
INSTITUTE OF CHEMICAL TECHNOLOGY

Ordinances, Regulations and Syllabi relating to the

Degree of Master of ENGINEERING IN PLASTIC ENGINEERING (M.E. (Plastic))
Admission:

1. Eligibility: The candidate should have passed the degree of Bachelor (B.E. or B.TECH.) in  Mechanical engineering/ Plastic engineering / Polymer engineering / Production Engineering /Chemical Engineering/ Chemical plant Engineering or any equivalent examination of a post-H.S.C. 4-year degree course of a University recognised by the University Grants Commission and of any Indian Institute of Technology/ National Institute of Technology, with first class (that is, 60% of the marks in aggregate or equivalent grade average).  [55% for the backward class candidates only from Maharashtra State].  Admissions will be done strictly on the basis of merit and performance at the written test conducted at the ICT.
2. Design of written test would be such that basic knowledge of Basic Engineering/chemical engineering/Mechanical engineering /Production Engineering/Polymer engineering/Plastic engineering will be tested.
3. The final merit list would be designed on the basis of 70% weightage to the GATE score and 30% weightage to the written test conducted by the Institute for GATE qualified candidates and 70% for written and 30% for degree marks for Non –GATE candidates. 1ST preference is given to GATE candidates.
4. The group of selected candidates, unless selected on a specific project, will be given a presentation for all research activities in the department and available projects for selection of projects / guide.  The final allotment of the research guides will be done by the Departmental committee based on the merit and preferences given by the candidate and admissible rules / regulations.
Course Credit System and Structure:
1. The course is conducted on a credit-based 4-semester (2-year) system.  There are two semesters in a year: July to December, Semester I, and December to May, Semester II.  Semesters I and II will consist of 15-16 weeks of instructions including a seminar / project and 1-2 weeks of theory examinations 
2. The semester I Examination will be held in December / January and semester II Examination will be held in May.  The Semesters-III and IV will have a research project-based evaluation in each semester carrying equal weightage as that of the first / second semester.  The senate-approved schedule of academic activities for the academic year (dates of start and end of classes, dates of final examinations, etc.) will be followed.
3. A certain quantum of work measured in terms of credits is defined for each course.  The student acquires credits by passing courses in semesters I and II, whereas the research project-based evaluation in semesters III and IV (second year) will contribute to credits equivalent to that obtained in the first two semesters.
4. Administering of the courses in the first year will mainly consist of Lectures (L) and Tutorials (T).  
5. The credit (C) for a course will be equal to the number of contact hours (L+T) per week for that course, that is, for 100 marks it will be 6 and that for 50 marks it will be 3.  The research project-based evaluation will be equivalent to 24 credits per semester.
6. For assisting the instructor in conducting tutorials, Teaching Assistants (TA) may be provided.  The instructor is expected to inform TA the syllabus covered up to the point of each tutorial and the syllabus to be covered in a particular tutorial.  The course instructor is required to provide problem statements and solutions to the TA.  The TAs are responsible for administering the problem statements and solutions to the students.  The course instructor is also required to be present during the tutorial session.
Attendance: 

1. Attendance in all classes (lectures, tutorials, practicals) is compulsory and will be monitored. In general, the Institute expects 100% attendance.  75% attendance is permitted only for health or other emergency situations.  A medical certificate from recognised and qualified doctor is necessary for getting sick-leave on health grounds.
(Faculty members are required to submit the attendance sheets to the  Head of General  Engineering Department at the end of the semester who in tern will submit to A.R.(Acad) but before the submission of forms for examination.  The office will compile the data and put it on notice board. An early warning will be released to all defaulters by mid-semester examination).
2. A student not having minimum 75 percent attendance for a particular subject may be debarred from appearing in the semester-end examination in that particular subject and given ‘FF’ grade (grades are described below) in that particular subject.

3. The concerned teacher may condone absence from classes due to unavoidable reasons, for a very short period, provided the teacher is satisfied with the explanation.

4. If the period of absence is for short duration (not more than two weeks), application for the leave shall be submitted to the Head of the Department stating fully the reasons for leave, supported by proper documents.  The Head of Department may condone such absence based on the application.

5. If the period of absence is more than two weeks, the application for leave shall be submitted stating fully the reasons for leave, supported by proper documents, to the Dean, (A.P.) forwarded through Head of the Department.  The Dean may condone such absence based on the application.
6. Additional leave may be granted to attend conference, workshop, seminar, and also for participating in extra-curricular activities, with prior permission from the concerned subject-teacher, research supervisor AND/OR the Head of the Department.
Assessment of students’ performance in theory courses:
The assessment of students’ performance in a theory course will be based on:

(i) Continuous assessment
The continuous assessment will comprise of: quizzes, surprise tests, class tests (open- or closed-book), home assignments, group assignments, presentations, etc.  This would be given 60% weightage in overall credit of the course.
The instructor for a particular course shall conduct minimum of 3 evaluations (including one which has to be an announced mid-semester test conducted in 8th to 10th week from the start date which will carry 50% weightage of continuous assessment marks).
In the very first lecture of the course, the instructor should clearly indicate the methodology of continuous assessment that will be followed for a particular course.  
In case a particular student is absent for a particular internal evaluation, repeat evaluations will not be conducted.
For the benefit of and as a process of learning by the students, the corrected evaluations will be made available within two weeks of conducting the assessment. 

