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It looking ugly because lot of our life depends on identifying things by shades of colour, so when
UV happens the colour changes compatible with you shall know which heat up to 220 such as so
on and so on like that next one is.

(Refer Slide Time: 00:32)



What it is: Poblactic acid (PLA) & a polvmer phistic, made fron pical meaterials Bk eomstar
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You see the other one, seen this here may be a little bit of reality will this thing, this is the
support material, then this is the base material and this is the usual thing, which people use when
print with MakerBot. What is this? This is the PLA material. PLA is polylactic acid stuff made
from biological materials like corn starch and sugarcane. Similar to the material used in

degradable plastic packaging and melts at between 180 and 200.

Compared to that it is 100 degree slower depending on other materials that are added for colour
and texture. It is a tough resilient material with a matt opaque quality you seen that know. Issue
is instead of it being reflective, if it is matt, any matt surface hides defects. Any reflective surface
highlights the defects. So, any small changes in variation, small changes in thickness or in case
there is any shrinkage or warpage and all it will be highly visible in the case the material is

reflective.

And you see here, it is not as tolerant of heat as ABS or PLA above 60 and it is not water or
chemical resistant.
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Pros: Easier 1o prist wi

Cons: Prints degrade over time: Bougher fecture than ARS

Good for: General printing, padnted ministares

Cosl: $20 10 $50 per kg

Compatible with: All FOM 3D printers, including o
There is a slight smell when it is heated and so on. It is preferred for low cost 3D printers
because it is easier to print than with ABS as it is stickier. It will stick well to a base which is
covered in white glue or blue painter strip, which means that heated print bed is not needed.
Material is also biodegradable like other so on and all that. Often, is not food safe and somewhat

brittle making prints prone to shattering under stress.

So, usually a combination of this PLA is just used as a support material, which when particular
combination where it very easily dissolves in water and the main object at the top is print the
main build material which is tough and made with other options. So, the advantage is after this
job is made, if we just put it in a water bath at a higher temperature, temperature which is
between this softening and this is what you call the highest what do you call softening

temperature.

And if you leave it soaked for 24 hours, it is easy you can snap off the parts seen this know. This
is the second preferred material.

(Refer Slide Time: 03:30)



Whant is it: Pohvimd aleohol [PVA) is one of & new dass of 3D printing materials that are used to

make supports that kold 30 prints in place. A symthetic pohaser, PVA is water soluble. [t melts at abouat

200 degrees C, and can relense some nasty chemicnls if heated to higher temperatares
This is why FVA is used in 3D printing It can be used in a standard 30 printer extrader (o form parts
thal sapport ofher objects, and it sticks to a heated, glass print bed well. Oee the printing is complete

vou immerse if in water, and the PV A parts will dissobve, beaving the rest of the jnsoluble print behind

This makes il sasser 1o peint conphes models that require supports, or evels models that inchude nsoving
They have given everything, prints degrade rougher texture than ABS or general printing and
painted miniatures.
(Refer Slide Time: 03:41)
This makes it easter to peint coniphes models that require supports, o even models that inchude nioving
pets. f vou dho use water ho dissobve FVA, vou'l meed 1o properly dispose of t, as the sticky residue can

clog drains. Cheek with your koeal water company for the recommendid dispasal method

Pros: Water sobuble: Good for supports: Fairky essy o print

Cons: Can release boxie vapors if overheated, Expensive; Requires appropriate disposal
Good for: printing consplex models wath PLA or ABS

Cost: More than $100 per kg k

Coupatible withs Standard FDM printers with multple extruders, such as the | Tumaber

Next, we come to PVA. Polyvinyl alcohol material is a new class of 3D printing materials that
are used to make supports that hold 3D prints and place a synthetic polymer PVA is water
soluble. While I told you the one there saying that PLA is used, right now everything is slowly
being changed to this PVA. The advantage being it can be used in a standard printer extruder to
form parts that support other objects and after this thing is over know, you put it in water and

soak it.



