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Safety precautions

Furnace

The furnace must be used only for heating testgg b be used in connection with the
supplied data acquisition device.

When hot, the furnace must be moved only by thelleaihe surface is fairly hot — about
60-70°C (140-16CF). DO NOT TOUCH!

Theelectrical supplyto the furnace must lgrounded. If an extension cord or adapter is
used, make sure that it is correctly grounded.

Test probe

When transferring the heated test probe from theafte to the testing position, make sure
that nobody is at risk of being burnt by it. Thelpe temperature igery high, about 856C
(1 562F). It is the responsibility of the operator to ensuresafety.

Computer (optional)

The computer must be used only in accordance witthandling and safety instructions
provided by the manufacturer of the computer.

Agitation device (optional)

Theelectrical supplyto the motor controller must lggounded. If an extension cord or
adapter is used, make sure that it is correctlympied.
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Compliance with legal requirements

Products and components marked with the CE madangply with the Radio Equipment
and Telecommunications Terminal DirectivR&TTE (99/5/EC), the EMC Directive
(2004/108/EG) and the Low Voltage Directive (20@3EG).

Components marked with the FCC marking also comjily the radio emission rules
in FCC Part 15 B.

FCC RF Radiation Exposure Statement:

This product complies with FCC radiation exposiméts set forth for an uncontrolled
environment.

“Contains Transmitter Module FCC ID: QOQWT12"

WT12-A FCC ID: QOQWT12

Limitation of liability — interpretation of test re sults

Evaluation of the test results, and conclusionsvdriiom them, is the responsibility of the
user Swerea IVF accepts no responsibility for any dgenanjury, loss of profit, loss of
goodwill or any other adverse, hazardous or undésffect etc. whatsoever resulting from
actions taken as a result of measurements madg thgivf SmartQuenclequipment,
irrespective of whether such measurements haverbade in accordance with the
instructions supplied by Swerea IVF for use ofel@ipment or not.

If results from measurements are not as expediey,ghould be repeated and explanations
for any discrepancy be determined.
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0 Operating principle

The operating principle of the equipment involvesriersing a test probe, having
standardised dimensions and consisting of stargkatdnaterial, and which has previously
been heated in a furnace to a standardised stéetimgerature for testing, in the quenchant
to be tested. The probe contains a built-in theoupte, connected to the recording
equipment, which records the temperature-time m®deata are stored digitally and can be
plotted graphically or printed out in tabular foam paper for subsequent presentation of
results.

This system offers a number of different functisgsh as:
* Recording, displaying and printing of temperatusetime curves
e Calculation of cooling rate vs. temperature, arggpldying and printing as diagrams

* Displaying and printing in tabular form of assoetemperatures, times and cooling
rates

e Evaluation of measurement data in many differespeets.

Up to twenty measurements can be stored in the tnamdor subsequent transmission to a
computer. Data stored in the hand unit remain imorg even when the hand unit is turned
off.

Stored data are transmitted by Bluetooth or by W@&Ble to a computer for ultimate storage,
evaluation and presentation of cooling curveschart diagrams and tables.

Standards for testing of quenching media

Theivf SmartQuencls designed to be able to be used in accordartbetig following
standards for determining cooling characteristiogugnching media for heat treatment:

* 1S0O 9950:1995, “Industrial quenching oils — Detaration of cooling characteristics —
Nickel-alloy probe test method”

« ASTM D 6200-01, “Standard Test Method for Deterntima of Cooling Characteristics
of Quenching Oils by Cooling Curve Analysis”

e ASTM D 6482-06, “Standard Test Method for Deterntima of Cooling Characteristics
of Aqueous Polymer Quenchants by Cooling Curve ysialwith Agitation (Tensi
Method)”

The latter requires the optional agitation devieaubed.

Employing a 16 mm dia. x 48 mm silver test promst@ad of the standard 12.5 mm dia.

x 60 mm Inconel 600 test probe), enables the sy&idre used for testing in accordance
with the French standard NFT 60 17Brasticité des huiles de trempe. Essai au capteu
d’argent”. NB. The latter requires an optional desbf the furnace with a larger diameter of
the heating zone that can also be provided by Sw¥fe.
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1 System overview
Theivf SmartQuencistandard system consists of the following comptmen

* One hand-held data acquisition unit (“hand unitijwveable for probe connection
¢ One CD with thevf SmartQuenclsoftware

* One USB hardware key for protecting the softwapenfunauthorized use

* One Standard test probe with handle and test icattf

* One Reference test probe with test certificate

e One USB cable for curve transmission

* One Bluetooth USB Adapter

* One furnace for heating the test probe

* One 2-litre (or 1-litre) beaker with holder to fiitaite testing in the laboratory

e Two 1-litre tins of reference oil, with test ceitdte

* One carrying case for the hand unit, test probleatdware key, batteries and cables
e One user's manual.

Computer
(optional)
with software

Furnace

Test probe

Beaker (with holder
for the test probe)

Hand unit

Fig. 1.1 System overview, ivf SmartQuench
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Stop ring for vertical
positioning of the
test probe

Cone for centring
the test probe in

the beaker

Holder

Beaker

Fig. 1.2 Fig. 1.3

Beaker with holder to facilitate laboratory testing Reference oil to ensure consistent test
results

Software

installation disc

Hardware key Test probes with

handle

Manual

Cables
Hand unit

Fig. 1.4 Contents of the carrying case.

The following items are optional

Agitation device for testing polymer quenchants

Hand-held temperature measuring device with catiréghermocouple (for calibrating
the temperature measurement system)

Hand-held digital tachometer with reflecting tafmr €ontrolling the agitation device’s
impeller speed)

Portable computer
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2 Description of components included in the

equipment

2.1 Hand-held data acquisition device (“hand unit”)

2.1.1 General description

The hand unit contains a microcomputer with har@veard software for recording and

storage of measurement data. Transferring thetddkee computer can be made either wire-
less by Bluetooth or by USB cable. For Bluetoo#mémission, a separate Bluetooth adapter

is connected to the computer. The software in grahunit communicates with the

ivf SmartQuench software in the computer.

Main data, hand unit:

Dimensions:
Weight:
Housing:
Power supply:

Operating temperature:
Display:

Temperature resolution:

Memory capacity:

Thermocouple:
Recording time:
Sampling frequency:
Digital serial interface:
Radio frequency:
Bluetooth range:

167 x 105 x 34 mm

700 g

Aluminum and plastic

4x1,5 V RO3/AAA batteries

automatic shut-off after five minutes of inactivity
0 to +50 °C (+32 to 122 °F)

2.8 inch AMOLED colour display

0.1°C/0.1°F

20 measurements maximum; up to 60 000 readings per
measurements

Type K

Programmable, from 20 seconds to 10 minutes
Programmable, from 1 to 100 sec.?

USB

Bluetooth

>10 m indoors (depending on local conditions)
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2.1.2 Function

S

Start Mode
Time
Start Temperature Display
Probe Number
Sampling rate
Service Layer Settings

<+ ENTER —> Buttons for moving
in menus.

Enter in the middle
to confirm choices

| N |

/ T Connection for test probe

Connection to computer
for data transmission by
USB cable

Fig. 2.1 Hand unit front layout.

There are three main views shown at the display.

* Files
» Settings
* View

In Filesyou can see a list of the saved measurementalinhgnd unit. You can open one
curve at the time to see the graph in\@vwindow, rename or delete the curve.

In Settinggparameters for your measurements are chosen.

From Settings you also access the Service Layee ymi find settings that only authorized
personnel shall adjust. The Service Layer is ftibation and initial settings.

In Viewyou see curve graphs. You can switch curve tchbe/s by pressing Enter when the
file name is marked. Arrows pointing up and dowi appear over the file name to show
that you now can change between curves to be shothe graph.

By pressing Enter again the arrows up and dowrpgdesars and you can highlight the View
headline again to move left or right to either iBgt or Files.

NOTE that only trained service personnel should usé&#mwice Layer Settings.

10
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NOTE The hand unit has a reset button on the backgigeldcated just above the battery
compartment. The aluminium plate has a mark thigt gjsible when removing the battery
lid.

If you for some reason get a strange phenomenaaotry to use this button. Hold it down
for about one second. Stored curves WILL BE LOS®u Yhust save them in your computer
before resetting.

2.1.3 Functions of the buttons

The Down and Up buttons are used for moving betweifierent
l I parameters . They are also used for changing ttirgsan each level.

The Right and Left buttons are for moving betweiieknt views. For
G| |- some parameters you also use it to change values.

You confirm your choices by pressing the EnterdoutiThe marker then
goes back one step.

The Enter button is also used for starting a messent in the manual
Start Mode.

ENTER

2.1.4 Settings

The Settings consists of these parameters:

o Start Mode

The start mode determines the way in which measemesrare started. There are three
options:

1.0ff = You go back one step.

2.Automatic = Automatic start. The hand unit is in waiting reaghd recording will
start automatically when the probe temperature liias reached 3°C above the Start
Temperature and then goes under the Start Temperatu
Example: If you have set the Start Temperature&s°®€ you have to heat the probe
to 853 °C but the recording will not start untiluypass 850 °C from above.

3.Manual = Manual start. The recording starts when yougpEater.
. Time = Measuring time

There are two preset measuring times, 20 and @hdscAs an option the user can define
his/her own measuring time between 1 to 600 seconds

You switch between times with the Right and Leftiti and at the user defined position
arrows Up and Down are lit to mark which buttons gan use.

20 seconds is often suitable when testing polymeds60 seconds is often more suitable
when testing oils. (See als&f Note unde#.2.3 Heating the test probe)

NOTE that 60 second (“or greater”) is the recommendedsuarement time in the 1ISO 9950,
ASTM D 6200-01 and ASTM D 6482-06 standards thatiti SmartQuench system is
designed to meet.

During cooling, the actual probe temperature isrghon the display while the graph is
plotted. Only every 10value is shown in numbers.

NOTE that when the measurement is finished, the stpniade will revert to OFF automat-
ically, and the required start mode must be aatvaigain before next measurement.

11
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. Start Temperature

Start Temperature is a preset temperature at whadrding starts automatically. This
parameter is intended to ensure consistency imgeahd to facilitate comparisons between
measurements, see Figure 4.3.

Adjust the Start Temperature with the button Upown. Press Enter to confirm.

Note that 850 °C is the recommended starting temperébur@easurements.

o Probe Number

Enter the test probe number for the probe used t@rtain measurement. By using this
function you can keep track on which probe you deedll your measurements. Use the
arrow Up or Down to set your probe number. Confivith Enter.

. Sample Rate

Sample rate is the number of recordings per seconds

It can be setto 1, 2, 4, 5, 10, 20, 50 or 100 Hz.

For some occasions some sample rates are blockiedlisTdue to the formula used in the
filter function. The filter function gets unstaldesome settings and those are:

Sample rate
Filter value 0.1 1] 2] 4] 5
Filter value 0.2 1 2
Filter value 0.3 1
Filter value 0.4 1
Filter value 0.5 1
. Service Layer Settings

See chapter 2.1.5

2.1.5 Service Layer Settings
. Calibration Room Temp

Measured Value shows the temperature read by tis®selose to the probe connection
inside the hand unit. If adjusting the measurede/aet it according to you readings from a
calibrated instrument.

