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3D Printing Know-how

3D Printing Speed: How Fast Ca
3D Printers Go?

q \ Franz Grieser

1 | Ultimaker 2 + 3D Printer - Buy Online Now  Ultimaker 2 Plus 3D Printer. Lifetime UK Support. Buy Online Now @ B
2| Google Chrome - Download Chrome Today  Chrome is a fast, secure and free browser for all your devices. @

3 | Official Google Home Mini  Powered by the Google Assistant. Ask it questions, tell it to do things. Buy now @

4 | Best Free Antivirus 2018 Your computer could be full of hidden viruses. Run a free virus scan & remove them today. m
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And how long does 3D printing take in
practice?

To find out how fast 3D printers actually print, we tested how long it takes
to print two more or less complex objects on two popular desktop
printers: the Ultimaker 2 and the Printrbot Plus.

These are the two models we printed:

3DBenchy: This is a 3D model that had been designed for testing and
benchmarking 3D printer; it is a pretty complex and challenging
model. The boat is 6¢cm long, 4.8cm high and 3.1cm wide. You can
get the STL file for 3DBenchy for free to do your own tests.

\ E el
Hello! This website uses cookies to ensure you get the best experience on our website More Info GOT IT.
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3D Printing

Category: Where The Child Things Are

Posted: October 12, 2017
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By: Megan Stepniewski, Youth Associate

3D Printing is slowly becoming mainstream due to the machines becoming more and more affordable and consumer friendly. It's a beautiful fusion

between science, engineering, technology, and art. So here are some things to know if you want to get into 3D printing.
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* Robo 3D
* Ultimaker

*The Glen Ellyn Public Library owns two MakerBots with nick names. You can stop by anytime and see them at work in the Youth Department.

. | 1 1
Greetings! My name is Eugene. | am a MakerBot Replicator 2. Did you k Hilll My name is Gertrude or Gerty for short. | am a 5th Generation MakerBot.
that | can heat up plastic filament to 419°F? Did you know that the plastic filament is made from corn?!

The Filament

Filament is the term used for the material that the 3D Printers print with. The most common is plastic filament. You can choose from many different kinds
of plastic and which one depends on the strength you need for your print. Common plastics are ABS, PVA, and PLA. The Glen Ellyn Public Library uses

PLA, which is a corn-based plastic. It is super safe and produces a minimal amount of fumes. It is slightly flexible and shouldn’t be used for part that will
be put under a great amount of stress.

3D printers are not just restricted to plastic. Other filaments include metal and glass. Stranger filaments include concrete, which can print out large

buildings and structures, and biological material, which is used to print skin, organs, and other body parts. Currently there are even 3D printers for food!
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3 Purple Passion ABS Filament Bright White ABS Filament Evergreen ABS Filament Dark Blue ABS Filament

$29.95 $19.95 $29.95 $29.95 $19.95 $29.95 $19.95
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Black & White Available

Polycarbonate (PC) Pellets 3DXMAX® Polycarbonate (PC) 30 Printing CarbonX™ Carbon Fiber PC 3D Printing PC Refill for Fortus® 360/400/900mc
Filament Filament Printers (92in3)
$25.00 $42.00 $80.00 $395.00 $250.00
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= Ultem™ 1010 3D Printing Filament Ultem™ 9085 30 Printing Filament Ultem® 9085 Support Refill for Fortus® Ultem® 9085 Refill for Fortus®

£ 360/400/900mc Printers (92in3) 3607400/900mc Printers (92in3)

i $70.00 $80.00 $685.00 $475.00 $685.00 $475.00
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Source 5: 3D Alchemy — sample supply

https://www.3d-alchemy.co.uk/
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B cai Lewis <csiiewisoza@gmsil.com> 0511212017 . -
toinfo =

Desar to whom it may cancem.

1'sm & designer looking PP of FDM 3D printing 1wss hoping you could help me with supplying some smll ssmples of spere andor disregarded materisl that you may hsve to sid my research into FOM. Any help would be grestly
‘appreciated.

Many thanks, Cai Lewis.

Brian Withers <Brian@3dcrestionlab co k> 0811212017 « =
fome (=

Hi Cei. | can let you have some FDM samples, please let me have your company name and sddress.
Regards

Brian Withers
3D Creation Lab

30

ESaren
LAB

3D PRINTING & RAPID PROTOTYPING SERVICE
IT: 07957 852657 | The Dovecote | Uphampton Lane | Ombersley | Worcestershire | WRO 0JP

This e-mil and sny attachments are believed to be free from vinises butt is your responsibility to carry out sll necessary virus checks and 3D Creation Lab accepts no liabilty in connection therewith, Company Reg 6570448 Registered in England & Wales

Please take = look st our Istest 3D printer from Objet-- hitp:/iyoutu be/ZbRIDBScDz4

From: Csi Lewis [maito:cailewis088@qmeil com]
Sent: 05 December 2017 18:20

To: Brisn Withers <Brian@3dcrestionlsb co.uk>
Subject: Sampling
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What is 3D printing?
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3D printing or additive manufacturing is a process of making three dimensional solid objects from a digital file.

