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INSTRUMENT DESCRIPTION

The PATTI® system applies a true axial (relative to stub axis) tensile pull test. The tensile values 

obtained quantitatively measure the bond between a paint, film, coating or adhesive and the substance substrate.

The PATTI® conforms to ASTM D4541, “Pull Off Strength of Coatings Using Portable Adhesion Testers,” and 

is listed in Annex A.4 as the only self-aligning, pneumatic instrument. The surface to be tested can be smooth, 

rough, porous, flat or even curved and bond strengths of up to 10,000 psi can be tested with the PATTI® (using 

the F-20 piston). Advances in PATTI® technology have been mainly customer-driven, so custom applications 

are not only welcomed, but encouraged.

In a typical test, the first step is to properly attach a “pull-stub” to the test surface. Once the pull-stub 

epoxy has cured, a self-aligning piston is attached to the pull-stub (see illustration on opposite page). The 

control module is supplied with pressurized gas and then connected to the piston via a hose. The user slowly 

increases the pressure to the piston until separation occurs between the pull-stub and the coating/test surface (or 

until some predetermined pressure is reached). The control module will indicate the maximum pressure applied 

to the piston, with or without pull-stub detachment. This burst pressure is then converted into tensile strength 

(psi) by consulting a table for the appropriate piston and pull-stub. It is recommended that at least three pull-

tests are performed and statistically compared for a given surface before a definitive pull-off pressure is 

assumed.
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SAFETY PRECAUTIONS

● Pull-Stub attachment
○ Always follow the epoxy/adhesive manufacturer's instructions.
○ Use latex gloves while mixing and applying adhesives to the test surface to avoid contact between 

the adhesive and bare skin.
○ A well-ventilated area is recommended when handling uncured adhesives.

● CO2  cartridges
○ Keep cartridges out of direct sunlight.
○ Do not expose cartridges to temperatures above 49 °C / 120 °F.
○ Never dispose of full cartridges.
○ Do not attempt to remove the CO2  cartridge holder from the control module if a CO2 cartridge is 

installed in the holder and supply pressure gauge does not indicate 0 psi. Doing so will result in rapid 
depressurization of remaining CO2 in cartridge!

● Prior to testing
○ Safety goggles are recommended during each and every test.
○ Do not apply pressures in excess of 150 psi to the supply air inlet.
○ Turn on the control module and ensure that the display indicates 0 psi (+/- 1 psi) before attaching the 

blue piston hose to the piston outlet connection on the control module.
○ Ensure that hose connections have been fully threaded or seated prior to performing a test.

● During testing
○ Stand clear of the piston after it has been attached to the pull-stub due to the high pressures present.
○ Never attempt to open the control module as high pressures may be present. No internal user 

adjustments are needed.

● After testing
○ Do not attempt to remove the piston or any of the hose connections without properly depressurizing 

the system according to the instructions in this manual.

● Battery precautions
○ Do not store batteries in the control module if the unit will not be used for a long period of time.
○ Do not dispose of in fire.
○ Never attempt to short circuit or disassemble.
○ Do not use if leakage is detected.
○ Recycle or dispose of used batteries properly.
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PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE

I.   Pre-test Preparation

A.   Pull-Stub Attachment

NOTE: A clean pull-stub and clean surface are required for good adhesion. If a pull-stub fails to 
adhere to your coating it is usually due to poor surface preparation! Even new pull-stubs are not 
considered “clean” because a residue is left on the pull-stub after sandblasting. Any standard 
method for cleaning/degreasing aluminum can be used on the pull stubs and mild solvents 
should be fine on your coating. The cleaned surface should not be handled to prevent 
contamination from skin oils, etc. Do not reuse pull-stubs unless the residual adhesive has been 
thoroughly removed and the cleaned surface restored. Use cleaned pull-stubs within 24 hours for 
best results.

WARNING: Always follow the epoxy/adhesive manufacturer's instructions. Use latex gloves 
while mixing and applying adhesives to the test surface to avoid contact between the adhesive 
and bare skin. A well-ventilated area is recommended when handling uncured adhesives.

1.   Prepare adhesive for application as recommended by the manufacturer.

2.   If using adhesive masks (rather than cut-off rings), apply the mask to the location you wish to
      test. Care should be taken not to touch the coating exposed in the center of the mask (see note
      above).

3.   Carefully apply enough adhesive to cover an area the size of a pull-stub on the coating or test 
      surface (in the center of the adhesive mask, if applicable). Also, apply a small amount of 
      adhesive to the flat, sandblasted surface of the stub head. Work the epoxy into the roughened 
      surface to fill the voids. Avoid depositing adhesive onto the stub threads.

 4.   Press the flat surface of the stub head against the epoxied area on the coating or test surface. 
      If using an adhesive mask, place the flat surface of the pull-stub onto the coating in the center
      of the mask. Gently slide the stub around to ensure that it is in the center.

