Upgrading an OMNI 2200L CNC router with an
ATC Spindle

Aim;

To construct an automatic tool changing
system, including a tool-holder rack that is
mounted outside the working envelop of the
router. Enable safety systems to protect the
operator and the machine.

Danie Gouws Snr/ Jnr
May 2023




Upgrade of an OMNI 2200L
(600x400) CNC Router

e -~

CNC Router acquired in 2016

Work envelope of 560 x 380 x 90 mm

Motion controller card: 5 inputs and 5 open
collector outputs

Mach 3 2010: Automatic tool height sensing after
each manual tool change



JGL 2.2 kW 4-pole with a build-in pneumatic automatic tool
changer _

15020 ER16

Dr Des Horn and myself each acquired a JGL spindle

4-pole, 800 Hz, 24 000 rpm, 80 mm diameter

ISO20 ER16 collet system

Water cooled

Manufactured by JIANKEN High Speed Motor Co in China
Acquired through Jan du Plooy, Evotek Industrial (China) / Nabteq (SA)
Cost US$ 1500, surface shipping cost (in bigger container) was negligible

Spindle had good references on the Internet




Replacing the original 2.2 kW 24000 rpm 2-pole splndle
with the ATC JGL 4-pole spindle




Interfacing requirements Spindle to CNC motion control card

* Input 1: 12-30V PNP proximity sensor, indicating positive signal with tool-holder in spindle
and clamp;

* Input 2: 12-30V PNP proximity sensor, indicating positive signal with spindle unclamp and
toolholder removed.

* Input 3: NTC thermistor via micro-controller to display accurate bearing temperature, with
audible alarm warning above 80 deg;

* Input 4: PTC thermistor via micro-controller to be used in series with “Emergency switch”

» Check for a condition where the spindle
iIn clamped with no toolholder

Plot for a Thermistor

RESISTANCE
(in Ohms)

 Interlock to prevent tool-change when
spindle is rotating

TEMPERATURE



Interfacing requirements Spindle to CNC motion control card

Output 1: Tool-holder release 600 — 700 kPa, ensure tool release is not possible if spindle is still
turning

Output 2: Bearing over-pressure air line, constant 100 — 150 kPa flow when the machine is

operating, as well as activation of vacuum-cleaner for dust shoe

Output 3: Dust removal from tool-holder taper : £400 kPa

Output 4: Movement of ATC tool-rack using air cylinder, 100 — 150 kPa

Output 5: Activation of siren to indicate the status of tool-changing and a fault condition



Other considerations and requirements

Electronic display of bearing temperature and a visual display of coolant flow
Larger drag-chain that were able to clipped open

Safety of the operator and machine is very important

Tool-change operation must be executed with dust-shoe in place

CNC card must be galvanically isolated from external inputs and outputs



Prototype electronic and
pneumatic interface

Temperature conversions, display
and over-temperature alarm done
by Arduino Pro Mini




Second build with designed PCB and
other insights
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Tool rack for 5 tools, acetal skeleton frame

3D printed tool holders, fixed to frame (\\ il
with nylon bolts [ S -:\.f o " L —

Pneumatically operated to move it into work-
envelope






Zeroing of 15t tool
on the material
surface







Problems experienced

Most difficult task done so far in the workshop

Inability to call a subroutine from within another
subroutine in Visual Basic

Baie dankie

Thank you
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