PVA parts will dissolve living the rest of the insoluble print behind. This makes it easier to print
complex models that require supports or even models that include moving parts. If I do this
water to dissolve, you will need to properly dispose off as a sticky residue can clog drains and so
on.

(Refer Slide Time: 04:41)

B/ FIA Nylon Resin Co Polymer-

byl it

So, we have all the stuff which is you know, these three are the very, very common things which
is used there and if you remember I showed you gears, now I have also shown you these rotor
blades of the fan. These things will what do you call are made with a combination of those
materials.

(Refer Slide Time: 05:08)

Whnt it is: The name mbon ean be used for any one of & sumber of synthetie polymers orkgimally

created as replacements for silks, Nvlom is & tough material that has & very high tensile stremgtl
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I Li k 1o thee pri h ith ABS or PLA. Generally, nylon requi I 1

it bedd and while ghoe k while printmg,

Pros: Tough, Inexpensive printing material

Cans: Reguires high temperatures lo print

Good for: Utensils that touch food plant pots theat fill with waler
Coslt:z 518 perkg

Capypatible witls: FDM primbers that ean heat the extroder 1o 250 degrees T, soch as the



The true engineering plastic is probably nylon. We have several of the parts which you see
actually are probably all made with these things that is strong and they have a way of you know
the one you see there is a clip, it is probably a clip to hold something to the other and similarly
you know these are some wells, microwells and then I am not able to what do you call identify
the parts.

(Refer Slide Time: 05:43)

HDPE

The name can be for any number of synthetic polymers originally as replacement for silk. It is a
tough material that has very high tensile strength. It can hold a weight without breaking, melts at
about 250 degrees and is nontoxic. It is used a relatively 3D printing material is new, but the
material has become popular, prints produce tough resistant to damage. It is cheap, cheap is not a
proper semantic word, it is inexpensive. Because nylon is widely used in other industries. Not

damaged by most chemicals.

Nylon does require high temperatures, hotter than many extruders and it is harder to get to stick
to the print bed with than with ABS. Generally, requires both the heated print bed and white glue
to stick while printing. Inexpensive, what they have called cheap there, now he has made it
inexpensive here. And utensils that touch food, plant pots that fill with water and all that, these
are the things.

(Refer Slide Time: 06:43)



Whiah it ks Highr-chetsity pobvetlniens (HDPE, though it's alss kiown i high-impact polvtyres, of
HIPS) is wsed in pipes and recvelable packaging soch a5 pigste otthes and packsges (ones with the
recveimg | Tt a light, flexilble nuaterial that sticks totelf and other materials well. HDPE
albso sy todve and mold. Tt melts at shout 20 IE-'j'_:-"‘.'r bt pilsasios :|||r:r.|¢.':.r finmes i

aevidentally heated to higher temperatures

| gD printing, HDPE is often used instead of ABS, as comparable prints turm out ighter asd stronger
than onés with ABS. HPE does require higher teniperntures o print, though, and can relesse
et fuamses if the demyperntue i set oo high, 18 is resistan 1o most clsemicals, though yvou can
dissobve HDPE with lnsonene, & sobvent commoaly wsed in industrial deaners. HOPE does havea

Tenclency o warp: & it cools, HIPE contracts stightly, which can bead 1o warped prints

Next, we come to high density polyethylene. What exactly is HDPE? This is the same plastic
bucket, wrongly called high impact polystyrene, but high density polyethylene is used in pipes
and recyclable packaging such as plastic bottles and packages and all our buckets come from
that. The advantage being that it is widely available and the granules and filaments and all that
are very, very easily available.