Press Enter when the marker is at the Correctidnéa light the arrows above and below
the value. Adjust in steps by 0.5 °C until you caad the correct value under Measured
Value. Press Enter to confirm.

NOTE that it is very important that the hand unit itdels the same temperature as th
room and thermocouple you calibrate against. Make & has got enough time to adjusst
its temperature to the room temperature where yoloaated.

The built in sensor must get time to stabilizehat$ame temperature as the equipme
you calibrate against and the room where you ar&téal.

. Calibration Hot Temp

Measured value shows the temperature that the ctathprobe or thermocouple has.
See Calibration Room Temp for adjustment.

NOTE that your hand unit is calibrated before delivery.

12
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. Enable Password / Set password / Disable Password

With this function you can set a password to préuveauthorized or unexpected changes in
the Service Layer Settings.

Make sure to remember your password if you useoibti®n!

By choosing Enable Password an alphabet windowaapp&ype your password and press
Done. Next time you try to access the Service L&gtings you are asked to enter your
password. You need to type the password beforegoulisable the function.

. Filter

This is a filter function for the temperature, imded to decrease the scatter (noise) in the
measurement data.
Normally it should be setto 0.1.

. Celsius or Fahrenheit
Mark your choice and press Enter.
. Brightness

The brightness of the display can be adjusted amléwels. The high level will consume
more battery power than the low.

. Set Time and Date

The hand unit has a back up battery. The measutdi@efraw data) contains time and date
from when the measurement was recorded F&g8&.9

If you need to set your time or date, go to thetfmrsyou want to adjust, press Enter to light
the arrows and adjust by pressing Up or Down. Qoniiith Enter. After all adjustments are
made, go to Done and you will get back to the Serlzayer Settings main menu.

2.1.6 Battery saving function

The hand unit will automatically turn itself offtaf five minutes, to save battery power, if no
button is pressed during this period. After pregsiny button, the hand unit will stay active
for another five minutes. You can not turn it ofnuaally.

You will return to the same menu as you were imtethe unit turned itself off.

Exceptions:

* If the hand unitis in the start mode (either “Stanual” or “Start Automatic”), then it
stays active waiting to start the measurement.

¢ |f the hand unit shows Save or Delete after a measent.

2.1.7 Battery indicator

In the top right corner of the display you can fantattery indicator. When it turns
red we recommend replacing the batteries to awttex (noise) in the measured
data.

13
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2.2 Test probe

2.2.1 Hardware
The test probe is designed as follows:

400 £5 mm

/Iﬁ - o 60mm

Plug-in socket for connection to hand unit

Weid 30 mm

| ] @12.5mm
Supporttube, Test probe body,
Inconel 600 Inconel 600

Thermocoupie

Fig. 2.5 Test probe design.

Main data, test probe:

Weight: 2409
Length: 400 £5 mm (standard)
Material: Inconel 600

Thermocouple:  Type K, 1.5 mm dia.

The test probe complies with the international déad ISO 9950 and the American
standards ASTM D 6200-01 and ASTM D 6482-06.

The 1.5 mm diameter thermocouple is a type K theouple (NiCr/NiAl), with the hot
junction insulated.

The probe design facilitates:
« easily changing to other test probes, having theesalug connection

e using a separate thermocouple, type K, with thgumaition insulated from the sheath

2.2.2 Routine checking of probes

IMPORTANT. Test probe performance is largely dependent ordhdition of the probe
surface It may change with time as a result of depositeooxidation of the surface,
although this is a slow process on Inconel 600. ddralition of the probe should therefore
be checked at regular intervals, normally aftetess, or before every new series of tests.

Routine checking of the test probes is most eagifjormed using the reference silpplied
by Swerea IVF, and comparing the test result Withtest certificate delivered with each test
probe.

14
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NOTE that any other quenching oil that is known to lzdkt over a longer period may also
be used. This can be ensured by taking a sufficjeantity of clean oil and saving it in

an airtight container, for use only for checkinglpe performance. When first taking the oil
sample, a test should be carried out on it witbference prohdor use only for checking
the reference quenchant, or a newly checked aitatai@d probe to provide a reference
cooling curve, against which subsequent coolingesifrom the regular checks can be
compared.

The extent of deviation from normal performance tamn be accepted before the test probe
needs reconditioning depends on the requiremer@adh situation. However, as a guide,
maximum cooling rate should not deviate from tifenence curve by more than + 3 %, or
the temperature/time curve by more than +1 s at’60@2 s at 400C and +3 s at 208C.

IMPORTANT. The test probe is one of the most imporant components in the wholg
measurement system. Insufficient care and insuffient observation of the probe
condition may lead to significant deviations in theest results.

2.2.3 Reconditioning

When checks of the test probe, either as carriethdbe reference oil or in some other way,
produce results that differ excessively from thgisen by a new test probe, or if
considerable deposits or oxidation have built uphenprobe surface, the probe must be
reconditioned.

Start by cleaning the surface as described in @edti3. Continue by cleaning the surface
with an abrasive paper; suitable grain size isdr&20 mesh for initial grinding and 320
mesh for finishing. The probe may then be staldlisg performing a number (3-5) of blind
tests, i.e. using the probe in the normal way @uegdly in oil), but without recording, before
it can be regarded as performing normally in teofm®producibility of results.

NOTE. The procedure with blind testing is specifiedtes prime procedure in the standards
referred to, ISO 9950, ASTM D 6200 and ASTM D 6482wever, it has shown in many
cases, and it is Swerea IVF's own experience frarerthan 20 years of testing,

that consistent results can be achieved withoattiksting.

2.2.4 Probe life

The probe life depends primarily on the quenchimgrisity of the quenchant in which the
probe is used. Rapid quenching shortens its lifie. fbllowing guide values provide an
indicationof probable life to be expected:

Quenchant type Approx. number of tests
Polymer quenchants 100 - 150
Quenching oils 200 - 300

Any crack in the weld between the probe body aedstipport tube, the most sensitive part,
will allow quenchant to enter into the tube. Thidl e indicated by a sputtering sound
while the probe is being heated and the uppergbdiie probe normally gets warm. If the
probe is then taken out of service, it can normadiyrepaired by re-welding.

15
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The test probe is intended to be used for measthismmguenching characteristics of
guenchants starting from 8%6 maximum, normally, in any case not higher thad €7
Using higher temperatures will shorten its life siolerably.

2.2.5 Initial calibration of test probe

Before delivery, each probe is tested individuallg compared with Swerea IVF’'s master
probe. A test certificate is issued and a greeael lislfixed to the probe to show the
calibration status. A factor of calibration “k” determined (marked on the green label and
on the certificate). This is to ensure traceabdity that all probes delivered will perform
with a minimum of variation.

NB. The K-factor is a multiplication factor that infloces only the cooling rate. New test
probes always have k=1.00, although there maydtiglat variation (within 1-2 %) in the
recorded maximum cooling rate in the probe cedifis.

2.2.6 Recalibration of the test probe

To ensure consistent test results, the test pratst ne calibrated periodically by testing in a
reference fluid and comparing with results fromithigal calibration. The properties of test
probes in use may show a slow drift in thermal oasp with time, e.g. due to reconditioning
by grinding, which reduces the probe diameter. Wiiishave an influence on — mainly — the
(maximum) cooling rate. Usually, the (maximum) doglrate will increase a little and this
can be compensated for by multiplying the recom®aling rate with the “k”-factor.

The K-factor is determined by making a standartliteSwerea IVF's reference oil with the
reference probe and the probe to be calibratedfudlyr prepared. The maximum cooling
rate is determined for both. The K-factor is defirges the ratio between the maximum
cooling rate of the actual probe and the refergmobe:

K = CRmax/ CRMaXope

Example:

The maximum cooling rate for the actual Temp
probe was determined to 82 °C/s (curve Bi |
the figure to the right), while it was 78 °C/s m
in the initial condition (curve A). The new
“k” factor (ky) can be determined as follows:
ko= 78/82 x k, where k is the initial "k”
factor (delivery condition). Assuming k
1.00 will give kk = 0.95.

NOTE that when new “k” factor has been
determined for a probe, a new probe has to
be defined in the Probe database having th
new "k" factor, see Section 3.5.3.

Fig. 2.6 k-factor explanation

NOTE that the "k” factor only influences the coolingeaand so, the cooling rate vs.
temperature curve. The temperature vs. time carwet influenced.

NOTE SweredVF recommends you to use only probes with K-fagiarthe range 0.90-
1.10. Probes with K-factors outside this range khoa longer be used.
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2.2.7 Checking for open circuit

If there is no signal from the probe thermocouple of its wires may be broken. Measure
the resistance of the thermocouple to check fon@aeuit or other faults. The resistance of
the thermocouple should normally be about 10 ohwitk, a resistance of several mega ohms
(MQ) (i.e. essentially infinite) between the thermaaeuand the body of the test probe.

17
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2.3 Heating furnace

2.3.1 Hardware

The heating furnace consists of:

Springs for earthing
the test probe
m during heating
ﬂ Lamp indicating
when power is on
Aluminium /
casing B Temperature controf
| o’/ € equipment

e¢—1—— Potentiometer for
Ceramic - adjusting the
tube temperature setting

Heater —— )/\”
Ceramic tile on

which the test —

Thermocouple

Temperature display

AR //

probe rests On/off switch with
; Ly indicating lamp and
while heating it fuees

Fig. 2.7 Furnace design.

Main data, furnace:

Dimensions: 215 x 295 x 305 mm
Weight: 6.9 kg
Power supply: I: 220/240 V, max. 6.3 A, 50/60 Hz

II: 110/120 V, max. 6.3 A, 50/60 Hz
Power consumption:  max. 600 W
Fuse: 6.3 A (ceramic)

The furnace thermostat controls the power supptigtie furnace through diode
rectification.

When heating up the furnace from cold, the tempeeawill first pass the normal operating
temperature and then stabilise at about®87@ee Figure 2.8. This temperature has been
chosen as the normal operating temperature fduthace in order to heat the test probe
quickly. Actual testing, however, should start whiee temperature of the test probe has
reached about 85%. See Section 4.1.4.

WARNING: The furnace temperature will reach around 900°C before
stabilizing at the preset operating temperatureDO NOT HEAT TEST
PROBES TO THIS TEMPERATURE! It would reduce their life and affect
their cooling characteristics.

18
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*C

BI0 | e — — S —

Time

Fig. 2.8 Furnace temperature during start-up.

The power system is designed to work on eit#/240 V or 110/120 V. It is important to
know the correct setting on the furnace controt,dar example in case the fuses have to be
exchanged, in order to avoid mistakes, see Fig&e 2

220/240 V 110/120 V

Fuse —»

Fuse

+— No fuse

Fig. 2.9 Setting the furnace voltage on the furnace contnif.

WARNING: For safety reasons make sure the furnacesigrounded correctly.
Failure of, or insufficient, grounding may be_dangeous.

19
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2.3.2 Calibration and routine checking

2321 Changing the furnace temperature

Furnace temperature can be changed or adjuste@ayswf the rotary potentiometer in the
temperature control unit, as in Figure 2.9.

