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EGEND
3-digit LCD display with floating deci nal
poi nt
Unit of measurement: pm mm nils, inches
NON- FERRQOUS i ndi cates use of ferrous or
non-ferrous substrate
ON pad to swtch the gauge on. Automatic
switch-of f occurs approx. 90 seconds after
| ast reading
1. STATS pad to display statistical values
2. STATS plus ON. switches between single
and conti nuous neasurenent node.
1. CLEAR pad to cancel |ast reading and
statistics
2. CLEAR plus ON: switches between
short-term and | ong-term node
1. ARROWKkeys to set calibration val ues
2. One ARROW plus ON:. displays probe
Identity no., software version and
di spl ay test.
3. Both ARROW pads plus ON. changes
basic calibration
Battery conpartnment at rear
1. ZERO pad for zero calibration
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2. ZERO plus ON: switches between
pm m s

BAT : Note: change or recharge battery
Socket for nains adaptor

Pr obe socket

Type and identity no. of probe
Spring-1 oaded sl eeve to hol d probe
V-groove in the probe sleeve for
rectangul ar positioning on convex
surfaces

Product sanpl e

| nstrunent with case
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OPERATI NG I NSTRUCTI ONS
for the coating thickness gauges wth
m cr opr ocessor

M NI TEST 1001 and M NI TEST 2000

These gauges work either on the magnetic
i nduction or on the eddy current principle
and conformto the industrial standards:
DI N 50981, 50982, 50984
ASTM 499, B 244
| SO 2178, 2360
BS 5411

1. Applications

The M NI TEST is a conpact, handy gauge for
non-destructive, fast and accurate coating
t hi ckness neasurenent. It is suitable

both for outdoor and for |aboratory use.

The gauge has a range of applications,
i ndi cated by the various probes avail abl e.

F probes work on the magnetic induction
principle and are designed for non-
magneti c coatings such as al unm ni um
chrome, zinc, copper, varnish, enanel,
rubber etc., on an iron or steel substrate
and al so al |l oyed and hardened nagnetic
steel s.
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N probes work on the eddy current
principle and are designed to nmeasure
i nsul ating coatings on all non-ferrous
nmetal s and on austenitic steel.

Descri ption

The M NI TEST 1001 nodel is supplied with
one probe:

ei ther probe type F1 for neasurenents on
steel, or probe type N1 for neasurenents
on non-ferrous nmetals. The neasuring range
of each |ies between 0...1250 pm

The M NI TEST 2000 nodel has an additi onal
statistics feature and is supplied with a
maxi mum of two probes:

either wwth type F400 and/or F1

and/ or types F1/90 or N40O

and/ or types N1 and/or N1/90

or with types F1 and N1

or with types F400 and N40O.

There is no data print-out for the

M NI TEST 1001 and 2000 gauges. Qur

nore versatile M N TEST 3001 and M NI TEST
4000 gauges have an integrated interface
for connection to a printer and PC. Pl ease
ask for further details.

Equi pnent
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Conpri sing: gauge with probe(s), alkaline
battery, zero plate (iron or alumnium, 2
calibration standards and instructions in
several | anguages.

Recommended accessori es

- additional probes for different uses
- convenient carrying case

- clear-view cover for dust protection



Speci al accessories
- mai ns adaptor 220V AC/ 12V DC
or 110V AC/ 12V DC

- NiCd plus charger 220V AC or 110V AC

- lithiumbattery for approx. 30,000
nmeasur enent s

- probe guide for highly accurate
nmeasur enment and for neasurenment on snal
conponent s.

4. For quick reference

For users who are already famliar with the
gauge, the basic functions of the M N TEST
are described in a separate quick reference
gui de; the guide is, however, no substitute
for these conplete operating instructions

5. Probes

5.1 Probe construction

The probe unit is spring-nounted in the
probe sl eeve. This ensures safe, stable
positioning of the probe and naintains

a constant probe contact pressure.

A V-groove in the sleeve of the axial
probe ensures accurate neasurenent in the
case of angled or convex surfaces. The
axi al probe should be held by the sl eeve
(see illustration).
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The hem spherical probe tip is nade of
hard durable material (hard nmetal for F
probes, ruby for N probes).

