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Department MECHANICAL ENGINEERING Application No. 202020077
Area of Research POLYMER NANOCOMPOSITES Research Mode FULL TIME
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Date of Birth / Age :07-07-1989 / 31 Years
Gender :MALE
N

Category :0C i
e-Mail ID ‘tpramod5@yahoo.co.in
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Mobile 19740405480
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T . . Year
Degree Discipline College/university Passed AVG/CGPA|Class Mode
VISVESVARAYA
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M-S (ERGGIBY - ImECHANICAL TECHNOLOGICAL  [2018 62.83 FIRST  |REGULAR
UNIVERSITY
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CENTRAL MANUFACTURING RESEARCH AND
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CENTRAL POWER RESEARCH RESEARCH AND
INSTITUTE RESEARCH FELLOW 2013-05-13 |2016-07-15 DEVELOPMENT
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Visvesvaraya Technological University
Jnana Sangama ,Belagavi- 590 018

Dr. H. G. Shekharappa Phone: (0831)2498136
Registrar (Evaluation) Fax (0831)2405461
Ref NoVTU/Exam/2015-16/ bt £ pate:2 0 JUL 2015

COURSE WORK COMPLETION CERTIFICATE

The candidate Mr. T.Pramod. bearing USN 1CP13MMNO01 has completed

six course work subjects as a prerequisite for the MSc Engg by Research Programme.

SI.No Subject Code Subject Title Grade
1 10MPE154 Advanced Materials and Processing c
2 10MPT251 Non-Destructive Testing B
3 10MPE22 Advanced Joining Processes B
4 10MCM21 Advanced Material Technology C
5 10MPM252 Surface Treatment and Finishing B
6 11PhD11 Research Methodology B

REGISTRAR TION)

Abbreviations for 2012 batch onwards : Grading System -S(Out Standing )-90-100 Marks,
A(Excellent)- 75-89 Marks, B(Good)- 60-74 Marks, C(Satisfactory)- 50-59 Marks, Below 50 marks F(Fail)

Abbreviations for Candidate admitted _below 2012 batch : Grading System -A- 76-100 Marks,
- 61-75 Marks, C- 50- arks,Below 50 marks Not Eligible
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STATEMENT OF MARKS o 310048

| - BE Fist Semester anuary 2008

| Mechanical Engineering

| Nameofthe Student - T PRAMOD

| ’* Faiher's Mother's Name. ) T PRASAD ‘ SeatNo.: TMAOTMEQTE
NaedfieCalege <MY/, JAYARAMAN COLLEGE OF ENGINEERING, BANGALORE
Sl Suubject Examination Marks | intemal AssessmentMerks | Total Marks | Gubject
No. ™ Code Title Max. | Min. Obtained Max, | Min, Dbtalned Max. Min. |Obtained Result
1 OBMATI! EnghessngMabs-| 0| % 5 |% | WG 006

| ZUSPH'HZ EngmeeﬂnéPhysl W% « & B 159

|3 foacns ElmentsquMIEngg&Engg Mechaics 1100 | %6 19 | % %W % M

~ |4 OGEMEYM |Elements of WechanicalEng %M B MG P
5 | (GELEAS  Basic Eehicd Engy At 5. % B 8| 4 M
B (0WSLIB Warkshap Pracice K5 B RN P
7 DGPHYLIT Eng Physis ab Comp e B0 E e e
§ | 0BCIP18 .m]gﬁq;ﬂqnoflntiq&éﬁrofwsinnﬁ Ethics IR R R 0 P

cMDTOIL  |TE M4 4T

Total Marks Obtained (in words) : FOUR HUNDRED AND SEVEN ONLY
osult of the Semester  FAIL
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= BE First Semester July 2008
‘;\ Mechanical Engineting
" Name of the Studen! - T PRAMOD

| Faters/Mohes Name : [} T PRASAD SeatNo.: INJOTMEQTS

Nemeof e Colege - M.V, JAYARAMAN COLLEGE OF ENGINEERING, BANGALORE

| | Subject Examination Marks | Internal Assessment Marks| ~ Total Marks Siubject
| Mo Cote Title Max. | Min. (Obained Max, | Min. |Obtainee Max. | Min. Obtained| Result

