CASTING

Sequence casting i.e. costing more than one
ladle through the tundish, increases the yield
and the m/c utilisation. However, the following
conditions need to be fullfilled.

a ) Only similar steel quality shoulc be used
in requence.

o) The ladle charging time, i.e. the time
between emptying one ladle and opening the stopper
or valve of the next ladle must be sucin that the
tundish level never drops pelow 10V mm ( aepth )
Depending on tundish volume anu section”being cast,
the available time for clangeover is in the raunge

2.6 mins.
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2,5. EMERGENCY CONDITIONS

Some of the irregularities which can occur are
listed below alongwith the steps taken to remedy them.

2.5.1. The_ladle Nozzle cannot be opened

The nozle can be oxygen lanced within reason to
remove stecl.8kulling - care should be taken to avoid

damage to nozzle,

2,5.2. Ladle nozzle carnot be sufficiently closed

The machine design incorporates tundish over flow
spouts, slage boxes and vessels prepared for accepting
"dumped" steel. In the case where a stopper or valve
system cannot control the flow into the tundish to
the point where steel begins to overflow into the
system, the decision has to be made to remove the ]adleg

from the machine excessive overflow is also dangerous.

2.5.3. Ladle Nozzle becomes narrow due to skull build jp

In this case, the ladle nozzle can b2 opened argain
by oxygen lancing.®he level in the tundish should not

fall below 100 mm during this operation.
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2.5.,4. Sliding valve breakouts

If careless preparations or sube-standard
materials are used then sliding valvecreates problems.

2.6. END OF CAST

Particularly in the case of sliding valve
mechanism the ladle nnrzle should be closed as soon as
slag appears. In General the ladle slag should not

be poured into tundish.
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L | past pinch roll 2m 12,9m At this point, the billet

3. STEEL SUPPLY TO THE MOULD

3.1, Casting speed

It is influenced by factors below:

a) The casting speed should be such that the
solidified strand sheet leaving the mould is strong
enough to withstand the ferrostatic pressure.

For this caster, speed ranges are belows:

Section Casting speed range
100 2582 =i 3,0
120 | 2R e 3R
150 156 w108

(b) The billet must b-e completely solidified prior
to cutting. Based on M/C Design, the various distances
measured(along the strand path) from the mould level
to the significant points are as follows:

Tangent Roll 9.4 m First point, where billet
receives mechanical stress

Last pinch roll 10.92 m 2nd point where the billet
receives mechanical stress

should be fully solidified
under normal casting conds.

1 m in front of 14.4 m At this point, the solidi-

sheer or torch fication must be complete
cutting unit under all conditions for
safety.
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3.3 Casting speed_ and through puts

Section Casting speed Through puts

- Range (m/min) Kange(kg/min)

100 2.8 - 3.0 213 - 228

120 2y 2wl 258 241 - 263

150 1.6 - 1.8 274 - 308
Specific weight = 7.6 g/cublc.aon.

3.4. Casting
The essential duties of mould operator during a

fast are below:

Adjusting of casting speed

Speed should be so adjusted that the steel
quality corresponds to the tundish nozzle flow rate.
The steel level in the mould will then remain and shounl.d
be as constant as possible., If speed is not adjusted
or latestarts may result in overflows and breakouts.

Slag fishing

Slag floating on the steel level should be

removed with a wire rod.

Check of mould lubricaticn

The repressed oll flow rate should beadjusted

+o such an amount that the csteel does not stick to

the mould wall during upward movement of mould.
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Ther= should be no excessive oil floating on the
Steel level. Flow rate should remain constant for a
certain billet section.

Chservation of steel stream into the mould

It may be noted thatsmall steel stalactites
build up on the tundish nozzle exit due to damaged
nozzle such stalactites should be pushed off with a
piece of p rod or burned away by careful exygen
lancing. Skull must be removed by small crow bar.

3.5. End of cast

The throughput will decrease with the decreasing
stream level, in tpe tundish at the end of the cast.
As long as the slag runs out of the nozzle or the
casting stream becomes unstable due to too low steel
temperature or too o wcasting speed, the steel supply
to the mould has tobe stopped by swinging in emergency
launder. Casting speed should be reset to the
normal value, If any reason causes the strand to be

runvery slowly or stopped for a period, the secondary

cooling shoul:l be regulated to prevent the strand from

being overcooled.
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4. DESIGN
The mound consists df two parts:
i) Mould tube made of copper;
ii) wWater jacket

The mould tube is fixed to the key plates and
mounted in the water jacket sothat it can be freely
expand downwards. Water seals are fitted at both ends.
An oiler plate is mounted at top plate, attached to
to the bottom df water jacket are rolls adjustzble by
excentres.

For each sectionsize, it is recommended to have
assembeled water jackets and copper tubes ready as
spares in order to reduce mould changing time.

4,1. Mould tubes

The mould tubes are made of phosphorus deoxidisefi
electrolytic copper with a hardness of 70 - 90 kg/sq.
mm. They are tapered and chromium plated.

vihen mounting the.mould tube, care shoul-l be

taken that its position is exactly central in the

water jacket in order to ensure a uniform cooling

water in all the four sides.
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4.2, Foot rolls

When using tapered and chromium plated mould
tubes, the foot rolls prevent the lower part of the
mould tubes from wearing out excessively and allow
on the other hami, an easy dummy bar insertion, These
rolls must be adjusted accurately to the mould bottom
dimension and must be strictly parallel to the
mould side walls. The casting radii template should
be used for chocking this point.

when iron tapered and slightly tapered monlds
are used the foot rollers fulfill thefunction of
centrally locating the billet into the mould‘Cavity in

order to provide uniform primary cooling.

