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Obsah prezentace

» Objet Connex 500
* Princip technologie PolyJet Matrix
* Vyuzivané materialy

* Porovnani rychlosti tisku s technologii FDM

= Ukazka programu Objet Studio — definovani materialt e
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Objet Connex 500

= Prvni 3D tiskarna s moznosti dvoukomponentniho tisku

» Moznost stavby dvou material zaroven (PolyJet Matrix)

= Tisk 14 rGznych materialt

= Vyuziti az 48 kombinaci digitalnich materialQ
* TlouStka vrstvy 16 nebo 30 u mm

= Pracovni prostor 500 x 400 x 200 mm

.
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Princip 3D tiskarny
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The Objet PolyJet Process R

Build Tray
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Materialy

High Temperature -+
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Materialy

= Fullcure®720 - pevny, prahled
= VeroBlue - pevny, modry

= VeroWhite — pevny, bily

= VeroBlack - pevny, ¢erny

= \/eroGrey - pevny, sedy

* Fullcure®705 - podpurny

» TangoBlack - flexibilni, ¢erny
» TangoGrey - flexibilni, Sedy

» TangoPlus - flexibilni, prdhledny

= TangoBlackPlus - flexibilni, ¢erny

= Durux White - pevny, bily -

.
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» Transparentni material

Makic

Impesial

Tensile strength D638.03 Mo 5045 72509450

Elongation of break | D438.05 % 1525 5, 1525

Modulus of elasticty | D438.04 MPo 20003000  |psi 290,000-435,000

Flexural Strangth D790.03 Mo 80-110 psl 12000-16000

Flaxurol Modulus 079004 Mo 27003300 | psi 390,000-480,000

HDT, °C @ 0.45MPa | D4648.06 °C 4550 F 113122 .
HDT, °C @ 1.82MPa | D64807 C 4550 F 113122 Lo
lzod Notched Impact | D-256.06 1/m 20.30 #ib/inch | 0.3750.562 ,
Woter Absorplion | D-570.98 24he % 1522 % 1.52.2 it
Tg DMA, E» °C 4850 F 118122 R e
Shore Hardness [D) | Scale D ScaleD |B3.86 Seale D 83.86 Qk\
Rockwell Hardness | Scale M Scale M | 7376 Scale M | 7376 e
Polymerized density | ASTM D792 g/em3 [ 1.18.1.19 —
Ash content USP281 % 0.01.0.02 % 0.010.02
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VeroWhite

= Velmi pevny material
» Moznost barevnych
kombinaci

VeroBlue VeroGray VeroBlack
ASTM Units Metric Units Imperial

Tensile strength D463803 MPa 5065 psi 72509450
Elongation ot break D-638-05 % 10-25 % 1025
Modulus of elasticity D-63804 MPa 2000-3000 | psi 290,000-435,000
Flexural Strength 079003 MPa 75-110 psi 11000-16000
Flexural Modulus D-700-04 MPa 2200-3200 | psi 320,000-465,000 l S
HDT, °C @ 0.45MPa 064806 % 45.50 °F 113-122 FrmeE
HDT, °C @ 1.82MPa D-64807 © 45-50 “F 113.122 it
|zod Notched Impocv D-25606 J/m 20-30 ft |b/inch 0.375.0.562 IVESTICE GO WY BUSO CHRT
Water Absorgtion D-57098 24hr | % 1.1-1.5 % 1.1-1.5 _—y
Tg DMA, E» °C 52:54 °F 126-129 SN
Shore Hardness (D) Scale D Scale D | 83-86 Scale D 8386 T
Rockwell Hardness Scale M Scale M | 7376 ScaleM | 7376
Polymerized density ASTM D792 g/cm3 1.17-1.18 ‘p,{
Ash content VeroGray, VeroWhitePlus | USP28 1 % 0.23.0.26 %o 0.230.26 vt v e
Ash content VeriBlack USP281 % 001002 |% 0.01.0.02 -
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TangoBlack

= Velmi pruzny material
* Moznost barevnych
kombinaci

TangoGray

TangoPlus TangoPlusBlack
ASTM Units Metric Units Imperial
Tensile strength D412 MPa 0.8-1.5 psi 115-220
Elongation at break D412 % 170-220 % 170-220
Compressive set D-395 % 4-5 % 4-5 D
Shore Hardness (A) D-2240 Scale A 2628 Scale A 2628 Eaorsi e
Tensile Tear resistance D624 Kg/cm 2-4. Lb/in 18-22 "m‘,"":"m
Polymerized density ASTM D792  |g/cm3 1.12-1.13 INNESTICE CO VY BUCO JCHOOT
s,
T
e
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= pevny, bily material

