Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

Requirements

1) Ethernet Smooth Stepper

2) C11G breakout board

3) Mach3 Software

4) Grizzly GO704 with KBIC-125 or JYMC-220B-1I DC motor controller

Overview

In this configuration spindle on/off works as well as spped through the 0-10V analog section on the
C11G. Voltage is 12V in, OV out with the spindle not spinning and the inhibit relay is closed.

e 12V connected to 12V (V+) power supply and trimmed to 12V
e 0-10V output being checked with voltmeter
e GND connected to 12V (V-) terminal

With the coammand: S1000, M3 the inhibit relay (output 1 is set to pin 14)
10V at the 0-10 output, inhibit relay open

With the command MO05 0V at 019V outptu and inhibit relay closed.
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

Mach3 Setup

Spindle step pin should be set to 14, no DIR pin is needed. That can be used for other relay fucntions
such as flood/mist/whatever. The step port must be set to 1. nt. Output 1 is used for Spindle Inhibit.

Engine Cenfiguration... Ports & Pins >

Port Setup and Axis Selection  Motor Outputs | input Signals ] Outputt Signals | Encoder/MPG’s | Spindle Setup 1 Mill Dptions ]

Signal Enabled Step Pin® Dir Pin# Dir Lowhcti... | Step Low A... | 5Step Port Dir Port
# Axis . 2 3 ¥ 1 1
Y Axis = 4 5 = 4 1 1
7 Axis o 7 7 = 4 1 1
A Axis ¥ 0 0 ¥ x 1 1
B Axis ¥ 0 0 ¥ X 0 0
C Axis ¥ 0 0 ® ¥ 0 0
Spindle o 14 0 L ¥ 1 0

'PLI”E'}" Selection x
=
Current Pulley Min Speed Max Speed Ratio
o | Pulley Number 1 =] |0 | 2250] [1
[~ Reversed
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

Engine Configuration... Ports & Pins X

Port Setup and Axis Selection ] Motor Outputs i Input Signals  Output Signals ] Encoder/MPG's ] Spindle Setup 1 Mill Options ]

Signal Enabled | Port # | Pin Number |Acti\re Low | it
Digit Trig 0
Enablel
Enable2
Enable3d
Enabled
Enable3
Enablet
Output #1

FER) [N (R YRy [ESFR [RTME [y RS

Output #2

¥ 8 8 X B B 8 N B X
(S (SR o e e e T
¥ B 80 B 8 W X N

"

o T n

Pins 2-5, 1, 14, 16, and 17 are output pins. No other pin numbers should be used.

There is no need to configure Output 1. | added this screen because conflicting information seems to be
widely available.

Engine Configuration... Ports & Pins x

Port Setup and Axis Selection | Motor Outputs ] Input Signals ] Output Signals ] Encoder/MPG's  Spindle Setup | Mil Options ]

—Relay Control 1 1~ Motor Control < Special Functions 1
I [ Disable Spindle Relays ¥ Use Spindle Motor Output| | [~ Use Spindle Feedback in Sync Modes
Clockwise (M3) Output# [T v PWH Control I~ Closed Loop Spindle Cortral
[~ Step/Dir Motor
CCW (M4) Ouput # 2 P o2s | |1 D [03
L Output Signal #'s 16 | I~ Spindle Speed Averaging
~Flood Mist Control  |PWMBase Freq. [5 '

Ny e
¥ Disable Flood/Mist relays pgiay | | m

! Mist M7 Output & ’1_ iﬂ - General Parameters - - Special Options, Usually Off -
Food MeOuwput# [3 [p | [CW Delay Spin LUP 0.1 Seconds || [ potyiire Heatfor Jog
Output Signal #5s 1-6 | |ECW Delay Spin UP 0.1  Seconds I~ Laser Mode. freq |
ModBus Spindie - Use Step/Dir as well — |CW Delay Spind DOWN  [01 Seconds || [~ Torch Volts Cortrol
[ Enabled Reg 62  64-127||CCW Delay Spin DOWN [07  Seconds || I Torch Auto OF

Max ADC Count |16380 [~ Immediate Relay off before delay

i [ ok | CGameel | ool |

Check off “Disable Spindle Relays”. The Output 1 Inhibit still works because of the spindle settings under
the motor outputs tab Spindle Step being set to port 14, which is output 1.

| changed the delay, but that seems to have little effect. There is still a delay between when you click or
issue M3 or M5 and the inhibit relay working.