4,3. Mould lubrication

The repressed oil is fed to the various oiler
plate outlets by means of an oil pump through
separate feed lines. Distribution of oil should be
equal in inside surfaces of tube, 0il supply is

proportional to pump speed. 0il supply must be checked

during casting. Oil consumption depends upon -
a) Surfsce of the mould tube walls

b) strand section
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c) Cast steel quality

d) Casting speed

An oil supply of Ca. 0.6 cubic.cm/min/cm circumference
of cast section is usually required.

4.4, Mould cooling

Optimum mould cooling is achieved with a
water velocity between 5 and 7 m/sec.,in the water
gap found by mould tube and water jacket, Water

qualities for the section are below:

Section Optimum flow range
100 720 - 1010 1/min
120 £e0 - 1250 1/min
150 1080 - 1520 1/min

Hardness of the mould cooling water shouls not execrnrl
2° dH(German hardness) . If hardness is more, deposits
(CaCO3) will result on the mould wall, leading to the
overheating of the tube., Tube will also deform.
Preferably, zero hardness is used. Variation of the

mould cooling water has small effect on the billet

quality prcblems.
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4.5. Maintenance and_cleaning:

— . W—— —

Good maintenance and care of the mould during
operation will result in higher mould life. Breakouts
and overflows shortens a—mould tube 1life and physiecal
damage.

After every cast, the mould tubes must be
cleaned of the residues from burned oil and carefully
inspected.

4.6. Mechanical damage

Longitudinal scraches in the lower part of the
mould tube cause no harm. Longitudinal scratches
in the upper part should not be wider and deeper
than 0.5 mm and tﬁe surrounding area has to bhe qround
and polished carefully to remove any sharp films.
Heavy scratches in the horizental direction, especially
in the upper part may lead to breakouts.

4,7. Wear at mould exit

If the chromium plating in the lower part of
the mould is worn, t'e taper may soon be lost.
Billets cast with moulds having only a Small or-one
sided taper are inclined to show Rhombic deformation

due to uneven cooling. Fhombic distortion can also

lead to breakouts, usually well below the monld e:=xit,
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In this case the moulcé tube has to be exchanged.

4,8, General remarks

With the mould tube lives being achieved today,
the tube costs/ton of steel are culte low. It is,
therefore, advisable to replace suspicious tubes than

to risk further breakouts or defective billets.
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5. MOULD OSCILLATION

5.1. Design
The mould is mounted on the mould table and

oscillated by an ecentric drive a on a curve
corresponding to the casting radius.

5.2. Stroke and frequency

The stroke length is 0 - 24 mm, The frequency
can be chosen between 75 and 100 strokes/min. Because
0f the ecentric drive, the mould oscillating speed
changes during the up and down movement according to
sinusodial function.,

The frequency should beadjusted in such a way
as to achieve a mean mould speed of about 30 - 40%
higher than average casting spead.

5.3. Deviation

The oscillation movement of the curved and
parallel mould,tube sides should be checked after
every major repair period with a dial gauge. The

ma.:imum horizontal deviation(tolerable)measurad on a

new mould tube should not exceed 0.2 mm at the casting
stroke length. These tests are dcne dynamically to a

colid inden2ndent structure(e.g. tundish car).
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6. STRAID GUIDE

6.1. Design

Strand guide is provided between mould and
pinch roll unit. The spray tubes of the secondary
cool ing are.attached to this guide, The guide consists
of a water cooled frame with fixed positioned rolls
and dummy bar guidgs on the outer radius side.

6.2. Adjustment of strand guide:

ﬁormally,the roll opening in the strand guide
are adjusted to width, 5 mm to 10 mm wider than
the cast section. After & every replacement, the stran{l
guide must be aligned with the mould. This 1s done
with the help of a special radius template which is
lowered down the mould cavity. The curved sides arc
alligned in such a way that the rolls on the outer

radius match the machine radius.
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7. DUMMY BAR
7.1. Design

Dummy bar provides the connection between
mould and pinch roll unit at the beginning of the
cast and its head is closing the mould bottom. The
dummy bar is flexible in radial direction and link
type design.

7.2. Insertion of dummy bar

The dummy bar is introduced approximately
100 mm into the mould tube reversing the withdrawal
unit., The sealinqg is achieved by tamping a l=ngth of
asbestos cord firmly into the gap between the dummy
bar head and the copper tube faces. This sealing
must be covered with m nail nips. Then wire rods
(6=12 mm dia) should be placed around the starting
anchor @ accelerating the solidification of the

liquid steel at the beqginning of the cast.