‘ 1| ORCNIE | Elmets ofChl Engg W Engg Mectates 100 25| 84 | 8| - | 15|15 B0 80| Pas
|
|

‘F“‘

2| GELETS | Basc Eeticd Engg CIRIR B SRR AR R

n GRADIOL [ m
| (000l Marks Qbtained (in Words) : ssretestss

~ Hudult of the Semester + SECOND CLASS
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BE Second Semester July 2008
Mechanical Engineering

Name of the Student T PRAMOD
Father's Mothers Name : [1 T PRASAD
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM

STATEMENT OF MARKS

Seatho. IMJOTMEQTS

7 202001

Namgof e Colege : M.V JAYARANAN COLLEGE OF ENGINEERING, BANGALORE
8, Subject Examination Marks {Intermal Assessment Marks|  Total Marks
No. ™ Coge T Wex, | Wi, [Obtaed Wax. | Wi [Obianed W, | Win. [Octaned Resul |
e oo W %% B|- D& QR R
2| CHED. EngreingC W %N D
3| 0P Corpe W5 & %5 -4
4 | (BCEDM ComputerNMngnmg[]ming | %5 B % 16
§ | GELNES | B B B B
6 | 06CPLI | Computer ProgamingLab D RS
7 |0BCHELZY Engg Cheristy Lab AR
B 06CNB Enormenl Sides 0 A B %
GRANDTOTAL (TG 3 40

Total Marks Obtained (inwords) : FOUIR HUNDRED AND SIXTY NINE ONLY
Result of the Semester : FIRST CLASS
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NameotheStudent . TPRAMOD '
‘:' Faihers NothersName [ T PRASAD Seatho.:  MJOTMEQTS

i Name diteColege < MY, JAYARAMAN COLLEGEOF ENGINEERING, BANGALORE
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STATEMENT OF MARKS i
BF Thid Semester January 200 b
Mechanical Enginesring !

s|, Subject Examination Marks | ntemal Assessment Merks| ~ Total Marks
No.[ ™ Code | Tl War. | fin. [Obtaned W, | Wi, [Obtaned Wax. | Min.
{ | OMATS! - ,En@nmngMaﬂwnaﬁw I W % % | & H %
1) OBMES ee&_;fﬁelallurg; w % % &
5 OMER | Basi Thamadmarics w g 4 %
14| OBMEM | Medharicsof Materl B ek
5| wEE bdghes (0] 8| 7|5
b OBMEBA | ComleAdedNadneDianng T
7| OOMELITA. | Netogepy el e L R B AR
L w0y |G| 2
GRAND TOTAL

10 ok Oianed (n¥ords)  FryE HUNDIRED AND FORTY EIGHT ONLY
4l of o Semester + FIRST CLASS
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STATEMENT OF MARKS

BE Fourh Semester July 2009
Mechanical Enginegring

. TPRANMOD

L 288418

SeatNo.:  IMJOTMEATS

- M moippmuhime NI
VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUN

(ool heCollge - M. JAYARANAN COLLEGE OF ENGINEERING, BANGALORE

M Subject Examination Harks | emalAssessmert s Tota Nrks Subject
Mo Tote Tie Wa. | W, [Gaed o, | . Obianed Vo, | W, e Resut
(| LIS EngmaermgMaﬁwnancs - 0| %| 2 |% | Pass k
/| 0&ME423 Mem Measiremets & Metology 0% & % Pass
MR ApphédThétmodyn%cs W % 4 B Pass
A OBME4 | Knermafcs of Machings IR Pass |
6 OBIES Mg o B Py |
Of ONEME |FudVedwis BB - W B[R P ||
7| EL4TD anmueasmma.mm W 0n W BN BB oa e
| ONELB | Madhne g0l e Blny nlpe e
| GRAND TOTAL 90 34 600

