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Scheme of instructions & Examination
at
B.E. (Printing & Packaging Technology)
R- [l
ESTE
seM
No. of Periods per Week (60 minutes | Duration - Marks
4E Lectures | Practicals | Tutorials | Theory Theory | Term [ Practical | Oral | Toti
; Paper | Paper | Work
(Hrs)
04 - 02 03 100 25 - = 12
el

‘] wcs/'-/ 03 02 - 03 100 | 25 - - | 12

% qing
'/:jr;;:cnon& p——

s f;a Sagng 05 02 - 03 100 25 25 25 17
et
. % 04 02 - 03 100 25 - - 12
~T\etefe
el
W 04 02 = 03 100 25 = - 12
: ppnclp' S pare—y
[ |con!rols stems L‘:z_‘o"_ 08 02 - - - ~ = 67:

SEMESTER — IV
TSbects No. of Pernods ner Week (60 minutes | Duration Marks
. each) of
" Lectures l Practicals | Tutorials Theory | Theory | Term | Practical | Oral Tote
Paper | Paper | Work
(Hrs)
“Thpplied 04 - 02 03 100 25 - - 12
Vathematics - [V
Primary Packaging 03 02 - 03 100 25 -- 25 15
Mateniais - [) i
. | Ancilary Packaging 03 .- - 03 100 - - - 110
| Materials
i Infroduction to 03 02 - 03 100 25 -- 25. 15
{ Prinfing
—Teary of Machines | 04 02 - 03 100 25 = - 12
Heanceo Control 03 02 = 03 | 100 | 25 = - 12
Liems
P 20 08 02 - - - - - 77
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| / Detailed Syllahus

' Z Packaging TeChmgyR

, ' pri“tinﬂqﬂathematics -l w
Gpot A R v
4 e

Lectyre T———m———

week ———-€Clure |

760 min. Practicaj [ ———— 04
Tuiorig ——mm——— —

B Practical |- 100

Qral Examination | —————— -
-4 EXamination |

i 02
: K\»._Af — e s S —
| | m Theory Examinag m\%\/‘a’ks

.'E,‘vq

TermWork ——FHb—uo-— -
L ] 25

~_~—[ComplexVariable ~—————_ | Periods | Weigh

| Vector Calculus

Functions of_ complex variable, Continui .
statement) derivability of g functior,, Analtslrrt]ilé'tYReé%rllg
function. Necessary conditions for the function to be
analytio. (Statement of sufficient conditions), Gaugny
Riemann equation in polg

. Olar co-ordinates. Harmonic
functions, orthogonal trajectories, Analytical & Milne
Thompson method to find f(z) from jts real or imaginary

parts. Mapping: Conformal| Mmapping, linear, bilinear
mapping with geometrical interpretaticns.

14 25Y%

: 10 15%
Scalar and vector point functions, Directional

derivative, Level surfaces, Gradient Surface and

volume integrals. Definitions of cur, divergence. Use of

operator. Conservative, Irrotational, Solenoidal fields.

Laplace Transferms a4 T 0,
Function of bounded variation (statement only) Laplace
transforms of 1, t", €%, sin (at), cos (at), sinh (at), cosh
(at), shifting properties expressions (without procfs) for
unit step functions and their Laplace transform. Laplace
transform of periodic functions. Application to solve
initial and boundary value problems involving ordinary
differential equations with one dependent variable.

“——LMatrices. Characteristic polynomial l

Matrices

Types of matrices. Adjoint of a matrix. Inverse of a
matrix. Elementary transformation rank of a matrix.
Linear dependent and independent of rows and
columns of a matrix over a real field. Reduction to a
normal form. Partition of matrices. System of \

18

(oS
wn
=]

homogenous and non-homogeneous equations their
consistency and solution. Brief revision of vectors over |
real field inner product, norm, linear independence, |
orthogonality. Characteristic values and vectors an_d
their properties for Hermitian and real symmetric |

(]
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Term Work:

b to appear for at least one written § i =
ot hes ti , est during the term. At least ¢

Wﬁtﬁs co\./enr:)gl;_kthe entire syllabus along with 5 graded answer paper shall bt

28 W . 1

5555'92& aséﬁ“é} term work will be as follows:

{ ui

p" L iputiO! — 15 marks

lﬂrnptgz. es 2

) \

' Text Books
— A text book of Applied Mathematics PN Wartikar and J.N.Wartikar, Vc