RAJIV JASUJA
181/84
PAGE NO.ovvosenserrreenne S




Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

ROLLING
SECTION

RAJIV JASUJA
181/84
PAGE NO<: -t i



Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

BOLLLNG SECTION

‘ol w ﬁwwo; steel is cast continuocusly

into lengths of sualler section which are subsequently
parted into shorter lengths, For the majority of
applications the cast material has neigher the shape
nor the metallurgical prop. required for the ultimate
product. Consequently, stecl is mechgnically worked
to the required shape in the course of which the
structure is refined with gecompanying improvements in
properties,

Hot working may teke the form of rolling, forging
or extrusion, Forging was the earliest method to be
used but rolling hes proved to be a high speed process
capeble of hendling lerge tonnages to relatively
close tolerrsnces. Wevertheless forging snd extrusion
een impart properties mot found in rolled products so
that these methods have their gpplications,

stool. m].uns consists of pasaing the msterial
usuglly termed the stock, between two rolls driven at

the same peripheral speed in opposite dn:ecttm
\mtd. savee 2
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ole
gnd so speed thet the distance between them is BOmMaT
less than the thickness of section entering them.
In these circumstances the rolls grip the material
ghd deliver 1t reduced in thickness, increased in
length & probably somewhat incressed in width,
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11 SLASALVICALION |

Folling Mills can be classified with respect to
number snd the arrangement of rolls, The simplest and
most common type of Folling Mills is twoehigh mill
rolls of equal size are roteted in opposite directiong.
another type is Three-iiigh mill consisting of an upp
gnd lower driven roll snd a middle roll which rotates
by friction or each mgy be separstely driven, The
third type is the fureliigh mill, In this small
diemeter rolls, roll the product to very close
tolersnces, They need lesser power, For small MMJ

B

rolls have less strength gnd rigidity them large ro
they must be supported by e large dlsmeter back up
rolls, There is another type called Cluster Mill .

In the factory we use a combingtion of Two-liigh
end Threeeiigh mills in rolling,
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111
BULLING MILL PLANL.

Sech set of rolls is celled a stund, The stands
as 1llastrated in fig, is having a housing, Ueshaped
freme-work cast in iron or steel.

It has a separate top casting and are termed open top
housing, another type is Oeshaped housing. In this
faectory we have U-shaped housings.

The housing is bolted to a bed plate embedded in
conerete snd housings are separated by tie barsor a
common top casting)e

The space enclosed by the frane work is called

window in which the roll chocks are locagted, The chock
house bearings which support and locate the mill rolls
The rolls are driven by spindles. The rolls housed ha
their axis horizontal.
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Adble LAXOUL
There gre three mills in this factory. The Fourth

15 under constructions (1987).
The three mills are ie

1, 8ix stand 14" M1l
2¢ Six stand 12" Mill
3¢ dnother 14" Mill called coil mill

in vhich there are in all
four sets of stands 4, 2,
4 & 2 in nuaber arranged
in series,

ALl the mills stends are positioned in g line sidd
by side gnd coupled together by spindles to a conmon
drive. Such a layout is called open train,

In the coil mill the lgyout is cross country
mill arragement, The stands are usually arranged
side by side in two or more parallel lines & are
spaced so that stock leaves one stand before entering
the next. S S - %
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All modern Folling Mills including this factory
are driven by alternating current motors, They use
a flyvheel and are restricted to a fixed speed, Flye-
wheel is needed to curb the fluctustions of energy
when pesk loading occures during rolling of the stockd

The drive to the rolls is trensaitted from the
flywheel through the gear reduction unit and then
through the piniens by spindles, To accommodate roll
gap adjustment the spindles are fitted with couplings
which gllow a limited amount of spindle sngularity,
universal coupings are used in mills which ere based
on hook design basis, liere the coupling connects the
driven & the driver shaft by means of a sleeve which
has splines at its inner peripharyi.e. it is a sleeve
or muff coupling.
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MLkl SSARINGS
Folling mill Bearings are required to withstand

extremely severe operating conditions including heavy
shock loads, varying speeds and extreme temperature
variations, end they are oftem vulnerable to the
ingress of scale dirt gnd water, M1l Bearings used
in this plent ere plain metazl bearings.

The beering has to withstand both the radial roll
separating force and the roll gnd thrust, This bearin
is fomed by running the vhite metsl eotec, into recus:L
of cast chocks, which sre then machined to profile &

drilled for grease grooves. The recesses hold drilled
for grease grooves, The recesses hold metal for radial

& thrust logds,
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Se B0LIS.
The terms deseribing the parts of a roll gre

indicated, For most duties rolls require strength,
resistance to vear snd resistance to heat and roll
materials divide into the catcgories i.e. iron or steecl.
Steel rolls are much stronger and tougher thsn iron
rolls, but wear more quickly due to their low haﬁnm«‘
As the rolls wear through use, the shape end surface
finish of the product 1s affected snd ultimately the
rolls have to be withdrawn from service to be returnedy
t0 a smaller dismeter,

The surfaece hardness 18 a measure of wear
resistance ond with mgny types of roll the hardness
decreases as the rolls are turned down.

MATLRLAL FOR TYPES OF BOLLS
1, Cast Steel Folls
2, Chilled C.I, Folls.

A chilled roll i1s so-called beceguse the barrel
is cast against metal surfaces which ceuse rapid
solidificstion providing a hard brittle surfece of
white iron called the 'chill’, Contdessese ol
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SOLL ARJUSTISR
In both horizontal & verticel mills odjumunt%
are necessary to give variations in the roll gap & for
axial glignment of the rolls. The roll gep adjustment s
usually referred to as screwdown and it is convenientl
echieved in simple Two-High mill by keeping the bottom

rolls fixed and gdjusting the top rolls by taut end

bolt arrangement.
In Three-ligh mills the middle roll is usually

fixed while the top & bottom rolls are adjustable.
ixigl or latersl adjustaent of chocks 1s
necessary to locate the roll end to align the two
helves of a groove, The simplest method utilizes ¢lanp
or fingers on the housings to retain the chocks within

windows.
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VII
CESSORLss

m%m:-y & many intermediate reversing M.J.J.J
manipulators are required to handle the heavy stock
between passes. In this plant mgaual lgbour performs
the function of manlpulatorse