(ii) Final examination:  

The final examination is compulsory for all students.  Absenteeism in the final examination will be considered as Failed in the examination.
The final examination will be conducted as per pre-announced time table.
The final examination will be one and half (1½) hour duration for three-credit course and Three (3) hours duration for six-credit course.  This would be given 50% weightage.  
In case, a student is absent for the final examination because of extra-ordinary situations, and supports his application with relevant documents, he will be given a grade ‘I’ (grades are described below).  Such a student will be eligible for appearing for ‘Supplementary Examination’.  The maximum grade obtainable in such supplementary examinations is ‘one grade LESS’ (described below) than that obtained based on the total marks after the supplementary examination.  If ‘EE’ is obtained in the supplementary examination, then it remains ‘EE’.

Assessment of students’ performance in Project I / II / III:

In the first semester, students will be given one project – Projects I.  
In Project I, the student will be required to prepare a critical review of a selected topic in Plastic/Polymer Engineering and allied subjects.  Project I will be supervised by a faculty other than the research supervisor.  For this project, the students need to submit a standard typed report.  The students will also be required to make an oral presentation for the above project.  Weight age would be 40% for the presentation and 60% for the report (average of the marks given by internal and external examiners for both presentation and report).

In the second semester, students will be given one project – Projects II.  
In Project II, the student is supposed to critically assess ONE research publication based on Plastic/Polymer Engineering and allied subjects.  
 Project II will be supervised by a faculty other than the research supervisor.  For this project, the students need to submit a standard typed report.  The students will also be required to make an oral presentation for all these projects.  Weightage would be 40% for the presentation and 60% for the report (average of the marks given by internal and external examiners for both presentation and report).
Assessment of students’ performance in Second year:

In addition, in the third semester, initially the students will have to critically analyse literature on their own research area (Project III).  Project III evaluation will be based on the analysis of existing literature and proposed objectives, methodology, bar chart of activities, and deliverables.  Weightage would be 40% for the presentation and 60% for the report (average of the marks given by internal and external examiners for both the presentation and report). On the basis of this the project will be finalized.
1. Every candidate will give a presentation at the end of the Semester III in front of the Research Progress Committee (RPC) formed by the Head of the Department, and which will consist of the research supervisor and at least one more faculty member of the Department. The Committee can opt more members on the panel, if required.
2. The evaluation at the end of semester III will be based on: 
(i) Experimental setup / mathematical model formulation (30%), 
(ii) Analysis of polymers, additives, products / solution strategy etc. (20%), 
(iii) Results and data analysis, including comparison with previous work (50%).
3. Once the research project approaches completion as mutually decided by the supervisor and the candidate, the candidate will submit a draft copy of the thesis for consideration to RPC before the candidate is allowed to submit synopsis.
4. The thesis in soft bound form will be sent to examiners for evaluation.  The comments received needs to be incorporated in the thesis and discussed with the RPC.
5. The viva-voce examination will consist of open research colloquium, and questions and answers will be open to all.  Only after successful open colloquium, and on recommendation of the RPC, the final submission of thesis will be permitted.
6. The thesis copy will be maintained in PDF format with Institutional library and Head of General Engineering Department.
7. The cases of plagiarism and data manipulation will be investigated by the concerned RPC and dealt with sternly.  Such a candidate will be asked to leave the program and the Institute, if proven of charges against him / her. 
8. In cases of plagiarism and data manipulation brought to notice of the Department after the submission of thesis and even granting of degree, will also be investigated by the concerned RPC and dealt with sternly.  The department will have the authority to revoke the degree granted to such a candidate.
Grading system:

1. As a measure of students’ performance the following letter grades and corresponding grade points per credit, shall be followed:

	Grade
	Grade points per credit

	AA
	10.0

	AB
	9.0

	BB
	8.0

	BC
	7.0

	CC
	6.5

	CD
	6.0

	DD
	5.5

	EE
	5.0

	FF
	0

	I
	0

	T
	0


2. Instructor of the course will submit the absolute marks obtained by the candidates (out of 50 or out of 100, as the case may be), in the following heads:

