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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet

Jetting Head / X axis
’ '“‘\\/— Y axis
\\ .
UV Light

Fullcure M
(Model Material)

Fullcure S
(Support Material)

Build Tray
The Objet Poly)et Process
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Technologie PolyJet
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet

Jednokomponentni 3D tisk
Nastavitelna vysSka vrstvy od 28 mikrometru

Objet 24

234 x 192 x 148,6 mm
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Technologie PolyJet

Dvoukomponentni 3D tisk
Nastavitelna vyska vrstvy od 16 pm
Objet 1000 plus

1000 x 800 x 500 mm

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet

Dvoukomponentni 3D tisk
Nastavitelna vyska vrstvy od 16 pm
J4100

1000 x 800 x 500 mm

FAKULTA STROJUNE TuL
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Technologie PolyJet a PolyJetMatrix

Technologie PolyJetMatrix
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Technologie PolyJet, PolyJetMatrix

Objet Connex 500

=  Prvni 3D tiskarna s moznosti dvoukomponentniho tisku
=  Moznost stavby dvou materiali zaroven (PolyJet Matrix)
= Tisk z 14 rtiiznych materialt

=  Vyuziti az 104 kombinaci digitalnich materialta
=  Tloustka vrstvy 16 nebo 30 pm

=  Pracovni prostor 500 x 400 x 200 mm

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

MNhiat Connex 500

e Transparent ....... g —————

@Q @»ﬁ

~
............................. Dlgltal ABS
.............................. Digital ABS2
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Technologie PolyJet, PolyJetMatrix

Materialy

=  Fullcure®705B, 706B — podplurny . TangoGrey — flexibilni, $edy

= Fullcure®720 — zakladni material - TangoPIus _ ﬂeXibilni, prﬁhledny

= VeroClear — pevny, pruhledny = TangoBlackPlus - flexibilni, ¢erny
" VeroBlue - pevny, modry = Durux White — pruzny, bily

" VeroWhite — pevny, bily = MED 610 — bio-kompatibilni

= VeroBlack — pevny, ¢erny -

RGD materialy
=  VeroGrey - pevny, Sedy

TangoBlack — flexibilni, €erny

FAKULTA STROJUNE TuL 16




Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Zakladni material

FullCure®720

ASTM Units Metric Imperial
Tensile strength D-638-03 MPa 5065 psi 72509450
Elongation at break D-638-05 % 1525 % 1525
Modulus of elasticity | D-638-04 MPa 2000-3000 psi 290,000-435,000
Flexural Strength D-790-03 MPa 80-110 psi 12000-16000
Flexural Modulus D-790-04 MPa 2700-3300 psi 390,000-480,000
HDT, °C @ 0.45MPa | D-648-06 °C 4550 °F 113-122
HDT, °C @ 1.82MPa | D-648-07 °C 4550 °F 113122
Izod Notched Impact | D-256-06 J/m 2030 ft Ib/inch 0.3750.562
Water Absorption D-57098 24hr % 1.52.2 % 1.52.2
Tg DMA, Ex» °C 48-50 °F 118122
Shore Hardness (D) Scale D Scale D 83-86 Scale D 83-86
Rockwell Hardness Scale M Scale M |7376 Scale M 7376
Polymerized density | ASTM D792 g/em3 1.181.19
Ash content Usp281 % 0.01.0.02 % 0.010.02
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Technologie PolyJet, PolyJetMatrix

VeroClear

B e

-
ﬂ
~g

4 14 ASTM Units Metric Units Imperial
" Transparentni material T I S R 7

Elongation at break D-638-05 % 1525 % 1525
Modulus of elasficity | D-638-04 MPa 2000-3000 psi 290,000-435,000
Flexural Strength D-790.03 MPa 80-110 psi 12000-16000
Flexural Modulus D-790-04 MPa 2700-3300 psi 390,000-480,000
HDT, °C @ 0.45MPa | D-648-06 °C 4550 °F 113-122
HDT, °C @ 1.82MPa | D-648-07 °C 4550 °F 113-122
Izod Notched Impact | D-256-06 I/m 2030 ft Ib/inch 0.3750.562
Water Absorption D-570-98 24hr % 1522 % 1.52.2
Tg DMA, Ex» °C 48-50 °F 118122
Shore Hardness (D) Scale D ScaleD |83-86 Scale D 83-86
Rockwell Hardness Scale M Scale M |7376 Scale M 7376
Polymerized density | ASTM D792 g/cm3 1.18-1.19
Ash confent usp281 % 0.01.0.02 % 0.01-0.02
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Technologie PolyJet, PolyJetMatrix

