
All You Wanted to Know About 
Abrasives



Klingspor Abrasives, Inc. 
History

 Founded in 1893 by Fritz Klingspor 
and his son Carl in Siegen, Germany.

 Carl developed a method for 
producing cut-off wheels for high 
speeds.

 U.S. operations opened in 1979 and 
run by Christoph Klingspor.



Klingspor Abrasives, Inc. 
History

 36 Distribution and Manufacturing 
Facilities across the World

 Employ over 2,000 people World Wide!



Worldwide Manufacturing and 
Distribution

 Haiger has the main production facility 
with over 1 million square feet.

 Converting facilities are located in the 
U.S. (Hickory), Poland, Mexico and 
elsewhere.

 200+ Tons delivered daily in over 90 
countries around the world.





Klingspor Products all over the World

WE ARE HERE!



Klingspor’s Woodworking Shop 
History

 Founded in 1989 by Christoph Klingspor
 Mr. Klingspor ran ads in woodworking 

magazines in an effort to sell to 
hobbyist woodworkers 20 pounds of 
small end pieces of sandpaper.

 Woodworkers loved the product so a 
mail order company was formed called 
The Sanding Catalogue. 



Klingspor’s Woodworking Shop 
History

 1st retail store opened in Hickory, NC in 
1991 called The Woodworking Shop.

 Opened Winston Salem location – Nov. 
1998

 Opened Raleigh location – Sept. 1999
 Recently opened Asheville in 2014
 More locations could be on the horizon!



Klingspor’s Woodworking Shop 
History

 Catalog and Retail merged in January 
2001 to be known as Klingspor’s 
Woodworking Shop.

 Today there are four retail locations 
across North Carolina, a thriving web 
store, and 118 page mail order 
catalog.



Mail Order Catalog



Online Web Store



Club’s Advantage!



Online Newsletter



Abrasives A-Z



Abrasives – What & Why?

 Bonded
 Coated



Bonded Abrasives

 Abrasive grain is mixed 
with synthetic resins, 
then molded and pressed 
into a wheel shape. 

 Wheels are baked at 250 
- 500°F until they are 
cured. 

 Our wheels are resinoid 
bonded. 

 We manufacture grinding 
wheels and cut-off 
wheels.



Rolls Belts Discs & Sheets

Fibre DiscsAbrasive Mops Abrasive Mop Discs

Coated Abrasives



Coated Abrasives

 Abrasive grain is coated onto a 
backing material using a bonding 
agent.

 Bonding agents are resin or glue.
 Made into large jumbo rolls (64” x 

3300’) which are then converted to 
belts, sheets, discs etc. 



Three Main Components of all 
Coated Abrasives

Grain
Backing
Bonding



Abrasive Grains – Most Common

Aluminum Oxide Al2O3

Silicon Carbide SiC

Alumina Zirconia ZrO2 / Al2O3





ALUMINUM OXIDE



Aluminum Oxide

 Most common abrasive in use today.
 Raw ingredient is mostly bauxite (ore).
 Mixed with other ingredients into a 

large pot and fired in an electric 
furnace.

 Large mass is crushed into smaller 
chunks.



Aluminum Oxide

 Extremely tough and very durable.
 Recommended on wood, steels of all 

types, aluminum, and even bronze.
 Usually reddish-brown in color.
 Available in belts, sheets, rolls, discs.
 Grit sizes range from 24 up to 1500.



SILICON CARBIDE



Silicon Carbide

 Harder than AO but more brittle.
 Shiny black in color.
 Manufactured by firing in an electric 

furnace. (4000-4500 Degrees F)
 Ingredients are pure white silica sand 

and coke.
 Crushed and graded.



Silicon Carbide

 “Friable” - self sharpening, new edges are 
formed as it fractures and wears down.

 Not as durable as AO.
 Cuts well under light pressure.
 Recommended applications include: glass, 

stone, plastics, rubber, copper, brass, 
aluminum, leather.

 Mostly used by woodworkers for sanding 
between coats of lacquers and sealers.



ALUMINA ZIRCONIA



Alumina-Zirconia

 Developed early in the 1970’s.
 Very tough and durable.
 Rough grinding of metal or planing of 

wood.
 It is a form of AO, but contains the 

characteristics of both AO and SC.
 Usually Gray-blue in color.



Alumina-Zirconia

 Often colored blue on coated abrasives.
 Mostly used in coarse to medium grits. 