The creation of a 3D printed object is achieved using additive processes. In an additive process an object is created by

laying down successive layers of material until the object is created. Each of these layers can be seen as a thinly sliced
horizontal cross-section of the eventual object.

3D printing is the opposite of subtractive manufacturing which is cutting out / hollowing out a piece of metal or plastic
with for instance a milling machine.

3D printing enables you to produce complex (functional) shapes using less material than traditional manufacturing
methods.

The Best 3D printers for Beginners

This website uses cookies to ensure you get the best

experience on our website. Learn more

3D Printing Newsletter

Enter email address

Recently added

E AnetA3 $239.99  Found 2 prices
'.g Raiscube R2 $158.99  Found 4 prices
,ij Tronxy %38 $339.99  Found 2 prices

HOONY He $23853  Found 2 prices
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With choosing the night material. LooK at oUr side ment for a qUICK GVerview of what materials we have listed and if [I] FLSUNGODeta | 344736 Foundd prices

there is a specific material that you would like to know more about but is missing from the list, let us know!

ABS ZMearkforged

ABS (Acrylonitrile Butadiene Styrene) is an petroleum-based polymer. It is very resistant to high temperature which 3D Print Strong Parts
makes this material perfect for real-world components. It is a pretty cheap material allowing for cost effective 23x stronger than parts printed on
prototyping. ABS is the go-to material for most 3D printers. Along with PLA, it is the most common material used for other 3D printers

desktop 3D printing

Features GET A DEMO

ABS s available in a large array of colours which makes it popular among makers. Even the colorless ABS 3D printed
object can be painted to any color. The material is mechanically strong, so you don't have to worry about the lifespan
of your model

If you're using ABS it is advised to print at 220" and 250°centigrade. To avoid bending and warping you will want to
print with ABS on a heated bed (from 50° to 100°C) to ensure gradual cooling of the material. ABS gets a shiny, glossy
look when processed with acetone vapour as this solution has the property to melt the upper layer of the printed
making it smooth and shiny

The hianest downfall of ARS is that it i a taxic material that releaces toyic fumes at hinh

m“nmm““ swms

B Course: Materials and Manu | El] 30 Printing Speed: How Fas | & Tests - #3DBenchy 5] What is 3D printing? Howdi £ 3D Printer Materials Gui X -+

&< > 0O |£| 3dprinting.com,

Ea 3D Menuv  Compare 3D Printers  Contact Us
PRINTING.COM

- Nylon sometimes shrinks during prints, and thus results can be imprecise

PORTABLE PROFESSIONAL-GRADE
Buy Nylon filament on Amazon

3D SCANNER
ULTEM

ULTEM is a subclass of Polyetheremide materials, like PEEK. Natural ULTEM 1,000 has an amber hue. ULTEM gains a
large amount of strength in combination with glass fiber reinforcement, making it one of the strongest materials among
3D printing thermoplastics. ULTEM has been used by various companies to replace previously metal parts. This is : LEARN MORE
because the strength is high enough to have applications in aerospace and missile manufacturing (though it is not T

used ubiquitously in these fields). CREAFORM AMETEK

Applicable Technologies

- FDM/FFF

Features

ULTEM has very high durability at room temperature and mechanical strength. Even though it is a thermoplastic, it

requires a very high temperature to melt making it less common than PLA, ABS and Nylon. ULTEM also has interesting
jcal properties.

L0 TER
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Polycarbonate (PC)

PORTABLE PROFESSIONAL-GRADE
Polycarbonate is a thermoplastic that s also known distributed under the trade name Lexan. It is generally lightweight 3D SCANNER

and transparent It is often used in industries as diverse as CD production, riot gear and sun glasses. Needless to say it
has a diverse range of applications

Polycarbonates are casily thermoformed and molded. This has been one of the reasons itis a staple of so many
products as an engineering plastic.