(Refer Slide Time: 07:35)

Solubilty in limoleme means that HDPE can also be used g printing supports for 30 prints made
with other materials. Afler the prinfing is complete, the supports can be dissobved by mmersing the
it in limonene, which won't affect materiabs saeh 22 ABS of PLA. HDPE does AR AR extrader
that can reach 230 degrees C, though, and » heated print bed
Pros: Easly dissobved in limowene, n conimen solvent; Lightweight
Comss Requines high temperatures for printing
Good fors Lightweight prints, supports for ABS prints
Cosl: $30 per kg
Compatible with: Auy printer that can handle ALS
So, slowly know HDPE is getting to be useful in what do you call often used as comparable

printers, turn out lighter and stronger than with ABS and HDPE. HDPE does require higher

temperatures to print though, and can release unpleasant fumes, the temperature is set to high. It



1s resistant to most chemicals, you can dissolve with limonene and so on huge this thing. It can

also be used for a support material for 3D prints made with other materials.

Supports can be dissolved by immersing the thing in the appropriate solvent and would not affect
materials. So, up to that point what we see there is the usual opaque commonly needed prints.

(Refer Slide Time: 08:31)

T-Glase/PETT

You see the next item, see here, PETT, polyethylene terephthalate. What looks like actually a
missile or something. It is probably just a model or it is a toy or something like that. It has a very
interesting appearance. It is a chemical made up of what do you call trade name T-glase similar
to polyester used to make clothes. It melts at about 230 degrees, but cools into a rigid solid that

resembles glass.

It can be dyed while still retaining the glass like qualities. It is available in multiple colours. T-
glases uproot for food use, so you can use it to make dishes, cups.

(Refer Slide Time: 09:24)



What i is: Palvetindens tereplithalate {PETT) is the clemical name of a material sold as lts
amillar 10 polyester, often used to make elothes. [t melts ot about 230 degrees C, bt cools into a rigd
solic] that resemsbles ghass, It can be dyed whibe ill retaining its glass-[tke qualities, soit is avaikable in
multiple colors. T-ghse i approved for food use by the FDVA, so vouw ean mse it to make dishes, cups and

the hike

For 30 primting, 1-glase ean be printed onto s prind bed b 'Ini‘.:'- at =0 degrees C. [ is muindy sold
v Tamlnan, which imtroduced the material. While 1-glase itself is strang and resibent, it has to be

printed rther showly o make sure that layers adhere progerly. So printing with {-glase is tvpically

Pros: Food-safe; Clear material with ghass-like boak

Comsz Requires heated print bed Slow to prind

The 3D printing T-glase can be printed onto a print bed heated to about 70 degree centigrade.
Why this heating is required is, otherwise things solidify quickly and once they get stuck to the
base, it is not easy to remove them, it sort of sets very well. If it is preheated, first of all
distortion is not there because it is sudden change of temperature right from 230 degree softening

and to room temperature which could be 25 degrees gives a problem.

But, if you keep it above 70 degrees, the printing and distortion is avoided and overall know the
one is energy required for the printing and secondly stability of the parts is assured.

(Refer Slide Time: 10:17)
Pros: Foad-safe: Clear material with ghass-Hke ook
Conse Resgires eated print bed, Sloe o peint
(oo fors Utessils, ups oo others tht touch food
Cosk: %30 per kg

Comnuptible withs FIM printers with high-tesuperature evtraders and heated print bedls, such as



It is mainly sold something a company which introduce the material. T-glase itself is strong and
resilient. It has to be printed slowly to make sure layers adhese properly. Printing with typically
much slower than other things. Clear material with a glass like look. Requires heated print bed,
slow to print, used for things which are there.

(Refer Slide Time: 10:38)

Next we come to so many of the new things. A wood fill filament. I have never seen it myself ok.
I have not seen it myself, but I explain that it is a combination of materials. These filaments are
not made out of wood, but instead contain very fine wood particles combined with this polylactic
acid and a polymer that binds them together and printed and polished the finished material can

look like wood.

