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SAFETY NOTICE:  IMPORTANT CE SYMBOLS 
 

 

The symbol        means Caution - note additional warnings. 

 

The symbol        means Temperature Control. 

 

The symbol       means Main Power. 

 

The symbol         means Warning, May Be Hot. 

The symbol       means Main Ground. 

 

The symbol        means Potential Electrical Hazard. 

 

 

           

Warning: This equipment is not to be used in a manner not specified by the manufacturer.  Any 

attempt to do so is not the responsibility of the manufacturer and may void the manufacturer’s 

warranty.  

 

Do not exchange or use any power cord other than what has been provided by Tannas Co. & King 

Refrigeration. If the power cord for the instrument needs replacement, contact Tannas Co. & King 

Refrigeration. 
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I. INTRODUCTION 
 

A. RPVOT Test 
 

The Rotating Pressure Vessel Oxidation Test, RPVOT (formerly known as RBOT – Rotating 

Bomb Oxidation Test) has been associated with ASTM D2272 since 1964.  It uses an oxygen-

pressurized vessel to evaluate the oxidation stability of new and in-service turbine oils in the 

presence of water and a copper catalyst coil at 150°C. The equipment utilized for running D2272 

has also been used to measure the oxidation resistance of other lubricants, including engine oils 

per D4742 (TFOUT) and insulating/transformer oils per D2112. 

 

 

B. Summary of the Quantum® Oxidation Tester 
 

The Quantum ® was designed to improve and simplify RPVOT testing and, to date, is also being 

used for ASTM Methods D2112, D4742, and D942.  Prior to the introduction of the Quantum®, 

previous instrument designs for these tests utilized hot oil baths that are large, prone to leakage, 

odorous, and require frequent changes of bath medium (silicone oil). The Quantum® is a patented 

non-liquid design that does not use an oil bath for heating the test sample and provides a simple, 

clean, and efficient technology for oxidation testing. 

 

An electrically heated dry Pressure Chamber replaces the hot oil bath. Moreover, instead of 

rotating the entire pressure chamber at 100 RPM, only the sample-containing glassware is rotated 

magnetically within the stationary Pressure Chamber. 

 

The Pressure Chamber is sealed by a special Pressure Chamber Lid designed to be fastened down 

with three Knurled Lid Thumb Nuts, which lightly constrain an O-Ring in a special channel in the 

Pressure Chamber. Pressurized oxygen is introduced and released through two separate valves. 

The Pressure Chamber temperature and pressure are typically monitored during the test with a 

computer program. 

 

When a test is completed, simple and efficient cleaning of the Pressure Chamber allows quick turn-

around in sample testing. 
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II. UNPACKING AND INSPECTION 
 

A. Quantum® Instrument Shipment 
 

All components and parts for the Quantum® instrument are contained in a series of boxes that are 

packaged in one main container. Inspect the main container for any damage (see below for further 

detail) and cross-check the parts with the packing list to be sure that the shipment is complete upon 

arrival. 

 

 

B. Initial Inspection 
 

Care has been taken to minimize damage during shipment; however, a careful visual inspection 

should be made of the (1) exterior carton, and of the (2) individual packages to identify any obvious 

damage due to mishandling. It is the responsibility of the buyer to resolve such damages with the 

carrier at the time of delivery. It is recommended that any damage be noted on the bill of lading 

from the carrier. Please take photographs of damaged packages and report to Tannas Co. within 

seven business days. Further, it may be advisable to retain the shipping containers in the event that 

some portion of the Quantum ® shipment will need to be returned to Tannas Co. 

 

 

C. Unpacking 
 

Carefully unpack all component parts and place them on a workplace that allows ample room for 

assembly. Any accessories that were ordered may be contained in the main container with the 

instrument. Unpack all parts along with the packaging material and protective plastic wrap and 

inspect for any possible shipping damage. Cross reference the parts in the shipment with the 

packing list to ensure all parts have been received.  

 

The instrument placement in the laboratory should allow a six inch minimum distance between the 

back of the unit and other objects and an eight inch minimum distance between the sides of the 

instrument and other objects. In addition, avoid setting the instrument next to other units that give 

off excessive heat, such as an oven or a hood that has high air flow.  

 

 

Read the INSTRUMENTATION AND PARTS and SETUP AND INSTRUMENTATION 

DIAGNOSTIC CHECK instructions before attempting to begin assembly. Become familiar with 

the major component parts. The components are marked with identification labels. 
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III. INSTRUMENTATION AND PARTS 
 

A. Quantum® Instrument Parts Reference Guide 
 

This Parts Reference Guide is designed to familiarize the operator with the Quantum® instrument 

(Figure 1 and Figure 2).  
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B. Parts Description 
 

1. Pressure Chamber Access – The 2.5 inch stainless steel opening under the Pressure Chamber 

Lid (see Figure 1) on the front of the unit provides access to the interior of the Pressure 

Chamber. This is where the Glass Sample Beaker carried by the Magnetic Cup is placed during 

the test operation.  The Chamber is CSA approved & CRN Registered, and has an over-pressure 

valve that will automatically open when pressures exceed 350 PSI (20.68 Bar).   
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2. Pressure Chamber Lid – This is the cover to the Pressure Chamber that seals the Chamber during 

operation. As shown in Figure 3, one O-Ring is placed on the underside of the lid to maintain a 

good seal. 

 

3. Knurled Lid Thumb Nuts – Three finger-tightened Lid Nuts are used to hold the Lid in contact 

with the Pressure Chamber to seal it during testing.  

 

4. Chamber Ring - PTFE – The Chamber Ring – PTFE, shown in Figure 5, is simply placed into 

the back of the Quantum® chamber as shown in Figure 4.  The Chamber Ring sits underneath 

the Magnetic Cup, which allows the Magnetic Cup to easily rotate inside the Pressure Chamber 

with minimal friction (Note: Use of the Chamber Ring - PTFE precludes the use of the PEEK 

Screw. The PEEK Screw is no longer recommended). 

 

 

 

 

 

5. Magnetic Cup – The Magnetic Cup shown in Figure 6 holds the Glass Sample Beaker during 

operation. This Magnetic Cup is driven by the Motor Drive Magnet located adjacent to the 

Pressure Chamber bottom inside the cabinet.  

 

Caution: Care should be taken when handling this Cup as the high temperature magnet contained 

within is very sensitive to impact. If the Cup is dropped or heated above 180°C, it may permanently 

damage the magnet set. Just like glassware, these Cups are not covered under warranty. 

Replacement will be the responsibility of the user. 
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6. Glass Sample Beaker – The Beaker shown in Figure 6 holds the test sample and the Copper 

Coil Catalyst as well as 5 mL of distilled water during the test. 

 

7. Sample Beaker Cover – The Glass Sample Beaker is covered during the test as in Figure 6. 

 

8. Copper Coil Catalyst – The Copper Coil is used to catalyze oxidation of the sample. 

 

9. Spring Clip – The Spring Clip shown in Figure 6 is used to securely brace the Glass Sample 

Beaker inside the Magnetic Cup to ensure proper rotational speed during the test. 

 

10. Removal Tongs – Special Tongs shown in Figure 9 permit insertion and removal of the Glass 

Sample Beaker and Magnetic Cup before and after a test is complete. 

 

11. Lid Removal Tool – The Lid Removal Tool shown in Figure 9 is used to hold and remove the 

hot Pressure Chamber Lid. This Removal Tool threads into the front Lid Removal Port of the 

Chamber Lid shown in Figure 1. 

 

12. Oxygen (O2) Fill Valve – A toggle Fill Valve (see Figure 1) is used to introduce the pressurized 

oxygen to the Pressure Chamber.   

 

13. Oxygen (O2) Vent Valve (see Figure 1) – A needle valve is used to: 1) purge the air in the 

Pressure Chamber after it is sealed using pressurized oxygen, and 2) set the desired pressure 

level for the test. ONLY vent or purge the system if the green Safe-Opening Indicator 

Light as illustrated in Figure 1 is on. 
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Beaker Cover 
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Beaker 

Clear Anti-Friction 
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Magnetic 
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Figure 6. Magnetic Cup Assembly 
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14. Anti-Friction Band – A one-inch wide section of special heat-shrink plastic tubing placed 

around the circumference of the Magnetic Cup and shrunk to fit (Figure 7). It is designed to 

reduce friction and eliminate wear between the Magnetic Cup and the inner wall of the Pressure 

Chamber during the test. 

 

15. Lid Alignment Wire – The Lid Alignment Wire 

shown in Figure 8 is a stiff metal Wire that is 

inserted through the Test Port Access Hole (see 

Figure 1 for location) in the Lid and then into the 

Calibration Test Port in the Pressure Chamber wall. 

This positions the lid properly and keeps the 

Calibration Test Port clear of debris. It can also be 

used to remove the Beaker Cover from the Glass 

Sample Beaker during disassembly.  

 

16. Teflon Lid Cover – This Teflon Lid Cover shown in Figure 1 is positioned over the Pressure 

Chamber Lid to reduce heat loss through the Lid during the test and to protect the operator 

from its hot surface. The Teflon Lid Cover is required during operation for accurate results. 
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C. Optional Parts for purchase  
 

1. Automation Software Package ─ The Software Package allows the operator the convenience 

of monitoring up to four Quantum® instruments simultaneously. See Section VII.A of this 

manual for more information. 

 

2. Sample Temperature Test Probe Assembly ─ The Sample Test Temperature Probe Assembly 

allows the user to measure exothermic reactions during the oxidation test. In addition, this 

device may be used for performing the Water Calibration. See Section VII.B of this Manual 

for more information. 

 

3. Sample Extraction Test Assembly ─ The Sample Extraction Test Assembly allows the user to 

extract small amounts of the sample periodically during the RPVOT test. These test samples 

can be further analyzed to help determine oxidation effects throughout the oxidative process 

of the oil sample. See Section VII.C of this Manual for more information. 

 

4. TFOUT Test Kit ─ The Thin Film Oxidation Uptake Test (TFOUT) was developed in order to 

mimic the oxidation portion of the Sequence IIID Engine Test. The engine test, which is 

measured in hours of operation, is both an expensive and time-consuming means of 

understanding the oxidation characteristics of oil. The bench-test for Sequence IIID, D4742, is 

utilized as a screening test for many passenger car engine oils. Like the RPVOT (D2272), the 

test operates by heating the oil, mixed with a catalyst, to an elevated temperature (160°C) while 

under pressure with pure oxygen. The end of the test is the time it takes for the oil to “break,” 

which means the antioxidant package has been expended. The TFOUT Test Kit includes a 

Segmented Dish, TFOUT Volume Reducer, and a Glass Syringe. See Section VII.D of this 

Manual for more information. 

 

5. Quantum® Grease Kit Assembly ─ The Quantum® Grease Kit Assembly provides a non-liquid 

alternative to the difficult-to-maintain, dangerous, and messy liquid baths for performing 

ASTM D942. The process of converting the Quantum® from the RPVOT test to the D942 test 

is outlined in Section VII.E of this Manual. 

  

6. Magnetic Cup Tester ─ The Magnetic Cup Tester Assembly is a tool used to help enable the 

user to evaluate when or if a Magnetic Cup is losing or has lost the magnetic strength to perform 

the RPVOT or TFOUT tests. For more information, please see Section VII.F in this manual. 

 

 

D. Electronics Description  
 

1. Heating System – The Quantum® instrument utilizes three 500-Watt heaters placed along the 

length of the Pressure Chamber (see Figure 10 and Figure 11) and are monitored and adjusted 

by the Temperature Controller. The three heaters have been factory-tuned by Temperature 

Adjustment Potentiometers to provide optimum temperature control and thermal distribution 

in the Pressure Chamber. They activate when the pressure in the Pressure Chamber is above 

the “Auto-shut off” level (set on the Pressure Controller) and the Heat Switch (shown in Figure 

1) on the front panel is switched “ON”.  
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Note: The Temperature Adjustment Potentiometers inside the unit are not easily accessible 

and should not be adjusted except by a Certified Tannas Representative. 

 

 

2. Temperature Sensor – The heating system has one Temperature Sensor consisting of a 

Thermocouple positioned inside the sidewall of the Pressure Chamber. Refer to Section VIII.C 

for more information on this sensor. 

 

3. Temperature Controller – A precision device used to control the temperature to a 

predetermined temperature setting. The Temperature Controller shown in Figure 1 monitors 

the temperature via the Temperature Sensor and thereby controls the temperature of the three 

heater bands. 

 

4.  Over-Temperature Cutout Fuse – The Over-Temperature Cutout Fuse (called a ‘Thermal-Fuse’) 

is a redundant thermal safety feature.  It will need to be replaced in the unlikely event of an 

over-temperature condition that is not stopped by the temperature controller settings. It is 

fastened to the top exterior of the front Heater Band with a nut and clip (see Figure 12 and 

Figure 13). In the event of an over-temperature condition, this Thermal-Fuse will open and 

interrupt power to all electrical components inside of the unit. To replace the Thermal-Fuse, 

wait until the unit cools down and lift the metal tab on the Thermal-Fuse Clip holding the 

Thermal-Fuse down. Then, slide the fuse assembly out from under the Clip.  Disconnect the 

two blue connectors shown in Figure 13 and reconnect the new Thermal-Fuse wires (polarity 

does not matter so it cannot be connected incorrectly). Extend the Thermal-Fuse over the heater 

wires so the Thermal-Fuse wires do not contact the surface of the heaters. Lift the metal tab on 

the Clip and reposition the U-shaped end of the Thermal-Fuse under the Clip as before. 
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The Thermal-Fuses are available from Tannas as a replacement assembly for Quantum® owners 

incorporating the older style Thermal-Fuse, which was located directly under the Pressure 

Chamber. 

 

 

5. Magnetic Drive Motor – The Magnetic Drive Motor illustrated in Figure 11 spins the exterior 

Motor Drive Magnet, driving the Magnetic Cup inside the Pressure Chamber.  

