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The Advancement of CNC

To keep pace with machine tool advances, the new-generation CNCs
must be easy to use, while at the same time offer the functions
necessary for today’s manufacturers

ew CNCs must not only keep up
N with advances in machine tool
technology, but also the needs of
manufacturing facilities in terms of pro-
gramming and machine operation. Com-
plex machine movements, especially in
true five-axis machining, are driving the
need for many new CNC functions.

However, it is the end user that must
be able to put these new functions into
practice.

“As demand for true five-axis ma-
chining increases, the demand for more
advanced functions related to five-axis
movement has also increased,” ex-
plained Heidenhain Canadian Regional
Manager Scott Warner.

CNCs must also be easy to under-
stand and to use. This reduces program-
ming time that increases operation
and therefore productivity, w \
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“I think the expectations of the end
user have changed. Customers are be-
ing exposed to more advanced, intuitive
electronics and software in such devices
as the BlackBerry® and Apple iPod®.
This has increased the realization that
other items, such as their CNC, can also
be more intuitive,” said Warner. “Shop
owners are able to get more from vary-
ing operators in a shorter period of time,
spend less time training, and therefore
get more time machining.”

Advanced Features
Due to the complex
created durin '

and becaus Increasing rap-

id tr: e achining speeds, it is
i gly difficult for the machine
.0 or to foresee axis movements in-

side the machining envelope. This has
created a need for collision prevention
technology.

In Heidenhain’s new iTNC 530 CNC,
for example, integrated dynamic colli-
sion monitoring prevents collisions be-
tween the tool and machine components
and also between the tool and fixtures.
This is possible in both the Program Run
mode and also the Setup mode when the
machine axes are moved manually by
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popular, the demand for advanced
control functions related to five-axis
movement has increased.

the operator.

The CNC detects when the tool is in
danger of causing a collision and stops
the axis movements before this can hap-
pen, while at the same time issuing an
error message.

Thermal instability inside a machine

also can cause quality issues to arise in
multiaxis my @:"-ﬁese thermal in-
fluen 5&@(‘. chine accuracies and
wﬁp accuracies.
ese inaccuracies can be reduced
y kinematic compensation protocols
in the control. This new feature uses a
3-D touch trigger probe to measure the
position of a known and exactly dimen-
sioned calibration sphere from various
rotated axis positions.

The operator then receives a log that
shows the true accuracy during tilting in
real time. If desired, this feature, called
KinematicsOpt in Heidenhain’s system,
can automatically optimize the axes that
have been measured.

As the trend moves toward higher feed
rates and more accurate cutting paths,
CNC:s keep pace through shorter block
processing that comes only through bet-
ter joint engineering relationships be-
tween the control builder and machine
builder. In addition, advanced contour
filters, new algorithms, and the latest in
computer hardware reduce machining
time and errors.

“We have increased the memory on
the control itself to allow faster acquisi-
tion of data, even faster than the current
Ethernet interface,” said Warner.

Data Processing
There are two options for entering data
into a control. The first entails entering
data directly at the control; the second,
in an offline session.

“As customers do more powerful pro-
grams at the control, the graphical inter-
face allows the operator to check his
work, reducing programming errors,”
said Warner.

Performing G-code programming and
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CNC systems today have the ability to
offer both conversational and G-code
programming options, a flexibility
necessary for today’s manufacturing
environment.

said Nelson. “If a machinist can under-
stand the full depth of capability of the
system, that’s great, but it is more usual
that the operator will be limited in his
time to learn the system.”

This creates a need for a single con-
trol that allows a simple approach ini-
tially, but also will allow more adva
features when the time is co

system must be easy to
ing up the strength: n CN C
While old td, editing G-

code at tiﬁ%l should be eliminated
0S| , added Nelson.

ode will always have a home. In
e-plus-axis machining, trying to pro-
duce a [program in a] CNC conversa-
tional system would be mind-boggling.
Also, never forget that the best conver-
sational operations are always relating
internally to G-codes,” he added.

With a Fagor CNC users can teach-in
numerical values, write-in values, and
also calculate the values while drawing
the part both conversationally and in the
Editing Assistance mode. All three types
of input are needed for the CNC to be as
productive as possible.

Also, the operator should be able to
quickly and easily use one screen to
make all changes to an operation. The
company’s 8055MC and TC controls, as
well as the new 8065 series of controls,
allow this.

“You can’t be bouncing to three dif-
ferent screens to make one functional
change in an operation,” said Nelson.

CNC Graphics In

Conversational Operations
Human-machine interface (HMI) graph-
ics shown during conversational opera-

editing tasks directly at the control is a
process that some shops find practical,
and others do not. However, according
to Warner, its total elimination is im-
practical.

“For simple programs [this elimina-
tion] would be a mistake,” said Warner.
“For more advanced programs, editing
should be done back at CAD phase,
where the program was originally pro-
duced.”

In cases when editing must be done
at the control, CNC builders have given
the user the ability to transfer programs
into more intuitive, conversationa)ﬁ(
grams to allow easier editing. )

CNC systems today have the abrhty
to offer both conversational and G-code
programming options, a flexibility nec-
essary for today’s manufacturing envi-
ronment.

“Everyone is realizing that the more
capable a system is, the more you can
produce with it,” explained Fagor Auto-
mation Sales Manager Wayne Nelson.
“You can’t just have a conversational
CNC or a G-code system. You need to
be able to feed data in both ways. Even
down to individual operations, you must
be able to use the strengths and insights
of every employee to make deadlines
that help the bottom line.”

Previously lot size determined the
type of data input. Small lots were done
at the machine, and large projects were
created elsewhere. This is no longer the
case. .

“Everyone in the operation must be
able to use the system to their best abili-
ties so you can focus on productivity
with the least amount of interference,”

tions and pathfsolid graphics for pro-
gram testing are both critical in today’s
machining.

Icon-driven, conversational program-
ming CNCs have graphic depictions
of the cycles that let operators easily
identify and choose the operation that
is needed. As mentioned, a single page
should have all the pertinent informa-
tion about the operation, including
roughing, finishing, machining condi-
tions, spindle specifications, choices of
conventional or climb milling, ramping
angle between layers of machining, and
cycle options.

“From that graphic representation of
the operation, each individual require-
ment is defined both in the graphic and a
supporting text line that help the opera-
tor understand exactly what i 1s needed,”
explained Nelson,, <~ ’

Each oy:%ﬂ"'\ can: _jae run individu-
ally ora p'l ‘of @ saved program, and it
alsg anged at a later date.

other reason for a graphical inter-
ace is for path/solid graphics.

“Ever crash a high-speed machining
center?” asked Nelson. “Let’s do it on
the screen.”

In the current Fagor 8055 and 8065
series, for example, feature graphics
plots and representations of a part pro-
gram run in solid 3-D graphics on mills
and 2-D graphics on lathes. The lathe
units also show a proportional view of
the tool and nose radius relative to the
part.

Milling path graphics and solids also
give the operator controlled choice of
simultaneous screens in each plane and
isometric.

“We as developers must always find
ways with which we can more easily re-
late between the operator and his task,”
said Nelson. “A mountain of work al-
ready has been done to make HMI more
modular for the integrator and simpler
for the operator, especially in multiple-
channel systems. Features like premade
five-axis graphics, G-codes, and crash
zone relationships between channels
and axes must keep stride with speed
and diversity of the control. It also has
to be understandable so it can be func-
tional and safe to operate.”l

For more information, visit www.
heidenhain.com and www.fagorauto
mation.com.
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