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RUBBE PROCESSING DENGINEE NG 

7 + 5)::. 
Question o. 1 is compul ory. er Four questions from the remaining taking Two from each group. 

Answers should be illustrated with sketch wherever required. 

GROUP-A 

I) leet the correct answer from the given alternatives : 

i) In a Master batch compound if the specific gravity is more than the specification that means: 

a) ulphur added 
(4 x 5):: 

b) More process oil added
 

c) Mor carbon black added
 

d) f the above.
 

ntage. 
ill	 In a banbury mixing it large volume of process oil and large volwne of carbon black & china clay fillers 

1+6) = 
are to be mixed in -'PDM rubber it is suggested to have 

a) ingle stage I low speed rni .ng
 

b) Two stage / high peed m.ixi.ng
 

c) pside down mixing
 

d) ugh mlx.i.ng.
 

iii)	 In an xtrudcr feedin if a two r II calen combinati n is for rubber profiles, then this equipment 
(4 x 5) := 

is known a :
 

a Vacuum - vent xtruder
 

) lnv nted "L" cal ndar
 

c) Roll r - die - extruder
 

d) Cross head extnlder.
 

iv)	 The' r version characteristics' can be identified by testing the rubber compoWld in : 

a) Money Viscometer 

b) Rheometer 

.c) Good rich Flexometer
 

d) D Abrader
 

The major reason for porosity defect in an extrudate profile is :
 

a) High moisttue in filler
 

b) w back pressu in extruder head
 

c) Trapper air & feed cut
 

d) All th , ove
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( 4 )
 

) Draw lh Rheogmph and indicate IV, MY, S , MT, 0 C T & RT
 
e)

(use a graph paper to draw the curve) 

(5 + 5 + 4+6)=20 
3.	 a) xplain the mixinn of (i) Mastication & (i.i) Ma ter batch process of a attlIal rubber compound 

b the suilable mixing p [ the foHowing :
 

i) NR compOlUld with 25 phr of HAF + 20 phr of ISAF carbon black
 
7. 

ii)	 POM compowld with 250 phr f PF carbon and 170 phr of paraffinic oil. 

a) 
c R mast r batch compound f specific gravity I. J15 is mixed in a F-270 Farrel Internal mixer & 

b) 
com und is mixed at a rotor ;peed of 40 RPM with ram pressure of 6 bar. The dumped batch weigh 

)
fi und to be 235 kg. Calculate the fill factor of the batch. 

d)
(10 + 4+ 6)=20 

c)
4) a) List out witb neat sketches the different configuration of calenders used in Rubber Industries. 

f) 

g} 
raw the process flow chart of Z type four roll calendering for tb the side coating of nylon lyre 

C !'d fabric. 
8. 

) xplain th three major gauge control ystems II ed in Z Type four roll calender for achieving 
)

uniform gaug . 
b) 

c)
d) What ar' the C<"llendering defi cts ob erved in rubber indu try (list out minimum 05) Expalin any tVtO 

d)
maj r alendering defects and its reasons for the sam . 

e)
(4 + 6 + 6+ 4)=20 

f)
GROUP ~ B 

5.	 a) rit a neal sketch of a hol eed extruder & explain th main parts. 

b) Where & why dual tread compOlmd are used ? 

L) Write the typical compound formulation f dual tread compound of truck tread. 

d) :xplain the factors affecting the die swell. 

6. a) Explain with a neat sketch the sali nt features of transfer moulding technique. 

b) List the merits and de-merits of transfer moulding process. 

c) Writ down the formula for calculating lhe % mould shrinkage. 
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(2) 

vi) During moulding operation' bumping' is performed in curing press: 

a) To improve surface finish to th mol eel product 

b) To avoid tackin s to mould 

) To remove entrapped air & va urs during molding 

d) To maintain molding p sure 

vii) eriphcrally drilled roll d ign is ufXrior than cored roll in 4·mll calender equipment, beca 
a) Tt c n urnes more water 

b) !l has slow cooling syst m 

c) T U not required 

d) The surface of the roll temperature can be quickly cooled or enhanced using Teu. 