(i) Continuous Assessment, 
(ii) Final Examination, 
(iii) Total Marks.
3. Depending on the grace marks (to be decided) by the Results Committee, the absolute marks obtained by the candidates under each subject head will be calculated.  These absolute marks will be converted to grades and grade points for each subject for each candidate in the following manner:

a. Candidates who have failed (secured less than 40% of the marks even after considering grace marks) will be given grade ‘FF’ for that subject.
b. Based on the absolute marks obtained by the successful (passed) candidates in a particular subject, ‘CLASS AVERAGE’ will be calculated for each subject.
c. If ‘CLASS AVERAGE’ is less than 65%, then the ‘CLASS AVERAGE’ is given a grade ‘CC’.  AA, AB, BB, and BC grades are given between ‘CLASS AVERAGE’ and ‘HIGHEST MARKS’ based on equal increments.  CD, DD, and EE grades are given between ‘CLASS AVERAGE’ and the minimum passing marks based on equal increments (40%).
d. If ‘CLASS AVERAGE’ is grater than 65%, but less than 70%, then the ‘CLASS AVERAGE’ is given a grade ‘BC’.  AA, AB, and BB grades are given between ‘CLASS AVERAGE’ and ‘HIGHEST MARKS’ based on equal increments.  CC, CD, DD, and EE grades are given between ‘CLASS AVERAGE’ and the minimum passing based on equal increments (40%).
e. If ‘CLASS AVERAGE’ is greater than 70%, then the ‘CLASS AVERAGE’ is given a grade ‘BB’.  AA and AB grades are given between ‘CLASS AVERAGE’ and ‘HIGHEST MARKS’ based on equal increments.  BC, CC, CD, DD, and EE grades are given between ‘CLASS AVERAGE’ and the minimum passing based on equal increments (40%).

4. A semester Grade Point Average (SGPA) will be computed for each semester as follows:
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where,
‘n’ is the number of subjects for the semester, 

‘ci’ is the number of credits allotted to a particular subject, and 

‘gi’ is the grade points awarded to the student for the subject based on his performance as per the above table.

SGPA will be rounded off to the second place of decimal and recorded as such.

5. Starting from the first semester at the end of each semester (S), a Cumulative Grade Point Average (CGPA) will be computed as follows:
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where,
‘m’ = total number of subjects from the first semester onwards up to and including the semester S, 

‘ci’ = number of credits allotted to a particular subject, and 

‘gi’ = grade points awarded to the student for the subject based on his performance as per the above table. 

CGPA will be rounded off to the second place of decimal and recorded as such.

6. The CGPA would indicate the cumulative performance of the student from the first semester up to the end of the semester to which it refers.
7. The CGPA, SGPA and the grades obtained in all the subjects in a semester will be communicated to every student at the end of every semester / beginning of next semester.
8. Candidate will be considered to have passed the course if he / she secures grade ‘EE’ or higher (AA, AB, BB, BC, CC, CD, DD).
Supplementary Examinations:
1. For those candidates who fail (Grade ‘FF’) in one or more subjects, another examination called ‘Supplementary Examination’ (50% weightage) will be held after one month of the declaration of the result for the particular semester.
2. The marks obtained by the candidate during the semester in the Continuous Assessment will be carried forward and added to the marks obtained in the Final Examination.

3. The total marks will be considered for award of grades and grade points.  The grades are to be calculated based on the grading scheme discussed in point No. 3 under the heading ‘Grading System’.  However, the maximum grade obtainable after such supplementary examination is ‘ONE GRADE LESS’ than that obtained after the supplementary examination.  If ‘EE’ is obtained in the supplementary examination, then it remains ‘EE’.
	Grade

the candidate would have got after Supplementary Examination
	Grade actually given
	Grade Point per Credit

	AA
	AB
	9.0

	AB
	BB
	8.0

	BB
	BC
	7.0

	BC
	CC
	6.5

	CC
	CD
	6.0

	CD
	DD
	5.5

	DD
	EE
	5.0

	EE
	EE
	5.0

	FF
	FF
	0

	I
	I
	0

	T
	T
	0


4. When a student gets the grade ‘FF’ or ‘I’ in any subject during a semester, the SGPA and CGPA from that semester onwards will be tentatively calculated, taking only ‘zero point’ for each such ‘FF’ or ‘I’ grade.  After the ‘FF’ grade(s) has / have been substituted by better grades after the supplementary examination or subsequent semesters, the SGPA and CGPA will be recomputed and recorded to take this change of grade into account.
5. The candidate can continue for the research project in semester III and IV with whatever grade obtained in the previous semesters.  However, the candidate must clear all the courses where he/she has FF and/or I before getting the passing certificate.

6. The records of all candidates will have to be maintained in the Department/Institute for the cumulative grade point average calculations.
7. A candidate who remains absent for the regular final examinations and supplementary examinations for ALL SUBJECTS will be considered to have dropped out / terminated from the course and will be given a grade ‘T’.

