BVEN 2025-36 | RTZZ&!«:{}E

G{:!"&f K RN“:{EE NT POLYTE LCHNIC‘ MUMBA ¥
CTERM END EXAI#{[INATION :

;-Prugfamme . : Rubbyr Techren h;r.:if {Randwich P'afiaa‘n]

~Conrse T:tln : Rubber Componnding sad Prodnction Testing
zan Hours; 50 mateEnrobnent Mo. ' | | |:. } h lj ; j
Inseructions:

1., Attempn ull the questiona,

L v  Dystrate vour anvwers with neel sheiches whemsver secoudary.

3.7 Use'of Mathematica! Tallss, Sieam I ah ' and Packet Caleulator {1mn~pi:ﬁgrammat+l-‘=} 18 prril 1511::]3,
141 Mitdhs on Right [Tand Side induats S5 mzaks for fhe ruestiarl, .

8. Assugins auitablo additioesd data, ¥ nﬁxgwr}f
'Ifr.' : C’D=C!GUI_LSE Lt 3CEI .:_;:_4‘ [=FEVELE -

O Atedptaey 81X _ S Marks
g, Dtate the ol of ST In pubher, : P, L-R]
b, State the e Dehound lasitiansa : - [C0-1,1L-R]
- & Bhrte tho Irenovianee 0ty D e ' ' : GO L-R) -
-, State the parimedeis bo sheasure abrasion et SOOSy L] -
< e Dhafins flame rssistnog _ C{COEN L-R]
o I~ Stare-the function of !._}!’J?_ and BAOR, o CH0-3,1-R)
8. Enlist the tost serfimined on viloanised rubhey. 04, LR
.- State the fomm heatagning, © OO, LR
i List oni waricvs v siberiaf dest of subber, - _ C 06 AR
2 Aty avey TR S E I Mzeden
I P E}iptan Im‘w Jegrze ol velesnizaion sfRts tha phyaical pmp‘ erlizs of robber.
e €61, L-A]
b 'Ekpla;-rr: wharificaner of e ing cluinicsf and environmental m&*'ng i ubber
C - indmmy : : - [CfR2, 117
ot dixplain the pl M*‘ful regpados iekes and its weasarement, . [0S, 14T
A Bxplain waier o Seniption “er BRI 819 2% PRI B
0.3 Atiengt any ,,xi-_i-:' : co 8 Maris
a. Bxplain e o gleatriral agest e o antl-eatio obbers, [0, L7
b Hxplsid ihe pm.r_.r:edr.i“f‘. ot i‘iH;iEﬁll“" LOVHeLNT teat, , {€CD3, 111}
6 Brplabis teef meocadiien heyafom s v m my [0, ) JT]
d. - Explain how tempessing: wd ity et 01 rubber-material,
T | L [C05104]
Q-4 Adtornod poy TR _ 12 WEarslzs .

a- Haplain the various snvir sl factorsghat impact-durability of rubbey,
iCo-1,L-R]

b Btate thadnree G Pae i § 1 Ses e D Frootson | [PG'?:-',L TEV
.. Bxplain feewmimeie Al lemteres’s Eh‘.l'f dampinig properties i -dvhaizic
appliceidn ' [C0k:4, L-TI‘

o Baplain e wwlnc ity omot bbb iasing. 0[O0, L-Rj:



tabsber.

" Expldin deaid load test and duwremeter test of rubber, . [CO-4, LU
Fxplaln-the role of siabilizer sutioridanis and antiozonants in extentting the

.

Wiy

WL N ?ﬁ:ﬁfﬁ-ﬁ?

Tustify @ Addian of calon Siaek improves environmental resistance in
[CO-6,.-T1 -

Atteimpt azy TWO 12 Marks

life-of rubber products. [CO-S, LU}
Explain constant vohume mothod for testing of gas permexbilily.
. . [C'G-ﬁ_, iLU]
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GOVERN M]LN T POLYTF (‘HNIC MUMBAIL

rI ERM END EX AMINATTOV
P_mgram:ﬁg : Rubher Tenhunlog}' (Nandwich Pattern)
Course Tiile ¢ Polymer Science
2:30 Hours! 60 marks lintolment Ne, L ¥

Writa types of polymer dﬁgﬁiddL]UH wﬂh mﬂlnplL

Inxtructions:
1, Attemnpt alf the questions,
20 Hhesbole yout asawors with aeat %Icelcms whargver necessary.-
3, Useof Mathemarical Tables, Steam Tehlo and Pocket Caleulatr ¢ 110u-pru<rm111mdLEL.} is pen‘msnhla
4. bBarky on Righd Hund 8ide indicace full marles for the quastion.
.5 Assumes sujtable additional data, if necessary
. 0 COTRSTOUTCOMIS, L ITVELE
Q.1 Attempt any STX 12 Murks
a. Define co polvimer with example, - [(CO-1, 1-R]
b, Give two cxamples of syothetic polymers. |01, L-U)
¢. Deline cross linked polymer with example. [CO-2,L-R]
o Wiile Dwo Lyvpe of polymctisation, : [CO-3, L-TT]
8. Deline polyaddition polvinerisation with example. [CO-3, L-R]
I Name any (wo polymcerisation technigues. [CO-4, L-U}
r. Define degree of erystallinity. [CO-5, L-R]
h. Deline glass transifion tonperatre, [CO-5, L-R]
i, Listany two type ol polymer degradation. [CO-4, L-T1]
.2 d'Lttempt any THRFE 12 Marks
a0 Distinguish between Walural and sy Iﬂhctlu pﬂl‘f”mr [(CO-1, L-A]
I, . I-prlELiI}. frae- Radical polymerizalion with exdmple. [CO-3, E-R}
¢, Write difference befween Bull polymerization and selulion polymorisation.
_ . [CO-4, 117
d. PiscussThermal degradation with exanple. [C0-6, 1-1)]
(3.3 f'\.tthpt any THREE _ 12 Marks
. Explain Average molecular weight, Write its F:mm;la [CO-1, -4
b, Write he difference between pmhmermtlnn & palyaddition poriymerisation.
. [{20-2, 1.- [j
¢, Explain cleciiochemical palymerisation with reacilon. | C0O-3. L-U]
d. ‘Iﬁv I.‘ltF: difference hel.‘r'r gen bulle polymerizalion and solulton pr:rl'if‘muru&tu}n
: : [C{] 4, L- A]
Q.4 Attempt uny l"ﬂ'UR 12 Marks
a. Daline the tcrm with cxample 1 l[mmopmh mer i} Terpelymer, [CO-2, L-R]
b, White difference between Random polymer and block polymer. | C-2, L-T} -
¢, - Explain rmass. pu]w‘mu izaticon h,chliiqucs. [CO-4, L-1T]
d.Explain suspension polymerization. [CO-4, L-1T]
8. CG-6, L-A]
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.. ,;J!Lt_tcmpi ﬂll}-': ™wWo - o o L 12 }Iarl:s

~ Explain the followihg tetm -

i} Frco-radical polymerization, .
ti} Ionic polymerization - ' _ - [CO-3,L-A]
Detine crystallites & explain various elloet of erystallinity on the properties of
polymer. ' ' ' [CO-5, L-T]

. Iixplain degracation by ullti-sonic waves & mechanical degradation.

|CO-6, 1:U]

ﬂi:*&]znd*aﬂl-:!:




EVEN’?BZS 26 RT22304;-.-_.:-'_--.--"

G OVERNMEN T POL YTEC HN IC \IUMBM
' TERM E‘\TD EXAMINATION o

. Programme :Ruhher’l‘cchno!ugj-‘
Course Title : Rubber Machinery.

- 230 Hours / 60rmarks - Fnrolment No. 1 | _ TR R
Instructions: : -
L. . AttermpL al] the questions. -
2. llustrate your anssyers with neat-sketehes whuexer SCCssETy. | ' T
1. Use of Mathematical Tables, Stearg Tibleand Pockit Calculator (nun—pz Dgn‘ﬂmnahie} Hpc:lmbmbk o
4. . Marks on Right Hand Side indicate full viarks for the r:guusuun _
50 Assumee suifable additfonal data, if necessary
fi.

