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Sisukord

* Esimesed kokkupuuted printimisega
* Printimine, kellele vajalik

* Erinevad printerite tuubid

* Mudelite joonistamine ja printimine
* Naited ja tehtud tood

« Kusimused ja vastused
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Millal tekkis vajadus ja huvi printimiseks?
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Printerid

TB00 Termnator Doochadl
w/ Semen LED Eyes by vondin
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Printer ehituses

Geenius Pood Auto Digi DigiPRO Diktor E-Kaubandus

—

Teen

TalTech
18.08.2020 kell 15:04

‘ f Jaga Facebookis ‘

l 843 Saada e-kirjaga ]

| Veel ~ ‘

Foto: Kamp C.

Belgia ettevotte Kamp C esitles hiljuti maailmale oma esimest 3D-prinditud
kahekorruselist maja. Ehitise loomisel kasutati hiiglasliklku
tsemendiprinterit BOD2, mille ehitajaks on firma nimega COBOD, vahendab
CNET.

Maja printimine valmis koost66s kohaliku ehituskooli opilastega ning selle
printimiseks laks kogu oppeaasta peale kokku 15 paeva. Ehitus algas 2019.
aasta novembris printeri ehitusplatsile toomisega ning kraana abil kokku

Video
ladumisega.
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https://youtu.be/pxrVEfxrwUw
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PLA

PLA-Polylactic Acid (PLA) on koige populaarsem 3D-printeri plastiku tuup, sellega on lihtne
printida, selle printimise temperatuur on madalam ja see ei koverdu kergesti. Pealegi peetakse
seda uldiselt lohnatuks plastikuks. PLA on saadaval paljudes erinevates varvides ja stiilides.
Lisaks on PLA keskkonnasobralikum kui paljud 3D-printeri plastikud.

Tugevus: keskmine | Paindlikkus: madal | Vastupidavus: keskmine
Trakitemperatuur: 180-230°C

Trukialuse temperatuur: 20-70°C

Kokkutdmbumine/vaanamine: minimaalne

PLA-d saab kasutada tavalistes valjatrukkides, nagu mudelid, prototuubi osad ja konteinerid.
PLA on aga rabe, seega valtige selle kasutamist, kui valmistate esemeid, mis voivad olla
painutatud, vaanatud voi korduvalt maha kukkunud, naiteks telefonitmbrised voi
tooriistakaepidemed.

Plussid: lihtne printida, lai valik varve/stiile, biolagunev
Miinused: rabedad, nérgad mehaanilised omadused

3D-printimine amatoodride vaatenurgast 11



ABS

Uldiselt on akritlnitriilbutadieenstiireen (ABS) parem kui PLA vastupidavuse ning stressi- ja
korge temperatuuritaluvuse poolest. Sellega on aga printimine pisut keerulisem.

Tugevus: korge | Paindlikkus: keskmine | Vastupidavus: korge
trukitemperatuur: 210-250 °C

Trukialuse temperatuur: 80-110 °C
Kokkutombumine/vaanamine: markimisvaarne

ABS-i omadused muudavad selle sobivaks esemete jaoks, mida tavaliselt kasitsetakse,
kukutatakse maha voi kuumutatakse, nagu telefoniumbrised, tooriistade kaepidemed ning

autoosad ja elektrikilbid.

Plussid: korge tugevus, korge vastupidavus, vastupidavus korgetele temperatuuridele
Miinused: koverdub kergesti, ohtlikud suitsud, nduab korge temperatuuriga prindiotsikut
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PETG

Poluetuleentereftalaatglukool (PETG) on vahem rabe. Sel pdhjusel peetakse PETG-d sageli
suureparaseks keskteeks ABS-i ja PLA vahel - see on paindlikum ja vastupidavam kui PLA ning
lihtsam printida kui ABS.

PETG on hugroskoopne, mis tahendab, et see imab dhust niiskust. See probleem voib
pohjustada printimisel probleeme, mistottu on soovitatav plastikut hoida kuivas keskkonnas.
Lisaks on PETG printimisel kleepuv, mis voib muuta selle tugistruktuuride jaoks halvaks valikuks.
Vaatamata sellele, et PETG ei ole rabe, kriimustub see kergemini kui ABS.