Proposed Syllabus Details for the degree of

Master of Engineering (Plastic) Course
M. E. (Plasic Engineering)

SEMESTER - I

	Sr. No.
	
	Course Code
	Course Title
	Hours/ week (L+T)+P
	Marks
	Credits

	1
	Core I
	GET 2101
	Testing of plastics  
	2+1
	50
	3

	2
	Core II
	GET2102
	Plastic product design 
	2+1
	50
	3

	3
	Core III
	GET2103
	Processing of Plastics -I
	2+1
	50
	3

	4
	Core V I 
	GET2104
	Technology & Chemistry of Polymers
	3+1
	100
	4

	5
	Core VI 
	GET2105
	Design of Moulds -I
	3+1+4
	100
	4

	6
	Project I
	GEP 2111
	 Project I(Seminar)
	3
	50
	3

	
	
	
	Total of Semester I
	20
	400
	20


SEMESTER - II

	Sr. No.
	
	Course Code
	Course Title
	Hours/ week (L+T)+P
	Marks
	Credits

	1
	Core VII
	GET 2106
	Processing of Plastics -II 
	3+1
	100
	4

	2
	Core VIII
	GET 2107
	Design of Moulds -II
	3+1+4
	100
	4

	3
	Core IX
	GET 2108
	Principles of Plastic Machinery Design
	3+1
	100
	4

	4
	Core X
	GET 2109
	CAD/CAM/CAE
	2+1+4
	50
	3

	5
	Project II
	GEP 2112
	Seminar
	3
	50
	3

	6
	Project III
	GEP 2113
	Critical review of one research publication)
	2+1
	50
	3

	
	
	
	Total of Semester II
	21
	450
	21


SEMESTER - III

	Sr. No.
	
	Course Code
	Course Title
	Hours/ week (L+T)
	Marks
	Credits

	1
	ProjectIV
	GEP 2114
	Industrial Training of 6 weeks duration
	
	100
	4

	2
	Project V
	GEP 2115
	Project III (critical literature review of Research Project)
	3
	50
	3

	3
	Core VI
	GEP 2116
	Project evaluation-1st Stage
	4
	100
	4

	
	
	
	Total of Semester III
	11
	250
	11


SEMESTER - IV

	Sr. No.
	
	Course Code
	Course Title
	Hours/ week (L+T)
	Marks
	Credits

	1
	Project VII
	GEP 2116
	Project Seminar I 
	4
	100
	4

	2
	Project VI
	GEP 2117
	Project Seminar II 
	4
	100
	3

	3
	Project VII
	GEP 2118
	Project evaluation – Final Stage
	8
	200
	4

	
	
	
	Total of Semester IV
	11
	400
	11


SEMESTER I
	1.
	GET2101Testing of Plastics 

General Concepts – Importance of testing, specifications and standards. Sample preparation and conditioning of samples. Comparison of manufacturing and quality control tests.

Mechanical Test – Tensile properties and test method. Flexural properties and test method. Creep properties and creep test, Fatigue test. Impact test. Testing of plastic films and sheets, Hardness test and abrasion resistance test etc.  

Electrical Test – Insulation Resistance, Volume Resistivity, Surface Resistivity, Break Down Voltage, Dielectrical Strength – Dielectric Constant and Power factor loss factor, Electrostatic properties etc.   

Thermal Test – Thermal Conductivity, Coefficient of thermal expansion. Specific heat and latent heat. Softening point. Heat distortion temperature and flambility test. Cold flux temperature, thermo gravimetic tests. Thermo mechanical analysis. Differential scanning calorimeters etc.

Flow Properties – Melt flow index and rheometeric tests for thermo plastics and cup test and spiral flow test for thermosets. Viscoelastic properties of plastics.

Optical Properties – Optical tests, Refractive index, Percentage gloss, Clarity etc.

General Properties – Specific gravity, density and Bulk Density, Environmental stress crack resistance and weathering properties. Toxicity, chemical Resistance, Non Destructive Testing.

Reference books:

1) Handbook of Plastic Testing Technology – by Vishu Shah

2) Testing of Polymer (Vol. I, II, III, & IV) – by Brown

3) Plastic Engineering Handbook – by Joel Frados

4) Handbook of Plastic Test Methods – by IVEs/MEAD/RELEY

5) Handbook of Engineering Plastics – by Brown/Derock

6) Handbook American Society of testing and Material (ASTM)


	

	2.
	GET2102 Plastic Product Design 

 Selection of materials and technical requirements. Accuracy of dimensions and functional requirements, surface finish texturing etc. Effect of wall thickness, corner radius, drafts, shrinkage and warpage, inserts and parting lines. Design of  Ribs,Bosses threads etc., Cost economics.

