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Magnetic-abrasive powder. and method of 

producing the same 

Description 

PCT/US99/04949 

OS The present invention relates to a magnetic-abrasive powder 

and to a method of producing such a powder. 

Background 

A magnetic-abrasive powder is utilized for magnetic-abrasive 

machining of parts. In the magnetic-abrasive machining the magnetic-

! o abrasive powder is introduced into a magnetic field and applied to a surface 

of the powder to be machined by a magnetic force solely or with additional 

forces. Some magnetic-abrasive powders are disclosed for example in 

Bulgarian patent no. 04,451,269; Soviet Inventor's Certificates No. 814700, 

799914, 755538, 737203, 929423, 835643, 831599, Japanese patent 

15 2,249,967, and publications Anzai, et al "Fabrication of Ma Using Plasma 

Powder Melting Method. Effect of fe", "Journal of Japan Society of Powder 

and Powdermetallurgy, Volume 38, Issue 4, pages 472-476, June 1999; and 

Anzai, et al "Magnetic-abrasive Finishing of We-co Curved Surfaces", 

International Conference on Machining July 22-24, 1993, National Institute 

2 o of Standard Science Technology. 

The known methods of manufacturing of the magnetic-abrasive 

powder include sintering or melting of mixtures of Fe with abrasive materials. 

These methods are substantially complicated. They require high 

temperature and vacuum furnaces and presses. As a result the existing 

2 s methods are expensive. they can be implemented only· with complicated 

equipment, and they require skilled personnel. 



05 

W099/51693 PCT/US99/04949 

-2-

Disclosure of the Invention 

Accordingly, it is an object of the present invention to provide 

a magnetic-abrasive powder as well as a method of producing the same, 

which avoid the disadvantages of the prior art. 

In keeping with these objects and with. others which will 

become apparent hereinafter, one feature of present invention resides, 

briefly stated, in a magnetic-abrasive powder which has a magnetic 

component, such as for example iron powder, an abrasive component, such 

as for example diamond, carbide, nitride, boride, oxide powder, and a glue 

1 o which connects or binds the two first mentioned components with one 

another. Thus, the inventive magnetic-abrasive powder is composed of 

particles of the magnetic and abrasive component which are glued with one 

another. 

The method in accordance with the present invention includes 

15 preparation of a magnetic component, such as iron powder and the like, 

preparation of the abrasive component such as diamond, carbide, nitride, 

boride or oxide powder, and gluing of particles of these components with one 

another. 

ln the actual manufacturing procedure, the magnetic 

20 component and the abrasive component are mixed with one another. The 

glue impregnates the mixture, moisturizes the components, and surrounds 

the particles of the powder with a thin layer. The thusly produced mixture is 

hardened, and then comminuted for example by crushing· so as to provide 

a magnetic-abrasive powder fracture of a desired size. 

I· : 
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When the magnetic-abrasive powder is formed and the method 

is performed in accordance with the present invention, it is no longer 

necessary to use high temperature and vacuum furnaces and presses. The 

equipment is extremely simple, the method is very inexpensive, and the cost 

os of the thusly obtained magnetic-abrasive powder is low. At the same time, 

the quality of the magnetic-abrasive powder is very high. 

The novel features which are con~idered as characteristic for 

the present invention are set forth in particular in the appended claims. The 

invention itself, however, both as to its construction and its method of 

1 o operation, together with additional objects and advantages. 

Best Mode of Carrying out the Invention 

A magnetic-abrasive powder in accordance with the present 

invention includes a magnetic component. The magnetic component can be 

for example a powder of a magnetic material, for example iron. 

1 s Conventionally iron is inexpensive and has high magnetic properties. The 

inventive magnetic-abrasive powderfurther includes an abrasive component. 

The abrasive component can be the powder of a desired abrasive, such as 

for example diamond, carbide, nitride, boride, oxide powder, etc. 

In the inventive magnetic-abrasive powder, the magnetic 

20 component and the abrasive component are intermixed and connected or 

bound with one another. For connecting or binding of these components, 

or more particularly of the particles of the magnetic powder and the abrasive 

powder, an adhesive component is utilized. The adhesive component for the 

magnetic-abrasive powder can include for example a cyanacrylate glue, for 



W099/51693 PCT/US99/04949 

.. -4-

example cyanacrylate monomer in a liquid phase of the series 100, 200, 

400, 800 etc., which is.known commercially as an industrial crazy glue. 