Skupina Vero

&

VeroWhite VeroBlue VeroGray VeroBlack

ASTM Units Metric Units Imperial

A ” e

= Velmi pevny m aterial Tensile strength D.63803 MPa | 5065 psi 72509450
Elongation at break D-638-05 % 10-25 % 10-25
Modulus of elasticity D-638-04 MPa 2000-3000 | psi 290,000-435,000

- 7 Flexural Strength D-790-03 MPa 75-110 psi 11000-16000

= Moznost ba revnyc h Floxural Modulus D79004 MPa__[22003200 |psi 320,000-465,000
HDT, °C @ 0.45MPa D-648-06 °C 45-50 °F 113-122
HDT, °C @ 1.82MPa D-648-07 °C 45-50 °F 113-122

kO m b i na Ci Izod Notched Impact D-256-06 1/m 2030 ft Ib/inch | 0.375:0.562

Water Absorption D-57098 24hr | % 1.1-1.5 % 1.1-1.5
Tg DMA, E» °C 52-54 °F 126-129
Shore Hardness (D) Scale D Scale D [83-86 Scale D 83-86
Rockwell Hardness Scale M Scale M |7376 ScaleM  |7376
Polymerized density ASTM D792 g/cm3 1.17-1.18
Ash content VeroGray, VeroWhitePlus | USP281 % 0.230.26 % 0.23-0.26
Ash content VeriBlack USP281 % 0.01.0.02 % 0.01.0.02
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Technologie PolyJet, PolyJetMatrix

TangoBlack

=  Velmi pruzny material
u Moznost barevnych

kombinaci

FAKULTA STROJUNE TuL

TangoGray TangoPlus TangoPlusBlack

Imperial

Tensile strength D412 MPa 0.8-1.5 psi 115220

Elongation at break D412 % 170-220 % 170220

Compressive set D-395 % 4-5 % 4.5

Shore Hardness [A) 02240 Scale A 2628 Scale A 2628

Tensile Tear resistance D624 Kg/cm 2-4. Lb/in 18-22

Polymerized density ASTMDY92  |g/cm3 1.12-1.13
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Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Durus White (Endur)

pevny, bily material

ASTM

Units

Metric Units Imperial
Tensile sirength D-638-03 MPa 2030 psi 29004350
Elongation at break D-638-05 % 40.50 % 40-50
Modulus of elasticity D-638-04 MPa 1000-1200 |psi 145,000-175,000
Flexural Strength D-790-03 MPa 30-40 psi 4350-5800
Flexural Medulus D-790-04 MPa 1200-1600 | psi 175,000-230,000
HDT, °C @ 0.45MPa D-648-06 °C 37-42 °F 99-108
HDT, °C @ 1.82MPa D-648-07 °C 32-34 °F 2093
lzod Noiched Impact D-256-06 J/m 40-50 ft b/inch |0.749.0.937
Water Absorption D-570-98 24hr % 1.5-1.9 % 1.51.9
Tg DMA, E» °C 3537 °F 9599
Shore Hardness (D) Scale D Scale D 7478 ScaleD |7478
Rockwell Hardness Scale M Scale M | no data Scale M | no data
Polymerized density ASTM D792 g/em3 1.151.17
Ash confent USP281 % 0.100.12  |% 0.10.12
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Technologie PolyJet, PolyJetMatrix

dABS like material (RGD515,535)