 

6. Motor Controller – The Motor Controller (Figure 10) regulates and sets the speed of rotation 

(normally 100 RPM) of the Motor Drive Magnet, which rotates the Magnetic Cup and the 

attached Glass Sample Beaker in the Pressure Chamber. If the speed of rotation is in need of 

adjustment, use a small screwdriver in the port labeled “Speed”.  

 

Note: This controller does not begin to function until the pressure in the Pressure Chamber is 

above the Auto-Shut-Off level set point (see Section IV.B.8) − normally set to 88 PSI. 

 

7. Cooling Fan – The Cooling Fan shown in Figure 2 at the rear of the cabinet activates ONLY 

when the Heat switch is turned to the 'off' position and is used to rapidly cool the reactor to a 

temperature acceptable for tear-down of the test run. 

 

8. Auto-Shut-Off – The Auto-Shut-Off feature prevents oil samples from continually being 

exposed to the 150°C temperature after the induction time has been realized.  This feature allows 

for a quicker turn around between test runs and easier cleaning of the Glass Sample Beaker. 

 

 Once the test has ended, the pressure will drop. The Auto-Shut-Off feature activates when the 

pressure drops to 88 PSI, where the unit is programmed to turn off the Magnetic Drive Motor 

and the Heaters. 

 

 Note: The Magnetic Drive Motor and Heaters will not function until after the pressure is above 

the Auto-Shut-Off level (also see Section IV.B.8). 

 

9. Other electronics inside of the Quantum® instrument include a DC Power Supply, Pressure 

Transducer, EMF Filter, and other components. 

  

Thermal-

Fuse 
Assembly 

Thermal-Fuse 
Clip & Nut 

Figure 12. Thermal-Fuse Clip & Nut and the 

Thermal-Fuse Assembly 

 

Thermal-Fuse Assembly 

Figure 13. Over-Temperature Cutout Fuse 

Style 



   

  

Quantum® Oxidation Tester, Operations Manual   (Version 10/2025)                                      Page 11 

E. Safety Devices and Fuses 
 

1. Fuses – There are three (3) fuses located on the back panel of the Quantum® unit (see Figure 

2). Fuse 1 (F1) is the Main Power fuse, Fuse 2 (F2) is the Temperature & Pressure Controller 

fuse, and Fuse 3 (F3) is the Heater fuse. Refer to the Fuse Layout Section in the Appendix for 

fuse sizes and type. 

 

2. Safe-Opening Indicator Light – This light is located on the Quantum® Console as shown in 

Figure 1 and glows ‘green’ when it is safe to vent pressure from the Pressure Chamber through 

the rear Low Pressure Vent. The Pressure Chamber Lid should be opened ONLY after the Safe-

Opening Indicator Light is green. 

 

 Note: Even when the Safe-Opening Indicator Light is glowing ‘green,’ the pressure must still 

be vented (slowly) using the Oxygen Vent Valve before loosening the Knurled Lid Thumb Nuts.   

 

Caution: Opening the chamber while still under pressure may cause damage to the equipment 

or harm to the operator.   

 

 Note: If the light is glowing ‘red’, DO NOT open the Pressure Chamber Lid or release the 

pressure in the Pressure Chamber for safety reasons. Opening this prematurely will force water 

into the venting system causing pressure stabilizing issues for subsequent operation.   

 

3. Gas Pressure Relief Valve – Connected to the manifold, it is designed to release pressure at 350 

PSI (24.13 Bar). 

 

4. Over-Temperature Cutout Fuse (Thermal-Fuse) (See also Section III.D.4 and Figure 13) – In 

the unlikely event of an over-temperature situation, the Thermal-Fuse is a redundant safety 

feature that will open internally and turn ‘off’ all power to the electronics. These Thermal-Fuses 

must be replaced in the event of an over-temperature condition. The Thermal-Fuse is fastened 

to the top side of the Heater Band nearest to the front of the unit (Figure 12). The Fuse is 

available from Tannas as a replacement assembly (Figure 13).  Contact Tannas Co. or an 

authorized representative for more information regarding replacement information of the 

Thermal-Fuse. 
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IV. SETUP AND INSTRUMENTATION DIAGNOSTIC CHECK 
 

A. Inspection 
 

1. Visually inspect the instrument and components for any damage or loose wiring. 

2. Check the power cord for any pinching, cuts, or abrasions. 

3. Inspect the glassware for cracks or fractures. 

 

 

B. Setup and Diagnostic Check 
 

Warning: This equipment is not to be used in a manner not specified by the manufacturer. Any 

attempt to do so is not the responsibility of the manufacturer and may void the manufacturer’s 

warranty. 

 

1. Place the unit in an area with minimum draft. The ambient temperature should be maintained 

between 18.9°C to 25.6°C with no more fluctuation than ±3°C. Ensure the back of the 

instrument is at least eight inches (20 cm) away from a wall or other obstacle.   

 

2. Connect ¼ inch tubing to the vent on the rear of the instrument and extend it to a hood or 

snorkel to remove unwanted odors after a test is completed. 

 

3. Connect 1/8 inch, 150 minimum PSI (10.34 Bar) rated tubing, supplying 99.9% pure oxygen 

to the Oxygen Input Port on the back of the unit (see Figure 2). Use of any other purity of 

oxygen will produce poor results. The connector is a 1/8” Swagelok fitting. Be sure to purge 

the Quantum® unit for 10 seconds after first connecting the oxygen to remove any air in the 

system. This should also be performed if the oxygen is turned ‘off’ overnight or over a 

weekend. 

 

4. With all Quantum® switches set to the “Off” or “O” position, connect the electrical cord to a 

GROUNDED power source that matches the power requirement of the instrument (marked on 

the power label at the back of the instrument). Connecting to the wrong power and/or frequency 

can cause damage to the equipment. 

 

5. With the Drive Motor and Heat Switches turned off, turn “On” the Master Power Switch on 

the back of the Quantum® (see Figure 2). 

 

6. Turn ‘on’ the Main Power switch on the front of the Quantum® shown in Figure 1. 

 

7. The Temperature and Pressure Displays will illuminate and perform a self-test followed by a 

display of the temperature or pressure value sensed. 
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8. The Auto-Shut-Off must be disabled to test the Magnetic Drive Motor. To test the Magnetic 

Drive Motor, please perform the following: 

 

 

a. On the Pressure Controller (see Figure 14), press and hold the “Page” button until “LEv3 

(Goto)” appears on the display. 

 

b. Press the “Scroll” button once to see “Pass”. 

 

c. Press the “Scroll” button three times and using the up-arrow button, change the last digit 

to 3 so the passcode is 0003.  Press the “Scroll” button to accept the passcode.  Once 

you are in Lev3, you will not need to enter the passcode again unless the power has been 

cycled. 

 

d. Press the “Page” button until the display shows “ALm”.   

 

e. Press the “Scroll” button until the display shows “THLD”. 

  

f. Press the “down” arrow key to adjust the setting to 0.0.  

 

g. Press the “Page” button twice to return to INST 1. 

 

h. Press the “up” arrow button 3 times until the display shows INST 4.  

 

i. Press the “Scroll” button until the display shows “THLD”. 

 

j. Press the “down” arrow key to adjust the setting to 0.0.  

 

k. Press the ‘Page’ and ’Scroll’ buttons simultaneously to save the changed value. The 

display will return to the home page. 

 

9. Insert a Chamber Ring – PTFE into the bottom of the Pressure Chamber and then place the 

Magnetic Cup into the Pressure Chamber and turn ‘on’ the Drive Motor Switch. The Cup 

should begin to turn at 100 ±5 RPM. The rotation can be timed with a stopwatch, or a 

tachometer may be used to measure the rotation of the exterior Motor Drive Magnet located in 

the cabinet of the instrument. If the rotational speed is not within these limits, see the 

instructions on setting motor speed (Section III. D. 6). Turn the Drive Motor Switch off after 

verifying the motor RPM. 

 

10. Repeat Step 8d through 8k to change “Alarm 1” and “Alarm 4” back to 88 PSI. 

 

IMPORTANT: Upon receipt of the Quantum® from the manufacturer and prior to operating, 

calibrations for the motor speed, pressure and temperature must be performed. See Section V for 

further information. 
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Figure 14. Front Panel Display 
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V. CALIBRATIONS 
 

Important: Upon receipt of the Quantum® from the manufacturer and prior to operating, 

calibrations for the motor speed, pressure and temperature must be performed. 

 

A reference oil should be run at least once per month or every 30 samples. If these reference oil 

results do not meet the required reproducibility or repeatability, it may be desirable to perform one 

or more of the following calibrations as needed. 

 

 

A. Speed Calibration 
 

A speed calibration should be performed when the instrument is initially installed. Additional 

speed calibrations should be performed approximately every six (6) months. The rotational speed 

of the Magnetic Cup must be calibrated to 100 RPM ± 5 RPM according to the ASTM D2272 

method. Please check the latest version ASTM D2272 for the most recent information. 

 

Note: There is a small rod at the center of the Motor Drive Magnet that keeps the magnet at the 

appropriate distance from the back of the Pressure Chamber. The magnet should just be touching 

the back of the pressure chamber and should not be pressed against it. Make sure this rod is 

contacting the back of the Pressure Chamber. If not, loosen the screws on the Drive Collet Shaft 

and push the Motor Drive Magnet up against the Pressure Chamber and retighten. 

 

1. Remove two screws from one of the side panels and slide it open to see the internal 

components. 

 

2. Plug the instrument into an electrical source.   

 

3. Turn on the Back Panel Master Power switch and the Front Panel Main Power switch.  

 

4. The motor will not turn on in this condition because the pressure is below 88 PSI.  Change the 

alarm set points on the Pressure Controller (See Section IV.B.) to allow the motor to turn on 

when there is no pressure in the instrument by following the instructions below:   

 

a. On the Pressure Controller press and hold the “Page” button until “LEv3 (Goto)” 

appears on the display. 

 

b. Press the “Scroll” button once to see “Pass”. 

 

c. Press the “Scroll” button three times and using the up-arrow button, change the last 

digit to 3 so the passcode is 0003.  Press the “Scroll” button to accept the passcode.  

Once you are in Lev3, you will not need to enter the passcode again unless the power 

has been cycled. 

 

d. Wait 2 seconds until the display returns to the home page.  

 

e. Press the “Page” button until the display shows “ALm”.   
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f. Press the “Scroll” button until the display shows “THLD”. 

  

g. Press the “down” arrow key to adjust the setting to 0.0.  

 

h. Press the “Page” button twice to return to INST 1. 

 

i. Press the “up” arrow button 3 times until the display shows INST 4.  

 

j. Press the “Scroll” button until the display shows “THLD”. 

 

k. Press the “down” arrow key to adjust the setting to 0.0.  

 

Press the ‘Page’ and ’Scroll’ buttons simultaneously to save the changed value. The 

display will return to the home page.  If the Pressure Controller is not reading above 0 

(i.e. negative pressure appears), change the offset per the following steps. 

 

i. Press the Page button on the Pressure Controller until INPUT is shown, and then 

press the Scroll button until the PV.OFS (PV Off-Set) value is shown. 

 

ii. Adjust the value up or down by using the Lower and Raise buttons. 

 

iii. Press the Page and Scroll buttons simultaneously to return to the Home Page. 

 

5. Perform the speed calibration by following the instructions below, referring to Section III. D.,  

Figure 10 and Figure 11 for reference: 

 

a. Wrap a piece of black electrical tape with a strip of reflective silver tape on it around 

the collet shaft. The tachometer will read the reflective tape.   

 

b. Once the tape is secure, turn on the motor. 

 

c. Aim a tachometer at the reflective tape.  

 

d. If the speed is at 100 RPM +/- 5, then no change is necessary.   

 

e. If the speed must be adjusted, use a plastic screwdriver to make the adjustment to the 

“SPEED” potentiometer on the Motor Controller by turning the screwdriver until the 

speed reads 100 RPM +/- 5.  Turning the screwdriver clockwise will increase the speed; 

turning it counterclockwise will decrease the speed. 

 

f. Once set, turn off the motor and remove the tape. Replace the side panel and reinsert 

panel screws. 

 

6. Change the Pressure THLD Alarm back to 88 PSI by following the instructions in Step 4. 
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B. Pressure Sensor Calibration 
 

The first pressure calibration should be performed when the instrument is initially installed. 

Additional pressure calibrations should be performed at a minimum every six (6) months, but it 

is recommended to verify the pressure during every test (See Section VI. A. 16) if a certified 

Oxygen Pressure Gauge is available. It is important to keep the pressure within ±2 PSI (±0.14 Bar).  

In order to maintain this tolerance, the pressure can be verified when desired. 

 

The appropriate measurement should be performed using a Certified Oxygen Pressure Gauge 

(Grade 3A with a range of up to at least 120 PSI or 8.27 Bar).  Connect a “T” fitting on the Oxygen 

(O2) Port at the rear of the cabinet (see Figure 2) so the pressure gauge can be used at the same 

time the unit is being pressurized. 

 

1. With the Pressure Chamber empty, place a new Chamber Lid O-Ring and the Insulator Skirt 

Assembly onto the Pressure Chamber Lid as shown in Figure 3. With the small hole facing up, 

put on the lid and use the Lid Alignment Wire to ensure proper alignment. Next, loosely put 

on each of the three Knurled Lid Thumb Nuts and slightly tighten each one a little at a time 

until all three nuts are finger tight. Remove the Lid Alignment Wire.  

 

2. Close the Vent Valve and open the Fill Toggle Valve until the pressure from the Oxygen (O2) 

source “dead-heads” against the Pressure Chamber. The Pressure Controller should read at 

least 90 PSI.  Verify that the display pressure on the Quantum® and the reading on the pressure 

gauge are the same. If the values displayed do not match, adjust the pressure offset on the 

Pressure Controller by following the instructions below.  

