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Introduction to the
ZETA® Meter 7010

The Zet® Meter 7010 is a self-contained, electro-optic radiometer that
measures and displays total @¥egy and UVirradiance. It is designed
to withstand the extremes of LANd high temperatures that are part of the
UV curing environments.

The carefully designed optical sensing system measures only certain
wavelengths while rejecting others that are not relevant to the process.
The output of the sensing system is converted to digital form and dis
played in a liquid crystal readout.

The Zet& Meter 7010 measures across the ultraviolet spectrum from
320 to 390 nanometers, (IB\fegion).The spectral response curve is
shown in Figure 8 in th&ppendix.

The Process Values

The two process values read by The Zet&® Meter 7010 are peak ira
diance, (power density), and dosage, (totalgynePeak irradiance, an
instantaneous value, is the highest point of pdWer per unit area that
the unit sees during the exposure peridte instrument displays irradi
ance in watts per square centimeter

Dosage or total engy per unit area, (the terms are interchangeable),
equals the average irradiance times the exposure time. Dosage is mea
sured in Joules per square centimeter

The UVradiant power and dosage that are specified for a given process
must be monitored and maintained in order for Lo®tite//VIS light
curing products to cure fully and attain their full range of properties.



Figure 1
Zeta® Meter 7010

Temperature Value

The Zet& Meter 7010 also provides an internal temperature sensor that
senses and displays the internal temperature of the déhisereading is
provided so you can keep the unit within safe operating parameters. It is
notan indication of the temperature of the curing sysieme. temperature
reading is displayed in degrees centigrade for 3/4 second when the instru
ment enters the RUN mode.

Overview of Data Acquired by Zeta® Meter 7010

During each exposure run, the Zetdeter 7010 collects the data shown
in the matrix in Figure 2ZT'he matrix shows the data in a format similar to
the format in which the data is stored in the memory of the instrument.

UVICURE Plus
Value Wavelength
Dosage J';::Yn 2
Intensity vb'/'gm 2

Figure 2 - Matrix showing data collected by Zet& Meter 7010



Components Shipped

Each instrument is shipped along with this tsemanual and calibra
tion certificate in a protective foam-lined carrying case.

Manual

This manual contains all the information you need to use and maintain
the Zet&® Meter 7010There is an introduction to the instrument and the
process values measured, a description of the hardware, specifications,
and instructions for using the instrument in your applicaéay. mainte
nance problems that are not covered in this manual should be addressed tc
Loctite Technical Service.



Hardware

Specifications*

Display:
4-digit LCD.

Range:
UVA- 5SmW/cn? to 5W/cn?

Accuracy:
+/- 5% typical; +/- 10% guaranteed.

Spectral Response:
One channel continuously monitored during operation.
UVA  320-390nm

Spatial Response:
Approximately cosine.

Operating Temperature Range:

0-75°C internal temperature; tolerates much higher external temperatures
for short periods; audible alarm indicates when internal temperature is toc
high. CAUTION: The maximum internal temperature is 80°C. If internal
temperature exceeds this, the warranty is voided.



Time-Out Period:
4 minutes RUN mode (no emgrobserved); 2 minutes DISPYYAmode
(no key activity).

Batteries:
Two usefreplaceable lithium cells, DuracgIDL2450,
Sany® CR2450 or equivalent.

Battery Life:
1500 readings with typical use.

Dimensions:
4.60 (Dia) x .50 (H) inches;1¥ x 12.7 millimeters

Weight:
11.75 ounces (333.1 grams).

Package Material:
Aluminum, stainless steel.

Carrying Case Material:
Cut polyurethane interior to accommodate radiom&euf-resistant
nylon exterior cover

Carrying CaseWeight:
1 pound (453.6 grams)

Carrying Case Dimensions:
12 x 4.7 x 8.25 inches; 304.8 £9.4 x 209.6 mm (WxHXxD)

*Specifications subject to change without notice



Physical Features

The main physical features of the Loctitéete® Meter 7010 are shown
in Figure 3.

