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EXPERIMENT -1
Study of 3D Printing
Introduction: - 3D printing allows for rapid prototyping and onsite manufacturing of products. Initially
done with plastic, 3D printing now uses new technigues with new materials, such as aluminum, bronze,
and glass. Biomaterials are also being incorporated, such as 3D printing ear cartilage and liver tissue. As

the 3D printing industry grows, 3D printing will become a big part of many engineering fields.
Flow layout of Pre 3D Printing

3D Printe
3D modeling (CAD) .

Prepping and
Printing

Mesh Review

Components of 3D Printer: -

1. axes

Fixed Rods The three axes that the 3D printer utilizes are on the Cartesian coordinate system. The linear
fixed rods are maintained at right angles to each other and each represents a coordinate axis.
Movement The timing belts and pulleys allow the movement of the hot end {or the print bed, depending
on the type of 3D printer) along each axes according to the g-code (generated by slicing software). The
stepper motors power this movement.

2. Extruder

Extrusion is the feeding of filament into the hot end of the 3D printer. This movement is also powered
by a stepper motor.

Retraction This mechanism is the pulling of the melted filament from the hot end. This movement is
primarily programmed through the g-code to prevent the formation of unwanted filament creating a
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bridge between two areas. The bridging of unwanted filament is referred to as stringing or the
formation of cobwebs.

Dual Extrusion Some models of 3D printers are equipped with dual extrusion capabilities. This allows for
mixed material objects to be printed. Dual extrusion can be used to print out complex objects with a
different colour material as the support, making it easy to differentiate betweenthe object and the
support.

3. Hot End

The hot end is heated to temperatures ranging from 160 C to 250 C, depending on the type of filament
to be used. The hot end melts the filament and pushes the melted filament through the nozzle. The hot
end needs to be thermally insulated from the other components of the 2D printer to prevent any
damage.

4. Print Bed

Heated Print beds that are heated improve print quality of 3D printed objects. The heated bed is heated
to the glass transition temperature of the filament being used. This allows the model layers to slightly
melt and stick to the heated bed.

Non-Heated Print beds that are not heated require adhesion in the form of glue, tape, hairspray, etc. In
the innovation lab, painters tape is frequently used for adhesion.

5. Filament

Filamentis a consumable used by the 3D printer to print layers. Filament comes in a variety of materials
and colors. Filament can be composed of metal, wood, clay, biomaterials, carbon fiber, etc.

i). ABS: - ABS is a thermoplastic that needs to be heated to temperatures from 210C to 250C. ABS can
only be printed on a 3D printer with a heated bed, which prevents the cracking of the object. When ABS
is heated, it emits a strong unpleasant odor. ABS requires a complete enclosure while printing.

ii). PLLA: - PLA is a thermoplastic that needsto be heated to temperatures from 160C to 220C. PLA is
also biodegradable and emits slight odors. PLA is most frequently used in the Innovation Lab on all 3D
printers.

PVA PVA is a water soluble plastic that is frequently used for support in dual extrusion 3D printers. The
printed object is left in water where the PVA support is dissolved and the finished object printed in the
other filament remains.

Preparing your 3D Model in CAD Software: -

CAD software is used to create 3D models and designs. This software is available on our computers and
the level of difficulty varies. With the exception of Sketch up Pro and the industry standard software
mentioned, all of these programs are available on the innovation lab computers.

Solid works main idea is user to create drawing directly in 3D or solid form. From this solid user can
assemble it directly on their workstation checking clashes and functionality of it. Creating drawing is
pretty easy just drag and drop the solid to drawing block.

Preparing your 3D Model for print in Idea maker software: -

These are following step for 3D printing of model

Install the 3D print software idea maker

Check repair option in this software

Set the nozzle parameter and build tack temperature according to the printer guide.

Step:-1 Prepare the design Model using Designing Software(Solids Work,Autocad etc.)

Step:-2 Convert the designed Model file in Stl ,obj format.

Step:-3 Prepare the design model for printing Using Software ldea Maker and Ultimaker. Then set all
parameter (nozzle temp., buildtak temp and support) and also repair your design using software option.
Then after generate the file in gcode format
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Step:-4 ON the 3D Printer and load the filament in nozzle and give the command print by using 3D

Printing Machine.