O COURSE QUTCTOMES, T LEYERTS

| 0.1 -

e RS T

—

ﬁttempt any 81X ' ' : 12 Marks
State any two applicaiion of calenders. ' [CO-Z,L-R] -
Define the-friction ratio of two roll mill. -~ . = - :[C0-1, L-R]
. Give any two applications of avtoclave. - S [C0O-6,L-R] -
. Enkist the t¥pes of heads in extruders. . 003, L-R]
. Define roll cambering, ' o o [CO-2, LR
Defing principle of extruders, : B CO[CO-3,L-R]
Deﬁm: tIIe tollowig terms i) De ﬂa.shmg ; ' ; L
_ - ii) Blank heating methods - [CO-4, L-R| .
'Tm out a,n} two equipment’s used for tunk and pipe fining. — [CO-5, L-R|
Fnlist the parts of tworall mill. -~ L ©CO-L LR
Att{,m pt any TII_EEE - L ' 12 Marks
Differéntiatc belween hotand cold extruders. [C{}-S L-A) :
- Give advantage . cmd disadwmﬂngm of cc&mpmwon inoulding alonyg - with
diagran. - . .. ACO-4, L-A] |
Vnlist the dilTerent equipment’s mqmred ior lank and pipe !umlg and. ax’plam
brietly any one of them. - o [COS 1A
Sketch dnd Eahelmﬂ mllxl_nﬂll.mth-:,_tq prinéiple. © - - [CD -1, L -A]
itfcm[]tanv THREL .. . s I2 "lrf['trki

Enlts.L the different new i.fmdnpment -:}ngmn g m wlcdmmtmn equipment’s -
wilh thefr advantages and disadvantape.”™. ~ ~ .- [¢ 06, 1.0 -
State 111:1 E&plam Ili_]LLil{JTI montding with neat labeled diagramy: . - .. " -
: T cos L)
irxplain Tandcm mmng . . o [CO-1, L-A]
Differcntiaty between. comprcssmn dm:l tra,nsfu 111ould1ng [CO-4, L-L}




E"Em””é T RT22304.}€?-_-_':.._.

TG4 *Lttcmptuny FOUR . o C _' Co 12 \Iarl{s e
‘- a. Enlisi the types of calendars aﬂdtheurm‘hama ges. o [C0-2 LA s
" h. Skeich and explain ransfer mowdding... -~ - - 7 [CO-4 LAl
¢. Explain the term roller covering, T C L |20-5, L-0]
d. Desoribe briefly about molten sull batl, : | C:0-6, L-U]
g, State and explain i) Roll cambering ' - "
lij Frlctmn uuaunn _ o P [{Lﬂ 2, L-U] _

Q.5 Aliempt any TWO | o o I V2 Marks
' 3. i} inlist the different GLlﬂ]]ngﬂ’lDd with their 1n111hcance ' ' _

1) State and ceplaih autoclave with neat diagrain, o [CD ﬁ EL-U] _ _

b, Sketeh and L};piam brielly ) Ram type extiudor - L T

. i) Sorew type extruder. . [r;::_r-_s,-. L-U] S '

g 13 'I:'&p]am briefly about mixing mil! : T oA

i) Dilferontiate kncaders and hanhury mixer. B o 5 M 7 I

sk o [
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s e WIDIVIBAL
TERM Lh 0 FXAMINATION

e

Programme {Rebber Teclinetogy (Sﬁnllwizh Pzitern)
Course Title : {ieneral Porpuse Rebber

2030 Mours / 60 marks Coy et Bo, | | |

Tristructions:s ,

1. Attempt all the guesitons. -

2, ~Tlustrate yout angsye s w i st =l wliErpeer DALY,

[ of Malhematicad Tahles, Figam Unble e Pockel Caleulator {2 nm]:rrngra;mmble‘i iy pertizsible.
Matks on Right Hand Side i 1u,ele izl narks for the questmn

Assume guilible addinonal Suts, I reemeay

.'\1'..

CO=COLREE O TOGRTE, =T =

£ e Ju LB

: 12 Tylarks
List out converitional giades of natura ribber. [CO-1, LR
State e navite of ness witich ;rmu e ngincal nibher, eo-1, L-Ej
State the end use apmlications 1T ienisne ryhber. [ 0-2, 3 ~R]
Wiite the sttt :'?"f‘cx-*? ‘o AT ORE with ncrgesing siytene Lontenl.
, 1CCG-3, LR

Gale the T et o7 TR e e : [CO-5, L-R]
Ligt dows cosvlyimet friviar. [CO-5, L-B!

Siate thie crajor vaes of reclanmed r:mbm. [CO-h, L-R}
. Define digaster soooss v Al 06, LR
i, ”uui. IEEG awt S8 -a;-.;y‘.:g;:j_u. |.-..:l..-ﬁ3.:i. jCO-i, L-RK]

e o

[l L R R

1

.2 Abam)t v :‘['”“?'“‘I'. : 12 ¥aeks
a. Expiein tle oo IR D RS CO[CD-, E-L
b, Compare e i Fen e mbler POO-2, LA
¢ baplabi sizal 2 .m0 feu -;:;f:u slvzaieon i rehber, [CO-3, LU0}
A, D che J19%m a0 Sometine o TTUE ebiber. [Ci-4, L-1]

‘I.-

Q.3 CAdternm any CHRER ' 12 %Tarks
a. Fxpla abou THE and o E' siggtians of WL reo-y, LU] '
. Eapisip it goiess nat i sneturs property of TR,
[C0-2, B
T P R A S R L sroperties of SBR yabber,
B _ (03, L-4]
d. Tl the e Fagin % matieg o b, € G, L]

Q.4 Mgt f oy TR 11 BRnghs

Bxplat e { et o o) e, [CO-1, L]
Explatn ihu 00 Py peiaf [0z, TAJ]

e e T LT Sl e

FM T Beransialis ool 55
T vat,

Comrgia P -
Thaglaniny Dot Tl vt

P e TR

R [C0n3, T4

[‘30"4=_L'&]
FO0-3, Ll
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0.5 Atteopione i 12 Marks
g aq. ]-_.-131, .tu Lia oy . .i..~. e e e - .._..uﬁ :'d "-_‘4} I I}!i'l
b. Explain AR prsass OF LR [E&’}—:LLJL.']
c. Describe process of g and :lcivuptagﬂq of rﬂc[étll'!‘l'd[i rubber and its
i application arsas, .- {CO-b, L-I_Tj




EVEN 202526 - R’]}‘.Z'Z.S[}Z”

GOVERNMENT POLYTECHNIC MUMBATL
 TERM END EXAMINATION

Programme 1 Rubber '[eclmuluuv

Course 'l'itle : Reverse Engincering & f‘umlvm of Rubber I'roducts
2230 Thoues 60 marks - Enroiment No. | ‘

Insiriefions:

Alztnpt all fhe guestiong.

l
2. Mlustrale your anawers with neak skatches W here*.ar NECEssiTy,
3

Lise oF Mathematicul Tablas, Steam Table and Feekel Caleulator {num-fm c:ugmmm'lhle} iy pu-m inaible,

4. Marks on Righi Haad Side iwdicate tull marks for the giestion,
5. Aswimeauitable wldittonal data, 17 nccessary
B, CO=COAUSE QU TCOMIS, 1.-LEVELS
Q.1 Attempt any SIX 12 Marks
8. Siate the term solvent exiraction. : [CO-1,1-1’R)
b, [ist he chemical metliods used in rubber reverse epineering.  [CO-2, L-R] .
¢, Clompare Acrylonitrile and Acrylic rubber (Any two points)  [CO-3, L-L]
4. Neate the various deteciors used in Gas chromatograph, [(CO-3, L-R]
g. State the applications of DSC. . [CO-4,L-R]
. List out three pobymers {lame resislance. o _ [CO-4, L-R] .
5. State the principle of thermogravimetic. : ' [CO-5, 1L-R]
h. Explain the role of thermal anakysis in polymer. [C0-5, L-R]
i. Defing uddition polymerization. ' _ o [C0-9, L-R]
Q2 A’-t:tempr any THREF. ' ‘12 Marlks
4. Explain rhe wehnique whicl is used (o scparate the rubbars from the fllers
aid Its quantitative apalysis. |CO-2, L-L]-
. Esxplain the cumposition of Ca, Cy andd LP in aromatic Napithali Nic! paraliin
oilin® - © T3 L-A]
e SMate the charagleristics grpuhrlm 1dm1tt[1m1mﬂ in thres methods 17 1M T
L GA/TBC. - [CO-4, -0
“d. Emimra emulan}n polymerization is used in the ‘synthesis of latex.
[CO-6, ETT]
(.3 Attempt any TURLE . 12 Marks.
a. How does chromatography HPT oot GL’_, contribuls to the Jdanm" cation Df
organic addilives in rubbur. ' C -2, LAY
State the advantages of FTIR over infratcd spectroscopy.  [C0-3, L-A}
Explain the 1111p0rtanue of cross{inking in rubber blends for high temperature
applications. : [CO-4, 1-11]

d. Compare melting mxlt[mrmum [ ij zmd glaSa ransition lentperature in
- polymet, : _ _ [CO-3, L-I_J]




‘EVEN 202525 o RT22502 -

Attempt any podr 7 12 Marks:

Explain the importance of mutfle hlrnancf: in rubbar twhnole . o
[CD-],'.L-R] '
[xplain T.hf.: ‘rale of pyrofysis in mbber reverse euginam g [€0-2,L-R]

H’rﬂte the advantages.of mubber compuosites aver pure rubher materials.