Increasing
temperature: O

1 potentiometer o)
turn clockwise 67%
=+60 °C

gl

AL

Fig. 2.10  Adjustment of the temperature reading on the fuerdisplay.

23.2.2 Checking the heating element and furnace thermocouple

Measure the resistance of the furnace heating eletme&heck for an open circuit or fault.
Remove the cover of the temperature control urdtdisconnect the heating element leads.
Measure the resistance between them, which sheutdbbut 35-40 ohms. The resistance
between the heating element and the furnace casitmgrmocouple sheath should be
several megohms (i.e. essentially infinite) in ¢t state.

The furnace thermocouple element can be checkadiimilar manner. Its resistance should
be about 8-10 ohms, with several mega ohmQ)(bktween the thermocouple and sheath in
the cold state.
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2.4 Arrangement for laboratory work

This facility with beaker and holder enhances tegiin the laboratory. Even if most testing

is carried out in the heat treatment shop, caliimadf test probes and equipment has to be
done in the laboratory at intervals. Figure 2.10vahthe intended arrangement. The volume
of the beaker can be either 1 litre or 2 litres.

4— l1estprobe

Stop ring
" 2 ) e
30 mm* 30 mm*
[, [ * A R S - _‘-
155 mm 120 mm
L ].-.... N I [ R B
2 litre beaker 1 litre beaker
*Will be equal to 1.8 litre fluid *Will be equal to 0.9 litre fluid

Fig. 2.11 Left: Arrangement to enhance laboratasting. Middle and right: Important
dimensions when filling the beaker and fixing ttop $ing.

IMPORTANT! The stop ring must be mounted on the probe support tube at such a
level that the test probe body (see Figure 2.5) positioned_in the middle of the oil
samplewhen it is lowered into the beaker.

IMPORTANT! The ISO 9950 standard specifies that the oil sampislume must be
two litres. Comprehensive testing at Swerea IVF over period of more than ten
years has shown that there is very little and insigficant difference in the test
results, if any, between tests using one-litre an@sts using two-litre samples. Other
laboratories have confirmed these observations.

Considering the advantages of handling oil samplexf only one litre instead of two
litres, including the disposal problem for used saiples, Swerea IVF therefore offer
also 1-litre beakers.

Should you prefer to follow ISO 9950 strictly, youmust use a 2-litre beaker.
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3 The ivf SmartQuench software

3.1 Computer requirements

* 64 MB RAM minimum

e 20 MB minimum free hard disk space

* Operating system: Windows 9x/NT/ME/2000/XP/VistaNtfows 7. 32-Bits

* USB port for communication between PC and hand(WB cable or Bluetooth
adapter). (PC’s equipped with built in Bluetoothyraéso be used instead of the
Bluetooth adapter but such solutions has to bemtggh by each user themselves.

e USB port for the hardware key.
NOTE that the USB hardware key cannot be used on carphbaving Windows NT.

NOTE The hardware key and software cannot be usedeometwork. The user has to
have the hardware key in the computer where thevadd is installed.

3.2 Functions of the software

The ivf SmartQuench software has two main functions

* Communicating with the hand unit, including:
- reading (or presetting (not available yet)) pagters in the hand unit,
- importing data (cooling curves) from the hand tma folder in the computer

* Handling and evaluating measurement data, including
- importing data to the ivf SmartQuench program,
- displaying general and calculated data,
- evaluating and comparing different charactersstalso user-defined by employing
the formula editor,
- setting ‘control limits’ for selected charactics,
- displaying cooling curves and bar charts foestd characteristics,
- selecting measurements from the database mestitayn criteria,
- printing reports.

3.3 Installing the software

1 Start MS Windows, and close any other Windows-bgsedrams that are running.
2 Insert the installation disc in the CD drive.

3 Go to Windows Explorer (in 2000 or NT) or My Comeutin XP).

4

Go to the “D:\Combolnstaller” folder and doubleesliit, run “setup.exe” and enter info
where requested, click “Next”, “Install” and “Fifi's

5 Go to the “D:\SmartQuench install” folder and dasblick it, run “setup.exe” and enter
info where requested, click “Next” and “Finish”.

6 Re-start the computer. Thd SmartQuenciicon can now be seen on the Windows
desktop.
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3.4 Starting the software

Double-clicking the ivf SmartQuench icon on the Mdows desktop starts the software
and the ivf SmartQuench desktop will open up, sgare 3.1.

w SmartOuench 2.2 - UNREGISTERED VERSION, PLEASE REGISTERIN

Bl Database Evaluztion Window Hib

lSD--‘E
a0 4---4
A ey
el R e e e

+ 50 - Database ﬂﬁfﬁl
Curve dala | Sl finit dara | Piobedat | Fomuls dats |
Meso = Espo | Copy i Dialate = Edl Pasl Famula = | Hendl Cweeselection = Prooeties Sot = Bueg Crtena Contolimit Evalist: Chart =
Faldess | Gereid debs | Cakulzted data | Compars curves | Rieterence Cuivas zelecied Evalualian
ame [Jriame CA mas 'L/ 5
e ! e
[ 3 [EEEE e e ] Diale. | [ ] (e
I
Producer. User I | Cortrol i b
Bzloh e Prebe |_ _____ |
Tempeiative [T Cancerd L
5 |
tredia bope, | | Aiat E [ ]
. ki Sooing rale k| Toran
Mizcosly 20°T [rrds] o D M 40 GBI A1 100 120 140 161 161 Z000 -
< 2| ooy 378°C it Droaty S 5
Curvss | : Flath pi 50 : i
S T Miscosly 40T frndds] i anf
y | a0 i
sty S84 T i | 510 !
Comment: ik B i
e a0 d---4 i
‘ esof- 4 i
= et I
Pl S : 0
§ oo f
g 40
2 a0 i
=0 i
30 : !
0t !
2004 ---1 !
;
0

-

Fig. 3.1 The ivf SmartQuench desktop at start-uplfe first time.
Initial settings: Registration and temperature dimension

When starting for the first time, the Title bar wead “Unregistered version, please
register”. Choose “FilRegistration” to register your software. Enter tenpany name and
a registration number (any number, or none, camskd in the current version) and click
OK. The Title bar will now show the company name.

If the measurements with the hand unit have beee 89 using Fahrenheaiegrees, choose
“File|[Temperature unit” and then click Fahrenheit.

3.5 Database

NOTE that in the following description, the data file®oling curves) contained in the
installation disc have been used to illustrateftimetions.

The database consists of Curve data, Control tati4, Probe data, and Formula data.
Each group of data is stored in one or severakfsldContinue by maximizing the Database
window and you will see the “Curve data” folder.

3.5.1 Curve data
The Curve database consists of;

* General data which must be entered by the user, except fodéfault values, which
come with the curves. See Figure 3.2.

e Calculated data a number of characteristics, which are calculatgdmatically.
See Figure 3.3.
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e Compare curves which is a window where some selected charatitesiare compared
in table form. See Figure 3.4.

¢ Reference datawhich are intended for reference media, suchvas & IVF's

reference oil or other references the user may teigmploy. See Figure 3.5.

550 - Database 1Ol x|
Curve data I Control fimit datal Probe datal Formula datal
MNew - Expot - | Copy  Paste ‘ | Delete |v ‘ Edit Post ‘ Fomula = | Probe azsign - | Hand unit
Folders General data I Calculated data | Compare curvasl Reference datal
Name =
L INBOX Curve name: Im.-]_wf Date: 28.9.2006
Burgdof /72
— Producer: I User ID:
| |Buradorvres | producer uzer id
| |aquaguench 251 Batch number: Ib o Probe namme: 9950
|| Burgdorf polymers Temperature [C] I 0 Probe K-factor 1.0
| {Four ois ediurn type: oil ~| Concentration [%]: 1]
|_|Statail
| o8 _lﬂ Wizgcosity 20 C [mm2/<] I 0 Agation [m/s] a
4 | | 4 Viscosity 37.8 C [mm24s] I 0 Agitation [remarksk Still -
Curves I— l—
N Wiscosity 40 C [mma/s} 0 Density [a/cm3)] 0
ame = .
| D1t H Wigoosity B0 C [mm27s] I 0 Flash paint [C}: 0
|_|oi2i Viscosity 98.9 C [mmz2/5] [ a
|_|Polymer-3.ivf
|| Palymer-4.ivf Gt
Fig. 3.2 General data that can be entered by ther i each cooling curve.
550 - Database = 3]
Curve data | Control limit datal Probe datal Faormnula datal
|
Mew = Ewport - | Copy  Faste | | Delete |v | Edit Post | Formula = | Probe assign ~ | Hand urit
Folders: General data  Caloulated data | Compare curvesl Reference data |
Name |«
(M| IMEOX Curve name: IDil-'l.wf CR300 [CAs]: 7.45
| {Buadoft72 D ate: 28.9.2006 72.49
|| Bugdorf YPaS — : | - CRE50 [C/s]: 2
| |Aquaguench 251 CRmax (sl 8378 TimetoBOOC [s] 7.58
|_|Burgdorf polymers TICRmax] [C] | 62285  Time to 400 C sk 11,38
Four cile .
— - HCRmak] [s) | 732 Timeto200C [s] 41.11
|| Statail
|08 =
A _,l_l Tvp[Cl I 73554 Thetal [CL 735,16
Curves Tep [C) I 310,37 Theta 2 [C]: 393,54
Name I;I
Ld (eI S HP-IVF [ails) | 670,92
[ HE-YF [nolmerst: | 24217
| | Palymer-3.vf |Formu|a_id |F|asu|t |Commenl =
| | Polyraer-4. it J T
| K _»l_I
Fig. 3.3 Characteristic data that are calculated@matically for each curve.
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=50 - Database =101 x|

Curve data | Control it data | Probe data | Fomula data |

Mew = Export = | Copy FPaste | |Delele|' ‘ Edit Post | Fomula - | Probe assign - ‘ Hand unit

Folders: General datal Caleulated data  Compare curves | Reference dalal
Name [Ny e |cRa00 [ CR550 [CRma [ TICRmas) [HCRmax) | Time200] Timeann| Times0n| Top (][ Tvp (] [ Theta 1 [C]] Theta 2 [C] [HP [ails) [HF (polpmers)| <]
INBO ¥t ivt 745 7249 8978 62205 832 4101 1138 750 3037 73554 7516 39954 67092 24217
Buigdarl W72 ozt 553 6513 9295 67 77| 5167 1182 7.2 35409 74308 74220 4231 4328 1394
Burgdorf YPa5 T |[|Pobmerzivi | sn7z 1saza| 19677 53085 435 44| 451 3313846 82243 GA0EE 24155 272493 162742
Aquaguench 251 | |Pobmerdisf | 7EE] 1707 8635 ENZ7 529 B49 BEE 43 17201 82 BI04 BT MERE3 154402

Burgdarf polymers
Four cilz
Statoil

o8 =

o P
Curves
Name |;|
i1
Oil-2.if

Folymer-3.ivl
Polurner-4.ivf —I

CI T T T T T Jw

£

|

| =l

Fig. 3.4 Comparing the calculated data for the @g¥n one folder in the “Compare
curves” window.