Tota Marks Obtained (n words) : &1 HUNDRED! ONLY
Result of the Semester

+ FIRST CLASS

DATE;  OCT 30,2009
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STATEMENT OF MARKS o 23331
BE Fifth Semester January 2010
| Mechanical Enginesting
"\,”\ ollhoStudent ¢ T FRAMOC
' {9/ Moter's Neme : [ T PRASAD | SeatNo,: IMJOTMECTS
NimoolteColege ~: M.V, JAYARAMAN COLLEGE OF ENGINEERING, BANGALORE
- Sujec T Eaminalonlaks e Aoesnentas|  To ks | syyjoc
Code Title Max. | Min. (Obtained Max. | Min. Obtained Max, | Min. (Oblained| Resull
o OBALEY . Managenent & Entprenearstp W% n 5 P |
(R Pass |
0| OOUERS Dy _ W% 6 % Pass
|06ME54 Energy Enginesring - 1 5 @ 5 Pass
! DBMES:  [Turbo Machines : % Pass
y 0 OBMES  Engheatng Eovonis 5|5 Pass
RAR iy FluidMecI'lamcsteryLaboratmy R A P
RO | OBMELSS  |Enegy Convarion Engg Labaaty 00| % |5 0 B P ||
, GRANDTOTAL | 0 B4 G

10 ol ks e o) £ 1= HUNDRED AND EIGHTY ONE ONLY
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.7 VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
KARNATAKA, INDIA it
L~ STATEMENT OF MARKS 255849
i BE Sivth Semester Ay 2010 -
! Mechanical Enginearing
ol St - 7 PRAMOD
Bl et < )T PRAGAD Saatho.: {MUOTME(TS
(Moot Cole : MY, JAYARANAN COLLEGE OF ENGIEERIG, BANGALORE |
i 7 Subject Examination Marks | ntemal Assessment Nerks|  Total Marks Subject |
| Cae Tl o T Wi, O Vo[ W O Vo[ Wi, fived Fesst
” N'ﬂ Wl %y % ) i Pass | .
) W% B 8| | 1% 08 ks
§] W %| B |5 A |15 8| % Pas ||
4| OBMES4 | Mechafronics & Microprocessor 10 %) 8 | s BB 0 Pass
R 5 OBMER | et Mass Trnol [ oy Nl 80| 8| Pas
RIS SR ee i Bl e [P e e m e S
| rr! (BMEBAS | Non Traditional Machining % % 1% 0 8 | Pas |
Bl 7| e |ComonmoingiAdsid B 0| T B0 B IR W) P |
¥|' § | OGMELES sfe Laboratory 6on| 4@ 5| 8% 06| Pass ||
| L - |
‘I .....
GRAND TOTAL

TotelMarks Obtained (mwords) ¢ HUNDRED AND SIXTY ONLY
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STATEMENT OF MARKS
ly BE Seventh Semester January 2011
A Mechanical Enginering |
Mamo ol ho Student T PRAMOD "|
Al s hene : DT PRASAD S INUTMECT 1
Himaol e Colege MV, JAYARAMAN COL LEGEOFENGINEERING BANGALORE
: ), Slbject Examination Marks | nternal Assessment Merks|  Total Marks Subjor ;
N0 Code Title Wax, | Nin. |Obiained Max. | Win. Obtained Nax, | Min. (Obtaied Resull |
f| OBET! | Contol Engreeing W % 4| % opaw |
‘2 UﬂME?’? | af@diManufadunng 0| % 4 % Pas |
| 3| 0BMET3 | Manufaching Proess- I 00| % 80 | % Pass
{4 ooMEn | Oporton e o m % w| Pas
6| (BUETES | Prott D & ety B P ||
06| o0ET | o oy s |
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IGWELTB | Desn Labo 0N B | X | Pas ;
o SR E |
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STATEMENT OF MARKS F., 020004
BE Eighth Semester ( Mechanical Engneering )

| Mool o Strt T PRANOD |
i Mothersame : [) T PRASAD SeatNo.. 1N JOTMIEQTS |
 anectteColse <MY JAYARAMAN COLLEGE OF ENGINEERING, BANGALORE |
'FI._ Subject " Examinaonarks | el Asssnen las| 1oy W |

