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CNC Process vs Automation Process

Lathe Applications:

The CNC process and the automation process rely on each other for
success. The CNC process requires the automation process to:

e Control the automation steps and command robot movements,
gripper, chucks, CNC doors and execution of CNC programs
® Load the parts into the CNC chucks

The automation process requires the CNC process to:

e Wash the chuck, jaws and parts of all chips

e Keep the CNC door mechanism free of chips or other debris that
could prevent the door from opening or closing

e Remove chips as required to prevent the CNC process from
stopping
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CNC Process vs Automation Process

Mill Applications:

The CNC process and the automation process rely on each
other for success. The CNC process requires the automation
process to:

® Control the automation steps and command robot
movements, gripper, vises, CNC doors and execution of
CNC programs

® Load the jaws and parts into the CNC vises

® Precisely locate each part in the jaws (CNC process may
also control part location)

The automation process requires the CNC process to:

® Wash the vises, jaws and parts of all chips

e Keep the CNC door mechanism free of chips or other
debris that could prevent the door from opening or
closing

® Remove chips as required to prevent the CNC process
from stopping
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Automation Process Errors vs CNC Process Errors

Automation Process Errors and Typical Causes CNC Process Errors and Typical Causes

® Missed robot pick or missed robot place of a part ® CNC door fails to open or close

o  Part not properly located in the infeed
o Part dimensional variability (e.g., part shorter than
expected)
o  Poor robot calibration or accuracy
o Change in air pressure to gripper or vise
e Failure to load or unload a chuck
o  Poor calibration
o Robot cart or CNC moved since robot was calibrated
© Robot that is cold and doesn’t accurately move to the
expected position
® Failure to properly locate a part in chuck
o Damaged jaws
o Poor jaw design
o  Chuck not designed for robot loading
o Variability in part dimensions or other variables
® Robot stop
o Unexpected collision
o Actual robot payload significantly different than
programmed payload
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o  Chips not adequately washed away from critical door
components

o Inadequate maintenance
Unexpected chips or coolant on the floor

o Inadequate maintenance

o Lack of understanding in maintenance intervals
Broken cutting tools

o Lack of understanding tool life

o Inadequate coolant system maintenance

o Parts not loaded “true” in chuck (Lathe)

o  Poor jaw design (Mill)

o Change in air pressure to vise (Mill)
Parts that fail to meet dimensional tolerances

o Tool life management problems

o lIrregular z-location of part in chuck



Validating the Automation Processes
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Fundamentals of Successful Automation

The Automation System basic functions should have
been validated as part of the installation process. This
includes validating all Inputs and Outputs (I/O) and the
Calibration of the system.

Additional validation tools are available that allow the
automation process to be validated on a per part basis.
VersaBuilt recommends using these tools as the first
parts are automated to gain confidence in the
automation process.



Validating the Automation Processes

Lathe Applications - Pick Part, Load Chuck, Unload Chuck, Place Part DOQOQQQQQ
Before attempting to run in auto, validate pick from table, load chuck (raw OQQOOOOOQ
material) and unload chuck (finished part). OOOOQOOOO

e Start by entering Recovery mode, selecting the part configuration to OOOQOQOOO

be tested from the Job panel, and unclamping the chuck

0000
® Place a piece of raw material in the infeed and click on the location in OOQQ
saes

the Infeed panel

e Select the Pick/Place pop-up menu, a modal will appear with the L Pick / Place
option to Pick or Place a part, select Pick Lathe Part

e When the part has been successfully picked, press the Load button

Recover X

under Chuck 1 in the Recovery panel y

® Once the part has been successfully loaded in the chuck, unload the Senal PERErT  GhERErE. SRS R
chuck and replace the raw material with a completed part SN Bpen SlEai &
Press the Unload button under Chuck 1 in the Recovery panel ke iikde e ke aiil
Select the Pick/Place pop-up menu, a modal will appear with the a8 Lo Lok Sk
option to Pick or Place a part, select Place Lathe Part to validate
placement of the part back in the infeed RS O

Enable Freedrive
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Validating the Automation Processes

Pick Part

Part Weight (Pounds)
0
Jaws
Calibration Plate - VersaBuilt Calibration Plate
(J Custom Jaw Weight
Pick Height (Inches)
0
Part Height (Inches)

1

Clamp
@oDOID

Find Part

Cancel
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Mill Applications - Pick Part, Load Vise, Unload Unload, Place Part

Before testing pick or place, make sure the the VSC is in recovery
mode and the desired part configuration selected. The default
values from the part configuration To pick, make sure the robot is
holding the first operation jaws for the part configuration and a
piece of raw material is in the slot on the table you wish to pick
from. To place, make sure the robot is holding the final operation
jaws and a completed part.

Click on the slot you wish to pick or place from and select
Pick/Place from the menu. A dialog will pop-up, fill in the required
information, then press the Pick or the Place button.



Vise 1 Load

Part Weight (Pounds)

1.2
Jaws
VersaBuilt Rectangle A

[ Custom Jaw Weight

Load Type
® Jaws O Part

Vise Clamp
@oDOID

[J Run Wash / Table Load Program
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Vise 1 Unload

Part Weight (Pounds)

1.2

Jaws

VersaBuilt Rectangle A

1 Custom Jaw Weight

Unload Type
O Jaws @ Part

Vise Clamp
@oDOID

Part Clamp

@oDOID

Height (Z) (inches) X-offset (
5 0

1 Dump Coolant

1 Run Wash / Table Load Program
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Load Vise, Unload Vise and Unload Part

Vise functions can be validated from the Recovery panel. Load Vise
and Unload Vise are part of system validation and generally only
need to be validated as part of the installation process.