Component Designs : Selection of materials and design of vessel, Pipes, Gears, bearing, etc., as load bearing components, Plastic laminates and their mechanical strength improvements – applications. Design of reinforced plastic equipment such as filament wound chemical storage tanks, filament would pipes etc., and effects of various basic parameters such as fabrication variables, material variables etc., on mechanical strength. Structural sandwich construction design, properties and analytical determination of their elastic constants. Composite materials, recent developments of plastics products and their design approach.

Reference books:

1)       Engineering Design of Plastics – by Eric Bear

2) Plastic Product Design – by Ronald D Beck

3) Product Design with Plastics – by Joseph D Dym

4) Plastic Product design Handbook  – by Edward Miller

 5)       Filament Winding –by D.V.Rosato & C.S.Grove
	

	3.
	GET2103 Processing of Plastics -I
Compression Moulding: Moulding cycle, feeding, moulding temperature, breathing, curing and ejection. Pre-forming and methods of pre-heating. Bulk factor of material and melt flow properties. Moulding temperature pressure. Effect of various factors on curing. Materials properties and shrinkage. Faults in moulded articles and remedies. Process limitations.

Transfer Moulding: Pot and plunger transfer, feeding, transfer temperatures pressures and clamping force. Melt flow, cull, sprue. Advantages and limitations of the process Temperatures and pressures for moulding.

Laminate forming: High and low pressure laminates, materials, reinforcements, Processing conditions and operation, industrial and decorative laminates and their applications.

Compression press details – Mechanical and hydraulic types, details of construction single and double stroke. Control circuits and drives. Machines specifications. Accessories for transfer moulding.

FRP systems: Processing as applied to thermosets and thermoplastic, transfer Moulding, Injection Moulding, Contract moulding, vacuum bag moulding, Matched mould moulding, Filament winding, pultrusion, Sandwich construction, DMC and SMC processing.

Casting: Methods of processing, Solvent coating, powder coating etc.

Vinyl dispersion processing, dip coating slush moulding. Finishing operations such as painting, decorating, hot stamping printing, vacuum metalizing, electroplating, welding, adhesive bonding, shearing, trimming, polishing, etc.,

Injection Moulding: Introduction, moulding cycles, feeding, plasticizing, injection, Plasticizer cylinders. Pre-plasticizing methods. Heating melt flow through nozzle and sprue. Types of nozzles. Pressure time diagram. Effect of temperature, pressure, filling time, packing time and cooling time on the cycles times, shrinkage and product. Plasticizing capacity, injection pressure and clamping force. Thermoset injection moulding. Common moulding faults and remedies. Effect of preheating on cycle time, and product quality. Pressure and temperature measurements. Study of various types of injection moulding machines, various controls and its importance in processing.

Reaction Injection Moulding: Mixing head, materials, process details and requirements, product properties. Gas injection moulding, flow injection moulding.

Reference books:

1) Compression and Transfer Moulding of plastics – by Butler J

2) Laminated plastics; including high pressure and low pressure types and reinforced plastics – by Duffin D J

3) Outline of Polymer Processing – by R. Sinha

4) Plastic Engineering Handbook by  E.Frados

5) Reaction Injection Moulding by Becker W.E.

6) Injection Mould Design – by Pye R.G.W.

7) Injection Moulding Theory & Practices – by Rubin I. I.

8) Fibre reinforced Material Technology – by Parratt N J


	10

8

8

10

9

	4.
	GET2104 Technology and Chemistry of Polymers
General definitions used in plastics industry. Classification of polymers. General properties of plastics. Outline of various methods of polymerizations. 

Chemistry, properties and use of polymers such as phenolic, animoresins epoxies polyester, siliconses, polyolelfines, polystyrene, san, abs, and co-polymers. polyvinyle acrylics, polyamides, polycarbonates, polyurethanes, fluorocarbons various copolymer etc. Classifications, properties and use of plasticizers, stabilizers, fillers, colourants, blowing agents and other additives used in plastics, Reinforced thermoplastics and thermosetting resin compounds. Polymer blends and alloys, Celluar plastics.

Reference books:

1) Outline of Polymer Chemistry – by R Shinha

2) Plastic Materials –by Brydson J A

3) Polymer Science  - by Gowarikar 

4) Polymer Chemistry – by Carraher C E

5) Polymer Chemistry; an Introduction –by Stevens M P


	5

5

5

5

5

5
5

10

	5.
	GET2105Design of moulds - I
Compression and Transfer Mould Designs: The evolution from the original positive type. Flash moulds, semi-positive mould with horizontal and vertical flash. Two plate and three plate moulds, spilt moulds. Moulds for articles with threads and inserts. Transfer mould principles of integral pot, auxiliary ram types and separate pot moulds. Essential moulds details, loading chambers, land areas, ejection methods and bolsters. Factors effecting choice of mould design, proportions of moulds, undercuts, bulk factors, section thickness. Mould heating, steam and electrical heating. Heat energy calculators. Heater specifications.

