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SECTION®G TECHNICAL DATA
IMPORTANT

The SERFILCOE10/2usestheelectronicproperties ofthe
base material as the basis for measurement. Large masses of
ferrous materials and strong electromagnetic fields adversely
affect these measurements. Therefore, do not attempt meas-
urements on steel benchtops or near electric motors, trans-
formers or high current conductors. If it is necessary to make
measurements on steelbenchtops, install a one-halfinch thick
insulator (wood, rubber, plastic, etc.) between the benchtop
and the materials under test.

Itis recommended that the instrument be allowed to come
into thermal equilibrium with its environment before use. This
ensures that the electronics are stable, thus minimizing de-
viation (temperature drift) after calibration.

Thesuppliedcalibrationstandardsandbase materialmust
be treated with care. The accuracy of this instrument depends
upon these and improper treatment or misuse will resultin er-
roneous measurementreadings. Itisrecommended thatthese
materials be stored in the provided “Ziploc” bag at all times ex-
cept when used for calibration. Qil films or oxidation on stan-
dardsormaterialstobetestedhave adverse effects. Large stray
magnetic fields may result in permanent magnetization of the
steel base material.

SECTION1
APPLICATION

The SERFILCO E10/2 is a non-destructive coating thick-
nessmeasuringinstrumentbasedupontheinducededdycurrent

principle. It is capable of measuring:

1. Non-conductive coatings on non-ferrous substrates.
2.Non-conductive coatings on para-magnetic substrates.

The SERFILCO E10/2 meets 1SO2360, ASTMB244,
BS5411(3) and DIN50984.

For other applications contact the factory.

SECTION2
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umn display. English alphanumeric text is displayed as well
as special characters commonly used in statistical analysis.
This display enables the userto operate the instrument with a
minimum of guesswork and a minimum of key strokes to ac-
cess statistical results. It will prompt the user for numeric en-
tries, display statistics and display error  messages should
any problems develop.

The display (normal mode) is divided into four fields. Each
field will always be present at the same location. Refer to the
following figure:

MODE The mode field displays the active state of the in-

MODE DATA UNITS

DATAORINSTRUCTION

strument. Thepossiblemodesare CALIBRATE,RESULT,MEAS-
URE, REVIEW, RESOLUTION, UNITS and BATCH.

UNITS The units field displays the measurement units.
This field contains two characters. These charactersaredis-
played as ml, IN, AD, um and mm.

DATA The data fields display any of the selected meas-
urements and statistical results.

2) CAL Thecalibrate modeis accessed by pressing this key.
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Refer to Section three for a complete description.

3) RESULT The results mode is accessed by pressing this
key. This allows the statistical results to be displayed. Thefol-
lowing will be displayed while in the results mode: batch num-
ber, application number, units, number of samples, arithme-
ticmean, standard deviation (sigma), six-sigmalimitandrange
(maximum value and minimum value).

4) DELETE Thedisplayed readingis deleted from the group
of statistics. This key is active in the measure mode and the
review mode.

5) GO This key (color coded in green) allows the user to re-
spond to any displayed prompts. Pressing GO as a response
enables the present operation to be accepted and subsequent
operations to occur.

6) UNITS The measurement units are changed by pressing
this key. The units available are mils (ml), inches (In), milli-
meters (mm)and micrometers (um). Afifth unitdisplayedis AD.
This is an internal unit which is relative to the analog to digital
conversion of a measurement.

7) BATCH This key is multi-functional. It accesses two se-
lection functions.The first function changes the batch. Up to
five batches may be selectedin each application. Thisisacon-
venientmeans of grouping statisticalresults foreach setof cali-
brations. The second function selects the application memory.
Up to six applications may be selected. Each may contain up
to four standard calibration points plus the base and “infinity”
calibration data. The lower data field of the display will show
which of the functions are active.

8) CLEAR The clear mode may be accessed with this key.
Pressing once will clear the statistical buffer. All of the read-
ings will be deleted. The statistics will be stored in the selected
batch/application for later recall.

9) NOGO This key (color coded in red) allows the user to re-
spond to any displayed prompts. Pressing NOGO cancels
the displayed prompt and alternate prompts will be displayed.
NOGO may be pressed a number of times until a desired op-
eration is displayed. The GO key may then be pressed.

10) RESL The user may select the resolution of the measure-
ments. That is, the arithmetic precision may be selected.
Depending upon the measurement units selected, up to four
digits of precision may be selected as follows:

ml (mils) .0X thru XX. XX

In (inches) .000X thru .0XXX
um (micrometers) X.X thru XXX.X
mm (millimeters) .00XX thru . XXXX

11) PRINT All of the stored data in the selected application is
printed one batch at a time. PRINT is active only when in the
MEASURE mode.

