
Ministry of Higher Education&
Scientific Res earch

University of Technology

MaterialsEngineering
Department

Subject: Polymers Technology.
Examinen : S.I.Salih
Allowed time: 3 hours

4..]J rc
First Semester Examination (2014- 2015)

,/rll ,',-,.r1r elt Jl iJdll 6JljJ
{}rJ,lJriS:ll lst+ll
rljrll Lr.!l pJ

Class: : 4th, :
Signature'--l/-.
Datet 27 /5-/2015

Q1 25 mark

What are the factors on which it depends to determine the method used for the
formation of polymeric materials? Why is the mould shrinkage for PE, PP and PA
greater than for PS, PVC and PC?
ln which two manners can a three dimensional network be formed? In what way
can polymers be formed from saturated monomers?
Explain why bulk polymerization is generally more suited for step-growth
polymerization than for chai n-g rowth polymerization.
Show the polymer formed by the reaction of the following monomers. ls the
resulting polymer Iinear or branched/cross-linked? And then cite reason(s) for
your choice
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qzl 25 mark

Describe the extrusion process for processing thermoplastics. What are some
of the advantages of the transfer-molding process?
From the standpoint of designer, the glass transition temperature (Tg) are an
important factor to determine the temperature of the use of polymeric
materials. Write the factors that depend on them the values of Tg



c. The properties of a plastic are a consequence of more than just its chemical
composition. Name other features of a polymer chain that can influence its
properties.

d./
(A). Name the functional group(s) in each of these monomers.

i. styrene ii . terephthalic acid iii. hexamethylenediamine

(B). Show how the polymer can be formed by ring-opening polymerization. Use
the following monomers to illustrate this polymerization:

(A) trioxane (B) acetal resins
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a. What do the letters A, B, and S stand for in the ABS thermoplastic? What
important property advantages does each of the components in ABS
contribute? Explain why the ABS is more susceptible to oxidation than
polystyrene.

b. Explain why the polystyrene is completely immiscible with PVC. Styrene-
maleic anhydride copolymers, on the other hand, show a degree of miscibility
with PVC that assures part integrity and toughness.

c. How does increasing the temperature of thermoplastics affect their strength? What
changes in bonding structure occur as thermoplastics is heated?

d. Arrange the following polymers materials in orders of decreasing melting
temperature. Explain the basis of your decision. Assume the degree of
polymerization, n, for the polymers is the same.
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?. What part of the structure of the thermoplastic polyesters provides rigidity? What
part provides molecular mobility?

b. Draw and explain a log modulus-temperature plot for an amorphous polymer, What
are the five regions of viscoelasticity,

G. When two homopolymers with the same melt index are blended together by the
addition of a compatibilizing agent, the resulting blend has a higher melt index.
Explain

d. ln which polymerization process is the heat released by the reaction absorbed by
water? ln which is the heat absorbed by the solvent? Which process is used when
the polymerization heat of reaction is low?
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a. An amorphous plastic sometimes shows hryo transitions, within or from the glassy
state. Give two possible causes for this phenomenon. Give two sorts of potymers
in which only one transition occurs.

b. Draw typical viscosity curve of a polymer solution. And explained the most
important features of this curve. What are the factors that affect the viscosity of the
polymer solution

c. Suggest a possible method to effect the following changes through copolymerization. Briefly
explain the basis of your suggestion. Increase

(A) the rigidity of (B) the flexibility of
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(A), which processing techniques could be applied to manufacture (from the raw
material) of the following articles: liter bottle of PE, wire-coating of PVC, sewer pipe
of PVC, waste bag of LDPEA
(B). When and for what purpose are the following materials added to a polymer?
(i) Fine carbon black, (ii) Plasticizer, (iii) rubber particles and (iv) UV-stabilizers

Atomic weight Cl=35 Oz=L6 F=19 N=14 Si=14 Avogadro's number (Na1 =5.g23"rgzr
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