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MpoTtokon oueHkn FDM

3arpysuTe NocNeH TECTOBYHO reOMeTPUIO (eANHULIBI U3MEpPEHMA yKasaHbl B MM) 13 nankv FDM-npoTtokona u

pacneyatanTe reomeTputo ¢ ncnosbsoanmem HUTKM ESUN PLA + Cool White, goctynHou B pasmepax 1,75 mm 1 2,85 mm,

NCnonb3ys “CTaHAapPTHbIE” HAaCcTPOWKM (T.e. Bce HacTpolikm nNo ymonyaHuto). OueHb Ba>KHO MCMOAb30BaTh OAMH U TOT XKe
MaTepwuan, NOCKObKY peosiormyeckne n TepMmyeckne CBOMCTBa MaTepmanoB MOTYT CUAbHO Pa3INYaThCs Y PasHbIX
npoussoauTenen, uto GakTMUeckn CBOAMUT Ha HET Ntobble pe3y/ibTaTbl, MOJyYeHHble 6e3 KOHTPOIA CBOMCTB MaTepuana.

Y10 TecTnpyert 3Ta reomeTpma:

e TouyHOCTb pa3mepoB (NtodT HeobsA3aTeNeH)

e PaspelleHmne oTpuLaTebHbIX GYHKLNA

o [lonoxuTenbHoe paspelleHne GyHKLMIN / TOYHOE ynpaBieHne NoTOKOM
e OCHOBHble BO3MOXHOCTW HaBeca

e OCHOBHbI€ BO3MOXXHOCTU O6'b€AVIHeHVIFI

XY ringing

e BbipaBHMBaHue no ocn Z

YT0 He TECTUPYET 3Ta reoMeTpua:

Jdedopmaumsa / agresna

BO3MOXXHOCTW HaBMCaHUA Hag PAAOM QYHKLIMI (BOTHYTbIE, BbIMyK/ble U T.4.)

ObpaboTka cpe3oM geTanein TOHKOW naockoct XY (MONOXUTENbHBIA 1 OTpULLaTeNbHbIV NPOHesbl)

Complex bridging situations

Surface finish over a range of features
e Extrusion temperature optimization

e Support structure/geometry interaction

This geometry can be used both to characterize and compare different 3D printers and to tune parameters relevant to
different features present in the geometry.

1. Dimensional Accuracy
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To assess dimensional accuracy, measure each tier of the dimensional accuracy stack and record the absolute different

between the target and the measured dimensions in a table like so:

Target Measured X =~ MeasuredY X Error Y Error
25 24.82 24.69 0.18 0.31
20 19.93 19.75 0.07 0.25
15 14.99 14.82 0.01 0.18
10 10.01 9.85 0.01 0.15
5 4.84 4.84 0.16 0.16
Avg Err: 0.082 0.21
Average of avg. X and avg. Y error 0.146
Difference between avg. X and avg. Y error 0.128

e Record a “1" if the magnitude of the overall average error is greater than 0.40mm.

e Record a “2" if the magnitude of the overall average error is between 0.31 and 0.40mm.
e Record a “3" if the magnitude of the overall average error is between 0.21 and 0.30mm.
e Record a "4" if the magnitude of the overall average error is 0.11 and 0.20mm.

e Record a “5" if the magnitude of the overall average error is between 0.0 and 0.10mm.

While it is not explicitly scored in this evaluation, this test also reveals the presence of backlash (or incorrectly calibrated
motion systems) when the average X and average Y errors are compared. A significant difference between the two values
indicates a problem.

2. Fine Flow Control


https://github.com/kickstarter/kickstarter-autodesk-3d/blob/master/img/img.002.png
https://github.com/kickstarter/kickstarter-autodesk-3d/blob/master/img/img.002.png

mmyfinch

OFF s ON - ZERO

Using a pair of calipers, measure the height of the shortest spire on the top of the test print. Visually inspect for threads of
material connecting the spires.

Score: 5

Measure the shortest spire. This print would score 2.5.

o If the spires are less than 30mm long, assign a 0.
o |If the spires are greater than 30mm, but there is stringing between them, assign a 2.5.

¢ |f the spires are greater than 30mm long and there is no stringing between them, assign a 5.

3. Fine Negative Features
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Attempt to remove all the pins from their holes using fingers (no tools). The example above would score 2.

e Record a “0" if no pins can be removed.
e Record a “1"if 1 pin can be removed.

e Record a “2" if 2 pins can be removed.
e Record a “3" if 3 pins can be removed.
e Record a “4" if 4 pins can be removed.

e Record a “5" if all pins can be removed.

4. Overhangs
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Inspect the overhang surfaces. This print would score 3.
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Score: 3 Score: 2

Record a “1" if the printer compiled the geometry but dropped loops and infill on the 15, 20, and 30 degree
overhangs.

Record a “3" if only the 15 and 20 degree surfaces differ from the 45 degree overhang.
Record a “4" if only the 15 degree overhang differs from the 45 degree overhang.

Record a “5" if there the surface finish between all four overhang surfaces is equivalent.

5. Bridging
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Inspect for contact between bridges and the surface beneath each. This example would score 2.

e Record a “1" if more than 3 are in contact with the surfaces beneath them.

e Record a “2" if 3 bridges contact the surfaces beneath them.

e Record a “3" if 2 bridges contact the surfaces beneath them.

e Record a “4" if 1 bridge contacts the surface beneath it.
5

e Record a “5" if no bridges contact the surfaces beneath them.

6. XY Resonance
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P — Direction of Travel
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Ringing No Ringing

Visually inspect the X and Y ringing features, illuminating the test print from the side to highlight any ringing captured in the
print. This example would score 0.

If rippling in the X or Y axis can be observed at or past three hash marks, record a “0", otherwise, record a “2.5".

7. Z-axis alignment
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Score: 2.5 Score: 0

If a layer registration effect with a period equal to that of the leadscrew is visible on the pillar supporting the fine positive
features test, record “0,” otherwise, record “2.5."

Scoring

Sum the results of each section of the test protocol. The highest possible score is 30, indicating a very well-calibrated
system. For reference, a Prusa i3 MK3 scores 22.5 and a Makerbot Replicator 2 scores 18.
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