3DTouch Auto Leveling Sensor
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Uvod
3DTouch je dotykovy snimac drovné podlozky pro 3D tiskdrnu, ktery pfesné zaméri povrch

tiskové podlozky, ¢imz pomuze zvysit presnost tisku.

Senzor 3D Touch je jednoduchy, inteligentni a pfesny. Funguje s témér jakymikoli druhy
podlozek, jako jsou sklo, dfevo, kovy atd.

Hlavni Uloha senzoru 3DTouch je stejna jako vétsiny senzor(l pro méreni Urovné podlozky,
které pouZivaji pro méreni mikrospinac a servo. Pouziva i stejny zplisob pripojeni a stejny
komunikacni protokol, proto je snadné jej pfipojit témér ke vsem fidicim jednotkam 3D
tiskaren.

PouZitim specialné navrZeného solenoidu a hallova senzoru 3DTouch kombinuje vysokou
presnost méreni a snadné poutziti. Pfindsi vice radosti z pfesnéjsiho tisku, usnadnuje
kalibraci a priddva spoustu chytrych funkci jako self-test, detekci planého poplachu a test
mad pro M119.

Funkce

Jednoduchy

3D Touch Ize snadno nainstalovat. Jednoduse jej nastavite ve firmwaru, protoze 3DTouch
pouzivd standardni komunikacni protokol stejné jako ostatni senzory.

Inteligentni

Autotest: Pri kazdém zapnuti napajeni provede senzor dvojity test, aby vse fungovalo tak,
jak ma.

Alarm: V pfipadé problému pfi autotestu nebo pfi préci se rozblika kontrolka LED.
Vysoka presnost
Pfesnost méreni urovné je 0,005 mm.

Diky této presnosti bude tiskova hlava v pfesné nastavené vysce - nezdvisle na teploté
podlozky nebo ptesnosti kalibrace.

Lepsi elektromagnet: uispora energie

V klidovém stavu, kdy je kolik senzoru v krajni poloze (vysunut nebo zasunut) neprotéka
solenoidem Zadny proud. Diky tomu je odbér proudu v klidovém stavu < 15mA. Odbér pfi
pohybu detekéniho koliku je 300 mA po dobu cca 100 ms. NiZsi spotfeba proudu
zabranuje prehtivani senzoru.

Technologie

3D Touch se sklada z Atmel ATtiny13A, solenoidu a pohyblivého dotykového koliku.
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Siroky vybér tiskové podlozky

3D Touch nepouZiva ani opticky ani indukéni nebo kapacitni snimac. Dotek méfi absolutné
mechanickym dotykem. Proto neni prfesnost méreni na materialu, tvaru ani barvé
podloZky.

3D Touch vyuziva Hallova jevu, diky kterému poskytuje vysokou presnost.
Optimalizovana struktura: vétsi detekéni vzdalenost

3D Touch je maly a nabity technologii. Diky nastaveni detekcni vzalenosti mize byt
umistén mnohem vyse nad podlozkou, neZ jiné senzory.

3D Touch vyuziva stavajici signaly ovladani servo motoru, takze jej jednoduse pfipojite
misto néj.

Specifikace

Napéti: 5V

Klidovy proud: 15mA

Max. proud: 300mA

Délka kabelu: 150 mm

Cista hmotnost: 10g

Pfepravni hmotnost: 25g

Kabel

3pdlovy: hnédy (-, GND), ¢erveny (+ 5V), oranzovy (Fidici signal)
2-kolikovy: cerny (-, GND), bily (Z min)

Obsah baleni

1x 3D Touch Autolevel senzor
1x 3 pinova propojka

1x 2 pinova propojka

2x Sroub a matice s podlozka
2x 3 pinovy kryt konektoru

2x 2 pinovy kryt konektoru

3x 1 pinovy kryt konektoru
14x dutinka

1x rezistor 10kQ / 0,125W
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Pripojeni
3D Touch potfebuje toto pripojeni:
leden 1/0 pro fizeni (PWM nebo Software PWM)

Jeden I/O pro Z min (Z sonda)

GND a + 5V
Zapojeni:

Hnéda -, GND
Cervena +5V

Cerna -, GND

Sensop
[
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Pouziti
Montaz 3DTouch senzoru

3DTouch je otestovan na tiskarnach Geeetech Prusa 13 Pro B, Pro C a Pro X. Ddle naleznete
montazni postupy pro zminéné modely. Pro montdz budete potfebovat lchyt, ktery si

mUzZete vytisknout nebo objednat.

