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GYS induction heaters:

Heat without fire

Induction heating looms large in manufacturing industries andJdn oomestic
cookers. What's it about, and can it help in the farm wiikshop?

l wy-Tuel gases have warmed up steel
on farms sinde Adarm were a lad.
With good reason: il the equipment

i properly maintained and iT the
operator follows well-delined procedures,
oxy-acetylene in particular is a safe and

l effective way 1o heat a wide range of material

thicknesses. And you can cut and weld with it
But while the equiprment itself is relatively
cheap, cylinder rental and gas isnl. Moreower,
the two salety-related ‘ifs” above generate
enough concern that, in thesa risk-averse days,
s0Mme companies have banished gas from thesr
WAk shipes.
Yol things sXill seize up and get bent. 5o what™s
the alternative? Induction heating heads a
wery short list. While its much more of a
single-trick pany - al east at farm level - thal
trick is a pretty neat ane: heating withowt a
Marme or physical contact.

isingly
capable._ but not chemp.

What's Q:Iil‘lf:i on?

Electronics are behind the magic. An
induction heating set first changes single-
or three-phase electrical power o high-
frequency alternating current; that is, ane
which reverses MNow direction rapidly and
endlessly. This current goes [0 an
eleciromagnet which, in respanse, produdes
a strong magnetic Tield which also Tlips
direction rapidly.

IT ywou then put a conductive abject, typically
a metal, in that flip-Niop magnetic Tield,
alternating electric currents appear in the
object - despite it having no contact with the
electromagnel. These strang, consiantly Meck
Macking currents loge some energy as heal as
they owercome resistamce to thedr Mow, 5o the
whole abject heats up.

How hat things get, how quickly they heat,
and how far that heal penetrates is decided
by Uwid rain things: the material's resislance
and the intensity/Trequency of the magnetic
Teld it's sitting in.
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THE SHORT VERSION

I Induction eguipment heats
electrically conductive materials
using a strong magnetic Tield

= Mo open Tlame makes the process
ntrimsically safe - with caveals

I Swappable accessories match the
process o various material shapes
and thicknesses

= High initial ir tment implies high

A5 with MIG and TIG welding sets, induction
heating technology has drifted slowly down
o farm workshop bevel. To see what's offered
by units at different price points, we look at
kit Tram GYS, a Frendh company specialising
in welding and charging equipment since the
mid-1960s. Offered though its Rugby-based
UK arm and independent deabers, the
Powerduction 3710 i< a single-phase portable
unit listed at £2 799 befare VAT, while the
lop-line Powerduction 22000 needs three-
phase power and costs £8.550. Bath units are
water-cooled, which extends their duty cycle
[see below) compared with cheaper air-
codled alternatives.

barse mochine’s usefuiness

Swoppatle inductars screw an to the lance after
shuiting off coodant.

o good ided.

The big and the small of it. G¥5's Powerduction
200G weighs 130kg and delivers 22kW
heating power, while the rather more partabile

Powerduction 370G
. . _ puts out 3. kg ond
- E‘;._ ", comes in at 15kg.

e

Different optional inductors coueRWTMIONS WAArking oTgles and moterio! oross-sections, incregsing the

The 220L6's lance is 0 sizenbie hump, making the optional side handie

Ends of a spectrum
Babyy of the Powerduction range, the 37LG
nseds a 134 single-phase supply to produce
its rated 3. 7kW heating power. It can run fram
agenerator, but anly if the power supplied is
frequency-stable and spike-free. The unit
weighs 15kg {of which 1.5kg is coaling water)
and its 2.0m-long mains and output leads
allow reasonable reach. Heating i adjustable
in 250W steps; duty cycle is generous at 70%,
ie the unil can operate at full autput far seven
minutes in every 10 before shutting down.
The maker claims good performance: for
example, at full power the
371G can bring a 10mm bar o
red heat in 155ecs, or heat o
red one Mlat of a M10 nut in
just one second.
Al the other end of GYS's
range sits the 220LG. As you
might guess Trom the name,
hooked up to & 324, three-
phase supply the 220 knocks
out 22kW at 100% duty cycle.
It's certainly a big boy,
weighing 130kg and carrying
301 of coolant. Supply and
output leads are 4.0m and
6.0rm bong respectively, with
the latter gantried to take
cable weight from the user.
Clairmed performance s
impressiie: 2sec 1o red-heat a MAS nut, 1258
to spot-heat Brmm plate, 4sec to heat 10mm
bar.
Each unit's output lead finishes in a lance,
tipped with an interchangeable inductor.
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BT i1 worksHop

While the lances differ in size and design
according to the power they must handle,
both are water-coaled; water temperature is
hedpfully Magged on the control panel. Youll
so@ from the pictures that various sizes and
types of inductor are on offer. Most are
copper blocks surrounding an exposed and
potentially fragile ferrite core, the latter used
Lo direct and amplily the magnetic field, while
athers are loops of pads. Variations of
inductor angle, shape, and size lots the user
match a tip to the job, whether it's spot-
heating an item or full-depth, all-round
heating a bar or tube. When changing
inductors a bitton isakates the coalant supaly.

Deep heat or shallow?

A mentioned, the extent and penetration of
heat depends on the Mrequency and size of the
magnetic field coming fram the inductor. Lower
frequencies heat deeper, higher frequencies

rare shallowty. The 37LG runs at 20kHz-A0KHz,
the 220LG at 20kHz-E0kHz. The neat thing s
that both units adapt their output Treguency on
the fly, the aim being to generate a much heat
a5 poesible a5 deeply as pos<ible.

Summary: Induction heating will bring
electrically conductive metals to red hot and
beyond without using an open flame. The
process suits work where heal must be
localised; for instance o preserve bearings,
seals or rubber boots: where all-round access
i dif ficult, and where the reach of a gas tarch
Tame risks damaging or setting alght wiring,
crop residue or old oil/grease.

The GYS wnits shown here are capabie
products with price tags to match. Other,
more basic kit is an the market, incliding
relatively bow-output units whichinon Troma
12V supply. So as always, it will pay to da
vour research before buying. fnd the battorm

SOME SAMPLE APPLICATIONS

WATCH oUuT

There may not e adlame while an
indiction heater S 18 WS, but there
is a strong magnetic field at the
busingéss end . sirong enough
potentiallysio interfere with a heart
pacermaker. That, plus the possibility
af steel-based jewellery making a
bBesling wior the  inductor head,
suggests caulion.

line? Induction e ating brings many significant
flusses. Yel it can't beat oxy-Tuel gas heating
Of gakany where convenience, ar out, weld or
Warmup big areas. Induction heating certainly
has & place in a farm workshop, but don't
chick out the cylinders just yel

Alexander Bertling, Andrew Pearoe

NUTS AND BOLTS

- A iy e A
A 90° head (left) puts heat into o nut difere OCEeSS is good, uiiile its fat-foced brother is better where

access is limited. in both coses, the gebs” odjustotle outpat helps localise heating.

STRAIGHTENING

Lefe
Where mammow-band heat is needed an induction

SHAFTS, PULLEYS, SPROCKETS

Tap:

GYS's ring inductors span diameters from 25-
1XImm, giving 360° heat input. Mox power
from the 220LG browght this SOmm shaft to
warfable heat in wnder three minwtes.

heoter works venpaell. This d0mm-thick link Right: Hand'y: a smailer ring inductor hested oniy the
arm come to red heat after Smins at the Careful - sheet steel metal melts fast when too sprocket bass and not the shaft, so the

20U Gs full owtput. much heat is diolled in of the set. sprocket pulled off egsiy.
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