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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.
○ Check the analog piston pressure gauge and ensure that it indicates 0 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 during a test.

● 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.
○ Do not attempt to open the control module. There are no user adjustments inside and 

attempting to perform maintenance on the unit may void your warranty. Please contact 
the manufacturer if repairs are needed.
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PATTI® QUANTUM  ANALOG 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  ANALOG 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  A  CONTROL MODULE LAYOUT
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PATTI® QUANTUM  ANALOG OPERATION PROCEDURE (cont')

B.   Instrument Preparation

1.   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 (Figure 1, #5; pg 4b).

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 psi (1035 KPa) 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 (Figure 1, #4; pg 4b) 
       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  ANALOG 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 (Figure 1, #5; pg 4b).

ii.  Turn on PATTI® Air Pump compressor.

iii. When Supply Pressure gauge on right-hand side of the front 
      panel (Figure 1, #6; pg 4b) reads approximately 150 psi, turn off 
      PATTI® Air Pump compressor. Remember, do not exceed 150 

      psi!

2.   In the upper left-hand corner of the rear panel of the unit, identify the white 
      Piston Out connector (Figure 1, #3; pg 4b). Push the metal spring fitting to the 
      right until it clicks.

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

10



PATTI® QUANTUM  ANALOG 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  ANALOG 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 both the black indicator and the red maxi-pointer in the analog 
      pressure gauge read zero (0) psi. If the black indicator is not at zero (0) 
      psi, open the Rate valve by turning the Rate Valve Knob (Figure 1, #2; pg 
      4b) counter-clockwise several times. Also, turn the red maxi-pointer dial on 
      the gauge face counter-clockwise to 0 psi to prepare to obtain a maximum 
      burst pressure reading.

2.   Close the Rate Valve by turning the Rate Valve Knob (Figure 1, #2; pg 4b) 
      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.

3.   Push and hold the red Run button on the right-hand side of the top of the 
      control module (Figure 1, #7; pg 4b). 

4.   Very slowly open the Rate Valve Knob (counter-clockwise) until the Piston 
      Pressure gauge 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.

5.   Once the maximum pressure is attained or the piston assembly and attached 
      pull-stub detaches from the test surface, release Run button. Record the 
      maximum pressure of the test as indicated by the red maxi-pointer.

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.

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 multiple tests.

12



PATTI® QUANTUM  ANALOG 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.   Open the Rate Valve by turning the Rate Valve Knob on the left-hand side of 
      the top of the unit (Figure 1, #2; pg 4b) counter-clockwise about a half turn. 
      The Piston Pressure gauge should now indicate zero (0) psi at the piston outlet 
      connection (Figure 1, #3; pg 4b).

2.   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.

3.   Remove the pull-stub from the piston.

4.   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. If not, open the Rate Valve by turning the Rate Valve 

      Knob on the left-hand side of the top of the unit (Figure 1, #2; pg 4b) counter-
      clockwise about a half turn. The Piston Pressure gauge should now indicate 
      zero (0) psi at the piston outlet connection (Figure 1, #3; pg 4b).

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.

13



PATTI® QUANTUM  ANALOG 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.
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FREQUENTLY ASKED QUESTIONS (FAQ) [APPENDIX A]

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.
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FREQUENTLY ASKED QUESTIONS (FAQ) [APPENDIX A] (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 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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        APPENDIX B                           SAMPLE ONLY
For full document 

please contact ASTM
www.ASTM.org

17

http://www.ASTM.org/