MontaZ na Geeetech Prusa I3 pro B

Pro montdz budete potfebovat tento drzdk. Pokud jej nemate, mliZete si jej stdhnout zde a

vytisknout.

www.levne3dtiskarny.cz
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Dvéma Srouby M3x16 s matici pfipevnéte 3DTouch senzor k drzdku.
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MontaZz na Geeetech Prusa I3 pro X
vytisknout.

Pro montdz budete potfebovat tento drzak. Pokud jej nemate, miiZete si jej stahnout zde a
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PFiSroubujte drzak senzoru k drzaku extruderu dvéma Srouby M3x10
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PriSroubujte 3DTouch senzor k drzaku dvéma Srouby M3x16 s maticemi M3
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Zapojeni
3DTouch senzor ma celkem 5 vodicl, data, 5V, GND, Z-min signal a GND.
Pro spravnou funkci potrebuje toto propojeni:

- jeden 1/0 pro ovladani (PWM nebo softwarové PWM)
- jeden /O pro Z-min (koncovy spinac osy Z)
- GND a napdjeni +5V

GT2560 Rev. A

EVN?-B;FD www.levne3dtiskarny.cz
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Je nékolik zplsobl, jak senzor ptipojit k Fidici elektronice GT2560. Zde je ten nejjednodussi
zpUsob:

1. Péjeckou odpajejte Z — max konektor z fidici desky a misto néj zapajejte 3 pinovou
propojku.

E\mtﬁ www.levne3dtiskarny.cz
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2. ProdluZovacim kabelem propojte senzor s fidici elektronikou.

3. ProdluZovaci kabel zapojte do fidici elektroniky GT2560. 3 pinovy konektor zapojte
do Z — max konektoru (hnéda -, GND, ¢ervena napajeni +5V, oranZova data)

www.levne3dtiskarny.cz
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4. Zapoijte dvoupinovy kabel do konektoru Z — min.

Pozor na spravné potadi vodici!

www.levne3dtiskarny.cz
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GT2560 rev. A+
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Vylepseni:

Na desce GT2560 Rev. A+ je pfidan 3pinovy konektor a neni zapotrebi Zadného pajeni.

www.levne3dtiskarny.cz
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Pfi pouziti 3DTouch autolevel senzoru neni zapotifebi koncového snimace osy Z. MlzZete
jej z tiskarny odinstalovat.

Nastaveni firmware

Po instalaci 3DTouch senzoru je potifeba zménit konfiguraci firmware. Zmény jsou
podobné jako pti konfiguraci servo senzoru.

Pokud nechcete provést zménu firmwaru sami, mlzZete si stahnout upraveny cesky
firmware zde. Ten pouze nahrajte do své tiskarny.

Konfigurace pro modely Prusa I3 Pro B, Pro C a Pro X, je podobna. Stdhnéte firmware pro
vasi tiskarnu. Ceskou verzi firmware stahujte zde.

V jednotlivych verzich firmware se mlzZe zplsob Gprav liSit a mlzZe byt v nesouladu
s informacemi nize.

EVNTEB“-‘?D www.levne3dtiskarny.cz
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Oteviete firmware v Arduino IDE a zmérnite nasledujici kod v Configuration.h:

@& Marlin - Configuration.h | Arduina 1,6.9 - [m] X

Soubor L:lpra\r)r Projekt Nastroje Mapovéda

Configuration.h §

this will receiwve a default wvalue and does not need to be set manually

s than extruders and wish to manually control some
leaving it und
If unsure, 1

ining as 0 will disable the servo subsystem
ommented f disabled

//#define NUM SERVOS 3 // Servo index starts with 0 for M230 command
#define NUM SERVOS 1 // Servo index starts with 0 for M280 command

/ Servo Endstops

/{ This allows for servo actuated endstops, primary usage is for the Z Axis to eliminate calibration or bed height changes.

// Use M20& command to correct for switch height offset to actual nozzle height. Store that setting with M500.