Versions are available for many different type of wood from bamboo to ebony and mahogany.
Some of these filaments allow to change the colour of the printed material by varying the
temperature. You see here this looks like a case I think know iPhone case that was 3D printed
that you know, it is just a novelty item, but eventually all these things in the long run will
probably replace several of things which typically we are used to wood, because it feels warm to

the touch. Even plastic has a slightly higher conductivity than wood.

Wood because of this texture and weight it feels warm and we have got used to that what you call

anything which has that look know already is acceptable more. In fact, a lot of the outdoor stuff



you see is probably inside there some other material, it could be aluminium, it could be
something else and it is covered with a vinyl sticker and it just looks like wood. So, several of
these even electronic boxes and all which have a wood covering and best example is consoles for

cars.

If you see the console and the fascia a car the dashboard, the cheap ones are just printed with a
wood pattern on good old plastic. Making those things out of this is very, very easy. So, if you
want to try a new gadget, it could be a what do you call a map maker or it could be I do not know
something know which is very, very dangerous texture, anything which you want to do or a GPS
tracker or a child alarm or something will be much more acceptable if it matches with the

remaining thing or it contrast by showing quality.

In all such special applications invariably this wood items are kept. Now if you go to; these
materials are printed in the same way as PLA with similar extruder this thing and so on.

(Refer Slide Time: 13:30)

ke the proosis msore prowe to problems, though, and each dafferent Glament wall require a Jot of
1k abrasree treatment

Pros: Atmactive, wood-hke finks

Canss Fimeky tog | vt Ol i ;.*‘- ANl
Gl fore Seulptures or fnax-wood carvings
Lotz 500 to 5100 peT KX

ln||||Lu|Ii|||--'uil||: Any PLA printer, but expenmentation w ettings will be requi i

Wood like finish, but only problem is finicky to print with, requires sanding or other treatments
to get the final desired look. So, more it is costly, the more it is attractive.

(Refer Slide Time: 13:46)



Metal Filamemnt

From here onwards know, honestly I have never seen a metal printed item except by the
manufacturer and we have a defense established here. Most of our defense establishments at least
the sellers claim, they use the full metal this thing. So, we have something here, you read it
yourself at the bottom.

(Refer Slide Time: 14:12)

Whia it sz Metal filanvents are made of very finely ground metals combined with PLA and a polymes
ghoe, This means that they print hike PLA, buf heve the look and feel of melaks when vou polish the final

peint. Thev wark on any tandard printer that sapports FLA Bliment A

Arailable versions imchude steel, brass, bronze and copper particles to create the look and feel of thase
respctive motals, The addition of the metal does chasge how they print, though, so experimentation is
resquired] to find the right settings on vour 30 printer. These filiments also require sanding or polishing
1o cpeale the metallie look Right off hi bl thier genierally kook Bke eerambes, but brushing with

] woo] ern metal polish will expose the metal particlss to ereate the melsl look

Metal filnments are pod & [eavy a5 solsd metal, 5o a print of  statue with & bronze filament will not
weigh as much as & cast boonse version. Abso, simee the partiches of metal are bound by the PLA and

ghue, these fil aments won't conduct electricity
See this only the look is metallic, it looks like gold, it may or may not be there. So, may be you
can make a what do you call 19 what 9.999 gold brick. We are just having a core which is
probably made out of lead or even mild steel and you insert it inside and for good effect, nobody
will believe it. You can at least show it your friends that you are rich. That includes steel, brass,

bronze, and copper particles to create the look and feel of them with respective material.



Addition of the metal does change how they print. So experimentation is required. So, this being
in the creative and early stages. You need to do I would not call it trial and error you need to you
know specifically try your particular design. It is not like routine the usual ABS and PLA
materials which are HDPE materials which are routinely supplied by the manufacturers. If you
go down further, we have this carbon fiber mix. You see here, this beautiful car detailing.