NOTE: Minimize any rotation, tilting, or sliding of pull-stub with respect to test coating after 
contact is made, as this may introduce voids at the adhesive-test surface interface. Although some
movement is recommended when using the adhesive masks, try to disturb the stub as little as 
possible once contact with the surface has been made.
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PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

5.   If you cannot use adhesive masks for some reason or simply prefer the older cut-off rings, 
      now is the time to utilize them. While holding the stub in place, press a cut-off ring (knife 
      edge towards test surface) around the stub and through the adhesive to the coating or test 
      surface.

NOTE: The use of either a cut-off ring or adhesive mask is very important. It displaces the 
excess adhesive from the stub which reproduces the test area. This not only eliminates the need 
for scoring or wiping, but ensures that the adhesive-test surface interface area  is well-defined. 
This allows for an accurate tensile strength conversion.

 NOTE:   A light clamping pressure (or weight) maintained on the stub during adhesive curing 
will produce a stronger glue joint. This is optional.

6.   Allow for the passage of a sufficient amount of adhesive cure time as specified by the 
      adhesive manufacturer.

NOTE:   For most adhesives it is recommended that a cure time of at least 24 hours is provided 
prior to pull testing. For a faster test, inquire about the P.I.P.S. (PATTI Instant Pull-Stubs) system.
The PIPS system uses a light-cure adhesive and high-intensity flashlight to allow for 5 minute 
tests! Ask your distributor.
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PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

B.   Instrument Preparation

1.   Ensure that the unit has power by using one of the following two methods:

a.   Place a 9V battery in the BATTERY slot on the rear panel of the unit. 
            Note that (1) new 9V battery shipped with you unit.

                       -OR-

b.   Plug the included AC Adapter into a 120 VAC wall outlet. Plug the other end of the 
      adapter into the lower right hand-corner of the rear panel of the unit labeled 12 VDC.

2.   Turn on the PATTI® QUANTUM  DIGITAL by operating the Power On/Off rocker switch on
      the left side of the front panel of the unit.

3.   Pressurize the system using one of the following three methods:

CAUTION: Do not exceed 150 psi input pressure! Doing so may damage the gauges and/or 
result in rupture of the internal hoses leading to expensive repairs!

a.   High pressure bottled gas or any clean, constant inert gas supply 
      (i.e. Nitrogen [N2], Carbon Dioxide [CO2], filtered air, etc.)

i.    Attach correct end of yellow hose to the threaded 150 psi MAX In air 
      connection on the lower left-hand side of the rear panel of the unit.

ii.   Attach other end of yellow hose to gas supply regulator.

iii.  Open gas high pressure valve and turn regulator valve handle clockwise to 
      produce a supply pressure between 100 psi (690 KPa) and 150 (1035 KPa) psi 
      as read on the gauge. Remember, do not exceed 150 psi!

b.   CO2 Cartridge

i.   Place a CO2 cartridge into the black cartridge holder, hemispherical end first.

NOTE: It is impossible to pierce the CO2 cartridge if it is not inserted into the 
cartridge holder in the correct orientation.

ii.   Thread the cartridge holder onto the gray threaded adapter labeled CO2 
      (located on the top of the unit) until the cartridge is pierced and gas flows 
      audibly into the Control Module.

NOTE: The PATTI® QUANTUM  is equipped with an internal regulator to 
prevent overpressurization when charging the Control Module with a CO2 

cartridge.
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PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

c.   PATTI® Air Pump

CAUTION: The PATTI® QUANTUM  must be configured correctly to be used in 
conjunction with the PATTI® Air Pump. If a  PATTI® Air Pump was not included in your 
original package, please contact the manufacturer before attempting to use one with your 
unit.

NOTE: Generally speaking, a supply pressure of at least 100 psi is needed for a 
successful pull. However, you may find that this number is higher or lower depending on 
your piston size. If you start a test and run out of supply air, you may obtain inaccurate 
tensile strength measurements when continuing the same test with replenished air.

i.    Attach correct end of yellow hose to the threaded 150 psi MAX In air 
      connection on the lower left-hand side of the rear panel of the unit.

ii.  Turn on PATTI® Air Pump compressor.

iii. When Supply Pressure gauge on the right-hand side of the front panel reads 
      approximately 140 psi, turn off PATTI® Air Pump compressor. Remember, do 
      not exceed 150 psi!

4.   In the upper left-hand corner of the rear panel of the unit, identify the white Piston Out 
      connector. Push the metal spring fitting to the right until it clicks.

