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1. Introduction
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1. Introduction

*RS video
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2.0Objetives

* Reliable

caching

* Autonomous
*Upgradable
*Open source

* Eye-




3.Development

*Software FIEIEEIE T e =z NXIY[ER| S

Manual Control [F3] I MDI [F5] | Preview ] DRO |

* Machinekit mis: €

|+ ot =]
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* Python interface
* Xbee

* Arduino

Feed Override: 100 % |
Jog Speed: 16 infmin |
Max Velocity: 72 infmin |

{ AXIS "splash g-code" Not intended for actual milling )

{ To run this code anyway you might have to Touch Off the Z axis)

{ depending on your setup. As 1f you had some material in your mill... )

( Hint jog the Z axis down a bit then touch off )

{ Also press the Toggle Skip Lines with "/" to see that part )

( If the program 1s too big or small for your machine, change the scale #3 )
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g: (font: susr/share/fonts/truetype/freefont/FreeSerifBoldItalic.ttf)
9: (text: EMC2*5%AXIS) i

ESTOP No tool Position: Relative Actual




3.Development

*Software
* Remote
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3.Development

*Software

* Pattern generation
* Matlab

* Cloud computing
* SolidWorks
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3.Development

*Simulation
* Matlab

* Tension
* Errors




3.Development

*Simulation
* Matlab

* Tension
* Errors
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3.Development

.SI m u |at|on Configuration
Gondola Weight (@) 1300
[ E XC e I Working area (%) 0.90 0.75 0.5% 0.80 0.75 0.5

Maximum tension (M) 36 86 13,60 7,01 7371 27 20 1402 11058 40,80 21,03

Mimimum tension {N) 0,37 1,02 2,04 0,75 2,04 408 1,11 3,06 6,12

Average tension (M 514 443 419 10,29 8,95 8,38 15,42 13,44 12 57
54 51 23,80 1227 128 99 47 B0 2454 19352 71,40 35 80
168,55 5219 32,08 33706 124 6411| 50588 13557 9617

9384 3455 1781| 1%?_.2_ﬁj ___362| 28092 10365 _ 5343 _
[ maximum, minimurn, average] = valuesareal xmax, ymax,w p )
Configuration Quad with wstab of 200g 240x180

Gondola Weight (@) 00 1000 1300

Working area (%) 0.50 075 05 ps0 | o075 | 05 0.90 0.75 0.5

Maximum tension {N) 51,60 15,04 9,82 58,46 32 64 1684 125 45 24 23,85

Mimimum tension (N) 0,52 0,98 0,98 0,90 0,98 0,58 0,58 0,58 0,58

Average tension (M) 409 3,63 3,43 5,56 5,87 552 923 8,11 782

Minimum tension motor strings (M) 0,52 1,43 286 0,90 245 490 127 3,47 595

Average tension motor strings (N) 720 527 587 12,34 10,76 10,06 17,48 15,24 14,26

Minimum Holding Torgue (Ncm) 9&,3&| 33,32| 17,19 154 31 | 5?,12| 2947 219,29| su,92| 4174

[ maximum, minimum, average,minmot, avgmaot] = quadvaluesarsal xmax, ymax, w wstabp }




3.Development

*Hardware

* BeagleBoneBlack
* Break out board M re———

servo x—ext y—ext poteons

enaole home y

A0 "ap ‘gd ‘yd 'gd '7d T4 Ugg

bbbbbb v2 métt venn 2016




3.Development

*Hardware
* Stepper motors

’It




3.Development

*Hardware

* Custom design
°* Frame
* Gondola
* Paper holder
* Calibration tool
* Charging station
* LED displays —
* Others... s
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4.Conclusions

°Integration
°Innovative
*Objectives & deadlines

*Future work



End-of-degree project

BACHELOR'S DEGREE IN INDUSTRIAL ELECTRONICS AND AUTOMATION
ENGINEERING

Design and development of an innovative
drawing robot for @Bristol science museum

Escuela Tecnica Superior de Ingenieria del Diseno

S22 UNIVERSITAT
AMMEF) POLITECNICA
V2’ DE VALENCIA

Student : Guillem Cabo Pitarch

Tutor : Dr. D. Victor Santiago Praderas
Cotutor: D. Matthew Venn