(Refer Slide Time: 15:47)

Carbon Fiber Mix

Everything here is made with carbon fibers. You see non-electronic parts are printed with carbon
fiber. The exact stuff which I showed you the other day know, I showed a small box. The whole
box was printed with carbon fiber what do you call plastic. We have an advantage, we wanted a
different you know purpose for it saying. It should look as if it is losing heat and say colour,
which is actually incidentally does not take anything and we did not want it look like cheap

plastic. Look at it, it looks like.

Now you see here, the whole thing know, it is of course assembled, it is not just printed and I do
not know may be tyres will come on top of it. Carbon fiber filaments uses nylon of, this one from
thing uses PLA, combine carbon fiber in the filament material to give you some of the
advantages of this new material, rigidity, strength and low weight. This should be used with
caution.

(Refer Slide Time: 16:53)



Whnt it fis: Carbon fiber filameats — Bke (his oge from MatlerHackers that uses nydon, or this one
from -pasty 1hat FlLA= eombine carbon fiber and the filsment material to give vou some of
the advantages of this new nuaterial: mgadity, streagth and very low weight. However, this should be
sl with eaution. Carbon fiber i a very abrasive material that enn wear away e hot end of the

extruder very quickly, so vou'l need fo get & reinforoed extruder or replace it after a few prints

Theere is ome company that is maling tnee carbon fiber 30 printers: MarkForged. Its Mark T

lack X prigters ean priot using the compam's own pure carbon (ber flament. Bat those pl‘llﬂr[i

aren't cheap; the Mark Two will cost vou a coal $13,409, while the carbon filber filsment it sses msts

S140a reel

Pros: Has some of the hghtweight strength of carbou fiber

Cans: Can damage some extraders, Expesane

Good for: Strectural prints that meed to be stroag and lightweight
Carbon fiber is a very abrasive material that can wear away the hot end of the extruder. You need
to get a reinforced extruder or keep replacing.
(Refer Slide Time: 17:10)

Flexible Filament

We have this know so many of these printers which use it expensive, but useful. Now we come
to the much more interesting and other thing saying. So far we have been talking about materials
which are intended to be rigid, just the material just are intended to be rigid are they are actually
rigid and when you want to make something flexible as in an elastic band, it could be a hair

scrunch or it could be in this case know something like, sir can you show me this.



I am sure several of you probably have variance of this activity trackers and you can easily print
any of these things using any plastic, but if you want a type of flexibility, of course this one is a
mesh, it is a pakka stainless steel mesh. It has been oven and it has all the novelty, but if you see
at one end part you see here has a strict small detailing, there is a grew, there is a magnet inside,

there is a gasket all around like that, it goes and sticks here.

Parts like this know require a little bit of on one side rigidity and one side flexibility. So, in this
case it is made out of magnet support material and then a rubber. These things can probably be
easily replaced by flexible material that is shown here. If you just read it along, while all 3D
printing material strive for rigidity creating prints that are strong. That is not always what you

need.

Flexible filaments like all these flex, produce rubber like prints that can use to make things like
phone covers, flexible joints, and wearable prints. So, I am sure lot of you have seen this and lot
of gag prints are there. So, there is one print I have seen which is my favorite at the back. It looks

like an old Rolleicord camera ok. If you holding it, people will think it is a Rolleicord camera.

And it has even etching things on it. You know it looks like there is actually a lens here and all
that and then my son, he looks up and he will make it think come on look and then he clicks it
and you have what do you call a cover, which looks exactly like a Rolleicord camera and then
you have it with everything else. I will just try, just I mean, kindly just be, I mean a little patient,
and I will see whether I can get it.

(Refer Slide Time: 19:52)
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These are all retro brown leather vintage camera case seen that know. There is not a print like
this. This one is a Rolleicord print. This is, it is just a cover which is printed to make look like
something and then. Frank and you know high décor lenses know. The whole thing is printed on
a 3D printer and you can just push it on your camera and then your camera know your normal
android camera looks as if it is a full-fledged old vintage camera and these things can easily be

printed using the material which I was showing you that is flexible material.