The gauge automatically adapts to

whi chever probe type is fitted. An error
nmessage (e.g. EO02) will appear if the
probe characteristic is not progranmed
into the gauge or if the probe is faulty.
(see al so section 23 on trouble shooting)

Probe identity nunbers

Pr obe Range Probe identity
type no. (series)

F400 (O... 400 pni 16 mils)  06...10
F1 (0...1250 pn(50 mils)  11...14
F1/90 (0...1250 pmi 50 nmils)  16...19
NAOO (O... 400 pni 16 nmils)  51...54
N1 (0...1250 pm 50 mils)  56...59
N1/ 90 (0...1250 pmi50 mils)  61...64

The probe identity nunmber shown in
brackets (see Nr.13 in the illustration)
nmust correspond to the nunber in the
gauge nenory. Please quote this identity
nunber when ordering replacenent probes.

Di spl ayi ng of attachabl e probes
The gauge nust be switched off.

Hol di ng down one of the ARROW keys,
press ON and keep both keys depressed
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for approx. 3 seconds. The probe identity
nunbers wi Il now be displayed in the
foll ow ng order

Software version e. g. 2.03

I dentity nunber, 1st probe, e. g. 51

| dentity nunber, 2nd probe, e. g. 56
etc. for further probes

Al'l segnments (display test)

RN E

6. Preparing for neasurenent
6.1 Check power supply

1. - 1x9 volt alkaline or
l'ithiumbattery or
- 1x9 volt Ni Cd or
- a mai ns adaptor
2. Check the condition of the battery by
attaching the probe and depressing ON
- no BAT display: battery is charged
- flashing BAT display: warning -
| ow battery charge
- permanent BAT di spl ay: change battery
i mredi ately
- if the gauge switches itself off
directly after being switched on, the
battery is discharged and needs
repl aci ng.

A |l ow vol tage does not in any way affect
the reliability of gauge readings.

6.2 Connect and screw in the probe
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6.3 Switch on gauge using ON pad.
Hol d the probe in the air at the sane
tinme.

- The | ast neasured value, if avail abl e,
wi || now appear.

- Readings can be taken inmedi ately
i f the gauge has al ready been cali brated.

- The gauge will switch off automatically
about 90 seconds after the |ast reading.

- The gauge also switches itself off if the
probe i s di sconnected.

- The last reading, the calibration
val ues and any current statistics remin
in nmenory. |If the power supply is
interrupted, as in the case of a battery
change, these values will be erased.

7. Ceneral remarks on calibration
1. Calibration sanple
Calibration is the nost inportant
requi renent for accurate measurenent.
The nore closely the calibration sanple

mat ches the product sanple, the nore
accurate the calibration itself wll be.

Exanpl e:
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If a coating is to be neasured on a
mld steel cylinder, diameter 6 nm/
1/4 inch, the calibration nust take

pl ace on an uncoated steel cylinder of
identical quality with an identica

di anet er.

The calibration sanple nust correspond
to the product sanple as follows:
- in the curvature radius of the surface
- in the characteristics of the substrate
- in the thickness of the substrate
(if thinner than 1 mMm/ 40 mls.)
- in the size of the area to be neasured
(for small conponents)
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Ef fects of the substrate thickness

In the case of steel substrates, the

t hi ckness is of no consequence as |ong

as it is greater than the measuring range
of the probe in use.

In the case of non-ferrous netals, it is
sufficient if the substrate is 50 um

2 mls thick, on condition that it is
firm enough not to give way under the
pressure of the probe tip; e. g. athin
coating on an alum niumfoil can be
nmeasured if stuck on a hard base.

The encl osed iron and al um nium zero
plate are for test purposes only and
are not generally reconmended for

cal i bration.

Excepti ons:

A zero plate may be used for calibration
if the product sanple has a snooth even
texture (not shot-blasted) and

a. wWth steel conponents thicker than
1mm 40 mls; in this case, the encl osed
iron zero plate nmay be used for
calibration by placing it on the coated
sanpl e.

b. with al um ni um conponents thicker than
50 um2 mls. In this case the encl osed
al um ni um zero plate may be used for
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calibration. Thin alum niumfoils nust
be stuck on to a firm substrate.
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3. Hi gh-precision calibration

To achi eve hi gh-precision readings, it
is advisable to set zero several tines
i n successi on.

The gauge will automatically establish
an average zero.

4. deaning the measuring point

Before calibration the neasuring point
and the probe tip nust be free from
grease, oil, scraps of netal, etc. The
slightest inpurity affects neasurenent
and di storts readings.

5. Bl eep signal

Whet her the probe is being used for
calibration or for neasurenent, it nust
be held in place until the bl eep sounds,
it can then be lifted off.

6. Tenperature conpensation feature
No recalibration is necessary in
vari abl e tenperature conditions as the
gauge wi Il automatically take these into
account (see technical data).