//4def

SERVO ENDSTOBS {-1, -1, 0} //
//#define SERVO_ENDSTOP_ANGLES (0,0, O,0, 70,0} // X,¥,Z Axis Extend and Retract angles
g#gdefine SERVO ENDSTOPS {-1, -1, 0} // Servo index for X, ¥, Z. Disable with -1

#define SERVO_ENDSTOP ANGLES {0,0, 0,0, 10,90} // K,¥,Z Bxis Extend and Retract angles

vo index for X, ¥, I. Disable with -1

a CoM13

Zménte kod nésledujicim zplsobem:
/*********************************************************************\

* R/C SERVO support

* Sponsored by TrinityLabs, Reworked by codexmas
**********************************************************************/

// Number of servos

//

// If you select a configuration below, this will receive a default value and does not need to
be set manually

// set it manually if you have more servos than extruders and wish to manually control
some

// leaving it undefined or defining as 0 will disable the servo subsystem

// If unsure, leave commented / disabled

//

//#define NUM_SERVOS 3 // Servo index starts with 0 for M280 command

#define NUM_SERVOS 1 // Servo index starts with O for M280 command

// Servo Endstops

/1

// This allows for servo actuated endstops, primary usage is for the Z Axis to eliminate
calibration or bed height changes.

- ) www.levne3dtiskarny.cz
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// Use M206 command to correct for switch height offset to actual nozzle height. Store
that setting with M500.

//

//#define SERVO_ENDSTOPS {-1, -1, 0} // Servo index for X, Y, Z. Disable with -1

//#define SERVO_ENDSTOP_ANGLES {0,0, 0,0, 70,0} // X,Y,Z Axis Extend and Retract angles
#define SERVO_ENDSTOPS {-1, -1, 0} // Servo index for X, Y, Z. Disable with -1

#define SERVO_ENDSTOP_ANGLES {0,0, 0,0, 10,90} // X,Y,Z Axis Extend and Retract angles

Najdéte kéd Bed Auto Leveling v Configuration.h

& Marlin - Configuration.h | Arduino 1,69 — O *

Soubor Upravy Projekt Néstroje Napovéda

Configuration.h §

I Bed Auto Leveling -

#define ENRBLE AUTO BED LEVELING // Delete the comment to enable (remove // at the start of the line)
l‘!d&fins Z_PROBE_REPEATABILITY_TEST // If not commented out, Z-Frobe Repeatability test will be included if Ruto Bed Leveling i

#ifdef ENABLE AUTO BED LEVELING

// There are 2 different ways to pick the X and Y locations to probe:
A/ - "grid™ mode

/i Probe every point in a rectangular grid

I You must specify the rectangle, and the density of sample points
s This mode is preferred because there are more Measurements.

rrs It used to be called ACCURATE BED LEVELING but "grid”™ is more descriptive

// - "3-point”™ mode
I Probe 3 arbitrary points on the bed (that aren't colinear)
i You must specify the X & Y coordinates of all 3 points

#define RUTO BED LEVELING GRID

// with RUTC BED LEVELING GRID, the bed is sampled in a

[/ BUTO_BED_LEVELING_GRID POINTSxRUTO BED LEVELING GRID POINTS grid
/f and least squares soclution is calculated

// Note: this feature occupies 10'206 byte

#ifdef AUTO_BED LEVELING GRID

ff aset the rectangle in which to probe
#define LEFT_FROBE_BED POSITION 30
#define RIGHT PROBE BED POSITICN 200
#define BACK FROBE BED POSITION 147
#define FROWT PROBE BED POSITICN 20

ino Mega or Me

// Bed Auto Leveling

#define ENABLE_AUTO_BED_LEVELING // Delete the comment to enable (remove // at the
start of the line)

#define Z PROBE_REPEATABILITY_TEST // If not commented out, Z-Probe Repeatability
test will be included if Auto Bed Leveling is Enabled.

#ifdef ENABLE_AUTO_BED_LEVELING

=i ) www.levne3dtiskarny.cz
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// There are 2 different ways to pick the X and Y locations to probe:

// -"grid" mode

// Probe every point in a rectangular grid

// You must specify the rectangle, and the density of sample points

// This mode is preferred because there are more measurements.

