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Lift Off with H.C. Starck Solutions’ C-103 Niobium Alloy 

H.C. Starck Solutions’ C-103 niobium alloy with niobium-

hafnium-titanium is well-suited for rocket and jet propulsion 

applications utilized in spacecraft and launch vehicles. A 

key advantage of the niobium alloy is its high strength at 

temperatures up to 2700 °F (1482 °C), particularly in high 

performance rocket nozzle applications. H.C. Starck Solutions’ 

C-103 niobium alloy also has excellent resistance to high 

frequency vibrations at cryogenic temperatures, as occur 

in many satellite applications, because of its low ductile-to-

brittle transition temperature. 

Applications

	> Orbital rocket chambers and nozzles	            

	> Reaction control nozzles for missiles	            

	>    Rockets 

	>    Satellites		

	> Jet engine afterburner liners

	> Burst disks for wind tunnels

Benefits

Capable of withstanding high stresses at elevated 

temperatures

	> Low ductile-to-brittle transition temperature for cryogenic 

applications

	> Formable after TIG welding

	> Excellent fabricability

	> Readily weldable

Niobium Process

	> In-house expertise in forging, rolling, machining, cutting 

and fabrication

	> Chemical, mechanical, and microstructure monitoring  

in-house

	> Expertise in thermal processing

	> Consistent grain size and texture properties

Niobium Process

   Packaging/
Shipping  

Ultrasonic
Testing

 

11 1310

Fabricatin g   Cleaning
 

Level
Rolling

 

7

8

6

  Trimming Deformatio n
Rolling  

Heat Treating  

4 5

9

Heat Treating 

3

Inspecting
 

12

Cleaning   Deformation
Forging

Ingot  

1 2

 
  



H.C. Starck Solutions’ C-103 Niobium Alloy Forms,  
Thickness and Tolerances

Available Forms and Fabrications

H.C. Starck Solutions collaborates with customers to fabricate 

and machine components for aerospace, including build-to-

print and design of niobium C-103 alloy components.

H.C. Starck Solutions’ C-103 niobium alloy meets ASTM B652, 

B654, B655, AMS7852 and AMS7857 specification.

H.C. Starck Solutions’ C-103 niobium alloy powders are 

available for additive manufacturing applications in both 

flake and spherical morphologies.

Niobium C103 Material Dimensions inches Dimensions cm

Bar and Rod 1.5 in. – 6.5 in. diameter 3.81 cm – 16.51 cm

Sheet
0.024 in. – 0.1875 in. thick, 
up to 24 in. width

.06 cm – .48 cm,
up to 61 cm width

Plate
0.1875 in. – 1 in. thick,
common widths

.06 cm – 2.54 cm

Ingots up to 9.5 in. diameter up to 24.1 cm
Slabs as requested
Niobium C-103 Powder additive manufacturing
Fabricated Parts per customer specifications

Thickness of 
Material (in)

Tolerance on 
Thickness A

Width under 6 in

plus or minus (in)
Width 6- 24 in

Tolerance on 
Width B (slit)

Width under 6 in

plus or minus (in)
Width 6- 24 in

Tolerance on Sheared
Length 12 in and under Lengths (in)

Tolerance on 
Sheared

Length over 12 in
Lengths (in)

Plus Minus Plus Minus
0.005 - 0.010 excl 0.0005 0.001 0.012 --- 1/16 0 3/32 0
0.010 - 0.015 excl 0.0007 0.001 0.015 0.015 1/16 0 3/32 0
0.015 - 0.020 excl 0.0008 0.0015 0.015 0.015 1/16 0 3/32 0
0.020 - 0.030 excl 0.0015 0.0025 0.020 0.025 1/16 0 3/32 0
0.030 - 0.060 excl 0.0025 0.0035 0.025 0.030 1/16 0 3/32 0
0.060 - 0.090 excl 0.004 0.005 0.025 0.035 1/16 0 3/32 0
0.090 - 0.125 excl 0.006 0.007 --- --- 1/16 0 3/32 0
0.125 - 0.187 excl 0.010 0.010 --- --- 1/16 0 3/32 0
0.187 - 0.250 excl 0.015 0.015 --- --- 1/8 0 5/32 0
0.250 - 0.312 excl 0.020 0.020 --- --- 1/8 0 5/32 0
0.312 - 0.375 excl 0.025 0.025 --- --- 3/16 0 7/32 0