vhodny pro funkéni

prototypy

FAKULTA STROJUNE TuL

Units Matric Units Imperial
Tensile strangth D-£38-03  [MPa 5540 psi 80008700
Elongafion at braak D-£38-05 [MPa 25-40 psi 25-40
Modulus of elasticity [463804 | MPa 26003000 | psi 375,000-435,000
Flexural Strangth D790-:03 [MPa &5-75 psi 2,.500-11,000
Flexural Modulus DAe004 | MPa 1700-2200 | psi 245,000-320,000
HOT, °C @ 0.45MFa D-448-06 [°C 5848 F 1346154
HDT, °C @ 0.45MPa after thermal D-448.06 [°C 8220 F 180124
post freatment procedure A
HET, °C @ 0.45MPa afier thermal D-448-06 [°C 2285 F 198203
post freatment procedure B
HDT, °C @ 1.82MPa D-448.07  [°C 5155 F 124131
lzod Matchad Impact 02556086 |J/m 4580 ft Ib/inch | 1.22-1.50
Tg DMa, E»  [°C 47-53 °F 117127
Shore Hardness (D) Scale D Scale D 8587 Scale D | 8587
Rockwell Hardnass Scale M Scale M L7459 Scale M | 6789
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Technologie PolyJet, PolyJetMatrix

dABS like material (RGD515,535)

| [l
RG0S5

I:l Support W

FAKULTA STROJUNE TuL 23




Technologie PolyJet, PolyJetMatrix

dABS like material (RGD515, 535, 531)

dABS — 1. generace

dABS2 — 2. generace

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

High Temperature material (RGD525)

vhodny pro tepelné

namahané prototypy

FAKULTA STROJUNE TuL

ASTM Units Matric Units Imperial
Tensile strengih D.438.03 MPa 7080 psi 10,000.11,500
Elongafion af break 043805 % 1015 % 1015,
Maodulus of elasticity D-5638-04 MPa 32003500 |psi 465,000-510,000
Flexural Strength D79003 MPa 110-130 psi 16,000-19,000
Flexural Modulus 079004 MFa 3100-3500 | psi 450,000-510,000
HOT, °C @ 0.45MPa D-648-06 °C 6367 °F 145163
HDT, °C @ 0.45MPa affer thermal | D-648-06 °C 7580 °F 167176
post ireaiment procedura A
HDT, °C @ 1.82MPa D-448-07 °C 5557 °F 131135
Izod Notched Impact D-25606 Ifm 1416 ftlb/finch | 0.262-0.300
‘Water Absorption, % D-570.98 24hr | % 1.2-1.4 % 1.2-1.4
Tg DMA, Es °C &2-85 °F 144149
Shore D Scale D Scale D 8788 Scale D 87.88
Rockwell Hordness Scale M Scale M | 7883 Scale M 7883
Polymerized density ASTM D792 |gfcmd | 0.970.98
Ash content UsP281 % 0.38-0.42 % 0.380.42
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Technologie PolyJet, PolyJetMatrix

Bio — kompatibilni material - (MEDG610)

vhodny pro otestovani

zdravotné nezavadnych -
pomucek 2200300

1.1-1.5

FAKULTA STROJUNE TuL

psi 7,2509,450
psi 250,000-435,000
% 1025

psi 11,000-16,000
psi 320,000-465,000
ftlb/in 0.375-0.562

L 113122

% 1.1-1.5
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Technologie PolyJet, PolyJetMatrix

Porovnani rychlosti 3D tisku technologii FDM a PolyJet

FAKULTA STROJUNE TuL

Technologie vytlacovani plastu (FDM) - stroj Stratasys Dimension,
tloust'ka vrstvy 0,25 mm, material ABS

Velikost modelu

Prdmér [mm]

Vyska [mm]

114

24,7

Stavebni material [g]

Podpurny material [g]

Doba stavby [hod.]

66,87

41,71

10:53

27



Technologie PolyJet, PolyJetMatrix

Porovnani rychlosti 3D tisku technologii FDM a PolyJet

Technologie PolyJetMatrix, tloustka vrstvy 0,03 mm, material Fullcure®720

Stavebni material [g] Podpurny material [g] Doba stavby [hod.]
157 181 2:06

FAKULTA STROJUNE TuL



Technologie PolyJet, PolyJetMatrix

Porovnani rychlosti 3D tisku technologii FDM a PolyJet

Porovnani doby tisku na 3D tiskarnach

12:00
9:36
7:12
[hod.]
4:48

2:24

0:00

Dimension SST 768 Objet Connex 500

Rozdil v éasové narocénosti je jiz skoro 9 hod.

