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2 system accuracies of a few microns, while overlooking the
7 fact that Tm of aluminium grows by 23um for every 1°C rise
O in temperature!
@ Uncertainty about thermal behaviour can equally tempt
t—d the less experienced designer to oversize the motors “just to
g be sure”. A motor with a large safety margin will proboably
result in satisfactory technical performance, but will almost
certainly mean that the machine costs too much.
In fact, over-specification is a commen cause of price
i targets being overrun. Of course, this is not limited to the
| motion components — it is common for the mechanical
assembly to be seriously over-engineered in an attempt to
push the natural frequencies out of reach — but sadly this
often pushes the costs to new levels as well! Or it may
When the motion demands of a new prOject simply be that the initial machine specification has been
aren’t met by standard catalogue offerings, S oo g o
" ; . 4 Al the other end of the scale, systems run into just as many
there satem ptat|on to d@ngﬂ da SYStem En-hOUSQ. problems due to under-specification. The problem here is
: But this is not always the best approach, wams =Srge amolntyor diaski money are/pit Inio the
' ane . . I . f machine, with the shortcomings only becoming evident
' Phlllp Walllngton, commercia d Irector o when the first prototype — sometimes the only prototype — is
‘ . the motion control SpQCia”St, Q—Sys built and tested. Then, more time and money are directed to

trying to resolve the problems. Sometimes, the true cause
takes a while to be exposed. Inthe worst cases, the
Precise motion and positioning control approaches what can be dangerous territory  problems may only be resolved by a complete redesign.

are essential elements in more and more  — designing and developing a system in- Any of these problems can result in what would have
: machines, from large-format graphics house. Most designers are skilled and been a good product never making it out the door.
i printers, to digital hologram systems, and experienced individuals — sowhy shouldn't ~ Sometimes, the pain canbe so great that it leaves the
' . from laser wafer dicing to sliced-bread they be able to design their own motion designer with a lasting mistrust of a particular technology that
bagging. Because of this huge diversity of system? Well, put simply, it's a specialist field  they will never overcome. In the extreme, it can cause some
| applications, each with its own, often very and there are many potential pitfalls. It's a companies to head off in a completely different direction.
specific, requirements, selecting the right little like me deciding to design and build
| products — or even the right approach - fora  my own house - it would be my design but, > Unique linear motors g
! given project can be a difficult task. if | finish it and manage to build it, it will For precise motion control, positioning and stability, linear |
The first step for many designers is to probably have taken too long, cost too motors often yield the best overall performance — but
Z search the Web sites and catalogues of much, may not be all I'd hoped for, and achieving this is not always straightforward. Because of the
: ' motion component suppliers —a daunting could certainly be improved upon with the - unigue nature of the linear motor, it can expose the
task — with the aim of finding off-the-shelf involvement of experts. weaknesses of a machine structure like no other type of drive.
I products that will satisfy the project There are many examples of motion Unexpected natural frequencies in the structure generate
requirements. This is a time-consuming system projects that have not yielded the undesirable and often unacceptable resonances when
process and the end-result is often less than ~ expected or desired results. Often these performance is pushed — and linear motors give the scope to
hoped for. Realistically, a standard productis  systems have been designed or developed  push performance to the limits. But their very strengths can be
| unlikely to be the perfect solution for a in-house by engineers at the top of their field  their downfall - many designers have tried, failed and walked |
I specific machine requirement. Too often, the  and experts in their own processes. Butthe  away from the technology. That is very sad. ;
i designer will either find no appropriate performance of a mation system is affected Often, motion control specialists are called in to examine a
I answer or may be drawn to an “almost good by many things, some far from obvious. motion system that is not performing as expected — or is
enough” standard product that will need simply not performing! On one occasion, a linear motor stage
design changes and probably performance > The motor sizing trap had been mounted on an optical bench with the intention of |
compromises. For example, motor sizing can be a trap for improving the throughput of a system which repeatedty
The only really successful machine designs  the unwary. It is not simply a question of positioned a target over a fixed laser while details were
using standard components are those finding & motor that delivers enough force or  written. All went well in initial tests, but as the speed was
! produced with the motion components torque. Thermal performance is a major increased, exploiting the performance of the linear motor, the
' selected early in the process, with the rest of  cenfributor to success or failure, and wiritten features began to blur.
| the motion system being designed around datasheet information is only part of the Examination showed that the linear motors were doing
| them. But scmetimes this is simply not story. Small variations in motion profile and their job perfectly, but the resulting reaction forces were
practical. duty oycle can have huge impacts on the puiting the entire optical bench into oscillation on its interal
Without being able to use standard amaount of heat generated — and that heat has  ubber isolation mounts. The motor performance had
catalogue products, the designer now to g0 somewhere. People often talk about exposed a fundamental weakness in the system design that
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