8. CGeneral remarks on neasurenent

If calibration has been carried out
correctly, all associated readings wll
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remain wWithin the guaranteed tol erance
limts (see technical data).

Froma statistical point of view, one
reading is no reading. For this reason,
any readi ng displayed by the MN TEST is
in fact the average of five "invisible"
readi ngs. When the probe is applied, these
five readings are evaluated in a fraction
of a second and di spl ayed as a nean val ue.

Wth the statistical programof the

M NI TEST 2000, the nean calibration val ue
may be nore accurately estimated if the
probe is activated several tines at a
signi ficant measuring point. Any freak

val ues can be erased straightaway with the
CLEAR pad. Wth pipe probes, however, the
| ast reading (possibly a freak reading)
cannot be erased (see section 10).

The final reading is a result of

1. the statistical calculations and

2. the guaranteed tolerance limts of the
gauge.

Exagple:

TH (coating thickness) = X + s + t

153 um /6.0 mls
+3 um/0.12 mls

nean val ue
standard tol erance
gauge tol erance range,

e.g. £ (1%of reading + 1un’ 0.04 m | s)

X
S
t



TH
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(1.5 pm+ 1pym) = 2,5 um or
(0.06 mils + 0.04 mls) = 0.1 mls

5.5 um or

TH

+
6.0 mls = 0.22 mls
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9. Calibration and nmeasurenment using probe

ty

pes F400, F1, N400, N1

1. Place probe on an uncoated sanple (zero

2.

2.

1.

2.

coating thickness) and renove after the
bl eep.

Press ZERO pad.
The display will show 0. 0.

If the nean value is to be nmade up of
a nunber of zero val ues, repeat steps
9.1 and 9.2 several tines.

To delete the average zero (e.g. if
an incorrect zero value has been
entered):

pl ace the probe on the zero plate or
t he product sanple at |east once

wi t hout pressing the ZERO pad.

Now start taking a new set of zero
val ues to obtain an average zero.

This del etes the previous setting and
| ogs the new one.

Pl ace the calibration foil on the
uncoat ed product sanple, position the
probe and renove it after the bl eep has
sounded;
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The foil thickness should be reasonably
close to the assuned coating thickness.

4. Adjust to the foil thickness (CAL) by
usi ng the ARROW pads.

5. Now neasure: place the probe on
t he unknown coating, renove after the
bl eep and take a readi ng.

Pl ease note:

The ARROW pads can be depressed each tine,
but may al so be held down as a useful aid
to fast setting.

Cali bration and neasurenent using pipe
probes F1/90 and N1/90 (applies only to
M NI TEST 2000)

When pi pe probes are attached, the gauge
swi tches automatically to continuous
measur ement node.

1. Calibration and neasurenment are as
described in section 9.

2. The average-zero-setting is not
possi bl e.

3. The last reading can only be entered
into the statistics nenory by pressing
t he STATS pad whil e applying the probe.

4. To display the statistics, press the
STATS pad while the probe is lifted.

5. To delete the statistics, keep the probe
lifted and press the CLEAR pad tw ce.
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6. The last reading (which may be a freak
val ue) cannot be erased in continuous
node.
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Cal i brati on and neasur enent on
bl asted steel surfaces

The physical nature of bl asted

surfaces results in readings that are too
hi gh. The nean thi ckness over the peaks
can be determned as follows (using the
statistics program speeds up operations):

The gauge shoul d be calibrated according
to the nethod described in section 9.
Use a snpoth surface.

For the M NI TEST 2000, delete the
statistics by depressing CLEAR tw ce.

Now t ake approx. 10O readings on the
uncoat ed, shot-blasted surface to

cal cul ate the nean value. Wth the

M NI TEST 2000, it can be displ ayed

by using the STATS pad. This nean val ue
shoul d be terned Xo.

For the M NI TEST 2000, delete the
statistics once nore by depressing CLEAR
tw ce.

After this take approx. 10O readi ngs

on the coated and simlarly blasted
sanpl e to produce a nean value. Wth the
M NI TEST 2000, this can be displayed by
usi ng the STATS pad. This val ue should
be ternmed Xm
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6. The difference (Xm- Xo) is the nean
coating thickness over the peaks.
For coating thicknesses over 300 um
12 mls, the degree of surface roughness
is of such mniml significance for the
readi ngs that the above nethods can be
di spensed with. For calibration
pur poses, however, the rough surface
shoul d be snmoot hed over with, for
I nstance, enery cloth.

12. Calibration and neasurenent of chrone
coating on copper with probe types NOO,
N1 or N1/90 using a special foil

Use only the special neasuring foi
mar ked "chrone on copper". Do
not enploy any other kind of foil.