004,
State the term thevmograyimelric anadysis. - [CO-5,1-R] -
[txplain the rale of flam r'etardﬂnt.‘i in polymer, ' - |C0-5, T-U]
Allempt any TWB _ S ' o I’}r f_'lr'lﬂrks o

Explaln how ash contoni analysis. can hL usel 1o de[umune the quality Dt
1Lll}ht‘1" pmdum also mive its Imporiace in n.c}i.,l]m:, rubber 111¢1Le;1¢1ik.

[CO-1, L- ul
i) Explain Rcaln., I:If HFTL.C in tmalwmg Mibber ﬂdduwes LCD-S 1.3
1i) State Prmc;ple of GPC and its use in dafemumusx moleculdr weight.
: {C0-3,1L-R]
i szlam the methnd of solvent tﬂmhan ge uqed in polyimer isolation. and

purification, S [CO-46, L-T7]

LT ';':E.I.lﬁl* n-ﬁm '



EVEN2025-26  RT22302

GOVERNMENT POLYTECHNIC MUMBAI
| TERM END EXAMINATION

Programme : Rubber ‘Feehmology (Sandwich Pattern) -
Course Title : Rubber Physics
_ — e ]
2:30 Mours / 60 1narks ' Eoroiment Mo, , _ ‘7 1
Tnsteacrions:
B, Alleinpd afi the questiona, : :
2, [Mustratz vour answers wilh neil skeiches wherever necessary,
5. Usc ol Mathematical Tables, Steam Table and Focket Caleulator (Mo PULKITHI T ihlLJl I3 ermeblu,
4 Marls on Right Hand Side indivale full macks for the question.
5 Assome suitable additional data, if necessary -
4, CO=COLREM AQUTCORES, 1L EVELS -

Q.1

A

[,

.
b
&

L C

f\ttcmpt any HK . : - : _ : 12 Barlks

State the terms i) Stress i)y Strain. _ [CO-1,L-]
stare the Hook’s law. : OO, L-RT
Siate he relation between bulk modolus and young modulus.  [CO-1, L-R|
State various types of time dependency in polymers. [(0-2, L-R]
Compare Maxwell mudul and four parameter nmde] {Luw pumLa}
. [CO-3,L-R]
- Blale the use of Rheometst. © _ JCO-4, L1
Stale the working principle of moohey viscomeler. B [CO-4, LR
Slale Glbh 5 froe coorgy cquation. [CO-5, LR
© Staic cloctrical propertios of polymers, . ©[CO-6, 1-1]
Attempt any THREE - ' 12 Marks
Explain maierial fesponsc time. - C[CO=3,1 -a‘hj '

'%mi Lh-s leng PRI and R_P\ with ifs lmpm‘tance in rzhber industry.
1CL)- 4, l;—f’s-lx

_ ‘%ldi-u Lhg cmmupl of swelling u&mg tlrﬁ‘t m mcrp[a nf Lh-.ﬂ"n'mr.hr immlu

[C0-5, -1
Exp]mn ru’lmund rwhcnae with l'tS propeities, : [CO-6, 1-A)
mtcmpt any THRFE R 12 Marks
" Fxplain thermo - plasticity and how does it henefi le] for. processing of
" polymers. : . [C0-1, L-1 .
Caplain voight Icelwn muodel and huw SHCbS strain properties caleirlated using
this wodel. . L [CO-3, L-U]
E\plaul theta solvant and thelﬂ tf.-_.'n‘lpctldl'l.ll'?(: 1CO-5, L-UJ.

- With neat sketeh explam hysteresis.and stale. jts importance i rubber indusiry.

[CO-6, L-A]
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Attempt any FOTR

EVEN 2025.26

State Pascal’s law and explain pdh&tlmn luid.

Explain the radivs of gyraiion.

Statc the torms iy Abrasion resistance it) Petmeabilily.
Define croep: State the produel pame where i 18 abserved.

State the permncability of gas in polyiner,

Attempt #ny TWO

ey in mbbct's

* Explain viscoplastic Tluid behavior mcthod in bricl
Explitin supce position principle wilh reguire graph.
Wilh (he belp ol peal-diagrazn explain lhl., maasurement ol plasticity, reteniion
rrn 4, LA

ik #E”_d_* e

[CO-2, T.-1]]
[CO-3, L-0
[C03-5, 1.-U]
C0-5, 1-1]
[CO-G, L-1;]

[C0-2, 1-A]

FC0-3;1.-U)

R_’T223I]2

12 Marks

12 Marks



eVEN202536 _AMZZSOH

GOVERNMF INT POLYTE CliNTC l\flUMBAl

TERM END EXAMINATION
Programime : Rubjer Techm}lng’y
Course Tille © = Serength of Material
2:30 ours / 60 marks | - PFrrolmeni No. I | ! | | ‘ : -‘

: Inﬂnmmm

e L b e

Agtempl afl the queauon a.

[luslrate vour angwers with heat qlceu.,hﬂ wherevér necessary,

Use of Malliematical Tables, $1eam Table utid Pocket Céleufator {110n-pmgmmmabic‘a is parmassible.
Mearks on Right Hand Side indicate full marks for the quﬂ%'tmn :

Assuine suitable additional date, if necessary
CO=C0REE OUTCOMES, L] JVELS

QU

PR SR RR TE

<
(]

g

T

_ 1.

Attempt any 3TX o - 12 Marks
State the Hooke’s Taw. LT o ~]CO-1,L-R]
Define Modulus ol FElasticity with its unit. . [€0-1, L-R]
Defins factor of sately. ' o [CO-2, L-R]
Deliue Poisson’s ratio, : _  [CO-2,L-R]
- Define radiug of gyration. . o [CO-3,L-R]
List out types of beams and types of loads. _ [CO-4, L-R|
State the torm rorsional ripidity. - . L CO-5, 1R
tatc the term of sccentric load. . - [CO-6, L-R] -
Define Bending stress and axial stecss. [CO-6, L-R]
i"utia.qu:-i any T]]RE _ - 12 ¥Marks

A elrcular bar of cross- %ccttmml arca 200 mm® is axially pulled by a fores 5
KN as shown i figl. Find the value o[ P and tolal clongation. Take E.=
2%10° Némm™ : o [C,Dﬂ L-Al

Derive {he relation: bebween ﬂmduhm nt \,labLmti. modulus of rigidily and -

" bulle modutus. . [CO-2, L-A
Stale the agsunptions 1m1<l\, in theory of pure torsioi. [CO-5, L-U]
& A simply '?.uppnrtt:d heam as shnml in lig.2. Draw SFD and BMI.
' : . [CO-4, T-4]
" Atternpt any lﬂRFF o ' o S |12 Marks:

A uirenlar hole of 20 mum. diameter is to be punched in a Hllld steel plate of 5

mm thickness i shearing siress dev -alop\,d, in the metal 3 180 MPa. Find the

furee I‘Equﬂbd to punch the hole, ' [CO-2, L-A] -
Draw and state the fwmmila off ML tur i) Hollosw rectangular section

iy Iollow circulur section. - . [CO-3,T-A]
Statc the expression et torsional ruSl.}iH'IlGE! of { 1} H:}Ilr:m. C»]ILIIIHT Shaft
{ii} Solid Cuuu[a.r Shall o - [C0-5, L-A] .

' L}lnmm the mu_dlu third vite for & tectanguler section. . [CO-6, T-U]



EVEN zozs 25 AM22306

Aﬁtmptauv ]ﬂ{)l_l'R S ' R 1 Markﬂ'.

