
 
 

 
 

Chemical Composition 
 

Mass fraction in % (cg/g); ppm (μg/g).  
 

Element Composition (wt%) 

Hafnium 9 - 11 

Titanium 0.7 - 1.3 

Tantalum - maximum 0.5 

Tungsten - maximum 0.5 

Zirconium - maximum 0.7 

Carbon - maximum 150 ppm 

Hydrogen - maximum 10 ppm 

Nitrogen - maximum 150 ppm 

Oxygen - maximum 225 ppm 

Total Other Elements - maximum 3000 ppm 

Niobium Balance 
 

 
Typical Physical Properties 

 

 

Density  
Melting 

Point 

Coefficient of 
Expansion 

200-2200˚F  
(93-1204˚C) 

Specific Heat  
(at 100˚C) 

Thermal 
Conductivity 

 (870 - 1300˚C) 

Modulus of 
Elasticity 

Emissivity 

0.32 lb./in3  

(8.850 gm/cm3) 
4262˚F 

(2350˚C) 

3.8 – 4.5 10-6 
˚in/in/F-1 

(6.8 – 8.1 10-6 
m/m˚C) 

0.082 
BTU/lb.˚F 

(343 J/kg °C) 

22 – 26 
BTU/hr-ft ˚F 

(38 – 45 W/m˚C) 

13x106 psi (90 
GPa) at 20˚C 

9.3x106 psi (64 
GPa) at 1200˚C 

0.28 (816˚C) 
0.23 (1093˚C) 

 

Our C-103 alloy plate and sheet products are composed of niobium, hafnium and 
titanium, giving them high temperature and load-bearing characteristics while still 
being relatively easy to work with when compared to other materials. Niobium has 
the lowest density of the refractory metals and exhibits excellent thermal 
conductivity, high room-temperature ductility and low ductile-to-brittle transition 
temperature (giving it resistance to high-frequency vibrations at cryogenic 
temperatures). C-103 provides a high-performance alloy solution for rocket nozzle 
applications in aerospace, spacecraft, missiles and launch vehicles. It is also an 
excellent choice for afterburner liners and seals. 

Niobium C-103 Alloy Plate and Sheet  
Products 
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Data Sheet continued 

Physical Characteristics 
 

Plate will be sheared, abrasive cut, band saw cut or water jet cut to the tolerances shown. 
 

Thickness of 
Material, inch (mm) 

Tolerance on Thickness*, 
Plus or minus, inches (mm) 

Tolerance on Width (slit)**, 
 Plus or Minus, inches (mm) 

Tolerance on Sheared Lengths, 
inches (mm) 

Width Under 
6” (150 mm) 

Width 6” to 
24” (150 to 610 

mm) 

Width Under 
6” (150 mm) 

Width 6” to 
24” (150 to 610 

mm) 

Length 12” 
(305 mm) and 

Under –  
Plus / Minus 

Length Over 
12” (305 mm) – 

Plus / Minus 

0.005 to 0.010 
(0.13 to 0.25) excl. 

0.0005  
(0.013) 

0.001  
(0.025) 

0.012  
(0.30) -- 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.010 to 0.015 
(0.25 to 0.40) excl. 

0.0007  
(0.018) 

0.001  
(0.025) 

0.015  
(0.40) 

0.015  
(0.40) 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.015 to 0.020 
(0.40 to 0.50) excl. 

0.0008  
(0.020) 

0.0015 
(0.040) 

0.015 
(0.40) 

0.015 
(0.40) 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.020 to 0.030 
(0.50 to 0.80) excl.  

0.0015 
(0.040) 

0.0025 
(0.060) 

0.020 
(0.50) 

0.025 
(0.60) 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.030 to 0.060 
(0.80 to 1.50) excl. 

0.0025 
(0.060) 

0.0035 
(0.090) 

0.025 
(0.60) 

0.030 
(0.80) 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.060 to 0.090 
(1.50 to 2.30) excl. 

0.004 
(0.10) 

0.005 
(0.13) 

0.025 
(0.60) 

0.035 
(0.90) 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.090 to 0.125 
(2.30 to 3.20) excl. 