5.   Snap the white connector of the blue hose into the Piston Out connection.

10



PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

II.   Test Procedure

A.   Control Module-Test Surface Interfacing

1.   Remove clamp or weight from pull-stub (if applicable).

2.   Carefully remove the cut-off ring from the pull-stub (if applicable).
      Two possible methods for doing this are as follows:

NOTE: Remove the cut-off rings very carefully to disturb the pull-stub adhesive as little as 
possible. This will produce the most accurate results. This step can be skipped entirely if using 
our adhesive masks!

a.   Using a utility knife, carefully cut down through the cut-off ring and to the coating or 
      test surface (preferred method).

b.   Using a pair of slip-joint pliers, squeeze the sides of the ring and gently twist to break 
      the cut-off ring away from the adhesive.

3.   Separate the piston body (“bottom” of piston) from the reaction plate (“top” of piston), 
      exposing the gasket. Ensure that the gasket is free of dirt and other debris.

4.   Place the piston body over the pull-stub, with the felt side resting on the coating or test 
      surface and the gasket visible.

5.   Thread the Reaction Plate clockwise onto the pull-stub until light contact is made with the 
      piston body.

NOTE: Do not tightly thread the Reaction Plate to the pull-stub. Doing so may weaken the 
adhesive bond between the pull-stub and the test surface and may even break the pull-stub from 
the surface!

6.   Reverse thread the Reaction Plate counter-clockwise about one-quarter (¼) turn to allow 
      gasket sealing and alignment of Reaction Plate perpendicular to axis of pull-stub.

7.   Connect the blue hoses by threading the connector on the end of the blue hose from the piston
      to the threads on the end of the blue hose to the Control Module.

11



PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

B.   Control Module Operation

WARNING: It is recommended that safety goggles be worn during each and every test. Use 
extreme caution during testing. Piston recoil will occur upon pull-stub-sample separation. Stand 
clear of the piston after it has been attached to the pull-stub and before conducting your pull test.

1.   Ensure that the control module is on. If necessary, operate the Power On/Off rocker switch 
      on the left side of the front panel of the control module.

2.   Ensure that the Piston Pressure display in the center of the front panel of the unit reads zero 
      (0) psi (+/- 1 psi). If not, open the Rate valve by turning the Rate Valve Knob on the left-
      hand side of the top of the unit counter-clockwise about a half turn. Then push the Peak 
      Reset button on the right-hand side of the front panel.

3.   If Step 2 above does not bring the display to zero, identify the lone screw on the bottom on 
      the unit. Thread the screw into the control module until the display zeroes, then back the 
      screw off again.

4.   Close the Rate Valve by turning the Rate Valve Knob clockwise until finger tight.

CAUTION: The closed position of the Rate valve knob is finger tight. It is not intended for 
shut-off service! Repeated over-rotation (clockwise) of this knob will cause permanent damage to
the valve seat and is not covered by the warranty.

DAMAGE TO RATE VALVE WILL REQUIRE FACTORY SERVICING AT OWNER'S 
EXPENSE.

5.   Push and hold the black Run button on the right-hand side of the top of the control module. 

6.   Very slowly open the Rate Valve Knob (counter-clockwise) until the Piston Pressure display
       indicates that the piston pressure is increasing at a rate of at least two (2) psi per second. Try 
       not to exceed six (6) psi per second. As the test progresses, periodic adjustments to the Rate 
       Valve Knob may be required to maintain a given rate.

7.   Once the piston assembly and attached pull-stub detaches from the test surface or the 
      maximum pressure is attained, release the Run button.

NOTE: If testing to failure and pull-stub does not separate from coating or test surface, test a 
new pull-stub with the next larger piston size.

8.   Observe and record the number shown on the Piston Pressure display in the center of the 
      front panel of the control module. This number corresponds to the maximum pressure applied
      to the piston during the test and will be used in conjunction with the proper conversion chart 
      to obtain the tensile strength of the coating later. Once this value has been recorded, press and
      hold the Peak Reset  button to clear the value from memory in preparation for further testing.

NOTE: It may be helpful to record test parameters such as maximum pressure, piston size, pull-
stub size, adhesive, nature of failure, temperature, relative humidity, etc. This information will be
valuable when comparing several different tests.

12



PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

III.   Post-Test Instructions

A.   Preparing for further testing

WARNING: High pressures may be present when disconnecting hoses. Do not attempt to 
remove the piston or any of the hose connections without properly depressurizing the system 
according to the following instructions.

1.   Ensure that the Piston Pressure display in the center of the front panel of the unit reads zero 
      (0) psi (+/- 1 psi). If not, open the Rate valve by turning the Rate Valve Knob on the left-
      hand side of the top of the unit counter-clockwise about a half turn. Then push the Peak 
      Reset button on the right-hand side of the front panel.

2.   If Step 1 above does not bring the display to zero, identify the lone screw on the bottom on 
      the unit. Thread the screw into the control module until the display zeroes, then back the 
      screw off again.