A1 e

(Pune Vidyarthi Gruha Prakashan)
, Matrices _ ‘ : Vasistha.A.R(khanna Publications)
, Complex Variables and Applications  : Churchil R.V. & J.W.Brown(M
Graw Hill)

., Schaum's oufline of theory and prcblems of Laplace Transforms -
M.R.Spiegal (Mc

Graw Hill;

. Schaum'’s outline of theory and problems of Vector Analysis & Introduction i«

Tensor Analysis — M.R.Spiegal  (Mc Graw Hili)

Reference Bcoks
' [+ Engineering Mathematics . S.S.Sastry, (Prentice Hall o
. India)
‘ .
L’J « Basic Mathematics for college students : Alan Tussy, R.Davic

Gustafson(Books Cole)
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"/ in & packaqmg Technology
¢ P (/ln packaging Introduction & Concepts
et

g e R Gt
g Toaot——— Semester - i
ef

- pv l——— *“—%—Lgc*tuﬁ__ 3
e of 60 - Practical
M perlog | Tutorial e
e Hours =

e . Marks

//l.ﬁ"s’js’t‘é'n;ﬂ‘ Theory Examination | 3 100
uatio .
fe Practical | - o

Oral Examination v

/ Term Work | 25

|- Total 195 J
e

— Detailed Syllabus Periods | Weightzgs |
771 |PACKAGING INTRODUCTION, PURPOSE AND 08 120% |
i OBJECTIVE

» Packaging — The industry overview (Domestic)
| — type, set- up, packaging material consumption,
} industry pattern.

| « Packaging — The industry overview (Global)
| global consumption of packaging, region
E wise, per capita consumption.

| » Packaging — definition and classifi catlon
| packaging terms, purpose, objectives, types
l of packages.

» Packaging — Laws & Regulations

* Packaging and Environment

i.--“:h I | PACKAGE — DESIGN APPROACH 08 20%
| ° Product-Packaging  relationship—Product-
| Package characteristics, compatibility
! factors, product type Vs packaging
J requirements.

° Product characteristics— Physicai: state,
' ¢entre of gravity, size / weight, volume.

* Product characteristics—Chemical: effect of

gases, Moisture, atmospheric gases.
* Product characteristics -  Bioogicai:

| sensitivity to microbial fzctors
* Product characteristics — Physnco chemicals:

\_\\!\ effect of moisture vapour, oxygen & oiner gasas. J

——

4
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Detailed Syllabus
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7 AGING MATERIAL CHARAGTERISS Pericds | Weighta
C A i EMatona | P S TICS 09 20%
le, o Packagd 1al Properties — Physical s
1U |nfluekrjce |01;g19|[ecu[ar / fibre directions, Tensile
gﬁzt.lng oad, lension, Tear, Torsion, Puncture,
. Packaging Material Properties ~ Chemical -
~pH, chloride / sulfate content, Imbedded a d
unreacted chemicals. 0
. Packaging Material Properties - Biological :
sensitivity to microorganisms.
. Packaging Material Properties - Physico
Chemical: absorption & diffusion of moisture
and gases — Barrier properties.
ﬁj‘v" PACKAGING MATERIALS EVALUATION 09 20%
i{UN « Physical & Mechanical Properties: weight,
1 dimensions, strength properties, stiffness, Tear,
| Tensile and others.
| . Chemical properties:  Alkalinity,  Acidity,
j Resistance
w « Biological properties: Sensitivity to Microbes,
li chemicals, presence of chloride, sulfate, lignin,
‘ Ash, flammability.
l « Physiological properties — odour / flavour.
INT-V | PACKAGE EVALUATION / PACKAGING 08 20%
CONTAINERS (UNIT / RETAIL)
« Flexible packages (Unit / Retail) — Resistance to
f drop, vibraiion, pressure, etc.
‘ e Flexible bulk packages — Drop-Impact, seal /
seam strength, Breaking load.
)‘ *+ Rigid bulk packages — Mechanica! / Climatic
i ‘ hazards — Vertical / Horizontal drops / Vibrations
| / Compressions / Rain / Humidity / High and low
| heat.
| : * Ancillary packaging materials — Shear strength,
k Tensile, bending resistance, peel.
5



AT G

i
4 ' .
' Practicals: List of Experiments i
: ot of Product Characteristics ~ size, volume (Nominal / brimful),
/ As?est sentre of ravlt}{, vrscosny, etc. (Physical / Mechanical)
A el ht, ot of Packaging Material Properties — weight, grammage, Tensile

Py AssesslmElon gation, pH, chloride / sulfate content, Ash, Stiffness, Puncture,

71|y Tedr Ph sical / Mechanical / Chemical)
gurst: =nt of Ancillary Materials properties — Coating Wt, Shear strength,

L Asse.ssrg Elongation, Viscosity, Solid content.