// It used to be called ACCURATE_BED_LEVELING but "grid" is more descriptive

// -"3-point" mode
// Probe 3 arbitrary points on the bed (that aren't colinear)
// You must specify the X & Y coordinates of all 3 points

#define AUTO_BED_LEVELING_GRID

// with AUTO_BED_LEVELING_GRID, the bed is sampled in a

// AUTO_BED_LEVELING_GRID_POINTSXAUTO_BED_LEVELING_GRID_POINTS grid
// and least squares solution is calculated

// Note: this feature occupies 10'206 byte

#ifdef AUTO_BED_LEVELING_GRID

// set the rectangle in which to probe
#define LEFT_PROBE_BED_POSITION 30
#define RIGHT_PROBE_BED_POSITION 200
#define BACK_PROBE_BED_POSITION 147
#define FRONT_PROBE_BED_POSITION 20

Kousek niZe najdéte definici offsetu snimace vici trysce:

& Marlin - Configuration.h | Arduino 1.6.9 - m} X
soubor Upravy Projekt Mastroje Mapovéda

Configuration.h §

// these are the offsets to the probe relative to the extruder tip (Hotend - Probe)
ff K and Y offsets must be integers

//#define ¥ PROBE OFFSET_FROM EXTRUDER -25

f/#define ¥_PROBE_OFFSET_FROM EXTRUDER -29

//#define Z_PROBE_OFFSET_FROM EXTRUDER -12.35

#define X_PROBE_OFFSET_FROM_EXTRUDER 4

#define ¥ PROBE_OFFSET_FROM EXTRUDER -43

#define Z_PROBE OFFSET_FROM EXTRUDER -1.4

#define Z_RAISE BEFORE_HOMING 4 // [in mm) Raise Z before homing (GZ8) for Probe Clearance.
// Be sure you have this distance over your Z_MRX POS in case

=
#define XY _TRAVEL SPEED 5000 f/ X and Y axis travel speed between probes, in mm/min
#define Z_RATSE_BEFORE_FROBING 15 //How much the extruder will be raised before traveling to the first probing point.
//#define Z_RAISE BETWEEN PROBINGS 5 //How much the extruder will be raised when traveling from between next probing points
#define Z_RATSE BETWEEN PROBINGS 10
f/#define Z_PROBE_S5SLED // turn on if you have a z-probe mounted on a sled like those designed by Charles Bell
//#define SLED DOCKING OFFSET 5 // the extra distance the X axis must travel to pickup the sled. 0 should be fine but you can
//If defined, the Probe servo will be turned on only during movement and then turned off to aveid jerk
/fThe value is the delay to turn the servo off after powered on - depends on the servo speed; 300ms is good value, but you ca
/# You MUST HAVE the SERVO ENDSTOPS defined to use here a value higher than zerc otherwise your code will not compile. “

< >
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Zménte ji nasledujicim zplsobem:

// these are the offsets to the probe relative to the extruder tip (Hotend - Probe)
// X and Y offsets must be integers

//#define X_PROBE_OFFSET_FROM_EXTRUDER -25

//#define Y_PROBE_OFFSET_FROM_EXTRUDER -29

//#define Z_ PROBE_OFFSET_FROM_EXTRUDER -12.35

#define X_PROBE_OFFSET_FROM_EXTRUDER 4

#define Y_PROBE_OFFSET_FROM_EXTRUDER -43

#define Z PROBE_OFFSET_FROM_EXTRUDER -1.4

#define Z_RAISE_BEFORE_HOMING 4  // (in mm) Raise Z before homing (G28) for
Probe Clearance.
// Be sure you have this distance over your Z_ MAX_POS in case

#define XY_TRAVEL_SPEED 8000 // X and Y axis travel speed between probes, in
mm/min

#define Z_RAISE_BEFORE_PROBING 15 //How much the extruder will be raised before
traveling to the first probing point.

//#define Z_RAISE_BETWEEN_PROBINGS 5 //How much the extruder will be raised when
traveling from between next probing points

#define Z_RAISE_BETWEEN_PROBINGS 10

//#define Z_ PROBE_SLED // turn on if you have a z-probe mounted on a sled like those
designed by Charles Bell

//#define SLED_DOCKING_OFFSET 5 // the extra distance the X axis must travel to pickup
the sled. 0 should be fine but you can push it further if you'd like.

