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1.1.0 Stereolithography, the machine
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1.1.0 Stereolithography, new design (top-down)

z-table

photoresist

Il y//”’////, S ———

part

laser and optics

w4 MANUFACTURINGGUIDE

mirror

v

12AM October 14, 2024 4/6



1.1.0 Stereolithography, technical data

Mechanical properties of part (order of magnitude)

Material E,GPa Rm, MPa ewp, %
VisiJet Flex 1.6 38 16
Visidet HiTemp 3.4 66 6

v

Equipment (type, dimensions)

Laser A, pm B W  Build volume, mm
Helium-Cadmium (HeCd) 0.325 0.025 250 x 250 x 500

v

Performances

x-y resol.,um layer thick.,.m  build speed, mm°/s  layering time, s

25 -50 50 — 100 MCR=5-10 10 — 20/1 — 2!

" down-top or top-down

12AM October 14, 2024 5/6



1.1.0 Stereolithography, technical data

Mechanical properties of part (order of magnitude)

Material E,GPa Rm, MPa ewp, %
VisiJet Flex 1.6 38 16
VisiJet HiTemp 3.4 66 6
v
Equipment (type, dimensions)
Laser A, pm P W  Build volume, m
Helium-Cadmium (HeCd) 0.325 0.025 250 x 250 x 500
W
Performances
build speed, mm°/s  layering time, s
25 -50 50 — 100 MCR=5-10 10 —20/1 — 21

" down-top or top-down

12AM October 14, 2024 5/6



1.1.0 Stereolithography, technical data

Mechanical properties of part (order of magnitude)

Material E,GPa Rm, MPa ewp, %
VisiJet Flex 1.6 38 16
Visidet HiTemp 3.4 66 6

v

Equipment (type, dimensions)

Laser A, pm B W  Build volume, mm
Helium-Cadmium (HeCd) 0.325 0.025 250 x 250 x 500

v

Performances

x-y resol.,um layer thick.,.m  build speed, mm°/s  layering time, s

25 -50 50 — 100 MCR=5-10 10 — 20/1 — 2!

" down-top or top-down

12AM October 14, 2024 5/6



1.1.0 Stereolithography, technical data

Mechanical properties of part (order of magnitude)

Material E,GPa Rm, MPa ewp, %
VisiJet Flex 1.6 38 16
VisiJet HiTemp 3.4 66 6
v
Equipment (type, dimensions)
Laser A, pm P W  Build volume, m
Helium-Cadmium (HeCd) 0.325 0.025 250 x 250 x 500
v
Performances
x-y resol.,um  layer thick., um
25 —-50 50 — 100 MCR=5-10 10 —20/1 — 21

" down-top or top-down

12AM October 14, 2024 5/6



1.1.0 Stereolithography, technical data

Mechanical properties of part (order of magnitude)

Material E,GPa Rm, MPa ewp, %
VisiJet Flex 1.6 38 16
Visidet HiTemp 3.4 66 6

v

Equipment (type, dimensions)

Laser A, pm B W  Build volume, mm
Helium-Cadmium (HeCd) 0.325 0.025 250 x 250 x 500

v

Performances

x-y resol.,um layer thick.,.m  build speed, mm°/s  layering time, s

25 -50 50 — 100 MCR=5-10 10 — 20/1 — 2!

" down-top or top-down

12AM October 14, 2024 5/6



1.1.0 Stereolithography

Companies
3DSYSTEMS™ (PROJET serie 6000 and 7000, IPRO serie 8000 and 9000)

Advantages and applications
* Relatively precise (even better then 25 .m),
« Transparent materials, Assembly of several parts (bonding),
» Master model for investment casting, for PUR molding (vacuum casting),
* Rapid manufacturing of parts in small series, fabrication of custom items.
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Resolution of an additive process

Resolution in different directions
« Most of the additive processes build the part layerwise.
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where e is the layer thickness and 1.y, the time to prepare a layer: the ratio height/e
represents the total number of layers. Note that the layering time can be mutualized
between the N parts built in the same batch.
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Micro-stereolithography

Very small parts can be obtained by scaling down the process

‘source: Fraunhofer-Institut fir Lasertechnik Aachen
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Manufacture of small series

Electrical components
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« 16’000 parts to produce
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Manufacture of small series

Electrical components

‘source: Fraunhofer-Institut fir Lasertechnik Aachen

« 16’000 parts to produce

The injection and SLA processes are considered
- SLA proves to be slightly more expensive
- SLA is finally chosen due to shorter lead time (2 weeks against 2 month)
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Cost comparison SLA-injection.

Determining parameters and cost comparison

material hourly rate fab. time, h tool

cost, Frs  (men+mach.), Frs/h time, h cost, Frs
SLA p R T -
injection P R 7 M’

10.0 T T = : : :
1 1
injection: ¢ = p’ + R'~’ + M’ /N . . . .
8.0 _______________________ | E [ — | EE Lo o L -
1 1 1 I 1 1 1
1 1 1 | 1 1 1
.a 1 1 1 | 1 1 1
_______ [ g S
E 6.0 I 1 [ 1 1 1
o 1 1 1 | 1 1 1
zs‘ 1 1 1 | 1 1 1
8 40 r----- CTTTTTo cTTTTTo coTTTTo CTTTTTo rTTTTTo oo
1 1 I 1 1 1
1 1 1 I 1 1 1
________ | g g
20 ! : o ! SLA:c:p+F{-r:
/ /!
00 ! ! L : . o' + A
4000 8000 12000 N* 16000 20000 24000

nb. of parts, N
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Supports
Example of support structures

v
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