Push Butions

ﬁ UV Sensor
oC__ o

Select Reset
Lee u.uq
o Cj

Front Back

Figure 3 - Zet&® Meter 7010 Physical Featues



Operation

Doing An Exposure Run

1.

Turn the unit on by pressing either the Select or the Reset biitten.
unit flashes the software version, PX.XX, for one-half second.

Do a short press of the Reset button to clear memory and put the unit
in the RUN modeThe display flashes “run” after momentarily dis
playing the internal temperature of the unit. Confirm that the unit
flashes “run” before initiating a readingy.long press of the Reset

button will turn the unit df

Put the device on the belt under the Eddrce with theeCD display

down, directed away from the light source. Pass it through the system.
When it comes out, the display will still be flashing “run.”

CAUTION: Exposing the LCD display to high intensity W&diation

will damage the LCD.

Press Select to exit RUN mode and display the reading. It will be in
the same display mode that it was in before the exposure run, but will
display the new value.
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Understanding How Readings Are Stored and Displayed

The Zet& Meter 7010 writes the data it senses into a section of non-
destructible memory each time you do an exposureThminternal tem
perature reading is the internal temperature of the unit when placed in the
RUN mode. The intensity and dosage readings are based on what the un
senses optically during the exposure fTime data readings are displayed
in the LCD displayThe wavelength of the displayed reading is shown at
the top of the display and the units of the value of the reading are listed a
the right of the displaySee Figure 4.

If the peak intensity exceeds threshold, the displayed value of irradiance
or enegy will flash, indicating that the results cannot be considered valid.

{ABCV}
UV{A } ) <_[ZJ/cmz
g W/ W/cm
LS o0 Wem s

Figure 4 - LCD Display ShowingWavelength andValue Units



Displaying Readings on the Zeta® Meter 7010

The matrix in Figure 2 (page 4) shows all data readings taken and
stored during an exposure run. Each short press of the Select button
changes the display from peak irradiance to totalggnand back. Short
presses are identified by a short chirp after the pfelemg press of the
Reset button will turn the unit ofThe unit displays “Gf momentarily
and then turns &f

Value Wavelength

Dosage / UvA \
Intensity \vldx:’r\n 2 /
N

H H H of key: iepla)
Figure 5 - Orderin which T raiies oo ton os back 0 e o

values ae displayed

Converting Data Readings

If your specifications are in milliwatts or millijoules, you will need to
convert your instrument readings from watts and joules to milliwatts and
millijoules. Do this by moving the decimal point three places to the right
of the displaySee Figure 6.

UV{A }
- 2l = .500 watts or 500.0 milliwatts
S 040 2 Wem

Figure 6 - Conveting Data Readings

1
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Low Battery Indicator

When the batteries need to be changed, “LO BASs displayed in the
upper right corner of the LCD display as shown in Figure 7. If this hap
pens during an exposure run, the reading is still vahé.low battery
indicator is designed to illuminate early enough so that your data remains
valid. If battery capacity drops to the point where data integrityféstaf
ed, the unit automatically writes zero to all locations. Under severe low
battery conditions, the unit does not enter RUN mdterefore, confirm
that the unit flashes “run” before initiating a reading.

UV{A } LOBATT

DD wen

Figure 7 - Low Battery Display

Replacing the Batteries

Follow these procedures to replace the batteries.
1. Loosen the screw on the battery door and remove the door
2. Remove the old batteries.

3. Install two new lithium cells (Duracé&lIDL2450 or Sany® CR2450),
observing polarityThe unit is designed so it will not operate with
reversed cells.

4. Replace the door and the screw



Over-Temperature State

If the internal temperature of the Z&tleter 7010 exceeds 65° C dur-
ing an exposure run, the unit will emit a steady beeping tone after the run.
Howeve, the data it has collected is accurate and can be read by pressing
the Select kg When you do this, the beeping tone stops, and you can step
through the data readings.

In addition, if the internal temperature of the unit exceeds 75° C the unit
beeps once, then displays the internal temperature contiguthweill not
operate until the internal temperature drops below 7%0C should con-
firm that the unit flashes “run” before initiating a readi@AUTION: If
you press Reset to initiate the RUN mode, before the unit cools to 75°C,
all data from the previous exposure run is cleared from meffloe unit
beeps and again continuously displays the temperature.

