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Introduction

The Plastic Fastener tests, results, and analysis of the results are contained within this document. These tests were designed to evaluate samples of twelve different brands of plastic fasteners, as a repair product for fixing broken plastic objects. As you well know, common household glue will not bond to the slick surface of most plastic objects, and most industrial strength glues tend to melt the plastic object. The emphasis of the tests was based on: durability, setting speed (or gel time), and adhesive strength.

Process Development implemented the Plastic Fastener tests as a result of the new plastic fastener called Glue All’s $4.76 per 6oz tube price reduction. This significant price reduction has made Glue All much more in-line with the competition, and now worthy of tests and analysis. The rest of this report contains descriptions of the tests, test results, and the analysis of the results, for all the plastic fasteners.

General Executive Overview
The twelve different brands of plastic fastener were tested using the same tests that were previously used on Glue Right in 1999. These purpose of these tests were to evaluate the fastener’s ruggedness and capacity to be handled roughly, how long it could withstand natural weathering properties, flexibility, and impact resistance. The set time tests  (measuring how long the product takes to dry) of the different brands were measured to evaluate the practicality of the fasteners. The brands’ durability were tested using the freeze drop (freezing the fastener and dropping a weight on it), and adhesion tests (measuring the psi necessary to dislocate the fastener from plastic sheet). Weathering tests (observing how long the brands of plastic fasteners could withstand the rigors of the weathering machine) were used to evaluate how the fasteners durability in outdoor conditions. Sanding (sanding the samples down and observing if they loose the adhesive qualities) tests were used to evaluate the fasteners’ adhesive qualities when sanded down to a thin film. The twelve samples were evaluated to determine if the reduced price of the Glue All product warrants its purchase over the other brands. 

Overview

The twelve brands were applied to standard sheets of 6” by 6” by 2” plastic stock according to the manufacturer recommendations. Compared to the other eleven fasteners, the Glue All product had:

1. Set Time: Resulted in worst possible time

2. Freeze Drop: n/a

3. Adhesion Test: Averaged 287 psi after three tests (second lowest)

4. Weathering: Developed fine cracks @ 68 hours in the machine

5. Sanding: Developed into a gummy paste

Glue All scored very low on the majority of these tests. Its low cost will only affect its marketability in a positive fashion towards consumers who may be unaware of the testing performed on Glue All.

Conclusion
The best order to perform the tests was determined to be the set time test first, and then the freeze drop test, the adhesion test, weathering test and lastly, the sanding tests. The first three tests were failed by such a wide margin, by three of the fastener brands, that the remaining tests it did not seem necessary to perform further testing on them. 

Goo, Quik Patcher, and Elmer's Plastic Paste failed the set time, freeze drop from a 1-foot drop, and freeze drop from a 2-foot drop. It was then decided that these products no longer needed further testing. Also, Plastic Patcher had such an incredibly low adhesion test rating, that it was decided that it too no longer needed testing. Another fastener had a very low adhesion test rating as well (Glue All), but testing on it continued because it scored so well in every other test. Weathering and sanding tests were then used on the remaining fasteners to determine how they faired. Only two brands passed both the weathering and feathering tests, Glue Right and Fastener Formula.

Glue All scored lower than the other plastic fasteners in almost every test, and as the results show it should not be recommended for anything other than a low-stress, temporary fastener. Glue Right, on the other hand, scored higher than the other fasteners in almost every test; however, it performed extremely poorly in the adhesion tests. It is recommended that this product should be subjected to further tests to discover any other weaknesses that might have evaded previous testing.


Engineering Section


Introduction and Background

Twelve samples of various plastic fasteners were evaluated with emphasis on several criteria to determine the best brand of plastic fastener. Samples of each brand were evaluated to determine: sanding, weathering, adhesion tests, set time, and durability. The set time test was done first, then the freeze drop, the adhesion tests, the weathering test, and finally the sanding test. Three brands of the plastic fastener had extremely low test scores on the freeze drop and the set time tests that further evaluation on these brands was not deemed necessary. A severely low result on the adhesion tests revealed that another brand no longer needed further evaluation. Sanding and weathering tests were then performed on the 8 brands that had high enough scores on the previous tests to warrant further evaluation.

