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YzaxaeMul rccnoamMH Tondaes,
BrnaroaapuM Bac 3a Bawe nucbMo OT 19 ¢eBpans c.r.
M 3TUM NUCbLMOM OTBETUM Ha BOMPOCH 10 MCMNTAHUK
IpaHyJZioMmeTpa MMKpoH. Ha ocTanpHbe Bami BONPOCH
bynem orsBeTuTh B Bnixamwee BpeMs OTAENbHHM NUCb-
MOM.
llournawaeM Bawero crneumanucra B OUMHASHIAUK B
OTaen 3neKTpOHUKM A/O "OyToxymny". Baw cneumanucr
byneT nposec:M McnuTaHue rpaHynoMeTpa MMKpPOH Ha
oboraruTensHon ¢abpuxke BamMMana Hawewl GIPMH.
Taxum obpaiom, oH byner paboratb U B 3cnoo u B
BammMane.
llpennaraeM n:OBeCTM MCNHTaHMe C 24 anpens no 25
Mas 1988 r., m opraHu3yem BaweMy cneumanmcry
noe3naxu B OMEISHAMM, NUTaHUe U Xujbe 3a CBOM CYeT.
Ecnu Bu Bynere npeapapuMTenbHO nNpucriaTs MCNBETaeMue
YCTpOMCTBa H&é4, NPOCUM HanpaBUTh MX B aapec:
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B ynaxkoBKe u OTNPzBOYHHX AOKYMEHTaxX npoc#M Bac
3anucartb "3Ha.< XUMMHKUHEHR".
[lpiinaraeM X 2.°0MYy NUCBMY COCTABNEHHYW KaMy npor-
paMMy MChETahiif. [JO UCNHTAHUA MH OXMhaeM NONYuMTE
OT Bac cornawcHue O XKOHOMAEHUMNANbEOCTH, XOTOPOE
Mu Oynerm nozn..caTs.
HazeeMCs, 4YTO CMOXeM MpPOBECTV MCHRHTaHME MUKpOHA
B MpelyIoXeHHH) CPOX U C YCnexoM.
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Boost Plant Profitability with

1S ]}FE‘SE‘I'i'tiI]E \HI@ @)Y PSI-200 Particle Size Indicator
in Binland. .
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The PSI -200
Is the Efficient, Low Cost, Minimal
Maintenance Selution for Better Grinding Control

Q outokumpu electronics
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Enhancing Profitability Through Tighter Grinding Control

Whether you choose to monitor and
manually control a single mill, or opti-
mize the metallurgical performance of
multiple mills, the PSI 200 Particle Size
Indicator will increase the profitability of
your operation.

The economic performance of gold,
base metal, industrial mineral and other
ore beneficiation plants are strongly
influenced by the quality and consisten-
cy of their grinding control. The operat-
ing efficiency and profitability of process-
es such flotation, leaching, CIP, phos-
phate digestion, magnetic separation,
thickening and filtering all benefit when
the milling process is stabilized. Particle
size measurement can play a major role
in the stabilization process. It permits
the consistent production of an optimal
grind despite variations in mill feed rate,

ore type or hardness. Precise grinding
control enhances throughput, recoveries
and grades while preventing over con-
sumption of energy, chemicals and
grinding media.

The Outokumpu mining group places
considerable emphasis on instrumenta-
tion and automation. It was the first
company to install on-stream analysis
and digital based process control in its
concentrators. The importance of mea-
suring particle size has always been
recognized, however, the high capital
and operating cost of the available ultra-
sonic and laser equipment inhibited its
use.

Outokumpu’s electronic group,
Outokumpu Mintec Automation, was
instructed to develop an affordable parti-

cle size analyzer. The specification stip-
ulated that it must be accurate, rugged,
reliable and require minimal mainte-
nance. It also had to be suitable for
interfacing to a computer based process
control system. Outokumpu Mintec
Automation embarked on three
avenues of research. One investigated
the use of laser sensors, another ultra-
sonic techniques, while the third devel-
oped a mechanical measurement
method.

In 1991, after extensive testing on
Outokumpu’s own plants, we introduced
the PSI200. The mechanical design
was chosen and it met and exceeded
the criteria set out in the specification.

PSI 200's UNIQUE MEASUREMENT
PRINCIPLE

When Mintec Automation first intro-
duced the PSI 200 some people were
skeptical. They could not understand
how such a simple measurement princi-
ple could work. Fortunately, because of
our track record, as the world's largest
manufacturer of on-stream X-ray analyz-
ers, many people wanted to try the PSI
200 despite its unique measuring tech-
nique. Within a relatively short period
more than 150 units were sold. Many
customers placed repeat orders
because they were impressed by the
PSI 200's accuracy and reliability.

The unit’s innovative sensor has a recip-
rocating caliper that operates like a
micrometer. As the slurry flows through
the measuring sensor individual parti-
cles are randomly gripped between the
faces of a piston and anvil. Each time
the caliper closes, it accurately mea-
sureg a particle and the data is stored.
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Run of the mill

Arguably, the most significant contributor to the greater efficiency of tumbling mill
operations has been control technology, suggests Kyran Casteel
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For many years now, metal mining companies such as Outokumpu have argued that
establishing optimum grinding conditions for different types of ore and various feed
rates, then maintaining precise control of the grinding operation, makes the best use
of the expensive energy delivered to the mill. Not only that, well controlled mill
output translates into greater plant throughput downstream, higher recoveries,
improved concentrate grades and a reduction in operating costs. In recent years,
research workers and numerous development teams (including Outokumpu’s own)
have been improving control technology to achieve these objectives. And further
progress can be expected on this front too, as research into newer techniques such as
neural computing continues. Presently, both specific process control units and
general industrial control systems and equipment are being applied to grinding
circuit control. Here are just three examples.

Finnish finesse Cosmic control InTouch with plantinum

Finnish finesse

Outokumpu Mintec has developed the Grindcon family of integrated milling control
facilities for very small to large operations. The Finnish company says the Grindcon
concept is based on distributing advanced environmentally hardened. competitively
priced instrumentation and control hardware that is complemented with intelligent
application software.

Fundamental to this strategy is the ability to detect urider- or over-grinding, so
continuous particle size measurement is indispensable. For this purpose Mintec
developed the PSI-200 particle size indicator which, the company says, employs a
simple yet innovative direct measurement technique. In tests within Outokumpu
processing plants the performance of this device has compared favourably with
ultrasonic, laser and other particle size measurement systems. Typically accuracies



