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1.Foreword

Dear user, thankyou for purchasing this coating thickness gauge. In order to gaina
more comprehensive understanding of this instrument and a better experience,
pleasereadthis User's manual carefully before using the product.

1.1 Product Introduction

Thisinstrument is a portable handheld thickness gauge that can measure the
thickness of electroplated coatings or coatings on metal surfaces. Specifically,
it can measure the thickness of non magnetic coatings (such as chromium,
paint, ceramics, etc.), on magnetic materials (such as steel and iron)
aswell as the coating thickness (such as copper and aluminum )onnon
magnetic materials (such as paint, etc.). The instrument is equipped with a
precision probe that automatically detects substrate properties and detects
coating thickness through electromagneticinduction and eddy current
effects.

1.2 Application Scenario

Thisinstrument can measure the thickness of coatings without damage quickly and
accurately. Widely used in the manufacturing industry, metal processing industry,
chemical industry, commodity inspection and other testing fields, it is a necessary
instrument for material surface treatment engineering. Can work stably in
laboratories, workshop sites, and outdoors.

1.3 Measuring principle

This instrument utilizes two principles: electromagnetic induction and eddy current
effect. Non magnetic coating thickness (such as paint, plastic, copper, chromium,
zinc, etc.) on magnetic metal substrates (such as steel, iron, and their alloys) can be
measured non-destructive; The thickness of non conductive coatings (such as
oxide film, plastic, paint, etc.) on non magnetic metal substrates (such as copper,
aluminum, zinc, tin, etc.).

Fe Probe: Using the principle of electromagnetic induction, When the probe is
contact with a coated magnetic substrate, the probe and the magnetic substrate
form a closed magnetic circuit. The coating thickness corresponds to the magnetic
resistance of the magnetic circuit, and the coating thickness is measured by
detecting changesin magneticresistance.

NFe Probe: Using the principle of eddy current effect, when the probe is contact
with a coated non magnetic substrate, the probe generates eddy currents on the
substrate. The feedback effect of eddy currents on the probe is proportional to the
coating thickness. By detecting this feedback quantity, the purpose of measuring
the coating thicknessis achieved.

Fe+ZnProbe: Automatically identify whether there is a Zn layer above magnetic
materials.
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1.4Newfeatures
Inorderto meetthe higher needs of users, this coating thickness gauge has the
following upgrades fromits predecessor.

@ Upgradethe color LCD dot matrix screen for richer display content.

@ Add metal putty detection.

@ Add non-metallicor over range prompts.

@ Add group function, each group stores 8 measurement data, and can store up
to 10 groups according tothefirstin first out principle. For the 8 measurement
data in each group, there are the following calculation results: MAX, MIN, DIF,
AVGwhichare displayed at the bottom of the screen.

@ Added custom alarm threshold function, allowing usersto customize the upper
and lower limits of alarm values. After enabling this function, the measured
values that exceed the high and lower limits are displayed inred.

@ Add calibration animations to make theinstrument simple and easy to use.

2. Accessorieslist

Dear user, theinstrumentyou purchased includes the following accessories. For
the convenience of future use, please do not discard it at will.

Metrix+"
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Iron Aluminum Calibrati
based sheet*1 based sheet *1 di aap‘hrraag‘n(i%

COAT GAUGE PRO X1
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Charging Line*1

Note: The specific attachments are
subject to the actual products from
thefactory.Any changesinthe future
aresubjecttononotice!

Instrument*1 - |
Clothbag*1
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3. Productinformation
3.1Description of components

Type-Ccharging port

LCD display screen

Side softrubber

Functionbuttons

Gripgroove Measuring probe

3.2 Description of function buttons

Up button
@ Pageup #Increasevalue

Enter/Menubutton

Back/Cancel button
@ Enter/Select etc. operations

) @ Returnto previous
@ Enterthemainmenu menu )
@ Gotothenextsubmenu 0ﬁegte$frgctgthe main

4 Canceloperation

Power on/off button @ -
@ Pressand hold for 1sto poweron own button

@ Pressand hold for 2sto power off # Pagedown @ Decreasevalue
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3.3 Description of maininterface display
@ | Measure mmn | @ Measure (1w
9 Fe Group 2 m Group 2 : 2