=50 - Database =101 x|
Curve data | Contral limit datal Probe datal Formula datal
Mew - Export - | Copy Faste | ‘ Delete " | Edit Post | | Foimula ‘v ‘ Probe assign ~ Hand urit
Folders: General data I Calculated data | Compare curves  Reference data I
Name =
INEOR ~The data of this curve represent a reference quenchant
Burgdart w72 Minimnum Marimum
| [Buigdal YPES CRmax [C/s] 104 108
|_|Aquaguench 251
|| Buradort polymers = TICRmax] [C]: I 620 I 650
|_|Four cits H{CRima) [s]: | 7 El
; ;:lml Tvp [CL: 728 780
P I LI_I Tep [T} | 330 | 30
Curves Theta 1 [C]: I 725 I a0
Name N [ | EIl| 420
B B ellii- FOC-Orprm. qeaw
|| Bl 70C-1000pm. qowe CRELDERD I 5 8
|| Bellini-OC-1500mm.gow CRS550[C/s]: I 70 I 76
|| Bellini-FOC-500rpm. gow TimeB00 s} I 7 I—E
[ Timesno s} | 1 | 12
Time200 [s]: I 48 I A0
HP-IVF [oilz) I 530 I 570
HP-MF [polpmers): [0 | il

Fig. 3.5 Data that can be entered for a refereneslimim related to each quenchant.

The calculated datare as follows:

CRmax: Maximum cooling rate

T(CRmax): The temperature at which the maximum cooling ratus
t(CRmax): The time to reach the maximum cooling rate

Tvp: The temperature for transition from vapour phadeoiting phase
Tcp: The temperature for transition from boiling phaseanvection phase

Theta 1: The temperature for transition from vapour phadeoibng phase, as
determined by the procedure stated in the Freraidatd NFT 60178

Theta 2: The temperature for transition from boiling phaseanvection phase,
as determined by the procedure stated in the Freacidard NFT 60178

CR300: Cooling rate at 300C
CR550: Cooling rate at 550C
Time600:  Time to reach 600C
Time400:  Time to reach 400C
25
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Time200: Time to reach 200C

HP-IVF (oils): 91.5+ 1.34 - Tvp + 10.88 - CR5503.85 - Tcp
(intended for unalloyed steels)
%550 T is the assumed temperature for the ferrite/penivse in the
CCT diagram, which must be prevented during thdicgo

HP-IVF (polymers): 3.54 - CR550 + 12.3 - CR325168
(intended for unalloyed steels)
P325 € is the assumed temperature for starting the phasesformation to
martensite during hardening

NOTE that the HP values (Hardening Power) are chaiiatitar developed by Swerea IVF
in its research wotk They are intended to enhance the evaluationafrgpmedia’s ability
to harden certain steel typ&he HP values are calculated from some selettadhcteristics
under “calculated data”, and the cooling rate & %2 This can also be calculated by the
Formula editor, see Section 3.5.4.

NOTE that both HP values are calculated automaticdy for any type of quenchant:
oils, polymers or any other type. Also note that ta HP-IVF (oils) values are relevant
for oils only and the HP-IVF (polymers)values are relevant for polymers only

3.5.2 Control limit data

The intention of this option is to enhance quatiytrol by specifying certain limits
regarding different cooling characteristics thaildtl not be passed in order to safeguard the
process and produce products within specifications.

NOTE that it is_up to the us@o define the control limits, which should be hsa his/her
own experience and applicable to his applications.

For heat treaters, characteristics such as comptypnand size, steel grade, furnace and
quench tank may vary and may require differentlev@uppliers of quenching media have
certain allowed limits for certain cooling characttcs of their products etc.

The software has the ability to store severaliadial control limits for each characteristic;
for example, the maximum cooling rate for a certgpe of component processed in a
certain furnace/quench tank. Figure 3.6 illustrétesdefinition of maximum and minimum
limits for one such characteristic, the maximumlizgprate.

! Segerberg, S: Classification of quench oils: a nettffacomparison. Heat Treating, XX(12): 30-33 (1p88
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550 - Database o =] |

Curve data  Contral imit data | Frobe data | Fomula data |

Mew = | Copy  Faste | Delste = ‘ Edit Post
Folders:
s i~ Contral lirnit data
N arne
L CRma Mame: IMedium nilz
| |HP values
|| Time 500 - 300C Miriiraurn: I 70
o CHR at temperature
|| Temp at CRmax M aximum: I 80
Carmmehts:

Sensitive parts

<] |

Lirnits:

Name

Fast oils

E Mediurn oils
|| Slow oils

Fig. 3.6 Defining minimum and maximum levels fer ¢thosen characteristic.

3.5.3 Probe data

Data regarding the test probes, such as dimengimatsrial surface condition and k-factor,
and a comment, such as date of last calibratioraagdbservation, can be entered in the
Probe database. See Figure 3.7.

550 - Database =] |

Curve data | Cartrol limit data  Probe data | Farmula datal

Mew - | Copy  Faste Delete = | Edit Post
iz —Probe data
MName B
! 150 probes for gl Name: S22
| |NF probes
|| 150 probes for polymers Lerigth [rm: B0
| |Reference probes
Diameter [mm]: 125
k.factar 0,93
_I Date: 3.4.2007
Prohes Material: Inconel 600
|Name ‘
¥|50282_2 Condiion: Ground ~|
Commetit:
Used probe, 150 tests.
Recalbrated 2004-04-03

Fig. 3.7 Data that can be entered for test probes.

3.5.4 Formula data

The formula editor allows evaluation of cooling caeristics from many viewpoints. This
option is primarily intended to enable the usespply his/her own experience and to

find correlations between cooling characteristied the results of hardening. One example
is the Hardening Power as described on the preyiags (see Figure 3.8).

NOTE that Swerea IVF is interested in an exchange edgthpanies interested in applying
and developing this option. A User Group may batae to promote exchange between
interested parties.
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590 - Database

Curve data | Contral limit data I Probe data  Formula data |

=10l x|

MNew = | Copy  Faste | Delete = | Edit Post
Folders:
Narne I;I I—
|| Time between temperatures Name: HP (ois]
CR at temperature
T HP values r—Faormula editor
I Index  Coefficient Wariable Input A Input B Expanent
1 I 915 IEnnstantvaIue j I o I o I 1
3 | 1,34 ITvp[C] =l | 0 | i | 1
S | 10,88 |CF\ at * temparature [C] [C45] =l | 550 | i | 1
U ser farmulae: e I 585 ITCD[C] j I o I o I !
MName I; &, I 0 IE j I 0 I o I !
CERE e [ D 5 I -
i b r 0P o o
e [ o =i o o]
s |0 E o o
R oo =zl oo o]
K r
Fig. 3.8 Example of employing the formula data fiomc in this case the HP value

(Hardening Power) for oils.

3.6 Evaluation

Choose “EvaluatigiMonitoring” to open the evaluation window, see F&Qa.9.

sSmartQuench 2.2 - ivf - [5Q - Evaluation] =8l x|
g File Datsbase Evaluation Window Help ' x|
[ Horiising |
Curee selection = Froperies Sot = Quem | Citeis Conwol it Evsluste | Chat = Copy = |  Print
Curves selected Evaluation
Trame [CRmaniCral | civeria: |
Conteal limit; Miri Max:
70! a0
Coaoling rate [C/s] Tchart
0 20 40 B0 &0 100 120 140 180 180 200
1
z
=
H
g
5
5
a
Fig 3.9 When opening the evaluation-monitoring windit is empty until the curves to

be evaluated have been selected.
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3.6.1 Selecting cooling curves to evaluate

Choose “Curve selection” to open the window in Fég8.10. Click the folder where the
curve to be evaluated has been stored. Click thee@and press “OK”. Repeat until all

curves to be selected have been chosen. If alestirvthe folder are to be evaluated, simply
choose “Select all” and click “OK”.

g9elect Curve

=10l x|
Select iten
OF. |
Falder Curve [~ Select all
Cahicel |
tame - tame -
l INB O l Qil-1.iwf Ij
o Burgdarf 'w72 o Oil-2. ik
|_|Burgdarf VP25 | Polymer-3.ivf
|_|Aquagquench 291 | Polymer-4.ivf
|_|Burgdorf palymers
|_|Fowr ails
| Statail
[as -l -l

Fig. 3.10  Window for curve selection.

After having selected all curves in the dialogu€igure 3.10, a window as in Figure 3.11
will appear.

sSmartQuench 2.2 - ivf - [5Q - Evaluation]

g File Datsbase Evaluation Window Help

i8]
_1E] x|
{Haniaing
Curee selection = Froperies Sot = Quem | Citeis Conwol it Evsluste | Chat = Copy = |  Print
~Curves selected Evalustion
Name [Rmesieest [ Al | cieiar [
DR 89,78
H E!;yzm‘:j'i by 1:@?3 Contrl mit Mir: Mar:
[Fobymer-t.v X o o0
Cooling rate [Cs] Tchart
o 20 40 B0 &0 100 120 140 160 180 200
L — Ol vt
— Qi 2.t
— Polymer-3 ivt
— Polymer-4 ivt
IS ——
\ \ — ———— |
Tt LAY
= A
ot I LR
- /\/\
] T —
e ——
==
o 6 12 18 24 30 36 a2 48 54 =1
Time [s] o

Fig. 3.11  Window after having selected the cureesvialuate.

The curve colours are chosen automatically buteachanged as desired, as can the line
style. This is done by clicking “Properties”, saxnSection.
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Zooming the cooling curve

There is a zooming functidn the cooling curve diagram by which you can egégparts of
the diagram for a more detailed analysis. Posttienpointer at the upper left of the area you
want to enlarge. Press the left mouse button angkriiee pointer downwards to the right
and let the button go. See example in Figure 3.12.

Cooling rate [*C/s]
0

— Qil-1.ivf
— Qil-2.if
— Polymer-3.iv]
— Polymer-4.ivf]

Time [s]

Fig. 3.12 Enlarged part of the cooling curve diagra

Return to the original diagram size by reversirgrtiovement with the pointer or by
choosing “ChatZoom out”.

3.6.2 Selecting curve properties

Click the curve, where the curve properties afget@ehanged and then click “Properties”. A
window as in Figure 3.13 opens up. Click the “Cureéor”’ box to open up a window for
selecting colours. Choose colour and click “OK'gmback. Repeat for any other curve that
should be changed.

If the line style for the selected curve is to bamged, click the drop-down arrow and select
style. There are four line styles to choose froofids dotted (‘dot’), dashed (‘dash’) and
dashed-dotted (‘dash-dot’).