(KAI goes up to 120 grit in Belts, 220 
grit in discs –AZ Plus)

 15 to 40% more in cost than AO or SC.
 Available in belts, rolls, discs, fiber discs 

and mop discs.



Emery

 Natural mineral used as an abrasive for 
hundreds of years.

 Not as sharp, hard or durable as AO or SC.
 Sometimes used in low-cost general purpose 

applications.
 Klingspor’s Woodworking Shop does not 

make or sell – we offer a synthetic version 
that we call shop rolls.



Garnet

 Natural mineral that comes mostly from 
a mine in New York State.

 Used in woodworking for about 200 
years.

 Our PS10 product is garnet.
 Available in sheet form only.



Hardness of various Abrasive Grits
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Abrasive Backings
Paper

 Available in different weights or 
thickness from A to F.

 A is the lightest and F is the heaviest.
 Used in hand sanding, disc, sheet, or 

belt sanding.  
 Can be treated to make waterproof.



Paper

 Offers a better finish than cloth.
 A and B weights are called “finishing 

papers”.
 C and D weights are called “cabinet 

papers”.  
 E and F weight papers are used in belts 

and discs.  These weights are more 
durable.



Cloth
 Three different weights - J, X, and Y.
 J weight - cotton, “jeans weight”, flexible 

and lightweight.
 X weight - cotton, “drills weight”, most 

common, general duty.
 Y weight - polyester, “heavy drills”, very 

tough, coarse applications.
 Most of Klingspor’s belts are sold with XY 

backing for extra strength and durability.



Cloth

 Backings can be flexed for more 
conformability. (JF, XF)

 Polyester backings have a second letter 
that indicates the weight of the 
polyester. (YY, YX)

 Polyester is waterproof.



Fiber

 Basically very heavy paper backings.

 Several layers of paper are bonded 
together under heat and pressure to 
make a very strong, smooth backing.

 This process is call “vulcanizing”.



Latex

 NEW to Klingspor Abrasives in 2012
 Latex is infused into the paper fibers to 

create a much tougher backing
 Not waterproof
 Heat Treated Alum. Oxide grain used with 

KAI Latex 
 Designed to virtually eliminate frayed 

edges on disc applications.



Film 

 New - Klingspor Abrasives in 2012
 3 mil Polyester film
 Heat Treated Alum. Oxide grain used with 

KAI film
 Very Durable & tear resistant
 Waterproof
 Klingspor offers only in finer grits due to 

fantastic leveling properties



Abrasive Bonding

Bonding agents are used to adhere to the
grains to the backing. This serves as
protection from heat and provide unity to the
grains. There are two types of bonding
agents

Glue and Resin



Glue

 Only bonding agent available up to the 1940’s 
and 50’s.

 Animal based substance called “hide glue”.
 Not heat resistant.
 Softer finish and scratch pattern than resin 

bonds.
 Abrasives with glue bonds are also more 

adversely affected by improper storage 
conditions.



Resin

 Thermosetting - once the resin is cured it 
does not soften again in the presence of 
heat.

 Also called phenolic resins.
 Most coated abrasives today.



The Making of Coated 
Abrasives



“Maker” Then



“Maker” Now



Making of Coated Abrasives

Printing Maker Coat Curing Curing
Size
Coat

Electrostatic Coating Jumbo Roll



1.  Printing of backing 6.  Curing 

2.  Maker coat of resin 7.  Jumbo roll 

3.  Electrostatic coating of 
grain 

8.  Storage 

4.  Curing 9.  Flexing 

5.  Size coating of resin 10.  Conversion 
 

 

Making of Coated Abrasives



Structure of Coated Abrasives

Backing



Maker Coat -

• The first of two bonding layers on a 
coated abrasive product.

• Holds the grain to the backing
of the paper.



Structure of Coated Abrasives

Backing

Maker Coat



Electrostatic Coating



Structure of Coated Abrasives

Backing

Maker Coat

Abrasive Grain



Size Coat -

• The second of two bonding 
layers on a coated abrasive 

product.

• Coats the abrasive grain and 
locks the whole surface 

together so the grains will not 
be pulled from the backing.



Structure of Coated Abrasives

Backing

Maker Coat

Size Coat

Abrasive Grain



Grain Coverage

Closed coat
 Most abrasives
 Most cutting ability
 Best finishes
 Full coverage
 Used on Hardwoods

Open coat (Semi-
open Coat)
 50 to 70% grain 

coverage
 Used on Softwoods
 Open spaces 

between the grain to 
reduce loading on 
soft or gummy 
material



Common Abrasive Grading 
Scales



P-grade

 Graded to size according to standards set by 
the Federation of European Producers of 
Abrasives (FEPA)

 Very accurate; tight tolerances
 All SC and AO products from KAI are P-

graded



CAMI-grade

 Graded according to standards set by 
the Coated Abrasives Manufacturers 
Institute (CAMI) and the American 
National Standards Institute (ANSI).