® 2999 otal putty

n® @ 74.5  um
O | AX:3000 MIN:2334|@ MAX:3000 MIN:2334
© | DIF:666 AVG:2888|© DIF:666  AVG:2888
O | HIGH:3000 LOW:500 |@ HIGH:3000 LOW:500
Contents Explain
o Measure |Interfacedescription.
Base material, the instrument automatically recognize the base
0 NFe material, display "Fe" (magnetic material),"NFe" (nonmagnetic
material), or "Fe+Zn" (magnetic metal material with zinc coating).
9 2999 Measurement value. \Nhel_w theteusted fubstraﬁe is nonfmeta\‘l‘\c
material or over range, it displays "non-metallicor over range
e MAX : 3000 | TheMAX value of allmeasurement datain the current group.
e DIF: 666 ;}Psud;ﬁerencebetweentheMAXand MiIN values inthe current
e H1GH: 3000/ Upper limitalarmvalue which set by user.
a LOW: 500 | Lowerlimitalarmvaluewhichsetbyuser.
e AVG: 2888 | Theaverage of all measurement datain the current group.
e MIN: 2334 | TheMiNvalueof all measurement datain the current group,
@ um Unit "um",which canbe switched to "mils" in settings
m Group 2 : 1| Group,representing the 1th measurement data of the 2 group.
@ [ | Batterylevelicon.
@ 74.5 |Measurementvalueof metal putty.
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3.4 Technical Parameter

Non magnetic or insulation coatings on magnetic substrates;
insulation coatings on non magnetic but conductive substrates

Measuringrange 0~3000um or 0~118mil

0.1um(0~99.9m), Tum(100~3000um) or
0.0Tmil(0~9.99mil), 0.1mil(10~99.9mil), 1mil(=100mil)

Minmeasurementarea | 6X6mm

Usage scenario

Resolution

Thinnest substrate
thickness 04mm

Minsurface diameter Concave surface:5mm; convex surface:smm
Temperature:-20~40°C(-4~104F); humidity:20%~90%RH,

Usage environment Nostrong magnetic field environment

Measurement 0~1000um: £(3%+1um) or £(3%+0.04mil);
accuracy 21000pm: £(5%+1um) or +(5%+0.04mil)

Unit pm, mil

Calibration method Zero calibration; Point calibration; Reset calibration
Automatic power offtime [ Default 5minutes, can be setto other timesin the menu
Size 4.72*2.17%0.91inch (120*55*23mm )

Weight 6.170z(1759)

4. Interference factors affecting measurement accuracy
and stability

a.The base metal Properties

@ For the magnetic method: The thickness measurement using the magnetic
method isinfluenced by the magnetic changesin the base metal (inpractical
applications, the magnetic changes in low-carbon steel can be considered
minor). To avoid the influence of heat treatment and cold working factors,
the instrument should be calibrated using a standard plate with the same
properties asthe base metal of the test piece, or the tested piece can also be
used for calibration.

@ For eddy current method: The conductivity of the base metal has an impact
onthe measurement, and the conductivity of the base metal is related to its
material composition and heat treatment method. Use a standard piece with
the same properties of the base metal to calibrate the instrument.

b.The base metal thickness

Checkifthethickness of the base metal exceeds the minimum thickness (0.4mm),

If not, it can be measured after calibration.
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c.Deformation of the test-piece
The measuring probe will deform the soft cover layer of the test-piece, soreliable
datacannotbe measured on these test-piece.

d.Number of readings

Usually, duetothe fact that each reading isnot exactly the same, itis necessary to
take several readings within each measurement area. Thelocal differencesin the
thickness of the covering layer also require multiple measurements to be made
withinany given area, especially during surface roughening.

e.Surface cleanliness of probe and test-piece

Before measurement, any attached substances such as dust, grease, and
corrosionproducts should be removed from the surface of the probe and test
piece, but do not remove any covering material.

f.Magneticfield

Themagnetic field generated by various electrical equipment aroundit can
seriously interfere withmagnetic thickness measurement work, making it
unsuitable for usein such environments, such as magnets, horns/motors
containing magnets, high-power electrical appliancesin operation, etc.

g.The probeis perpendicular to the test-piece

The placement of the probe has animpact on the measurement, and it should be
kept perpendicular to the workpiece during measurement.

h. Environmental temperature and humidity

Avoid measuringin environments with significant changesintemperature and
humidity.

1. Battery level

Whenthebatteryislow, serious errors may occurinthe data. Please ensure to use
itwhen the batteryis sufficient.