Agieel tod 4.5 m long is at tampemtura 28°C. The maximum tompm ature is -

‘cxpetled 78 °C, Dctcrnmle Irae expansion of the Tod and find temperatuie

stress. Tuke B = 2x10° Ninm®, o= 12x10%°C. . | CO-1,L-4]
Digcuss v sness-strain dlagiam tur ducuit: inateridl with neat sketch, . .
[C0O-2, L-U}
D'J‘HLLIS& the parm,l_lcl astis theorean and purpn::ndmu]m s thu:m em of ML
[CO-3, L-ti] -
Fxplain the ternt *No temsion condition’ or *Fero tehsion’. [CO-6, L-AT -

A simply supported heam of span 4 'm is subjected to two puints loads of 10 -

KN and 20 KN at 1 m and 3 m from lelt end respeetively. Draw SFTY and
BIV]_L"J diagrarn, o . [€0-4, L'—;f;]

Atteropt any TWO - ' L 12 Mark\
A symimetricy) 1 section ag shown in fig.3. {,a]cu]cue "-.fll 1bout ity Lentrmclal

axis parallel to the flanpes. ' - C0-3, L-A}

A comiilever beam of span 2.5 m long carrics three pofat loads of 1 KN, 2 KN

and 3 KN al 1, 1 Smand 2.3 m (rom the fi :m:l end Praw SUD and BMD.-

: [CO-4, LA
A tensile 1¢bt is carricd out on mild steel bar of 20 wm diameter with 50 mm -
gauge length. The bar vields under load of 70:KN, Tt reachcs maximum load
of 40KN and breaks at 25 KN. Estimate; (a) Vield Strength () Ultimalé

_ Sl:rengjh (¢} Ruture Strength - (d) Actual Steength,  [CO-L L-A]

R EL R
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- GOVE. RNMENT POLYTECHNIC MUMBAI
' TERM END EXAMINATION

Frogramme : Rubber Technology {Sandwich Faﬁ:crn}

Course Tiile : Polymer Seicnce

2:30 Hours / 60 marks - Cnrdlment Mo ' "
Instrpctinmn:

1. Awempt ail the qu'.-;-.\twn‘: -

2. Illustrals sour answers with neal bl-.L1Ll'IL-'% wherever negessary.

3. Ulse of Mathemnatical Tublos, Steam Table and Pocket Culeulador {non-programmable) is pEflﬂlelb]u
<, Marks om Right Hand Side indicate full warks Ffor the question.
-;
a

Assuma suitable additional dara, If necessary
CO=C0LREE-OUTCOMES, 1.=]'-F.".:’J'1I-5 :

Q.1 - Aftempl any SIX : : : 12 Murks
a. State the use of inhibitor, o [CO-1,L-R]. .
b. State the ph}fsmai tonn of polymer achieved by suspen'amn polymerization -
' _ : [CO-1, L-R]
. Dctmf: fibres mth_examples. L o [CD-Z L-R]
d. Give two examples of emulsitier molscules. - [CO-3,L-R]
- & Define Oligomer where it is used. L - - [C0-3, L-R]
f. State ring structwe in 11101uc111cs State one monomer molecile with ring
Simeture. : _ TC0-4, L-R]
v, Define modulus State its it of measurement. : . [CO-5,L-R]
h. Compare homopolymers and copolymers { rwo pomtq] : [CO-5, L-R]
i, Slaic candensatmn reaction. : : [C0O-6, LR
Q.2 ittunpt 2y TI{R_EE ' - ' © 12 Marks
a. Siale G]d‘xb transition and explaim the [etors that attect this property. '
L, - R]

b "(pl'd.m Lh-a ]JID{:C.:-S of coagulation in NR lalcx & where it is used

- LC{J-E L-1]
¢, [xplain Hnlutmn pulymm?'ltmn Giive s demeriig and merits.. [CO-4, L-U} .
i.. Def" me i mieumddimn Name any twe polymers Lhal ane bio-degradable. '

[CO-2, L, A]
Q0.3 dultem[]t any THREE : ' : 12 Viacks
. 4. Witha neat dmaram explain lincar and ¢ cross lmked pnl} mer.  [CO-2,L- 51]
- b, Explain the various types of copolymers. [CO-3, L-U]
¢. Fxplain Emulsion polymerization with its advantapes. [G{)-S, 1-U]
d. lixplain oxidalive depradation and mechanism of antioxidants,  [CO-6, L-1]
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- _...;;‘-

Attempt any FWO

12 nqur!;.s

Attempt any FOUR ' S
State free radicaland it use in palymel industry, [CD~1 L- U]
I ist the major types of molecular weight measurements in polymer, :
: _ : [CO-2, L-R]
Tolymers do nol have botling poinl give reasia. [CO-3, L-U]
Crive any 1w example of calalyst used | in ihe 1'|'|d]'ILlrr1LLLlI'1 ng OfPP _
S €04, L-R]
Dld"r‘p {he siruclure of Immr E:n d,l'lbhi.-d and erivss |{ELi types nf pnl} mers
{C0O-5, L-U]

11" Marks

Explain with ncat diagrain any onc mu:thc-d ol (:Lié-al[l&.ﬂ.]un of pnlvmers statE,

cxamples for cack class. C 0 [C0O-3, LA

State weight averazre molecular melght and hmﬁf itis calcula,k.d [CO-4,L-U[
Lxplain the process of ring opeping: pnh mmlzanﬂn with- oxample Give iis -

AQYRNIASES, - [C‘:}aé LT

H*JHHE_nd*-_WE'I#
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RT23304

GOW EA N T T BRLLYS IL(,HNIC WMBM
TERN LHD EXANMEINAT Iﬂ’q‘

: Rubber Technology (Sundwich Pattern}
: Rabsher Machisery

Programme .
- Coorse Title

2130 Hours £ 60 mearks Tarobnenl No, L l |

Instructions:
Alterapt all the questicns,
iThratrate your anawers with newl sikenches wicrever nelessay.

b

Wlaads on1 Biglt Hund Side: fadicate fif made for the quostion,
" Adsqume suiable addifiona! dain, 17 e sy

Hao of Mathematical Tables, Stenn: Table s Pocket Caloststor (m:m—pmglatrmmhle} is ].3&31‘1111'-15Ebh"

5,
6, COFCOURSE QUSSR (= BEVELD
Q.0 Aitemapt oy RN o
a. Define fricticroatis B1ixiog ol {CO-1, L-R)
b, State ihe work by principdo o e mdxer. {CQ-1, L-R]
¢, Neume the disfer 50 e e atenders, P02, LR
4. Define the tetin * ol beading Cik2, L1
‘e, Differentiafe R fype ol vovew lvsa gxiluders. {C0-3, LR}
f. Define Diswell sod give s voelicinee, (€03, L-R]
g. Dlnlist two maouviding machines vaed in rabber mndustry. CO-4, L-R}
h. Znlst the aavanmzes of fluidized bed. jCO-0, L-R}
L Btate the worldae principic of wHsrowave curing, JC0-6, L-Rj
.2 Adtenpd aoy VHUEE
a.  Difforentinte penwocn Finencr 857 2509900 mise. (o0-1, LUl
b, Explain pan bars ovg dun o of owistar [o0-3, L-1]
- ¢ Expluin working privieiple o siatcavs with neat dlagram ACO-4, L-Al
d. BEnlst the four G ni vk ,amm. can eqanpanent’s and explain any one them.
[£243-6, L1
Q.3 . Attemptan THRET

a -":ta;c adwvemlagos 2wl Cissdirnages of nioss axis in calendaiing.

b, Toraw 4 near sketel o0 sy v

c. Lxplain about s o prsdsiss unrmmiomsed hoses

-d. Ixplain inh izf e bm‘ ot

S Lo 8 Y
BRI f dc*lmc and cxplain in brief.
[ Crd, LT
[T30-5, L-4]
-6, E-A]

12 Pfueley

12 Marks

12 Marks
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.4 Attempt any 9010 12 Marks
a. Explain worling erinsiple oftwo roll mill with fts adveantages.
_ o o , [CO-1, L-U]
b Enlisi thé roll configmaions in calendars with its diagrarm. _ :
' : . : , " [€0-2, L-¥]
¢ Differenifate hoi ot cold fozd antradern. | ' [CO-3, L-17]
- de Define extruston, stabe s advearages. [CO-3, L-R]
g. Déline De ﬂ}m iy and vive Bs sipnificancc, - [CO4,E-R] -
Q.3 Atfempt apy Ty o - 12 Marks
. E:q:f'a{n conaschion gl workieg of kneader with nest sketch. '
. |CO-1, 1-A]
b ﬂ’-‘uflth freat labeied ot g ERpian rrpaﬂimﬂq of eompresion moulding and
g Ltransfer mouiding ”w Gy ativanfaue g ”]‘>Fﬂ1’r“d.‘l!|ldga‘¥ joR-4, L-U;
¢