Guides as the nagme emplies assist stock in

entering end leaving the rolls. They are termed eatry
or delivery guides according to their location end arg
customarily secured to rest guide or cramp ber,
running in parsllel with rolls and mounted across the
housing.

| Eoptn; trains have previously been transferrefd
to in which the front end of the stock is caught as 4
emerges from one stand and looped through epproximet

183 into the adjecent stend., Originally this function
wag performed manually but as stock sizes & speeds
have increased the sutomatic repeaters have been
developed,

Contdessssel
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E coff&gim of hot stock from g rolling

mill presents problems in most types of mill but the
nature of the problems vary a great deal from mill to
mill, In heavy mills the problem is largely one of
collling large tonnages of stock, whereas with high
speed re-rolling mills the problems are centred around
the arresting of fast moving stock and collecting in
such a manner that the mettlargical and physicel
properties of fast moving stock are not adversely
affected, Consequently heavier products are delivered
in st. lengths to cooling beds where the stock can

be suprorted for cooling, but for lighter products, uh*'o
the rolled out length 1s great collers are used direct
from the mill to gvoid the necessity for shesring into
gshorter lengths for handling.

The coilers used for narrow snd some medium
width strip mills are vertical aﬁiur coilerse a4
horigontal spindle coiler synchronised to mill speed
recelves the front end via a series of guides and
coiling then takes place continuously with the mill
while the remaining stock is being rolled. Contd 3 _
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In one design end of strip 1s guided to a fun#
expanded mandrel gnd the guide rolls remaln in place

for a significant proportion of the cooling line, when

full length 1s coiled the coller slows down, the mazndrel

collgpses &« coil 1is pushed off,
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BRLL PASS
in snnular slot turned in the body of a rolling

mill roll is called the roll groove. 4 combination of
the grooves in two mating rolls is termed the roll pa”f
Te design of the roll passes is based on the knowledge
of the theory of plastic deformation of metel. Sizing o
each rolled shape should be in keeping with the principles
of the given metel rolling method gnd with the design
features of the given rolling mill. The proper pass design
provides for steady conditions of processing and ensurep
high quality of the rolled products as well as the most
favoursble technical and economical characteristics of
the production,

By the Eoll Pass design or sizing of the rolled
products is meant the distribution of deformation among
the metal passings in rolling snd elso the design of t.b+
shapes and calculation of dimensions of the roll passes)
as vell as the design of rolled workplece sections.

Contdeesesed
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The following types of roll passes are prevalentjie
(1) Cogging down passes (used for initial cogsing
reducing the crossesectional area of ingot or billets)e
(2) Preleader or roughing passes (used to reduce the|
crossesectiongl areas of the rolled section snd impart
it the first shgpe),
(3) Legder passes (these are next to the last passes
vhich impart the final shape & size to the rolled sectiohs).
(4) Finishing passes (used to produce the final

shape)e

The oonunmﬁmmmu with box

passes and changes to diamond square seguences although
there are examples of such mills using g digmond square
sequence throughout, Three-High snd (TwoeHigh) reversing
mills eaploy l.)ox passes formed by open square sequences,
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SHAPTING GRONETRICAL AI'D RBEAL ¢

A C S

kenl surfaces, obtained on a solid body by ~ny

method of working the materi~l ( castins, preccworkin-,
marchining, metallizing, ete.), have one fe~ture

in common, consisting in the foct that ~»ny resl suyf~cae
is only » cert~in approxim~tion of the corresponding
geomebtrical ( imrginary or "ide~1" ) surfrce. Therelorg
the processing oper~tion of producing ~ re~l surf-ce
~lre~dy incorpor-tes the process of snping thav
corresponding geomebric~l surfoce or, in otner wo.ds,
incorpoimtes the process of geometric~lly shiaping tLhe
renl surfacee

A geometrical surface is usually defined ~u the

trace obtained in the motion of one g-ometricrl gener-ijng
line, c=2lled the generatrix, along ~nother geometricnl
gener~ting lLine, cnlled the directrix. Phe trael ib
understood to be the shaped surface conceivea ns o
contin.um of consecutive gecmetricnl positionsol the
senerating linee.

vonsequently, (O glinpe 21y seometrieal Buifacy,
two geoumetrical generating lines 2nu tuaeil relative

_motion nre required ( Fi:.la through K)o

Real surfacns can be shapad on metal or oth
matorinl with the aid of auxilisry bodies h~ving
auxili~ry re~l surfaces, lines and points which shall
be conditionnlly referred to, from here on, =7

auxili~ry miterial eloamarits in contr-ect to the im~ in o

elomente, nonexisting in re~lity, which.cre te by s Liegs
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nlso condition~1lly, geometric-l elcments. the

geometrical gener~ting lines ~nd, counseyuently, thie
required surf~ces are¢ produced in tu. motion of tlueie

re2l ~uxili'ry elementse.

The relative mptions oi the geometricnl linss in

producing surtnces are calied formitive moti us

Therefore, the shaping of a surface prim:rily
involves the production of the geowmetrical gencrabling,
lines, as a r-sult o1 whose relative formative woticnps

the surface ic producede.

e
<
—

There are four methods of predncing freometlri
lines with an entirely Adefinite number of formrtive
motions.

3}

The forming method ( FPig.,1g) is one in which the

| confimur~tion -nd extent, or length, of the ~uxili~ry
mrterinl line coincide witu the configur-tica ~nda eitong

of the line being produced. The l-tter 1s obt ired 7

3 Y | + Yy ” -~y '._.__-
a copy or "mirror refluction” oi the mterinl 1li:
The geometrienl line 15 produced without any feyrmd

.

