
3MTM Ceramics for Oil and Gas 
Applications
The proven 3M™ Ceramic Sand Screens offer a 
breakthrough sand and proppant flowback control 
technology delivering unparalleled erosion and corrosion 
resistance in demanding oil and gas well applications.  
3M ceramic sand screens are made of advanced ceramic 
materials that offer unique advantages for the oil and gas 
industry, including outstanding hardness and exceptional 
resistance to wear, corrosion and extreme temperatures.

3M Technical Ceramics is a pioneer in the field of  
non-oxide ceramics and has more than 85 years of 
experience in designing and manufacturing  
cutting-edge ceramic solutions.

All of our knowledge and experience is reflected in the 
performance of 3M™ Ceramic Sand Control Screen 
Systems, which deliver higher efficiency and longer 
service life than conventional sand screen systems.

One of the most prominent of these materials is silicon 
carbide, mostly known and used for machining and 
grinding the hardest steels. This synthetic material shows 
extreme hardness, abrasion resistance, high temperature 
strength and chemical inertness which is unparalleled 

– the ideal material when severe abrasion and heavy 
chemical attack threatens parts and functionality in  
the oil and gas industry.

Material Comparison (Not for specification purposes.)

Material properties Units Stainless Steel Hard Metal 3M™ Silicon Nitride 3M™ Silicon Carbide

Knoop hardness HK 0.1 GPa <0.5 ( Rc 30 – 40 ) 16 14.5 21 – 25

Compressive strength MPa 2200 5000 >2500 2200 – 2500

Thermal conductivity at 20°C W/ (mK) 35 – 45 95 25 – 40 75 – 125

Density g /cm3 7.8 14.9 3.2 3.1 – 3.2

Flexural strength (4 point bending ) MPa N/A 1550 700 – 800 400 – 650

Young’s modulus GPa 200 520 – 620 310 410

Fracture toughness KIC MPa m0.5 N/A 10 – 20 6 4 – 6



Knoop Hardness 
The higher the hardness, the lower the erosion.

•  Almost as hard as diamond and 10 times harder  
than stainless steel

•  Exceptional wear resistance when exposed to sand

Temperature vs. Corrosion 
Silicon carbide easily survives acids and bases at 
higher temperatures and covers all known application 
temperatures.

•  Corrosion resistant against chlorides, hydrogen sulfide  
or hot sulfuric acid

•  Proven performance in millions of ceramic seal and 
bearing applications in the chemical industry
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German (Germany) 3M Technical Ceramics

Zweigniederlassung der 3M Deutschland GmbH 
Max-Schaidhauf-Str. 25, 87437 Kempten, Germany

Phone +49 (0)831 5618-0 
Web 3m.com/ceramicsandscreens

The management system has been 
certified according to DIN EN ISO 9001, 
DIN EN ISO 50001, DIN EN ISO 14001. 

3M is a trademark of 3M Company.  
Used under license by 3M subsidiaries  
and affiliates. 
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Warranty, Limited Remedy, and Disclaimer:  Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use 
and performance of a 3M product in a particular application   User is solely responsible for evaluating the 3M product and determining whether it is fit 
for a particular purpose and suitable for user’s method of application.  User is solely responsible for evaluating third party intellectual property rights 
and for ensuring that user’s use of 3M product does not violate any third party intellectual property rights.  Unless a different warranty is specifically 
stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at 
the time 3M ships the product.  3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED 
TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY 
OF NON-INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF 
TRADE.  If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or 
refund of the purchase price.

Limitation of Liability:  Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct, 
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information:  Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are 
based on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information 
is intended for persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license 
under any 3M or third party intellectual property rights is granted or implied with this information.
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3M Center 
St. Paul, MN 55144 USA
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