You can also choose (under “Visible”) if both tivae vs. temperature, T(t), and the cooling
rate vs. temperature, CR(T), curves are to beaispl, or only one of them. Click “OK” to

go back.
Curve propetties
Syl
Curve name IPoI_l,lrner-S. i
Vizsible W TI) ¥ CRT)
Curve colar I
Fig. 3.13 L sl [soid =]
Window for selecting curve colour and line
style.
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3.6.3 Sorting the selected curves

There is an option to sort the selected curvelerf€urves selected” list. Click “Sort” and

choose the category: name, date or the chosenrpropigure 3.14 shows selection of the
cooling rate.

sSmartQuench 2.2 - ivf - [5Q - Evaluation]

i8]
g File Datsbase Evaluation Window Help &1 x|
Mnmlullngl
Curve selection = Propertes | Sort |~ Guem Citeiis Cortollmt Evsluste | Chamt = Copp = |  Piie
~Curves selooted————— EVTWE Evaluation
v date —
Name ™ CR max[C/5] =l | gt [
it ivt L 89,78
oil2ivt 2.5
y o e J Contel it Mir: Max:
Polymer-4.vt 1635 o o &
Canling rate [C/s] TChart
o 20 40 B0 &0 100 120 140 160 180 200
L — Ol vt
— Qi 2.t
— Polymer 3
— Polymer-4 ivt
IS ——
\ \ — T !
z il
g i
B
2 [RERAN
E /\\’\
g — —
§ —
Fil ==
o 6 12 18 24 30 36 a2 48 54 =1
Time [s] o

Fig. 3.14  The curves can be sorted by nhame or by alaby the characteristic displayed:
in this case, the cooling rate.

3.6.4 Query for optimised selection of curves

This option is intended to be used for selectingliog curves from the whole database (all
folders) that fulfil certain criteria. You can crs®from all “General” and “Calculated” data”
and from data calculated by user-defined formwdae, Figure 3.15.

Optimization query x|
Select curves by
¥ Previously selected IAND VI ¥ General and calulated data IAND vI [¥ Formulae computed
General and calculated data \arishle [¥T—— Masim
|AND =l |HP7IVF [ails) =l |sou |1000
|AND =l ITempalature at CR max [C] =l |550 |550
|AND =l ITcp ] =l |250 |3no
|AND =l |CH at 550 C[C/e] =l |70 |1no
|AND =l ITime to 400 C [5] =l |20 |25
TS G Farmula tinimurn I axirnurn
|AND | IFastoiIs1 |10 |15|
Jauo = E Jo
Fig. 3.15 [ =] | P
Window for selecting character- e =1 | o o
.. . . AND - 0 1]
istics and their minimum and o =] | ! |
maximum values in the quer
. q y oK Cancel |
dialogue. |

31

L:\UPPDRAGSPROJEKT\SMARTQUENCH\ADMINISTRATION\MANURER\SMARTQUENCH\ENGLISHVER 2.3, ED 2009-11-05
MAN-ENG-VER2-3_ED 1 100111 FOR TRYCK.DOC-01/JB



User's Manual, 1 * ed., Nov. 2009

ivf SmartQuench® , ver. 3.1

After having made such a query, you can go backnaaice a new query, for example if
there were no (or too many) curves that fulfilled tequirements. By clicking “Previously
selected”, you will transfer the curves that wezkested in the previous query to the new

query.

3.6.5 Selecting characteristic for evaluation

For evaluation, you must choose one, and only cdmeracteristic from the databases. This
can be either from the “General” or “Calculatedtajar from the “Formula”: see Figures

3.16 to 3.18. Click onef these three categories and choosechiaeacteristic. Finish by
clicking “OK”.

Criteria select

* General data A gitation [mds ﬂ DK I
L Sl Cancel |
Concentration [%]
" Calculated data Density
Flashpoint
[uench. temperature [C]
Wiscosiy 20 C —
Wizcosity 378 C
L Viscasity 401 C -
Folder Formula
M ame |;| Mame =
|_| Time between temperatures ! CR300
| #| CR &t temperature || CR400
|_|HF values _|CRS00 —
|_|CREOD
Fig. 3.16  Window for selecting “general data”.
Criteria select x|
(" General data IAgi[atiDn [mes] j Ok I

+ Calculated data

HP-IVF [polymers)

Cahicel

Tep[C]
" Formnula Theta 1 [C]
Theta 2 [C]
Fess Temperature at CR max [C]
Time to 200 C [g]
el Time: to 400 C [5]
|| Time between temperatures BJCR300
! CR at termperature CR400
|| HF walues CR&00
CREOO
<l -
Fig. 3.17  Window for selecting “calculated data”.
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Criteria select |
(" General data IAgi[atiQn [mds] ﬂ Ok I
Cancel |
= Calculated data IHF'-IVF [oilz) ﬂ
f+ Farmula
Folder Formula
M ame |;| Mame =
|_| Time between temperatures ! CR300
| #| CR &t temperature || CR400
|_|HF values _|CRS00
|_|CREOD

Fig. 3.18  Window for selecting “formula data”.

3.6.6 Selecting control limits for evaluation

When the characteristic for evaluation has beesa@mas above, the control limits for this
characteristic must be selected, see Figure 3.48.@e of the previously defined control
limits can be chosen. Click “OK”.

55elect Control limit =101 x|
—Select iten
Falder Contral lirmit [~ Select all
Cancel |
I arne o M arne |;|
|| CRima || Fast oils
| |HF values | | Mediom oils
| Tirne B00 - 2300 C L Slow oilz
| CR at temperature
| Temp at CRmax
[~ [

Fig. 3.19  Window for selecting control limits.
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3.6.7 Evaluation

When the characteristic to be evaluated and italdimits have been chosen, click
“Evaluate” and the bar chart diagram to the righfEigure 3.20 will appear.

sSmartQuench 2.2 - ivf - [5Q - Evaluation] -2 %]
g File Datsbase Evaluation Window Help

(&) x|
Mnmlullngl
Curee selection = Froperies Sot = Quem | Citeis Conwol it Evsluste | Chat = Copy = |  Print
~Curves selected Evalustion
Name [CmaniCrl | 21| e [FFims(Cr
(ot 89,78
H E"}Z o i 1:@?3 Contrl mit Mir: Mar:
oymer-3.v .
= i o ot ] i
Cooling rate [/s] R max [Cs]
o 20 40 B0 &0 100 120 140 160 180 200 T
L — Ol vt
— Qi 2.t
— Polymer-3 ivt
— Palymer-4 ivt [Polymer-4 v
IS ——
\ \ — !
H \\ )) \ T4 Polymer-31vE
S BTN
H L
T T
g i
/( -2 it
g —— —
e =
i1 it
==
o 6 12 18 24 30 36 a2 48 54 =1
Time [s]

Fig. 3.20 Evaluation diagram (right) showing theoting rate and the minimum and
maximum levels chosen.

3.7 Copying diagrams and printing reports

3.7.1 Diagram set-up

Diagram calibration

Before copying diagrams and

printing reports, diagram axis, wis | st | Zoom |

curve colours and legend position s TEMPERATURE

are chosen in the diagram set-up Dimension [Cosivs =]
dialogue. {*" Defined [1oo0 =]
Click “Chart” and choose _ C Evsctrange Min |3 e e
“Calibrate” to open the window in -~ .

Figure 3.21. Then, for the axis, Autemalic scale

choose either from the predefined [ #sis COOLING RATE

values or enter an exact range. YOl | & Defined 20 v Cfs
can .also choose the “automatic  Bvstronge. Hin [7 e [ 55
scaling option.

 Autornatic scale

s TIME
{* Defined =] -| =
" Ewactrange Min ID Ma:-clzg
Flg 3.21 ) ) " Automatic scale
Window for selecting the diagram
axis.
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Click the “Style” folder to open the
window in Figure 3.22. Click
“BackgroundColour” to change the  #is 5% |Zoom |

Diagram calibration

background colour. [ Backaround
Calour
Under “Legend style”, choose e
1si Legend style
“Visible” to make the curve legend gv_ _bl‘” o
visible in the cooling curve I osble B o et
diagram v Irwerted
Alignment Top v

By choosing “Resize chart”, the
|egend will be positioned outside Backaround colour g
the diagram. (If the “Visible” box ~Default colou

is not marked, the diagram will Curve 1. Cuved. [
always have the same size, regarc | Cuv=2 |E_— Curve 10
less of the length of the file names | Cuves. Curve 11. |
Under “Alignment, choose “Top”, E::: : I— E:::E o
“Below”, “Right” or “Left” to - E— B
position the legend above, below, = "% ME— Cave . Il
to the right or to the left of the Cover NENNNEN  CuelS
diagram. Curve 8. Curve 16. [N

Click “Background colour” to
change the background colour.  Fig. 3.22. Window for selecting the diagram style.

3.7.2 Copying diagrams

Click “Copy” and choose either “Curve diagram” @&@Valuation diagram” (see Figure 3.23)
to copy the diagram(s) to MS Windows clipboard.ririthis, the diagram(s) can be pasted
into reports in, for example, Word format, see Fegu3.24 and 3.25.

550 - Evaluation 1ol =|
tanitoring |
Curve selection = Properties Sort ~ Queny | Criteria  Control limit  Evaluate | Chart = Eopylv | Frint T f
i e 0
Curves selected Evaluationr——————  CUrve BRI ey yp
Evaluation diagram dlagram
CR nax [C/z] 1= | Gt ICH ria [L
89,78
92,95 . .
Cantral limit: Fir: (GRS
Polymer-3.ivt 19617 F°"t'°_|"“' z — = —
Palymer-4.ivt EES [Fast ois | |
Fig. 3.23  Window for selecting the type of diagrtancopy.
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Cooling rate [Cis]
o] 20 40 B0 a0 100 120 140
1000 . . . ; . . .

Temperature [C]

T
1] G 12 18 24 30 36 42
Time [s]

5d B0

— Qil-1.iwf

— Qil-2.iwf

— Polymer-3 vt

— Polymer-4 vt

Fig. 3.24  Diagram copied to the Windows clipboardi gpasted into this manual.

CR max [Cfs]

Fig. 3.25
Evaluation diagram copied to the Windows

| Polymer-4 vt

|-Folymer-3 ivf

[Cil-2.wf

[ Cil-1 iwf

clipboard and pasted into this manual.

36

L:\UPPDRAGSPROJEKT\SMARTQUENCH\ADMINISTRATION\MANURER\SMARTQUENCH\ENGLISHVER 2.3, ED
MAN-ENG-VER2-3_ED 1 100111 FOR TRYCK.DOC-01/JB

2009-11-05



User's Manual, 1 * ed., Nov. 2009 ivf SmartQuench® , ver. 3.1

3.7.3 Print set-up

Click “Print” to open the print set-up window, segure 3.26. Enter information to

be included in the report. Choose report typeeeitCompare and evaluate” report

or “Standard” report. If “Compare and evaluate” baen chosen, choose either “Compare
report” or “Evaluation report”, or both. Click “OKtb print the report.