13. Determning the test result

The test result should be eval uated from
at | east 3 readings. The nean value is
then the nost likely. (See also section
8, Ceneral remarks on neasurenent)

14. Adjusting the basic calibration

In certain cases it can be of assistance
or even inperative to change the basic
calibration of the probe; e. g.

- if the probe tips are worn

- if replacenent probes have to be fitted
- for special applications
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(if necessary consult the nmanufacturer)
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If in the course of conparative
measurenments with precision standards it
beconmes evident that the permtted

tol erances are greatly exceeded, the probe
characteristic can be reset. Recalibrate
by entering 6 calibration values (1 zero
and 5 thickness readings).

The gauge shoul d be switched off;

e.g. by briefly disconnecting the probe.
Hol di ng down bot h ARROW pads, press ON
(correction node).

Pl ease note:

There will now be a short bleep foll owed
by a long one. No reading will be

di spl ayed. After each neasurenent and
after a pad has been pressed a | ong signal
will be heard instead of the usual short
bl eep. This confirnms that the gauge is in
basi c cal i bration node.

2. The first calibration value (zero)
results fromsetting zero. Repeating
this (setting a nean value) wll result
in an even higher degree of accuracy.
The procedure is described in sections
9.1 - 9.2.1 above.

3. Set the second and all subsequent
calibration values, by using calibration
foils in ascending order of thickness.
The nmethod is virtually that described
in sections 9.3 and 9.4. Repeat 9.3 and
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9.4 several tinmes in quick succession to
set a nean calibration value. This al so
ensures an increased degree of accuracy.

| nportant:

Even if the resulting val ue should be
identical to that of the foil, it is
still necessary to press the arrow pads

e.g. once up and once down.

The thi ckness of each subsequent
measuring foil should differ fromthe
| ast by a factor of at |east 1.6;
ideally it should be double the | ast
one, e.g. 50 100 200, etc.

After the 6 calibration values have been
entered, an arbitrary readi ng nust be
taken in order to switch the gauge off.
When the gauge is switched on again, the
new cal i bration values will be in force.

The basic calibration procedure can be
term nated sinply by detaching the probe.
The val ues already entered will not be
stored.

The manufacturers supply a set of 5
correction foils optim zed for the
M NI TEST neasuring range.

15. Statistics program- M N TEST 2000



27
The statistics program automatically
produces 5 statistical values froma
maxi mum of 255 singl e readings.
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15.1 Input of single values for statistical
eval uati on

1. Before starting a new series of
measur enents, the previous statistical
val ues nust be del eted: press the
CLEAR pad tw ce.

2. Readi ngs nay now be taken.
The readi ngs displayed w |
automatically be entered into the
statistics program

To continue a series of nmeasurenents

after the gauge switched itself off,

sinply press ON pad. Do not delete the

val ues allready entered, they will be
taken into account in the final statistical
eval uati on.

15.2 Displaying the 5 statistical values

The statistical values nay be revi ened
at any tine.

Each tinme the STATS pad is depressed, the
foll owi ng nunbered data will be displayed
in this order:

Mean val ue

St andard devi ati on

Nunber of measurenents.

H ghest readi ng

Lowest reading

arONE
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15.3 Deleting a false or freak reading
(not applicable to pipe probes)

15.

o

The gauge shoul d be swi tched on.

Press CLEAR once.

The | ast freak reading will be
cancel |l ed, and the | ast reading

(i f avail able) displayed.

Del etion nust take place inmediately
after the faulty neasurenent and before
t he next measurenent.

Deleting all statistics

To delete all current statistics, any
one of the follow ng three nethods may
be used.

The gauge shoul d be swi tched on and
t he probe attached.

Press CLEAR twi ce.

Only the unit of neasurenent wl
remain on the display, e.g. pmmls.

The power can be cut off for at |east
3 seconds, by, for instance, changing
the battery. Al statistics (and al so
the calibration values) will then be

automatical ly del et ed.

If the probe is changed to begin a new
series of neasurenents, the statistica
val ues are automatically del eted when
the gauge is switched on again.






15.

16.

31

Pl ease note:

5

Calibration does not in itself cancel
the current statistics. Readings taken
before calibration will be conbined with
t hose taken afterwards; both sets wll
be |l ogged in the statistics program

Cal i brati on val ues cannot be entered
into the statistics nmenory.

The calibration values are easily

di sti ngui shabl e from neasuri ng val ues;

calibration values can only be entered
by pressing one of the calibration pads
ZERO or CAL

St orage capacity overfl ow

If nore than 255 values are entered, the
5 statistical values cannot be updated,
t hough nmeasurenent can conti nue.