Sfate mid exnisie © Foelr Coveing' : [CD-5, L-A}

TR Ry o] A



EVEN 2025-26
-RT23305
 GOVERNMENT POLYTECHNIC MUMBAI
TERM END KXAMINATION

Programme I{uhbcr Techuology (Sandwich Fattcrn}

Course Title : Spectalty Rubber

2:30 Hours / 60 marks Enrolinent Mo, |

Instructions:
Attermpt all the questions,
Il nslrats yous answars with aeat 511Elr\,11r..a whorever r~e+:esear§.
Use of Malhennzlical Tahles, Sioam Tablé and Pockst Caloulalor [nunnnmﬂr amtnable) s pertnissible,
MWlarks on Right Fland Side indicate tull marks ot the CEu&‘;IZJOJI :
Assnme suitabie additiony] dena, i noesssars
CO=C0L REE GUTCOMES, ]—Lﬁ‘.f]"lﬁ

ol o Lo D o—

Q.1 Attempl any SIX - ' : 12 Marks
- a. State the end use applications oT EPDM. o [CO-1,L-IR] .~
b, State the term FINBR. . ' [CO-2, L-R]
¢.. Draw the structure of CR. : ©|COR3, LR
d. Classify silicone rubber. ' [CO-4, -1
2. Btate the iimitations of silicone rubbor. ' oG04, L-R)
L. Detine tluorocarbon elastomer. 1CO-5, L-R}
g, State the types of tlume carbor elastomer. [CO-5, 1.-R]
h. State the term of i) [IVA ii) PTEE. : . [CO-6,1.-R]
1. State the applizations of PYR rubber. ) [CO-n, L-R]
Q.2 Attempt any THREFE S LI Murks
' 4. Baplain the cffect of 1P fatio on the rebound resilience of EPDM rubhier,
“show graphically. - [COo-1,L-1]
h, Haplain manulicturing process of sificone rubber. - [C{3-4, L]
g, State the applications of FEM-clastomers. - [CO-5, L-R]
d. Compare pu]}-urc[hanc and-polynorhorneres rubber. [C0-6, L-1]
.3 - Altempl any THREE o ' ' : 12 Marks
©a - Lixplain the efieel ol ACN contont'on the glass transition LL,mpumium vl NBR
© rubher with wraph. _ . [€0-2, L-0O4
b. ' Explain the manufaciueing protess of CR. [CO-3, L)
c. State thF: specific wravity and Upuaimlml [l:ﬂlperaturﬂ of silicons 1"Ll|}|JET'
_ [CO-4, 1-11]
. L::;t different FEN &lﬂstomers w_[th thelr siruciurcs. O {CO-5,1-1. .
0.4 Attempt any FOLR . 12 Marks
a. Lixplain specific gravity of EPDIM rubber, : . [CO-1L, LT _
b, Draw the structuwre ol manomelers of NBR with their name,  [CO-L, E-Cf
¢. Compare NJIR with CR. T [C0-3, L-L]
U Ei(plam, dlstmm types af. silicone rubber with different technologies,
' . o  [CO4, L)
B SlaLe cummcrmal types of L'l'-i.M r‘uhlaar. ) ; - [CO-5,L-R]



E“»"'szezszg - -

List the dicnc monomers-can be uscd in 1',110 palvmu matmn of EPDM Fubber
and draw the strugture of it - . S [Co-, L]
Cxplain the manutacturing process of smmilsion NBR. . [CO-2, L-1)j

» Tiplam the effect of pnhmal ization temperature on stereo regularity o F Clz.

[CO-3, L-L

: ¢4_-¢'4=J.;ndﬂ=va=_4=¢ .

i RT23305. EE

Attmlptany lWﬂ' R R 12 Marks, -
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| RT23402

GOVERNMENT PO[.YTE(,I-[N TC N[UNLBAI

TERN[ END I ]:XAMIN ATION
. Prng'rﬂmme : Rubhber '[‘uuhnuiug}j {Sandwich Patlern)
" Course Title : Rubber Compuoanding and Product Festing
230 Hours /60 marks - : Fnrelnient No. | o ‘ - '

dnstrnctinny:
. Atlempt all the questions,
- Hustride your angwers with neat skatc:hes W 11r:.rc,1. ir he mssary :
Tiza of Mathamasical Tables, Steam Takle and Pocket Caleulalor (ncm prourmmnabia} Iy permivsifile,

Agsume suitable addilional Gata, if necossar ¥ '
( ['} A UUR."\E CUTCOMES, L=LEVELE

1,

2

3.

4, Marlkson Right Hand Side indicats fult marks For the quastion.
3

f

Q.1 Attempt any SIX _ o ' . 12 Marks .
A State the role of ASTM, in tubber. : o [CO-1, L-R] . -
+ . 1s.. List out varipus raw material test of rubber. I [CO-2, 1-R|
¢ -State the furciion of mooney vm.mnctm S Lo IC0-31-R]
- 4. - State the terin seorch and eure rale. Co © Q03 LR
¢. .State the term rehound resilience. - - e {C0-4, -1
f. . State the parameters to measure abrasion teq’c © 04, LR _
g, ‘State the tern heat ageing. | 1CO-5. 1.-R]. -~
" hh. . State the faclors aftecting gas le‘lllC&bll[fV in rubber matum[s OO0, E-R
i, State thce_ phy :.u:al_ pmperﬁma oftubber. [C0O-a, 1-R]
(2 Atempt any THREE =~~~ ' 12 Marks
: . Explain plasticily totontion mdm wnd its measurement. {CO-3, 1-U)
. Fxplain water absorpticon festo . : [CO-4,7-1] -
- . Explain test procedure for volume swelling. - CO-5, TN
d. 'E‘{plﬂjﬂ test on elu*tnca.l cnndumng and anti-static. rubburs. [CO-6, _lqulJ]-
Q.3 Attempt any THREE - - - - : ' S 5 Mﬂrhﬁ
a.- Dascribe how du&,rcc of mlmnmimn aﬁema th-: physical propertios Dt
tubber. | - 061, LAl
‘b, Explain the slgmr canee of hurming, Lha.mma.l a.nd environmental tasting ini the
- rubber industry,. : . (CO-2,L-U]. -
LG .-]'”".pId,IH working of MDR : s _ - [CO-3,1L-U]
d. “Lixplain the prmedure of moisture content tbsl, : : TCi.’]—:l, L-1]
(3. 4 Avtempt any FOUR : ' ... 12Marks
- a. Explain the role of quality conrol in cubhar testing. . [CO-3,1-R]
b, How does ihe Luldmml af mrhun black improve envirowmnental resistance in -
rubber, .- : T [CO-5 LU
o DTSCU.bS the varicus cnv ;mumen[al ﬂmlurs lhat 1mpact dLlI‘dhﬂIL‘-" of rubber,
: . - [CO-5, E-R]
d. Slaie the terny: i) Prumlerty i) l-‘r.,cm-:m 111} ”U:euraf;} [CO-6,L-R]”

i, .}Xlﬂcﬂ]l lensile test. - S o . [CO-6,L-1]
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~ RT23402

f‘!nttemptam TWO - ' - . 12 Marks

2. Dizenss the 1mpor1:anc0 ol h}a[arasm and dmnprng pmpwuas in dynamic
applications, fC0-1, LT

. [xplain the role of s,tablhzcr anunxldmts and antiozonants in extending the
lite of rubbir products. ' [CO-2, L-UJ
Explain dead Ioad test and durometer tEEI of mbbar {CO-d, L-T7]

R.*!?-*J.‘Jﬂd'-kﬂ.iﬂ;i;
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EVEN 2025-26 o RT23302

GOVERNI\TEN T POLYTECHNIC \1 UMBAI

T]fRM END EXAMIN ATION
Programme : Rubber Technology (Sandwich Pnttul nj
Course Title | : Rubber Physies
2:30 Hows £ 60 1m1ks FEarolment No. |
Tnstructions:

1. - Attetnpt all the questions.
2. Hlustrate your answers with neat ’i[itﬂ.:..]."lﬁq wherever necesary,

3. Use of Mathematival Tables, Steam Table and Pockel Calenlator (non- pm:,rr:unmahle} i pr.rmjcmhk.

4. Marks on Right Hand Side ndieate full marks fuor the question.

5. Assume suitable additional data, if necessary
&, CO=COURSE OLI'CORES, 1 =LEVELS

Q.1 Attenipt any SIX i
a. Define : (1) Stress (ii} Strain.. _ [CO-1, L-R]
b, State Hooke™s law. [CO-1, L-R}
c. Dnlist various types of viscosity meusuring instriument. - [CO-2, L-R]
d. Stare Lhe djﬁ'arenc»;. betw een tetardation {ime and relaxation titne.
CO-3,L-R] -
e, State the advantages of rapid p1a=,t1met¢rf« : [(CO-4, I-R]
£ State the faciors affecting swelling of rubber. [CO-5,L-R]
g, How do rubber solutions dlfﬁ:r ﬁom low molecular weight sulutmns?
- |CO-3, LR}
h. State eleetrical properties of pol}fmer. L {CO-6, L-R|
o Dcﬂhe +{f) Abrasion resistance (i) Pernicability, [CO-6, L-R|
2 Attempt any THREL
H prlﬂm the proc:eaa of solubiliiy with the first lav ol Lhermudynamma
_ _ €02, E-A] -
b. Fxp]aul Muxwell model with equation. _ ©[C0-3, L-UJ
c. _Dmuﬁs the tole of Mooncy EJHLtﬂlt‘b in predicting rmum_r energy  aml
: cxtrusian behaviour, [CO-4, L-A]
. Differeniiate between theta s vent. md lh.m temprramre ICO-5,L-4A] .-
Q.3  Aitempt any THREE : _ :
n. Explain Newwon fluids,  * ' |CO-2, T.-Uj
b. Bxplain ciack Propagation qtrengl,h test in rubbor, [CO-2, L-TT]
¢. Explain ODR/MDR with diagram. . e [CO-4, L-A]
d. State 111& pmpemev of flex und fatlgue in rubber ' [CO-6, L-A]
AN Actempt uny FOUR : '
g, State Pascal’s law. T ' [CO-2,L-R]
b. - Explain material responss ime. ) [CO-3, L-T1]