Tugevus: korge | Paindlikkus: keskmine | Vastupidavus: korge
trukitemperatuur: 220-250 °C

Trukialuse temperatuur: 50-75 °C
Kokkutdmbumine/vaanamine: minimaalne

PETG sobib ideaalselt mehaaniliste osade, printeri osade ja kaitsekomponentide jaoks.

Plussid: painduyv, vastupidav, holpsasti prinditav
Miinused: vastuvotlik niiskusele, pind kriimustub kergesti
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TPU

Termoplastse poluuretaani ( TPU) plastiku unikaalseim omadus on pehmus ja suur paindlikkus,
samuti talub see enne purunemist voi deformeerumist suurt pinget. TPU-d vOib aga printimise
ajal olla raske valja pressida.

Tugevus: keskmine | Paindlikkus: Vaga korge| Vastupidavus: Vaga korge
Trukitemperatuur: 210-230°C

Prindialuse temperatuur: 30-60°C

Kokkutombumine/vaanamine: minimaalne

TPU sobib uldiselt igasuguste paindlike valjatrukkide jaoks, nagu naiteks kantavad esemed
(randmepaelad), manguasjad, telefonitmbrised jne.

Plussid: aarmiselt paindlik, sobib ideaalselt painduvate voi kokkusurutavate osade jaoks
Miinused: raske printida, nbuab aeglast printimiskiirust
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Modelleerimine

* Joonesta ise vastavalt oma vajadusele

 Otsiinternetist vabaks kasutuseks pakutavaid mudeleid ja
kohanda neid enda vajadusele vastavaks

« Skanneeri olemas olev toode jalgides autoridiguseid koopia
valmistamiseks

Camera

Laser

Turntable
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* Autodesk Fusion 360 — personaalseks
kasutamiseks tasuta modelleerimise tarkvara.

Ultimaker Cura — tasuta mudeli 3D printimiseks

ettevalmistamise tarkvara (slicer)
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https://www.thingiverse.com/
https://www.tinkercad.com/dashboard
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G-code naidis printeri kaivitamiseks

ﬂ K8200 Repetier-Host V0.95F - ListViewltem: {MorseKey.stl}

File View Config Temperature Printer Tools Help

.b.a b B @ /

Connect Load Savelob Runlob  KillJob SDCard ToggleLog Show Filament Hide Travel

@® @

o

e
Printer Settings Ask Velleman Emergency Stop

3D View Temperature Curve

NEL LR

Object Placement Slicer G-Code Edtor Manual Control
DX |D C|GCode -

layer_height = 0.25

; perimeters = 3

top_solid layers = 3

; bottom solid layers = 3

: fill density = 0.25

; perimeter_speed = 30

; infill speed = 50

; travel speed = 200

; nozzle_diameter = 0.5
filament_diameter = 3
extrusion_multiplier = 1.1

; perimeters extrusion width = 0.
infill extrusion width = 0.42mm
solid infill extrusion width =
top infill extrusion width = 0.
first layer extrusion width = 0

PlG21 ; set units to millimeters

PPAM190 S50 ; wait for bed temperatu
PEIG28 ; home all axes

PRY1G90 : use absolute coordinates
PEIG21 ; set units to millimeters
PIG92 EO

generated by Slic3r 1.0.0RC3 on 2024-01-28 at 15:17:36

42mm
0.28mm

28mm
.33mm

re to be reached

PRIM82 ;: use abscolute distances for extrusion

PElG1 E10 F400 ; prime the nozzle

EDIG90 : use absolute coordinates
~an oA

PEIM109 S190 ; wait for temperature to be reached

Visualization Help

© Show complete Code () Show Single Layer () Show Layer Range

Ftlye: 0

R1 C1 Insert Layer0 Extruder0 Printing Time:1h:18m:5s

Showin Log: @Commands Qinfos QWamings QEmors

O Auto Scroll i ClearLog (3 Copy

6.6 <Slic3r> => Generating skirt
6.6 <Slic3r> => Exporting G-code to C:\Users\margu\AppData\Local\RepetierHostMiniFactory\composition.gcode
Dy-EEM <Slic3r> Dope, P took 0 minutes and 33.273 d
Disconnected - Idle 1326 FPS
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Tehtud tood
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& heldis anderson v P1oft0 & QO X k- Qv v & X_Extruder_Mount_-_X_Extruder_Mountv1
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Bl Named Views