3.   When looking at the piston you should be able to see the gasket between the reaction plate 
      (“top” of piston) and piston body after a test. Assuming that the pressure has been relieved 
      via step 1 above, push the bottom and top of the piston together to reseat the gasket. With one
      hand (your right hand if right-handed), cradle the piston body while putting pressure on the 
      face of the Pull-Stub with the index finger of the same hand. With the other hand, reverse 
      thread the reaction plate to separate it from the piston body.

4.   Remove the pull-stub from the piston.

5.   Return to Part II. Test Procedure on page 7.

B.   Close-out Procedure

1.   Ensure that the Piston Pressure display in the center of the front panel of the unit reads zero 
      (0) psi (+/- 1 psi). If not, open the Rate valve by turning the Rate Valve Knob on the left-
      hand side of the top of the unit counter-clockwise about a half turn. Then push the Peak 
      Reset button on the right-hand side of the front panel.

2.   If using bottled gas, close the main valve on the gas bottle and turn the regulator valve handle
      counter-clockwise. 

3.   Slowly remove all supply and piston hoses.

4.   Turn off the control module via the Power On/Off rocker switch on the left-hand side of the 
      front panel.

13



PATTI® QUANTUM  DIGITAL OPERATION PROCEDURE (cont')

C.   Analysis

1.   Refer to Appendix C to obtain the conversion table that corresponds to the piston size, pull 
      stub size, and units of the test.

2.   Using the burst pressure that was recorded during the test, find the corresponding pull-off 
      tensile strength of the coating or test surface.

a.   Match the number in the ten's place of the burst pressure with the correct row on the 
      left hand side of the table.

b.   Match the number in the one's place of the burst pressure with the correct column on 
      the top of the table.

c.   The cross-referenced number is the pull-off tensile strength of your coating or test 
      surface.

NOTE: The formula that was used to generate the burst pressure-tensile strength 
conversion chart is listed on each conversion chart and can be used to obtain more precise
pull-off tensile strength values.

14



FREQUENTLY ASKED QUESTIONS (FAQ)

Q:   Do I really need to use the Adhesive Masks (or cut-off rings)?

A:   Yes, whenever possible. The Adhesive Masks separate the area being tested from the area that the 
       adhesive might have migrated to. If there is no separation, you may actually be testing a larger area 
       than intended. However, if you are using an adhesive that is relatively thin (cyanoacrylates, low 
       viscosity light-cure adhesives, etc) you may wish to test without the Adhesive Masks. This is 
       because low viscosity adhesives can seep under the Adhesive Mask!

       In this case it is better to use a single drop of adhesive on the face of the stub so that there is 
       virtually no excess adhesive when the stub is applied to the surface.

       If you are using larger, non-standard stubs, it is appropriate to simply wipe away any excess 
       adhesive that may have seeped out from under the stub using a cotton-tipped applicator or rag.

Q:   How do I decide which piston to use?

A:   First, make an educated guess at the tensile strength of your test material or coating. Then choose 
       the piston whose range midpoint is closest to your intended/suspected tensile strength. For example, 
       if you wanted to test a material with a suspected tensile strength of 1000 psi, you would choose an 
       F-4 that has a range of 200 - 2000 psi.

Q:   What maintenance should I be doing on my PATTI® unit?

A:   On the control unit, clean it regularly and check the inlet/outlet for obstructions. On the pistons you 
       need to check often (monthly) that your gasket is clean and has a good coating of talcum powder. If 
       your gasket becomes dirty it will affect your testing because the gasket will no longer react     
       smoothly to the pressure being applied.

       To clean the gasket, wash it with soap and water to remove any contaminants. Then place the gasket
       in a ziplock bag with talcum powder. Shake the bag to make sure the gasket is well-covered and 
       replace it in the body of the piston.

       Depending on how often you use your PATTI®, you may want to have it calibrated (checked against 
       a NIST standard). Ask your distributor for more information.

Q:   How often should my PATTI® unit be calibrated?

A:   It is recommended that the PATTI® unit and pistons be calibrated every 12 months. For infrequent 
       users (i.e., users that only use the unit occasionally) it can be longer.

Q:   What adhesive should I use?

A:   It depends on the type of coating you are trying to test. The adhesive included with the unit adheres 
       well and works with most coatings, but many other adhesives are available. If you have questions as
       to the applicability of our adhesive with your coating, give us a call.

Appendix A
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FREQUENTLY ASKED QUESTIONS (FAQ) (cont')

Q:   How many pull tests are required to get a good average of the strength of my coating?

A:   According to ASTM D4541 three pull tests are required to get an average that is representative of   
       the actual tensile strength of the coating. We have encountered more stringent standards that require 
       five pull tests to establish an average, but we recommend that you check the standard to which you 
       must conform prior to testing.

Q:   Why is the rate valve adjustable?