Vise Unload Part is part of the Automation Process validation for
each part. Place the Op 1 jaws in the vise with a part that has
completed the first milling operation. Place the Op 2 jaws in the
robot gripper. Press the Unload button in the Recovery panel
under the vise holding the Op 1 jaws. Under the Unload Type,
select Part. Enter all information including part weight, Jaws (in the
robot gripper), vise and part clamp type and height of the Unload
Part pick. The height of the Unload Part pick is measured from the
bottom of the jaws on the vise to bottom of the jaws in the robot
gripper in the inverted state over the part. Verify the robot picks
the part with good margins on the gripping.



Validate the CNC Processes

There are three components of the CNC Process that need to be validated
and measured:

e \alidate that the CNC Process (vise wash program) leaves the part,
vises and the gripper interface of the jaws free of chips

e Measure how long the CNC Process can operate before operator
maintenance is needed to prevent an unexpected event (eg
overflowing chip bin, stuck CNC door, etc)

e Measure how long the machining process can operate before

operator intervention is required to ensure parts meet required
dimensions

Understanding how long the automation process can run without

operation intervention is critical in preventing undesirable results from
your automation system.
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Validate the CNC Processes - Vise Wash Program

The importance of the vise wash program is easy to overlook. The most important job of the vise wash program
is to make sure that chips created in the machining process do not cause a problem in the automation process. A
sample vise wash program is included with the Mill Automation System but it must be verified and customized
for each application. The vise wash program must be continuously evaluated as new parts are added to the
system. Different parts generate different types of chips and put those chips in different places.

After the vise wash program runs, there should be no chips on the top of the empty vise, no chips on the top of
the part (after Op 1 in a two op process) and no chips on the gripper interface of the MultiGrip jaws.

The vise wash program should select a tool that will not collide with parts and jaws as the table is moved.
Generally, flood coolant is sufficient to wash away all chips. If through spindle coolant is available, a tool should

be selected that provides maximum flow of coolant rather than a small high-pressure stream. Sometimes no tool
in the spindle works best.
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Validate the CNC Processes - Operator Maintenance Intervals

All CNCs require operator maintenance to prevent “unexpected events”. If operators perform CNC maintenance
primarily by reacting to what they observe, “unexpected events” are much more likely to occur when
automation is implemented. When automation is implemented, operators spend less time interacting with the
CNC process making them less likely to observe a problem. If lights-out manufacturing is implemented,
scheduled maintenance becomes even more critical.

Operator maintenance includes tasks like:

Adding coolant and check coolant concentrations

Emptying chip bins

Cleaning coolant sump and filters

Cleaning coolant lines of chips

Washing down chips in the CNC cabinet and CNC door mechanisms
Way and spindle lubrication

VersaBuilt recommends instituting maintenance intervals with a sign-off sheet. Make sure the automation does
not run past any maintenance interval to avoid “unexpected events”.
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Validate the CNC Processes - Machining Process

Like CNC maintenance, the machining process has limits to how long it can continue without operator
intervention. Tool life management is the primary factor influencing how long the machining process can
operate without intervention. An entire book could be devoted to tool life management.

Tool life management generally falls into one of two categories: operator observation or process-driven
proactive management. Process-driven proactive tool management takes time to develop and increases in
difficulty in high-mix manufacturing environments. If proactive tool life management is used in conjunction with
a CNC'’s built-in tool expiration (the CNC alarms when a tool expires), the CNC will prevent the automation
process from continuing when tool life expires.

If tool life is managed by operator observation, the operator must decide how many parts can run before further
operator inspection is required.
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Validate the CNC Processes - Tool and Spindle Probes

Tool and spindle probes can be a very valuable tool for high-mix CNC automation if their limits are understood.

Tool probes can be used to measure the tool length and diameter and can be used for tool breakage detection.
Generally, length and diameter work best for measuring new tools but often cannot be relied upon for
measuring worn tools. As tools wear, dimensional changes in the part tend to be driven primarily by the cutting
edges getting dull and tool deflection rather than the diameter or the length of the tool changing. Using a tool
probe for tool breakage detection is slower than other options for tool breakage but generally works well.

A spindle probe is an excellent tool for high-mix CNC automation. A spindle probe can measure critical part
features in-process and automatically update tool wear offsets. This can increase the time the machining process
is able to run without operator intervention. A spindle probe can also be used as a “dynamic” tool life monitor.
You may find that when a tool reaches for example 0.001” of total wear offset from new, the tool is ready to
expire.
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Successful Lights-Out Manufacturing

Many companies purchase CNC automation for “lights-out” manufacturing. Before venturing into “lights-out”
manufacturing, validate your automation and CNC processes and measure and understand how long your
automation can run successfully without an operator present. Hope and automation are two things that don’t go
well together.

Although “lights-out” manufacturing may be the goal, understand that CNC automation can provide a great
return on investment even if it only works when operators are present to monitor it. CNC automation is primarily
a tool that increases the productivity of operators.

In motorcycle racing, you sometimes hear the phrase, “You need to slow down to go faster”. The same can be
said for CNC automation. Machinists are typically taught to optimize the speed of the machining process. In
high-mix automation, it is more important to optimize the length of time the machining process can run without
operator intervention. In addition to making choices about tool and spindle probing, machinists can sometimes
make choices in machining and workholding strategies that improve process reliability over process speed. Best
to find a balance between speed and reliability with a strong emphasis on reliability.
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