Precaution of 3D Printer machine: -
These are some following precaution when you print the design in 3D Printer

Mechanical: Do not place limbs inside the build area while the nozzle is in motion. The printer nozzle

moves in order to create the object.

High Temperature: Do not touch the printer nozzle — it is heated to a high temperature in order to melt

the build material.

Always buy replacement parts from the manufacturer for safety related equipment
Choose an area that has adequate ventilation and exhaust capability

Safety Equipment: -
Safety Glasses

Gloves (recommended for postprocessing
Application of 3D Printer: -

Automotive
Marine
Aerospace
Advantages: -
Complex shapes
Freedom for design
Customize parts
Limitations: -
Time

Cost

Skill

Materials

Medical

Engineering
Architecture

Less waste

Fewer unsold products
Less transport
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EXPERIMENT -2
How to create a simple box

In this First exercise we will design a simple Box as seen in the figure below. This exercise will build the
foundations of how to design 3D parts in Ultimaker Cura and introduce several fundamental features
such as Sketching, Dimensioning and Extruding and printing on rise 3d machine. Let’s begin. Check all
Electrical connections.

Stepl.  First we install 3d design software in your computer like Autocad etc
Step2. Open the Autocad software and click New option in software window

2. Click . E!ﬂ Part and OK

3. Click on Top Plane and click
Sketch. 3= Material [ =

& Front Pl |

9 Seetcn )

: ‘(‘} Right Plane

- . sketch a rectangle start from origin.
4. Click Rectangle

o

Smart
5. Click Smart Dimension "™  click side edge and click top edge to
dimension it as 1.0in x 1.0in.

Page | 6




= 1.000 j=
1 [ [ (D2@Sketchl |
1.000
t | _

6. Click Features>Extruded Boss/Base
@ o
Extruded Revolved Lofted Boss/Base
Boss/Base Boss/Base
Boundary BossiBase

|Features Sketch | Surfaces I% ate |

set D1 as 1.0in

le s 'Q”'a}l B Partl
v R &
From A
| Sketch Plane v .|1 ‘
Direction 1
| & | [Blind

1
gﬁ': 1.00in
|_l_£3.:|

| Draft eutward

and click‘/ ;
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p il YEY s
' '
$ Partl

4] Sensors

i+ {:ﬂ Annotations

41 19%) Lights, Cameras and Scene
- §= Material <not specified>
& Front Plane

%> Top Plane

&> Right Plane

ﬂ Extrudel

EXPERIMENT -3

To Design A Basic Helix Shape

In this Second exercise we will design a simple hexagonal unthreaded nut as
seen in the figure below. This exercise will build the foundations of how to
design 3D parts in SolidWorks and introduce several fundamental features
such as Sketching, Dimensioning and Extruding and printing on rise 3d

machine. Let’s begin. Check all Electrical connections.
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Stepl. First, start a new part by going to New >
Part > Ok. Since we have already set up SolidWorks to
use MMGS as default units, all our units should be in
millimeters, grams and seconds. You should now be

greeted with the main drafting interface of SolidWorks.

Step2. On the left-hand side, you will see the Feature
Manager Design Tree. Right click on “Top Plane” and click
the “Normal To” option. Now we are facing the Top Plane
head-on.

Step 3. While the Top Plane is selected, switch to the

Sketch tab at the top of the interface and select the

“Sketch” tool in the top left corner. We are now creating a

sketch on the Top Plane. Anything we sketch will appear
on the Top Plane. First, we want to sketch the basic

hexagonal outline of the nut.

i. Click the “Polygon” tool in the Sketch tab. A list of

parameters should appear in the left-hand panel.

such as center position, angle, etc. are also modifiable,

but we will not adjust these.

until the cursor snaps onto the dot in the middle. Left
click once to start the sketch. iv. Left click again atsome

point to the right of the first point. Press enter to finalize

the sketch.

Set the number of sides to 6 (hex = 6). Other parameters

. Next,over the origin (the base of the two red arrows)

15 History
13] Sensors
+ LAl Annotations

Section View
Comment
Parent/Child...
Add 1o Favorites
Saye Selection

gL

Properties...
Qo To..

Hide/Show Tree
Collapse ltems

Items...