A:   Our system is recommended to run a complete test within 50 seconds from initial depressing of the 
       run button to separation or attainment of maximum pressure. If a person is testing at the lower end 
       of the range of their piston, the rate valve must be turned down to allow for a 40 to 50 second test.  
       However, a person testing at the upper end of their piston's range would have to turn up the rate 
       valve to ensure completion of the test within the recommended time. The rate valve provides the 
       user the most freedom, especially if using the PATTI® for multiple applications.

Q:   What is the strongest adhesive available?

A:   In pure tensile strength, current two-part adhesives can test to just over 7,000 psi. However,    
       adhesive research continues to push the envelope. By the time you finish reading this, adhesives   
       over 8,000 psi may be readily available.

Q:   Do you supply pull stubs of sizes other than ½" o.d.?

A:   Yes! We carry pull stubs of several sizes and materials. Even curved stubs are available for testing   
       round objects such as pipes. Actually, most of our new products are the result of customer inquiries 
       and we would love the opportunity to discuss your application with you. 

Q:   Can pull stubs be reused?

A:   They can be, but we strongly discourage their reuse. In order to clean the stubs, most people have 
       either spun the stub either in a lathe or drill press to clean off the sides, which then changes the 
       diameter of the stub. Unfortunately, if this change is not accounted for in the mathematical    
       computation, the values obtained will not be representative of the actual tensile strength of the   
       coating.

       In the case of the standard, 1/2” diameter stubs, they are so inexpensive that reusing them often c
       costs more in the time required to clean them than it would cost to buy new stubs. However, if you 
       are using the larger, 2” diameter stubs that are much more expensive, it may make sense to clean   
       and reuse them.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 49.5 54.5 59.5 64.5 69.5 74.5 79.5 84.5 89.5 94.5

20 99.5 104.5 109.5 114.5 119.5 124.5 129.5 134.5 139.5 144.5

30 149.5 154.5 159.5 164.5 169.5 174.5 179.5 184.5 189.5 194.5

40 199.5 204.5 209.5 214.5 219.5 224.5 229.5 234.5 239.5 244.5

50 249.5 254.5 259.5 264.5 269.5 274.5 279.5 284.5 289.5 294.5

60 299.5 304.5 309.5 314.5 319.5 324.5 329.5 334.5 339.5 344.5

70 349.5 354.5 359.5 364.5 369.5 374.5 379.5 384.5 389.5 394.5

80 399.5 404.5 409.5 414.5 419.5 424.5 429.5 434.5 439.5 444.5

90 449.5 454.5 459.5 464.5 469.5 474.5 479.5 484.5 489.5 494.5

100 499.5

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

0.98
0.109

0.1963

Pressure Gauge on the control module indicates a burst pressure of 55 psi. First, locate the

Then find the 5 column to reference the “ones” place. The Pull-off Tensile Strength associated

           For F-1 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area between gasket & reaction plate = 0.98 in2 for F-1 Piston
C = Piston Constant = 0.109 lbs +/- 1.5% for F-1 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using an F-1 piston and 0.5” Pull-stub. When separation occurs, the piston

row that corresponds to 50 psig to reference the “tens” place (under BP in the table above.)

with this test is 274.5 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 101.4 111.7 121.9 132.1 142.4 152.6 162.8 173.1 183.3 193.5

20 203.8 214.0 224.3 234.5 244.7 255.0 265.2 275.4 285.7 295.9

30 306.1 316.4 326.6 336.8 347.1 357.3 367.5 377.8 388.0 398.2

40 408.5 418.7 428.9 439.2 449.4 459.6 469.9 480.1 490.3 500.6

50 510.8 521.0 531.3 541.5 551.7 562.0 572.2 582.5 592.7 602.9

60 613.2 623.4 633.6 643.9 654.1 664.3 674.6 684.8 695.0 705.3

70 715.5 725.7 736.0 746.2 756.4 766.7 776.9 787.1 797.4 807.6

80 817.8 828.1 838.3 848.5 858.8 869.0 879.2 889.5 899.7 910.0

90 920.2 930.4 940.7 950.9 961.1 971.4 981.6 991.8 1002.1 1012.3

100 1022.5

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-Off Tensile Strength (psi)
BP = Burst Pressure (psi) 

2.01
0.178

0.1963

Pressure Gauge on the control module indicates a burst pressure of 55 psi. First, locate the

Then find the 5 column to reference the “ones” place. The Pull-Off Tensile Strength associated

           For F-2 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area between gasket, reaction plate = 2.009 in2 for F-2 Piston
C = Piston Constant = 0.1775 lbs +/- 1.5% for F-2 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using an F-2 piston & 0.5” Pull-stub. When separation occurs, the piston

row that corresponds to 50 psig to reference the “tens” place (under BP in the table above.)

with this test is 562.0 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 205.1 225.8 246.4 267.1 287.8 308.4 329.1 349.7 370.4 391.0