Applicable Technologies

— ‘q"\ LEARN MORE )

+ FDM/FFF CREAFORM AMETEK

Features

Due to its high heat deflection (heat resistant up to 116 °C) PC is incredibly useful for high temperature applications
such as the inside the hood of a car. It also has a great flexibility and snaps right back into its original shape when bent
or twisted. It can be as transparent as glass while possessing half its density. Yet, it has a density and tensile strength

higher than both PLA and ABS. PC is ideal for anyone looking to produce a strong yet flexible transparent print

It is also soluble in dichloromethane, it melts at temperatures of 260 — 300 °C and it will also require a heated bed
PR 90 °C) to produce the best results. In general the closer to 300 °C, the better the print quahty you can get
SIhough, its transition temperature is quite good, so reaching 300 °C is not an absolute necessit
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Source 8: TechRadar — Ultimaker specifications

http://www.techradar.com/news/best-3d-printer
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3. Ultimaker 2+
The best professional 3D printer

Print technology: Fused Deposition Modeling | Minimum layer resolution: 20
microns | Maximum layer resolution: 600 microns | Dimensions: 342 x 493 x
588 mm | Weight: 11.3kg

© High resclution £2149

[+] Supports open-source hardware and £3173.58 View at Amazon

software See all prices (2 found)

@ Basic interface

@ Open frame design
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Source 9: stratasys.com — Objet1000 Plus specifications
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pecitications

SYSTEM SIZE AND WEIGHT
Height: 196 (77.51n

: 2868 mm (113 in.); Depth: 2102 mm (83

BUILD SIZE

0 x 800 x 500 (39.3 x 31.4 x 19.6 in); Max model weight on tray: 135 kg

LAYER THICKNESS
Horizontal build layer:

fine as 16 microns (0.0006 in)

ACCURACY
Up to 600 microns for full model size rigid materials only, depending on
geometry, build parameters and model crientation)

BUILD RESOLUTION
X-axis: 300 dpj; Y-axis: 300 dpi; Z-axis: 1600 dpi

D oad the Spec Sheet




Fused Deposition Modeling
(FDM)

FDM (Fused Depostion Moulding), more commonly known
as 3D printing is an addition process which involved a
computer controlled nozzle which moves in relation

to a bed layers the building platstic in a number

Support and build Material
strands

II -~ Liquifier

Moving Nozzle "v

Support material
M /

Model

Bed

—

T | O | T

of different patterns or in solid layers to build
up a 3 dimensional model of what the

designer created on the computer.
What materials

are used in FDM?

There are a number of different types of plastics
used in FDM processing.The most common is ABS, a
tough plastic with a variety of different versions which allow
for increased impact ressistance, heat ressistance and toughness.
Second most common type of plastic used in this type of processing is
Polycarbornate (PC).This is another very tough material however it lack the
hardness of ABS, this means that it becomes prone to bending if no
precations are put in place. Where this material is required to be hard, it is
usually treated with a hardened outer plastic coat. perhaps the rarest type of .
plastic used in this type of processing is ultem or PEI (polythermide).lt comes Credits
in many different variations in variating impact ressistances and heat deflection}

ratings the most common types of Ultem are ULTEM 9085 and ULTEM 1010. | |https¥/all3dp.com/

3d-printing-speed/
Time/Rate of Manufacturing

-printing speeds, dec 2017-
The rate at which the printer can deposit material is heavily dependent gﬂmﬁdbemhymm/
on the maching used, the type of material used and how its being deposited. e . .
However, there are benchmark models that are used to test speed. For printerbrenchmarking, dec 2017

example the boat to the left. Its known as 3Dbenchy and has been used to https://gepl.org/
test a number of different machines.The model is 6¢m long, 4.8cm high and -Image, middle left, Jan 2018-
3.1cm wide and a good printer can be expected to print it in around 2 hours. —— com/
Volume of manufacture materialprices, dec 2017-
The maximum size of the thing which can be produced is dependant on the 3D Alchemy
material. Since the process differs from personal use to industrial use i will 'Ifgi"’,':dsggg%ﬂ
specify both. Firstly, personal use machines. The Ultimaker 2+, this is a
reasonably sized machine (13kg) capable of fairly sizable model making. 3D Creation Lab
It has a bed size of 342 x 493 and capable of 588 mm of height. For -Sample Supply-
industrial use, the objet1000 Plus. This a very large machine weighing ot ?":;wh"" 2017
in at 2200kg and has a bed size of 1000x800x500, over 4 times the size recelved ov
of the Ultimaker. 3dprinting.com
Volume of manufacture general information-
last accessed Nov 2017

The cost to print a model using this type of process depends on the type of
material used. The specialised plastic Ultem 1010 and 9085 are £50 and £60
(250g) respectiviey from 3DXTech. PC (polycarbonate) printing fillament
priced at £30 (500g) on the same site. Standard ABS fillament reel (750g)
has an average price of £20 - £25.