Gonbds eiaia
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-
motions; 2ll that 1is required is a positioning
mot foh 4o move thelauxiliaryfelement to the initinl
positione
The generating method ( with one formative

"motion-®olling) is one in which the line ( Fig.1h)

£

= -~

iz obtained as the envelope of the consecutive

positions occupied by the auxiliary elcment ( in tuc

form of a line) as it rolls along the line being
produced.

The tracing method ( also with a single
formative motion ) is one in which the auxilinry

elemant in the form of »~ mrterial point (Fis.1i)

produces the line being formed ~8 the trnce it le~ven
in its motion ( the mterinl point is understood, ol

course, to be n short length of the cuttin, ed,e on

the tool)e &

The tangent method ( with two or mor: formtive

motions) is one in which the line being formed is

tangent to a series of supplemenialry auxiliary lines,

iv & « f
Contdese«st/=
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i-2. SHAPING GEOMETRICAL AND REA. SURFPACES

Methods of producing the geometrical directrix
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Fig. 2. Pussible methods of shaping surfaces
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el
produced by the material point either by the tracing

¥

method ( Fige1j) or the tangent metihod ( Fig.lk).

-

To produce 2 specifi~d surface, it iy neceru 1y

o

to have a geoumetrical generatix and directric o1l na

£
correspond ing confisuration which c¢an be foramsd by any

one of the four wmetunods outlined avove. 1L Tollows Luat
the mubuuus.Of shaping surfaces are composed ol Lie
methods used to produce the geometrical generating
lines of the surface being shaped. Since many
combinations of line form~tion methods are pos=sible,

the method of shaping » surface depends, not only on the
conficur~tion of the ~uxili~ry element ( cutting bteol )
and the method of producinyg e~ch sep~r-te soney~ ting
line, but ~lco upon the combination of methods utied rop
geonetricnl formation of the gener~ting lines.

e Figure 2 illustr~tes the geometricnl mebnods ol
shapipg various surfaces depending on the combinatfion
of methods used in the formation of the geometricnl

o1 formin::

gener~trix and directrix. In embossir

]
(=

sheet metal ( Kige 2a), both geometrical prencrating

v .-
LN e s 6l
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-
'lines are .roduced byithe forming metihod ~nd
therefore no formstive motions are needed. Une motion
for setting the mterial auxiliary surfrce into its

final position is gufficiente.

In rolling surfaces ( Fig.2b), in particular in
burnishing bed ways with a roll, the generatrix is

produced by the forming metnod ( formition oif the

line along the roll length) while the directrix iu

~

obtained by the generating method anu therefore one
formitive motion irs required. Here F{ ig the rolling

motion of the burnishing roll.

ad

In cutting thrend with a form tool ( Fig.2c),
the configur~tion of the gener~trix is » copy of the fo}lme

cutting edge of the tool, while the helic~l dirsctrix

ris obt~ined =8 the trace in »~ single form-tive motion

) ’
Vg B

When thre~d is milied with ~ gingle-thrend

cutter ( Fig.2d), the generatrix is produced by the

forming metiod ~nd the directrix by the tengent ., ... {, -
RAJIV JASUJA
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=
mathod, the latter requiring two formative woticnoc:
? q =

rotntion Iy ¢ rokaiion and helicnl motion F 4
. -

four precedin, cases by the forming metiiod wnich

requires no formative motions, wihils the directrix

is produced by the forming, sencrating, tracing or

tangent metihod. Therefore the number o1 lorm:iive

only by %“he method of producing the directrix.

The generatrix ~nd directrix of the au:frce
being shnped ﬁfe produced in the remrining
ex~mples ( Fig, 2f through p) by one or sev-r-l
formrtive molisns ~nd therafore the number of
formitive motions required to produce -~ surf~ce

nomoLlon

rr———
LV

will be Lhe sum of (hie numbers ol Tormhb
required to produce e~ch of the two geonetricnl
remaining illusvrations of Fig. 2 show the follo:l

machining metuods and the corresponding metnous Of
(1"3'\',‘”; . ..

The geouwetriecnl generatrix is produced in the

motions r~quired to produce the surface ir determined

3 o i1 ¢ i\ 3
gener~ting lines of the surface to be mchincd. The

1/=
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R
seometrically shaping the surfaces.
In Fig. 2f, a ball'is burnishing a contoured

suriace ol ruvolution by the double rollin, metuod it

two formative motions: I being the rollin, of the
ball around the circumference and I- being the rolling

0f the ball ~long the curvilinenr contour ( profile)

of the surface of revolution.

Figure 2g illustr~tes the gener~tion of the side

surfrces of the teeth on -~ spur ge~r by me~ng of -

ge~r=-shaper cuiter, emplo,ing » combin~tion of
the gener~ting ~nd trocing wethods with tuwo formtive
motions: Fy ( gener-ting motion mnde bp of co-ordin-lLet

& {

rot~tion of the ge~r bloank ~nd cutter ) ~nd VF.j

(rectiline~r motion , or fead, of tue cuttur).

In I'ig.2h a spur pgear is bein_ pround with »

helically vrofited ( worpm t?pg) grinding wheel by 2

combination of the gensrating and tangent motnodo.