20 411.7 432.4 453.0 473.7 494.3 515.0 535.7 556.3 577.0 597.6

30 618.3 638.9 659.6 680.3 700.9 721.6 742.2 762.9 783.6 804.2

40 824.9 845.5 866.2 886.8 907.5 928.2 948.8 969.5 990.1 1010.8

50 1031.5 1052.1 1072.8 1093.4 1114.1 1134.7 1155.4 1176.1 1196.7 1217.4

60 1238.0 1258.7 1279.3 1300.0 1320.7 1341.3 1362.0 1382.6 1403.3 1424.0

70 1444.6 1465.3 1485.9 1506.6 1527.2 1547.9 1568.6 1589.2 1609.9 1630.5

80 1651.2 1671.9 1692.5 1713.2 1733.8 1754.5 1775.1 1795.8 1816.5 1837.1

90 1857.8 1878.4 1899.1 1919.8 1940.4 1961.1 1981.7 2002.4 2023.0 2043.7

100 2064.4

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

4.06
0.286

0.1963

Pressure Gauge on the control module indicates a burst pressure of 55 psi. First, locate the

Then find the 5 column to reference the “ones” place. The Pull-off Tensile Strength associated

           For F-4 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area between gasket & reaction plate = 4.06 in2 for F-4 Piston
C = Piston Constant = 0.286 lbs +/- 1.5% for F-4 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using an F-4 piston and a 0.5” Pull-stub. When separation occurs, the piston

row that corresponds to 50 psig to reference the “tens” place (under BP in the table above.)

with this test is 1134.7 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 400.4 440.7 480.9 521.2 561.5 601.8 642.1 682.4 722.7 763.0

20 803.3 843.6 883.9 924.2 964.5 1004.8 1045.1 1085.4 1125.7 1166.0

30 1206.3 1246.6 1286.9 1327.2 1367.4 1407.7 1448.0 1488.3 1528.6 1568.9

40 1609.2 1649.5 1689.8 1730.1 1770.4 1810.7 1851.0 1891.3 1931.6 1971.9

50 2012.2 2052.5 2092.8 2133.1 2173.4 2213.7 2253.9 2294.2 2334.5 2374.8

60 2415.1 2455.4 2495.7 2536.0 2576.3 2616.6 2656.9 2697.2 2737.5 2777.8

70 2818.1 2858.4 2898.7 2939.0 2979.3 3019.6 3059.9 3100.2 3140.4 3180.7

80 3221.0 3261.3 3301.6 3341.9 3382.2 3422.5 3462.8 3503.1 3543.4 3583.7

90 3624.0 3664.3 3704.6 3744.9 3785.2 3825.5 3865.8 3906.1 3946.4 3986.7

100 4026.9

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

7.91
0.510

0.1963

Pressure Gauge on the control module indicates a burst pressure of 55 psi. First, locate the

Then find the 5 column to reference the “ones” place. The Pull-off Tensile Strength associated

           For F-8 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area between gasket, reaction plate = 7.91 in2 for F-8 Piston
C = Piston Constant = 0.510 lbs +/- 1.5% for F-8 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using an F-8 piston and a 0.5” Pull-stub. When separation occurs, the piston

row that corresponds to 50 psig to reference the “tens” place (under BP in the table above.)

with this test is 2213.7 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 809.2 890.6 972.0 1053.4 1134.7 1216.1 1297.5 1378.9 1460.3 1541.6

20 1623.0 1704.4 1785.8 1867.2 1948.5 2029.9 2111.3 2192.7 2274.1 2355.4

30 2436.8 2518.2 2599.6 2681.0 2762.3 2843.7 2925.1 3006.5 3087.9 3169.2

40 3250.6 3332.0 3413.4 3494.8 3576.1 3657.5 3738.9 3820.3 3901.7 3983.1

50 4064.4 4145.8 4227.2 4308.6 4390.0 4471.3 4552.7 4634.1 4715.5 4796.9

60 4878.2 4959.6 5041.0 5122.4 5203.8 5285.1 5366.5 5447.9 5529.3 5610.7

70 5692.0 5773.4 5854.8 5936.2 6017.6 6098.9 6180.3 6261.7 6343.1 6424.5

80 6505.8 6587.2 6668.6 6750.0 6831.4 6912.8 6994.1 7075.5 7156.9 7238.3

90 7319.7 7401.0 7482.4 7563.8 7645.2 7726.6 7807.9 7889.3 7970.7 8052.1

100 8133.5

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

15.98
0.902

0.1963

Pressure Gauge on the control module indicates a burst pressure of 55 psi. First, locate the

Then find the 5 column to reference the “ones” place. The Pull-off Tensile Strength associated