5.Usetheinstrument

Dear users, whenusing thisinstrument for the first time, please carefully read the
above description and suggestions of interference factors affecting measurement
accuracy and stability. Theinstrumenthas beeninitially set before delivery, and can
be used directly after unpacking. The use methodis as follows:

5.1 Measurement steps

@ Preparethetest-piece;

@ Placetheinstrumentinanopenspace, atleast 5cm away from any metal, then
long pressthe on/offbutton" (&) "forabout 1secondtostarttheinstrument.
Afterstarting, pay attention to whether the power isinsufficientinthe upper
right corner of the screen, if the power s insufficient, the data may have
seriouserrors, please charge itbefore use;
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© Selectthe desired unitin the settings menu;

@ Quicklyand smoothly placethe probe i vertical contact and gently pressed
against the test piece. The buzzer will "oeep" and the screen will display the
measured value. Before proceeding with the next measurement, the probe
mustbe atleast 5 centimeters away from the test piece. The operating
method isshown inthe following figure;

© Afterthemeasurementis completed, long press the power on/off button
" (@ "forabout 2 seconds toturn off theinstrument; The system has the
automatic power off function. By default, the system automatically power
off after 5 minutes without operation.

Coatingthickness gauge

“beep”

The probe should be atleast 5cm away Afterthe buzzer "beep', the
fromthe test-piece, then quickly and screendisplaysthe measured
smoothly vertically contactedand thicknessvalue

gently pressed against the test-piece

Note: Please avoid the following incorrect measurement methods:

Error cause: Error cause: Error cause:
Probeisnotperpendicularto  Probeisnotcompressedto No probewas used
thesurfacetobemeasured  thesurfacetobe measured formeasurement
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5.2 Functionmenu

After power on, press the menu button” @ "inthe maininterfacetoenterthe
function menu page. And then you can follow the prompts to access more
functions and Settings of the instrument. The menu structureis as follows:

Record
Point ca

Reset ca

(Menu}—

—Limit]
—(Unit]
Set

5.3 Auxiliary Display

1.Metal putty

When there is metal putty inside the paint surface, traditional thickness gauges
will judge the metal putty as the substrate and only measure the thickness of the
paint surface, misleading testers to consider it asthe original factory paint surface,
making illegal vendors profitable. red dragon Instrument has developed a metal
putty detection function for this purpose. When the instrument detects a metal
putty layer inside the paint surface, it will display as follows:

Measure

Group 2 : 2

Metal putty

74.5 um
MAX:- - MIN:- -
DIF:-— AVG: - —

HIGH:3000  LOW:500
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2.Non-metallicor overrange

Whenthetest pieceisanon-metallic substrate or the coating thickness exceeds
therange, the instrument will display the following:

Measure LI}
Group 2 : 2

Non-metallic or
over range

um

MAX:3000 MIN:2334

DIF:666  AVG:2888
HIGH:3000 LOW:500

3.Calibrationerror

Whenthereisan errorin calibration and the measured valueis negative, the value
willbe displayed in red and the following display interface will appear:

Measure (L] Measure L]
Fe Group 2 : 2 NFe Group 2 : 2
Fe data error NFe data error
pls retry zero cal pls retry zero cal

-74.5 um -74.5 um
MAX:3000 MIN:2334 MAX:3000 MIN:2334
DIF:666  AVG:2888 DIF:666  AVG:2888

HIGH:3000 LOW:500 HIGH:3000 LOW:500

3.Themeasured value exceeds the high and low limits

Ifthe user sets the upper and lower alarm thresholds, when the measured value
exceedsthe upperand lower limits, the measured value will display in red.
5.4Record

Under the main interface, press the back button * @ “or enter the history page in
the menu. According to the “first in first out” principle, up to 10 groups (8 data in
each group) can be saved. The data in each group has multiple calculation results
displayed at the bottom. On therecord page, pressthemenu button “ (2" to delete
therecord as prompted.
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5.5 Alarmthreshold setting

Manytimes, users have an expected value for the coating thickness to be measured,
and values within the range can be judged as qualified. This instrument has added
an alarm threshold function. The specific operation is as follows: Press the menu
button" (@ "onthe maininterface to enter the menu page —— pressthe up button
" T&>"and down button " <& on the menu page to select the limit option and

enter the next level sub page  —— open the alarm threshold function on the limit
page, and follow the promptsto set the required high and low limit values.

Menu [ Limit (L] HIGHT LU

Record Limit ON

Cal HIGH 3000 pm

Limit Low 0.0 um

Set T |Reset -

um
~ A +

ENTER v ESC ENTER v ESC SELECT _ ENTER

5.6charge

When the battery is low, serious errors may occur in the measurement data. This
instrument has a built-in rechargeable lithium battery. When the batteryiconinthe
upper right corner of the display screen shows low power “ @} ”, please use a
Type-Ccharging lineto charge theinstrument.