¢ b¢ UA S e
Ol i(le o o s o ot

s
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form along its

standard rack, this

form nlong ite length.

two motions F, ~nd Fg1,

two formrtive motions.

the Telief surf-ves

formtive motions: ¥y

F g4 9 loRz ., helixe.

cener~tion for shaping the tooth

length. Since it is

rotation is

along

Three formative motions are required:

motivns= grinding wheel rotation anu itse long itedinnal

motion along the teeth- are requiied to shape Lthe tooth

thhe wheel to ootain the generating wolion ol

us ed

Consequently,

formtive motions coincide and the gear 18 rround

In Figes 2f = rot~ry ge~r-chnping

gpuy gear by the tr~cing ~nd cener~ting

orr—he

plain miling cutter ( Fize2k) nre relieved

-~

pointed tool by the double tracing method with

proflle, ~ud two

necessary

heliesl beoth of -

an Archimede~n spir-l

one motinn is

L%

LU 0 f'," L|>

L1 e
bo chape Lhe Looth
two of the thres
$1th

cuttor

'i?'.‘:_"i""l L1 £l

by o

twe
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)

In Fig. 2n » disk-type grinding wheel is gener-tion
grinding ~ spur ge~r with three formitive motions,
A

By » Fgq 2nd Fgp , by » combination o the ton_ont

and gener~ting metnods.

wheel by the tangent nnd tr-ocing metunod with threeo
formtive motionse.

'he milling of 2 curvilinenr thnree=dimenticnnl
surface with 2ng dénd milling in a tracer-con.rolind

duplicating machiine ( rise2p) iv aone by the doub J.ex

tangent wetuode Hach o1 the cirvilinear el raling

(o=

lines is produced by two motions: by , ANG sl ox
¥ . To venlize this method, four formntive rnobi-nes

‘.f‘:‘?

are required but, since the cutting motion Fy

participrtes in the production of both lines, "‘"ﬁ""'

only three differcnt moi iong Are neces#"rye

Three combinetions of line Jormniich

Contdessstu/=

A curvilinenr surface is ground in Mig.20 with ~ diis
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TABLE 2

lutervelation Between the Proccssing Method and the Method of Geometrically Shaping a Surface .
Processing method Formative tool ﬁ”:}mﬂ""’ g ::'l‘:l:l:‘l'"“? ‘m“ e {&E
Reneratrix L directrix SRR

Casting Foundry moulds  Surface Forming  Forming 0
Die forging Dies Surface Forming Forming ]
Blanking Dies Line Forming  Tracing 1
Knurling and rolling Knurls or rolls  Line Forming Generating i
Ball burnishing Ball Surface Generating Generating 2

Metal cutting (-mnchlnlng) Cutting edge Line or point Tangent Generating, ftracing 1 to H

or tangent s

Grinding Grinding wheel  Line or point Tangent Generating, tracing 2 or 3 2

or tangent o

Honing Abrasive sticks  Point Tracing Tracing 2 a

Abrasive vapour blasting  Abrasive slurry  Surface Forming Tracing i >

Buffing Buffing wheel Point Tangent Tangent 3 ﬁ
Lapping Lap Point Tracing Tracing 2
Superfinishing Abrasive stones  Point Tangent Tangent or tracing 3
Ball hole-burnishing Ball Line Forming Tracing 1
Hloti‘trlcal-dischnge machi- Electrode Line Forming Tracing * 1

ning
Plastics moulding Moulds Surface Forming Forming 0
Metallizing Workpiece Surface Forming Forming 0
Chromium and nickel elect- Workpiece Surface Forming Forming ]
roplating Lo size

Ultrasonic machining Sonic contour Line Forming Traci.g 1
Wire-drawing Drawing div Line Forming Tracing I
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-

( Fig.2e, i »nd m), gener~ting ~nd forming, tr-cing
and forming, ~nd t-ngent ~nd forming, ~re purely
theoreticrl cns8es that ~re unrenliz~ble in pr-etice.
The shaping ol surfrces by the tr-cing ~nd
tonzent mebhod ( Figz.21) has found no ~pplicntion

ag yet in its " true form".

In the gener~l cnse, the number of formrtive

motionsg is determined by the egu~rtion

I h J >=1 2 N
Nf m Ny + lig = V2 He (1)
ihere N = number of forumative moti nc required bo
2 produce the _eneratrix ot the geomptricnl
surfacee.

llg= numbeyr o1 formntive motiuns r guitud Lo
produte thc geowatrical directrix

number of coinciding formalive motionse
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INIRODUCLION -
i e Grinder is a device which is used

toremove unwanted or extra matrial from job or
Wwork piece.
Thig is done by appling suitable
pressure between the work piece ana the high sp-

eed revolving wheel . The extra matrial is chuc-

ked off by frictdon devaloped by the applied

pPessure .

Grindersmz are also used to produce

certain amount of surface-finish to the surface

to be grinded.
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KINDS_OF GRINDERS -
There are diff. kinds ol grinders
which are employed for diff. operations .