Swi t chi ng between single neasurenent and
conti nuous neasur ement node

- applicable only to M N TEST 2000 -

(N. B. Pipe probes can only function in
conti nuous node)

For special applications it may be
usefull to display continuous readi ngs
wi thout lifting the probe between

si ngl e neasurenents.
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1. The gauge is switched off:
e.g. by briefly disconnecting the probe.

2. Hol ding down STATS, press ON and keep
bot h pads depressed for about 3
seconds until the bl eep sounds.

3. Readings will now flash on the
di splay, but will not be acconpani ed
by a bl eep.

4. Al readings taken in this node
(max. 255) will autonmatically be entered
into the statistics program of the
M NI TEST 2000 for later eval uation.

5. Return to standard node by repeating
steps 1 and 2.

Pl ease note:
Conti nuous node cannot be used to set zero
(see section 9.2.1).

Swi t chi ng between short-term and
| ong-term nodes

The gauge is designed to switch itself
of f after about 90 secs. Under certain
conditions this can hinder operations;
inthis case transfer to the alternative
| ong-term node.

1. The gauge shoul d be sw tched off;
e.g. by briefly disconnecting the probe.
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2. Hol ding dowmn CLEAR, press ON and keep
bot h pads depressed for about 3
seconds until the bl eep sounds.

The gauge is now in |ong term node.

The gauge can be switched off by

di sconnecting the probe. Long-term node
will be retained even when the gauge is
swi tched on again.

3. Return to standard (short-term node by
repeating steps 1 and 2.

18. Switching between pmand mls

To switch between the netric system
(pm mm, cm,) and the Inperial system
(mls, inches), proceed as foll ows:

1. The gauge is switched off;
e.g. by briefly disconnecting the probe.

2. Hol di ng down the ZERO pad, press ON and
keep both pads depressed for about 3
seconds until the bl eep sounds.

The new unit of neasurenment will be
retained even if the gauge is swtched
of f and on again.

3. Return to nmetric units by repeating steps
1 and 2.
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19. Useful accessories

- See section 3 for optional extras.

- W also supply wet film gauges (using
the conb principle) which nmeasure wet
coatings on freshly-painted surfaces.
Measuring range; 25 pm- 800 pym/ 1 m|l -
32 mls.
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Mai nt enance

The M NI TEST needs an occasi onal battery
change but is otherw se maintenance-free.
It is extrenely robust, but, as with

any neasuring instrunent, it should be
handl ed with care.

Used batteries nust be renpved fromthe
gauge wi t hout del ay.

Cust oner service

Pl ease send a damaged or defective gauge
directly to us or forward it to us via
your deal er

We should be grateful if you could
encl ose a brief description of the fault.

Addi ti onal gauges and detectors

We manuf acture a whol e range of
gauges for neasuring:

- non-magnetic coatings and ni ckel
coatings on steel, using the magnetic
attraction principle
(M KROTEST type)

- gal vani sed coatings on all substrates
using the coulonetric principle
( GALVANCTEST type)
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- non-magnetic foils, sheetings or
coatings, using the continuous
magneti c i nduction principle
( ELEKTROTEST KDM uP type)

We al so supply pore detection units
for:

- insulating coatings on all netals
( POROTEST type)

- insulating coatings on concrete
( POROTEST type)

23. Troubl e-shooti ng

The following list of error nessages
expl ains how to identify and elimnate
faul ts.

EOL Probe type inconpatible with gauge
ECQ2 Probe faulty or not properly connected
EC3 Probe faulty
* probe needs repairing
EO4 Probe (or gauge) is giving unreliable
readings (e.g. as a result of strong
fluctuations in the magnetic field or
readi ngs taken on soft coatings)
EC6 Probe was held too near to netal when
swi tched on
EC6 Battery voltage too | ow
* insert new battery
EOC7 (Gauge defective
* gauge and probe need repairing
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EC8 Probe defective

* gauge and probe need repairing
EQX Software version inconpatible with gauge
E10 Software version inconpatible with probe
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EQL ... E1O Gauge switches off after nessage

E15 ZERO function not possible
* the value of the reading is too high
to set zero
restart zero setting

If faults occur wi thout an error nessage
appearing, e.g.:
- the gauge fails to swtch itself off
- readings are no |onger registered
- the pads do not work
- the readi ngs are inconsistent
then the quickest renmedy is a total reset.
Cut off the power supply for approx.
3 seconds and restart.



