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Problem

Several different abrasion tests are currently in use for testing the abrasion resistance of paper. They are: 

· Smoothness (Bekk Method): This test is an indirect measure of paper smoothness when it is under moderate pressure( 100 kPa). The results obtained are used to predict the wear characteristics of the paper on printing plates. The standards test procedure is described in TAPPI T 479. 

· Roughness (Sheffield Method): This test is an indirect measure of paper smoothness or roughness. It is a measurement of air flow between the specimen (backed by flat glass on the bottom side) and two pressurized, concentric annular lands that are impressed in to the sample from top. The standards test procedure is described in TAPPI T 538.   

· Roughness (Print-surf Method): Very similar to Sheffield methods. The standards test procedure is described in TAPPI T 555. 

· "Wet thumb" test: Rubs the surface of the paper, giving the wet abrasion resistance of the paper and a numerical evaluation of the wet abrasion resistance of the paper. 

· Taber Abraser: Apparatus uses a horizontal motor driven turntable to which the specimen is attached and a special wheel with embedded abrasive particles that rotate on the specimen. The abraded material is removed by suction and is weighed. 

· Eraser test: Draw an eraser over the surface of the paper and measures the number of passes necessary to wear a hole. 

· “Knife-edge abrasion test: Pressing a sharp but relatively easily dulled cutting edge onto a stack of paper. The abrasion characteristics of the paper are then calculated in relation to the rate of the dulling of the knife. 

· Needle Penetration (sewing machine test): Puncturing a paper sample with a standardized bronze needle mounted on a sewing machine. The loss in weight of the needle after many (10,000 to 50,000) penetrations is used as a measure of the abrasive characteristics of the paper. 


These tests do have drawbacks. For example, the needle penetration test exhibits a small change in weight, so preparation and handling of the needle become critical.  Also the size of the paper sample to make 50,000 punches is considerable, and the test itself is time consuming. All these factors restrict the use of the needle penetration test to a clean laboratory.  Accordingly, there is still a need for a method and device for measuring the abrasiveness of paper and other sheet materials that is more accurate, more efficient and uses less material.

Solution

The invention is a device and a method for testing the abrasiveness of paper and other sheet materials that is less sensitive to operator error and environmental conditions and uses less material. The method uses the force required to punch through a material as the basis in determining the abrasiveness of the material.  The device maintains a continuous record of the force required to make a single punch in the material and maintains a continuous record of the unremitted force required to make a series of punches in the material. The record is then analyzed and the abrasiveness of the material is determined. This method and device alleviates the need to weigh the punching instrument and the need to calculate the rate of dulling of the punching instrument.  It reduces the amount of sample required to make the test. 
Patent Status: US 6,612,150 issued September 2, 2003.  
Stage of Development: Prototype has been built and field samples have been tested. Data available upon request.
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