 

a. Press and hold the “Page” button until “LEv3 (Goto) appears on the display.   

 

b. Press the “Scroll” button once to see “Pass”. 

 

c. Press the “Scroll” button three times and using the up-arrow button, change the last 

digit to 3 so the passcode is 0003.  Press the “Scroll” button to accept the passcode.  

Once you are in Lev3, you will not need to enter the passcode again unless the power 

has been cycle. 

 

d. Press & release the “Page” button until the display shows “A1”.   

 

e. Press & release the “Scroll” button 8 times until the display shows “PV.ofs”.   

 

f. Press the “Raise” or “Lower” arrow keys to adjust the pressure offset so the display 

matches the pressure gauge.   

 

g. Press the Page & Scroll buttons together to save the changed value.   

 

h. The display will return to the home page. Adjust the offset until the display matches 

the certified pressure gauge. 
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C. Temperature Scan (Dry Port Scan) 
 

The temperature in the Quantum® Chamber is of high importance. The Temperature Calibration 

Test Port in the Chamber wall of the Quantum® is used ONLY to check for heating consistency of 

the Chamber wall.   

 

Note: The PID settings on the Temperature Controller have been balanced during qualification 

tests at Tannas Co. for optimum temperature control. These settings must not be changed without 

first contacting Tannas or an authorized Tannas Representative. 

 

Note: This measurement must be taken with a calibrated thermocouple sensor (available from 

Tannas). An RTD will not provide the information required because it is an area contact device. 

 

1. With the Pressure Chamber clean and completely empty, properly position the Pressure 

Chamber Lid (with new O-Ring) onto the Chamber opening using the Lid Alignment Wire.  

The Lid Insulator Skirt is not required for this calibration. 

 

2. Hand-tighten the lid in position using the three Knurled Lid Thumb Nuts. Make sure the 

Thermocouple can be moved easily all the way to the bottom of the Temperature Calibration 

Port before continuing. If the Thermocouple cannot be easily moved, re-adjust the nuts to 

relieve the pressure on the Thermocouple so it contacts the bottom of the Port Well. Remove 

the Thermocouple and place the Teflon Lid Cover over the Chamber Lid. 

 

3. Pressurize the unit with 90.0 PSI of pure oxygen. 

 

4. Turn on the Heat switch and wait for 90 minutes until the pressure has stabilized. Re-insert the 

Thermocouple through the hole in the Teflon Lid Cover and the Temperature Calibration Port 

Access Hole until it reaches the bottom in the Reaction Chamber wall. 

 

5. Measure the temperature of the calibration port at the deepest point of the port, which should 

be 3.5 inches deep, by connecting the Thermocouple to the hand-held Digital Thermometer 

included with the Quantum®.  Record and move the Thermocouple 0.5 inches from the deepest 

point of the port.  Record the temperature reading here and repeat twice more (at a depth of 1.0 

inch and 1.5 inches).    

 

6. Report findings to a Tannas representative.   

 

 

D. Water Calibration (Optional Equipment Available) 
 

The Digital Handheld Thermometer with dual temperature probes supplied with the Quantum®, or 

the optional Sample Temperature Probe Assembly (See Section VII.B for more information), 

allows the user to calibrate the Quantum® unit for proper sample temperature. This calibration 

method is the most effective way to ensure the sample temperature is accurate. 

 

Distilled water is used instead of an oil sample to ensure that no oxidation occurs during the 

calibration process. 
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1. Be sure the Temperature Probe is calibrated by comparison to a certified thermometric device 

at a temperature of 150°C ± 0.1°C. 

 

2. Pour 55 g of distilled water into the sample Beaker.  Do not use a Copper Coil. 

 

3. Place the sample Beaker in the Magnetic Cup with the Spring Clip to secure the sample Beaker. 

 

4. Insert a Chamber Ring – PTFE into the bottom of the Pressure Chamber. Place 5 ml of distilled 

water into the Pressure Chamber and insert the Sample Beaker (with Magnetic Cup/Clip) into 

the Pressure Chamber. Put the sample Beaker Cover on the Beaker. (Note: The Chamber Ring 

– PTFE should be replaced after approximately 20 tests or when excessive wear has occurred).   

 

5. Connect the Lid Insulator Skirt Assembly to the inside of the Water Calibration Lid and install 

a new O-Ring, as shown in Section III. B., Figure 3.  Hand-tighten the Water Calibration Lid 

in position using the three Knurled Lid Thumb Nuts.   

 

Note: the standard Pressure Chamber Lid used during sample testing cannot be used when 

performing a Water Calibration.  The special Water Calibration Lid, with an access hole in the 

middle for the Temperature Probe, must be used. 

 

6. Insert the Temperature Probe through the Modified 

Teflon Lid Cover (purchased separately) as shown 

in Figure 15. 

 

Note: Do not use the Modified Teflon Lid Cover 

during normal testing operations. Doing so can 

produce invalid results due to heat loss through the 

center hole. 

 

 

 

 

 

7. Place the Compression Nut and the two Temperature Probe O-Rings onto the Temperature 

Probe as shown in Figure 16.  (Note: To ensure a successful pressure seal, new O-Rings should 

be used for each test). 

Figure 15. Water Calibration preparation 

Temp. Probe O-

Rings (2) 

Compression Nut 

Figure 16. Temperature Probe 
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8. Insert the tip of the Temperature Probe into the center of the Lid’s Probe Port as shown in 

Figure 17, and push the Probe forward carefully until it touches the bottom of the Glass Beaker 

within the Chamber.  Then pull the Temperature Probe back out of the Lid Probe Port by 6 

mm or 1/4 inch. 

 

9. Gently tighten the Compression Nut shown in Figure 16 using a 5/16" (or equivalent) non-

adjustable box-end wrench until the Nut is snug (i.e., exhibits growing resistance to further 

gentle tightening) but not overly tight. 

 

Note: Over-tightening the Compression Nut may damage the seal provided by the O-Rings. 

 

10. Place the Modified Teflon Lid Cover over the Chamber Lid as shown in Figure 18, using care 

when fitting the Cover around the Temperature Probe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WARNING:  Failure to either replace the O-Rings on the Probe before each test or not 

screwing on the compression nut may cause scalding, high-pressure steam to be vented through 

the Probe Port. 

Figure 17. Temperature Probe installation 

Figure 18. Modified Teflon Lid Cover in place 
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11. Adjust the Pressure Controller Alarm setpoints from 88.0 PSI to 0.0 PSI. To adjust the pressure 

controller A1. and A4 set points: 

 

a. On the Pressure Controller, press and hold the “Page” button until “LEv3 (Goto)” appears 

on the display. 

b. Press the “Scroll” button once to see “Pass”. 

 

c. Press the “Scroll” button three times and using the up-arrow button, change the last digit 

to 3 so the passcode is 0003.  Press the “Scroll” button to accept the passcode.  Once you 

are in Lev3, you will not need to enter the passcode again unless the power has been 

cycled. 

 

d. Wait 2 seconds until the display returns to the home page.  

 

e. Press the “Page” button until the display shows “ALm”.   

 

f. Press the “Scroll” button until the display shows “THLD”. 

 

g. Press the “down” arrow key to adjust the setting to 0.0.  

 

h. Press the “Page” button twice to return to INST 1. 

 

i. Press the “up” arrow button 3 times until the display shows INST 4.  

 

j. Press the “Scroll” button until the display shows “THLD”. 

 

k. Press the “down” arrow key to adjust the setting to 0.0.  

 

l. Press the ‘Page’ and ’Scroll’ buttons simultaneously to save the changed value. The 

display will return to the home page. 

 

12. Turn ‘on’ the motor to check that the Thermocouple Probe does not touch the bottom of the 

sample Beaker (a grinding sound will be heard if the Thermocouple Probe is touching the glass 

sample Beaker). Turn the motor ‘off’ when the clearance check is done. 

 

13. Open the Vent Valve and slowly release any oxygen that may be in the system.  Close the Vent 

Valve. Do not pressurize the Chamber. The Chamber must remain at 0 PSI for the test startup. 

 

14. Optional step - Set up the software and use this to time the run and note the temperature and 

pressure readings. 

 

15. Switch the Heat and Motor to the ‘on’ position and allow the temperature to stabilize for 90 

minutes. 

 

Note: The pressure will normally increase to approximately 65-75 PSI during the calibration 

process.  Do not vent this pressure while testing. 
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16. After 90 minutes, check the display temperature on the Digital Handheld Thermometer (ensure 

the proper Thermocouple is plugged into the correct port) or the Sample Test Temperature 

Probe Assembly.  

 

a. If the temperature is 150°C ± 0.1°C, no further adjustments are required.  Proceed to Step 

19.   

 

b. If the temperature is more than ±2°C from 150°C, contact Tannas Co. or an authorized 

representative for further instruction.  

 

c. If the temperature is within ±2°C from 150°C but not within ± 0.1°C from 150°C, adjust 

the Offset on the Temperature Controller of the Quantum® unit. 

 

17. To adjust the offset on the Temperature Controller: 

 

a. Press and hold the “Page” button until “LEv3 (Goto) appears on the display.   

 

b. Press the “Scroll” button once to see “Pass”. 

 

c. Press the “Scroll” button three times and using the up-arrow button, change the last digit 

to 3 so the passcode is 0003.  Press the “Scroll” button to accept the passcode.  Once you 

are in Lev3, you will not need to enter the passcode again unless the power has been cycled. 

 

d. Wait 2 seconds until the display returns to the home page.   

 

e. Press & release the “Page” button until the display shows “A1”.   

 

f. Press & release the “Scroll” button 8 times until the display shows “PV.ofs”.   

 

g. Press the “Raise” or “Lower” arrow keys to adjust the setting to correct the temperature.   

 

i. If the display temperature on the Digital Handheld Thermometer reads 

higher than 150°C, adjust the temperature offset up by the difference 

between 150°C and the display temperature. 

 

ii. If the display temperature on the Digital Handheld Thermometer reads 

lower than 150°C, adjust the temperature offset down by the difference 

between 150°C and the display temperature. 

 

iii. Example: After 90 minutes, the setpoint on the Temperature Controller is 

150.0°C but the Digital Handheld Thermometer reads 150.4°C.  If the offset 

was -2.50, adjust it up by 0.40 to -2.10.  This will tell the instrument that it 

is operating too hot, and the instrument controls will decrease the power to 

the heater bands.  The temperature on the Digital Handheld Thermometer 

should decrease.  
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i. Press the ‘Page & Scroll’ buttons (Figure 19) simultaneously to save the changed value. 

The display will return to the home page. 

 

18. After adjustment, allow the instrument to continue operating for 60 minutes and re-check the 

temperature. If additional adjustments are needed, continue to adjust the offset on the 

Controller as in Step 17 until the temperature is stable at 150 ± 0.1°C.  Allow at least 60 minutes 

between each adjustment. If it is necessary to continue with the calibration process longer than 

6 hours, turn off the Quantum®, let it cool down to room temperature, release the pressure, 

clean the chamber, sample beaker, and Magnetic Cup and start over. 

 

19. When the temperature is stable at 150°C ± 0.1°C, toggle the Heat and Drive Motor Switches 

to the ‘off’ position and wait until the “Safe to Open” light on the front panel of the Quantum® 

turns 'green' before slowly releasing the oxygen pressure, disassembling, cleaning and drying 

the unit in preparation for subsequent tests. 

 

20. Change the Pressure Alarms on the Pressure Controller back to 88.0 PSI (see Step 11). 

 

21. With the Dual Input Meter (Figure 20), it is 

possible to perform a Port Scan at the same time 

as a Water Scan. Refer to Section V. C. for 

information to perform a Dry Port Scan. 

 

 

 

 

 

 

 

 

 

 
Figure 20. Dual Input Meter set up 

‘Page’ button ‘Scroll’ button 

Figure 19. Temperature Controller 
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VI. QUANTUM® OPERATIONS 
 

Note: If the Quantum® is initially being setup, it is necessary to perform calibrations. Refer to 

Section V for further specific calibration information. 

 

A. Test Preparation 
 

1. Inspect the Magnetic Cup to ensure that the Anti-Friction Band positioned around the 

circumference of the Cup is tight around the Cup and not torn or damaged. Inspect for rough 

edges and darkness in color. If these are evident, replace the Band (see Section VIII.B and 

Figure 50). 

 

2. Check to ensure the inside of the Pressure Chamber is clean and free of debris. 

 

 Note: For accurate and repeatable results, it is not recommended to begin a test if the displayed 

temperature of the Pressure Chamber is above 30°C. 

 

3. Record the weight of the empty, dry glass Beaker and tare the balance. 

 

4. Weigh the Copper Catalyst Coil in the glass Beaker to ensure it is within the method 

specifications. Record the weight and make sure it is within the tolerance, then tare the balance. 

 

Note: It is important not to touch the Copper Catalyst Coil when inserting into the glass Beaker, 

as residual oils from the hands may affect test results. 

 

5. Weigh 50.0 ±0.5 g of sample into the glass Beaker, record the weight and tare the balance. 

 

6. Add 5 grams or 5 ml of distilled water to the glass Beaker and record the weight. 

 

7. With the Magnetic Cup tipped slightly, stand the Spring Clip upright next to the inside wall of 

the Cup and then carefully position the Glass Beaker into the Magnetic Cup with the Spring 

Clip between the Glass Beaker and the inside wall of the Cup. This will keep the Beaker from 

slipping during operation. 

 

8. Before each test, insert a Chamber Ring – PTFE into the bottom of the Pressure Chamber as 

illustrated in Figure 4 and then add the required 5 mL of distilled water to the Pressure Chamber 

as indicated in the D2272 test method. 

 

Note: It is recommended to replace the Chamber Ring – PTFE after every 20 tests, or when 

signs of wear are evident. 