Print curves and evaluation results x|
—Repart data
Date of test |3.4.2D|34 Frobe Mr. ISQ232
Feport Mr. R-125 Fief. probe R14

i

Date of test 1.4.2004 Product type IDiIs
Test site IWF Medium temp. [C] IED

Operator IMLN— Medium conc. [%] I—
Folder ITESI— Agitation rate [ms] IU—
Approved IJB— Ref. to standard IW
Comment
Ilnitial traiing

—Feport type
¥ Compare and evaluate v Compare report

¥ Evaluation repart

" Standard Reference curve I
Product curve I

Fig. 3.26
Window for entering report data
and selecting type of report.

d

Ok Cancel | Reset |

If “Standard report” is selected, you must firsboke the “Reference curve”, click “OK” and
then the “Product curve” and click “OK”, see Fig&7. Click “OK” to print the report.
This report type is intended e.g. for calibratidrtest probes where it is important to keep
traceability to a reference.

x| x|
Please, select the Reference curve Please, select the Product curve
Mame Id Mame Id

| DTk | DTk

| Q-2 || D2t J

| Palymer-3.ivf | Palymer-3.ivf

| Palymer-4.ivf | Palymer-4.ivf

| Fef-2 - _|Ref-2 hd

Ok Ok I Cancel |
Step 1: Choosing the “Reference curve”. Step 2: Choosing the “Product curve”.
Figure 3.27 Selecting curves for the “Standard nepo
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NOTE that the cooling curve diagram and the evaluadiagram will be printed on two
different pages.

NOTE that only six curvesan be printed in one curve diagrdfrmore than six curves
have been chosen, they will be printed on two orenpages.

3.7.4 Saving a report

The reports are normally not savafter printing. If there is a need to save theorey this
can be done by means of the software ‘Acrobat PDiEvWfrom Adobe Systems, Inc. or
e.g. the free ‘PrimoPDF’ from active PDF, Inc. Theten choosing this option in the
“Print” window, the report is saved as a pdf-fisme Figure 3.28.

Prirter

Marme: Acrobat PDFWriter Properties...

Status: Ready
Type: Fiery 2 DocuColor 40 +2.1

Wwhere:  Fargkopiator | kopieringsrum

Comment: Fargkopiator | kopienngsrum

Frint range Copies
v Al Wumber of copies: 1 3:
- —
Fig. 3.28 i Rl e T
Choosing Acrobat PDFWriter as a
printer in the Print dialogue saves the [0k | Concel

report in pdf-format.

3.7.5 Printed reports

The “Compare report” and the “Standard report’tfar selected cooling curves and
characteristics are shown in the following threggsa
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Temparature [°C]

IVF SmartQuench Compare Report

[Date of report | 2004-01-30 | Probe No. 50010
Report Na, R-124 ;: Ref, medium R14
Date of fest 2004-01-26 | Product type Qiis+polymers
Test site IVE Medium temp, (050, 30 |
Operator MLN Mediurm cone. (%]0, 10 |
Folclar Test | Agitation rate (m/| 0. 0.4 |
Approved 55 I Ref, ta standard | 150 9950
Comments | — *I
Cooling rate [°C/s]
a 20 40 64 80 160 120 140 160 180 200
e ETERY,
850- = Dﬁil-a?
: — 0il.aCW 3
800 — GiLOCW 4
3 = r-5.ivi
— Polymer-8.ivi

° a [ 12 18 24 30 36 a2 48 54 60
Time [g]

| Property Unit | Oi-livi ol2ivi | Chacwd | oigews [re——re _,l Polymer-biv
| Moximum Cooling Rate *Cls 50,59 106,65 120,52 | 84,69 1788 | 159,45
Ternp. at Moy, Cooling Rate o 633,67 628,76 H06.09 : fatata) 607,27 | 732.4
| Temp at Start of Boiling R 742,69 735,83 7555 ; 699.8 810,36 844,51
fTem;: ot Start of Convection o 3512 349,73 1857 I 406,91 170,98 447,79
| Codling Rate at 300 *C Gl 5.55 506 26.39 15.44 76,95 . 56,65
| Time o 600 °C & 8.58 7.63 6,18 7,59 522 fi
- Time to 400 °C s 13.06 11,45 8,81 12,08 6,58 . &.78
| Time to 200 °C s 49,22 47,57 16,78 26,55 9,59 [ 11,08
|Theta | °C 750,18 735,66 795.2 7481 833,62 | 8155

Thata 2 o 425,28 406,21 a71.28 417 48 230,02 | 495,86
| HP-IVF {oils) 395,08 531,22 153487 276,14 2313.38 | el e
| HP-IVF (palymers) 120,44 184,63 L8222 315,39 1475,52 | 837,08 )

Page number: 1
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IVF SmartQuench Evaluation Report

s0Q0010

Date of report | 2004-01-30 | Probe No.
Report Mo. R-124 Ref. medium R14
Date of test | 2004-01-26 Product typs Oils+polymers
Test sita IVF Medium temp. [°C] | 50, 30
[Operator | MLN | Medium cone. [2%] |0, 10
| Folder Test | Agitation rate [m/s] | 0, 0.4
Approved | 85 Ref. to standard | ISO 9950
Comments |
Characteristic compared | CR max [°Cls] N
:_Control limits CR max (oils) Min | 90 Max 110

CH max [*C/s]

Palymer-86.ivi

Palymer-5.ivi

OilLQCW 4

Oil.aCw 3

—Oil-2.ivf

Qil-1.1vf

O 20 40 60 80 100 120 140

Page number: 2

180 180
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IVF SmartQuench Standard Report
Date of report 2004-01-30 Probe No., SQ0MO
| Report No. R-125 Ref, medium R14
| Date of test 2004-01-26 Product type Olls
Test sita INF Medium femp. (°¢ 50
Operator LM Medium congc, (%] 0
| Faldar Test Agitation rate {m/] O
i Approvad 58 Ref. ta standard | 1SC 9950
Caomments Prabe calibration ) ol
Caooling rate [*C/s]
a 20 40 &0 100 120 140 160 180 200
18 ' ; : : — iz
e
g
&
£
b
- e,
100-
504
0 . _ ; . ;
[¢] B 12 18 24 30 36 42 48 54 &0
Time [s]
 Property Unit | Ref.medium  |owawr Min. | max.
l Mexirmum Cooling Rate *Cls 108,13 106,65 106 11c
[Temp. ¢t Mox. Cocling Rate. |*C. |883,7 628,76 620 650
| Temp af Start of Bailing e 740,26 735,83 730 750
| Temip at Start of Convection g 347,42 349,73 330 350
| Codling Rate of 300 °C A 6,04 5,06 5 6,5
[ Time to 600 °C s 753 7.83 7 8
Time to 400 °C 5 11,21 11,45 B 11 12
Time to 200 °C k] 45,62 47,57 45 |50
Theta 1 G 738,75 735,68 730 | 750
Theta 2 i 407,48 406,21 390 [ 420
HP-IVF (ails) 594,27 531,22 550 | 820
HP-IVF (polymers) 195,59 16463 0 |10
Poge number: 1
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4 Test procedure

4.1 Preparations

4.1.1 Heating the furnace

* Connect the furnace to the main power supply.

WARNING: For safety reasons make sure that the furnace is gunded
correctly. Failure of, or insufficient, grounding may be_damerous

e Turn on the furnace by means of the switch onlitictv should cause the red
indicating lamp to light.

The green lamp indicates when heating is on. Heditine of the empty furnace is about
15 minutes. However, when heating up the furnama frold, the temperature will first
pass the normal operating temperature and reach 8066°C before the temperature
stabilises at around 87C, see Section 2.3.1 and Figure 2.7. This will alkeut one
hour.

NB. Do not heat the test probe until the furnace has ehed its normal
operating temperature.

4.1.2 Preparing the test probe

Probe preparation can either be done by cleanmgrbbe surface with emery paper
before each test or by conditioning the probe biintpat least six dummy tests, see
Section 2.2.3. If conditioning is used, make she¢ probe surface is free from residual
traces of quenchant and that its oxide coatingiform and free from loose scale. If not,
clean the probe as described in Section 4.3.

4.1.3 Preparing the quenchant sample to be tested

The sample container (beaker) must be clean andvidtige sure that the test sample is
representative of the fluid to be tested. Pouristraple into the beaker, see Figure 2.10
for the fluid level, and bring it up to the testjgerature. Agitate the sample during
heating and remove the stirrer prior to start ef.te

4.1.4 Preparing the hand unit

Make sure that your batteries are charged suffigie@onnect the hand unit to the test
probe with the cable that came with your equipm&hée hand unit itself is too heavy to
mount direct on the probe *. Press the Enter butiactivate the hand unit. You will
return to the menu were it was when deactivated.

(*warranty for hand unit and probes is only valfithie cable between hand unit and probe is used as
instructed)
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4.2 Measurement

4.2.1 Preparations
Highlight the headline and use the Right or Lefttdnuto access the Settings view.

If you want to start a new measurement with theesaettings as before just move down
one step to Start Mode with the button Down. The btart Mode now gets highlighted.
Press Enter once. Now Off gets highlighted. If poess Enter again you confirm Off and
the marker gets back and highlights Start Modgolf instead press Up or Down you get
to Start Mode Automatic or Start Mode Manual. Confiour choice of start mode with
Enter.

4.2.2 Start measurement

When choosing either Manual or Automatic Start Mddemeasurement window

appears.
Manual Start Automatic Start

For Start Mode Manual you press Enter &bor Start Mode Automatic you have to
the time you want to start the heat the probe to at least three degrees
measurement. Celsius over the Start Temperature

setting, and then pass it from above to
start the measurement. If you press Enter
you cancel the measurement.

Measurement Measurement

850 850

START CANCEL

Fig. 4.1 Hand unit display when ready for measweetrstart

NOTE (for customers familiar with the previous ivf Si@uench hand unit
model) The SQ2 version of the hand unit does ntitiatime support the
functions, “Start measurement” (from PC) and “Stiaranit”. It has to be done
from the hand unit.

4.2.3 Heating the test probe

Lower the probe into the furnace so that it restshe bottom. Heating time to raise the
probe to 855C is about 7 minutes, if the furnace is alreadyhatnormal operating
temperature (~87€¢C). The probe temperature is indicated on the haitdvhile the
probe is heating up.
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NOTE that it is recommended to heat the probe to aB8btC when the starting
temperature (set point) is 85G.

NOTE When testing oils, international standards spegifiyeasuring time of 60 seconds.
For polymers, 20 seconds can also be used, altt@igkconds is common as well.

When testing fast polymers, such as PAG in conagatrs used in induction quenching,
20 seconds is recommended. However the followirigsshould also be considered.

1.If fast polymers have been tested earlier with asueng time of 60 seconds this
measuring should be kept for allowing direct congmar with earlier
measurements.

2.Some fast polymers have a tendency of a double aygs®arance for the CRmax,
see fig 4.2. If the preprogrammed parameter TCRisiaged as an evaluation
criteria it is important to also study the appeaeaof the CR-curve if the
TCRmax is deviating from normal values.

3.1t is important to always be consequent for theestype of quenchants when
setting the measuring time if good comparison fe@rlier measurements are to
be made.

Fig 4.2 Picture showing double noses

When the probe has reached the heating temperaboet 855C, if the Start
Temperature is set to 88Q, start the measurement by pressing Enter and theve
probe from the furnace and immerse it into the ghant to be tested (Start Mode
Manual). If Start Mode Automatic is used just mole probe from the furnace and
immerse it into the quenchant. This must be dorefast movement without letting the
probe cool down more than absolutely necessary.

NOTE that the reason for selecting a heating tempexdtigher than 858C, which is
standardised internationally, is that the probetrhasmoved from the furnace to the
guenchant sample to be tested. The excess temeisito guarantee that the test probe
will be at 850°C at least, when it is immersed into the quenchant.