They can be classified according}&

to work done b§ them and the condition of working .
thus -

PThereclassification can be done as-

- Hanging Grinders .
- Fixed Grinder
- Vertical @rinder .
-~ Horizontal Grinders .
~Unidirgéctional @rinders .
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surface grinding

SURFACE GRINDIEG

1 tlorizontal Spindle Surface drinding

e

;_' - V—ft"ulcljl v g J. “.Ic..!.‘.' hilil"L"'- G128 ] i'i.u £ 5 5

for portavle grinders wheel uged are of

Garee Bond types, nauely,

(e Itesinoid
2% iubver
Je Vitrified.
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grincing n abrasive

UL'LL.-U.LJ.'J" Al Jilisi Al)l‘uh\.uJL'i"fi'_r_-:U'y L bl

Petifctn Saal il e =

1. rYroces, es « egulpment dii cusSea uhder Lol

llending uge abrasive TALILG  TOX BRI NS SWOTK pletEs
= 5] i & L

by menns of M/cing or selated methods. Avrasive
grains ars hard cristals eithsr found in nagunre or
2

manufactured. The most comaonly uced mrterials

ALUMINIU CL1DE

——

5 1LICON CAlW 1l &

wld s
Other materials such as giarnet ,
%irconia , ulass « even Walnut shell are ussd L0l

goile 2pplications.

pasic Lforms by Inaustirye

"JOML\.L.---.. . -(;/'“
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e BONDED to form a =olid shapsd tool such

a8 disks ( The basic shape of rinding wheel )

Cylenders, rings, Cups , begwents or stichs Lo lnme
a iew
ba GUATED  an backings mide ol papa2 Or - b

in the form of sheets strips « Lelts.
Ce Luube held in some liguid « sClid ©a:clcy,

( for iapping , rolishing, tuwbling }s Or pruopulled
by centritfugal force, air or watexn pruhsu:e (PEE TR 108 R

the work piece |\ wlasi cledllilg )
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n®]
.

The applications for abrasive prucscres ~1a

multiple & voried. lhey include:

2. CL.E’U‘-III".’__(_}., of surface, alen the

e e i - con
rsmoval of excess of wat 'rial jeh asg pough oli=ii‘ud
crinding in foundries to rewove gitss =2ud riseri.

b. oAl I , suchh as in Jorm griudin; o bool
.,uﬁigynlino.

Ce dleliv , a general oojective , bub ol

priuwwry iwmportance in precision rifuii,

(6 i GURPACE rlulod Libhudsiisiil, cliner
priuvirily as dn lay,.ing, aoniu, « Xollisuing or

e e BRG]

gecondrry ovjective in other types ol iwrn

Qe SEPARATL..:, 2 in cut of

f & slicit

oparation.
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viA L Flalw

the wmnin fiedd of appdicition of Avragive

proceuvs is in meval working , vecause 0f the crpreity
of abrasive rains to penctrate into even ie ivsrdest
maburials and r'l.L.LC,.YS o lOWeVver, taeg Sreal diirlnunss O 1

tlie ~bragcive grains mkes the procecs aleo preler: ed
g other hand materinle, siuch as gtones
slase & certain vypes of plastice.

Abragive procerses are 2180 chosen 101
working relatively soft materiils such 28 wWuod,:1dbb 1
etce , lor such reasous as i h stock rewovid tou.5,
long-lasting cutting 2pility, sovu lorm coiil 1, <

{ine Tinish of Ghic WOrAcd JUrlacCes
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Grinder which are used are.of hangling
kind in which the job is fixed and the grinder
X is in the manuvdl control .
Job is kept horizontly and the grinder
is then moved along the unwanted matrial .
Grinder can ¢ of this kind) grind only
along the axis of the job because the axis of the

wheel revolving is almost vertical .
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21 DISADVANTAG ES

ie

- UNBQUAL kEruVAL OF MALKRIAL .
4 NOREQURIED SURFACE -FINISH .

4 COSTLY METHCD .

- DANGROUS FOR WORKER.

2.2 ADVANTAGES _

- COMPACT UNIL .
- FAST PRODUCLIUN
- HASY I'v BANDLE .

- NO STRIGTNING IS5 NuogDED.
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wailavle from about the beginning of this century,

GRIUDING WiBBLS

ABRABIVE WALERIAL

in early times, only natural abrasives oo

iloWwever, winWlactured avrasives, priunrily silicon
Carbide « aluminium oxide, have replaced the rsural
nterials, even natural diamonus hive been aluost
Completely supplanted by synthietlcse. oWpericl and
consrollavle pruperiies, and dependaole unlioricily
charactericed the minurlictured aoras.ives.

Both silicon carvive « alumenium uv.lue

abrasive are very uard ana britile, Luais oribilen

ca2lled friability ic controlliavle for dirferent

applications friable avrasive break

forming sharp edges. This decreases the force
needed to penetrate into the work miteri~l and the

heat gencrated during cutting. Friable abasiv

o1 il aie 5 .,;/'_.
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are uioSt coamonly usea foyr precision « finish

grinding. d=ough avrasives resist fracturs ang 12t

longer. Lhey are used for rough grineing, soagoia
ind off - wund grindling.e .. /
|

A8 a general rule, altuouch subjuct to
variation -~

1e Aluminium Uxide aprasive are useu Lul
grinding plain and alloyed steel in 2 solt ol 1 e
condibtions.

2. Silicon Carbide abrasives are select {02

cast iron, non =ferous metnrl: and non-motalic
mwirteriils .