 

9. Carefully insert the Magnetic Cup with Glass Sample Beaker into the Pressure Chamber using 

the Tongs or fingers to help guide the assembly into the chamber. Do not touch the oil sample. 

Do not drop the Cup or allow it to slam on the bottom of the Chamber as this could damage 

the Magnetic Cup or break the Beaker. Once inserted into the Pressure Chamber, slightly push 

on the rim of the glass Beaker to ensure it is firmly seated in the Magnetic Cup. 
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10. Place the Beaker Cover onto the Glass Sample Beaker as in Figure 6. 

 

11. Discard and replace the previously used Pressure Chamber Lid O-Ring. Install a new O-Ring 

(Figure 3) for each test. 

 

12. Place the Chamber Lid into the proper position with the Temperature Calibration Test Port 

Access Hole at the top as illustrated in Figure 1. 

 

13. Insert the Lid Alignment Wire (Figure 8) through the Temperature Calibration Test Port 

Access Hole in the Lid (Figure 1). The Lid Alignment wire assures the Pressure Chamber Lid 

is aligned with the Pressure Chamber’s Temperature Test Port. 

 

14. Finger-tighten the three Knurled Lid Thumb Nuts (Figure 1) in stages (alternating while 

tightening) so the Chamber Lid is securely in place and evenly gapped between the Chamber 

Lid and the Pressure Chamber flange. 

 

15. Ensure the oxygen line is properly connected to the Oxygen Input Port at the back of the unit. 

If the oxygen was recently connected or turned ‘off’ for any reason, open the Oxygen (O2) 

Vent Valve (Figure 1) and push the Pressurized Oxygen (O2) Fill Toggle Valve lever to allow 

oxygen into the Pressure Chamber, and hold for 10 seconds. This will remove air from the 

oxygen lines leading to the Quantum® unit. 

 

16. With the Oxygen (O2) Vent Valve closed, flip up the Pressurized Oxygen (O2) Fill Toggle 

Valve lever to allow pressurized Oxygen (O2) to “dead head” from the Oxygen (O2) source 

into the Pressure Chamber.  Make any adjustments required to the Pressure Controller offset 

so that the Pressure Controller reading matches a Certified Oxygen Gauge (See Section V. B. 

for more information), then close the Oxygen (O2) Fill Toggle Valve.  

 

17. Slowly open the Oxygen (O2) Vent Valve to vent the pressure from the Chamber.  A general 

rule of thumb is the Pressure Controller readout should only drop by two (2) digits at a time.  

For example, the readings should be 121, 119, 117, etc.  If the pressure is falling faster than 

this rate, turn the Vent Valve clockwise slightly to slow the release of pressure.  Vent the 

Chamber until the pressure is below 1 PSI, then close the Vent Valve completely. 

 

18. With the Oxygen (O2) Vent Valve closed, press the Fill Toggle Valve until the Pressure 

Controller reading is at least 90 PSI.  Then, repeat Step 17.   

 

19. Repeat Steps 17 and 18 once more, so that the Chamber has been purged a total of (3) times.    

 

20. With the Oxygen (O2) Vent Valve closed, use the Oxygen (O2) Vent Valve to pressurize the 

Chamber to 90.0 PSI ±0.2. 

 

Note: Refer to the method for information on adjusting the pressure with respect to 

variations in room temperature.  

 

21. Ensure the recording device is prepared and started. (Refer to the Software Operations Manual 

Section VII.A for further instructions when using the Automation Package.) 
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22. Place the Teflon Lid Cover over the Pressure Chamber Lid.  

 

23. Make sure the Temperature Controller is set at 150°C (use the Up and Down Arrows to change 

the setting as shown in Figure 14).  

 

24. Turn on the Drive Motor Switch to begin the rotation of the sample within the Pressure 

Chamber and then turn on the Heat switch on the front of the console. 

 

Note:  Immediately upon turning on the Drive Motor Switch, the pressure may slightly drop 

(0.3 to 0.5 PSI).  This is normal and is caused by a slight vacuum being pulled upon the start-

up of the Drive Motor.  Several minutes after the Heat switch is turned on, the pressure will 

begin to increase. 

 

 

B. Test Completion 
 

A test may be ended at any time desired by the operator. Parameters desired and set for ending the 

test may vary from operator to operator. These parameters may be, for example: time, change in 

the pressure/time slope, or a given decrease in pressure.   

 

Note: The ASTM D2272 method denotes the end of a test as the time required for a 25.4 PSI 

pressure decrease from the peak pressure. 

 

1. At the end of the test, remove the Teflon Lid Cover to allow the unit to cool more rapidly. 

If the Auto-Shut-Off feature is activated, the Quantum® instrument will automatically turn 

off the heat and the Magnetic Drive Motor once the pressure falls below the setpoint 

(normally 88.0 PSI).  See Section IV.B.8 for more information. For manual operation, turn 

off the Heat and Drive Motor Switches once the test is concluded. The Cooling Fan will 

then activate to help speed the reactor cooling rate.  DO NOT VENT THE OXYGEN. 

 

2. When the Safe-Opening Indicator light is green, first push the Oxygen (O2) Fill Valve lever 

to add an additional 10 PSI of oxygen into the Pressure Chamber. This will clear any 

obstructions from the Oxygen Inlet/Vent Hole (Figure 4) in the Chamber. Next, open the 

Oxygen (O2) Vent Valve to slowly release any remaining pressure. Finally, close the Vent 

Valve after the pressure is completely relieved.  

 

3. Loosen the three Knurled Lid Thumb Nuts and screw the Lid Removal Tool (Figure 9) into 

the Lid Removal Port (Figure 1) to remove the relatively hot Pressure Chamber Lid. 

 

WARNING: Do not loosen the Knurled Lid Thumb Nuts until the Oxygen Vent Valve has been 

opened to release any remaining pressure. 

 

4. Using the Lid Alignment Wire, reach in and remove the Glass Beaker Cover. Reach into 

the Chamber and remove the Glass Sample Beaker. Normally, the Magnetic Cup may still 

be secured to the Glass Sample Beaker as it is removed.   
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If the Magnetic Cup does not come out with the Glass Sample Beaker, remove the Magnetic 

Cup using the Removal Tongs (Figure 9) and the Spring Clip and Chamber Ring – PTFE 

using the forceps (Figure 9).  

 

5. Allow both the Beaker and Magnetic Cup to cool. If still connected, the Glass Sample 

Beaker can be removed from the Magnetic Cup with a slight twisting motion. 

 

6. To remove any deposits from the inside of the Pressure Chamber, use the Tweezers and 

Cleaning Pad as in Figure 21, where a portion of the pad extends past the end of the 

Forceps. With a rotating motion, wipe (or scrub lightly if necessary) the inside of the 

Chamber to remove any deposits. 

 

7. Spray clean, cold water down the walls of the pressure Chamber using the Aspiration 

Cleaning Bottle (Figure 22) until the water level almost reaches the Oxygen Inlet/Vent 

Hole (Figure 4) in the upper bottom of the Pressure Chamber.  Be careful not to get any 

fluid into the Oxygen Inlet/Vent Hole.  Ice may also be utilized to expedite the cooling 

process.   

 

8. After a few minutes, use the empty Aspiration Cleaning Bottle to remove the water mixture 

by compressing the Bottle and dipping the Water Extraction Tube on the Bottle into the 

water in the Pressure Chamber while releasing the compression. Appropriately discard the 

liquid substance. 

 

9. To ensure all the water has been removed from the Oxygen Inlet/Vent Hole, press the 

Oxygen (O2) Fill Valve several times to blow out any water that may have entered the 

pressure system. Continue this process until no fluid is released into the Chamber when the 

Fill Valve is depressed. Dry the inside of the Pressure Chamber with a towel. 

 

10. Repeat Steps 6 - 8 if necessary and give a final rinse of methanol or other suitable solvent 

to remove any remaining liquid. 

Figure 21. Clean the inside of the Quantum® Chamber with 

the Forceps and a cleaning pad 
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11. If the inside of the Pressure Chamber is still not clean, see the Maintenance Section VIII in 

this Manual for further instructions. 

 

12. Rinse the Magnetic Cup and wipe dry. 

 

13. Clean the Glass Sample Beaker with VarClean® to remove oil and varnish. The Beaker can 

also be cleaned with hydrocarbon solvents. If the Magnetic Cup and Glass Sample Beaker 

are varnish-coated, they may be soaked in VarClean® for several hours or overnight. If 

VarClean® is used, be sure to rinse the parts thoroughly with hot water and dry before using 

in a test. 

 

14. After all operating parts have been cleaned and dried, the next test is ready to begin. Note 

that a spare set of parts may be advisable to quickly begin another test. 

 

15. The Chamber should be at a temperature of 30°C or less prior to the start of the next test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 22. Aspiration Cleaning Bottle 
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C. Quantum® Changeover Procedure 
 

The Quantum® Oxidation Tester is a versatile instrument that can be used for a variety of tests.  

The standard test is RPVOT (ASTM D2272), but the instrument can also perform Grease 

Oxidation Testing (ASTM D942) or TFOUT testing (ASTM D4742).  Below is a guide for 

converting the instrument from the standard configuration for RPVOT to perform a new testing 

regime. 

 

1. One of the key parameters for the different tests is temperature, and several settings should 

be modified when changing from one test procedure to another.   

 

a) Take note of the current test temperature and temperature offset of the Temperature 

Controller. 

 

b) Change the temperature set point as required by the test method (RPVOT = 150°C, 

D2112 = 140°C, TFOUT = 160°C, Grease = 99°C) by using the arrow keys on the 

Temperature Controller. 

 

c) If the offset for the test temperature is unknown, or it has been longer than 6 months 

since a particular type of test was run was performed on a specific instrument, it is 

required to perform a Water Calibration  (see Section V.D) at the test temperature in 

order to determine the temperature offset (as temperature offsets are not linear at 

different temperatures).  

 

Note: When changing to a previous test setting, set the temperature and temperature 

offset. When performing the next Water Calibration, the results are typically close and 

should require minor adjustments. 

 

d) The table below may be used as a reference to recall previous temperature offsets: 

 
Table 1 – Quantum® test temperature and temperature offsets 
QOT- (serial number) QOT- (serial number) QOT- (serial number) QOT- (serial number) 

160°C (TFOUT) = X.XX 160°C (TFOUT) = X.XX 160°C (TFOUT) = X.XX 160°C (TFOUT) = X.XX 

150°C (RPVOT) = X.XX 150°C (RPVOT) = X.XX 150°C (RPVOT) = X.XX 150°C (RPVOT) = X.XX 

140°C (D2112) = X.XX 140°C (D2112) = X.XX 140°C (D2112) = X.XX 140°C (D2112) = X.XX 

99°C (Grease) = X.XX 99°C (Grease) = X.XX 99°C (Grease) = X.XX 99°C (Grease) = X.XX 

 

2. To convert the instrument from RPVOT testing to Grease Oxidation testing: 

 

a) If necessary, perform a Water Calibration.  This should be performed while the 

instrument is horizontal to the benchtop (the chamber is at 30°, as for RPVOT testing). 

 

b) Carefully tip the unit(s) up in the Grease Rack as shown in Figure 46B (Section VII.E.). 

Make sure that all cords move easily and connections are still tight after unit is in the 

upright position. 

 

c) Ensure that Plunger Pins on the side of the assembly are turned so that the pins keep 

the unit in the vertical position. 
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d) Follow the latest version of the appropriate ASTM method to set up samples and 

prepare to start testing.  Also see Section VII. E. for more information. 

 

e) Set up the test parameters in the test software (see Section VII. A.).  Be certain to select 

the proper Test Type in the software “sample set up” screen. 

 

f) Once the samples have been prepared and the software set up, start the data collection 

on the software and proceed with sample testing according to the ASTM method.  

 

3. If moving from Grease testing to RPVOT or TFOUT testing, pull the Plunger Pins back on 

the Grease Rack so the pins retract, and slowly lower the assembly down to the table. 

 

a) Check the cables and assure that all connections are still tight. 

 

b) Set the temperature set point and offset required for the next test as in Step 1.b) above. 

 

c) If necessary, perform a Water Calibration. 

 

d) Set up test parameters in the test software.  Be certain to choose the proper Test Type 

in the software sample set up screen. 

 

e) Proceed to set up the test per the ASTM method and start the test. 
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VII. OPTIONAL PARTS FOR PURCHASE  
  

A. Tannas Quantum® Oxidation Tester Automation Software Package 
 

The software includes a variety of pages that can be selected from the convenient program/icon 

selection bars located on the left portion of the screen.  The current page will always remain on 

the screen unless another icon selection is made.   

 

Important: Many of the items required for proper operation are located within the ‘Program 

Setup’ menu bar.  This section should be reviewed prior to each run to ensure the desired outcome 

of the test. 

 

1. HARDWARE SETUP 
 

a. Turn off the instrument and place the Auto-Link Data Cable between the Sub-D 9 pin 

connector and the USB 4-Port Powered Hub (Figure 2). 

 

b. Additional Quantum® units – Turn the unit off and place the provided Data Cable for each 

unit into the remaining USB 4-Port Powered Hub if subsequent Quantum® Oxidation 

Testers are to be run from one computer.  

 

c. Connect the USB Cable between the computer and the USB 4-Port Powered Hub.   

 

 Note: The USB 4-Port Powered Hub must be plugged into a power source and each 

hub port button pressed down to power the port. 

 

 

2. SOFTWARE SETUP 

 
a. Software Initialization and Program Setup Menu 

 

i. If not already started, double-click the Tannas Quantum® Icon on the Desktop Display 

to begin the program. 

 

ii. Click on the ‘Program Setup’ icon on the left-hand side of the screen (see Figure 23).  

 

iii. Under the ‘Company Information’ section near the bottom of the screen, enter the 

company name into the white box marked “Company” and select the appropriate 

number of Quantum® units that are currently being utilized on this computer (1 - 4).   