 Similar to the P-grade scale for the 
coarse grit through 220 grit.

 See scale comparison for finer grits.



Other grading scales

 JIS grade - Japanese Industrial Systems
 Grit symbol - aught scale used by some floor sanders 

or old world craftsmen. (Jethro scale) 4/0 is 
equivalent to P-600 grit or 25 Microns. Same as 0000 
Steel Wool.

 Micron scale - Developed by 3M where grains are 
measured by particle size in microns and the lower 
the number called, the finer the grit.  I.E.  A 24 
micron is equal to an 800 grit P scale whereas a 740 
micron is equal to a 24 grit P scale.





General Applications for 
Coated Abrasives



Rough Stock Removal
 Woodworking requires dimensioning of lumber 

or glued panels to proper thickness.
 Grits 24, 36 and 40.

Intermediate Sanding

 Grit ranges from 50 to 120 grit.
 Stock removal is of medium quantity.

 Rule of thumb - Skip no more than one grit at          
a time.



Polishing

 Final step in finishing using coated 
abrasives.

 150 grit or finer
 In woodworking polishing is the final 

sanding of bare wood prior to staining or 
finish.



Purpose of Sanding

 Prepare the wood surface.
 Clean the wood surface.
 “Level out” the first coat of top coats.
 Promote good bond between coats on 

some types of finishes.



How to Sand Using An 
Orbital Sander



Sanding of Penetrating Oil 
Finishes

 Bare wood should be sanded to at least 
P180 grit.  Some stop @ 120 grit!

 Sanding beyond P220 will burnish the 
wood surface.

 Pores will close and “slicken” the surface.
 Oil penetration will decrease if pores are 

closed.



Sanding of Penetrating Oil 
Finishes

 Common to use P400,600,800,1200 grit 
wet/dry Silicon Carbide sheets to “sand in” 
the oil.

 Smooth the wood and oil surface for more 
luster. 



Great Tips!
 Sanding sealers should be sanded with Silicon 

Carbide in grit ranges of P180 to P220.  
 Foam sanding pads and non-woven abrasive 

pads also work well when sanding sealers.
 Sand lacquer finishes with P180 to P320 to 

remove dust nibs, runs, etc.
 Sand lacquers also after the final coat to level 

the surface or as part of rubbing process if 
high gloss is desired.

 Sand varnishes such as polyurethane using 
Silicon Carbide in between all coats. This gives 
a deeper scratch on the surface for the 
following coats to bond.



Horizontal View of Groove Cut

Aluminum Oxide



Horizontal View of Groove Cut
With Stain

Aluminum Oxide



Horizontal View of Groove Cut
With Finish

Aluminum Oxide



Tips for Sanding Putty & Filler

 Sand with initial grit (P80-P100) then apply putty 
or filler.

 Sand with P120 stearate to cut through the filler 
and flatten it to the bare wood.

 Then sand the wood as normal to complete the 
process. 



Great Tips II
 Always hand sand with the grain on bare 

wood.
 Vacuum or wipe the surface of the work piece 

between grits.
 Use a bright light at an angle to illuminate the 

work piece to see how the sanding is 
progressing.

 Keep sandpaper clean, either by belt cleaning 
stick or by tapping the sandpaper lightly.



Great Tips III
 When sanding picture frames, sand the rails 

first, then sand the stiles.
 Final sanding on hardwoods is normally 

accomplished with P120 to P180 grit.
 Final sanding on softwoods is normally 

accomplished with P150 to P220 grit range.
 When applying a water based finish or 

stain, moisten the wood with a wet cloth. 
This raises the grain. Allow the surface to 
dry and sand with final grit. 



A Final Word

 Sanding and finishing is the least favorite steps 
when surveying woodworkers…

 …But are the absolute most important steps in a 
project.

 Remember: First impression of your project is the 
most important!

First thing seen:
QUALITY OF FINISH.



Remember:
THE BITTERNESS OF POOR 

QUALITY IS LONG REMEMBERED 
AFTER THE SWEETNESS OF LOW 

PRICE IS FORGOTTEN!

Klingspor Abrasives = Top Quality