12) REVIEW All of the data inthe measurement buffermay be
reviewed. Pressing once will display the data beginning with

thefirstmeasurement. Continuedpressingof REVIEW will step
the measurementbuffer forward so that subsequent measure-
ments may be displayed. Pressing NOGO will step the meas-
urement buffer backward so that previous measurements may
be displayed.

13) OFF This key enables the power-down sequence. When
pressed, the display prompts the user thatthe power-down se-
quencehasbeenactivated. Thismessage will flashforapproxi-
mately ten seconds. Once power is removed, any meas-
urementsnotstoredwillbelost. ltisrecommendedthatthe CLEAR
key be pressed before OFF if statistics are to be saved.
To cancel the power-down sequence, any key may be
pressed, except ON or OFF.
The power-down mode is automatically initiated if a meas-
urement is not made or any key has not been
pressed
after a three minute period. This feature extends the
battery life significantly.

14) ON The power-up sequence begins by pressing this key.
Upon power-up, a logon message is displayed giving the re-
vision number of the software. Itis displayed forapproximately
three seconds; the MEASURE mode is then accessed.

Iltshouldbe notedthatthe functionkeys except GO,NOGO
and ON also serve as numeric entry keys. The numeric values
are located in the upper right hand side (in red color) of each
key. When the user is prompted to enter a numeric value (in
the CAL mode), the keys do not respond to function
requests;i.e. pressing OFF will enter the number zero, notini-
tiate the power-down sequence.

SECTION3

CALIBRATION

The E10/2 is an induced eddy current type coating thick-
nessgage.Aswithallgages,anyindividualmeasurementcannot
be more accurate than the calibration standards and proce-
dures used. Therefore, the time used to determine the proper
calibration procedure for your product is the best guarantee of
accuracy and precision available. The E10/2 permits the op-
eratortouse a4, 3,2 or 1 point calibration. The 4 point calibra-
tionisrecommendedforgreatestaccuracythroughouttheentire
range.

Calibration foils are the most convenient standards avail-
able. These foils permit calibrations to be made directly on the
uncoated part. The calibrationfoilis placed directly onthe area
to be measured. The probe is then placed on the foil and the
measurement made. This procedure permits the instrumentto
compensate for the physical properties of the base metal.

During the calibration procedure, the calibration is stored
in the appropriate application memory. The calibration should
be checked when it is recalled from memory and periodically
during use. Thisis easily accomplished by measuring the base
used for the calibration. If the base value (usually zero) has
not changed significantly, the unit has retained its calibration
and the testing procedure may continue. After some experi-
ence is gained with this instrument, one may elect to calibrate
on a weekly or monthly basis.



A single point calibration is adequate for measurements
that lie between zero (base metal) and the calibration point. In
general, the accuracy will be +/- 5%. The exception is that in
the range 0-0.6 mil (15um) the error is constant and approxi-
mately + 0.06 mil (1.5u).

Atwopointcalibrationisadequate formeasurementsmade
between the two calibration points. Choose the smallest cali-
bration range that includes all of the thickness measurements
expected.

The best combination of foils for a three point calibration
is by the following method. Estimate the range for the meas-
urements expected. Choose a foil at the estimated mid-range.
Choose a second foil slightly thinner than the estimated mini-
mum reading. Then choose a foil slightly thicker than the esti-
mated maximum reading.

A four point calibration can also be used to increase the
accuracy inanarrow range. Forinstance the 5.0 +/-2 mil range
of thickness can be improved by calibrating with a 3,4,5 and
7.5 mil foil.

The calibration program is entered by pressing the CAL
button. Instructions for calibrating the E-10/2 are provided with
text and prompts that are displayed as described in section 2.
Thedisplayduringthe calibrationmode hasthefollowinggeneral
format:

STAGES OF CALIBRATION

Calibrationisperformedby measuringselected standards.

The stage of calibration is indicated in the upper left-hand cor-

STAGE DATA

DATAORINSTRUCTION

nerofthedisplay. The calibration sequence islisted asfollows:

BASE

STD1 (optional)
STD2 (optional)
STD3 (optional)
STD4 (optional)

INSTRUCTION

CAUTION: Select the measurement units before starting
the calibration procedure. The units cannot be changed while
in the calibration mode. Units are displayed as per the figure
onpage 1. Tochange units pressthe UNITS key, press NOGO
until the desired measurement unit appears. Then press GO.

The procedure for calibration is provided by commands
indicated on the second line of the display. Each command
requires action by the operator. The command and proper pro-
cedure are listed below.

1) Press Cal button to enter program.

2) [ENTER APP# ! ] Selectan application number from 1
thru 6 and enteriton the keypad. If the proper number appears
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on the display press GO. If an error is made, press the correct
number and then press GO.