Diagnostics

The Zet& Meter 7010 continuously performs internal self-tests. If the
unit detects an internal problem, it will display one of the following error
codes on the LCD dispfaBoth eror codes indicate uesolvable pob-
lems that equire returning the unit to Loctite folepair Contact Cus
tomer Sevice prior to eturning the unit at 800-243-4874.

El = EPPRCM WRITE ERROR
E2 = EPROM READ ERROR

Calibration

The Zet& Meter 7010 has been calibrated prior to shipm&wertifi-
cate of Calibration is provided with the urlihe recommended calibra-
tion frequency is every 6 monthk arrange for re-calibration of the unit,
call Loctite at 1-800-LOCTITE (562-8483).

13
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Warranty

Loctite expressly warrants that all products referred to in this Instruction Manual for the
Zete® Meter 7010 (hereafter called “Products”) shall be free from defects in materials and
workmanship. Liability shall be limited, as its option, to replacing those Products which
are shown to be defective in either materials or workmanship or to credit the purchaser th
amount of the purchase price thereof (plus freight and insuranageshazaid thereof by
the user)The purchasés sole and exclusive remedy for breach of warranty shall be such
replacement or credit.

A claim of defect in materials or workmanship in any Products shall be allowed only
when it is submitted in writing within one month after discovery of the defect or after the
time the defect should reasonably have been discovered and in any event, within 6 montf
after the delivery of the Products to the purchasersuch claim shall be allowed in
respect of products which have been neglected or improperly stored, transported, handlec
installed, connected, operated, used or maintained or in the event of unauthorized modifi
cation of the Products including, where products, parts, or attachments for use in connec
tion with the Products are available from Loctite, the use of products, parts or attachments
which are not manufactured by Loctite.

No Products shall be returned to Loctite for any reason without prior written approval.
Products shall be returned freight prepaid, in accordance with instructions from Loctite.

NO WARRANTY IS EXTENDEDTO ANY EQUIPMENTWHICH HAS BEEN
ALTERED, MISUSED, NEGLECTED, OR DAMAGED BXCCIDENT, OR IFTHE
SYSTEM USEDTO DISPENSEANY LIQUID MATERIAL OTHERTHAN LOCTITE
CORPORAION PRODUCTS.

EXCEPTFORTHE EXPRESSNARRANTY CONTAINED IN THIS SECTION,
LOCTITE MAKES NOWARRANTY OFANY KIND WHATSOEVER, EXPRESS OR
IMPLIED, WITH RESPECTTO THE PRODUCTS.

ALL WARRANTIES OF MERCHANTRBILITY, FITNESS FORA PARTICULAR
PURPOSEAND OTHERWARRANTIES OFWHATEVER KIND (INCLUDING
AGAINST PATENT OR TRADEMARK INFRINGEMENT) ARE HEREBYDIS-
CLAIMED BY LOCTITE AND WAIVED BY THE PURCHASER.

THIS SECTION SETS FORH EXCLUSIVELY ALL LIABILITY OF LOCTITETO
THE PURCHASER IN CONTRACTIN TORT OR OTHERNISE IN THE EVENT OF
DEFECTIVE PRODUCTS.

WITHOUT LIMIT ATION OF THE FOREGOING,TO THE FULLESTEXTENT POS
SIBLE UNDERAPPLICABLE LAWS, LOCTITE EXPRESSY. DISCLAIMS ANY LIA -
BILITY WHATSOEVER FORANY DAMAGES INCURRED DIRECTL OR INDI-
RECTLY IN CONNECTIONWITH THE SALE OR USE OFOR OTHERVISE IN
CONNECTIONWITH, THE PRODUCTS, INCLUDINGWITHOUT LIMIT ATION,
LOSS OF PROFITAND SPECIAL, INDIRECTOR CONSEQUENTIALDAMAGES,
WHETHER CAUSED BYNEGLIGENCE OFLOCTITE OR OTHERVISE.