FAKULTA STROJNT TuL



Technologie PolyJet, PolyJetMatrix

Porovnani rychlosti 3D tisku technologii FDM a PolyJet

FAKULTA STROJNT TuL
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Technologie PolyJet, PolyJetMatrix

Tvrdy &iry & Podobny pryzi (DM)

TangoBlackPlus + VeroClear TangoPlus + VeroClear

2 () pigitalnich kombinaci

Pryzové materialy
Shore 27, 40, 50, 60, 70, 85 a 95
(bez vymeény materialu)

Tvrdé materialy Tvrdé materialy
R(zné odstiny Sedi PP like DM

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Tvrdy &iry & Podobny pryzi (DM)

Heart Valve made of TangoPlus & VeroClear

= ¥
3t

TangoPlus + VeroClear

Functional testing of a heart
valve

Rigid Transparent with Shore 60 DM

32



Technologie PolyJet, PolyJetMatrix

FAKULTA STROJNI TUL

Tvrdy Ciry & Podobny pryzi (DM)

Origami

TangoPlus + VeroClear

VeroClear triangles
connected with TangoPlus
DM Shore 40

Wall Thickness of 0.6mm

Exceptional demonstration
of living hinges

33



Technologie PolyJet, PolyJetMatrix

Origami — 4D printing

FAKULTA STROJNT TUL
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Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Tvrdy &iry & Podobny pryzi (DM)

Rigid Gray Transparent with
Shore 60 DM

Rigid Transparent with
Shore 50 DM

Rigid Transparent with
Shore 40 DM

Rigid Transparent with
Shore 95 DM

TangoBlackPlus + VeroClear

35



Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Tvrdy &iry & Podobny pryZi (DI\/I‘

TangoBlackPlus + VeroClear

Ideal Standard — CG,
Germany
Pipe made of VeroClear and
inside Tango BlackPlus
Rubber-like DM Shore 40

Nozzles made of rubber-like DM Shore
85

Internal disk made of PP-like DM,
External disk made of transparent light
gray rigid DM

36



Technologie PolyJet, PolyJetMatrix

VeroBlackPlus

* VeroBlackPlus novy material s vysokou rozmérovou stabilitou

« Zaklad je z materialu VeroGray — stejné mechanické vlastnosti

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Tvrdy Cerny & Podobny pryzi (DM)

TangoPlus + VeroBlackPlus VeroBlackPlus + TangoBlackPlus

]

____________________________________

1 © pigitalnich kombinaci

Tvrdé materialy PryZzové materialy
Od tvrdych po PP like Shore 27, 40, 50, 60, 70, 85 a

95A

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Tvrdy Cerny & Podobny pryzi (DM)

Gasket TB+

Hinges Shore70

igids Gray40

FAKULTA STROJUNE TuL 39



Technologie PolyJet, PolyJetMatrix

Tvrdy s teplotni odolnosti & Podobny pryzi

- -

— -

TangoPlus + High Temp TangoBlackPlus + High Temp
U

____________________________________

19 digitalnich kombinaci

Tvrdé teplotné odolné HouZevnaty DM Pryzové materialy
] materialy . teplotni odolnost az ¢ i  Shore 27, 40, 50, 60, 70, 85 a
Rizné stupné Sedi 56C 95A

FAKULTA STROJUNE TUL
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Technologie PolyJet, PolyJetMatrix

Tvrdy s teplotni odolnosti & Podobny pryzi

Objet TangoBlackPlus
over-mold

Vero-like DM at 55-
3 60C

Objet High Temperature
material

Car air inflow where air comes directly from the motor
Part was assembled — no breakage
Part was tested for 15 days at 60°C

Full functionality, no deformation

FAKULTA STROJUNE TuL



Technologie PolyJet, PolyJetMatrix

Software Objet Studio
2 e

(BB =ck (Gieneral Pupose: e-Madulus 2132 MPa, HDT 47C)
IRGD8555-DM (Balanced Rigidiy. Inpact 25.1/m, Elongation at Break 20%-30%)
[REDA560-DM PPk, Impact 304/, Elongaiion af Breck 25%35%)
[ FLx2195-DM (Rubber-ike. Shore A95, Elongation at Break 50%)
FLXZ185-DM (Rubberike, Shore AZS, Elangation at Break 60%)
FLX2170-DM (Rubberike, Shore A70, Elongation at Break 75%)
[ FL2x2160-DM (Rubber-ike, Shore A8, Elongation at Break 80%]
FL2150-DM (Rubberike, Shore 50, Elongation af Break 105%)
[ FL<2140-DM (Rubber-ike, Shore 440, Elongation at Break 125%)