 

iv. Click on the first tab along the top of the screen, which will be named “Unit 1” as a 

default.  Enter a “Unit ID” name for the first instrument. 
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v. The ‘Input Source’ section connects the instrument to the desired Quantum. 

 

Digital connection: 

 

1. Click the circle next to the ‘Digital’ selection. (Note: before proceeding with 

scanning for the Quantum, make sure the Auto-Link Data Cable is connected 

to the back of the Quantum, the USB 4-port hub is connected to the computer, 

but the cable is NOT connected to the hub until the next step. 

 

2. Press the ‘Scan Now’ button.  Plug in the Auto-Link Data Cable to the USB 4-

port hub. The software will populate the COM port that will be assigned to the 

Quantum unit. 

 

Analog connection: 

(Only perform the Temperature and Pressure calibration if the Quantum is using a DAQ 

board.  This procedure is NOT needed if connecting the Quantum’s with digital cable) 

 

vi. The ‘Temperature’ and ‘Pressure’ calibration sections are designed to calibrate the 

software displays to match the two controller displays on each Quantum® instrument.  

This should be performed when first setting up the equipment, or if a drift occurs 

between the software and instrument displays. 

 

1. Press and hold the “Page” button on the Quantum® Temperature Controller until 

‘LEv3 (Goto)’ is displayed in the window.   

2. Press the “Scroll” button once to see “Pass”. 

 

3. Press the “Scroll” button three times and using the up-arrow button, change 

the last digit to 3 so the passcode is 0003.  Press the “Scroll” button to accept 

the passcode.  Once you are in Lev3, you will not need to enter the passcode 

again unless the power has been cycled. 

 

 

Figure 23.  Software initialization and Program Setup menu 



   

  

Quantum® Oxidation Tester, Operations Manual   (Version 10/2025)                                      Page 33 

 

4. Press the “Page” button until the display shows ‘Input’. 

 

5. Press the “Scroll” button until the display shows ‘PV.ofs’ and make a note of 

the original PV.ofs value.   

 

6. Press the “Raise” and “Lower” arrow keys to adjust the offset setting to 

correspond to a temperature of exactly 30.0°C.  For example, if the temperature 

reading was originally 20.0°C and the original PV.ofs value was -2.50, raise the 

PV.ofs value by 10.0 to 7.50 so that the Temperature Controller will display 

30.0°C.  

 

7. Press the ‘Page’ & ‘Scroll’ buttons simultaneously to save the changed value. 

The display will return to the home page. 

 

8. Click on the ‘Start Calibration’ button on the computer.  Now click the ‘Apply’ 

button for Set point 1 on the temperature side (next to the box that says ‘30’).  

The value below the ‘30’ box will change.   

 

9. Repeat Steps 3-7 above for Set point 2 at 150°C.  When this is completed, set 

the PV.ofs value on the Temperature Controller back to the original number 

noted in Step 2. 

 

10. Repeat Steps 3-7 above two more times on the Pressure display (controller on 

the right side of the Quantum®). The settings for the pressure are ‘0’ for Set 

point 1 and ‘200’ for Set point 2.  Make sure to return the PV.ofs for the Pressure 

Controller back to the original setting after completing the Pressure calibration. 

 

vii. If more than one instrument is connected to the software package, select the tab for 

each unit along the top of the screen and repeat Steps iv. and vi. for each instrument.   

 

viii. The “Save Data Location” is the location the operator desires to have the data saved.  

The data is saved as a .csv file which can be opened in Word, WordPad, Notebook or 

Excel.  If opening in Excel, select the “Comma Delimited” options when opening. This 

ensures the data will be imported into the appropriate columns. 

 

 

3.  DAILY OPERATION 

 

a. Help 

 

The Help menu can be selected at any time on the left sidebar menu or at the top left of the 

software screen. The help menu will be directed to the Tannas Website. The version 

number of the software can be viewed by selecting “About Quantum” in the top help menu.  

Please note that the automation program does not control the heat or motor controls of the 

Quantum® unit.  It serves only as a recording device for collecting the temperature and 

pressure values output from the unit. 
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b. Sample Setup 

 

i. On the sidebar menu on the left side of the screen select the ‘Sample Setup’ icon. 

 

ii. At the top of the screen, select the appropriate instrument tab for the instrument being 

set up.  

 

iii. Type in the Sample Name, Batch Number and Company Name. 

 

iv. Select whether running the sample as a “RPVOT”, “TFOUT”, or “D942” (Grease) test.   

 

 

 

v. If desired, the option to begin the test by temperature can be selected. This eliminates 

the need to click the “Start” icon on the data collection screen. The test will begin as 

soon as the temperature selected is achieved. 

 

Note: This will automatically start data collection only. The Heat and Drive Motor 

Switches on the instrument will still need to be activated. 

 

vi. If a report of the Oxidation Index (also known as Exotherm) is desired, check the box 

entitled “Use Oxidation Index”.   

 

Note:  The Sample Temperature Test Probe Assembly (See Section VII. B.) is required 

to measure the Oxidation Index, which includes the extra temperature controller and 
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modified lid to measure the sample temperature. (Please contact Tannas for availability 

of the Sample Temperature Test Probe Assembly.) 

 

Note: The software will not ‘start’ or ‘stop’ the instrument.  

 

vii. The Test Completion Options allows the operator to select when the software will stop 

recording data. Normally, the ‘Stop’ button is selected on the Data Collection screen to 

end the test, so the default is to leave the three boxes in the ‘Test Completion Options’ 

unchecked. 

 

1. The first option, “Stop after User Selected Time,” directs the software to stop 

recording data after a certain amount of time has transpired. For example, if 550 

minutes is selected then the software will stop collecting data at 550 minutes.  

Please note that if the software stops, the instrument will still continue to run. 

 

2. The second option, “Stop after User Selected Pressure Drop,” directs the software 

to stop recording data after a certain drop in pressure has occurred. If the standard 

25.4 PSI for the RPVOT is selected, then the software will stop recording data 

once the pressure has dropped 25.4 PSI from the maximum pressure that occurred 

during the test.  Please note that if the software stops the instrument will continue 

to run. 

 

3. The last option is “Stop after reaching Break Level”. The break level is a measure 

of the strength of the curve when the oxidation occurs. The lower the number, the 

stronger the break will have to be for the system to recognize it. For example, if 

“1” is selected, the break would have to be a sharp drop in pressure over a short 

period of time. If “4” is selected, the system will recognize a more gradual change 

in the pressure over a longer period of time. This option allows the analysis of test 

samples run with multiple drops in the pressure and for the TFOUT analysis.  

Please note that if the software stops recording data, the instrument will continue 

to run. 

 

viii. The “Pressure Test” option is designed to record the pressure of the particular 

Quantum® unit over a designated period of time. This is a good way to check for leaks 

and the level of severity during troubleshooting. 

 

c. Data Collection  

 

i. Click the ‘Data Collection’ tab (Figure 24) to initialize the data collection during the 

sample test, view real-time results, and end the data collection after the test is 

completed.   

 

After the Sample Setup screen has been completed, the test sample has been prepared 

according to the ASTM method, and the Pressure Chamber has been purged (i.e. upon 

completion of Step 23 in Section VI. A.), select the tab of the instrument that will 

operate first. Press the “Start” button on the Data Collection screen and ensure that the 

Pressure and Temperature boxes are populated (this ensures proper communication 
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between the instrument and software).  Then start the test on the associated Quantum® 

unit by turning ‘on’ the Motor and Heat Switches. 

 

Note: If the “Start at Temperature” selection has been chosen in the Sample Setup 

screen, pressing “Start” is not necessary. The software will begin collecting data once 

the temperature selected has been achieved and the Quantum® Heat and Drive Motor 

Switches have been turned ‘on’.  

 

ii. The Pressure (with the maximum pressure achieved during the test in parentheses), 

Temperature, Elapsed Time, the Test Status, the Break Time (if any), and the Oxidation 

Index (if the instrument is appropriately equipped and the button selected in the Sample 

Setup screen) are continuously updated during the test. The sample name is also 

displayed. 

 

iii. The graph axis of Pressure/Temperature vs Time can be manipulated in two ways: 

 

1. First, a section of the graph can be magnified by placing the cursor to the left of 

the desired area and clicking and dragging the box to the right and down over the 

entire area of interest. To go back to the original screen view, simply place the 

cursor anywhere on the graph then click and drag a box up and to the left. 

 

2. The second way of changing the graph is to double click the x-axis or y-axis line 

and modify the division values as desired. 

 

Figure 24. Data Collection Screen  
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iv. The data collection may be stopped manually at any time during the run. If no test 

completion selection was made in the Sample Setup section, the test MUST be 

manually stopped by clicking on the “Stop” button. If a selection was made in the test 

completion section of the Sample Setup section, the software will stop recording data 

when the first test completion option occurs that was selected in the Sample Setup 

section. For review of what settings were chosen, click on the ‘Sample Setup’ icon in 

the left sidebar menu. 

 

Note: This will not shut-off the Quantum® instrument.  The switches for the Drive 

Motor and Heat still must be physically turned off at the completion of the test. 

 

v. The test results may now be printed by going to the top bar and selecting “File” and 

“Print”.  The print will automatically go to the default Windows printer unless the 

“Print Options” are changed. If a printout is desired in another location, load the 

software on another computer and use the “Demo Mode”.  Files can then be moved to 

the new location via network or USB drive. 

 

vi. If no test completion options were selected in the Sample Setup screen, go to the 

Previous Results screen to review the data by clicking on the ‘Previous Results’ icon 

in the left sidebar menu. See the following section of the Manual. 

 

d. Previous Results Analysis (Figure 25) 

 

Figure 25. Analysis of previous 

results 
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This section allows data to be viewed, recalculated with a different option (if desired) 

and printed after the test is completed.  

 

 

i. Click on the ‘Previous Results’ icon on the left sidebar menu. The graph of the last loaded 

sample will appear on the screen.  Note the sample information on the bottom right of the 

screen to verify the correct sample is shown.  The sample information is for display 

purposes only and cannot be changed. 

 

ii. To view a different sample, click on the ‘Load Previous Test’ option at the bottom of the 

screen and navigate to the location where the data files are saved (See Section VII. A. 2. 

vii).  Double-click on the desired data file and the sample graph will appear on the screen. 

This page can be printed by selecting the “File” option in the upper left corner of the 

screen. 

 

iii. The test results for the sample are located on the bottom left of the screen. To select 

different break options, click on the ‘Break Options” button.   

 

Note: The ASTM D2272 method denotes the end of a test as a 25.4 PSI pressure decrease 

from the peak pressure. 
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4. TROUBLESHOOTING SOFTWARE COMMUNICATION ERRORS 
 

Errors in data communication with the computer may occur.  Typically, these are viewed when 

beginning the data collection or temperature calibration sections.  Most errors will be displayed on 

the screen.  If the error is not clear or needs resolution beyond in-house capabilities, contact Tannas 

(or the authorized representative) immediately. 

 

Symptom Problem Solution 

Software:  

“Device not found” error. 

1. No printer connected  

 

2. Printer not ready. 

3. Auto-Link Data Cable not 

attached. 

1. Connect printer and/or 

update driver. 

2. Solve printer problem. 

3.  Contact Tannas & King 

Technical Service for 

instructions on installing 

device. 

Software: Computer 

displays “file not found” 

1. Setup performed utilizing non-

compatible software characters. 

1. Check all data entry  

areas for non-compatible 

software characters. Tannas 

software insists alpha-numeric, 

hyphen, and underscore 

characters only.  

Communication Errors 

with Computer 

(Typically occurs when 

beginning Data Collection 

or Temperature Calibration 

sections). 

1. Auto-Link Data Cable not 

connected. 

2. Input Source not set up. 

1. Shut down computer and 

restart it. 

2. Check all cable connections. 

3. Perform hardware set up 

steps in Sec. VII.A.1. 

4. Scan for input device Sec. 

VII.A.2.a.v. 

Computer locked up or 

Not collecting data. 

1. Regional power settings are 

turning off a critical component. 

2. A brown out or power loss 

occurred. 

1. Reboot system. 

 

2. If symptoms persist, contact 

Tannas & King Technical 

Service. 
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B. Sample Temperature Test Probe Assembly 
 

1. OVERVIEW 
 

One of the opportunities provided by the open-face, non-liquid bath 

design of the Quantum® is the ability to access the sample while 

under test pressure and temperature by use of the Sample 

Temperature Test Probe Assembly, positioned on top of or alongside 

the Quantum® (see Figure 26). The first studies undertaken were to 

measure the sample temperature during the test. These studies 

showed that a temperature exotherm may be generated during rapid 

oxidation of the sample (Reference 1). 

 

Interestingly, sample temperatures experienced during the induction 

time may vary from sample to sample. This is especially true when 

sample oxidation becomes more active toward the end of the test. 

Some samples have an evident exothermic reaction at the transition 

stage of oxidation when rapid oxidation of the sample and the 

associated pressure drop is sharp. Exotherms as high as 30° Celsius 

above the normal operating temperature have been observed. 

 

In addition to using the Sample Temperature Test Probe Assembly for measuring exothermic 

reactions during the oxidation test, this device is also useful for calibrating temperature in the 

Quantum® apparatus. For information on using this device for performing Water Calibrations 

please refer to Section V.D. of this Manual.   

  

 

2. PARTS DESCRIPTION, CONNECTIONS AND FEATURES 
 

The various parts needed for operating the Sample Temperature Test Probe Assembly with the 

Quantum® are shown in Figure 27.  

 

a. Connection Cable – The Sample Temperature Probe Temperature Console is connected to 

the Quantum® computer with one connection cable: the Auto-Link Data Cable. The Auto-

Link Data Cable connects the Sub-D 9 plug on the rear of the Temperature Console to a 

USB port of the Quantum®  Computer. See Figure 29 and Figure 28 for proper connections.  