L 

a 

t 

in)	 The PRJ test is conducted for: 

a) Reclaim ubber 

b) Dc-vulcanized rubber 

c) Green strength of SBR 

d) Technically specified NR 

:VIix) timum cure time ( oen in Rheometer is calculated by : 

a) Difference between minimwn & maximum torque 

b) Diffe nee between minimum & maximum cure time 

c) 90% of cure time 

d Tim required tor attaining 90% a maximum torque, 

x	 High temperature & sh rt r uring time i preferred for 

a) Thicker moulded articles 

b) Thin rubber moulded go 

c) ommonly £; r all NR products 

d) None of the above. 

xi)	 For all the General Purpose Rubbers, the ML 1+4 is nonnally tested at: 

a 105° C (b) 100 0 (c) 125 0 C (d) 800 
_ 

xii) To improve the dispersion and to g t the extrudate free from porosity it is preferred to 
llSe

a) Dual xtruder b) T-he.ad extruder 

c) Pin barrel extruder d) Hot feed extruder 

xiii) RFL Dipping proce is required forproces.~ing : 

a) Cotton ply tyre cords b) Nylon 6 tyre cords 

c) Aramide tyre cords d) Steel tyre cords 
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( 3 ) 

LA E means: 

a) Modulus of Rubber compo d
 

b ll)odulus
 

c) Ct.lf6 Index
 

d) Modulus of N6 tyre cord
 

')	 ODR means :
 
a) Open die rheometer
 

b) (. idative dje iii nt
 

c) illatin disc rheometer
 

d) Ordinary duplex rh·· meter
 

xvi)	 The unit of tensile strength of rubber compound is expressed in :
 

a) MFa b) Kg / meter
 

c) m d) Nem
 

xvii)	 The Marching Modulu ' is the meo property of:
 

a) SBR based tread compound.
 

b) itrile rubbercornpoWld
 

c) Butyl based tube compound
 

d) eopren based rubber compound
 

xviii) In a compowlded rubber ifthe free Sulpbur migrates from bulk mass to'the compond sheet surface, then 

l.h ph nom non is called as:
 

a) GeUingeffect
 

b) Bloomingeffect
 

c) Ozone effc;c t
 

d) u1phanizati n
 

xix)	 The Ii !Jowing molding technique is for complex moulded artide : 

a) Compres ion molding b) Injection molding 

c) Blowmolding d) None of the above 

xx) ML 1+8@ 125 0 C is related to: 

a) SBR b) IlR c) NBR d) NR 

20 xl =20 

2 a) Draw the working sketch of ODR & rvIDR Rheometer used in Rubber Industry. 

b) at are the lx1si of testing at high ternperture & [ow temperature in MDR . 

C	 What are th data obtained in M ney Viscometer d' Final batch compo4Jl(i testing . Explain? 
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7. 

a)
11 mixer & 

b)
l1ch weiglt 

c) 

d)
4+ 6)=20 

eJ 

o 
g)

nylon tyIt 

8, 

a) 

b) 

c) 
III any 

d) 

6+ 4)=2t e) 
o 

. 8+ 4)=2 

( ) 

R gum compolmd is cured in a steel mould at 1400 C ing a platen type curing press at room 

temperature f "'0° '. 

alcuJat the % mould hrinkage of the moulded arti Ie ( if gien, ccrefficient of ThennaJ expansion f 

NR= 216 x 10 -6. Steel =II x 10 - 6, volume % of rubber and acetone extractable 99%) 

(5 5 4+ 6)=20 

Following pr C.eS.5 problems n ml.ally observed in rubber processing. xplain the remedial aeti n to 

overcome th problem, ( answer any Five) : 

An undercure porosity i n I thick article of rubber product
 

The batch dumped un-mixed from a anbury
 

While extruding sidewall compound dimen ion variation due to ex ive die swell.
 

.Backrinding' problem in a fer molc.ling.
 

Spot under cure in rubber mal.
 

Porosity in a bladder slug extrusion.
 

'lorn edges while extruding a tread (4 x 5=20)
 

Answer any FOUR of the follo\'Mg: 

team heati ng system vs lectrica1 heating system. 

rrictioning Proce s 

TangentiaJ Internal mjx r 

Drilled I 011 v ored Roll system 

pre<.ldin operation 

Mould 'I aning Proce 
(4x - =20) 
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