3) [MEASUREBASE ?] Press GO.

4) [MEASUREBASE!] Measure bare base metal 3 or more
times; press GO.

5) [MEASURESTD1?] Press GOtocalibrate withfirststan-
dard. Press NOGO to measure with internal calibration.

6) [MEASURESTD1!]Placefoilstandardonbaseandmeasure
3 or more times; then press GO.

7) [STDVAL=!] Enterthe standard value by pressing the
numbered keys.

FOR EXAMPLE The procedure for entering the standard
value 23.1 mils is outlined below.

keypad entry thickness display

000.00 ml
2 000.02 ml
3 000.23 ml
1 002.31 ml
0 023.10 ml

Add trailing zeros in order to accurately position the deci-
mal point. If the entry is correct press GO. If the entry isin error
press NOGO to clear that entry; enter the correct number and
press GO.

8) [MEASURE STD2!] Ifa2, 3 or 4 point calibration is re-
quired, press GO and repeat steps 6 thru 9 for the remaining
standards. If a one point calibration is adequate press NOGO.
The calibration will then terminate and the MEASURE mode
prompt will appear.

SECTION4

MEASUREMENT
Please read the precautions on page one of this manual
before measuring.

NOTE: Unitautomatically powers down after 10 min-
utes of inactivity.

An individual measurement is made by placing the probe
firmlyonthe areatobe measured. The outersleeve ofthe probe
assembly must be flush with the sample surface. This ensures
that the probe will be perpendicular to the sample surface and
thata uniform pressure on that surface is maintained. After ap-
proximately one second a measurement will be displayed. The
probe should then be lifted from the sample.

The SERFILCO E10/2 storesthe results of measurements
for future reference. The statistical results are stored in one of
fivebatchesineachofthessixcalibrationapplications. Thispermits
the inspection of up to thirty batches before it is necessary to
retrieve data. Field measurements may be made and then the
operator may return to the inspection department to print the
results of such measurements.
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Measurements maybe made whileinthe MEASURE mode.
The following prompt is displayed:
MEASURE ttttt uu
N=nnn x=aaaaa Az

Where ttttt is the displayed thickness,
uu are the units of measure,
nnnare the number of measurementsin currentbatch
(1-256),
aaaaa is the arithmetic average (mean value) of nnn
measurements,
zis the current application (1-6)

PREPARATIONSFORTESTING

Before measuring samples it is important to organize the
statistical data into logical partitions. It is necessary to select
an application (calibration memory) to be used and a batch
number to be assigned. This is accomplished as follows:
STEP KEY TO BE PRESSED DISPLAY

BATCH BbAzuu
CHANGE APP/BAT?

1) start press batch

BATCH BbAzuu
ENTERBATCH # z

2) batch access press GO, or

b & z OK? press NOGO

(exitto MEASURE)

MEASURE tttttuu
N=nnn x=aaaaa Az

BATCH BbAzuu
ENTERBATCH# b

3) select app. # press 1-6 and
then press GO

4) select batch # press 1-5 and BATCH BbAzuu

then press GO CHANGE APP/BAT ?
5)b & z OK? press NOGO MEASURE tttttuu
(exitto MEASURE) N=nnn x=aaaaa Az

Where ttttt is the displayed thickness,
uu are the units of measure,
nnn are the number of measurementsin currentbatch
(1-256),
aaaaa is the arithmetic average (mean value),
b is the current batch (1-5),
z is the current application (1-6).

You are now in the measurement mode. Measurements
may now be made, and the results stored in application a,
batch b.

Individual measurements and statistical data from previ-
ouslotscanberemovedfrommemoryby pressingthe “CLEAR”
key twice.

REVIEWINDIVIDUALMEASUREMENTS
After n measurements are made, the individual measure-

ments may be checked by pressing the REVIEW key. The dis-
play will appear as follows:

REVIEW tttttuu
N=1 x=aaaaa Az

Measurements 1 thru n may be reviewed in forward order
by pressing the NOGO key. The measurements may also be
reviewed in reverse order by pressing the REVIEW key. There
are now three possible options:

a) press DELETE to remove displayed value.

b) press NOGO to continue reviewing.

c) press GO to exit the REVIEW mode and return to
MEASURE mode.

Upon exiting the REVIEW mode there are four options.
a) continue measurements.
b) pressRESULTtoobtain statistical results. (See next
section)
c) press CLEAR once to store statistics and clear
screen.
d) press CLEAR twice to clear statistical data

Upon CLEARIingthe display (and storing the data) itis rec-
ommended that the operator change to another batch so that
the previously stored data can be recalled when necessary.
Recalling this data is described in the next section.