Reference 1:  "Studies of the Oxidation Dynamics of Turbine Oils – Initial Data from a New Form of  the Rotating Pressure Vessel 

Oxidation Test"; T.W. Selby, S.W. Froelicher, James Secrist; Journal of ASTM International, Volume 4, No. 9; Paper ID 

JAI 100775. 

Figure 26. Sample Temperature 

Test Probe Setup 
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b. Temperature Console – The Temperature Console displays the sample temperature or the 

Pressure Chamber Wall temperature (when selected in the software to Override 

Temperature.).  It does not control the temperature of the instrument. 

 

The display on the Temperature Console reads in degrees Celsius. 

 

When measuring the sample temperature for analyzing and graphing exothermic reactions 

in the Software, the check box must be marked in the “Override Temperature” field. 

 

Auto-Link 

Data Cable 

Figure 29. Backside of Quantum with 

Temperature Probe Assembly 

Temperature Console 

Reactor Lid - 

Temperature Probe 

Modified Teflon 

Lid Cover 

Temperature Probe 
w/ O-Rings 

Connection Cables 

Figure 27.  Temperature Probe Assembly 

Power Cord 

Temperature 

Probe Plug 

Temperature 

Probe 

Figure 28.  Front side of Quantum 

with Temperature Probe 

Assembly. 

Power Cord 
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Measurement of the sample temperature when selected in the software (Override 

Temperature) is also very helpful for calibration purposes (see Section V.D on Water 

Calibrations in which water is used rather than oil as the sample). 

 

When the Override Temperature is unchecked, chamber temperature is being monitored 

and displayed on the Temperature Controller located on the Quantum® unit and software. 

 

On the rear of the Temperature Console is one (1) Fuse Holder.  This houses the only Fuse 

for the device. Check this Fuse if no display is shown on the front of the Temperature 

Console when connected to a power source. 

 

c. Temperature Probe – The Temperature Probe is delicate and should be handled carefully.  

In particular, the temperature-sensitive end of the Probe is susceptible to breakage if bent 

or otherwise mishandled. 

 

d. Reactor Lid – Temperature Probe and Modified Teflon Lid Cover – The Reactor Lid – 

Temperature Probe and Modified Teflon Lid Cover for the Temperature Probe were 

specially designed to allow the Temperature Probe to be inserted in the Quantum® 

Oxidation Tester during operation. 

 

 

3. SET UP - COMPUTER SYNC 
 

Note: The Quantum® instrument must be connected to the computer and software before 

proceeding with the following steps. 

 

a. Open the Quantum® Software program.  

 

b. Click on the ‘Program Setup’ tab on the left-hand side of the menu bar.  

 

c. Select the Quantum® tab for the instrument that is connected to the Sample 

Temperature Test Probe Assembly.  

 

d. On the software program in the “Input Source Probe” field, select “Digital” for the 

input, Figure 23.  

 

e. Then, click the “Scan Now” button in the Input Source Probe field. A window will 

pop-up showing the scan progress. 

 

f. Now plug in the USB cable from the Sample Temperature Test Probe box to an open 

USB port on the computer. 

 

g. Once the device is found a message will popup stating; “Device Connected” click 

“OK”. 

 

h. The window below the Digital selection will show the connected “COM” port 

acquired for the device. 
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i. Once the COM port has selected then go to the “Sample Setup” tab. 

 

4. ASSEMBLY FOR TEST 

 
Note: If the Sample Temperature Test Probe Assembly is initially being setup, it is necessary 

to perform calibrations. Refer to Section VII.B.6 for further specific calibration information. 

 
a. Make proper connections as shown in Section VII.B.2 and plug the unit into a power 

source. 

 

b. Prepare the test sample in the Glass Beaker according to the test method and this 

Quantum® Operations Manual. Be certain to insert a Chamber Ring – PTFE into the 

Pressure Chamber prior to loading the Glass Beaker and Magnetic Cup. 

 

c. After loading the sample, push the Temperature Probe through the Modified Teflon 

Lid Cover (purchased separately) as shown in Figure 31. 

 

d. Place the Compression Nut and the two Temperature Probe O-Rings onto the 

Temperature Probe.  (Note: To ensure a successful pressure seal, new O-Rings should 

be used for each test). 

e. Insert the tip of the Temperature Probe into the center of the Lid’s Probe Port and push 

the Probe forward carefully until it touches the bottom of the Glass Beaker within the 

Chamber.  Then pull the Temperature Probe back by 6 mm (1/4 inch). 

 

Gently tighten the Compression Nut using a 5/16" (or equivalent) non-adjustable box-

end wrench until the Nut is snug (i.e., exhibits growing resistance to further gentle 

tightening) but not overly tight. 

 

Note: Over-tightening the Compression Nut may damage the seal provided by the O-

Rings. 

 

f. Place the Modified Teflon Lid Cover 

over the Reactor Lid - Temperature 

Probe as shown in Figure 30 with care 

when fitting the Cover around the 

Temperature Probe. 

 

 

 

 

 

 

 

 

 

 

Figure 30. Set up for Sample Test 

Temperature Probe usage. 
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WARNING:  Failure to either replace the O-Rings on the Probe before each test or not 

screwing on the compression nut may cause scalding, high pressure steam to be vented 

through the Probe Port. 

 

g. The test is now ready to run. 

 

 

5. TEST COMPLETION 
 

a. If the test sample undergoes an exothermic reaction, the temperature trace in the 

Software Package may be similar to that of Figure 31. 

 

b. Once the test is complete, allow the unit to cool until the Safe Operating Light (Figure 

1) turns green. Be sure to clean the Temperature Probe gently with a Cleaning Pad. 

The same pad used to clean the interior of the Pressure Chamber may be used for the 

Temperature Probe. 

 

c. Clean and dry the Reactor Lid, Reactor Cover and the Temperature Probe. 

 

d. Replace the Lid and Temperature Probe O-Rings before running another test. 

 

Figure 31. Illustration of Exothermic Reaction 

Pressure Trace Temperature Trace Exothermic Reaction 
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6. CALIBRATIONS 
 

The Quantum® Sample Temperature Test Probe Assembly was originally designed for measuring 

exothermic reactions during the oxidation test. However, it is also useful for calibrating the 

temperature in the Quantum® apparatus through a Water Calibration process, see Section V.D.  

 

In order to maintain the precision of the Temperature Probe, Tannas recommends the Quantum® 

Sample Temperature Test Probe Assembly to be calibrated every six (6) months. The calibration 

must be performed with a controlled temperature heat source using a Certified Thermometer as 

the measurement device. 

 

a. Quantum® Sample Temperature Thermocouple Calibration Process: 

 

i. Disconnect the Quantum® Sample Temperature Test Probe Assembly from the 

Quantum® instrument and set it up near the controlled temperature heat source, ensuring 

it is connected to power. 

 

ii. Place the Thermocouple and Certified Thermometer into the heat source keeping the 

thermometer and Thermocouple next to each other. 

iii. Set the temperature of the heat source to 150.0°C and allow the source to heat for a 

minimum of one hour before checking the temperature. 

 

iv. After one hour at 150.0°C, check the temperature of the Sample Temperature Test Probe 

Assembly controller and thermometer to verify the temperature of both devices match. 

 

v. If the temperatures do not match, proceed to Step (vi) below to change the offset of the 

Sample Temperature Test Probe Controller. If the temperatures match, stop the 

calibration and proceed to Step (vii). 

 

vi. Adjust the offset on the Sample Temperature Test Probe Assembly by following the steps 

below: 

 

1. Press and hold the “Page” button until “LEv3 (Goto) appears on the display.   

 

2. Press the “Scroll” button once to see “Pass”. 

 

3. Press the “Scroll” button three times and using the up-arrow button, change the 

last digit to 3 so the passcode is 0003.  Press the “Scroll” button to accept the 

passcode.  Once you are in Lev3, you will not need to enter the passcode again 

unless the power has been cycled. 

 

4. Wait 2 seconds until the display returns to the home page.   

 

5. Press & release the “Page” button until the display shows “A1”.   

 

6. Press & release the “Scroll” button 8 times until the display shows “PV.ofs”.   
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7. Press the “Raise” or “Lower” arrow keys to adjust the offset so the “Home” display 

temperature matches the Certified Thermometer. 

 

 

8. Once the offset has been changed, press the ‘Page & Scroll’ buttons 

simultaneously to save the changed value. The display will return to the home 

page. 

 

9. If the temperature on the controller does not match the Certified Thermometer, 

repeat Steps (vi) 1 to 7 until the temperature matches the Certified Thermometer. 

 

vii. Once the calibration is completed, remove the Thermocouple from the heat source and 

allow the devices to cool. 

 

viii. When the Sample Temperature Test Probe Assembly is cool enough to handle, connect the 

device to the Quantum® instrument per the Operations Manual. 

 

ix. Finally, place a label on the back of the Quantum® Sample Temperature Test Probe 

Assembly indicating the calibration date and offset. 
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C. Sample Extraction Test Assembly 
 

 

1. OVERVIEW 
 

One of the opportunities provided by the open-face, non-liquid bath design of the Quantum® is the 

ability to extract small quantities of the sample or inject small amounts of additive while the sample 

is under test pressure and temperature by use of the Sample Extraction Assembly positioned on 

the front of the Quantum® (see Figure 32).  

  

 

CAUTION: This device is under high pressures and temperatures. Use safety goggles, a face 

shield, and protective clothing when using. Instrument must be behind a safety shield during 

operation. Any breakage during use may cause a hot oil stream to be released. 

 

 

 

 

 

 

 

 

 

 

Figure 32. Quantum® with Sample Extraction Probe 
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2. CONNECTIONS AND FEATURES 
 

The various parts needed for operating the Sample Extraction Probe Assembly with the Quantum® 

are shown in Figure 33. The Extraction Probe is delicate and should be handled carefully. In 

particular, the end of the Needle is susceptible to breakage if bent or otherwise mishandled. 

 

 

3. ASSEMBLY FOR TEST 
 

a. Prepare the test sample in the Glass Beaker according to the test method.  Position the 

Beaker firmly into the Magnetic Cup with the Spring Clip and slide the Cup assembly down 

into the Pressure Chamber. 

 

b. Remove the protective sleeve shown in Figure 34. 

 

Figure 33. Sample Extraction Probe Assembly 

Extraction Lid Modified Teflon Lid Cover 

Sample Extraction Probe Seal Cap Assembly 
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c. Install the Insulator Skirt Assembly on the Sample Extraction Lid with a new Chamber Lid 

O-Ring as shown in Figure 35. 

 

 

 

Protective Sleeve 

Figure 34. Extraction Lid for the Sample Extraction Device with 

Protective Sleeve 

Insulator Skirt Assembly 

Chamber Lid O-Ring 

Extraction Lid  

Figure 35. Extraction Lid for the Sample Extraction Device setup with the 

Chamber Lid O-Ring, Insulator Skirt Assembly, and Syringe Needle 

installed 
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d. Place the Extraction Lid Cover on the Quantum® as shown in Figure 36 after preparing the 

sample. Use care when fitting the Modified Teflon Lid Cover around the Syringe Valve 

Assembly. 

 

e. Before pressurizing the test chamber, be certain the Seal Cap Assembly is screwed on 

finger-tight and the valve is closed. It is closed when the black knob on the valve is pushed 

against the Housing as shown in Figure 37. 

 

Note: Keep the Seal Cap Assembly in place until ready to extract the sample. 

 

 

f. The syringe should be in the down position before extracting sample. 

 

g. Place the modified reaction cover over the Syringe Valve assembly.  

 

WARNING:  Failure to either replace the O-Rings on the Lid Assembly before each test or not 

screwing on the valve assembly properly may cause scalding, high pressure steam to be vented 

through the Valve Assembly. 

 

h. With the reaction cover in place, pressurize the system and check for leaks before starting 

the test. 

 

i. If no leaks are found, proceed with the test as outlined in the ASTM method. 

 
 

 

Seal Cap Assembly 
Syringe Valve 

Assembly 

Figure 36. Extraction Assembly installed on the 

instrument with the Seal Cap Asssembly  
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CAUTION: This device is under high pressures and temperatures. Use safety goggles, a face 

shield, and protective clothing when using the Sample Extraction Assembly on the Quantum® 

instrument. In addition, the instrument must be behind a safety shield during operation. Any 

breakage during use may cause a hot oil stream to be released. 

j. Screw the Syringe onto the Syringe Valve Assembly finger tight as shown in Figure 38. 

 

k. Place one hand on the back of the Plunger to hold it from ejecting out as shown in Figure 

39. 

 

l. Carefully open the valve to extract the sample using the other hand. 

Open Position 

Closed Position 

Figure 37. Syringe Valve Assembly in the opened and closed positions. 

Figure 38. Syringe installation on the 

Syringe Valve Assembly 
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m. After the sample is extracted, close the valve by pushing the black knob onto the valve 

Housing.  

 

n. Immediately remove the Syringe and replace the Seal Cap Assembly as shown in Figure 

40. 

                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Syringe Plunger 

Syringe 

Figure 39. Operator closing the valve by pushing the black knob onto the Syringe Valve 

Assembly and removing the Syringe. 
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4. TEST COMPLETION 
 

a. At test completion and subsequent disassembly, be sure to clean the Syringe and Needle 

gently with Cyclohexane ensuring all traces of oil are removed from within. 

 

b. Clean the Reactor Lid and Reactor Cover and ensure it is completely dry. 

 

c. Replace the Lid and Extraction Lid O-Rings before running another test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 40. Operator immediately replacing the Seal 

Cap Assembly after removing the Syringe. 
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D. TFOUT Test Kit 
 

 

1. TFOUT OPERATION 
 

a. TFOUT IIID (CATALYST A) TEST DESCRIPTION  

 

The Thin Film Oxidation Uptake Test (TFOUT) was developed to mimic the oxidation 

portion of the Sequence IIID Engine Test (Reference 2). The engine test, which is measured 

in hours of operation, was both expensive and time consuming. The current ASTM test for 

Sequence IIID, D4742, is utilized as a screening test for many passenger car oils. Like the 

RPVOT test (ASTM D2272), the D4742 test operates by reacting an oil/catalyst mixture 

at a high temperature while under pressure with pure oxygen. The end of the test is the time 

it takes for the oil to “break”, which means the antioxidant package has been expended.   