O~& W -
S ¢ N-0-pN-
Exit Smart
Sketch | Dimension | oS ~ @ ~ A |
i @ = v ¥
Features | Sketch | Sheet 3
\&IEH_@J&%]P| - Part! (Defal
¥4
Options 2
[:IFnr construction
2 A
@ ) ¢ 3

@Hnscribed circle
(O Circumscribed circle

€> <>

DR

4
4
~J
o
<>

2 ©

New Polygon

v. Now, select the “Circle” tool in the Sketch tab and sketch a circle starting at the origin, similar to

how we sketched the hexagon.Press enter to confirm the circle sketch.
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4. Now we will assign dimensions to our outline. Make sure we are still in sketch mode by
looking at the top left corner and seeing that the Sketch button is depressed and now
reads "Exit Sketch”. Press the “S” key on the keyboard. In the small window, click the

“Smart Dimension” tool.

Smart Dimension W;.'" Iﬁ_ﬁ E]

Creates a dimension forone [N
or more selected entities. o -O -
e~

g
RIS

Now let’s set the center-to-edge dimensions of the hexagon,

i. Leftclick the center

-
-t

Then left click the top side (be sure to select a side edge and not one of the points between two
edges).

iil. A dimension measurement should pop up. Left click again anywhere on the screen and a small
window will appear. Enter 10mm into this fleld and hit enter. The hexagon is now assigned a
dimension of 10mm (center to edge). Double click the dimension label to change the assigned
dimension at any time. Follow the same procedure to set the diameter of the circle to 10mm.

Select Exit Sketch when finished. The sketch should now appear as follows:

D
23.19

Modify
. X B

Di@Sketch”

10 l’r*f'"l =
=] i 1 1 i¥ ‘-l“




5. Now that our sketch is assigned dimensions and finalized, we are ready to bring this
shape into the 3rd dimension. Select our sketch by clicking “Sketch1” in the left panel.
The sketch should turn light blue as it is selected. Next, switch to the Features tab at
the top and dlick the “Extruded Boss/Base” tool. Inmediately you should see the

shape gain depth. Using the parameters on the left panel, give the nuta depth of

7.5mm. Hit enter to confirm the extrusion. The shape should now appear as follows:
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EXPERIMENT -4

How to create U bracket Sheetmetal

In this exercise, we will design a U Bracket Sheetmetal as seen in the figure below. This exercise
will build the foundations of how to design 3D parts in SolidWorks and introduce several
fundamental features such as Sketching, Dimensioning and Extruding and printing on rise 3d

machine. Let’s begin. Check all Electrical connections.

These are following step for making of U bracket sheetmetal.

i i‘
g
\§
1. Click New. J Click Part, Part| oK.

2. Click Front Plane and click on Sketch.

® Part1

] Sensors
+ AJ Annotat E & 'E{ L

§-:' Material smoc SPECITET
L Front Plane

QTopPiane

o

Smart
Use Line N , sketch U shape. Dimension sketch with Smart Dimension DIMENSIoN o 1in x
1.5in x1in and 1.5in height.
1.500
*‘ 1.006+= 1.500~+1+.000 L
2
Offset
3. Click Offset Entifies Entities and click U

sketch. Set offset distance as 0.1in, check Reverse box and OK,
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1.500

|

1,000 1.500~r=+.000 ~

4. Useline \" . sketch and connected open end of this sketch and make it close both end.

i
] |

- 1.000 [=— 1.500—= 1.000

R
Extruded
Boss/Base
5.  Click Features=Extruded E-I:ISSJ'"E-ES_E set D1 to lin and O,
Direction 1 fanl
| 2 | |Biind -]l 1.50g

d N e
\-’E: 1.00in 7
N

Diraft oubwiacd

i &
i i s

. Click “iewsBottom

D@~ - 6r- @ B
D @0 @
H @ EH &
i 3

- = Bottom (Ctrl+6)

s e m— LR
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click anbhottom face and click Sketch.

@ B e

K& QL @-

[ | Sketch h
7. rlirk Cirrle and sketch 2 circle on bottom face each side. Use Smart Dimension
o
Smart
Dimension

to dimension this sketch as sketched below,

300 |-

B

% 300

and cut Through Al this circle,

Extruded
8. Click Features=Extruded Cut
Direction 1 ®

| % | | Through Al

7

O

9. Click wiews=|sometric,

e~ @

lsoemetnc (Ctrl+T)
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10. Click Fillet 7€t , check box Full round fillet.