I’ %’E\Eﬁﬁ?ﬁ (Mechanical & Climatic) — -Drop / Vibration /

4/ Pack@‘rffa gsion/ Impact resistance. Effect of rain, Salt spray, sand & dust,

AW”' = .
Term Work: T

W for at least one written test during the term. Repert on Laboratory

“audent hang with a graded answer paper shall be submitted as term work.

1

?cf;:‘ﬁgf,sﬁsrl,oof term work will.be as follows:
::on experiments — 15 marks
"1 et — 10 marks |
TEXT BOOKS S
T Fundamentals of Packaging Technology — F.A. Paine (Blackie & Sons
' publication) -
+ Packaging Materials and containers — F.A. Paine (Blackie & Sons

publication) .
v Plastics in Packaging — A.S. Athalye, Tata McGraw Hill, New Delhi

__» Plastic Packaging- Susan E.M. Selke (Hanser Gardner Publication)

Reference Books
* P ackaging Technology - correspondence course Vol. 1 & 2 — South
| Afnc_a Packaging Institute. _
- * Certificate in Packaging Technology Module one — Packaging Principles
& Practice Hand book Nos. one, two and three, J.H.Byett, The Institute of
| Packaging
:an book of Package Engineering: Joseph F Hanlon, Robert J. Kelsey,
Eallle E. Forcirio
GZ?]Z': Packaging Manual on Wooden Packaging. ITC Unctad / GATT
a
P .
pftf'-‘ag'.“g Materials & Containers, F.A. Paine (Blackie & Sorns
hcataon)
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——amentals Ol Fackaging lechnology - Wa|t .
e Egggaging Professionals / IOPP 9y - Walter Soroka, Institute of
i 2 book of Packaging TechnoIOQy, John Byett
| . ol ers hand book Edi
| 5 Paciagi’-:g US 2 Edited by FA PAINE: The Institute of
| packa ' oy :
! stics | : .
. . Hand_bOok Of'Pllal‘-ian q bnodéin, XB.Vasudeva' Indian Plastics Institute
| ! piastic Matera ~A.S. Athalye, Multi Tech. Publishing
~ _ .
_-RENCE STANDARDS:
f
m/ PART I, 11, 1li
! :ISS New Delhi Rgaff!rmed 1992 Part — 1 : Methods of sampling and test for paper
Blo allied products : Part — 1 (Revised)
| Reafﬁrmed_ 1997 Part — 2 : 1960 — Methods of sampling and test
| for paper ailied products: Part -2.
| Reaffirmed 1992 Part — 3 : 1969 — Methods of sampling and test
| for paper allied products : Products : Part — 3
75006 | PARTLILII
" gis, New Delni _
; Reaffirmed 2002 Part -1 : 1985 — Methods of test for paper and
| Pulp Based Packaging Materials, Part —1 (First Revision)
Reaffirmed 2002 Part — 2 : 1985 — Methods of test for Paper and
Pulp Based Packaging Materials, Part — 2 (First Revision)
|
| Reaffirmed 2002 Part — 3 : 1985 — Methods of test for Paper and
| Pulp Based Packaging Niaterial , Part — 3 (First Revision)
: ’ASTM. USA American Society for Testing and Materials
:' 100 BARR HARBOR DRIVE, PO BCX C700, WEST CON SHOH
| OCKEN, PA 19428 — 2959
i TEL : 610 - 832 — 9500 Fax : 610 — 832 — 9555
QS Email : service@astm.org. Website : \:‘«MN.asFm.oLq.
\TﬁN‘SU\Ku British Standards Institution BS 1133 Packaging Code.
| :Finla EANDARDS World — Wide association for self-adhesive labels and Related
! Products.
The Hague — Netherlands
N Tel : +31 — 7031239 10, Fax : +31-70 3636348
'W Email : info@finat.com , Website : www finat.com
I Technical Association of the Pulp and Paper Industry TAPPI
Technology Park / Atlanta ’
N P.O Box 105113 |
\ Atlanta, GA 30348 — 5113 USA. t

