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     With the introduction of Random Orbital sanders to the market, the demand for abrasive discs increased dramatically. Here at Woodworker's Supply, we took 
the opportunity to develop a quantitative method of evaluating the abrasive quality and economic values of those discs so we might provide our customers with 
the best available. The following is an overview of the methods we used to arrive at our choice. 

     How do you buy your abrasives? As a general rule of thumb, I've found that there are two approaches woodworkers use in buying their abrasives. One 
involves buying the least expensive abrasives available, the rational being that what might be lost in actual or perceived performance is made up in shear 
quantity: In simple terms, "Expensive ain't necessarily better." 
     Where's the middle ground? Is there a better way to buy abrasives? A few years back, we wouldn't have given the question more than a few minutes thought. 
Since then, here at Woodworker's Supply our customers have requested the answers. We are in a position where we are essentially the buyer for millions of 
woodworker's so we feel obligated to consider questions like this a little more seriously. 
     It would seem logical that the best way to answer these questions would be to start with the manufactures of these products. Here at Woodworker's Supply, 
we're fairly well known in the industry and inquires to the manufacturers brought about a barrage of sales literature, samples and face to face meetings with well 
traveled company representatives. We've talked with Swedish, Polish, German and English manufactures. We have learned so much about abrasives but still 
hadn't found the answer to the initial question: Which product represents the best value? 
     Most of the Manufactures/vendors took one of two positions: Either their product was "better" than the other guys or it was "cheaper". We couldn't get anyone 
to answer the question of which represented the better value. Even those big boys we talked to were proud to explain how much they spent on research and 
quality control, but they weren't able to answer our basic question. 

     There's an old Marine Corps Axiom that if you come to a mountain that you can't go around, that you can't go over, you go through it. We decided to cut 
through it and answer the question ourselves. 

     Start with the premise that all abrasives are not created equal: Some cut longer than others, some cut faster than others. How do you measure these abrasive 
characteristics and subsequently compare them? We had not been able to find anyone who's come up with a means of measuring the quantitative characteristics 
of abrasives. Most of the evaluation techniques are subjective in nature, i.e. open to personal bias. Subjective evaluations are great from the perspective of a pure 
marketer, who can stand before the crowds and proclaim with a straight face that "Ours is better that theirs". Here at Woodworker's Supply's Marketing 
Department we live with a law that reads something like "If thou cannot say that which is true, keepest thy mouth shut". To find the truth, we needed a means to 
measure and quantify the characteristics of abrasives, so we drew up a list of "wants" and asked our Engineering staff to come up with something. 
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     The critter they brought back to us is represented in figure 1. The device employs an air cylinder mounted 
over a fixed Porter Cable 7335 random orbital sander. Pressure to the air cylinder is regulated to 3 psi (+0.1). 
The evaluation procedure involves bringing the pressure between the two to 3 psi and then turning the sander 
on for 60 seconds. Pressure is removed, and the sample is then weighed the amount of material removed 
recorded. The procedure is then repeated until the amount of material removed becomes negligible. 
     Initial evaluations using the equipment proved unreliable. A group of samples would be tested, and the 
results used as control. After repeating the evaluation procedure, the results did not corroborate the previous 
evaluation. After some consultation it was hypothesized that the comparative hardness of the Red Oak test 
samples would have a significant influence in the results of an evaluation. A way of standardizing the relative 
hardness of the samples was needed so that the results of the evaluation would be consistent. 
     The relative hardness of metal is measured using a 
technique called the Rockwell Hardness Test. 
Essentially; a diamond point is pushed into a metal 