Durux White

ASTM Units Meiric Unifs Imperial
Tensile strength D-638-03 MPa 2030 psi 2900-4350
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 Modulus D-790-04 MPa 1200-1600 |psi 175,000-230,000
HDT, °C @ 0.45MPa D-648-06 € 37-42 9 99-108
HDT, °C @ 1.82MPa D-648-07 "G 32-34 °F 9093
Izod Notched Impact D-256-06 J/m 4050 ft Ib/inch |0.749-0.937
Water Absorption D-570-98 24hr % 1.5-1.9 % 1.5-1.9
Tg DMA, E» °C 3537 °F 95.99
Shore Hardness (D) Scale D Scale D 7478 Scale D 7478
Rockwell Hardness Scale M Scale M | no data Scale M | no data
Polymerized density ASTM D792 g/cm3 1.151.17
Ash content usP281 % 0.100.12 % 0.1.0.12
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ASTM Units Matric Imperial

Tansile strangth 063803 [MPa 5540 psi 80008700
Elongation ot break 043805 [MPa 25-40 psi 2540
. h d 7 f k S Modulus of elasticity 053804 [MPa 286003000 | psi 375,0000435,000
vhodny pro Tunkcnl gl siengt D790.03 | MPa 4575 psi %,500-11,000
Flaxural Modulus DFe00d | MPa 17002200 psi 245,000:320,000
prototypy HDT, °C @ 0.45MPa D&4806 |°C 5848 oF 136154 £
HDT, °C @ 0.45MPa affer thermal | 0464806 |°C 8290 °F 180-194 T
post treatmant procadure A PAcrsl 1D
HDT, °C @ 0.45MPa affer thermal | D-448.06 |°C 92.95 °F 198203 e
post freatment procedure B .
HDT, °C @ 1.82MPa D&4B07 |°C 5155 F 124131 T
|zod Motched Impact D25406 |)/m 4580 ft Io/inch | 1.22-1.50 T r—
Tg DMA, E» |°C 4753 °F 117127 8 .
Shore Hardness (D) Scale D Scale D B5 87 Scale D | B5-B7 e
Rockwall Hardness Scala M. | Scale M | 4740 Scale M| 6740 o
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= vhodny pro tepelné
namahané prototypy

ASTM Units Metric Units Imperial
Tensile strength D-4£38-03 MFPa 7080 psi 10,000-11,500
Elongation af break D-438-05 % 1015 % 10-15.
Modulus of alosticity D-4£38-04 MPa 32003500 | psi 445,000-510,000
Flexural Strength D720:03 MFa 110-130 psi 16,000-19,000
Flexural Modulus D720:04 MFa 31003500 | psi 450,000-510,000
HDT, °C @ 0.45MFa D-448-06 "C 6367 °F 145-163
HDT, °C @ 0.45MPa after thermal | D-£48-06 "C 7580 °F 167174
post freatment procedurs A
HDT, °C @& 1.82MPa D-448-07 C 55-57 °F 131-135
lzod Motched Impact D-25&-06 J/m 14-16 fi lb/inch | 0.262.0.300
Water Absorption, % DL570.98 24hr |% 1.2-1.4 % 1.2-1.4
Tg DA, E» "C £2-65 °F 144-149
Shore D Scale D Scale D | B7-B8 Scale D 87-88
Rockwell Hordness Scala M Scala M | 7883 Scale M 7883
Polymerized density ASTM D792 |gfecmd | 0.97-0.98
Ash content UsP281 % 0.380.42 % 0.38-0.42
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Porovnani rychlosti 3D tisku
technologii FDM a PolyJet

Technologie vytlacovani plastu (FDM) - stroj Stratasys Dimension,

tloustka vrstvy 0,25 mm, material ABS

Velikost modelu |  Pramér [mm] Vyska
114 24,7
Stavebni material [g] PodpUrny material [g] Doba stavby [hod.]
66,87 41,71 10:53

OBJET CONNEX 500 |5.1.2012

ool ros o oo




TECHNICKA UNIVERZITA V LIBERCI
Ustav pro nanomateridly, pokrogilé
technologie a inovace

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
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Porovnani rychlosti 3D tisku
technologii FDM a PolyJet

Porovnani doby tisku na 3D tiskarnach

12:00

9:361

7:12 1

[hod.]

4:48 1

2:241

0:00-

Dimension SST 768 Objet Connex 500

P v - - v e s eew o
Rozdil v casové narocnosti je jiz skoro 9 hod. gecta s
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Priprava dat pro viastni 3D tisk
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Kontakt

prof. Ing. Pfemysl Pokorny, CSc. | mail: premysl.pokorny@tul.cz
Ing. Jifi Safka | mail: jiri.safka@tul.cz
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