 

The primary changes to the Quantum® when setting up TFOUT operations are: 

i. Temperature setting (160°C).  Note: The Quantum® unit will have to be re-calibrated 

at 160°C using the Water Calibration technique.  

  

ii. Liquid catalyst mixture. 

 

iii. Segmented Dish and Volume Reducer. 

 

iv. Break time is determined by a distinct change in the pressure curve  

 

The total time of the test is from the 

beginning of the test to when the change in 

the pressure curve is observed.  

 

b. TFOUT IIID PARTS DESCRIPTION 

 

i. IIID Catalyst – A three-part catalyst 

system containing soluble metals, fuel 

fraction and water (Sold Separately) are 

illustrated in Figure 41. 

 

ii. Segmented Dish – A small glass dish 

with divisions for placing the oil and 

catalyst amounts. The segments are 

used to separate components when 

weighing. 

 

iii. TFOUT Volume Reducer – The TFOUT Volume Reducer is used to reduce the 

chamber size to meet the ASTM method and is fastened to the underside of the Lid. 

 
Reference 2:  "Oxidation Studies with a Modified Thin-Film Oxygen Uptake Test"; T.W. Selby, Savant Inc., SAE Paper Series 

872127, SAE International Fuels & Lubricants Meeting, Toronto, Ontario, November 2-5, 1987. 

TFOUT Volume 

Reducer 

Catalyst Kit 

Segmented 

Dish 

 

Figure 41. TFOUT Conversion Package 

Pressure 

Chamber 

Lid 
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iv. Microliter Syringe – A glass syringe with a Teflon plunger for injecting the catalyst 

into the Segmented Dish. 

 

c. TFOUT IIID EQUIPMENT SETUP 

 

i. To setup the TFOUT test, first remove the RPVOT Chamber Lid from the unit and 

turn it over to expose the Teflon Insulator. Unscrew the Teflon Lid Skirt Insulator used 

for RPVOT by turning it counterclockwise.   

 

ii. Thoroughly clean the Chamber Lid using VarClean® to remove excess varnish, if 

necessary. Rinse with water and then cyclo-hexane or heptane. 

 

iii. Screw the TFOUT Volume Reducer onto the Pressure Chamber Lid until snug (Figure 

41). Do not over tighten. 

 

iv. Press the “Up” arrow key on the Temperature Controller until the set temperature is 

160°C, which is the temperature the TFOUT test operates.  Do not turn ‘on’ the heat 

at this time. 

 

Note: The “Page” button may need to be pressed and held until the “LEV3” appears on 

the display. Then the operator may need to wait for the display to return to Home 

if the set point does not change. 

 

 

d. TFOUT IIID TEST OPERATION 

 

Before beginning the test, read the most current ASTM D4742 method for instructions. 

 

i. Inspect the Magnetic Cup to ensure that the Anti-Friction Band positioned around the 

circumference of the Cup is not torn or damaged and is tight on the Cup. Inspect for 

rough edges and darkness in color. If these are evident, replace the Band (see Section 

VIII.B under Maintenance and Troubleshooting). 

 

Note: For accurate and repeatable results, it is not recommended to begin a test if the 

displayed temperature of the Pressure Chamber is above 30°C. 

 

ii. Weigh the sample and catalyst into the Segmented Dish 

(according to the ASTM D4742 method). The use of a 

Balance Wedge is recommended to maneuver the fluids 

to keep them in their correct dish segment.  The three-

part catalyst is best weighed using three different 

Microliter Syringes (with a Teflon plunger). First, place 

the Balance Wedge on the scale and then place the 

Segmented Dish on top of the Balance Wedge as shown 

in Figure 42. Tare the balance.  

 

 

Teflon Insulator 

Figure 42. Balance Wedge under 

Segmented Dish 
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Next, carefully weigh each TFOUT component in its own segment in the glass dish and 

tare the balance before the next component is added.  Weigh the oil sample in the largest 

segment.  Then proceed to weigh the metal catalyst, distilled water, and finally, the fuel 

component in each of the three remaining segments.  

 

iii. Stand the Spring Clip upright next to the inside 

wall of the Magnetic Cup and then carefully 

place the Segmented Dish into the Magnetic 

Cup with the Spring Clip between the 

Segmented Dish and the inside wall of the 

Magnetic Cup (Figure 43). This will keep the 

Segmented Dish from slipping during 

operation. 

 

 

 

 

 

 

 

 

 

 

iv. Insert a Chamber Ring – PTFE as shown in 

Figure 4 into the bottom of the Pressure 

Chamber.  Then, insert the assembled 

Magnetic Cup and Segmented Dish (with 

prepared sample and catalyst) into the 

Pressure Chamber as illustrated in Figure 44. 

Carefully push the face of the Segmented Dish 

until the assembly is seated to the bottom of 

the Chamber. Do not insert a tool into the 

Segmented Dish because any accidental 

removal of catalyst or oil material would 

invalidate the test.  

 

v. Discard and replace the previously used 

Pressure Chamber Lid O-ring. Install a new O-

Ring (Figure 3) for each test. 

Figure 43. Segmented dish installed in 

the Magnetic Cup with 

Spring Clip 

Figure 44. Installing the Segmented Dish 

with Magnetic Cup in the 

Quantum® instrument  



   

  

Quantum® Oxidation Tester, Operations Manual   (Version 10/2025)                                      Page 57 

 

vi. Place the Chamber Lid into the proper 

position with the Volume Reducer 

installed as shown in Figure 45, and with 

the Temperature Calibration Test Port 

Access Hole at the top as illustrated in 

Figure 1. 

 

 

 

 

 

 

 

vii. Insert the Lid Alignment Wire (Figure 8) through the Temperature Calibration Test 

Port Access Hole in the Lid (Figure 1). The Lid Alignment wire assures the Pressure 

Chamber Lid is aligned with the Pressure Chamber’s Temperature Test Port. 

 

viii. Finger-tighten the three Knurled Lid Thumb Nuts (Figure 1) in stages (alternating 

while tightening) so the Chamber Lid is securely in place and evenly gapped between 

the Chamber Lid and the Pressure Chamber flange. 

 

ix. Ensure the oxygen line is properly connected to the Oxygen Input Port at the back of 

the unit. If the oxygen was recently connected or turned ‘off’ for any reason, open the 

Oxygen (O2) Vent Valve (Figure 1) and push the Pressurized Oxygen (O2) Fill Toggle 

Valve lever to allow oxygen into the Pressure Chamber, and hold for 10 seconds. This 

will remove air from the oxygen lines leading to the Quantum® unit. 

 

x. With the Oxygen (O2) Vent Valve closed, push the Pressurized Oxygen (O2) Fill 

Toggle Valve lever to allow oxygen into the Pressure Chamber until a pressure of 

approximately 90 PSI is obtained on the Pressure Controller.  Slowly open the Oxygen 

(O2) Vent Valve to remove this air-contaminated oxygen.  Repeat this two more times 

to purge the air from the Pressure Chamber. Then, leave the Pressurized Oxygen (O2) 

Fill Toggle Valve open, checking the pressure reading on the instrument against a 

Certified Oxygen Gauge.  Make adjustments as needed to the Pressure Controller until 

the two values match. Refer to the Pressure Calibration Section V.B of this Manual 

for more information. 

 

Note: Refer to the method for information on adjusting the pressure with respect to 

variations in room temperature.  

 

xi. Pressurize the Chamber and use the Oxygen (O2) Vent Valve to fine-tune the pressure 

to 90.0 PSI ±0.2 (6.21 Bar). 

 

xii. At this point, make sure the recording device is prepared and started. (Refer to the 

Software Section VII.A for further instructions when using the Automation Package).  

 

Figure 45. Installing the Volume Reducer in 

the Quantum® instrument 
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If using the software, make sure the TFOUT selection is made in the Sample Setup 

section. 

 

xiii. Place the Teflon Lid Cover over the Pressure Chamber Lid. Turn ‘On’ the Drive Motor 

Switch to begin the rotation of the sample within the Pressure Chamber and then turn 

‘On’ the Heat Switch on the front of the console. Verify the Temperature Controller 

is set at 160°C (use the Up and Down Arrows to change setting to that required). 

 

 

e. TFOUT IIID TEST COMPLETION 

 

A test may be ended at any time desired by the operator.  Parameters desired and set for 

ending the test may vary from operator to operator.  These parameters may be for example, 

time, change in the pressure/time slope, or a given loss of pressure.  

 

i. Remove the Teflon Lid Cover to allow the unit to cool more rapidly.  If the Auto-

Shut-Off feature is activated (once the pressure drops below 88 PSI), the Quantum® 

instrument will automatically turn ‘off’ the heat and Magnetic Drive Motor (or 

whatever pressure the operator desired to set at the pressure indicated). For manual 

operation, turn ‘off’ the Heat and Drive Motor switches. 

 

ii. When the Safe-Opening Indicator Light as shown in Figure 1 is green, first open the 

Oxygen (O2) Vent Valve to release any remaining pressure. Then loosen the three 

Knurled Lid Thumb Nuts and screw the Lid Removal Tool into the Lid Removal Port 

to remove the relatively hot Chamber Lid. When the Chamber Lid is cooled, it may 

be cleaned appropriately with VarClean®, water and solvents.  Make sure the assembly 

is completely dry before re-assembling, especially the threaded hole in the TFOUT 

Volume Reducer. Be sure to remove the TFOUT Volume Reducer for cleaning.  

 

iii. Using the Removal Tongs, reach into the Chamber and carefully remove the Magnetic 

Cup containing the Segmented Dish and Chamber Ring - PTFE.   

 

Note: Sometimes the Segmented Dish comes out of the Magnetic Cup during this 

process.  If so, the Tongs are made to also grip the holes in the Magnetic Cup from the 

inside of the Cup).   

 

iv. Allow the dish to cool.  When cooled, remove the Spring Clip and the Segmented Dish 

should come out easily.  

 

v. Follow the steps found in Section VI.B in the Main Quantum® Operations Manual to 

properly clean the Quantum® Chamber and parts before running the next test.  

 

 

 

 

 

 

 



   

  

Quantum® Oxidation Tester, Operations Manual   (Version 10/2025)                                      Page 59 

E. Grease Test Kit Assembly 
 

This grease kit allows the ability to run the ASTM D942 method using the non-liquid Quantum® 

instrument. 

 

Table 2. Parts list for the Quantum® Grease Test Assembly Kit. 

 

Part Number  Part Description 

200476 Pivot Stand Assembly 

200400 Dish Holder Assembly 

200401 Pyrex Glass Dish 

200425 Volume Reducer 

200430 Volume Reducer Lifting Handle 

200961 Lid Insulator w/o Skirt and with Threaded Insert Assembly 

 

Figure 46 (A) shows the Quantum® Oxidation Tester placed in the Pivot Stand Assembly in the 

normal horizontal position used to run ASTM D2272, D2112 and D4742, where the test chamber 

is set to a 30° angle. 

 

To run the ASTM D942 method, the Quantum® test chamber must be rotated to the vertical 

position as in Figure 46 (B). Figure 47 shows the Volume Reducer, Dish Holder Assembly, and 

(5) Pyrex Glass Dishes included with the Grease Test Kit Assembly. In addition, a Lifting Handle 

is provided to easily insert and remove the Volume Reducer from the oxidation chamber. The tab 

on top of the Dish Holder is used to position the holder in and out of the Volume Reducer. A 

modified Lid Insulator for fastening to the underside of the Lid is also included for a better fit over 

the Volume Reducer. 

Figure 46. (A) Quantum® Oxidation Tester placed in the Pivot Stand Assembly in the normal orientation 

                   (B) Pivot Stand in the vertical orientation   

 The Quantum® should be in the vertical position when running the ASTM D942 method and in the 

normal horizontal position for the ASTM D2272, D2112 and D4742 methods 

 

 Pivot Stand 
   Assembly 

A. 

Plunger Pins 

B. 
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1. PRECAUTIONS 
 

a. Watch for pinch points on the Pivot Stand when using the Grease Test Kit 

Assembly. 

 

b. The Quantum® gets very hot when running tests. Please ensure the instrument has 

cooled down before moving or pivoting the instrument back to the horizontal 

position. 

 

Note: The pivoting action of the Pivot Stand may cause the cords on the rear of the 

Quantum® to lose connection. Please check the connections before starting a test run. 

 

2. PROCEDURE 
 

a. Position the Pivot Stand Assembly to the horizontal position. Ensure the Plunger 

Pins on either side of the Pivot Stand are in the retracted and locked position and 

place the Quantum® in the Pivot Stand Assembly. Pivot the stand until the 

Quantum® is in the vertical position (Figure 46B) and unlock the Plunger Pins to 

the extended position to ensure the Stand remains in the vertical position. 

 

Note: The Quantum® is not fastened to the Pivot Stand. The Pivot Stand and the 

Quantum® instrument should be moved individually. 

  

b. After weighing the sample grease in each Dish, use a clean spatula to level the 

grease surface. This minimizes the difference in surface area between the grease 

Dishes.  Place the grease filled Dishes in the Dish Holder Assembly. Using the Dish 

Holder Tab, place the holder inside the Volume Reducer. With the Lifting Handle, 

place the Volume Reducer inside the Quantum® chamber. 

Volume Reducer 

Dish Holder Assembly 

Pyrex Glass Dish (filled with grease) 

Tab used to 

move holder 

Figure 47. Volume Reducer, Dish Holder Assembly, and 

the Pyrex Glass Dishes that come with the 

Grease Test Kit Assembly 
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c. Once the samples are loaded, proceed to test the sample following ASTM Method 

D942, and operate the Quantum® as outlined in the Operations Manual (Section VI. 