sample at a given pressure and for a specific time. The depth of the impression made by the diamond point 
is measured, and a relative Rockwell Hardness value is assigned to the metal sample based depth of the 
impression. Borrowing the essentials of this technique, we develop what amounts to a Rockwell Hardness 
technique for measuring the relative hardness of wood. A ¾" stainless steel bearing is pressed into a wood 
sample for a given time at a specific pressure. The depth of the impression(s) is measured, and a relative 
hardness is then assigned to each sample (see figure2). With the ability to standardize test samples, the 
results showed a consistency that enabled us to proceed with evaluation. 
     Samples for our evaluation, were brought in, literally, from around the world, In addition to Abrasives 
manufactured in the USA. We looked at abrasives manufactured in Poland, Germany, Finland, England and 
other countries. Some of these samples were eliminated from evaluation simply because the PSA backing 
was inadequate: If it doesn't adhere to the machine, the abrasive quality of the paper doesn't adhere to the 
machine, the abrasive quality of the paper doesn't mean much. In the end, 12 samples representing the 
broadest cross section of the market were selected for evaluations. 

     Figure 3 represents a performance curve for one of the abrasive samples evaluated. Note that material 
removed after the initial 1 minute evaluation interval is about 4 and ½ grams. Over the next few intervals, 
the abrasive removes less material with each interval. The curve, in effect, represents the abrasive 
characteristic of the test sample over time. Combining all the samples yields all comparative curves of 5 
samples illustrated above. At this point, you can see that some of the abrasive curves are significantly 
better than others. Were we looking for abrasives based simply on performance, we could make a decision 
on which product to offer at this point: However, we decided to take the process a step further.
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     When do you change your discs? Some will run a disc until they burn holes in them, arguing that the cost of the disc justifies squeezing the last bit of "sand" 
out of the "sand paper". Others change their discs after a few minutes use, claiming that if the disc isn't cutting, it's not worth the price of a new disc when your 
operator is making $12.00/hour. 
     To answer the question, we established a relationship that would yield cost per hour using the cost of the discs and cost of labor. 
Where f(t) is the abrasive characteristics derived from my evaluation. Now woodworkers as a group, are some of the best practical mathematicians there are. The 
profession demands it. But when you start throwing around terms like "Integral Calculus" in a room full of woodworkers, chances are the crowd will thin out in a 
hurry. Without being specific about how the math works, suffice it to say that this equation allows me to determine the optimum change time for a disk based on 
that discs cost, it's abrasive characteristics and a specific labor rate. 

     The above diagram represents the curve generated by plugging values into our derived equation. In this example, the cost of the disc is $0.1995 and labor is 
calculated at a rate of $10.00/ hour. Note that cost/hour is minimized at approximately 6 minutes for this particular disc. Using the same equation to evaluate the 
rest of my samples yields optimum change times that vary between 4 ½ to 8 minutes. 
     At this point, we've generated all the information we need to make a decision about which disc represents the best value. We know the performance 
characteristics of each of my samples. We know the optimum change times for each of the discs. By way of example, let's say that we are producing dinning 
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room tables. The tables have been worked to the point that they are ready for a l00 Grit sanding. To get these tables ready for the next stage of production. We've 
got sand off l6 ounces of material using these l00 Grit discs. Graph 1 (below) represents the number of discs we'll use, based on the optimum disk change time 
for each disk. Graph 2 the time required to remove that 16 ounces of material, and finally, Graph 3 represents our cost, based on the cost of discs and labor based 
on $10.00/hour. 

Quite a difference, isn't there? Can you guess which sample we decided to offer? 

How do I manage my sanding costs? 

1.  Use our disks 
2.  Let your sander do the work. Don't bear down on the machine. I've found that pushing your sander doesn't gain any advantage, and of course it's harder on 

your sander. 
3.  When you use our disks, change them according to the following schedule:

Labor Rate/hour Optimum Disk Change Time

10.00 5 minutes

15.00 4.5 minutes

20.00 4 minutes

25.00 3 minutes

30.00 Have you considered Mexico
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We hope you've found some value in this paper. If you have any questions or comments, feel free to write or call : 

Woodworker's Supply
1108 N. Glenn Rd.
Casper, WY 82601

Phone (307) 237-5528 FAX (307)237-4122
Attention: Steve Ford
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