——
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aging Technorody). [ 7 = o
ﬂg/&fﬂ":—k'’g""g_é_l\_:'iateriaIs -1 Semester - ] ]
m

Lacture

‘F/‘? % Tutorial — 2
fl

Hours L\ Marks

1
| Theory Examination | 3 | y
i' W Practical | - 12%0

Oral Examination - 25
Term WOI'k - ’ 25
Total : 175

|~ Detailed Syllabus : —
:/WUT’;;/’;: Board / Speciality Papers Per|105ds vJenzgzlz/tagg
"uNJT" ., Manufacture of pulp & paper - chemical |
| process, preperties and applications

. Manufaciure of pulp & paper - Mechanical

r process, properties and applications
Specialty papers : conversicn types, properties /

| applications
: « Preduction of paperboard / coated boards, types
} / varieties / applications.
» Regenerated Cellulosic Films.
- | Folding Board / Corrugated / Solid Board Boxes & 15 22%

Multiwall Paper Sacks.

| » Folding board Cartons, styles, varieties &

| conversion techinologies

' « Corrugated / solid boards — conversion of board

; / box, designs

' * Paper pouches: varieties,

» Multiwall bags / modifications — selection and
applications.

Metals In Packaging

* Metal packaging — MS, GlI, Tinplate, Tin Free
steel

* General descriptions & Conversion

! Technologies / Applications

* General purpose can, OTS can, can lids |

Including easy open ]

Lacquered cans — selection of lacquers. |

Two / Three pc cans, seaming, welding and |

Eﬂementing technologies |

Shzt:‘t') packaging — Aluminum (slugs, foil and

Converci .
s NVersion Technologies, forms and

—2pplications

I IR

15 22%

o0

& Scanned with OKEN Scanner



- ©,
| —" Detailed Syllabus |

/Glass In Packaging/Composities [ Pack Periods | Weightage

=3 aging 0 %
% . Glass — types of glass, f 9 12%
ar applications. orms and areas of

. Forming Technology — Manya|
Automatic process '
Composite containers — production convol
spiral / lap) processes, leak proof ccgmposit:tse—/
forms / types and end uses.
——files / Jute In Packaging

T'/" T » Jute and Textiles / Jute & Hemp fiber

o Conversion process — yarn to fabric to bag
o Fabric & bag modification — process
. End use applications

Semiautomatic,

08 - 11%

i Tised & Plywood In Packaging 56 —T%
W= | & wood and Plywood

o Wood — Types / classification.

« Conversion of wood to cases & crates

» Slyles of wooden case / crates

« [Vlanufacture, Varieties and conversion
process and Application

Defects in wood, Jointing / nailing pattern
« Wood preservation and treatment

[#]

——'.‘-"-.—‘

—_ Practicals: List of Experiments

T TTesting of specialty papers, grease proofness, oil penetration, surface properties

7" | Wioisture in Wood; testing of joints / Effectiveness of treatment

5 Tlateral 2nid vertical compression of composites / Tin plate cans

"4 [ Lacquer analysis in Tinplate containers, Tin coating

5 [Corugated board / box — physical / mechanical propetties, Box performance —
‘compression and stack load. . "
& | Alralinity of glass, Heat resistance of glass, verticality of glass. Hydrostatic pressure
ofboltlea
;L Jufe / {exiile - yarn / fabric / bag — denier, Breaking;load, seam strength, dron

— Term Work: ) j

P Py e - T IT p—y
S shuden s o sippear for at least one written test during the term. Repori on fato YTy
2ng with a graded answer paper shall be submitied as term work.

WS erie o
The distribution of term work will be as follows:

2| :
Wrg?ﬂ On Ciperiments — 15 marks
~ntest - 40 marks

& Scanned with OKEN Scanner
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/” rEXT BOOKS;
< Pup and paper : Casey, Vol -1, 2 & 3.
. Packaging Materials and Containers -~ F.A Paine (Blackie & Sons
pub!icatlon)
. Cartons and Cortoning — D J. Hine. Pira Internationgl Surrey, U.K.