Under the “Motor Tuning and Setup” screen in the Config Menu, set both Velocity and Accel to max by
using the sliders. Typing in numbers does not work.
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

Motor Tuning and Setup x
Axiz Selection
Velodty
SPINDLE MOTOR MOVEMENT PROFILE

1966.08 — X Asis
o 176947

2 1572386 ¥ Axis
= jame28

2 117985 7 Axis

w

£ 98304

£ 785432 i
= 589874

8

S 393216 _
> 196608
0

0 D005 01 015 02 025 03 035 04 045 05
Time in Seconds
Spindle

Accel J

Velocity Acceleration Step Pulze  Dir Pulse =Rl L ‘
Steps per In's or mm's per min.  in's or mm's/sec/sec G's 1-5us 0-5
1000 1867.776 |431.52 |o.0501232 |3 | 3 Caricel ‘ oK |
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

Spindle, THC & Laser Config: ESS 2019_11_06 10w2a-10f1

Please visit "Warp9TD.com' and go to 'FAQ Mach3 for help with this window's settings.
M11PxM10Px Gates (allows/stops) Spindle Output is found in the ESS Main config M11 M10 section

- Spindle Settings

Relay PWM [ Step and Dir | |[~ cw fccw
ar [.7 ;
Mone Base Hz | 1000 Pulse Width {us) | 3.0 I Eriiatiare
REM ¥ Spindle Index  RPM Pulzes RPM Prescaler
8 | cource [ MPG #1ch. & PerRev 1,000 Mone=1, Max=4098 |1

[~ UseSpindle FID [ UsePID While Threading [ Enable S5 _SPINDLE LOG.csv
Kp |0.5000000  Ki{0.0000000 Kd {0.0000000 [ Spindle Floor % | 90.001

' Spindle (or laser) PWM Proportional to XY Feed Rate -

™ Enable this output on the Spindle Step Fin, and use the file named below.

The mapping function file {which must be saved in 'C:Mach3'Plugins), contains a table that
maps the XY Feed Rate to Spindle {or laser) PWM output, See our website's 'FAQ Mach3' for
a sample mapping function file.

Mapping Function Filename: ]

—~THC {Torch Height Control) -

™ Enable THC using Hardware Controller THC 7 Max and Z Mir ises Werk

i | [ Enable THC Emulation of Up Down (BT) r Coords (instead of Machine Coords)
| _ ™ Enable Oxy Acetylene

XY PWM Velocity Output

] - ] Cutput Mumber for the XY Velodty PWM signal. This will be & 130 kHz signal that has a
PWM duty cyde equal to current XY Velodty [ requested Feedrate, This is not for
lzsers, You will need to assign a pin and port for the Output # you choose,

et

TYTFY  FYrAET L —a —

This screen is under “Plugin Control” Menu” PWM must be selected, Step/Dir will not work.
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

WIRING

20000009
. YEEX X 1K)
TN XY )

_ &

Note that in the photo on the 12V PS, V- is connected to the GND terminal of the 0-10V section

The V+ terminal should be trimmed to 12V above V- using the trim pot on the 12V power supply. DO
NOT CONNECT V- to any other ground or you risk frying the KBIC-125, which | did!

C11G Connections

Set jumpers to International (VFD to INT).

Note | would not hook up the wires to the KBIC-125 until voltages are verified.
Analog Out:

e V+onthe 12V Power supply is connected to the 12V terminal of the analog section of the C11G
(Red Wire).

e V-onthe 12V Power supply is connected to the GND terminal of the analog section The GND
terminal of the analog section is also connected to P1 on the KBIC-125 (Black Wires).

e (0-10Vis connected to P2 on the KBIC-125

e Note: P3 on the KBIC-125 should be disconnected.