0.006 
(0.15) 

0.007 
(0.18) -- -- 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.125 to 0.187 
(3.20 to 4.80) excl. 

0.010 
(0.25) 

0.010 
(0.25) -- -- 1/16 (1.6) / 0 3/32 (2.4) / 0 

0.187 to 0.250 
(4.80 to 6.40) excl. 

0.015 
(0.40) 

0.015 
(0.40) -- -- 1/8 (3.2) / 0 5/32 (4.0) / 0 

0.250 to 0.312 
(6.40 to 8.0) excl. 

0.020 
(0.50) 

0.020 
(0.50) -- -- 1/8 (3.2) / 0 5/32 (4.0) / 0 

0.312 to 0.375  
(8.0 to 9.50) excl. 

0.025 
(0.60) 

0.025 
(0.60) -- -- 3/16 (4.8) / 0 7/32 (5.6) / 0 

*Tolerance on thickness of sheet over 24 in. (600 mm) wide shall be ±10% of the thickness. 
**Tolerance on width of sheared sheet shall be + 1/16, -0 in. (+ 1.6, -0 mm). 
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Typical Mechanical Properties 
 

Tensile properties can be supplied upon request when a purchase order is placed.  
 
 

 

Material Thickness Temperature 
Yield Strength 

0.2% Offset 
ksi (MPa) 

Tensile Strength 
ksi (MPa) 

Elongation % 
inches (mm) 

≤0.05” 70˚F (25˚C) 40 (276) 56 (386) 20 (508) 

≤0.05” 2000˚F (1093˚C) 16 (110) 21 (145) 20 (508) 

>0.05” 70˚F (25˚C) 38 (262) 54 (372) 20 (508) 

>0.05” 2000˚F (1093˚C) 16 (110) 21 (145) 20 (508) 

 

 

Forms Available 

Niobium C-103 sheet is available in thicknesses of 0.024” to 0.1875” (0.61 to 4.76 mm) by widths of up to 24” (610 
mm). Plate is available in thicknesses of 0.1875” to 1” (4.76 to 25.4 mm) in common widths. Plate and sheet will be 
supplied in fully recrystallized condition unless otherwise requested. 

Sheet is supplied with a matte finish. The sheet will be of uniform quality, clean and free from foreign matter. Edge 
laminations will be removed as determined by a visual examination. 

Metallurgical Characteristics 

C-103 is a single-phase niobium alloy with all elements in solid solution.  
• Stress relieve: as requested 
• Re-crystallize at 2300˚F (1093˚C) 

D i scl ai mer:   

Onl y th e bu yer ca n determi ne th e a ppropria teness of  a ny proces si ng  pra ctice,  end-produ ct or a ppli ca ti on.  Ma teri on does not 
ma k e a ny wa rra nty rega rdi ng i ts recommenda ti ons,  th e sui ta bil i ty of  Ma teri on's produ ct,  or  i ts processi ng su g g esti ons for 
bu yer's end produ ct,  a ppli ca ti on or equi pment.  

Th e properti es presented on th i s da ta  sh eet a re for reference pu rposes onl y,  i ntended only to i ni tia te th e ma teria l  sel ecti on 
process.  T h ey do not consti tu te,  nor a re th ey intended to consti tu te,  a  ma teri al  speci fi ca ti on.  Ma terial  wil l  be produ ced to one 
of  th e a ppli ca ble i ndu stry sta nda rds,  i f  any,  l i sted i n th e Industry Sta nda rds a nd Specif i ca tion secti on.  

A ctu a l  properties ma y va ry by th i ck ness a nd/or pa rt nu mber.  Pl ea se conta ct you r l oca l  sa l es eng i neer for deta i l ed properti es 
to be u sed i n simu la ti on. 

A ny properti es ma rk ed a s prelimi na ry a re su bject to ch a ng e at a ny ti me a s the ma nu fa ctu ri ng  process i s  fu rth er refined.  

https://www.materion.com/contact-us
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