NOTE that the instrument does not stiarrecord the temperature/time process until
the temperature of the test probe has droppecktedah Start Temperatymeormally
850°C, as shown in curve A in Figure 4.3 (if set in fagomatic start mode). This is to
ensure that all temperature/time curves starteaséime temperature, even though the
initial temperature of the test probe may vanttéeli This facilitates comparison between
different temperature/time curves.

If recording starts at the time the Enter buttoprisssed (as in the Manual mode), the
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start temperature and, in particular, the start tior various measurements would vary,
as shown in curves B and C.

We therefore suggest using Start Mode Automatic.

Temp Temp
|

850 859

Time Time

Fig. 4.3 By choosing a Start Temperature, for edar8p0 C, recording will always
start at this temperature regardless of the tesbprtemperature when
immersing it in the quenchant to be tested (pravithat it is above 850C).
This will facilitate comparison between cooling ves.

NOTE that if the probe temperature is considerably al880°C, e.g. 880C, when
starting testing, there will be a temperature gradin the probe when recording is started
at 850°C (as measured in the probe centre). This wilLigriice the result to some extent
when compared with an initial probe temperaturesay, 855C.

4.2.4 Saving a measurement

When the measurement is finished, Save and Degbpieaas below the graph. You move
between them with the Right or Left button.

If you choose Delete you get the question: Are yane? Yes or No, as a safety

precaution.
If you choose No you get back to the graph withShge and Delete choice. If you

choose Yes you get to Settings.
If choosing Save an alphabet view appears.

Save File
1234567890 Space
QWERTYUI|OPBack
ASDFGHJKL-
ZXCVBNM, .+ Done

Fig. 4.4 Alphabet view
Move around with buttons Left, Right, Up and DoRy. pressing Enter the sign appears
in the filename row. A file name can be named WRhsigns maximum.

The last filename you saved will be preset asemdiilne suggestion. This name can be
edited by moving the marker up to the file name.rblave into the position where you
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want to add/remove signs, go down again to thessagpa confirm your choices with
Enter.

NOTE A filename can have 12 signs maximum. If editingaane the marker needs one
of the 12 available spaces. This gives that ifrthime already has 12 signs you first need
to remove the last sign by pressing Back beforecayuedit the name.

4.3 Cleaning the test probe after measurement

In order to ensure reliable and consistently repedae results, and to ensure correct
operation of the test probe over a longer periodsef, it must be carefully cleaned after
each test.

After use in quenching oils, clean the probe inte/Bpirit and dry it with a clean cloth.
After use in polymer quenchants, the probe may &shed in water.

4.4 Removing the cable from test probe and from thkand
unit
Remove the cable from test probe or hand unit byngLthe outer, movable sleeve of the

socket downwards. Separate hand unit from cablkestiprobe from cable
simultaneously, see Figure 4.5.

Fig. 4.5 Fig. 4.6
Removing the test probe from theRemoving the cable from the hand unit is done as
cable is done as follows: follows:

1. Pull the outer, movable sleeve 1. Pull the_outer, movable sleewkthe cable socket
of the probe socket downwards awayfrom the hand unit with your right hand.
with your left hand and keep it  Then pull the cable by its connection until it

there. disconnects from the hand unit.
2. Remove the cable with your
right hand.
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5 Data transmission

NOTE that the following pictures are made when using d@uws XP. If using a
different operative system pictures may vary.

5.1 Preparations

NOTE that you must have your hand unit turned on féa dansmission.
If not, this message will appear.

Mo Bluetooth or LSB

Meither any Blietooth nor arye USE was Found

Fig. 5.1 First window that opens up when pressiagchunit in the
ivf SmartQuench software.

Followed by an empty communication window.

A 50Q_handunit

Choose transmizzion type

/

No transmission type availableg.

Target folder
Cohivfh091111
Setpoint C
Measuring time B
Sampling Rate |10 w | Samples/zec
Start Mode Off v

Frobe Mumber

Fig. 5.2 Hand unit communication window

Make sure you have connected the needed partsbgfarpress Hand unit in the

ivf SmartQuench software. Use either the USB cablfe Bluetooth adapter and make
sure that you have established connection betweanhand unit and the Bluetooth
adapter if using this option.
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5.2 Data transmission alternatives

5.2.1 Bluetooth data transmission

Install the software for the Bluetooth adapter tteahe with your equipment.
See Appendix 1 for instructions.

Activate your hand unit by pressing Enter.

Press Hand Unit in your ivf SmartQuench softwaregen the hand unit communication
window. If only using Bluetooth you get this messag

Mo USE Found

Fig. 5.3 First window that opens up when pressiagdunit in the
ivf SmartQuench software

After confirming with OK this communication windoapens:

A 50_handunit

Choose transmission type

(®) Bluetoath
Target falder
C:\Program files\F\H andunit
Setpoint “
. E Load from urit
easwring time SEC
Sampling Rate | 10 | Samples/zec
Start Mode off v

Probe Murnber

Fig. 5.4 Hand unit communication window
Up to the right you can see that you are connesttfuBluetooth.

Press Get file names to see which curves the haihtias stored. This information
appears in the left window.
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REF OIL 7OC Choose transmission type
(®) Bluetoath
Add all»»
Target falder
C:\Program files\F\H andunit

Setpaint “C .
Load from urit
easwring time SEC

Sampling Rate | 10 | Samples/zec

Start Mode Off v

Probe Murnber

Fig. 5.5 Hand unit communication window

Now choose Target folder with the Browse button.

Then choose Add all if you want to save all cunves the chosen Target folder
or mark any specific curve and press Add if yowomhnt to save some curves on
your PC.

Not until you press Save files to PC the filesatially saved in the computer.

The curves are still available in the hand uniydél which to delete them you
have to do it manually in the Files view in the damit.

While the curves are transferred to the PC the laddisplay shows
Transferring files, Please wait.

5.2.2 Data transmission by wire

Connect your hand unit to the PC with the USB céitd¢ came with your equipment.
When pressing the Hand unit button in the ivf SQagnch software you get this
message if you only have USB connection:

No Bluetooth g]

Mo Bluekooth Found

Fig. 5.6  First window that opens up when pressiagchunit in the
ivf SmartQuench software

After confirming with OK this communication windogpens:
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A S0 handunit

Get file names

Setpoint
Measuring time
Sampling Rate |10

Start Mode (f

Praobe Number

Choose transmizzion type

® UsB

Target folder

Chinfh091711

Browse...

-
e

w | Samples/zec

P

Fig. 5.7 Hand unit communication window

Up to the right you can see that you are connegtddUSB.

Press Get file names to see which curves the haihtias stored. This information
appears in the left window.

A 50_handunit

REF OIL 70C

Setpoint
Measuring time
Sampling Rate |10
Start Mode Of

Probe Humber

Choose transmizzion bpe

[ORTl:
Add all >
Target folder
C:hivfN091111

i
e

w | Samples/sec

v

Fig. 5.8 Hand unit communication window

Now choose Target folder with the Browse button.

Then choose Add all if you want to save all curves the chosen target folder or
mark any specific curve and press Add if you oninivto save some curves on

your PC.

Not until you press Save files to PC the filesactially saved in the computer.

The curves are still available in the hand uniydél which to delete them you
have to do it in the Files view in the hand unit.
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While the curves are transferred to the PC the latddisplay shows

Transferring files, Please wait.

5.3 Measurement file

The data file stored in the computer, after tramgfg the measurement from the hand
unit, has the configuration shown below.

Date:

2000-01-01 00:01:40 <— Date the measurement was done
Time [s]:

20 — Measurement time, here 20 seconds
Frequency [Hz]:

10 D Sampling rate, here 10 samples/second
Probe number:

1000 «— Test probe number, here probe 1000
Celsius «— Celsius or Fahrenheit

849.6 «— Temperature readings

849.3

849.0

848.8

848.6

848.4

Etc.

Fig.5.9 Configuration of data files transmitted from thendaunit to computer.
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5.4 Importing cooling curves to the ivf SmartQuench
software

Exit the communication window and go back to theaB@uench software. Choose
“Databas{CurvgCurve data” and then the folder where the coolunye is to be stored,
either “INBOX” or any other folder, which you mayve. Then click “New” and go to
the folder were the curves are stored. A windowdsgure 5.10 opens up.

Open
Lock in: | (=5 IWF
5 &0t
) Eloil-zivf
My Recent & Polymer-a.ivf
Do_ciments @lPalymer-4.ivf
™ & Polymer-15C iv
EﬂPolymer—ZDC.ivF
Desktop
My Documents
-
g
My Computer
o
by Metwork, File name:
Places
Filez of bpe:

23
- & @B E
| ﬂ Open |

Fig. 5.10 Window showing a folder with stored cooling curves.

Click the file to be imported and click the “Opémitton. The file will now be imported
to and stored in the ivf SmartQuench program. Rep#h any other files that are to be

imported.

NOTE that there are three different file types that loarimported to the ivf
SmartQuench software:

* vf

*.qcw

* dat

These are files that have been recorded lBySmartQuench hand unit.

These are databases with one or more coolinges that have been
recorded by th&/f quenchotestystem and which have been transmitted
to theivf quenchocurve for Windove®ftware. When such a database is
imported, all curves in the database will be impdras separate files
with the file name being the same as the databa®se nfollowed by the
curve number in the database: for example, “ivf.q@%for curve No.

12 in the ‘IVF’ data base.

These are files that have been recorded gétteral-purpose data

logge

IS.

After having imported the data file(s), enter cleteastic data related to each cooling
curve, which has been transferred in the “Geneatd’dolder, see Figure 3.2.
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5.5 Exporting cooling curves from the ivf SmartQueach
software

Cooling curves that have been imported to the mb&Quench software (and thereby
have been transformed to a mathematical exprebsidourier transformation) can also
be re-transformed (exported) to a data file fordhiawgy by other software, e.g. Excel. Go
to “Curve data” and choose the curve to be expo@édk the “Export” button. A
window as in Figure 5.11 opens up.

Curyve export §|

Export

f¢ Selected curve only m

" All curves in the folder

Output frequency

Time step [s] |01

Fig.5.11  Window that opens up when ‘Export’ is latid.
Choose for exportation either the selected curig @nall curves in the folder.

Choose the time step in the Output frequency aaogitd your measurement.
10 Hz gives 0.1 seconds, 20 Hz gives 0.05 secduodaral then click “OK”.
A window as in Figure 5.12 now opens up.

Curve export dialog @@

Save in |_‘_i My Documents ﬂ £F E3-

A )My eBooks
‘a =}
=) My Music

My Recent 2 My Pictures
Drocuments

Deskiop

My Documents

3
=3
tdy Computer
. |
My Metwork File: name: || j Save |

Flaces

Save as lype: |Tekt file [ dat] LJ Cancel :
Fig. 5.12  Window for defining the file name andfiblder for the exported data file.

Enter the file name and choose the folder wherel@ite file is to be stored. Finish by
clicking “Save”. The exported data file is now sawe the format “*.dat’ in the folder
chosen.