Appendix

Spectral Response Curve

Figure 8 shows the spectral response curve for the UV
transmission band.

1 1 1
300 325 350 375 400

UV-A Spectral Response Curve
Wavelength (nm)

Figure 8 - Spectral Response Curve

15
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Introduction to the
ZETA® Meter 7020

The Zet& Meter 7020 is a self-contained, electro-optic instrument
designed to measure and display the pdwer density (irradiance) emit
ted by a UVspot curing systenThe units displayed are watts per square
centimeterDecreased radiant power related to the degradation of UV
lamps, light guides, and reflectors can result in declines in prodess ef
ciency or incomplete curing of Loct®eJV/VIS light products.The
Zetd® Meter 7020 UVPower Meter is designed to provide the operator
with instant feedback as to the performance of the spot curing system
based upon changes in the radiant poN&TE: New lamps may exhibit
an initial decline in UMpower over the first several hours of use. Howev
er, after that period the output should stabilize.

Components Shipped

Each instrument is shipped along with this tsemanual and calibra
tion certificate in a protective foam-lined case. Included in each case are
three adapters to accommodatdeddnt size light guideS.he adapters
are 5mm, 7mm and 10mm.

Manual

This manual contains
all the information you
need to use and
maintain the Zefa
Meter 7020.

Figure 9 - ZETA® Meter 7020



Hardware

Specifications*

Radiant Power Range:
0-19.999W/cr

Resolution:
10mW/cnt

Accuracy:
+/- 5% typical; +/- 10% maximum.

Display:
3-1/2 digit LCD

Power Source:
Lithium Battery Stick

Battery Life:
12,500 hours continuous operation (over 100,000 readings)

17
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Overall Dimensions:

6.40" Lx 1.74" Diameter (16.26cm x 4.42cm)
Measurement head - 2.13" Diameter (5.41cm)
Weight: 12.8 0z (358 grams)

Operating Temperature Range:
0-70°C

Display Time:
2.5 to 5 minutes

Spectral Range:
UVA 320-390nm

Case Materials:
Aluminum, polyesterquartz

*Specifications subject to change without notice



Operation

Taking a Reading with the ZETA® Meter 7020

Be careful not to shine UVlight into eyes. It is ecommended that you
wear protective safety glasses when using the Z@tleter 7020.

1.

2
3.
4

Select and install the proper adapter for the light guide to be inserted.
Grip the Zet& Meter 7020 in the left hand.

Place thumb on “SART” button.

Insert light guide into light guide opening on measurement head of

the Zet&® Meter 7020 UVintensity meter

Press and hold the “&RT” button.
Open the shutter on the Ulght source.

Release “SART” button.After “START” button is released, the
displayed UVintensity reading will be held for approximately 3
minutes until the “SART” button is pressed again.

Close the shutter on the Ulht source.

Remove the light guide from the measurement head on the
Zetd® Meter 7020.

Note: The light guide end must be inserted into the adapter completely
each time a test is performed so that thisedfdistance is constant.

19
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Maintenance

Normally no maintenance is required. Howetke light guide opening
window can be cleaned, if required, by using a cotton swab moistened
with isopropyl alcohol. Dry the window with a dry cotton swab.

If the unit fails to operate as described énecontact Loctite Customer
Sewice at 800-243-4874.

Calibration

The Zet® Meter 7020 has been calibrated prior to shipméwertifi-
cate of Calibration is provided with the uriihe recommended calibra-
tion frequency is every 6 monthko arrange for re-calibration of the unit,
call Loctite at 1-800-LOCTITE (562-8483).



Warranty

Loctite expressly warrants that all products referred to in this Instruction Manual for the
Zeta® Meter 7020 (hereafter called “Products”) shall be free from defects in materials and
workmanship. Liability of Loctite shall be limited, as its option, to replacing those Prod
ucts which are shown to be defective in either materials or workmanship or to credit the
purchaser the amount of the purchase price thereof (plus freight and insurages char
paid thereof by the useffhe purchases sole and exclusive remedy for breach of warran
ty shall be such replacement or credit.