[ T 2racBlacks (Rubber-ke. 5 hore 427, Elongation at Bresk 2182)

FAKULTA STROJNT TUL



Technologie PolyJet, PolyJetMatrix

A Ress)-
= Tray Settings

B v¥ B
Inzert || Placement :3 Select

@ Element ~

Model || Build Process Selection

FAKULTA STROJUNE TuL

Software Objet Studio

Objet Studio: Connex500 - =X

Job Manager Edit ~ View - Object ~ Tools ~ Style - @ e
ik N a . O
% ow | ) Ny Q @ 338 @ Single Waterial V| Muttple Materials
@ 0PN ynde Redo Single Zoom lsometric By Legend
\& Save View Tray~ - Material = WeroBlack = FullCureT20 ©

File Edit View Colors Currently loaded: VeroBlack, FullCure720

Material Selection Guide n

o lack (General Purpose: e-Modulus 2132 MPa, HDT 47C)

I:l RGDAE555-0M [Balanced Rigidity, Impact 25 J/m, Elongation at Break 20%-30%)
- RGDE560-0M [PP-like. Impact 30 J/m, Elongation at Break 25%-35%)

- FL+2195-DM [Rubberike, Share 495, Elongation at Break 50%)

FL<2185-DM [Rubber-like, Shore 485, Elongation at Break 60%)

- FL<2170-DM [Rubberike, Share A70, Elongation at Break 75%)

FL<2160-DM [Rubber-ike, Shore 480, Elongation at Break 80%)

- FL+2150-DM [Rubberike, Share AB0, Elotngation at Break 105%)

- FL<2740-DM [Rubber-like, Shore &40, Elongation at Break 125%]

I 7 =racflack+ (Rubberlice, Share A27, Elongation at Break 218%)

Help



Technologie PolyJet, PolyJetMatrix

Priprava dat pro vlastni 3D tisk

IE ZETON_2 (Active) - Pro/ENGINEER Educational Edition (for educational use only)

Sestava

(7] ZETON_2.A5M
i) ZETON_02PRT
(7] ZETON_01.PRT
() ZETON_TEXT_02PRT
{7 ZETON_TEXT_O1.PRT
(7] ZETON_03PRT

STYLE STATE: DEFAULT STYLE
SIMPLFD REP: DEFAULT REP

FAKULTA STROJNI TUL



Technologie PolyJet, PolyJetMatrix

FAKULTA STROJNI TUL

\\.cut %’ Val ‘

Priprava dat pro vlastni 3D tis

AT v“’m—\ TangoBlack E
P9COPY  pelete Undo Redo Move Transform Lock || ¥: oy Separate to shels
£ Paste ~

Material Selection Guide:

l T angoBlack (Rubber ke, Shore AB1, Elongalion at Break 48%)

DM_3410_Shore80 (Rubber ke, Shore A0, Elongation ot Break 50%)
DM_9420_Shore85 (Rubberike, Shore A5, Elongation at Break 40%)
DM_3430_Shored5 (Rubber ke, Shore A5, Elongation at Break 33%)
DM_7230_TransBlack (General Purpose: e-Modulus 1750 MPa, HDT 46C)
DM_7220_Trans0 (General Purpose: eModulus 2150 MPa, HDT 43)
DM_7210_Trans?25 (eneral Purpose: e-Modulus 2300 MPa, HDT 50C)

[ |FulCure720 (General Purpose: eModuus 2670 MPa, HDT 48C)

DM_9410_Shore80

s itvorby digitalnich mate
m_7zm_rr:r::::§<ﬁql

[ Fulcurer20 General Purpose: e-Modulus 2150 MPa, HDT 49
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Technologie P

olyJet, PolyJetMatrix

Prlprava dat pro vlastni 3D tisk

[ single Material (] g
FullCure720
Currentl [ ] Fullcure7zo
= [ reosts
[ repszs
RGDS3S
[ Tango+
TangoBlack+
TangoBlack
[ tangoGrey
VeroBlack.