NOTE that the exported data files will not be exadig same as the initial data files,
which were recorded by the hand unit. This is duia¢ fact that the initial data have
been processed by Fourier transformation whenateefide was imported to the

ivf SmartQuench software. The difference will deph@m the character of Fourier
transformation and to some extent on the charattise cooling curves.

53

L:\UPPDRAGSPROJEKT\SMARTQUENCH\ADMINISTRATION\MANURER\SMARTQUENCH\ENGLISHVER 2.3, ED 2009-11-05
MAN-ENG-VER2-3_ED 1 100111 FOR TRYCK.DOC-01/JB



User’'s Manual, 1 ed., Nov. 2009 ivf SmartQuench® , ver. 3.1

6 Option: Agitation device

6.1 Introduction

When testing water-based polymer quenchantseggential that the quenchant is
agitated during testing in order to obtain consistesults and to make it possible to
compare test results from different laboratoridee agitation device is designed in
accordance with the American standard ASTM D 6482afid also in accordance with
a draft specification for testing polymers, whistbeing prepared for the International
Organization for Standards (ISO).

6.2 Characteristics

6.2.1 Design
The design and main dimensions are shown in Figure

Test probe\

Stop ring ——»

Electric motor J

—rrT

o i
A F
) K-}
= — , - vt
i . e
1 i H
» I :
= 1 1
L
H = \
Y] |
1
!
3] \ fi - e
«~ H ! 1
! Impeller |
1 H i
= B H =
» H I
'y . .
] Direction :
\ of flow |
i h

Fig. 6.1 Left: Dimensions (in accordance with tH&TM D 6482-06 standard).
Right: Agitation device with motor controller.

NOTE that the centre of the test probe body shall Isitipoed at half the height of the
test chamber. (30 mm above the probe tip)

The agitation device consists of:

« Transparent test chamber with a tubular openingfe/the heated test probe is to be
inserted)

« Electric motor with speed controller to maintaird@@/min as specified
e Standardised impeller (50 mm dia., 3 blades, 42pitch setting)
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Main data, agitation device:

Dimensions*: 125 x 60 mm wide, 205 mm height

Volume of fluid: 1.5 litres

Max. temp. of fluid: 50 °C (120 °F)

Weight: 7.6 kg, including motor controller

Material: PVvC

Power supply: I: 220/240 V, max. 5 A, 50/60 Hz
II: 110/120 V, max. 5 A, 50/60 Hz

Fuse: 5 A (ceramic)

*) Plastic materiakchamber

6.2.2 Impeller speed

The ASTM D 6482-06 and the draft ISO standard $peicat the impeller speed must be
1000 r/min with the fluid to be tested in the chamlAn indication on the potentiometer
shows the setting to be used to reach this speedhis example, the indication is

the figure “5”, see Figure 6.2.

55 1000 r/min
1 f Vs

-~
Fig. 6.2 - ~
Potentiometer setting to reach 1000 r/min. Danrart

6.2.3 Fluid temperature

The maximum temperatur the fluid to be used is € (120°F) in order not to
damage the plastic material chamber.

6.2.4 Fluid types
The equipment is intended to be used with wateedb@slymer quenchants only.

WARNING: The device must notbe used for testing oilslt would damage
the plastic material chamber.

6.2.5 Handling

WARNING. The chamber is brittle and must be handled gentlyThe screws
fixing the lid to the chamber must not be fastenetbo tightly, to prevent the
plastic material from cracking.

55

L:\UPPDRAGSPROJEKT\SMARTQUENCH\ADMINISTRATION\MANURER\SMARTQUENCH\ENGLISHVER 2.3, ED 2009-11-05
MAN-ENG-VER2-3_ED 1 100111 FOR TRYCK.DOC-01/JB



User’'s Manual, 1 ed., Nov. 2009 ivf SmartQuench® , ver. 3.1

6.3 Preparations before testing

6.3.1 Removal of air

After having filled the chamber with the fluid te bested, tilt to both sides to release any
air, which may be trapped at the shaft packing Hadr is mixed with the fluid, the test
result may be influenced.

6.3.2 Fluid level

The fluid should be level with the lower distang®rin the insert for positioning the test
probe in the test chamber, see Figure 6.3.

Stop ring

Insert for positioning the probe
in the test chamber

Fluid level

— em e e~

Fig. 6.3 7 Test::hamberﬁ:":_“:

e e T

Fill the test chamber to the - — T T
indicated level.

—

6.3.3 Positioning the test probe in the test chambe

Position the test probe body, see Figure 2.5,aadlyias indicated in Figure 6.1 (left),
I.e. at half the height of the test chamber. Usestp ring to secure it.

6.4 Cleaning the test chamber after testing

The quenching characteristics of polymer quenchezanishe very sensitive as regards
the polymer content and contaminants. The test beamust therefore be cleaned from
residual polymer after each series of tests inra@prevent any polymer residues from
mixing with other polymers to be tested in the cham

Wash the container with clean water as followd.iEith water to the prescribed fluid
level and run the motor with the impeller for onmute. Repeat this twice, i.e. three
volumes of water.

If the container is not fully clean after this pedcre, remove (unscrew) the upper part
and clean the container with water and a clothetAdteaning, refit the upper part.

WARNING: Make sure that the screwsare not fastened_too tightly in order
not to break the PVC threads.
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6.5 Calibration and routine checking

There are two factors, which need to be considehedimpeller speed and the direction
of flow of the quenching medium to be tested.

6.5.1 Calibration of the impeller speed

The speed (rpm) can be checked by means of arabfgt@hometer, illuminating and
receiving light to and from a reflector fastenedhe propeller shaft, see Figure 6.4. The
equipment is supplied with the reflector. Tachomatstruments can be purchased from
Swerea IVF or bought locally.

Fig. 6.4 Checking the impeller speed by means afpgical tachometer.

NOTE that the velocity of the fluid will depend to sometent on its viscosity if the
impeller speed is kept constant. (This is alscctse in industrial quench tanks.)
However, the variation is very little. Swerea IV&shtested with fluids having a wide
range of viscosities, from water and up to a polyate80 % concentration. The variation
in speed is within 20 r/min at 2000 r/min. Althouigiis is a very small variation, it can
easily be adjusted by means of the tachometer merasut.

6.5.2 Checking the flow direction

The flow direction must be as shown in the leftdhéigure in Figure 6.1. It is pre-set to
be correct from the manufacturer. Due to local @dmts, and if the plugs on the electric
cable have to be changed to suit local standdridspossible that the flow direction will
be opposite to the specified direction. The dimttan be checked visually when the
agitation device is operating. There is no neeafyr specific device for testing this
since the flow direction will be seen clearly.

IMPORTANT: If the flow direction is incorrect, it m ust be changed. This is done
by changing the two wires to the electric motor.
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7 ivf SmartQuench Technical Support

Technical support is available from Swerea IVF aeldays during business hours
(Central European Time) to answer any technicasues you may have about
ivf SmartQuench

SWEREA IVF AB
PO Box 104, SE-431 22 MOLNDAL
Visiting address: Argongatan 30, SE-431 53 MOLNDAL
SWEDEN

Tel: +46-31-706 60 00
Fax: +46-31-27 61 30

E-mail: ivfsmartquench@swerea.se

Website: http://www.ivfsmartquench.com

Contact person:
Magnus Lovgren:
Tel: +46-31-706 61 98 (direct)

Help desk
By choosingHelp | About in the menu bar, a window with contact informatislopened,
see below:

A About SQintegra E|

Ivf smart quem:n omeaNFAE
S0V lntegra /oo Ttras o

["F Smartluernch - SQintegra

Argongatan 30
5-431 53 Malndal, Sweden
CCA Tel +46 31 706 E000
i : Faw +46 31 27 6130
L'.. 7 DB "-._:'-._ \ E-mail: ivtsmartquench®@swerea se

bkt fvaa, vfsmartquench. com

YWerzion: 3.3.2

58

L:\UPPDRAGSPROJEKT\SMARTQUENCH\ADMINISTRATION\MANURER\SMARTQUENCH\ENGLISHVER 2.3, ED
MAN-ENG-VER2-3_ED 1 100111 FOR TRYCK.DOC-01/JB

2009-11-05



User’'s Manual, 1 ed., Nov. 2009 ivf SmartQuench® , ver. 3.1

8 Appendix 1

Bluetooth installation and start up procedure.
NOTE that pictures may vary due to different operatiystems.

Complement to 5.2.1 Bluetooth data transmission

Install the software for the Bluetooth adapter tahe with your equipment.
Follow instructions given during installation.

Activate your hand unit by pressing Enter.

Insert your Bluetooth adapter into USB port whemitistallation requires so.
Establish connection between your hand unit and Btuetooth adapter.

Step-by-step:
Right click on your Bluetooth symbol down to thght on your screen.
Go to Bluetooth settings

Bluetooth Settings

Buetaoth Infcemation Exdander
Wireless Fle Transfer

Remnts Camers

Add News Connechion

Optans,..

[iszhle Bluetackh Fadio

el
Abeet..,

d}'start| @ Fant shop Fro I [ conbalPane I it — - en L1 - Bt
1 2
Configurate your Bluetooth The Bluetooth adapter searches for the
connection with the software guide. hand unit.
kd e Lonne chon Wizord i & £
Thiz wizard will create the zettings for Bluetooth device connection. Searching for Bluetooth devices.

Fleacs erewe your Bhetcoth dovces a2 onand set lo

dsoovendl,

Iy orger b certhe Bustaceh, thers ace e mhen the seounly

ceting iz modé e e porank. When selug ends, el o
ich lirg o ztical

the djiginal zelling

Seaickivg lor Bhistoolh deviess.

 Custom Mede
Thit alows you bo-sel b delals for lhe connechion,

izl I Hwt = I Cance| el Byt ] Conrel I
Click Next.
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Mark the SQ

Aedd Mew Conncckion Wizord

Select a device

Flaars chocse the Blustoct devic s jou s lo use.

Blaezmath device:

Dieriiae Hame:

Reliath

1 Back | Hets I

el |

and click next
5
Configuration has been done

Add Mew Connechion Wizard

COM port zetting

Sehip of D4 comolete:
Sesup oophcation saftwens and dives £ needsr

Click Next
7
Choose Connect

% Bluetooth Settings

Blustooth  Wiew Help

=10l x]

) Bluetooth

==

E&

Diiscornsct
Delete
Detail...

Create Shorkout on Deskbop
Rename
Change Ican...

THhgn) v
)
@ Connection

m | | 2§ Delete
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The Bluetooth password IS OOOO (zetd *

Bluetooth Passkey (PIN): 000(

(IF left blank, the default PIN will be used.)

- Request Device
00:07:80:90:CA: 99
IVF_SmarkQuench

Ok I Caneel

Eluetonth Device Address:

Bluetooth Device Name:

Right click

Bluetooth  Wiew Help

ol x]

€3 Bluetooth

@oetal..| | 76 Delste

New
m')} Cannection

8

Now the hand unit and Bluetootptadés
paired and connected. The equipment is

ready for transferring files wireless.
—lolx

Bluetooth Wiew Help

€3 Bluetooth

v @0etal..| | 7€ Delste
m')} Connection
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