. Cﬂmpawe "vla:—m al] deE] and Four pmameter mnodel. {ﬂm {hece. poinis)

12 Marks

12 Marks

12 Marks

12 Marks

[CO-3,T-A]

A D;tlcrcnnate hetween mclhng, d]malumm and gel formation. [CO-3, L-R]
e Exp]am (Gibb's fice energy equation. ' o [( -5, L-C] -
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Attempt any TWO ' 12 Marks

a. [xplain tharmoplastlmt} and how dcuf.:s 1t beﬂef clat for processing of
polvmers. - [CO-1, L-A]

b. Ceomparc viscometer and rheormnater {any six pmnta) CO-4, L-U]

¢.  Explain rebound 1ea11m11c:e witly proper tes. [CO-6, L-U] -

ok s TNy k4



Programme
Course Title

2:30 Llours / 60 marks .

LEVEN 2025-26'

: Rabber Technology (Sandwich Pattern)
: Yulcanization Systcms

 RT23404

OVERNJ\{EN r POLYTE CHNIC MUNIBAI
TERM END EXAMINA HO\J

Enmlm&nt?«m.‘ i ‘

fustructions:

!_.n_[:..l_.':am.—-

&

Ablenpt all tu: quastions.

[Mstral: yoor answers with real sketches wharever nocessary. :

Use of Mathematical Tebles, Steam Wabls and Pocket Caloulator {mm-pmgmmmablr.} is pemissibie,
* Winrks on Ripkt Hand Side indicate full marks Lor the queslion.

Asaime suitable addifonal data, 17 necessary
CO=COURSE CTITOORES, T LEVELS

Q.1

S e RS T

=
[

R

0.3

=

Attempt any S1X
State the rolo of activator in sulphur,
Sdate cross linking agents for rubber,
. Slate the role of metal oxide in chiloroprene cure.
Siate the moaning ol half life in peroxide curing.
Enlist the ingredients roquired [or NBR.
List the swelling techniques of crogs link densily.
Give the sieniticance of heat stability and agmg pmperhea.
State the meaning of siep curing.
State tha uharactemucs of compression moulding.

Attempt any THRIEL .
Explain semi cificient cure systern.
Slate e chemical siructure of dwo accelerators.
Slate Mooney scorch time & ity practical Smmﬁmm.c
(lassify vuleanization Lechniques and explain any ong.

Attequpt any THRED
State the advantages of sulphur use jn rubber industry.
Skerzh VR siandard cure rheograph, :
g Skeich a ty p]ual theograph for any rubber and locate My, My, T TCey and

© give significance of theograph.
d. State and explain 1) Rebound Resilicnee.

i} Compression Sel.

Altempt any FOUR

|CO-1, L-R]

CO-1, L-R].

[CO-2, L-R]

]C0-2, L-R]

[Cﬂ's‘g L’R]

12 Marks

fCO-4, L-R|

[C0-5, L-R]
|CO-6, L-R]
{C0-6,L-R]

|CO-2, L-U]
[€0-3, L]
[CO-4, L]

- [C0-6, L-A]

1CO-1, L-R}
[CO-2, LeU]

[CO-4, -A]

[€0-5,1.-0] .

12 Marks

12 Marks

" 12 Marks

a. Differentiate vuleanized rubber and umuI\,anuud ribber { Any three polnts, 3

b, Siatc criteria tor selection of aveclerators tor Tulber compouids.

G l—xplam the LhCGH of thilsoeynate cure systein in polyurethane. [CO- -4, LA]

4. State the sianiticance ol My on tensile strangth.
g, State principle and characlerstios ol tote cure. |

[CO-1,1-8)

[C0-3, LU

C[CO-5, 0]

[CO-6, E-Al




o
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Attenpt any TWO. ' ' 12 Marks

Differentiale soluble and EﬂSDlU.blL. su]phur( Any six points) [CO-2, L-U] .-

Finlist the aceelarators nsed in vulcanization gwstem along.with strueture and .

action. Explain any ong in bricE, [CO-3, L-U]

State principle of microwave curing. List two frequency of mictowave used
for cross tinking. fCO-3, L-A]

WG b




GOVERNMENT POLYTECHNIC MUMBAT .
TERM END EXAMINATION

Programme : Rubber Technology (Sandwich Dattern)

Course Title ; Industrial Engineering & Management
2:30 TTours / 60 ks Enrolment No. [ T 1 |
Inytructiony:

1. - Attempt all the quesiions.

2. Hlssuale your answors with neat sketches wherever necessary,

3. Use of Mathematical Tables, Sieam Table and Pocket Calculator {11unapmﬁrammabln) i permissible,
4, Marks on Riphi Hand Side jndicate full marles for the queauun '
5
]

- Assume suitable additional data, if nocedsary
(O -COURSTT OUTCOMES, L=LEVELS

{1 Attempt any STX ' 12 Marks
a. State the symploms of good plant layout, |€0-1, L-R] I
b. Define production and productivity. : [C(3-1, L-R]
c. State the equipment uséd in time study. - [€0-2, L-R]
. Statc the need of ergenomics, _ ' [CO-3,L-R]
e, List out clisplay applied in srgunomics. - .. [C0-3,L-R]
£ Siale the skills of manger required in management. [CO-4,T-R]
g, Stale the advantapes of on job training. ' [CO-5, L-R]
h. List out benefits provided under act to insured pm SOMS. [CO-6, L-R]
i. State the meaning of ‘Industrial Disputc’. : [CO-6, L-R]
Q.2 . Attempt any llJRLE ' 12 Markys
a, Classify the pm::lucﬂun S} sten umi explain any onc pru:rductmn syster,
[CO-1,1-A} -
b, Exphun basie steps of sclection of work for method study. [CO-2, L-A]
c. Dxplain dewign ol control in crennomics applied for pu.k.h button and lnab.
- . [CO-3, L-U]
d.” Explain tlle levels nfnmnugz—:-meni, - [CO4 L)
Q.3 Attémpt any FTIREE o 12 Murks
a. Classifythe allowances n delails, _ ' L [CO-Z,L-A '
b. Fxplain an organizational structure with an example. S
: : [CO-4, L-U]
c. [xplain the types of capital in finanecial management. | C0-5, L-L|
d. Fxplain the causes of uccident in industry. o [CO-6, L-U|
.4 Attempt any FOUR o 12 Marks
a. Dxplain the [unclions of P.P.C {Praduction planning and conirol). -
' [CD-1, L-T]

. b. Draw the svihbols which are used in method study charts.  ~ [CO-2, L-A]
" ¢, Slale ihe refation between management and administration. - [CO-4, L-R]
d. Classify the types of lraining in personnel management, [CO-5, L-A|

e, -Deseribe about wurk_men i mmpensatmn act 1‘7}23 with- pmual and total

' dlsablmm,nt S _ - [CO-6, L. IT]
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f‘utcmpt any TWO o 12 Markﬁ

#- Diflerentiate belween proccas [ayout fmd product l;nuut Hmi state the

advinlages of process layout. [CO-1, L-TU]
: E}Lpldm muﬂme process charts and two hand Gharts with an examples.

