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Project 2 1s what?

Design a part that includes at least one of the following
o=,

features:

e Print-in-place
e Multiple materials
e Print-in-plate




My Purpose:

Create a multi-material
hinge for glasses.

Challenge:
Glasses Hinges
are small!

_|_

Aesthetics Are
Important




Mult-Materia Research

A Printer

learnings learnings
(1) Securely bond rigid and (1) Embraces the hinge as part of
flexible materials using Beam  the design. (2) Use of flexible
Interlocking, (2) filaments material for structural, and utility
need to dried. integrity.

Bambu.com "All You Need to Know..."

learnings

This print illustrated (1) the
purposeful use of geometry
for interlocking and (2)
potential designs for a thin
structure.

Mult-Material



https://wiki.bambulab.com/en/h2/manual/soft-and-hard-filament-multi-material-printing-guide
https://www.3dnatives.com/en/all-you-need-to-know-about-multi-material-3d-printing-220120245/
https://youtu.be/CatZgATUiq0?si=l-YCMrvqBorCIoTT
https://wiki.bambulab.com/en/h2/manual/soft-and-hard-filament-multi-material-printing-guide
https://wiki.bambulab.com/en/h2/manual/soft-and-hard-filament-multi-material-printing-guide
https://wiki.bambulab.com/en/h2/manual/soft-and-hard-filament-multi-material-printing-guide

Comparisons Basic Vs. Multi

Material 3D
Printing

More materials =
more properties

One material = one set of properties.



Comparisons

Traditional
manufacturing
vs. 3D Printing

Traditional 3D Printing

(Can be with good

Durable desien)

+

No Assembly

+
+

Few pieces

4 pleces



: The Frames Journey

Wire {frames Measurements from 3D Printed
designed for a wireframes used for Prototype of Just
perfect fit. design. Frames



moved connector in
for “tlush” bend

“Arm” portion
pushed out by
connector

prototype
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Idea Generation

e Cross
Brideges? Y
How do I bond NO, to small
the two
materials?

Geomelry (only
hope)

Hole in flexible
section to
complete
restraint.




Idea Generation

Modity
geomelry to
reduce stress
build up at
single point

loop cut
out “Loop” cut out Inspired by a video I

watched on foldable screens, which also
try and prevent wear from repeated use.



https://youtu.be/sQmgSkp4gZ8?si=9kFJWoOQwYM7bg9Z

Material Selection

Rigid material was needed, Bambu

PLA was the obvious choice Property le\gdfsor

due to its reliability and

affordability. v A -
Hardness 9

For flexibility, Overture TPU

excelléd in all rel.evant | oSl 100 | ~450-600

material properties, while also | yvodulus | MP2 MPba

being available.



Hinge prototypes

Printed with the
“Irames” side down.

needed to break the
fused “frames” and
“arms”, but the hinge

“frames” o N .
=\ functioned well.

side

“frames” side (always the
smaller part in these prints)
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‘frames”
side

Combine “side supports™(only well functio
hinge) print orientation with “more space.f.” to

create ptlmal functional hinge.



Flnal CAD Frames sketches not fully

restrained due to Spline Use

Glasses
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Note the offset hinges,
allowing both arms to fold flat

No filets
on flat
printing
side;
minimal
use
elsewhere
for
aesthetics.



Slicer

—File ~ =
A & Prepare £ Preview ¥a Device [Z) Project @ Calibration
& Printer & [
N © 3
| ), Y
Bambu Lab H2C Texture... Sync Into v
Left Nozzle(1) (4 N Right Nozzle(4) [ ~
66 ° AMS AMS 8/
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print mode
% ess (EETP Objects Advanced @)
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Quality Strength Speed t Others

{3 Bed adhesion

Skirt loops 0
Skirt height

Brim type Auto
Brim width 5
Brim-object gap 0.1

&% Prime tower

Enable

Skip points

Internal ribs

Width 60

Max speed 20

Brim width Auto mn

Infill gap 150 8

Rib wall

Frames sketches not fully
restrained due to Spline Use

Together Again

~  Print plate

Slicing Result

Color Scheme o |ineT

Line Type i Percent Used filament Display

W Inner wall 6.6% 1.10m 332g

B Outer wall 16m30s 13.3% 122m 370g
Sparse infill 1m20s 1.1% 012m 037g
Internal solid infill 10m29s 8.4% 0.78m 238g
Top surface 34s 0.5% 004m 014g
Bottom surface 12s 0.2% 001m 004g
Bridge 8s 0.1% 002m 00ég
Gap infill 38s 0.5% 017m 052g
Support 27mis  21.7% 416m 1259g
Support interface 1m1és 1.0% 010m 031g
Prime tower 15m2s 121% 121m 363g
Custom 4m49s  39% 00tm 003g
Travel 33m23s 26.8%

B Unretract
W Wipe
W Seams

Total Estimation

Total Filament: 895m 27.09g
Model Filament 348m 1055¢g
Cost 0.67

Prepare time 5m3és

Model printing time: 1h59m

Total time 2hém

Filament Grouping

Left nozzle

1

Right nozzle

«“



Always
Together
Glasses

ME 227 Winter 2026
Sebastian Esteva




BT U
3\‘1;:‘\‘\\?




1) Always double your timeline when working with
new equipment; the new H2Cs caused me many issues.

2) Small scales make every princple of 3d design (print
oreiantino, slicer settings, ect) WAY less tolerant for

HESSTHDS: 3 Learnings

3) When CADing at small scales, better results come
from using multiples of your layer thickness or nozzle
size (i.e. 2 or 4 mm).



1) Try running TPU down the center
of the print for strength, hinge
bonding, and aesthetics.

2 Future
Improvements

2) Try the beautiful hinge in the
image; I discovered it only at the
project's end!



https://3dprintingindustry.com/news/seeing-world-3d-printed-frames-19688/
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