Relay 1:

e Vinisconnected to I1(Motor Inhibit) on the KBIC-125 (White Wire)
e NC (normally closed) is connected to 12 (Motor Inhibit) on the KBIC-125 (Blue Wire)
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

e  When this relay is not powered, motor the motor inhibit circuit is closed, no motor. When the
relay is powered, the motor Inhibit is open and the motor spins.

Relay 2 is not used since the KBIC-125 has no direction functionality, this is done by reversing polarity of
the motor leads. Pin 16 is not needed as the DIR function is not enabled.

Pin 14 enables relay 1 and also PWM.
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.
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TESTING - BEFORE WIRING THE KBIC-125

1)
2)

3)

Verify al configurations and wires.
Check to make sure you have 12V across the power supply (V+, V-) and that V- is ONLY
connected to GND on the analog section of the C11G. Adjust to 12V using the trim pot on the
12V power supply, if possible.
Check for 10V on the analog section and that the Spindle Inhibit relay is working
a. Check for continuity across relay 1, V_IN to NC.
b. In Mach3 issue a spindle on command at full speed
i. S2250, M3
c. Check that the inhibit relay is working
i. You should hear the relay clock after a brief delay
ii. There should be no continuity across the V_IN and NC terminals (Blue, White
Wires)
d. You should get 10V across 0-10V and GND on the C11G Analog Section. If not use the
trim pot to adjust.
e. Issue an M5 or spindle stop, you should get OV across 0-10 and GND on the analog
section and get continuity across relay 1.

4) Check for variable speed

5)

a. lIssue a 45% speed command
i. S1000 M3
b. You should get roughly 4.5 volts across 0-10V and GND
c. The relay should break connectivity between V_IN and NC.
If all that works, wire in the KBIC-125.
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Spindle Control on the G0704 using Mach3, ESS, C11G, KBIC-125 boards.

TERMINAL
POWER

SUPPLY INPUTS TERMINAL

Pt ond o ol of W od cv o ev s 3 o o
oletalelpio-oloaleeld Ly —
g[,}_[]U .I 10010 01001 0—%—3—1] Dl |4 PIN_1 or PIN_17 Controlled
: s |2 Relay Terminal
! ]
A==l
a
i = Relays contac for
& 3l Spindle Operation
" [selection . Selection Jumper i E znoc:‘c:iz‘.‘"LaJts:t:'l:m .
CONNECTOR g [PULL_UPor i|_(INT orlUS) 2|4 Spindle Start
DB25 MALE 3 2 ; |PULE_DOWN [ Seanl =1k Stop,CCW and CW
= 5§ * o s funtions.
B B LTTILIE I E
ke =00 v 3 é H External
|IEEE 128: = SCHP Operation o 3 Power
Jumper Mode Jumper m+§; i Q Supply and
EENRS (ON or OFF) F ENEE Gl B ANALOG OUTPUT
rSalT] = E = s wruuuoouud o o it
Selection @ PUTPLTS ®@ - ;+0
Jumper w3 ed A vl Zna oA [l ZHA 7 v jr..2)
T W10 70 [30 19 [0 T8 76 6 56 7
@ L 7 o 5§ P b 5 fon 7§ I b g7 je iy

PIN ENABLE
(5V to Enable OUTPUTS TERMINAL
Outputs)

Final Note:

It is a good idea to enable SCHP, Safety Charge Pump. What this does is kill all outputs (spindle/axis
motors) unless it detects that Mach3 is in control. Lots of documentation on it, however, here’s the
config:

1) Change the SCHP jumper to enable
2) Set the charge pump to Enable and the Dir pin to 17.

Engine Configuration... Ports & Pins

Port Setup and s Selection | Motor Outputs | Input Sign ‘ coder/MPG's | Spindle Setup | Tum Options |

Signal Enabled | Port # IPin Number Active Low »
Output £2 4 0 17 4

Output #3 X 0 x

Output 54 x* 0 ¥

Output =5 4 0 x

Output i s i

owrm < : x ? =

Chari - = S

Current HifLow ' 0 0 *

Output 27 x 0 0 4

Output #8 x 0 0 4

Output 9 4 0 0 4 v

Pins 2-9. 1, 14, 16, and 17 are output pins. No other pin numbers should be used.

Aceptar ‘ Cancelar I Aplicar
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