In accordance with one preferable example of the inventive 

magnetic-abrasive powder, it includes in percentages byweightthefollowing 

o s components: 

the magnetic component-60-90; 

the abrasive. component-10-40; 

adhesive 3- 5 over 100. 

The magnetic-abrasive powder in accordance with the present 

1 o invention is produced in the following manner. First of all, the magnetic 

powder and the abrasive powder are prepared. Then they are mixed by 

known mixing methods to provide a .uniform distribution of the components 

in the mixture. The thusly produced mixture is impregnated with the 

adhesive. Since the adhesive have high adhesive property and moisturizing 

15 property, it impregnates the whole mixture and surrounds the particles of the. 

powder mixture with a thin layer of film. The impregnation and surrounding 

process takes less than 1 minute. The thusly produced mixture is hardened 

at room temperature. Full hardening can be achieved in about 4 hours. 

The thusly produced hardened mixture has a high aggregate 

20 strength. After its glueing and hardening, the material is treated with known 

methods for its co01minution during 0.5-1 hour, for example in a plate 

crusher, mill, and the like, depending on the desired size. The thusly 

produced magnetic-abrasive powder is then sorted over standard sieves to 

produce fractions of different sizes. The waste of the magnetic abrasive 

I i 
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powder is minimal and it does not exceed 1-2% of the quantity of the initial 

material. 

· The method is ·highly economical, it does not -require high 

temperature and vacuum furnaces and presses, the material removal rate 

05 with the magnetic-abrasive powder in accordance with the present invention 

is higher than with conventional magnetic-abrasive powders obtained by 

conventional methods of pressing or rolling with subsequent sintering in 

. vacuum or heating furnaces with a protective atmosphere as well as by 

melting of iron with abrasive. Also, the waste is substantially lower, since in 

10 the conventional methods the waste after milling constitutes approximately 

8-12% of the initial quantity. 

While the invention has been illustrated and described as 

embodied in magnetic-abrasive powder, and method of producing the same 

, it is not intended to be limited to the details shown, since various 

15 modifications and structural chang!3s may be made without departing in any 

way from the spirit of the present invention. 

What is claimed as new and desired to be protected by Letters 

Patent is set forth in the appended claims. 
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Claims 

1. A magnetic-abrasive powder consisting essentially of a 

magnetic powder component, an abrasive powder component, and an 

adhesive component which with adhesively binds particles of the magnetic 

o s powder component with particles of the abrasive powder component. 

10 

2. A magnetic-abr-asive powder as defined in claim 1, wherein 

the components of the powder are contained in the following weight percent: 

the magnetic component 60-90% 

the abrasive component 10-40% 

the adhesive component 3-5% above 100%. 

3. A magnetic-abrasive powder as defined in claim 1. wherein 

the magnetic component is a powder of iron. 

4. A magnetic-abrasive powder as defined in claim 1, wherein 

the abrasive component is a powder of a material selected from the group 

15 consisting of diamond, carbide, nitride, boride and oxide. 

5. A magnetic-abrasive powder as defined in claim 1, wherein 

the adhesive component is a cyanacrylate glue. 

6. A method of producing a magnetic-abrasive powder 

comprising the steps of: 

20 mixing magnetic powder and abrasive powder components to 

form a uniform distribution of components in a mixture; 
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Impregnating the mixture with an adhesive component; 

allowing the impregnated mixture to harden at room 

temperature; and 

comminuting the hardened mixture. 

7. A method as defined in claim 6, wherein the components of 

the powder are contained in the foHowing weight percent: . 

the magnetic component 60-90% 

the abrasive component 10-40% 

the adhesive component 3-5% above 100%. 

8. A method as defined in claim 6, wherein the magnetic 

component is a powder of iron. 

9. A method as defined in claim 6, wherein the abrasive 

component is a powder of a material selected from the group consisting of 

diamond, carbide, nitride, boride and oxide. 

10. A method as defined in claim 6, wherein the adhesive 

component is a cyanacrylate glue. 