A claim of defect in materials or workmanship in any Products shall be allowed only
when it is submitted in writing within one month after discovery of the defect or after the
time the defect should reasonably have been discovered and in any event, within 6 months
after the delivery of the Products to the purchadersuch claim shall be allowed in
respect of products which have been neglected or improperly stored, transported, handled,
installed, connected, operated, used or maintained or in the event of unauthorized modifi
cation of the Products including, where products, parts, or attachments for use in connec
tion with the Products are available from Loctite, the use of products, parts or attachments
which are not manufactured by Loctite.

No Products shall be returned to Loctite for any reason without prior written approval
from Loctite. Products shall be returned freight prepaid, in accordance with instructions
from Loctite.

NO WARRANTY IS EXTENDEDTO ANY EQUIPMENTWHICH HAS BEEN
ALTERED, MISUSED, NEGLECTED, OR DAMAGED BXCCIDENT, OR IFTHE
SYSTEM USEDTO DISPENSEANY LIQUID MATERIAL OTHERTHAN LOCTITE
CORPORAION PRODUCTS.

EXCEPTFORTHE EXPRESSNARRANTY CONTAINED IN THIS SECTION,
LOCTITE MAKES NOWARRANTY OFANY KIND WHATSOEVER, EXPRESS OR
IMPLIED, WITH RESPECTTO THE PRODUCTS.

ALL WARRANTIES OF MERCHANTRBILITY, FITNESS FORA PARTICULAR
PURPOSEAND OTHERWARRANTIES OFWHATEVER KIND (INCLUDING
AGAINST PATENT OR TRADEMARK INFRINGEMENT) ARE HEREBYDIS-
CLAIMED BY LOCTITE AND WAIVED BY THE PURCHASER.

THIS SECTION SETS FORH EXCLUSIVELY ALL LIABILITY OF LOCTITETO
THE PURCHASER IN CONTRACTIN TORT OR OTHERNVISE INTHE EVENT OF
DEFECTIVE PRODUCTS.

WITHOUT LIMIT ATION OF THE FOREGOING,TO THE FULLESTEXTENT POS
SIBLE UNDERAPPLICABLE LAWS, LOCTITE EXPRESSY. DISCLAIMS ANY LIA-
BILITY WHATSOEVER FORANY DAMAGES INCURRED DIRECTL OR INDI-
RECTLY IN CONNECTIONWITH THE SALE OR USE OFOR OTHERVISE IN
CONNECTIONWITH, THE PRODUCTS, INCLUDINGWITHOUT LIMIT ATION,
LOSS OF PROFITAND SPECIAL, INDIRECTOR CONSEQUENTIALDAMAGES,
WHETHER CAUSED BYNEGLIGENCE OF LOCTITE OR OTHEWISE.
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Loctite
Corporation

Loctite (Ireland) Ltd.
Tallaght Business Park
Whitestown

Tallaght, Dublin 24, Ireland
North American Group
1001 Trout Brook Crossing
Rocky Hill, CT USA 06067

Loctite and Zeta are trademarks of Loctite Corporation, U.S.A.

Duracell is a registered trademark of Duracell International Inc., U.S.A.

Sanyo is a registered trademark of Sanyo Electric Co., LTD, Osaka, Japan.

© Copyright 1998. Loctite Corporation. All rights reserved. P/N 983507 - 7/98



	Table of Contents
	Introduction to the ZETA ® Meter 7010
	The Process Values
	Temperature Value
	Overview of Data
	Components Shipped
	Manual

	Hardware
	Specifications
	Physical Features

	Operation
	Doing An Exposure Run
	Understanding How Readings Are Stored and Displayed
	Displaying Readings on the Zeta ® Meter 7010
	Converting Data Readings
	Low Battery Indicator
	Replacing the Batteries
	Over-Temperature State
	Diagnostics
	Calibration
	Warranty

	Spectral Response Curve
	Introduction to the ZETA ® Meter 7020
	Components Shipped
	Manual

	Hardware
	Specifications

	Operation
	Taking a Reading with the ZETA ® Meter 7020
	Maintenance
	Calibration

	Warranty

