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Robot Control

Multi-Axes motion
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Multi-axes coordination

®* Multi-axes machines require coordination

of the motion of individual axes to

Pneumatic

complete a task. oylindor

Linear axis

®* Consider a CNC milling machine with a
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two-axis table and a vertical Z-axis with the

spinning cutter.
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Cut pieces

* By coordinating the two axes of the table,
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we can create circular cutsin a part.

o Coordinating all three axes enables

complex 3D cuts.
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Moving the axes of the machine
® There are three basic approaches we can take in moving the axes of the machine
1. Move one axis at a time
2. Start moving all axes at the same time (slew motion)

3. Startand finish at the same time (interpolated motion).
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Slew Motion

In slew motion, all axes start moving with the same speed and at the same time but each axis finishes its

motion at a different time.
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Exa'ﬁﬁ'ple

* Consider the machine shown in Figure

beside.

* If both axes are moving at the speed of 4
cm/s using trapezoidal velocity profile with
ta=td=0.2 sec,

* how long will it take each axis to complete

its move?

xVY
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® The X-axis motion parameters are:

4 cm
V. = 4 —

x sec \ i

L=16cm s, L ;

t, = 0.2 sec ~§~ ’ ;

g i

0 i
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Solution
The X-axis move time is: The Y-axis move time is:
L 16 L 12
tm/xZa—tQZT—O.Z tm/yZa—taZT—O.Z

tm/x = 3.8 sec

The total time for the X-axis to complete its

motion

trotal/x = tmyx T 2t = 4.2 sec

tm/y = 2.8 sec

The total time for the Yaxis to complete its

motion

tiotal/y = tmyy + 2t = 3.2 sec
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Note:
The Y-axis finishes its motion 1 s Y,
before the X-axis.

As a result, the tool tip will not follow the

straight line shown in the figure beside.
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Interpolated Motion

In this mode, the motions of the axes are coordinated by the controller.

Linear and circular interpolation can generate lines and circular segments.
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Interpolated Motion
® There are two approaches to achieve this:

1. Slow down the faster axes while keeping the acceleration time, za, the same as the axis that

takes the Iongest time to complete its motion

2. Slow down the faster axes while keeping the acceleration, a, the same as the axis that takes

the longest time to complete its motion.
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Exa'ﬁiple

* To make the tool tip follow the straight line
between points “A” and “B”, we can tell the

controller to interpolate the motion.

® |n this case, it will execute the motion of the
longer move as programmed (X-axis) and
slow down the shorter move ( Y-axis) so that

they both finish their moves at the same time. [
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® Given i

A cm
v, =4 —
x sec
L=16cm
t, = 0.2 sec

what should be the new speed of the Y-axis

Uy, so that both axes finish their moves at

the same time?

Keep L, the same for both axes.

xVY
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Solution
* we found that the X-axis will take 4.2 s to finish its move.

®* Therefore, the total motion time for the Y-axis will also be

¢ ttotal/y = tm/y ~+ Zta — tm/y = 3.8 sec

- L 12 3cm
Y tmyytta 38+02 T sec
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Homework
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Thanks
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