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The problem

Context:

- Additive manufacturing ”
- Fused Filament Fabrication ... I,
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The problem

Context:
- Additive manufacturing
-+ Fused Filament Fabrication

Problem: scaling.
PrintinTh = Scaleobject10X = Printin 41 days.
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The problem

Context:
- Additive manufacturing
-+ Fused Filament Fabrication

Problem: scaling.
PrintinTh = Scaleobject10X = Printin 41 days.

Infill helps : interior filled at, e.g., 10 %. Still cubic growth.
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The problem

Goal: model as-large-as-possible,
self-supported cavities inside a shape.



Related Work

[Lee J. and Lee K. Block-based inner support structure... Int. J. Adv.
Manuf. Technology, 2017]

image taken from [Lee and Lee 2017]
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Related Work
[Wang et al. Support-Free Hollowing, TVCG 2018
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Related Work

MakerBot MinFill technique (photo ©3dstartpoint.com)
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Our technique, in a 2D world

vertical axis (build direction)
A

TOP

BOTTOM



Our technique, in a 2D world

vertical axis (build direction)
A

TOP

BOTTOM



Our technique, in a 2D world

vertical axis (build direction)
A

BOTTOM
4-3



Our technique, in a 2D world

vertical axis (build direction)
A

TOP

BOTTOM



Our technique, in 3D

image from [Wang et al ]
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Our technique, in 3D
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From cavities to print-paths

@ extrusion profile
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Model

Cat
Fawn
Fox
Giraffe
Moal
Skull
Yoda

Time (min.)

Results

2c Os = 2 covers, 0 shell

Volume (%)

2c Os 3cs

177 % N1 %
117% | 1017 %
426% | 103 %
6.36% | 9.73%
3.87% | 6.26%
335% | 5.06%
551% | 837%

3c 1s = 3 covers, 1 shell




Comparison with [Lee and Lee]

M2 : [Lee and Lee]

Time (min.) | Volume (%) Weight (g)
Model | 3c1s M2
Cat 355 376
Fawn 47.9 45.6
Fox 45.0 52.7
Giraffe 42.1 49.4
Moali 62.8 A
Skull 65.5 68.9
Yoda 389 513




Comparison with [Lee and Lee]

M2 : [Lee and Lee]

Time (min.) Volume (%) | Weight (g)

Model 3cTs M2 3cls M2
Cat 223 240’ 355 376
Fawn 307 | 284 479 456
Fox 261 300’ 450 527
Giraffe 258’ 307 421 49.4
Moai 369" 457 628 771
Skull 368" 382 655 689
Yoda 261 311 389 513




Comparison with [Lee and Lee]

M2 : [Lee and Lee]

Volume (%)

Model Time (min.) Weight (g)
2c0s | 3cls M2 2c Os 3cls 2c0s | 3cls M2
Cat 183’ 223" 240’ | 777% | NMN% 24.4 35.5 37.6
Fawn 249’ 307" 284" | 717% | 1017% | 31.3 47.9 45.6
Fox 192’ 261" 300’ | 426% | 703 % 26.4 45.0 52.7
Giraffe | 203’ | 258 301 | 636% | 973% 25.7 42.1 49.4
Moai 279" | 369" 451 | 3.87% | 6.26% | 36.6 62.8 771
Skull 279" | 368" 382" | 335% | 5.06% | 426 65.5 689
Yoda 222 261’ 317 551% | 837% 24.6 38.9 51.3




Comparison with [Wang et al ]

Volume (%) Processing time
Model
[Wangetal] Ours | [Wangetall] Ours
Kitten 25 % 22 % 31.3 min 6.9 s (273 X)
Children 47 % 37 % 59.7 min 25 s (144 x)
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Supporting local minima
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