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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction	Comment by Bridget Colvin: Authors: Each author is limited to two Introduction statements.

1. Introductory Interview Statements

REQUIRED: 
1.1. Chuck Frihart: The Automated Bonding Evaluation System is the only method for testing the wood adhesive bond shear strength that can provide information about the kinetics of the cure of the adhesive [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera		Comment by Bridget Colvin: Authors: Please feel free to change this information to reflect who will be giving a statement or performing a procedure in your own copy of the script.

REQUIRED: 

1.2. Chuck Frihart: Because it is much faster than other test methods and easy to use, this system has been very helpful in understanding the strength development of wood adhesives [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL:

1.3. Linda Lorenz: This testing method can be applied to other adhesive systems for which it would be helpful to determine the strength of the adhesive, although different substrates may be required [1].	Comment by Bridget Colvin: Authors: Dr. Lorenz will be introduced with this statement and does not need to be introduced in a separate statement.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.4. Linda Lorenz: I would not expect an individual who has never performed this technique to struggle, as it is very easy to learn [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. 

Protocol
2. Substrate Preparation
2.1. To prepare the substrate, select a substrate surface that is suitable for the application [1]. For wood, use a slice of veneer that is about 0.6-0.8-millimeters thick [2-TXT].
2.1.1. WIDE: Talent selecting surface Videographer: Important step
2.1.2. Side shot of 0.6-0.8-mm-thick wood Videographer: Important step TEXT: See text for full suggested wood veneer details
2.2. Avoid veneers that are excessively wavy [1], have an uneven surface [2], and/or contain defects, including discoloration [3].
2.2.1. Shot of veneers to be avoided Video Editor: please emphasize excessively wavy veneer 
2.2.2. Use 2.2.1. Video Editor: please emphasize uneven veneer 
2.2.3. Use 2.2.1. Video Editor: please emphasize veneer with defects
2.3. At least one day before its use, condition the wood, unstacked, at 21 degrees Celsius and a 50% relative humidity [1].
2.3.1. Talent placing wood at 21 °C and 50% RH
3. Specimen Preparation
3.1. To prepare the specimen from the selected substrate, after conditioning, check the veneer for any cracks, discoloration, or grain irregularities to be avoided when cutting [1] and confirm the functionality of the pneumatically driven specimen cutting device [2].
3.1.1. WIDE: Talent checking specimen
3.1.2. Talent checking device
3.2. Next, use a special die cutter to trim the specimen to a 20- x 117- x 0.6-0.8-millimeter dimension [1] and place an at least 150- x 300-millimeter piece of veneer under the cutting blades with the veneer grain parallel to the long direction [2].
3.2.1. Talent trimming specimen Videographer: Important step
3.2.2. Talent placing veneer under blades parallel to grain Videographer: Important step
3.3. Then depress the air pressure button to cut 20- x 117-millimeter pieces of wood [1], moving the piece of veneer under the cutting blades to an uncut area [2] and depressing the button again to cut each new piece of wood until the entire substrate has been cut into pieces [3].
3.3.1. Shot of smooth cut compared to ragged edge Videographer: Important step
3.3.2. Talent moving veneer/cutting wood 
3.3.3. Talent pressing button/cutting wood 
4. Equipment Operability 
4.1. Before initiating the bonding process, make sure that the Automated Bonding Evaluation System equipment is operating properly according the standard operating procedure [1] and set the low pressure gauge to 0.2 megapascals, the high pressure gauge to 0.2 megapascals, the pull gauge to 0.65 megapascals, and the cool air gauge to 0.2 megapascals [2].
4.1.1. WIDE: Talent checking equipment functionality
4.1.2. Talent setting device settings
4.2. Clean the platens of any adhesive that resulted from squeeze out from the prior sample [1] and adjust the platen temperature to the desired temperature [2].
4.2.1. Talent cleaning platen
4.2.2. Talent adjusting temperature
4.3. Then equilibrate the platens [1].
4.3.1. Talent equilibrating platens
5. Specimen Bonding 
5.1. For adhesive bonding of the specimen, first tare each specimen on a balance [1] before spreading 5 milligrams of the experimental adhesive over the terminal 0.5 centimeter of each specimen [2], providing sufficient coverage of the bonding area without excessive squeeze out upon application of the second specimen [3]. 
5.1.1. WIDE: Talent placing specimen onto balance
5.1.2. Talent spreading adhesive 
5.1.3. Shot of sufficient adhesive on end of specimen Videographer: Important/difficult step
5.2. Then re-weigh the specimen [1] and place a second specimen onto the adhesive [2], taking care that the two specimens are aligned [3].
5.2.1. Talent placing specimen onto balance
5.2.2. Talent placing a second specimen onto adhesive
5.2.3. Pieces being aligned 
6. Final Strength Data
6.1. To bond the specimens, close the grips on the Automated Bonding Evaluation System tester [1], making sure that the sample is aligned with the tester [2], and press Start [3] … to have the 120-degree Celsius platens apply pressure to the overlapped section for 2 minutes [4].
6.1.1. WIDE: Linda closing grips 
6.1.2. Sample being aligned with tester Videographer: Important/difficult step
6.1.3. Talent pressing Start, emphasizing safety by hands not being near the platens
6.1.4. ECU: Platens applying pressure
6.2. At the end of the heat pressing time, retract the platens and grips [1] and place the specimens at 21 degrees Celsius and 50% relative humidity overnight [2].
6.2.1. Talent retracting platens and/or grips
6.2.2. Talent placing specimen(s) at 21 °C
6.3. The next morning, insert a conditioned sample into the Automated Bonding Evaluation System tester [1] and press Start [2] … to have the instrument pull one end of the specimen through the servodrive [3] while the other end of the sample pulls on a load cell [4] attached to the grips until the bond breaks [5]. 
6.3.1. Talent inserting sample into tester
6.3.2. Talent pressing Start
6.3.3. Instrument pulling end through servodrive Videographer: Important step
6.3.4. Sample pulling load cell Videographer: Important step
6.3.5. Bond break/shot of broken bond Videographer: Important step
6.4. Linda Lorenz: The platens are hot and can cause burns if touched. Also, be sure to keep your hands away from the platens when they are closing [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.5. The computer will record the maximum force the sample can withstand as the bond strength [1]. 
6.5.1. Readout of bond strength/maximum strength Videographer: film screen
7. Kinetic Strength Development 
7.1. To determine the rate of strength development of an adhesive to estimate the press time required for large scale products [1], begin the strength testing at a 100-degree Celsius platen temperature for 10 seconds [2].
7.1.1. WIDE: Talent closing grips on specimen
7.1.2. Talent pressing Start/platens pressing specimen 
7.2. At the end of the bonding time, retract the platens [1] and use the air cooling feature of the Automated Bonding Evaluation System to cool the sample to near room temperature [2].
7.2.1. ECU: Platens being retracted
7.2.2. ECU: Sample being cooled
7.3. When the sample has cooled, test the sample again at the same temperature but for an increased period of pressure [1-TXT], until increasing the time results in little or no increasing strength [2].
7.3.1. Sample being pressed TEXT: i.e., 10, 30, 60, 90, 120, 150, 180, and 210 s
7.3.2. Strength being tested
7.4. When all of the bond times have been tested, raise the temperature by 10 degrees Celsius [1] and repeat the heated pressure applications for increasing periods of time [2] until there is no longer any linear section of strength versus time at the bonding times [3].
7.4.1. Talent checking temperature 
7.4.2. Talent pressing Start/platens pressing sample
7.4.3. LAB MEDIA: Figure 3A 
8. Heat Resistance and Failed Bonding Surface Image Analysis
8.1. If the product needs to meet a certain temperature resistance, [1] heat the platens to the temperature above which the adhesive starts to degrade and insert the bonded sample into the Automated Bonding Evaluation System unit.[2].
8.1.1. WIDE: Talent setting temperature
8.1.2. Talent inserting sample into unit
8.2. Close the platens onto the pre-bonded sample for 2 minutes [1] and measure the bond strength as demonstrated to determine any thermal softening of the adhesive compared to the 120 degrees Celsius-bonding temperature [2].
8.2.1. Talent closing platens
8.2.2. Specimen being pulled
8.3. Then repeat the test after a 30-minute heat pressure application [1] and determine the strength of the adhesive if the adhesive is thermally degraded [2].
8.3.1. Talent closing platens
8.3.2. Specimen being pulled
8.4. As the main objective is to determine the adhesive strength or rate of cohesive strength development [1], be sure to test if the failure is within the adhesive itself [2], due to a failure in the adhesion to the substrate [3], or due to a substrate failure [4].
8.4.1. Shot of different breaks/failures
8.4.2. Use 8.4.1. Video Editor: please emphasize break due to adhesive failure 
8.4.3. Use 8.4.1. Video Editor: please emphasize break due to failure to adhere to substrate
8.4.4. Use 8.4.1. Video Editor: please emphasize break due to substrate failure