: [CO-2, L-A}
i pr[ﬂm ABC analysig of material. _ [CO-3, L-TT]

ik ?'“'QE]CIL{*& L.E]




CEVEN2025.26 RT23401
GOVERNMENT POLVTECHNTC MUMBAI
© TERM END EXAMINATION -

.l"mgmr_n me Rubher Techlmlug} ["sanli“ tch l’att{,ru]
Course Title : Thermaplasiic Elastomer
L r __ I S e I
236 Hours / 60 marks - Enmln_[mm: No. : o ‘ _ [ . ‘ |
IRSTrECtiony:
Attempt all the guestions, :
Cuslngle yous enswers with ceat sL-aﬂhu.k_. uJ1Lrw.:1 T e ary, oo
e of Mathemeatical Talkley, Sleam Tabls and Pocket Caloulator inﬂn—pmudmmdl*.-].,) 15 pn,rnw.ﬂhlc,
Marks vn Right Hand Side indicate fill ks for the quuﬂmn L
Assmne svitable additional daa, iTnecessaty

-F“!-Jl.p.l_.,;evj—-

| CP=CLHIREE OLTCONES, AT FVELE

Attempt any STX : . 12 Marks

Q1
" @ State the advantages and applications of 1 E’I' [CO-1, -1
b. Enlist the types of 175, : : ' |CO-1, L-R]
¢. Define PLIOK and state ik fealurcs, _ |CO-2, L-R}
d. State the applications of sivrenic in TPE. - |CO-2, L-R] .
¢. State the difference berween SEB’s and SIS, : [CO-2, L-R)
£ Compare TPE and TPV {four points). .~~~ o CO-4, L-RY
g. State the applications of polyolclia clastomers. WCO-4, L-R)
h. State the applications of miwile nylen blends. S - HCO-5, LR
i State the properties of TPT s, _ _ [CO-5, L1 .
0.2 Attempi agy THREF. . ' © 12 Marks
4. Compare TP over conventional rubber, B [CO-1, LU
b, Draw the strueture of any two styrenic TPE with hard and soft segments. -
: o [CO-2, [-4]
. ¢.- Explain dynamic vulcanization. . [CO-3, T.-1]]
. Explain calcndarmq process. - - . |CO-5, L-L] .
Q.3 - ;”itti;mpt any THREE : S 12 Marks,
4. Baplain cxteader for TP ' 1CO-2,1-L)f '
b. Bxplain how difforcat properties such as tensile, impaci ee. vary with density
- and molecular welght in polyethylene. . [COo-3,L-T]
e T "xp[mn the manufaciuring process of E IJD‘VH]:'I-" blends. Slate ils advantages.
' [CO-5, 117
d. State the t@_:rm COPA. Comparc its properties with COPL, [CO-6, -]
€), 4 Attempt any FOUR . 12 Marks
4. Draw the structure of any two fluro plastic with its pmp\.rtms (CO-1, LU -
h. Explain the process of vicat soﬂamng point. - [€0-1, 1L-U)
"¢ Fxplainblow moulding, _ ' CO-4,1-10]
d. Draw the struclure of PE and PYVC. ' - [CO-4,L-L]
&,

leﬁ:rentmte between mvlon 6 and ]WJUn 66, . - [CO-6,L-T]



EVEN 2025 26

Q.5 mempt any TWO _ L * . 12 ¥arks

. BExplain co-potymarization with its B}{al'l'l'plb o [CO-3, L-UT

b, State the parameters that affecls the impact 1 smlfmcu of TPE i brizt,
[C0-4, L-I_J]

¢ Jixplain the uses of three impuriant mamdmm wscd in capincering plaﬁtms

Also explain the ypical process of compounding. |CO-6, 1.-A]

.. -1::-:* *E.II{]. EEE

“RT23401
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GOVERNMENT POLYTECHNIC MUMBAI
TERM END EXAMINATION '

Programme : Rabber Technology (Sandwvich Pattern)

Clourse Title : Latex Technology

2:30 Hours / 60 marks Enrolment No. ll y o J
- Instractions:

1. Adlempt all the guestions.

2. Tlustrate your answers with neat sheiches wherever noasssary.

3.. Use of Mathematical Tablkes, Steam Table and Pocket Calculator (nen-programmable) is PEFm’ih:-lblu
4. Marks on Right Hand Side indicate full marks for the quuﬂtmn
b
i

Assume suilable additional data, if’ (ECEssary
CC=COTTRRE (L TCOMES, L -LTWIELS .

-”‘,:"*'I.Q o oo TR

<
e

I IS

Attempt any STX. =~ . ' ' : 12 Murks
State the differende botween NR latex and syntheiic latex. [CO-1,L-R] =~
State the iso-eleciric point of latex. : - 02, L-R|
State the importance of PH in latex, _ [CO-3, L-R|
Enlist anti-oxidant used in latex compounding, _ [CO-4, L-R|
Define : {iy Emulsion method (ii) DRispersion method. . [CO-5,T-R]

Name the sbap used for dispersion of inorganic filler in water. '|CO-3, L-R]
Bnlist ditferent types of moldused in latex, - JCO-3, L-R]

Name the copstilnent of [atex vauses allergy to human body,  [CO-6, L-R]

Narnc the types of allergies in latex.. - JC0-6, L-R|

Aitempt any THREE ' . 12 Marks

Fxplain about cultivation of natural rubber lalex step by step.  [CO-1;L-A} -
Stale the factors which alfoet the yietd of [atex. : [C0-2, L-A]
Expluin particle size d]a[nhutmn of NR latex and stale ts firopcrties.

: C0-3,1-A]
State the L}-‘pf::'i ﬁf wlcmﬁz.ing agents of ltex explain any one. | CO-4, L-A]

Altempt any THREE _ ' ' 12 DMarks
Desctibe deluyed action pelling sy sem. [CO-3, I_.-L|
Falist differeni -iillevs zmr:l pigments used i lalex compounding with its
signilicance. . - [CO-4,1-E]
Differentiate between ball mill and pebble mﬁl [CO-3,1-U]

[Explain lutex reaction and allergy. . - [C13-5, L-A]

Attempt any FOTUR o ' : - 12 Marks
Enlist the regions whete hoavea brusiliensia tree s fi mmd and the conditions _
requited {n growth of tree, : [CO-1, L-1J1
Drofine tapping and contrifugalion in latex: o 1€0-2, L-Rj
State the ferms of Gelation. _ _ {CO-3, L-A)

Name the romedies wed Tor latex allergtes. [CO-0, T.-A]

Srate casling process in lales. ' - [CO-b, L-A]



Q.S

£

BEVEN 2{_125-26

Attempt any TWO : : 12 Marlks
Lnlist the techniques used for preserving the lafex and explain any one of
thon. _ [CO=2, L-A]
Differentiate between planetary wixer and turbo mixer. . . . [{CO-5, L-U}
Explain hriefly about the lex resistant tester. . [CO-5, L-A|

5k d==I=END R e s

RT23301
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(.rO"Lf FRN\f]_ENT POLY”I tLCHNIC l\fIU\*IBAi

‘ TERM ENI} EXAMINATION
Programme ~ : Rabber Technology (Sandwich Patiern)
Course Title ; General Purpose Rubber
2:30 H(Jlll': {600 11"13.1*[{5 Enroloenl No. ]
fnstructions:

1. Attempt all (he qumtmns

3, Wlusteale your answers wilh, neat sketches whorever necessary.

3, ‘Ulse of Mathematical Tables, Stean Table and Pocker Caloulatar {non-program m&bla} is permissible.
4. Marls un Right [and Sido ndicate full marks for the question.

5. Assume suifuble additional duls, if necessary

£, CO=COTREE QUTCOMNS, [=LEVELS

.1 Attempt any SEX 12 Marks

a. Dhaw the structurs of natural rubber, : [CO-1,1-R .
b, Siate the term [SNR, HCO-1, L-RY
. Micro siructure of TR gives cood elasticity give reason, [C0O-2, L-U]
d. State the tettt monomers, ' [CO-3,L-R} .
¢, State the grades of IIR differ from cach other. [CO-3, L-R]
f. Compare PBR and IIR (two points). . [CO-5, L-R]
. Define reclaimed rubber, ' [CO-6, L-R|
I, State the advanlages of reclaimed rubber. : O [C0-6, L-R]
i, Statc the typs of gases used in cryogenic procass. _ [CO-b, L-R]
Q.2 Attempt any THRLETIL - ) 12 Warks
‘a. Dyplain proceas of tapping in bricf. €01, L-U] .
* .. Lxplain structiee properties relationship of IR, C- L [€0-2, L1}
‘e, Explain the process of cold and hot SBR. [CO-3, L-U} .
d. Draw the chamical structure of PRR and state jts application,  [CO-4, L-A]|
Q.3 Attempt any THREE © 12 Marks
a. - Fxplain technically speeificd natural rubber in briel: ‘ [CO-1, L-U}
b, Fxplain polymierization proccss for IR. : [C0-2, T

£, Explain how styrens conlent affec:t the Ulﬂ‘h transition [empcramre of SBIL.
|42, L8]

d. Cmnpura re-claim rubber and erumb rabber, |{CO-6, 1-1}
Q. 4 Attempt any FOUR . . 12 Marks
g, Tist out conventional grades of nutural tubber. ' [(CO-1,L-R] . C
b. State e end use apphication of IR. ' - [CO-2,1-R}
e. Compare solition and emulsion SBR. . [CO-3, L-U]
d. - Statc special propertics of PBR. - _ : [CH)-4, L-R]
- e, Hx‘p!ain halo iyl rmibbers. ' . [CO-5,L-U]
Q.3 Atienipt any TWO o L 12 Marks
S E}{piam struclure property 1ﬁ1¢t1u‘rmh1p for polybutadicne rubber. [CO-4, L-UY '
b: Compare PBR with ITR with its strueture. : [CO-5, L-U|
C.