*Pozor: pro tiskarnu Pro X, pouZijte nasledujici hodnoty:

#define LEFT_PROBE_BED_POSITION 20

#define RIGHT_PROBE_BED_POSITION 190
#define BACK_PROBE_BED_POSITION 165
#define FRONT_PROBE_BED_POSITION 30

#define X_PROBE_OFFSET_FROM_EXTRUDER 4
#define Y_PROBE_OFFSET_FROM_EXTRUDER -50
#define Z_ PROBE_OFFSET_FROM_EXTRUDER -3.26

#define Z_RAISE_BETWEEN_PROBINGS 10

' :i\lklém www.levne3dtiskarny.cz
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Najdéte ndsledujici kdd v souboru pins.h:

€5 Marlin - pinsh | Arduino 1.6.9 — O X

Soubor Upravy Projekt Nastroje Napovéda

#define Z_STEP_PIN 37 ~
#define Z_DIR_PIN 39

#define Z_MIN_PIN 30

//#define Z_MAX PIN 32

#define Z_MAX PIN -1

fdefine z_ENABLE PIN 35

f#define HEATER BED PIN 4
f#define TEMP_BED_PIN 10

= HEATER 0 _PIN 2
TEMP_0_PIN 8

= HEATER_1_PIN 3
e TEMP_1_PIN &

= HEATER_2_PIN -1
= TEMP_2_PIN -1

EO_STEP_PIN 43
e EO_DIR_PIN 45
= EO_ENABLE_PIN 41
e E1_STEP PIN 48
e E1_DIR PIN 47
= E1_ENABLE PIN 48
SDPOWER -1
e 5DSS 53
& LED_PIN 13
¢ FRAN_PIN 7
PS_ON_PIN 12
= KILL PIN -1
e SUICIDE_PIN 54 //PIN that has to be turned on right after start, to keep power flowing.
e SERVO0_PIN 13 // untested
SERVDO_PIN 32 // untested
f#ifdef ULTRA_LCD
v
< T >

Arduino/Genuine Mega or Mega 2560, ATmega2560 (Mega 2580) na COM13

Zménte jej nasledujicim zplsobem:

#define Z_STEP_PIN 37
#define Z_DIR_PIN 39
#define Z_MIN_PIN 30
//#define Z_MAX_PIN 32
#define Z MAX_PIN -1
#define Z_ENABLE_PIN 35

l E\/N}im www.levne3dtiskarny.cz
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#define HEATER_BED_PIN 4
#define TEMP_BED_PIN 10

#define HEATER_O_PIN 2
#define TEMP_O_PIN 8

#define HEATER_1_PIN 3
#define TEMP_1_PIN 9

#define HEATER_2_PIN -1
#define TEMP_2_PIN -1

#define EO_STEP_PIN 43
#define EO_DIR_PIN 45
#define EO_ENABLE_PIN 41

#define E1_STEP_PIN 49
#define E1_DIR_PIN 47
#define E1I_ENABLE_PIN 48

#define SDPOWER -1

#define SDSS 53

#define LED_PIN 13

#define FAN_PIN 7

#define PS_ON_PIN 12

#define KILL_PIN -1

#define SUICIDE_PIN 54 //PIN that has to be turned on right after start, to keep power
flowing.

//#define SERVOO_PIN 13 // untested

#define SERVOO_PIN 32 // untested

Pozor: Pro desku GT2560 Rev. A+ pouZijte nasledujici hodnotu:

#define SERVOO_PIN 11 // untested

Zmény ve firmware ulozte a nahrajte do mikroprocesoru desky.

Test

Kdyz poprvé zapnete 3DTouch senzor bude proveden self-test: LED zacne blikat, 3x je
vsunut a vysunut testovaci kolik. Po Uspé&sném ukonceni testu LED dioda trvale sviti. Pokud
LED dale blika, byl pfi testu zjisStén néjaky problém nebo chyba.

Ptipadnou chybu miZete diagnostikovat témito G-kddy:

M280 PO S10; vysune kolik dolG
M280 PO S90; zasune kolik nahoru
M280 PO S120; self-test. Ukonceni provedete nékterym z ostatnich povell

:3\/,\|:'5 Eiﬁ:) www.levne3dtiskarny.cz
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M280 PO S160; ukonceni alarmu
Alarm: 3DTouch senzor rozpozna problém a zapne alarm méd — LED dioda blika. Problém
mUZe byt napf. ve volném pohybu testovaciho koliku.