— S
ine Detals e-Modulus 2740 MPa, HDT 49C |
i e

[] verouhite

FAKULTA STROJNI TUL
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Technologie PolyJet, PolyJetMatrix

) Prlprava dat pro vlastnl 3D tisk

FAKULTA STROJNI TUL
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Technologie PolyJet, PolyJetMatrix

Priprava dat pro viastni 3D ftisk

—
o ] i - .
£ 25, Unform Scale] R 5 ®
W @ ¢ s, oK3 o | & &
4y Cop e select || Move Transform Lock || Y Matte (Glossy|Advancs ed o%seperatetoﬁhsli; single  Zoom By  Legend
Dipsstes || Elementr 2 5 View-  Tray~ Material~
B -

(]

[ raps160- oM
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Technologie PolyJet, PolyJetMatrix

Priprava dat pro viastni 3D ftisk

—
o ] i - .
£ 25, Unform Scale] R 5 ®
W @ ¢ s, oK3 o | & &
4y Cop e select || Move Transform Lock || Y Matte (Glossy|Advancs ed o%seperatetoﬁhsli; single  Zoom By  Legend
Dipsstes || Elementr 2 5 View-  Tray~ Material~
B -

(]

[ raps160- oM
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Technologie PolyJet, PolyJetMatrix

VeroClear + UltraClear na Connex 500

Coat With X

[Coat With:!  verowhite

ThiERyEss:

Apply | | Cancel

FAKULTA STROJUNE TuL



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Glossy - Matte

Glossy
Support only where necessary

Matte bottom, glossy top surface(s)

Full Glossy

FAKULTA STROJUNE TuL

Full Glossy
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Technologie PolyJet, PolyJetMatrix

Matte
« All surfaces interface support

« Uniform finish

FAKULTA STROJUNE TuL

Glossy - Matte

Top Cover
(Option)

53



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet- vyrobky

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

FAKULTA STROJUNE TuL



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

= Doba obrabéni cca 16hod.

» Pouze jeden material

» Doba tisku 4hodiny

» Moznost probarveni

FAKULTA STROJUNE TuL 56



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

FAKULTA STROJUNE TuL

57



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet - vyrobky

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet — formy pro vstrikovani

Injection molding is the most commonly used manufacturing process for producing high

precision, complex plastic parts.
Traditionally... tooling for injection molding is a slow and expensive process

Printing the mold with Inkjet technology using ABS-like material allows:

° Short series production
° Prototyping from the real plastic material
° Drastically reduced time and costs

Material injected-
Acetal (POM) - 30 parts were
injected

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet — formy pro vstrikovani

Case Study 1
Industry: Automotive

Material injected: PE
(Polyethylene)

at 190°C
Number of parts*: 10

* Mold is available for additional use

Case Study 2
Industry: Toys
Material injected: PP (Polypropyighe)

at 220°C

Number of parts: 80

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet — formy pro vstrikovani

| l E

Case Study 3
Industry: General

Material injected: PP (Polypropylene)
&ABS

at 220-2300C
Number of parts: 20 PP, 16 ABS

FAKULTA STROJUNE TuL 62



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet — formy pro vstrikovani

i
'

Case Study 4

Industry: General

Material injected: PP (Polypropyleng)
at 220-230°C

600 parts (100 injection cycles) were successfully injected

No degradation to the mold, still totally functional

FAKULTA STROJUNE TuL
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Technologie PolyJet, PolyJetMatrix

Technologie PolyJet — formy pro vstrikovani
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Technologie PolyJet - vyfukovani

What is Blow Molding?
® Blow molding is a process that produces hollow plastic parts, mainly bottles and
containers.
It is based on inflating preheated plastic against a mold in the desired shape.
Many of the products that we use in our day-to-day life are blow molded,

such as drink bottles, containers, toys, even the fuel tanks in our cars.
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Technologie PolyJet - vyfukovani

The Blow Molding Process
® There are three main types of blow molding:
Extrusion blow molding, Injection blow molding and stretch blow molding

® Each type has a slightly different process but they all have a common,

basic principal of operation:

Hot pipe or tube
shaped plastic is
placed in a steel mold

Mold closes and the
plastic is inflated
against the mold

The mold cools the
plastic and ejects it
once it is hard enough

FAKULTA STROJUNE TuL
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Technologie PolyJet - vyfukovani

Objet Solution- Print the mold using ABS-Like Material

U B
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~ Technoloaie PolvJet - vvfukovani

F

-

FAKULTA STROJNT TuL

68



Technologie PolyJet, PolyJetMatrix

Technologie PolyJet

34 Generation Multi-Material Technology

1 material
Highly accurate, finely

detailed models with ultra-
thin walls.

