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Niobium C-103 Alloy Bar & Rod Products 
 
Applications High-performance rocket nozzle applications where high stresses and 

temperatures up to 2700°F (1482°C) are encountered.  Applications where high 
frequency vibrations occur at cryogenic temperatures. Aerospace applications 
such as afterburner liners & seals. 

 
Forms Available Rod: 1.5” to 6.5” diameter.   

 ________________________________________________________________________________________  

Chemical Characteristics1) 

(Mass fraction in % [cg/g]; ppm [µg/g]) 
 
Nb balance 
Hf 9.0 to   11.0 wt% 
Ti 0.7 to    1.3 wt% 
Ta max.    0.5 wt% 
W max.    0.5 wt% 
Zr max.    0.7 wt% 
C max.  150 ppm 
H max.   10 ppm 
N max.  150 ppm 
O max.  225 ppm 
Total Other Elements max. 3000 ppm 

Structure Bar and rod will be supplied in a fully recrystallized condition unless otherwise 
requested. 

Mechanical Properties Tensile properties can be supplied on request when Purchase Order is placed. 

 Yield Strength Tensile Strength Elongation % 

Temp F (C) 0.2% offset KSI (KSI) inch 
   70     (25) 38 54 20 
2000 (1093) 16 21 20 
 

Metallurgical Characteristics 

Material is a single-phase niobium alloy with all elements in solid solution. 
Stress relieve as requested 

Re-crystallize at 2300F 
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Physical Properties 

Density     0.32   lb/in3 

Melting Point  2350    C 

Coefficient of Expansion (90 - 1200 C) 3.8 to 4.5   10-6 F-1 

Specific Heat (at 100 C)     0.082   BTU/LbF 

Thermal Conductivity (870 – 1300C)  22 to 26   BTU/Hr-Ft F 

Modulus of Elasticity      (20C)     13 X  106 PSI 

 (1200C)    9.3 X  106 PSI 

Emissivity   (816C) 0.28 

 (1093C) 0.23 
 

Physical Characteristics 
 
Dimensional Variations for Bar and Rod 
 Diameter Tolerance +/- inch 
 1.000 to 1.500 excl. 0.015 
 1.500 to 2.000 excl. 0.020 
 2.000 to 4.000 excl. 0.030 
 4.000 to 6.500 excl. 0.040 

Surface Condition Sheet is supplied with a matte or bright finish to 0.030 inch thickness.  A matte 
finish will be supplied for sheet over 0.030 inch thick. The sheet will be of uniform 
quality, clean, and free from foreign matter. It will be essentially free from edge 
delaminations as determined by visual examination. 

Hazards identification in Advertising (Directive 67/548/EEC Article 26 and Directive 1999/45/EC Article 13) 
None. 

Identification The material will be identified with appropriate specification number, ingot or lot 
number, and nomial size. Shipping containers will be marked with the name of the 
customer and the purchase order number. 

Rejection H.C. Starck must receive written notification of rejected material with the resaon 
for rejection. The right is reserved to inspect rejected material at customer plant 
for claim validation. The material may be returned only after proper authorization. 
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The conditions of your use and application of H.C. Starck products, technical assistance, and information (whether verbal, written or by way of production evaluations), including any 

suggested formulations and recommendations, is your responsibility. Therefore, you are encouraged to test our products and review any technical assistance and/or information you 
may receive from H.C. Starck with your own resources, and determine to your own satisfaction whether H.C. Starck products are suitable for your intended uses and applications. This 
application-specific analysis should include at minimum testing to determine suitability for the intended use from a technical as well as health, safety, and environmental standpoint. Any 

technical assistance and/or information provided by H.C. Starck is given without any express or implied warranty or guarantee. You agree and understand and hereby expressly release 
H.C. Starck from all liability, in tort, contract or otherwise, incurred in connection with the use of our products, technical assistance and/or information, except as may be contained 
otherwise in a written agreement between you and H.C. Starck. Any statement or recommendation not contained herein or in a written agreement between you and H.C. Starck is 

unauthorized and shall not bind H.C. Starck. Nothing herein shall be construed as a recommendation to use any H.C. Starck products in a manner violative of the intellectual property 
rights of any third party. No license is implied or granted under or to H.C. Starck intellectual property. All product deliveries are based on the then current product specification and H.C. 
Starck’s Conditions of Sale. IN NO EVENT WILL H.C. STARCK BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
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