> fll Origin
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ll I Read-Only ~ Viw

OC

O Vent frame:1
@ bltouch_v3-1_asm:1

0]

(5 Noctua-Fan-NF-Adx10_40mm:1
(& Bondtech_BMG_mod:1

OC)

(5 E3D_vS_Hotend_Assembly:1
(L 17Hs08-10045:1
(55 MICROSWITCH_roller_type:1
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Mastadapter - ANSYS SpaceClaim

Display Assembly Measure Facets Repair Prepare Detail Sheet Metal Tools KeyShot Momentum Excel

[E L fHome - hSpn N B OMTLYX N H k % ﬁi’g @ @ @ &2 split Body . 3 3 cytinder
23 | EBiPlan View P ° Split 82 [ Offset
Paste | o e % 2O ?_ 58 Select Pull  Move  Fil S Combine S o R o © , Equation () Sphere
S B-8 Qzom- @OV HF ZHxZE O - 2 & Project ~ 255 W Mirror
Clipboard Ornient Sketch Mode Edit Intersect Create Body
Struct .
ruehre Click an object. Double-click to select an edge loop. Tripleclick to select a solid.
4 [v|[&4 Mastadapter
v @ Solid
b []E Plane

|Structure|Layers Selection Groups Views

Opticns - Selection o

Properties R

z
X
Y,". 4
"

| Properties | Appearance @ Kondekas @ kate @ Mastadapter X 4 b X

Click an object Double-click to select an edge loop. Triple-click to select a solid.
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kate - ANSYS SpaceClaim

Display Aszembly Measure Facets Repair Prepare Detail Sheet Metal Tools KeyShot Momentum Excel

_D ﬂHome A ‘}Spin - N\ O G-) “‘l‘.'l T "X N % k @J f% G.:] @ @ %SplitBody [::] R oo" @Shell E B Cylinder
! AL e s @

> Pan MWDo e NHFEE D ; & Split 23 & Offset
Paste . - Select Pull  Move  Fil Combine % ooo Eguation Sphere
J 3-8 QzZom- o@D H S xZ 3 = 2 &% Project ~ k 22 [ Mirror q O g

Clipboard Orient Sketch Mode Edit Intersect Create Body

Structure ) : . ) : .
Click an object. Double-click to select an edge loop. Triple-click to select a solid

4 V| [& kate

vl 3 Solid
|Str|.:tl.re Layers Selection Groups “iews

Options - Selection

Properties

z
® ey
»
4
X
|Pr:-|:-erties Appearance [€3 Kondekas | [ kate x 4k x

Click an object. Double-click to select an edge loop. Tnple-click to select a solid. R"‘) K oallalgua ‘-
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| -G F = Kondekas - ANSYS SpaceClaim

Display Assembly Measure Facets Repair Prepare Detail Sheet Metal Tools KeyShot KeyShot Momentum Excel

E . fHome - hSpn s N\ O @ VL Y X N ﬁ& k g ﬁf’; 57 @ &2 Split Body 0 & ° (@ Shell 3 3 cytinder
& b Pan VO™ o &#@ &5 split : 328 & Offset
Paste . . y T Select Pull Mowe  Fill Combine & . ., L,: ooo . Equation OSphere
= S I @B QZDDI'I"I ) ';,,) z 2 AT = - @ iz Project . e [ﬁﬁermr
Clipboard Crient Sketch Mode Edit Intersect Create Body
Struct . . . . . .
uetrE Click an object. Double-click to select an edge loop. Triple-click to select a solid
4 W@ Kondekas
b [V &5 Plates
b [¥&3) Bracket

| Structure| Layers Selection Groups Views
Options - Selection
ﬁ Sketch

Snap to gnid
Snap to angle

Create layout curves

Properties

[ Kondekas x 4 x

Click an object Double-click to zelect an edge loop. Tnple-click to select a solid. k:‘-'jl e TTTa -ﬂ-,; ..I.. ‘A
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