FAKULTA STROJUNE TuL
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The world's first multi-
material 3D printer.
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»¥laterials
Stratasys introduces the

first-ever color and multi-
material 3D printer.
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Stratasys J750

70



Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

Stratasys J850
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Technologie PolyJet

Stavebni prostor:

490 x 390 x 200 mm

Tloustky vrstev:

14 nebo 28 um

Skupiny materialt:

FAKULTA STROJUNE TuL

Kompletni plné barevny 3D tisk

Kombinace ABSlike + Pryz (Tango nebo Agilus)
Transparent

Rigid materials

Rubber-like

Bio-Compatible

Dental

72



Technologie PolyJet, PolyJetMatrix

J750/3850

* New, improved print heads bring you greater speed, accuracy,
and versatility:

« 2 material channels in 1 print head

* 4 times the number of nozzles.

El Gen4

96

Nozzles

sa|zzoN™ 15
so|zzoN™ 15

FAKULTA STROJNT TUL



Technologie PolyJet, PolyJetMatrix

SUP706 Soluble Support

— Allows cleaning of fine details

— Allows cleaning of complex interior cavities

— Hands-free support removal

— Quicker support removal (with WaterJet and semi-manual)

— Reduces time and labor in the post-process of support
removal

FAKULTA STROJUNE TuL
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J750 - Color Print

Y

CMYK-CYAN, MAGENTA, YELLOW, BLACK

FAKULTA STROJUNE TuL

SsRGB-RED, GREEN, BLUE
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J750 - Color Print

76



Technologie PolyJet, PolyJetMatrix

FAKULTA STROJUNE TuL

J750 - Color Print
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Pantone barvy
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J750 - Color Print
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J750 - Color Print
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1

J750 CMYK

-
=1 4
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J750 - Color Print
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J750 - Color Print

Visible
Color Gamut

Pantone

sRGB

CMYK
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J750 - Color Print
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J750 - Color Print

Co Je CMYK aco je RGB?
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J750 - Color Print

PANT6NE Orange 021 C

Cotor vanmn
PANTONE"
Orange 021 C

FAKULTA STROJUNE TuL

Color values:
RGB

HEX/HTML FES000
CMYK 0 65 100 O
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J750 — UltraClear material
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J750 — VIVID Color
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J750 — VOXEL PRINT
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J750 — VOXEL PRINT

aims)
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J750 — VIVID Color

1 Create 2 Generate

CREATE IMAGE SLICE SEQUENCE BY GENERATE .GCVF (GRABCAD
LAYERS WITH CUSTOM SLICING TOOL VOXEL FILE) USING GRABCAD VOXEL
PRINT UTILITY

Matessl Mappirg.

Vercigt V] s n 5 25
[VeroYelow 3

= e 20 :.‘: ‘s&

i1

Assign material for each voxel color

Saved as .BMP* or .PNG within the sliced file

3 Add 4 Print
ADD THE .GCVF MODEL INTO SEND TO YOUR STRATASYS J750
GRABCAD PRINT PRINTING TRAY, PRINTER FROM GRABCAD PRINT
PRINT PREVIEW AND OUTPUT .GCVF FILE

.GCVF

FAKULTA STROJNI TUL

90



Technologie PolyJet, PolyJetMatrix

GrabCAD

D GrabCAD Print
File Edit View Apps Help

E New Project

Add Models

New Tray

Stratasys J750 - Idle

FAKULTA STROJUNE TuL
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GrabCAD
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GrabCAD

QA

KATEDRA
VYROBNICH SYSTEMU
AAUTOMATIZACE

D GrabCAD Print

File Edit View Apps Help

E New Project

Add Models

Trays

New Tray

Stratasys J750 -

NAZEV PREZENTACE | DATUM
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