C.). 

 

Note: Several test parameters will be different when running D942 compared to 

D2272 and D4742 operations. 

d. The temperature set point will need to be changed on the Temperature Controller 

to 99.0°C.  Please note that the temperature will have to be calibrated to 99.0°C 

before running any tests. 

 

e. No water is used in the D942 method.  

 

f. The red light will be “on” when the pressure is released after the test. In this case 

only, it is allowed to release the pressure of the instrument when the red light 

is on because there is no water in the pressure vessel when running the ASTM 

D942 method.  

 

g. The Drive Motor Switch shall remain in the ‘off’ position for D942 testing. 

 

h. See the controller settings in the Appendix of this Operations Manual for change-

over procedures and to determine the offsets for the instrument.  

 

i. After the test is complete, wait until the temperature of the instrument is close to 

room temperature to open the chamber. Remove the Volume Reducer from the 

chamber using the Lifting Handle. As the Dish Holder may still be warm, carefully 

remove it from the Volume Reducer using the Tab on top of the holder. 

 

Figure 48 shows the table-top space needed 

when running the Quantum® for D942 

testing. The table-top space needed when the 

Assembly is in the horizontal position for 

D2272 and D4742 testing is 30 inches (76 

cm). At least 20 inches (51 cm) in height 

clearance will be needed to pivot the 

Quantum® Oxidation Tester. 

20 inches 

(51 cm) 

21 inches 

(54 cm) 

 

Figure 48. Photograph showing the dimensions of the 

Quantum® Oxidation Tester in the Pivot 

Stand Assembly 
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F. Magnetic Cup Tester 

 

Due to the important role of the Magnetic Cup, Tannas has developed a device named 

the Magnetic Cup Tester Assembly shown in Figure 49 (P/N 200480) that enables the 

user to help evaluate when or if a Magnetic Cup is losing or has lost the strength to 

properly perform the RPVOT and TFOUT tests.   

 

 

 

 

It is recommended to check the magnetic strength every 6 months, or if the Cup is vulnerable to 

losing magnetic strength. 

 

 

1. PROCEDURE 
 

a. Be certain the Cup is completely clean with no oil residue that could cause it to slip while 

holding it. It is highly recommended to perform the following test over a bench.  

 

b. Place the Magnetic Cup into the Tester while holding both with either hand. 

 

c. While holding the device level, slowly and steadily remove the bottom hand from the 

Magnetic Cup Tester. If the two are held together by the power of the Cup magnet, the Cup 

passed the strength test. 

 

Note: The bottom hand should remain under the Cup Tester to catch the Tester in the event 

the magnet fails and drops. 

 

Note: Be sure the upper hand is holding the Cup and not the Tester. If the upper hand is holding 

the Tester, the technique will not provide a correct determination. 

 

 

Figure 49. Magnetic Cup Tester with a Magnetic Cup 
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Note: Any movement of the upper hand can shake off a Cup from the Tester. Steadiness 

ensures good results. A marginal Cup may have to be tested multiple times until steadiness is 

achieved, and an accurate determination made of its effectiveness.  

 

Caution: Use the testing technique stated in this document. Do not test a Cup by placing the 

Tester & Cup on a work surface and lifting the Cup. This technique exposes the Cup to inherent 

acceleration during the lifting action and is prone to give misleading results. 
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VIII. MAINTENANCE AND TROUBLESHOOTING 
 

 

A. Basic Maintenance 
 

1. Maintain the cleanliness of the Pressure Chamber. This may require soaking the chamber 

overnight in VarClean® and scrubbing with the green Cleaning Pads included with the unit. To 

ensure all VarClean® residue is completely removed from the Chamber, rinse the chamber at least 

three (3) times with clean water. 

 

2. Perform the required calibrations. See Section V. Calibrations for more information. 

 

3. Periodically, the Oxygen Vent line must be purged with oxygen to remove any water build-up. 

The following instructions are how to perform a Dry Purge. 

 

a. Be certain the Chamber is at room temperature, empty, clean, and dry. 

 

b. Replace the O-Ring on the Chamber Lid. 

 

c. Mount the Chamber Lid on the Chamber using the Alignment Wire. 

 

d. Install Thumbnuts tightly on the Chamber Lid. 

 

e. Remove the Alignment Wire. 

 

f. Place the Teflon Heat Cover on the Chamber Lid. 

 

g. Completely fill the Chamber with oxygen between 90 and 120 PSI, then vent it. 

 

h. Completely fill the Chamber (2) more times and completely vent it each time. 

 

i. Fill the Chamber with oxygen to > 110 PSI and allow it to settle. Record the pressure. 

 

j. Setup the computer, creating a test and make the description to be “Pressure test (date)" in 

the software. 

 

k. Be sure the Heat Controller set point is 150.0°C. 

 

l. After 10 minutes, be certain the pressure is steadily holding from the setting recorded in 

Step i. 

 

m. Start the software.  

 

n. Turn the HEAT switch on. 

 

o. Let the Pressurized Heat Test run for 24 hours. 
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p. After 24 hours stop ONLY the software program. 

 

q. Immediately after stopping the software and while the instrument is on and still hot, fully 

open the Vent valve to purge moisture from system. 

 

r. Fill the Chamber with oxygen and vent the oxygen two more times. 

 

s. Turn off the heat to let the instrument cool until the green light comes on. 

 

t. Review the test data for stable pressure. 

 

 

B. Installing the Anti-Friction Band 
 

1. The Anti-Friction Band is important to the operation of the Quantum® and must be installed 

correctly. To install the Anti-Friction Band onto the Magnetic Cup, first make sure the previous 

ring has been completely removed and clean any varnish or stain from the Cup. Place the Cup 

upside down (see Figure 50 B) on a small, flat, heat-resistant surface and slip on a new Anti-Friction 

Band (which is larger than the diameter of the Magnetic Cup and can be readily slipped in place).  

The grooves around the circumference of the Cup are designed to hold the Band in place after it 

has been shrunk around the Cup. The Band can be shrunk to the Cup by either placing it in an oven 

set at 70°C for approximately one minute or by use of a Heat Gun (as shown in Figure 50).  Do 

not overheat the Cup above 180°C or it may cause damage to the magnets contained within. 

 

 

Grooves 

C. 
Heat gun 

Cup and 

Anti-Friction Band 

B. 

A. 

Figure 50. The Anti-Friction Band before and after heat shrinking 
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C. Replacing the Temperature Sensor 
 

If the Temperature Sensor is suspected to be the cause of temperature-related problems, please 

contact Tannas or an authorized Tannas Representative for further instruction.  In the event this 

Sensor needs to be replaced, follow the instructions below. 

 

1. Unplug the main power cord before proceeding. 

 

2.  Remove the right-Side Panel by loosening the two rear screws and sliding the Side Panel back. 

 

3.  Using an appropriately sized Allen Wrench (0.050”), loosen the lock collar located on the 

Temperature Sensor (see Figure 10 and Figure 11).  Slide the Temperature Sensor back while 

holding the spring covering the Temperature Sensor and the 7/32 Plastic Washer. 

 

4. Note the color coding on the connector for the Temperature Sensor cable.  Using a fine bladed 

screwdriver, loosen the two screws holding the wires.  Place the wires of the new Temperature 

Sensor into the same connector and tighten the screws. 

 

5.  Slide the new Temperature Sensor back into place being sure to include the spring, Plastic 

Washer and the lock collar.  NOTE: BE CERTAIN TO PUSH THE TEMPERATURE SENSOR 

AS FAR INTO THE PRESSURE CHAMBER AS POSSIBLE AND TIGHTEN THE LOCK 

COLLAR. Make sure the spring is slightly compressed to obtain contact with the Chamber. 

 

6. Once the new Temperature Sensor is successfully replaced, a Temperature Calibration (see 

Section V. C.) must be performed before resuming tests. 

 

 

D. Troubleshooting 
 

 

 

Problem Description Solution 

Leak Detected Unit losing pressure 

during leak test 

1. Replace lid O-Rings. 

2. Tighten internal fittings. 

3. Replace pressure valves. 

Calibration Oil Out of 

tolerance (2 runs) 

Unit needs calibrating 1. Perform calibrations 

listed in the Calibration 

Section of the manual. 

Grinding Noise During 

Testing 

Motor Magnet is too 

close to the back of the 

chamber 

1. Check the Motor Magnet 

distance. 

Rhythmic Noise “Clunk” 

Sound During Testing 

Magnetic Cup slipping 

during rotation 

1. Check Motor Magnet 

    Distance. 

2. Replace Magnetic Cup. 

3. Replace Motor Magnet. 
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IX. WARRANTY AND LIABILITY 
 

Tannas Quantum® Oxidation Tester 

Express Limited One (1) Year Warranty (ELW) 

 

Tannas Company warrants the Quantum® for (1) year from the date of commissioning by Tannas 

personnel or authorized distributor to be free from manufacturing defects according to the 

following terms: 

 

Any part of the unit manufactured or supplied by Tannas and found in the reasonable judgment of 

Tannas to be defective in material or workmanship will be repaired or replaced by Tannas without 

charge for parts and labor. 

 

That portion of the unit, including any defective part, must be returned to Tannas within the 

warranty period.  The expense of returning the unit to Tannas for warranty service will be paid for 

by the buyer.  Tannas' responsibility in respect to warranty claims is limited to making the required 

repairs or replacements, and no claim of breach of warranty shall be cause for cancellation or 

rescission of the contract of sale of any Quantum® unit. 

 

This warranty does not cover any Quantum® unit that has been subject to misuse, neglect, 

negligence, or accident.  The warranty does not apply to any damage to the unit that is the result 

of improper installation or maintenance, or to any unit that has been operated or maintained in any 

way contrary to the operating or maintenance instructions as specified in the Operations Manual.  

The warranty does not cover any Quantum® unit that has been altered or modified so as to change 

its intended use.  This includes any software modifications or additions to the Tannas supplied 

computer. 

 

In addition, the warranty does not extend to repairs made necessary by the use of parts, accessories, 

or fluids that are either incompatible with the unit or adversely affects its operation, performance, 

or durability. 

 

Tannas reserves the right to change or improve the design of all Tannas instruments without 

assuming any obligation to modify any unit previously manufactured. 

 

 THE FOREGOING EXPRESS LIMITED WARRANTY IS IN LIEU OF ALL OTHER 

WARRANTIES, EXPRESSED OR IMPLIED INCLUDING WARRANTIES OF 

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

 

TANNAS' OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND EXCLUSIVELY 

LIMITED TO THE REPAIR OR REPLACEMENT OF DEFECTIVE PARTS, AND TANNAS 

DOES NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME FOR THEM ANY OTHER 

OBLIGATION. 

 

TANNAS ASSUMES NO RESPONSIBILITY FOR INCIDENTAL, CONSEQUENTIAL OR 

OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OR DAMAGE TO 

PROPERTY, LOSS OF REVENUE, LOSS OF USE OF THE UNIT, LOSS OF TIME, OR 

INCONVENIENCE. 
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X.  SPARE PARTS/REPLACEMENT ITEMS 
 

Quantum® Oxidation Tester Spares & Consumables: 

ITEM DESCRIPTION PART NUMBER 

Anti-Friction Band (Ring) (5/pk) 200943 

Chamber Lid O-Ring (10/pk) 200935 

Chamber Ring - PTFE (5/bag) 200985 

Copper Catalyst Coil (Case of 24) 200651 

RPVOT Glass Sample Beaker 200853 

Sample Beaker Cover 200865 

Syringe – RPVOT H2O, 10 mL (5/pk) 500926 

Spring Clip – Magnetic Cup 200946 

Magnetic Sample Cup (w/Spring Clip)   200910 

Lid Alignment Wire  200939 

Lid Insulator Assembly (w/skirt) 200144 

Thermocouple Assembly (Type J)  500612 

Digital Hand-held Thermometer (0.2°C) 550009 

Fuse Set, 110V – Quantum® (1 each of required fuses) 200950 

Fuse Set, 220V – Quantum® (1 each of required fuses) 200150 

Thermal Fuse Assembly-152°C 200339 

Teflon Lid Cover 200905 

Oxygen Regulator Assembly 200915 

Certified Reference Oxygen Gauge (0-200 PSI) 200914 

Sample Temperature Test Probe Assembly 200038 

Sample Extraction Device Assembly 200035 

Quantum® Grease Test Kit Assembly D942 200475 

Magnetic Sample Cup Tester 200480 

Knurled Lid Thumb Nuts  200965 

Water Calibration Kit 200250 

Water Calibration O-Rings (10/pk) 200325 

QMR Reference Oil (pint) 020028 

                                 (quart) 030028 

                                 (1/2 gallon) 040028 

QHR Reference Oil (pint) 020027 

                                 (quart) 030027 

                                 (1/2 gallon) 040027 

VarClean® II Cleaner (quart)  030050 

                                 (1/2 gallon) 040050 
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Cleaning Supplies:  
   a. Cleaning Pads-Quantum® (6/pk) 200937 

   b. Aspiration Cleaning Bottle-Quantum® 200942 

   c. Tweezers (Forceps) 200938 

  

Removal Tools:  
   a. Lid Removal Tool 200940 

   b. Removal Tongs s/s 200941 

  

  

TFOUT Spares & Consumables:  

TFOUT Conversion Package 200104 

TFOUT Segmented Dish 200106 

Glass Catalyst Syringe 200103 

  

Tannas TFOUT (D4742) Catalyst Packages:  

Catalyst A (IIID) Kit (~13 Tests) 010048 

Catalyst A (IIID) Tube (~39 Tests) 010047 

Catalyst B (IIIE) Kit (~13 Tests) 010050 

Catalyst B (IIIE) Tube (~39 Tests) 010049 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