And if you can now combine it with other things including a lens, may be a real lens, you can get
the lens from a VR kit. So, you VR kit you have the lenses, may be if you make a grove and fit
the lenses and all inside, you will have something which actually looks like a beautiful old Zeiss
or the other Schneider lenses, which will be a beauty, absolutely beauty for you. This is where

the flexible materials make a lot of impact.

And you see that if you make something hard, it does not necessarily protect your thing inside.
Optimum amount of crushing and resistance should be there. This resistance and optimum
amount will absorb the shock. So, things which have corners and all that are best printed using
all this.

(Refer Slide Time: 21:34)
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e Hexiblity; for mstamee, U MakerBod (lament bec 5 fexable when vou pat i in hot water

lowing vou b reshape or squish 2 print into a tight-fitting spot before the material coots and beoomes

Here, phone covers I showed you, flexible joints and wearable prints. These flexibilities also
possess small problem. FTM printers work by pushing the filament into the heated extruder
where it melts. You cannot do that as easily if the material is flexible, it would just block up the
print head. So most printers will require a modification to use these flexible filaments. 3D printer
makers like so on and so on know offer a replacement print head called the flexiextruder that is

designed to this thing.

Other manufactures call semi flexible filaments like MakerBots flexible lens so on and all that.
These are not rubber like as the ones, but still provide some flexibility. For instance, becomes
flexible when you put it in hot water, allowing you to reshape squish print into a tight fitting spot
before the material cools and becomes rigid again.

(Refer Slide Time: 22:36)



Other masmfncturers offer what they call semiflevible filsments, like Make i of
the piew | Al Thiese et & rubber-ike & U ones above, bl they sill provice
sonse flexability for mstasce, the MakerBot filament becomses fexble when vou pat it in hot water
albowing you bo reshape or squish & prant (nto & tght-fiting spot belore the materal cooks and becomes
ngid again

Pros: Produees sqpuishy flewhle pints

Coinsz Resquires modification of the printer or extruder

Good for: Wearable prnts, phone oovers, tovs

Cosl: $50 b0 $120 per kg, ples (he cost of 8 modified extrader

Compatible with: Ay FOM printer with a replaceable extroder

Now, you have, you see the other things, there are not that easy they are not as easy to print as
you would print this thing and as they make you believe in the popular press that you can print
anything at home. You print a gun at home and I would not know whom you would like to shoot,

shoot the shooter. We are not violent people know, but we would like to defend ourselves like

In case somebody is ready to shoot, at least you know incapacitate them and prevent them. But,

the reality is not that easy.
(Refer Slide Time: 23:15)

Conductive Filament




Now we have come to which is something which is my favorite saying, can we make conductive
filaments. This in our electronics, we have an advantage and a disadvantage also. One of them is
we need connections. We need both conduction and we need insulation and conduction you will
be surprised even if you take most of our LCD prints and all that know, it is a transparent

material glass or something and there are conductors printed on it.

If you print a very fine I do not know gold or some other materials thin enough and make it into
matrix the eye cannot detect, but that can be used to apply a voltage. It cannot take a current, but
a voltage can be applied. Now these, these conductive filaments they have modified some of the
properties. If you see my presentation, you will see there, please show this sir.

(Refer Slide Time: 24:21)

Whiat it is: New on the market are conductive filaments from companies lik

Pros: Comdwcts ele v, Prands ke FLA
Coms: Expensme; S5l very expenmsental

Gaeted Foorz 20D printin

Cost $70 fora s
Black magic 3D that combine PLA with graphene, a form of carbon that conducts electricity.
This means that you can print electric circuits directly without needing to add wires. This can be
great for things like touch buttons, wearable electronics, or styluses that conduct electricity.
These materials also require care when printing, as the layers of the print do not stick to each
other as well as normal PLA. The prints tend to be brittle and bending them can break the

conductive graphene so that they no longer conduct electricity.



