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MorganAM&T’s Solar Grade Felt Insulation was developed for 
optimal performance in Czochralski (CZ) and similar design 
mono-crystalline silicon furnace hot zones.  

Two grades are available, each able to be supplied in bulk rolls, 
cut sections, or pre-rolled cylinders: 

•	 VDG: A standard high purity grade suitable for most CZ applications.
•	 VDG-P: An enhanced high purity grade for use in CZ applications 	 	
	 where high insulation purity is critical.

General material characteristics include:  

•	 High Purity Carbon Felt Insulation
•	 100% Rayon-Based Fiber Precursor
•	 Carbon Content > 99% (VDG) or >99.9% (VDG-P)
•	 Thermally Processed to Minimum 1900 °C
•	 Low Shrinkage and Volatile Release

High quality raw materials, careful product development, and proprietary 
manufacturing processes ensure a consistent product with the potential 
to maximize CZ Furnace performance and mono-crystalline ingot quality 
at a low total cost of ownership.  

An applications focused approach was taken while designing our Solar 
Grade Felt Insulation product, resulting in a product that exhibits the 
following key features:

•	 Low Thermal Conductivity
•	 Low Particle Release
•	 Low Metallic Impurity Levels
•	 High Silicon Environment Tolerance
•	 High Oxidation Resistance

Typical Elemental Impurities

	 	 Total Metals	 Na 	 Mg 	 Al	 K 	 Ca 	 Ti 	 V 	 Cr 	 Mn 	 Fe	 Co	 Ni	 Cu	 Zn	 Sr	 W
	
	 VDG	 216.6	 22.7	 2.1	 32.0	 17.3	 80.3	 4.2	 0.075	 10.0	 .02	 38.7	 0.12	 4.5	 3.2	 0.78	 0.31	 0.07 	

	
VDG-P 	 7.9	 2.5	 —	 0.35	 —	 2	 2.7	 0.16	 —	 —	 0.15	 —	 —	 —	 —	 —	 —

	
	

All values are ppm

Total Metals are defined by the highlighted elements.
Those elements not listed in the table were below 
GDMS detection limits.

Solar Grade Felt Insulation

Total Metals 

Total Metals is defined by the highlighted elements 

Those elements not listed in the table were below detection limits 



Solar Grade Rigid Insulation
In addition to felt insulation, for designers that prefer the use of machined 
rigid insulation MorganAM&T offers its Solar Grade Rigid Insulation product.  
Rigorous product development and testing standards have yielded a 
product custom designed for optimal performance in high temperature 
silicon environments.  Key benefits include:

•	 High Purity, Short Fiber Rigid Insulation
•	 Thermally Processed to Minimum 1900 °C 
•	 Density 0.15 g/cc – 0.19 g/cc
•	 Low Particle Release
•	 Low Metallic Impurity Levels
•	 High Silicon Environment Tolerance
•	 High Oxidation Resistance 
•	 High Machinability

Typical CZ Furnace Felt Insulation Dimensional Data

The data in this product bulletin relates only to the specific material designated herein and does not relate to use in combination with any other material or in any process. We believe that the information
contained herein is current as of the date of the Product Bulletin. Since the use of this information and these opinions and the conditions of use of the product are not within the control of MorganAM&T, 

it is the user’s obligation to determine the conditions of safe use of the product. This information is not to be taken as a warranty or representation for which we assume legal responsibility nor as 
permission or recommendation to practice any patented invention without a license. It is offered solely for your consideration, investigation and verification.

ISO 9001

	 Total Metals	  Na 	 Mg	 Al 	 K 	 Ca 	 Ti 	 V 	 Fe 	 Ni 	 Cu 	 Ba

		  10.2 	 2.8 	 0.79    	 0.24	 0.13 	 4.1 	 0.09 	 0.73 	 0.27 	 0.08 	 0.12 	 0.83

All values are ppm

Total Metals are defined by the highlighted elements. Those elements not 
listed in the table were below GDMS detection limits.

Typical Elemental Impurities
Solar Grade Rigid Insulation

Thermal Conductivity
Thermal Conductivity of Solar Grade Felt Insulation
Measured by Laser Flash in One Atmosphere of Argon

MorganAM&T’s Solar Grade Felt Insulation demonstrates excellent thermal 
performance throughout its use range and was proven to release fewer 
particles than competitors during competitive analysis testing.  Customer 
testing has consistently demonstrated lower energy consumption 
compared to competitive materials. Reduced energy requirements may 
also translate to lower heating element stress affording the potential of 
longer heating element life.  

Since it has been processed to temperatures well in excess of CZ process 
temperatures, customers can expect high dimensional and thermal 
stability.  Customers report reduced ingot breakage and improved ingot 
yield performance compared to competitive materials.

Industry leading purity levels ensure low metallic contamination risk 
to the silicon melt.  In-house testing of oxidation resistance and silicon 
tolerance have shown superior performance compared to competitive 
materials, enabling the potential for long service life and reduced down 
time and maintenance costs.

Although 10mm is the typical felt insulation thickness used in CZ Furnace 
applications, a wide range of other sizes are available which affords 
design flexibility.  Custom sizes can also be supplied to the customer’s 
specifications.

 

Thermal Conductivity
Thermal Conductivity of Solar Grade Rigid Board Insulation 
Measured by Laser Flash in One Atmosphere of Argon

	 Thickness (inches/mm)	 Width	 Width (inches/cm)	 Length (yards/meters)	 Weight per Area (lbs/kg per yd2)	  Typical Roll Weight (pounds/kilogram)		
   Size Designation	 Typical	 Min	 Max	 Grade	 Typical	 Min	 Max	 Typical	 Min	 Max	 VDG Typical	 WDF Typical	 VDG Typical	 WDF Typical	
           10mm	 0.41	 10.3	 0.36	 9.0	 0.44	 11.2	 Std	 42	 106.7	 41	 104.1	 46	 116.8		 17	 15.5		 8	 7.3	 17	 15.5	 1.96	 0.89	 1.87	 0.85	 38.87	 17.67	 37.09	 16.86

								        Wide	 47	 119.4	 46	 116.8	 49	 121.9		 17	 15.5		 8	 7.3	 17	 15.5	 1.96	 0.89	 1.87	 0.85	 43.50	 19.77	 41.50	 18.87
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Standard Purity Carbon Felt (VDG)
High Purity Carbon Felt (VDG-P)
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