" FExplam nclmmmb process for reclaimed rubber. _ [CO-0, T-L] .
_ H"‘rd%EEHd*ERJB . o
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GOVE RNMENT POLYT. ECHNIC MUWIBAI

TERM END EXAMIN d!LTICIN

Programme : Rubber Technology (Sundw uh Fattern)

Counrse Title : Strength of Material

2:530 Hours { 60 marks Cirolnient MNe. | ' _ | [ | | _‘
Instrnctions: g

1. Attempt all the (uestions,

2. ustrale your answers with feat 51{&&!‘1@5 ‘wlm CVLI NCSosRary, : :
.3, Use of Mathematical Tables, Stcam Table and Pocket C‘ttlLulaLur (non- pmgmmmablp] i pm missihle.
4, Marks cn Right Hand Side indicate fuli matks [ox e q_ucﬂ O

5.0 Agsume suitable additional data; 16 necessary

d, OO0 COURSE QLTUOMES, T=LEVELS

0.1 Attempt any SIX ' ' 12 Marks
a. Define stress and write its mathematical foamula. [CO-1, L-R)
b. State concept of daformarion, : [Ci3-1, L-R|
¢. Define volumente sirain, ' [CO-2, L-R|
d. Define moment of Inertia. State Lts 'S unit. _ - {CO-3, L-R]
e, Enlist types of beams and loads, [CO-4,1L-R]
f, Deline point of contra flexue. . [CO-4,1.-R]
. Definetorstonad rigidity. : _ , : CO-5, L-R]
h. Define direct giress and bending stress. . C o [C0-6, L-R]
i. Define eccentric load. - ' - 1CO-6, L-R]
Q.2 Attempt any THIREE ' 12 Marks

4. A steel rod 3m long is at 40°C. The 1(:1“.!’113(‘1‘1[11[‘;. of de increased to 15°C. Find

{1) Free FExparsion of rod.
{ii} Temperature stress produced i expunsion is prevented ancl nature of

siress. -
(111} Stress produced i Zmn cxpansion is permilted ifa — 12X 0 ':’(J and
L= 200GPa. Take bar diameter = 16mm. - [CO-1, A
b, Faplain: (i) Proofresilience (i) Modulus of resilience. {C0-2,1-T]
¢, Bxplain parallel axds theorem. = - [CO-3, L-L]

d. A shmply supported héam of length 6m, waries point load of 3kN and 6N at
distances ol Zm and 4m from the lefl end. Draw the shear foree and bending

moment diagram [or the bearm. - [CO-4, L-A
0.3 - Attempt any THREE ' ' T - 12 Marks
u. State advantages and limitations of con pomtc scotions. [CO-1, L-Tj '

L. Determing (he location of centroid and M.0LT of an | section having following

- ditnensions : (i) Top Aange - 60mm X 20mm ' '
(ii) Bottom fange - 100mm X 20mm o :
(iii} Web — 20rm X Lo S [CO-3, L-A]
c. Slate agsumptions macde in theory of forsion. - [CO-5,L-U]

d. Caleulute maximum eccentigity for a hollow civeulur section having external
diamicter and internal dameter cqual to 2013111111 & 130min respectively, so -
© . that stress dLstubuuun is at same nature. _ S [CD 6,1-A]
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Attempt any FOUR - ' 12 Marks

Statc worlking stress for britlle and doctile inatcrial. [CO-1, L-TT]
‘Draw and explain stress-strain curve for ductile marcrtal. - [CO-2, L-1IT .
Explain the concept of radivs of gyraiion in brief, - - [CO-3, L-U]

A hollow shaft is to transmit 300 kKW - power at 80rpm. [f the shear stress
should not execed 60N/m® snd intemal dismeler is 0.6 of the cxternal
diemeler, find the extornal and internal aroster assuming the myaxiom

torgue is 1.4 thme (he mean. : ' o [C0-5, 1A _
‘Uxplain ; No tension condition for a section.. - fCO-6,T-1]].. )
Attempt any FWU ' 12 Marks

A siesl cube of 60mm dide is subjected En a f'arcc of 4kIN (tcnsile), {:LN

{compressive) and 2kN (tensile) along x,v,# direction reapoetively determiine _ S

the chunga in volume of the block. Take F = 200GTa & Poisson’s ratio p=(.3. S
{C0-2, LoA| R

A cantilever of Tengih 2.0m carncs a umiformly distributed Toad of TkNim ran

ovéer a Jengih ol 1.5m from froe end. Draw the shear lorce and bending

" meorment diggram Jor a cantilcver. - [CO-4, L-A]

Determine the diameler of a solid shafl which will transmit 200kW al 256mpm,
The max_lmum sheur stress should not exceed 30N/min” and twist should not
be more than 1° in shaft of length of 2m. : '

- Take modulus of rigidity =1 X 10" N/mum’, [CO-5, L-A]

$geR Tk SFE
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GOVERNMENT POLYTECHNIC MUMBAI
TERM END EXAMINATION

Programme : Rubher Technology (Sandwich Paitern)
Course TFitle : Reverse Fogincering & Analysis of Rubber Producis

2:30 Hovrs / 60 marks Lnrolment Mo, | | ‘ |
! . P PR M R

Instructions:

Attempt all the questions, ,

Nlustrate vour answets with neat sketehes wherever neccssaty.

Tac of ’\.Iaihematma[ Tables, Stzam Table and Pocket Caleulator (nun—pmgdmnmble} is purmnivazble.
Marks on Right Hand Side indicate Gl marks for the guestion.

Assone goitable additional data; if necessury

CO-COURSE (M1 COniES, L=LEVELS

o fn L b o—

.1 . Attempt any SIX | ' | 12 'I\fllark';

4, Stare the term solvent exitaction, ' [CO-L,T-R]
b. Deline TGA. : ' [€CO-2, L-Rj
C. Siale the characteristics of peh mer identification i the method  of
FTIR/TGA, B _ [CO-2, L-R]
d. State the application.of ﬂptical microscops. : {CO-3, L-R]
¢. State the Name of common type of polymer additives. [CO-5, L-R|
~ I Explain the role of thevmal snalysts in polymer additves OS5, E-R)
. g Compare transition tempemf.ure and mcltmg temperature. { two points)
' 1CO-5, L-R|
h. State the 1(:]:: of phiosphorus based flame refurdants. [CO-6, L-]]
i. -State the difference between f-ld{lmw and reactive (Tame retardants.
C0-6,1-12)

.2 Attempt any THREL, g 12 Maelks -
2. Bxplain Tunw ash content can be improvised Jor ribber latex,  [CO-1, L-A] '
b, State the advamlages of FLUIR over infrared specltoscopy. [CO-3, ]'_.'-A'i
¢. Lxplain the Iimportance of crosslinking i rubber blends. |[CO-4, L-A}-

d. Statc the challenyes in isolating the therimal effects of specitic additives in a
}_‘Jﬂ]‘rmm bll:!.‘ld _ _ [CO-5,T-A]

0.3 Attempt any THREE ' . 12 Marks
a. Lxplain acetone exlracly in cured rubber. _ [€0-1,.L- A]'

b, Explain how you would determine the amount of carbon lack h}ler n i
rubber compouid using chemical methad, o [C0-2,L- f*a]

¢ State the advaniages of rubber compasits over pure rubber materials.
, [CO-4, L-U]
d. Baxplain the significarce of Differembal scanning calorimetiry.  [C0O-3, 1-U]
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Attempt any FOUR ' 12 Marks
'I:Xplam the chemical degrad;mnn method nsed to identily the base pul*ym\, :
[CO-2, L-Uj
Comparc Acrylonitile and Acrylic rubber. [CD-3,L-U] .
Fxplain the composition of Cy Cw & Cp in aromatic Napthali Nie / TarvalTm
oil i1l %a . [CO-3, 1.-A]
Name 1hree {lame resistance in polymer, : [CO-5,T-A]
State fhf: virious lest incthods used 1o evaluale polymer flammability.
[CO-6, L-A]
Attempl any TWQ -~ 12 Muarks
i} ’%l,ate ihe [imitations of chemical methad ih rabber reverse enginesring.
- [CO-2,1. ~R]
C i) State the name of various deteetors used in Uas chromatography.
[CO-3, L-R]
i} State the applications o DIC. ' s [CO-4, L-R|
i1} Descriminaie burrmu beharfour and residus of silicons / ‘\JR rubber.
' : - CC-5, L-E]
Explain how solubitty di lfirences arc used for polymer (ractionation. .
|CO-6, L-Al-

:¥#$$End**$$