Thickness of 
Material (in)

Tolerance on Thickness A
Width under 150 mm

plus or minus (in)
Width 150-610 mm

Tolerance on Width 
B (slit)

Width under 150 mm

plus or minus (in)
Width 150-610 mm

Tolerance on Sheared
Length 305 mm  

and under
Lengths (in) Tolerance on Sheared

Length over 305 mm Lengths (in)

Plus Minus Plus Minus
0.13 - 0.25 excl 0.013 0.025 0.30 --- 1.6 0 2.4 0
0.25 - 0.40 excl 0.018 0.025 0.4 0.4 1.6 0 2.4 0
0.40 - 0.50 excl 0.020 0.04 0.4 0.4 1.6 0 2.4 0
0.50 - 0.80 excl 0.04 0.06 0.5 0.6 1.6 0 2.4 0
0.80 - 1.5 excl 0.06 0.09 0.6 0.8 1.6 0 2.4 0
1.5 - 2.3 excl 0.010 0.013 0.6 0.9 1.6 0 2.4 0
2.3 - 3.2 excl 0.015 0.018 --- --- 1.6 0 2.4 0
3.2 - 4.8 excl 0.025 0.25 --- --- 1.6 0 2.4 0
4.8 - 6.4 excl 0.04 0.4 --- --- 3.2 0 4.0 0
6.4 - 8.0 excl 0.05 0.5 --- --- 3.2 0 4.0 0
8.0 - 9.5 excl 0.06 0.6 --- --- 4.8 0 5.6 0
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The conditions of your use and application of our products, technical assistance and information (whether verbal, written or by way of production evaluations), including any suggested formulations and recommendations, are beyond our control. Therefore, it is imperative that you test 
our products, technical assistance and information to determine to your own satisfaction whether they are suitable for your intended uses and applications. This application-specific analysis at least must include testing to determine suitability from a technical as well as health, safety, 
and environmental standpoint. Such testing has not necessarily been done by H.C. Starck Solutions. All information is given without warranty or guarantee. It is expressly understood and agreed that the customer assumes and hereby expressly releases H.C. Starck Solutions from all 
liability, in tort, contract or otherwise, incurred in connection with the use of our products, technical assistance and information. Any statement or recommendation not contained herein is unauthorized and shall not bind H.C. Starck Solutions. Nothing herein shall be construed as 
a recommendation to use any product in conflict with patents covering any material or its use. No license is implied or in fact granted under the claims of any patent. Properties of the products referred to herein shall as general rule not be classed as information on the properties of 
the item for sale. In case of order please refer to issue number of the respective product data sheet. All deliveries are based on the latest issue of the product data sheet and the latest version of our General Conditions of Sale and Delivery.

The values in this publication are typical values and do not constitute a specification.
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China

H.C. Starck International  
Sales GmbH
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Zhongxiao E. Rd., Zhongzheng 
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Taipei City 100, Taiwan ROC
T   +886 2 2393 3337 
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India

H.C. Starck Specialty Materials
(Taicang) Co., Ltd.
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No.111 N. Dongting Rd of Taicang
Taicang City Jiangsu Province 215400
T   +86 512 5318 8278
F   +86 512 5318 8282

H.C. Starck (India) Pvt. Ltd.
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H.C. Starck Inc.
21801 Tungsten Road
Euclid, OH 44117-1117 USA
T   +1 216 692 3990
F   +1 216 692 0029 

USA

H.C. Starck Inc.
45 Industrial Place
Newton, MA 02461 USA
T   +1 617 630 5800
F   +1 617 630 5879

H.C. Starck Inc.
460 Jay Street
Coldwater, MI 49036 USA
T    +1 517 279 9511
F    +1 517 269 9512

H.C. Starck Ltd.
1 Harris Rd.
Calne, Wiltshire SN11 9PT UK
T   +44 1249 822 122
F   +44 1249 823 800

United Kingdom