Reference books:

1) Plastic Engineering Handbook by  Frados

    2) Compression and Transfer Moulding of plastics – by Butler J


	

	6.
	Project I (Seminar)
The Seminar work is concerned with a detailed and critical review of an area of interest to Plastic/polymer Engineering.  Typically, the report should contain and will be evaluated based on the following points:

(a) Introduction: 2 pages maximum,

(b) Exhaustive review of literature (including figures): 10 – 12 pages: 50% Weightage

(c) Critical analysis of the literature and comments on the analysis Critical analysis should also contain quantitative comparison of observations, results, and conclusion amongst the various papers.

2. Two typed copies of the report on thesis size bond paper (297 mm x 210 mm) are to be submitted to Coordinator on ​​​time to be decided by the coordinator.  The detailed timetable for the presentation would be communicated.

3. The report should be prepared using the Times Roman font (size 12) using 1 1/2 spacing leaving 1-inch margin on all sides producing approximately 29 lines per page.  The report should be typed on one side of the paper and need not be bound in a hard cover binding.  Figures and tables should be shown as a part of the running text.  Each figure should be drawn inside a rectangular box of 12 cm width and 10 cm height.  The figures must be sufficiently clear and hand drawn figures will be acceptable.  Particular care must be taken if a figure is photocopied from source.  Each figure must have a sequence number and caption below.  Each table must have a sequence number and title at the top.

4. Name of the student, title of the problem and year of   examination must be indicated on the top cover.  THE NAME OF THE SUPERVISOR (ONLY INITIALS) MUST APPEAR ON THE BOTTOM RIGHT CORNER OF THE TOP COVER.

5. The report must be precise.  All important aspects of the topic should be considered and reported.  The total number of pages, including tables, figures, and references should not exceed 30.  Chapters or subsections need not be started on new pages, while getting the report typed.

6. Typographical errors in the report must be corrected by the student.  The student will be discredited for any omission in the report.  All the symbols used in the text should be arranged in an alphabetical order and given separately after conclusions.

7. The list of references should be arranged in alphabetical order of the names of authors.  In the text, the reference should be cited with author's name and year.  (author - date style) For example:

(i) The flow pattern in gas-liquid-solid fluidized bed has been reported in the published literature (Murooka et al., 1982).

OR

(ii) Murooka et al. (1982) have measured flow patterns in gas-liquid-solid fluidized beds.  The title of the article should also be included. The references must be given in the following standard format.

(a) Format for listing references of articles from periodicals:  Bro M. I., Sperati C. A., “End Groups in Tetrafluoroethylene Polymers", J. Polymer Science, New York, 38, 289-305, (1959).

(b) Format for listing references of Books:

Flory P. J., "Principles of Polymer Chemistry,” Cornell University Press, Ithaca, New York, pp. 55-62, 1953.

(c) Format for listing Thesis:

Sandesh R., "Studies on Film Preparation of speciality Polymers", M.E. (Plastic) Thesis, University of Mumbai, 2006.

(d) Format for listing references of Patents in Chemical/Polymer Abstracts:

Plunkekett R. J., U.S.Patent 2,393,967, assigned to DuPont, Feb.4, 1941. 

Pitolaj S., U.S. Patent 4,913,951, Apr.3, 1990.

(e) Format for listing Handbooks, Tables, Symposia etc.:

Sperati C. A., "Physical Constants of Fluoropolymers", in Polymer handbook, 3rd ed., Vol. 1, John Wiley and Sons, New York, Academic Press, pp.129-137 (1989).

(f) Format  for listing Private  Communications  and  other  categories: 

Rao, A.C., Private Communication (2005).

8. Consistency of units should be maintained in the written report.  SI systems   should be used.  [For SI system - Ref: Ind. Chem. Engr., 24, 32, 3 (1983)]. Units used in the literature (if not SI) should be correctly converted.

9. The time allotted for the oral presentation of seminar is 20 minutes: additional 10 minutes are provided for questions and answers.

10. INCOMPLETE AND CARELESSLY WRITTEN REPORT IS LIABLE TO BE REJECTED.

11. The last date for submission will NOT be extended on any grounds whatsoever.

12. There must not be any acknowledgment about the guidance by the faculty in the Seminar.

13. The Seminar will be evaluated on the basis of (i) rational approach to the problem, ii) correctness and completeness of the written text and iii) performance in the oral presentation.

Word-to-word copying from the published article is not permitted.  Flowery language is not to be used.