           For F-16 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area between gasket, reaction plate = 15.98 in2 for F-16 Piston
C = Piston Constant = 0.902 lbs +/- 1.5% for F-16 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using an F-16 piston & 0.5” Pull-stub. When separation occurs, the piston

row that corresponds to 50 psig to reference the “tens” place (under BP in the table above.)

with this test is 4471.3 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 397.6 437.9 478.2 518.5 558.8 599.0 639.3 679.6 719.9 760.2

20 800.5 840.8 881.1 921.4 961.7 1002.0 1042.3 1082.6 1122.9 1163.2

30 1203.5 1243.8 1284.1 1324.4 1364.7 1405.0 1445.3 1485.5 1525.8 1566.1

40 1606.4 1646.7 1687.0 1727.3 1767.6 1807.9 1848.2 1888.5 1928.8 1969.1

50 2009.4 2049.7 2090.0 2130.3 2170.6 2210.9 2251.2 2291.5 2331.8 2372.0

60 2412.3 2452.6 2492.9 2533.2 2573.5 2613.8 2654.1 2694.4 2734.7 2775.0

70 2815.3 2855.6 2895.9 2936.2 2976.5 3016.8 3057.1 3097.4 3137.7 3178.0

80 3218.3 3258.5 3298.8 3339.1 3379.4 3419.7 3460.0 3500.3 3540.6 3580.9

90 3621.2 3661.5 3701.8 3742.1 3782.4 3822.7 3863.0 3903.3 3943.6 3984

100 4024

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

7.91
1.057

0.1963

occurs, the piston Pressure Gauge on the control module indicates a burst pressure of 55 psi.

           For F-8 Range of F-20 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area of gasket and reaction plate = 7.91 in2 for F-8 Piston
C = Piston Constant = 1.057 lbs +/- 1.5% for F-8 Range of F-20 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using F-8 range of the F-20 piston and a 0.5” Pull-stub. When separation

First, locate the row that corresponds to 50 psig to reference the “tens” place
(under BP in the table above.) Then find the 5 column to reference the “ones” place.
The Pull-Off Tensile Strength Associated with this test is 2210.9 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

0 1 2 3 4 5 6 7 8 9

10 604.7 665.7 726.7 787.8 848.8 909.8 970.9 1031.9 1092.9 1153.9

20 1215.0 1276.0 1337.0 1398.1 1459.1 1520.1 1581.2 1642.2 1703.2 1764.2

30 1825.3 1886.3 1947.3 2008.4 2069.4 2130.4 2191.4 2252.5 2313.5 2374.5

40 2435.6 2496.6 2557.6 2618.6 2679.7 2740.7 2801.7 2862.8 2923.8 2984.8

50 3045.8 3106.9 3167.9 3228.9 3290.0 3351.0 3412.0 3473.1 3534.1 3595.1

60 3656.1 3717.2 3778.2 3839.2 3900.3 3961.3 4022.3 4083.3 4144.4 4205.4

70 4266.4 4327.5 4388.5 4449.5 4510.5 4571.6 4632.6 4693.6 4754.7 4815.7

80 4876.7 4937.7 4998.8 5059.8 5120.8 5181.9 5242.9 5303.9 5365.0 5426.0

90 5487.0 5548.0 5609.1 5670.1 5731.1 5792.2 5853.2 5914.2 5975.2 6036

100 6097

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

11.98
1.100

0.1963

occurs, the piston Pressure Gauge on the control module indicates a burst pressure of 55 psi.

           For F-12 Range of F-20 Piston using 0.5 inch O.D. Pull-stub and in units of psi

BP (psig)

           Aps

Ag = Contact Area of gasket and reaction plate = 11.98 in2 for F-12 Piston
C = Piston Constant = 1.10 lbs +/- 1.5% for F-12 Range of F-20 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using F-12 range of the F-20 piston and a 0.5” Pull-stub. When separation

First, locate the row that corresponds to 50 psig to reference the “tens” place
(under BP in the table above.) Then find the 5 column to reference the “ones” place.
The Pull-Off Tensile Strength Associated with this test is 3351.0 psi.
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          Burst Pressure (BP) to Pull-Off Strength conversion table

PULL-OFF TENSILE STRENGTH (POTS) (psi)

BP (psig) 0 1 2 3 4 5 6 7 8 9

10 1007.1 1108.5 1209.8 1311.1 1412.4 1513.8 1615.1 1716.4 1817.7 1919.1

20 2020.4 2121.7 2223.0 2324.4 2425.7 2527.0 2628.3 2729.7 2831.0 2932.3

30 3033.6 3135.0 3236.3 3337.6 3438.9 3540.2 3641.6 3742.9 3844.2 3945.5

40 4046.9 4148.2 4249.5 4350.8 4452.2 4553.5 4654.8 4756.1 4857.5 4958.8

50 5060.1 5161.4 5262.8 5364.1 5465.4 5566.7 5668.1 5769.4 5870.7 5972.0

60 6073.4 6174.7 6276.0 6377.3 6478.7 6580.0 6681.3 6782.6 6884.0 6985.3

70 7086.6 7187.9 7289.3 7390.6 7491.9 7593.2 7694.6 7795.9 7897.2 7998.5

80 8099.9 8201.2 8302.5 8403.8 8505.2 8606.5 8707.8 8809.1 8910.4 9011.8

90 9113.1 9214.4 9315.7 9417.1 9518.4 9619.7 9721.0 9822.4 9923.7 10025

100 10126

Formula used to generate piston conversion table:

          POTS  =   (BP x Ag) – C

Where:
POTS = Pull-off Tensile Strength (psi)
BP = Burst Pressure (psi) 

19.89
1.199

0.1963

occurs, the piston Pressure Gauge on the control module indicates a burst pressure of 55 psi.

table above.) Then find the 5 column to reference the “ones” place.

           For F-20 Range of F-20 Piston using 0.5 inch O.D. Pull-stub and in units of psi

           Aps

Ag = Contact Area between gasket & reaction plate = 19.9 in2 for F-20 Piston
C = Piston Constant = 1.199 lbs +/- 1.5% for F-20 Range of F-20 Piston
Aps = Area of Pull-stub = 0.1963 in2  for 0.5” Pull-stub

EXAMPLE: A test is performed using the F-20 range of an F-20 piston and 0.5” Pull-stub. When separation

First, locate the row that corresponds to 50 psig to reference the “tens” place (under BP in the 

The Pull-off Tensile Strength associated with this test is 5566.7 psi.



WARRANTY

The manufacturer warrants that each new adhesion testing instrument manufactured or sold is free from defects 
in materials and workmanship under normal use and service. This warranty is effective for one year after 
purchase provided that the attached warranty registration is mailed within 30 days of purchase.

Liability under this warranty is limited to servicing or adjusting any unit returned (prepaid) to the factory for 
that purpose, and replacing any defective parts thereof. This warranty does not apply to any unit that has been 
subject to neglect, accident, misuse, improper operation, or in any way has been altered or repaired by 
persons other than those authorized by the manufacturer. Proper serial number tracking is required to take 
advantage of our warranty service as well.

For WARRANTY service, please include the P.O. Number of the purchase (if applicable), the model and serial 
number of the warranted product and any specific repair instructions. Upon examination by the manufacturer, it 
will be repaired or replaced at the expense of the manufacturer. Shipping to the factory must be prepaid. Return 
shipping to the United States or Canada will be paid by the manufacturer.

For NON-WARRANTY repairs, contact the service center for a repair estimate (301) 975-9798. Please have 
available the P.O. Number to cover repair costs, the model and serial number of the product and any specific 
repair instructions or requests. Shipping costs for non-warranty repairs are the responsibility of the customer.

Return any unit needing repair to:

METE Service Center
15817 Crabbs Branch Way
Rockville, MD  20855
USA

This warranty is in lieu of all other warranties, expressed or implied, and no one is authorized to assume any 
liability on behalf of the manufacturer, or impose any obligation upon it in connection with the sale of any 
instrument or supplies, other than stated above. 

Extended warranty/service contracts are available within 90 days of purchase. Contact the manufacturer for 
additional information (301) 975-9798.
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ONE-YEAR WARRANTY REGISTRATION

PURCHASER'S NAME______________________________________________

COMPANY PHONE_________________________________________________

ADDRESS_________________________________________________________

CITY__________________________STATE___________ZIP_______________

MODEL____________________________SERIAL #______________________

DATE OF PURCHASE___________________P.O.#______________________

DEALER_________________________________PHONE__________________

MAIL TO:                                                            

METE SERVICE CENTER
        15817 CRABBS BRANCH WAY

                                                  ROCKVILLE, MD  20855  USA

REGISTRATION REQUIRED WITHIN 30 DAYS
OF PURCHASE FOR WARRANTY RIGHTS.

CONTACT MANUFACTURER FOR
EXTENDED WARRANTY/SERVICE INFORMATION.
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PATTI® QUANTUM  Features:

● The same quality you have come to expect from the PATTI®

● Powder-Coated box is much more robust than previous PATTI®'s – will 

maintain its aesthetic value

● New regulator eliminates the internal pop valve, allowing for use of entire air 

cartridge

● New air cartridge capacity is twice that of other PATTI® models

● Simplified design requires fewer internal parts and reduces the frequency of 

maintenance / repair

● With the exception of the new, higher capacity CO2 Cartridge, can use the 

same pistons, pull-stubs and supplies as previous PATTI®'s

● The reduced number of internal parts makes the PATTI® QUANTUM lighter 

than other PATTI®'s and more portable than ever

● Digital Model allows for more accurate tensile strength conversion when 

compared to the Analog Model
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