These are best used alongside normal PLA filament and you would print a PLA case around the
parts that conduct electricity to protect and give it more strength. So, in principle, whole printed
wiring board can probably be made as part of the product what you require.

(Refer Slide Time: 25:19)

So, if you see, I have this fan. Everything is fine, except inside this ribbon cable I still have
copper, as copper is a must. Because something of the order of nearly 1 amp has to pass through
this. Imagine and to support this again we end up with this, three of the supports are normal and

one of the support is wider than the other, so lot of circus is required for doing it.

Imagine one day if we were to make this out of conductive filament, we can probably use we
have four supports know, two of the supports can probably have a what do you call one polarity,
two of the other supports can have other polarity and I will not have this wire sticking there. |
can probably plug in the whole fan having + and a — here and a + and a — here. If I plug it in
appropriately, nicely the fan will work and look mum, no wires. I will be able to work well

without wires.

Eventually, I may have you know fully conductive materials like this by which life will be easy.
But right now it is not at this stage. Right now, it does know, these parts require little bit of
physical structure continued to be in this and the outside thing can be made flexible, but still

there a copper inside. Eventually, when only simple voltage driven with very little current as



required as in this case typically, we will eventually probably go for those things which is I feel
very good thing.

(Refer Slide Time: 27:06)

BlackMagic 30 that combine PLA with graphense, a form of carbon that eondects electricity. This nseans

thai you can prmi electric cireaits directly without needing to add wires. This can be great for things

ike tonch buttons, wearable dectronics or styluses that conduct electricity.

st mmaderials do pequire care when printing, as the layers of the print don't stick 1o each otlver as well

a5 normal PLA. The prints akso tend o be brittle, and bending them ean break the condsctive graphens

paert %0 st they no k omduct ¢ They are bt nsed abongside normal PLA filament

Generally, vou would primt & FLA case sround the |1:"’-'.:."1|' ot electricity to protect it and give it
more sirength

experinwental pew flament

Pros: Conducts alectricity; Prints ke PLA

Cons: Expensnve; Sull very expennsental

Gaood fore AD printing dlectrieal deviees

Cast: 570 for a small 100g reel

Compntille witliz Most printers that suppart PLA
Now if you kindly look at this again, they are best used so on and the parts that conduct
electricity protected and give it more strength. So, we have come almost to the end of it. Now, if
you go to several what do you call websites you have various advantages, disadvantages of all

these materials. This particular thing gives you what all that has given ok saying.
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We have polyamide nylon, white, strong and flexible. Strong and flexible plastic, so he has given

examples here seen here again. Once again, we have a beautiful case, mobile phone case and



then I know we have a printer thing. Then, he has given all the properties minimum wall

thickness, details and structures and the price, so if we go everywhere know.

(Refer Slide Time: 28:12)
-_—

( v I
B3 [Home priniers]
» Stvong plasss | g an
+ Made o st L Dlasnees
o Many color oplions

v Kbt 3 e et L
v e maniseear will thatiehess

Next we have ABS, normal home printers. They come with these things see here. Details and
texture are poor, price is okay and then 1 mm and then it is strong and flexible. So, anything you
would like to print probably you will use these things.
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Next, we come to the word resin is used. I am not clear what exactly he is talking about.
Transparent, white detail resin, high detail, printable resin, rigid and bit delicate. So, resin is

generally used to what do you call describe anything which does not have a sharp cutoff point



unlike metals or even all other liquids of ice and all that know, ice exactly melts at 0 and if you
take any metal they all at a defined temperature, 800 degrees, few degrees below its metal, few

degrees above it will become into pouring consistency.

Unlike that the resin has wide this thing. At about it starts softening around may be 130-140
degrees and it does not melt at all. That from 140 to around 200-250 degrees, still it will become
sticky and stringy and so on, little like some of our food materials we see. So, calling it resin, |

am not very what do you call comfortable with it, because all plastics are resinous plastics only.