0 1o Code Tile Wax | Win (Obianed Max | Min [Obtaned Wax | Win [Obtaned Passng =
:J 1] onwea Inckistial Managemment A0 A O 1% 80§ | i l |
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TR Foundry Technology ‘ 2 (1% 0 1% it | l'f
|4 UE) Aumotie Engnesng % | &4 & | & |
6| TBEES | Py 00 |4 | % |10 |8 | ¥ f
6| OwEw Serwr el E |
L" it Aemp Tl (o) e 4 NDRED AND SIXTY ONE ONLY RAMTOW. W w @
0 FeulofteSmstn < FRST CLASSWITH DISTRCTION H
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0 [ Semeser MEREEEREE :
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B [Tt | 0 [ o0 | W0 | M| WO 4
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,h[ D SEP 142011




PhD Proposal

MULTILAYER SELF REINFORCED POLYPROPYLENE
NANOCOMPOSITES: ENHANCED MECHANICAL AND
FIRE RETARDANT CHARACTERISTICS

ABSTRACT

Polymeric materials are widely used as compared to traditional inorganic materials as they have
excellent insulation characteristics, low electric losses and are easily mouldable. The commonly
used wire and cable sheathing materials for low to medium voltage include HDPE, EVA,
LLDPE, PVC and EPDM elastomer. However, PVC is gradually being replaced with other
polyolefins as it is hazardous and releases chlorine containing compounds. Hence, the other
polyolefins resins such as PP, HDPE, EVA, LLDPE and EPDM are in demand. However these
polyolefins are inflammable and fire safety is a major issue. Generally, halogenated fire retardant
additives are added but they are not environment friendly. Thus, non-halogenated fire retardants
such as metal hydroxides are used. These metal hydroxides have to be used in large quantities to
achieve adequate fire retardancy which lower the mechanical properties. However, a good cable
jacketing materials need both good flame retardancy and mechanical properties. Thus,
intumescent fire retardants and nanoparticles such as nanoclays and nanotubes are being used but
dispersability and interfacial adhesion have to be improved. Intumescent fire retardant systems
comprised of Ammonium Polyphosphate (APP) are used but they are moisture sensitive and can
easily hydrolyze. Further it also tends to migrate to the surface.

Thus i this study, non-halogenated fire retardant PP nanocomposites with incorporation of
Glass Fiber, Woven Cloth, Nano Clay, Charring Agent and Acid for automobile and electrical
industries will be developed. The developed polymer nanocomposites will be characterized for
its mechanical, flame retardant and thermal properties as well as its surface morphology and

molecular interaction.



STATEMENT OF THE RESEARCH PROBLEM AND OBJECTIVES

The project aims at development and characterization of polymeric nanocomposites. The
following intumescent flame retardant additives will be used in combination to study and

improve fire safety.

a) Polypropylene reinforced with Glass Fiber, Nano Clay, Charring Agent and Acid Source
» Synthesis of Triazine charring agent
» Modification of Ammonium polyphosphate with silane (mAPP)
» Preparation of nanocomposites
b) Polypropylene reinforced with Woven Cloth, Nano Clay and Acid Source
» Modification of Ammonium polyphosphate with silane (mAPP)
» Microencapsulation of mAPP and Dipentaerythritol in Melamine Formaldehyde

» Preparation of nanocomposites

The effects of incorporation of Glass Fiber, Woven Cloth, Nano Clay, Charring Agent and Acid
Source on synthesized polymer nanocomposites for its mechanical, flame retardant and thermal
properties as well as characterization of nanocomposites for its surface morphology and

molecular interaction shall be studied.

MATERIALS AND METHODS

Blend Preparation:

Compression moulding:

FTIR spectroscopy:

Universal testing machine:

X-Ray diffraction:

Differential scanning calorimetry:
Thermo gravimetric Analysis:

Cone calorimtery:

vV V.V V V V V V VY

Morphology:



EXPECTED OUTCOMES

» Improvement in the mechanical and flame retardant properties of multilayered reinforced
nanocomposites used mainly in automobile and electrical industries for manufacturing of

bumpers, tanks, carpet fibers, cable sheathing etc.