Overview

The Glue All product has the extremely high set time of 30 minutes at 78 degrees (compared to the 3 to 5 minutes that was deemed the optimal set time), and during testing the product developed fine cracks within only 68 hours in the weathering machine. The Glue All product also had the lowest average adhesion test rating, with an average of a required 287psi needed to pull the fastener away from the metal it was bonded to.

The Glue Right product, on the other hand, has a set time of 4 minutes at 78 degrees, and there were no flaws or imperfections that occurred during the freeze drop tests. Glue Right did develop a 1” crack during the freeze drop test at a drop height of 2’. Glue Right had a lower PSI (pounds per square inch), in the adhesion test, needed to dislodge the fastener from the plastic sheet than all of the remaining samples. No flaws or imperfections occurred during the weathering tests, where the primed and coated piece of Glue Right was in the weathering machine for 250 hours. The Glue Right section also had no detectable chipping, gumming, or loss of adhesiveness when put through the rigors of the sanding tests.

Glue All was proved to be massively inferior in the areas of: set time, both freeze drops, weathering, and sanding. It also was confirmed to be the second lowest ranked in adhesion test rating as demonstrated by the adhesion test. The Glue Right product, on the other hand, had the optimal set time, scored highest in both the freeze drops, the weathering tests, and the sanding tests.

Set Time

Samples of each brand of plastic fastener were mixed and applied to sheets of plastic according to their respective manufacturers’ recommendations. These tests evaluated the each brand’s set time. This result was compared to the ideal standard of 3 – 5 minutes. Goop had the best set time of only 3 minutes, Glue Right and James Bondo Paste came a close second with a 4-minute set time, and Fasten and Fastener Formula both had a set time of 5 minutes.

Freeze Drop

The fasteners were then applied to standard sheets of 6” by 6” by 2” plastic stock that had a spherical depression of 3/16” x 1 ¾”. They were chilled to –10F for a period of two hours and then taken out. Then a 2” steel ball was dropped on the reverse side at the center of dimple at heights of 1’ and 2’. This determined the individual brands’ ruggedness by measuring any cracks or if the filler popped out completely. The samples of Plastic Patcher, Quik Patcher, James Bondo, and James Bondo Paste either all developed cracks or popped out after the 1’ drops. All of the fasteners either developed large cracks or popped out after the 2’ drops. The Glue Right sample; however, developed a small 1” crack. Compared to the other brands, the Glue Right scored much higher on the freeze drop test.

Adhesion Test

The brands were then applied to standard sheets of 6” by 6” by 2” plastic stock in a standard E joint, .072” deep and .6” wide for the adhesion tests. Each product had three tests performed on it to evaluate the pounds per square inch (psi) needed to pry them away from the plastic stock. James Bondo, James Bondo Paste, Fasten, and Glue It, all had the highest average psi needed to pry them away from the plastic stock (average was above 400psi). The lowest average scores belonged to Glue Right and Glue All (average was less than 300psi).

Weathering

Brands were then applied to E joints, and then primed and painted following standard plastic painting procedures. The fasteners were placed in the weather machine and monitored once an hour for 250 hours. Weathering durability was evaluated by looking for any defects in the paint or primer. Two tests were run on the brand of fastener. The only sample fillers that did not damage the paint after 250 hours on either test were Glue Right and James Bondo Paste.

Sanding

E joints with samples of the fasteners applied to them were then sanded down to a thin layer. These tests evaluated the brands tendency to chip, lose adhesiveness, or become gummy. The Glue All, and James Bondo Paste were the only samples that did not pass the feathering test.

Conclusion

Twelve brands of various plastic fasteners were evaluated to determine the best brand of plastic fastener. Brands went through several tests to determine set time, adhesion test rating, sanding, weathering, and general durability. These tests were designed to evaluate the twelve different brands of fasteners, as a service repair item for broken plastic objects. Some brands were observed to have such low scores on the first three tests that it was not necessary to go through further evaluation. The product whose recent price reduction sparked initiative in these tests (Glue All) scored so low that the reduced price of the brand still does not put it in competition with the eleven other plastic fasteners that were tested. Glue Right; however, scored higher than all other brands in almost every tested area. Its performance in the adhesion tests; however, was extremely poor. 

The results indicate that Glue Right is the best choice of plastic fasteners. Glue All still needs marked improvement in all of the tested areas to even be considered for further testing. The dramatic price reduction will probably only have an impact on its marketability towards uninformed consumers.

Enclosed is a graphical representation of the tests performed on the various samples. 
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