. Paper & Paper board in Packaging — Mark J. Kirwan, Blackwell
publication '

, Introduction to ﬂ_exib!e packaging — Angadike.
. Wood & Cellulosic Chemistry — David .S. Hon, Marcel Dekker, Inc

e Reference Books

—— ASTM, D2383 — D4322 / D256 — 2343,

Glass in Packaging — [ | P.

celiulose & Cellulosic Films in Packaging - | | P.

Tinplate & Aluminum in Packaging - I | P.

Hand book of Plastic Films — Elsafyed M Abdel - Bary, Rapra

Technology Ltd. |
. Hand book of corrugated board box, - A reference pantone priniing press

o L ] L ] L ] L ]

10
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__—packaging Technology)
mt/%l/:}i’}n;i& Strength of Mat‘eiials’
ek

nit -

nit-l

nit-1ll

gimple Stress and Strain:
] Strain, modulus of elasticity, modulus of rigidity,

Go)

Semester - Il

Lecture

Practical

4
2

Tutorial

Theory Examination

Marks

100

Practical

Oral Examination

Term Work

25

Total

125

Detai'ed 3Syllabus

Periods

Weightage |

Stress, ; :
pulk modulus, yield stress, ultimate stress, factor of

safety, shear stress, Poisson's ratio, bars of varying
seclions, composite sections, temperature stresses.

06

10%

S.F and B.M in beams:
Axial force, shear force and bending moment diagrams

for statically determinate beams including beams with
internal  hinges for different types of loading,
relationship betweern rate of loading shear force and

bending moment.

07

12 %

15%

"Simple Theory of Bending:
Flexure formula for straight beams, Moment of [nertia,

Product of Inertia and Polar moment of Inertia of plane
areas, principal axes of inertia, moments of inertia
about principal axes transfer theorem, simple problems
involving application of flexure formula, section

08

modulus, moment of resistance of a section.

nit-[y

oy

\\l‘:olid and hollow, stresses in shaft w

ST
imple theory of torsion: Torsion of circular shafts —

Shear Stress in beams: Distribution of shear stress,
across plane sections used commonly for structural |
purposes, shear connectors, shear stresses and flow in
beams of thin walled open cross sections, shear center
of thin walled sections such as angle, Tee channel and
| - Section.

06

10%

hen transmitting

ow . : ; :
—Wer, close-coiled helical SprIHQMM,' —

06

10%

11
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= Detailed Sy”ab\‘
| gt us
| ~Gending moment combined with Torse——— | Per
M (0ads’ Application to members Sl?bjt;:s'oﬂ and axiaj '%T)E.@gﬁtige
i ioads, core of a section, problems o Ci?n:g eccentric 6 0%
, ' Neys, shaft
elC e Tof beams: :
i [pefledd and et on of cantievers
it " | supPOT J Macadtmno g beams ysing - ey 08 ;
| integration and Macaulay's methods for djffng double 15%
of loadings: erent types
i ergy-:
il strain 618" e to axi
[ strain energy due to axial force and bending - 097%
stresses m_axual members and simple bplgg Aol 0
impact loading. e e to
| [Stress and strain in thin Cylinders and
spheres due to 04 09%

X
it | ternal pressure
|

h(/—P'racticals -List of study Experiments a :
: ; s per Indian Standards
| — - 1 andards
o Tension test on mild steel bar (siress — strain behavior. modulus

determination)

Test on tor-steel bar (tension, bend & re-bend)
Test on cast iron {transverse, tension)

Shear test on mild steel, cast iron, brass
Torsion test on mild steel bar/cast iron bar
Flexural test on beam (central point load)

_ Term Work:
i Each student has to appear for at least one written test during the term. Report on
| |Laboratory study Experiments along with a graded answer paper shall be submitted

as term work.

The distribution of term werk will be as follows:

Report on Study experiments and assignments if any — 15 marks

Written test — 10 marks N
\‘
W Text Books:
| anics of Materials E P Popov, Prentice Hall of India

Timoshenko & Gere, Tata McGraw Hill
shenko & Young, Tata McGraw Hill
Charotar Publishers

) gheery of Elastic Stability
. ';gclrfllegring Mechanics
anics of Structures

Timo
S B Junnakar, Vol. |,

Reference Books -
James Gere-Thomson Learning
E Russell Johnston,

' Me :
' Mo eS of Materials

C ani
' "8 of Material Ferdinand P Beer, ! :
Sren th of _ Jr.John T dewolf McGraw Hill international
~00f Materials 5 Ramamarutham ]
S RamamaltT——
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