RECALL STATISTICAL RESULTS (current batch)

Statistics for the current batch are accessed when in the
MEASURE mode by pressingthe RESULT key. Thisis accom-
plished as follows:

STEP KEY TOBE PRESSED DISPLAY

RESULTS Bb Az uu
N=nnn x=aaaaa

1) access results press RESULT

2) need s? press RESULT RESULTS Bb Az uu

S=SSSSS 6S=SSSSS

RESULTS Bb Az uu
H=hhhhh L=IlllI

3) need range? press RESULT

4) review again? press NOGO (return to step 2)
press go
(exitto MEASURE) MEASUREt ttttuu

N=nnn x=aaaaa

Where b is current batch number.
s is the standard deviation for the batch.
6s is the “six sigma limit” (6 x s).
hhhhh is the maximum measured value.
Il is the minimum measured value.

BATCH REVIEW (review all batch statistics)

Usethe following procedure to recall the statistical results
thathave been stored in the batch memory in the current appli-
cation. If the statistical results of a different application need to
bereviewed, followthe procedure outlinedin PREPARATIONS
FOR TESTING to select the desired application, and then pro-
ceed with the following.



STEP KEY TOBE PRESSED DISPLAY

1) access BREVIEW press BATCH BATCH BbAzuu
CHANGE APP/BAT ?
press REVIEW BREVIEW Bb Az uu

N=nnn x= aaaaa
2) need s?

press RESULT BREVIEW Bb Az uu

S=5S85SS 65=5SSSS

3) need range? press RESULT BREVIEW Bb Az uu

H=hhhhh L=l

4) different batch? press NOGO BREVIEW Bb Az uu

N=nnn x= aaaaa
repeat steps 2-4 as required

MEASURE tttttuu
N=nnn x= aaaaa

5) exitBREVIEW press GO

SECTIONS5

ACCESSORIES
The SERFILCO E10/2 has several accessories available
toenhanceitsoperationalcapabilities. Theyaredescribedbelow.

PRINTER TheE10/2 containsan RS232-C port. ltis lo-
catedatthetopoftheunit. Astandard printermaybe purchased
from SERFILCO, however, the ownerofthe E10/2 may provide
their own. The requirements are:

1) RS232C serial interface.
2) 40 column, minimum field width.
3) 2400 baud, even parity, 8 data bits, 1 stop bit.

DATAANALYSIS SOFTWARE SERFILCO shallsoonbe
releasing a data analysis software package which reads the
data from the stored batch/application memories. This will en-
able the user to keep a daily log of incoming/outgoing inspec-
tion, histograms and x-bar charts.

SECTIONG6

TECHNICAL SPECIFICATIONS

DIMENSIONAL DATA:
Size:  7.08"Lx3.93"Wx1.73"H(180mmx10mm4.4mm)
Weight: 1.02 Ibs (0.46kg)

ELECTRICAL REQUIREMENTS:
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Battery: one (1) 9 Volt Lithium cell (Kodak UV9L) recom-
mended,

orone (1) 9 Volt Alkaline cell (NEDA 1604) supplied.

Battery life: twenty two (22) hours continuous duty, auto
power-down.

AC option: 117 VAC, 60Hz, 8W input; 9VDC, 300mA
output.

DISPLAY:
2 row x 16 column alphanumeric dot matrix LCD;
0.22"H x 0.12"W (0.56mm x 0.29mm) characters

PRINTER:
Optional forty (40) column, thermal, 2400 baud.

COMPUTERINTERFACE:
RS-232C serial port to PC, optional software for data ac-
quisition.

PROBE:
Single pole probe and constant pressure sleeve guide with
V-notch cut-out for measurements on cylindrical
shaped parts.

COATING/SUBSTRATEREQUIREMENTS:
Measuring Range: 0-40 mils (0-1016um)
Minimum area: 1.2"x1.2" (30mm x 30mm)
Minimum curvature: 0.6" (15mm) radius
Minimum substrate: 32 mils (0.8mm)

DATASTORAGE:
6 non-volatile application/calibration memories
5 batches per application/calibration memory
Maximum sample size of 256 measurements per batch

STATISTICS:

Mean, standard deviation (1 sigma), minimum, maximum,
sample size and

six-sigma limit

MEASUREMENT UNITS:
Mils, inches, millimeters, micrometers

ACCURACY:
greater than = 5% with multipoint calibration

DISPLAY RESOLUTION.
0.01 mil, 0.0001 mm, 0.0001 inch, 0.1 micrometer

SERFILEO, .

1234 Depot Street
Glenview, IL 60025-2991 U.S.A. 800-323-5431 @ 717-656-2161 ()
Telex: 289557 SERFC UR FAX: 708-998-8929

708-998-9300 EASTERN WESTERN

213-588-0801

FAX:717-656-0477 FAX:213-588-6826
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