» Development of fire retardant materials would help to delay for the fire to occur which
may takes place either due to short circuiting or any other type of mishap, thus saving

human Lives.
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" Date: 17/02/2020

TO WHOMSEVER IT MAY CONCERN

Mr. T PRAMOD has been working in RET (Resource Efficient Technology)
group in The Energy and Resources Institute, Bangalore as a Research Consultant
since 12" Jan 2018 to till date. He is currently involved in a R&D project titled:
Development of Intumescent Fire Retardant Nano Composites for Medium

Voltage Cable Sheathing Applications. The specific areas of expertise acquired in

- this work are:

o Synthesis of fire retardant additives, followed by analyzing for their
spectra using FTIR and XRD.

e Blending of HDPE, LLDPE and PP along with EVA/EPDM composites
with Ammonium Polyphosphate, Hyperbranched Triazine based Char
Forming Agent, MWCNT grafted POSS, Nanoclay and Talc.

e Characterization of these blends for their Mechanical and Thermal

properties, followed by morphological behavior.

Besides, he has been involved in optimization of laboratory protocols for
materials processing, characterization and analysis of various equipment’s such

as Pin on Disc, Dry Abrasion Tester and Cone Calorimeter etc.

[ found him to be enthusiastic in his work as also diligent and sincere in

carrying out all the task assi
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(Dr. R R N Sailaja Bha
Senior Fellow

Resource Efficient Technology

The Energy & Resource Institute- SRC
Bangalore

Email: sailajab@teri.res.in
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15-07-2016
TO WHOMSOEVER IT MAY CONCERN

Mr. T.PRAMOD has worked in Materials Technology Division of this institution as a Junior
Research Fellow from 13" May 2013 to 15" July 2016 as a part of MSc by Research course
affiliated under VTU.

He was involved in research and development project titled "Studies on Cavitation Behavior of Hydro
Turbine Steels and Coatings: Experimental and Numerical Approach”. The specific area of expertize

acquired as a part of R&D work include the following:

» Comprehensive characterization of hydro turbine steels and coatings in terms of their

cavitation resistance under accelerated conditions using vibratory type cavitation test rig.

» Design modifications of vibratory rig and standardization of test methodology for

evaluation of synergistic effect of silt and cavitation.

» Evaluation of combined effect of silt and cavitation on the erosion performance of
different materials, surface topography analysis in respect of mechanism of material

removal .

Besides, he has been involved in various testing activities like tensile testing using UTM,
measurement  of residual stresses by X-Ray Diffraction method, chemical composition of
materials by optical emission spectrometry, co-efficient of friction by pin on disc method as
well as  involved in failure analysis of different thermal power plant components. He has published

technical papers related to his research.
During the period of his assignment, we found him sincere, hardworking and a keen learner.

We wish him every success in his future career.
Dr. M Shekhar Kumar
Additional Director
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(Bovl. ¢! Indla Soclsty)
Tumkur Roed, Bangalors - 560 022, India

Datec: 10 May, 2013

TO WHOMSOELER IT IS CONCIRNED

Mr. T.PRAMOD has worked in Nano Manufacturing Technology
Centre of this instittion 4s Contract Graduale Engineer from 153" Sepr,
2011 o 10 May 2013,

He had involved in research and development project:
o CMIT and Western Michigan Tniversity collaboratve project titled,
“Ductile Regime Machining of Britde Marerials™,

He had also shown his competency in the areas of literature survey,
experimentations like nano scratehes and indentations, optimizing the
results using the Taguchi’s Approach for the above rescarch and
development project.

o Workeéd an Nano characterization cquapments like Nano Indenter G200
and Confocal Microscope OLS 4000 for in-house Ré&AD actvities and
CUSIRMEr Services.

Besides, he had iiwvolved in vadous activities like Preparation of Quality
Manual for Proficiency Testing and Calibration Laboratories, Design
of Sphere Lapping Machine, Formulation of technical specification for
procurement of Tribo-meter and Silicon Wafers, Assembly of Air
Bearing Spindle etc,,

He had been found e be lard working and dedicared in exccution of the
responsibilities assigned to him He has consistemly displayed the ability o
learn and excel in all rasks assignied o him

We wish him all the best in his future endowers.
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