6. Calibration

6.1The purpose and determination method of instrument calibration
Calibration is mainly used for fine-tuning the measurement accuracy of instruments.
When the instrument probe has slight wear, storage time is too long, environmental
temperature and humidity are relatively poor, or the material to be tested is special,
there may be slight deviations in the measurement values. At this time, users need to
performsimple calibration of the instrument themselves. Users can determine whether
theinstrument needsto be calibrated by measuring calibration diaphragms of different
thicknesses based ontheiron and aluminum sheets, asshowninthe following figure:
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1.Prepareiron or 2.Measurethethickness 3.Comparethe readingwith
aluminum sheetsand ofthediaphragmwiththe thethickness ofthe diaphragm,
placethe calibration probe vertically pressed ifthereis a big difference,

diaphragmabovethem againstittoobtainareading.  calibrationisrequired
Note: Whether the reading differs too much from the actual thickness of the
diaphragm can be judged according to the measurement accuracy of the
instrumentinthe technical parameters.

6.2 Calibration method
Theinstrumentis setupinthree calibrationmodes: zero calibration, point calibration
andreset calibration. The recommended calibration logicis as follows:

[ Zero Cal ]—[Calresult]w

Inaccuracy

Calresult

Accuracy

[ Point Cal ]—[Calresult]w

‘naccuracy
N . customer service
1.Zerocalibration

Zero calibration steps: Menu button "”—CaI—Zero cal—asprompted.

Menu [ cal [ Cal M)
Record Zero cal Zero cal
Cal Point cal
Measure the
Limit Reset cal un coated substrate
Set - J—
v
v
~
A A N
ENTER v ESC ENTER v ESC Am—N
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2.Point calibration

Point calibration steps: Menu button” @ " — Cal — Point cal — After operating
according to the prompts, confirmwhether the instrument reading is consistent with
the thickness of the calibration diaphragm. If not, press the arrow button to switch to
the value consistent with the calibration diaphragm.

CAL CAL ) CAL i
Point cal Point cal NFe Point cal NFe
Measure th Please measure a Match numeric
uncoated substrate standard diaphragm values

v v

v v

v v un

s — N
Am—N A= ENTER v ESC

3.Reset calibration

Theinstrument willtry to automatically solve calibration faults caused by calibration
errors or data confusion, but when occasionally theinstrument cannot be calibrated
normally or the reading is confused due to some wrong operation, you can use the

reset calibration, the operation procedure: menu button" @ " — Cal —Point cal
—accordingtothe promptoperanon

Menu Cal 1] iy

Record Zero cal

Cal Point cal reset Cal?

Limit Reset cal

Set I I

A~ N
ENTER v ESC ENTER v ESC YES NO

6.3 Pointsfor attention in calibration
@ Inmost cases, itis not necessary to complete all calibration steps.

@ After zero calibration or point calibration, it is recommended to use a 100um
diaphragm to verify the calibration effect, if accurate, no further steps are required.

@ TheFeandNFemodes need to be calibrated separately; If the Femodeisinaccurate,
it is necessary to use the iron based sheet to calibrate; If the NFe mode is
inaccurate, it is necessary to use the aluminum based sheet to calibrate; If both
modes are inaccurate, it is necessary to perform calibration separately according
totheabovesteps.

@ After performing reset calibration, the calibration datais cleared. In order to comply
with the current usage environment, it is recommended to perform a subsequent
"zero calibration’.
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7.Maintenance and repair

Users should avoid using thisinstrument under excessively harsh conditions such as
collision, heavy dust, high temperature, humidity, and strong magnetic field,
otherwise it will damage the instrument; If there is a significant deviation in the
measured values during the use of the instrument, please first check f the battery is
lowand tryrestarting. Ifit still does notwork, please try restoring the factory settings.
If the above methods still cannot solve the problem, please contact the dealerin a
timely manner. Do not disassemble or disassemble the machine on your own, as this
will affect warranty services.

8. Wastedisposal

Always dispose of packaging materials, batteries, and discarded electronic devices
inanenvironmentally friendly manner and in accordance with local regulations.

Thisicon istaken from Directive 2012/19/EU. It statesthat this device must
Ef not be disposed of with the household waste at the end of its|ife. You will

find collection points for free return of waste electrical and electronic
N cquipment in your vicinity. In the European Union, batteries and
accumulators must not be treated as domestic waste, but must be disposed of
professionally in accordance with Directive 2006/66/EC of the European Parliament
and of the Council of 6 September 2006 on batteries and accumulators. Please
dispose of batteries and accumulators according to the relevantlegal requirements.
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