8.5. If a substrate failure occurs, then the adhesive had sufficient strength [1], while cohesive failure in the bulk adhesive indicates an adhesive weakness [2].

8.5.1. LAB MEDIA: Figure 4 Video Editor: please emphasize left wood image
8.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize right wood image


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.1., 3.2., 3.3., 5.1., 6.1., 6.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.1. To ensure success in applying the experimental adhesive to the specimen, it is useful to weigh the amount of adhesive applied to the specimen.
6.1. To ensure success in aligning the sample with the tester, set it in the sample supports and observe that the sample is straight and overlapped 0.5 centimeter in the bonding area.



Results
9. Results: Representative Protein Adhesion Analyses

9.1. As this set of isothermal strength development plots demonstrate [1], as the bonding temperature increases, higher bonding strengths can be developed in shorter bond pressing times [2]. 

9.1.1. LAB MEDIA: Figure 3A
9.1.2. LAB MEDIA: Figure 3A Video Editor: please sequentially emphasize data lines from 95 to 140 °C

9.2.  In this derived plot of regressed bonding rate against temperature illustrates, an increased strength development rate can be achieved in less time at higher temperatures [1].

9.2.1. LAB MEDIA: Figure 3B Video Editor: please emphasize data line from about 125 °C to end of graph

9.3. In this image of failed samples, an adhesion failure due to the adhesive being stronger than the wood, resulting in the bond breaking in the wood and wood failure, can be observed [1], while in this sample, a cohesive failure due to the adhesive being weaker than the wood, resulting in the bond breaking within the adhesive, is shown [2].

9.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize boards on left of image
9.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize boards on right of image








Conclusion	Comment by Bridget Colvin: Authors: Two Conclusion statements per author.
10. [bookmark: _Hlk27388131]Conclusion Interview Statements

10.1. Chuck Frihart: Remember to make sure that the bonded areas overlap by a half centimeter, as this area is critical to determining the strength of the bond [1].	Comment by Bridget Colvin: Authors: This information does not need to be included here and as a critical step statement, so the critical step statement was not included.

10.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (6.1.) 

10.2. Chuck Frihart: The heat sensitivity of the bonds can be measured to determine the temperature at which the adhesive will degrade or fail [1].

10.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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