	


SEMESTER II
	7
	GET2106 Processing of Plastics – II
Extrusion of Plastic – Various extrusion methods, screw extruder, feed hopper, materials, extruder zones and functions, screw geometry and its effect on material transport, melting and metering. Breaker plate, screen pack. Single and twin screw extruders, sizing, cooling, post extrusion systems like take-off cutting etc., as related to film, pipe, sheet, wire and profile extrusions.

Extruder – Screw details, barrel and drives system, details of cooling and take off systems vented extruders, multi extruder. Extruder Specifications.

Blow moulding – Basic principles of extrusion and injection blow moulding. Parison formation, blowing and cooling Accumulators stretch blow-moulding principles. Injection and extrusion stretch blow moulding.

Rotational Moulding – Principles and basic processes of Rotational Moulding.

Calendering – Arrangements of rollers, feed, pressure and speed. Application to PVC films and sheets and coating methods. Calender details such as Roll arrangements and its constructional features, drive system, etc.

Thermoforming – Pressure and vaccum forming, basic methods, heating methods, Effects of temperatures. Effect of various process variables on product. Product defects its causes and remedies. 

Reference books:

9) Extrusion of Plastics –by Fisher E. G.

10) Extrusion and other Plastics Operation – by Bikales N. M.

11) Plastic Engineering Handbook by  E.Frados

12) Outline of Polymer Processing – by R. Sinha.

13) Understanding blow Moulding – by Norman Lee

14) Rotational Moulding Design – by Beall G.L.

15) Blow Moulding of Plastics – by Fishers E.G.

16) Calendering of Plastics – by Elden R A

 
	

	8.
	GET2107 Design of Moulds II
Injection Moulds: - two plate and three plate types. Core, side pin withdrawal, sprue removal and ejection arrangements. Spilt cavity. Venting and slug – well system and sprue locking sizes and types of sprue, runners, gates, cooling channels etc. Determination of mould cavities. Special features of thermoset mould. Extended nozzles, Hot runner moulds, Insulated Runner mould. Mould for articles with threads and insets. Multi-day light mould.

Extrusion dies for strip, rod, tube, sheet and cable, covering. Blow moulds. Computer aided design and computer aided engineering approach  to the mould and die design.

Reference books:

     1)  Injection Mould Design – by Pye R.G.W.

  2) Injection Moulding Theory & Practices – by Rubin 

  3) Dies for Plastics Extrusion; – by Joshi M. V.
 
	

	9.
	GET2108 Principles of Plastic Machinery Design.

Clamping Systems: Mechanical – Basic clamp unit requirement and their importance such as parallel platens, platen thickness locking force, clamp stroke setting, tie bar and additional requirements. Toggle lock mechanisms and Ejector systems. Hydraulic Design – General principles of operations of hydraulic and pneumatic systems. Features of hydraulic and pneumatic systems. Pumps Design and construction criteria for selection of particular pump Control Devices Pressure, flow and directional control valves of different types. Their design and applicants.

Auxiliary Units: Working cylinders – type and method of connections, accumulators, filters, seals , - their design selection.

Hydraulic Circuits: Various types of directional valves, flow control vales hydraulic pumps, hydraulic motorsetc. Standard symbols used in hydraulic circuits. Types of hydraulic tracing system and synchronizing devices. Method of improving machine performance such as machines setting, process control, controls of oil temperature etc. Hydraulic locking system and characteristics. Digital Hydraulics – Single pump machine multiple pump machine variable  volume pumps. Digital system and Cartridges – speed or volume control digital pressure regulators and digital switching using cartridges.

Design single screw/ vented /twin screw/compunding extruders,design of various auxillary equipements such as mixers,pelletisers,dicers.take off units ,winders,cut of saw etc.
Electrical and Electronic systems – Methods of controlling temperature, optimum control and hot runner control, Process Control – Conventional Approach. Computerized system approach Control Equipments. Distributed Intelligence Approach and application to injection moulding. Digital controls systems and their advantages

Heating Systems: Steam, hot water and gas heating. Electric resistance heating types of heater and applications. Infrared heating, Induction heating and high frequency heating and their applications in plastic industry. Temperature measurement and control.

Reference books:

 1)     Injection Moulding Theory & Practices – by Rubin I. 

 2)    Injection Moulding  Machines by  A.Whelan
3)     Hydraulic Circuits and Control System by Fawcett J.R.
4)                                                                    by Vickers Sprrey.
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	10.
	GET2109 CAD/CAM/CAE mould design:
Design and drafting of various mould and dies design using computer aided design packages. Basics of computer aided manufacturing programmes. Study of various computer aided engineering packages to analyse moulds and dies for flow, cool, shrink, wrap stress etc., to optimise the design. Study of pressure, time, temperature graphs. Selection of polymer materials. Interpretation of various plots for thermoplastic, thermoset and gas injection moulding processes. Cost saving analysis.

