
POLYMERS 
 

● Polymers are expansive particles built by connecting 50 or more littler 
atoms called monomers    

● It could be a collection of exceptionally long particles interlaced with 
one another    

● Each of these great long strings of particles is really an awfully huge 
atom.    

● The bonds that hold these molecules together inside the atom or 
string would be called intramolecular bonds (intra implies inside)    

○ intramolecular bonds are so much more grounded than any of 
the other bonds display we  frequently call them solid 
intramolecular bonds    

○ Intramolecular strengths are the powers that hold particles 
together inside a molecule.(strong)    

● Intermolecular strengths are powers that exist between 
molecules.(weak)    

○ When a polymer is plastically twisted, one of the things that 
happens inside the microstructure is that particles slide past 
one another.    

○ There are strengths that happen between particles, so we might 
call them intermolecular powers (associate implies between)    

● Plastic misshapening happens generally by the development of long 
atoms past one another, overcoming frail strengths between particles 
as plastic misshapening happens    

○ So, as we plastically misshape a polymer and the molecules 
become adjusted along  the loading axis we get an increment 
within the sum of the stack that's  backed by  essential bonds 
and less of the stack backed by auxiliary bonds 

 
The Stress-Strain Conduct of a Ordinary Polymer:    
 
 

● there's  an introductory parcel of the bend that's  around direct.    



● This locale is taken after by a bended locale and a top push.    
● After that, the push diminishes, but the one of a kind highlight of the 

polymer bend is that the polymer is by one means or another able to 
proceed stack bearing after the top    

● Review that metals will continuously break after the peak, or extreme 
pliable quality, since typically  where necking happens and the metal 
can't reinforce quick sufficient to overcome the quickly diminishing 
cross-sectional zone within the neck.    

○ This implies that a few polymers must have a microstructural 
component that allows them to fortify within the neck 
exceptionally essentially.    

○ Something noteworthy like, say, a alter within the extent of 
essential bonds to auxiliary bonds supporting the stack.    

○ The arrangement of polymer atoms with the stacking hub in this 
way is as often as possible called chain introduction.    

● Polymers are now and then able to proceed supporting stack well 
past the extreme malleable quality (onset of necking) as the particles 
inside a polymer can ended up stretched and arranged with the 
stacking hub permitting the more grounded intramolecular bonds to 
bolster the stack 

 
Characterizing Abdicate Quality AND Ductile Quality    
 

● Since the polymer proceeds to back stack after necking, we will 
securely utilize the crest of the bend itself as an unambiguous point to 
characterize the surrender quality.    

● By tradition, the point where the polymer breaks is called the 
malleable quality.   

 
 
POLYPROPYLENE (PP):    
 

● The reusing code for PP is 5.    
● Generally, PP may be a small more grounded and contains a higher 

flexible modulus than polyethylene.    



● This increment in mechanical properties comes from the additional 
CH3 (methyl) bunch  on the mer unit 

 
POLYVINYL CHLORIDE(PVC):    
 

● PVC's title tells us that there must be a chlorine molecule within the 
mer unit.    

● The vinyl gather is fair two carbons fortified with a twofold bond and 
one hydrogen missing    

● PVC could be a exceptionally flexible polymer and can have a wide 
run of properties.    

● In its easiest frame, it is very solid, with a moderately tall flexible 
modulus.    

 
POLYTETRAFLUOROETHYLENE:    
 

● PTFE is utilized in non-stick surfaces.    
● The key to PTFE's victory as an nonreactive polymer lies within the 

expansive fluorine iotas fortified to each carbon.    
● These fluorine particles are very huge and secure the intramolecular 

bonds inside PTFE from being broken effectively.    
● Note, that in spite of the fact that fluorine is exceedingly 

electronegative, the PTFE atom is nonpolar since the fluorine 
molecules are geometrically symmetrical approximately the particle 
and so the center of positive charge lies at the same point as the 
center of negative charge.    

● Gore-TexÂ® may be a form of PTFE that has been formed into lean 
movies and extended.    

● The extending presents fine gaps, or pores, within the film.    
● PTFE, could be a polymer that repulses water (it is hydrophobic) so 

this implies that water tends to create beads on the surface of PTFE.    
● This avoids fluid water from passing through the pores in GoreTexÂ®, 

in any case, person atoms of water, as within the vapor stage, can 
unreservedly diffuse through these pores.    



● Typically  how GoreTexÂ® utilized in open air clothing is able to keep 
the client dry within the rain whereas moreover permitting sweat to 
dissipate and diffuse out of the clothing. 

 
Polymethylmethacrylate (PMMA):    
 

● The term acrylate tells us that usually  an acrylic.    
● You'll  know that a few acrylics are utilized for windows since they can 

be made beautifully optically transparent.    
● The reason that we are ready to form PMMA optically transparent is 

exceptionally curiously and begins from the mer unit    
● The huge side bunch that's  show on each mer unit anticipates the 

particles from  organizing near to one another.    
● This guarantees the polymer is totally disorganized, or nebulous.    
● You see, polymer particles can gotten to be adjusted with one another 

and exceedingly organized, which we call crystalline.    
● When a polymer crystallizes, the record of refraction is diverse from 

when it is  nebulous.     
● In the event that the polymer contains parts that are shapeless as 

well as parts that are crystalline (so-called semicrystalline)    
● at that point light passing through the polymer will not take after a 

coordinate way and the polymer will be translucent or murky.    
● So, portion of the reason that PMMA is straightforward is since the 

mer unit guarantees  that it remains 100% straightforward. 
 
CROSS-LINKING OF POLYMERS:    
 

● Cross-linking can moreover be utilized to extend the quality of 
polymers.    

● Cross-linking includes solid bonds (intramolecular bonds (covalent))    
● Case: Vulcanizing elastic    

○ When the latex is gathered from latex trees it could be a rich 
white to some degree thick fluid.    



○ Once left to dry out the latex gets to be a strong, but isn't  
exceptionally solid and incorporates a generally moo versatile 
modulus.    

○ To form this a much more valuable fabric sulfur compounds are 
included and the latex is warmed.    

○ Within the handle the sulfur compounds make modern solid, 
essential, bonds between the initial particles.    

○ This limits their capacity to move past one another, in this 
manner expanding the quality    

○ These cross-links moreover guarantee that the particles are 
pulled back to their unique positions after a stack is connected 
and discharged    

● Critical in elastomers   
● As well much cross-linking causes the polymer to ended up difficult 

and fragile    
● Case: polyethylene    

○ utilized in a few pressurized water conveyance frameworks is 
cross-linked to guarantee that it can withstand the weight within 
the framework    

○ moreover withstand the higher temperatures of hot water in 
private water frameworks. 

 