—fhesizegof brasive gryins e o
in accordance with coummerciil standrd Cese271-0.
bored on U.o.5tand21d sieve

5¢ the grain sizes

des:ynated by nuabers wulch approximte the nuaaper

\J.::I‘J....J/‘——
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- -

of 'L-,r'li.u:; per linear inch. Griuding wicels are usu2li)
gdade with a single size of graiu, although rdiedli,
Wwicel manulacturers sowe lLimes deliveratvely mlx Lwo
or more grain sizes for functional reasong. [hiie Lerm

JRIT size is also used for designate grain vilrce
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sl Il wA "SnIAblo

1. Alumeniwn Uxidee.
2e Cilicon Uarwvide
Je Dimond.

4. Grrnete

be Zirconias

G 1i112ASSe

Te Walnut Shell.
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pATERIALS BUFLOYSD
1% Dild Steel = (M.B3).
2+ Canl Iron 5 P Ty o

5+ Die - Irofte
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1A I k}biu.' Ul aivlo

: S slectric liotor.
162 urinding wheele.
475 Mecuanlicdal Artan: smont .
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1.3 HBCURITOAL GUIEUI i 13
1) Lower Base Plata,

b) Uj)")‘ ¥ iy ‘.gr\“rgr. ll ,;; i

c) Dearin

Li) Guides.

e) vie CasSe.

il Lies.

&) dorizontal drive nut ( ogurre Ljype ).
v ot _

1) L3N ALES .

i) woller Ga, orts.
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1e00) LUwih SAos sLALl
wlagcnsions - 2500 XK D00 A 2L-
Paterinl - M. S

s y 2 £ DD
Vriiginal oize -~ 2550%

2. 500 X %00 % 21

(

anond b o

fools Used C‘-’ﬁ’.{]lc fLOr,;,lf [,

/G Uced - PLoancr

! ) ~ \ 71
Yrocesges I'roformed - pPlan 7.
Bore Din - 40.
uzpth of Jore - Lk
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1a3sb) Ui".;k’_j‘i'fi _i}_, A *_LEE
Dimantions - 2500x300 x21
- -
mtorial LSO S
24 .;",
] = o~y Y- )
uriginal Gize _2550%x 359
- nh 7 2A
Minal Size 2,500 2 30D
-ILJ!“I
T p
Loouls Used ~ omglr. ’.m'nl m
I/ Used = p/amc/»-

Frrogetses rlololuwed -

}
B
S
-

Jore Lin

pl”"
Depth of Bore - 5‘37‘){ 16 D
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U.) \JI'UTLUJJ
o.ofl Unite - 4
I Lurisk used - 1 s A%
PO assied L0 e R R o1 G 73 )
s 1
';*o ! L e
o i’
J‘._ [‘:._.L_ __[ 1 1 I
)
3 .L".i,-]
4. .-!”l [
LA
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Engineering

biuensions
Lensth - 500 mm
Brgadth - 70
ielsht - 29 i
i cedaure
1. Four piceces of angle of Lengt
00 mia is Taken and are welded uwith the tuo
;;l Lud ( QL 'elcil plece ) oL dimguziong \ T =X
20 Sl OrE 1T LS .
e L‘(le ol t‘ii!, encll = l., 1- Wiae L4
perlectly saovith DY bl gpa? Uscle
Do A Biotaol O I SR Th il B2 T0
bength 18 mede with Che cdutbting tohl on: 8ilip e
l,/: prohe  Fina el derod vch ) 4 I
4.4 Thea e pi S n Lded i
upper pl indic on bl A ING e
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LTrocaaure

1. vo squares of t'iecknes!

29 mit « siues 140 mm are cut from a plata with

the halp of g8 cutters.
’ o .i)'\)t‘lx i 1ded jui-'t
[o1 y handlinz , are then shaped to €
v Lo S -
Je LoV maki e ol DYy
(% 1 = uli e lathe iiob Ll
3] 1 L OL the aie Lz el
4. 1N & « v i 2
iEn on cly oL e louu > Luesy; dnternal
baleiddiiy 48 dulle Witih tiie heélpy o die {
Lo sultnopde studse.
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i e mieCose

0. of ¢ o 2

taterials uued = PRI
rrocesses au loyoed = 1o Gas gnsti
Je e '
} 1 A 1
) k
Ulaensions
L R 1V

1 . . 4
u]f“-[L.A s s LAY

RAJIV JASUJA
181/84
PAGE. MO i BT



Thapar Institute of Engineering & Technology

Department of Mechanical Industrial Engineering
PATIALA.

niaes [0S

No,., of Dies- 2
MMSTERIAL - Die steecl
Processes employed - 1 Marking

2. Drilling
3. Fieling,

DIE SHAPE = Crossecticn of
Lockring.

Dimensions - s recommended
by WHELLS INDIM LID.

for Lockring + 3 wmmn.

S

On each side(Cledrtnes
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9) HORIZ ONIsL DRIVE NUT & BOLT

No., of Bolts = i
MATERIAL = M.S.
Proceggses employed - 1, Terning

2 - TaCing
3. Threading
(3quare Threads)
4, Step miking
(stEPJ. nNcy )

DIMENGIOUS _ B given in Diagram.
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§

3

-] R
T ’

3

| 3

I 3
! 3

:g

__% ‘

%a‘r __JT -
g“—ﬂujt:%ilk“ 2

Horizontal Drive Bolt
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ROLLER SUPPCRTS -

Roller Supports

Ne, of Rollers - 2

M‘D EI{I‘\L o M-S .
( Covered with Rubber

S

DIMENS LCHS - fsccording to the

piece to be grimled
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HDVANDAGE DF NEW MOULL -

1, Cheaper & less No, of qgrinding wheals

are needed.,

2, Longer life of wheel.

3. Lesser powver Consumption.

4, OCne motor can drive two units.

DISADLVA NAGE

1, Complex Model.

2. Lesser producticon in Camprison .

Inspite of these disadvantages this model can

work more efficiently if the skilled worker

is allowed to operdte it.
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