Reference books:

   1)AUTOCAD Software Manual 
   2) Pro –Engineers  Software Manual

   3) Mould Flow Software Manual.
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	Project II (critical review of one research publication)

INSTRUCTIONS FOR CANDIDATES

In this project, the candidate is expected to review single research publication either published or manuscript in preparation as decided by the faculty advisor.  In general a written report on similar guidelines as given for project II later needs to be submitted but the distribution of the content should be as follows: 

(a) 5% weightage (1 page) should be given to important features of the paper in own words of the candidate.

(b) 45% weightage should be given to literature survey including significance of the area of research discussed in the paper.

(c) Remaining part should focus on the detailed analysis of the paper.  Some general guidelines for the critical analysis of a research publication include: 

ORIGINALITY (5 marks):  Are the facts and ideas new, or have they been covered before by this author or other authors?  Is there enough useful information to warrant this paper and whether the length of the paper is justified?  If you feel the material is not new, please cite references in which it has already been reported.

TECHNICALLY CORRECT (20 marks):   Is the paper technically correct; are assumptions reasonable; is the reasoning logical?  If you think it is not, specify what you think is incorrect and suggest the correct approach.  Are the methods used in the work appropriate?  Are there any internal contradictions or computational errors and are there any loopholes in the observations?  If so, please explain.

CLARITY (5 marks):  Is the paper reasonably easy to follow and understand, complete but not verbose, and does it stick to the subject?  If not, please comment.

BIBLIOGRAPHY (5 marks):  Does the author cite all the references in the text and vice versa?  Are the references complete and as per guidelines?  Does the manuscript accurately represent statements in cited references and do not reproduce?

TITLE/ABSTRACT (5 marks): Is the title suitable and adequate?  Does the Abstract (normally 50-150 words) bring out the main points of the paper?

ILLUSTRATIONS AND TABLES (5 marks):  Is there material that could be better covered in a table?  Is there needless duplication between text illustrations and tables?  Are there too many illustrations or tables?  Are the illustrations clear and legible?  Are the experiments/results & discussion/illustrations/tables same/similar to other papers in similar area?

ALTERNATIVE INTERPRETATIONS (5 marks):  Are there other valid interpretations of the observations?  If so, please elaborate.
	

	
	
	

	
	SEMERSTR III
	

	12
	Industrial Training:

 The objective of incorporating Industrial Training is that the students will gain practical work experience and will get exposed to actual processing and working practices in plastic industry. All M.E. Plastics students will under go Industrial training of 6-week duration as a component of their curriculum and this Industrial training will be undertaken after II nd Semester exams.   This will also help them to carry out a real and industry useful project. 
After industrial training, students are required to submit detail report of the Industrial Training along with certificate from the company about their work perform and attendance. 


	

	13.
	Project III

This would be concerned with a detailed and critical review of the area of the proposed research project to be undertaken in the second year and will be under the guidance of the research supervisor.
1. The Seminar work is concerned with a detailed and critical review of an area of interest to Chemical Engineering.  Typically, the report should contain and will be evaluated based on the following points:

(a) Introduction: 2 pages maximum,

(d) Exhaustive review of literature (including figures): 10 – 12 pages: 50% Weightage

(e) Critical analysis of the literature and comments on the analysis Critical analysis should also contain quantitative comparison of observations, results, and conclusion amongst the various papers.

2. Two typed copies of the report on thesis size bond paper (297 mm x 210 mm) are to be submitted to Coordinator on ​​​time to be decided by the coordinator.  The detailed timetable for the presentation would be communicated.

3. The report should be prepared using the Times Roman font (size 12) using 1 1/2 spacing leaving 1-inch margin on all sides producing approximately 29 lines per page.  The report should be typed on one side of the paper and need not be bound in a hard cover binding.  Figures and tables should be shown as a part of the running text.  Each figure should be drawn inside a rectangular box of 12 cm width and 10 cm height.  The figures must be sufficiently clear and hand drawn figures will be acceptable.  Particular care must be taken if a figure is photocopied from source.  Each figure must have a sequence number and caption below.  Each table must have a sequence number and title at the top.

4. Name of the student, title of the problem and year of   examination must be indicated on the top cover.  THE NAME OF THE SUPERVISOR (ONLY INITIALS) MUST APPEAR ON THE BOTTOM RIGHT CORNER OF THE TOP COVER.

5. The report must be precise.  All important aspects of the topic should be considered and reported.  The total number of pages, including tables, figures, and references should not exceed 30.  Chapters or subsections need not be started on new pages, while getting the report typed.

6. Typographical errors in the report must be corrected by the student.  The student will be discredited for any omission in the report.  All the symbols used in the text should be arranged in an alphabetical order and given separately after conclusions.

(7)The list of references should be arranged as mentioned previously. 
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