Fillet Type —

Constant radius

Varnable radius
) Face fillet
@' Full round fillet

11. Click side left side face as Side Face 1.

Items To Fillet R
s
SN &
|
[/ Tangent propagation
@ Full preview

12. Click on pink box and click right side face as Side Face Sat? and OK.
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»

Mtems To Fillet .

& Fage<l=

bawald

@ Face= 2=

Side Face Setl

“Sile Face 5ol 2

@ Tangent propagation

@ Full preview

13. Repeat stepll —13 forthe ather side.
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Side Face Set 2

Center Face Zet

Insert

15, Click Sheetmetal=Insert Benels,
to 0.03in and K factor 0.5 and OK.

click flat face as reference when it flaten. Set bend radius
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A

 Bend Parameters A
§

A 0.03in s
2 0.00in

E Ignore beveled faces
_ Bend Allowance P
[K-Ea-ctcrr 1_-]
K o5 -

Tl [

E Ignore beveled faces

Bend Alowanes . 4

[ K-Factor - |

K o5 -

IA.A.A.'
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EXPERIMENT -5

To Create University Name using Ultimaker Cura

Step 1: first we download the logo of our university through internet

o THE NEOTIA
UNIVERSITY

S AT WSS
Step 2: here we used cura 14.07 as CAD software. There we open the software.

Ele Toski Maching Boed Halp
Bok fewenced  Peg  SwiEnd-Sceds

Qualty o

e v fimeri) o
helibckem st 16

Eilds pul e =

il

P e e
il Dariy (3 =
e ernl Tormpern i

Frct azued (i) o

Sremmg mowun (<) 36 |

| A—
e sernre bavits ol 4 () U

-

W baricae dturw 1

PR Evaribrs
it Audednn Bt
Dl extmicn
o ekl
Filament

3

Fuanalas [}

Triwrmbar ! fram] o
Flow () -

Step 3: Qﬁeﬁﬁlgml’oad Model
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B Curz - 14.07

Eite  Tools Machine Expert Help
Load maodel file.., CTRL +L
Save model... CTRL +5
Reload platform F5
Clear platform
Pririt... CTRL+P
Save GCade..,

Show slice engine log..,

Open Profile..
Save Profile..
Load Profile from GCade..

Reset Profile to default

Preferences.., CTRL+,
Machine settings...

Becent Model Files H
Recent Profile Files »

Quit

Step 4: we choose the logo from Load model file and open it

W Cura- 14.07
File Tools Machine Expert Help . &
Dpen 30 model X
Sy « Robotics 8th sem » 3D Printing » LAB » v O Search LAR L2

Organize »  New folder = m @

B This PC &
P 3D Objects
o 2360 Drive .
I Desktop
2 Documents 3D Printing Lab The-Neotia-Univ.. TNU Logo.gcode TNU Logo.stl
: Manual ersity-logo.png
& Downloads
D Music
& Pictures
B videos ‘Il
am Local Disk (C:)
= NewVolume(F)
- New Volume (G: X

File pame: [.The-Neotia-Llniwrsity-iogo,png v ] A1 (*st*.oby* dae*.amf bmp v~
Cancel
Step 5: Select specific parameters
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Convert image...

Height (rmm) (100

Base (mm) [1.0

Wiidth (mm) [zsa.?
Depth (mm) |1m

Step 6: itwill give an cutputlike @

Step 7:itwill alsogenerate g code like

o Wl
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:8liced at: {day} {date} {time}

;Basic settings: Layer height: {layer_ heig
:Print time: {print time}

;Filament used: (filament amountim {£ilem:
;Filament cost: {filament coat)

;M190 S{print_bed temperature} ;Uncomment
;M109 S{print temperature) ;Uncomment to ¢

G2l imetric wvalues

G20 ;absolute positioning

M107 ;start with the fan off

G28 X0 YO :mowve X/T to mnin endstops

28 Z0 ;move £ to min endstops

Gl Z15.0 F{travel_ speed} :mowve the platfo
92 EO :zero the extrude
1 FzZ0O E3 ;extrude 3mm of £«
G392 EO :zexro the extrude:

Gl F{travel speed)
;Put printing message on LCD screen
ML17 Printind...

Step 2: Get Ready to Print

Insert the card containing g code in your computar. Then drag the geode file that you just save

into the card.

Step 9: Let's Print]

Insert the small chip in the 20 printer. Select your file and print it. If you want you want to stabilize your

logo, you can make abase for itby following the same procedures of making logao.
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