Kalibrace

Pro spravné fungovani senzoru je zapotrebi jej zkalibrovat. Jedna se vlastné o pouhé
nastaveni rozdilu drovné vysky senzoru a Usti trysky.

Ve svém ovlddacim programu provedte nasledujici:
Zaparkujte tiskovou hlavu do vychozi pozice. MlzZete také pozit prikaz G28;
G28; zaparkovani na vychozi pozici
Vynulujte offset osy Z:
M851 Z0; vynulovani offsetu osy Z
UloZte zmény do EEPROM:
M500; uloZzeni nastaveni do EEPROM
Nactéte Udaje z EEPROM zpét:
M501; nacte Udaje z EEPROM
Zkontrolujte vynulovani offsetu:

M503; zobrazi zakladni nastaveni naétené z EEPROM. Udaj Z-offset by mél
byt 0

Presurite tiskovou hlavu do bodu 0 v ose Z:
G1 F60 Z0; presunuti do bodu 0 v ose Z rychlosti 60mm/s

Pokud je tryska pofdd nad podlozkou, vypnéte sw endstop, aby bylo moZzné posunovat do
zapornych hodnot:

M211 SO; vypne sw endstop, ktery zamezuje posunu do zdpornych hodnot

Pomoci papirkové metody posurite trysku do spravné vysky nad podlozku. K posunovani
pouzijte ovladaci panel tiskarny nebo vas ovladaci program na pocitaci. Hodnotu, o kterou
jste museli trysku posunout si poznamenejte. Dbejte také na znaménko minus:

Nastavte offset osy Z podle zaznamenané hodnoty z predchoziho kroku, véetné znaménka:
M851 Zx.xx;  nastavi offset osy z na hodnotu

Zapnéte sw endstop:
M211 S1; opét zapne sw endstop

UloZte nastavené do EEPROM:

M500; ulozi nastaveni do EEPROM
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Nactéte hodnoty z EEPROM:
M501; nacte nastaveni z EEPROM
Ovérte, Ze vami zadana hodnota je nastavena v parametru Z-offset
M503; zobrazi zakladni nastavené parametry.
G28; zaparkovani do vychozi pozice
G1 F60 Z0; presunuti do bodu 0 v ose Z rychlosti 60 mm/s

Prekontrolujte, Ze je vzddlenost trysky od podlozky spravna. V pfipadé potieby postup
opakujte.

Nastaveni tiskarny

Po zméné konfigurace firmware bude senzor odpovidat stejnym fidicim povelim jako jiné
typy senzor(, napf. indukéni, kapacitni nebo IR. Startovaci G-code sekvence by méla
obsahovat kddy G28 nasledovany G29. Tim je zajiSténo provedeni automatického
nastaveni Urovné podlozky. Startovaci sekvenci upravite ve svém sliceru:

r
% Slic3r = |3
File Window Help
’ Print Settings I Filament Settingsl Printer Settings I
[- default - ']B Start G-code a
(=) General 528 : home all axes -
B9 Custom G-code G1 Z5 F5000 ; lift nozzle
Y ruder
U
=M
End G-code |
M104 SO ; turn off temperature =
G28 X0 ; home X axis .

M84 : disable motors

Before layer change G-code

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

Ptidejte kod G29 hned za G28.

::\INEM www.levne3dtiskarny.cz
JisKARNY 25/26



http://www.levne3dtiskarny.cz/

T ShenZhen GETECH
ETECH

GEE

www.geeetech.co m

% Slic3r

Eile Window Help

I Print Settings | Filament Settingsl Printer Settings

|- default - (modified) v|[H = Start G-code
(=) General

G28 ; home all axes
<2 Custom G-code G29
' Extruder 1

G1 Z5 F5000 : lift nozzle

End G-code

M104 S0 ; turn off temperature
G28 X0 ; home X axis
M84

: disable motors

Before layer change G-code

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

Nevkladejte dalsi pfikaz G28 za G29. G29 resetuje vysledky nastaveni. G29 by mél byt
spoustén pred kazdym tiskem.

Videa

Zde je video pouziti 3DTouch senzoru na tiskarné Geeetech Prusa 13 pro B a zde na
tiskarné Geeetech Prusa 13 pro X.
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