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EYES IN THE SKY 
Imagine firing a laser beam from earth to an orbiting satellite 
which reflects it back to earth to hit a designated target. 
Sound far-fetched? Maybe so. But it’s happened! As part of 
the United States Strategic Defense Initiative, an optical laser 
system built around a 24 inch (0.6 meter) beryllium mirror 
was positioned in orbit to actively bisect the angle formed by 
incoming laser beams form two different ground-based sites. 
In numerous tests, the system produced celestial light shows 
above the target that were not only spectacular to witness, 
but achieved accuracy of pointing and tracking that can be 
compared to hitting a pin head from a mile away. 

One key element was the beryllium mirror. It is light enough 
to require only minimal counter-mass to balance its 
movement (when the mirror moves, the whole satellite 
wants to move), and its combination of thermal diffusivity and 
thermal conductivity, both well above that of other mirror 
materials, helps maintain thermal equilibrium when 
temperatures change (even minimal distortion exceeds the 
allowable deviation in the system). As the satellite travels into 
and out of the earth’s shadow, the correct optical figure is 
maintained. 

Beryllium’s combination of low density, high stiffness-to-
density radio and dimensional stability are also important in 
the mirror design and performance.  A number of other 
space-borne optical systems utilize beryllium not only for the 
mirror, but for the mirror supports, gimbals and optical 
benches.  

Some producers prefer an “all beryllium” system. In these 
cases, there is no need to compensate for thermal expansion 
differences between materials so it becomes easier to 
maintain precise alignment of optical components through 
temperature changes. Solar concentrators, astronomical 
telescopes, and weather satellites are among the other space-
based optical systems utilizing beryllium. Sophisticated optical 
systems are opening our eyes to sights never before 
imagined.  

From space, we can now see weather patterns emerging days 
away…sight military targets over distant horizons and read 
alphanumeric symbols at hundreds per second. As these 
systems grow in sophistication and performance, designers 
are coming to rely on one material for the key mirror 
components and the hardware that supports them: Beryllium 
and AlBeMet®. Lightweight, extremely stiff, thermally stable 
beryllium.  

Tactical targeting and firing systems with beryllium and 
AlBeMet® optics have proven themselves beyond anyone’s 
expectations.  New markets are emerging outside the 
traditional military and aerospace. And costs are coming 
down with the steady advances being made in processing the 
materials. 

BERYLLIUM OPTICS 
Designers seeking improved performance are looking 
beyond the capabilities of aluminum and other more 
common materials. In many cases, they are finding 
unmanageable costs or unattractive tradeoffs. Only 
beryllium gives them the combination of properties that 
consistently meets their expectations.  

Beryllium has been the material of choice for highly polished 
scanning and energy-gathering mirrors in military 
applications for more than 23 years. For these critical 
components, the material provides outstanding rigidity, light 
weight and long-term stability. Beryllium mirrors can be 
stabilized to operate over a wide temperature range: from 

4K or -453oF, for use in satellites and other space 

applications to temperatures as high as 500oF. The material 
is also reflective in the far-infrared range (around 10.6 µm) 
with efficiencies as high as those of gold, the usual reflective 
metal of choice. 

EYE ON THE TARGET 
Tactical superiority today means finding your target before 
it finds you…and delivering your blow with unerring 
accuracy, it goes by the name of “target acquisition” and 
with it the US Military can strike targets miles away, in total 
darkness and in any weather. But these highly computerized 
systems, with their Forward Looking Infrared (FLIR) sensors 
and laser transmitter receivers, need a very stable platform 

BRUSH BERYLLIUM & COMPOSITES 

BRUSH BERYLLIUM & COMPOSITES 
14710 W Portage River South Rd 
Elmore, OH 43416-9502 
p: +1 419.862.4490 or Intl: 419.862.4054 
E: berylliumandcomposites@materion.com 

MATERION CORPORATION 
www.materion.com 

©Materion Corporation 

http://www.materion.com/


 One that counters the natural vibration of One that 
counters the natural vibration of the jet, tank or 
submarine in which they are mounted. Even the 
slightest vibration will result in wasted fire power and 
vulnerability to return fire.  

Intricate gyro systems partially compensate, but 
without beryllium housings, gimbals and mountings to 
resist the G loads and vibratory loads, these systems 
could not perform at the levels they do.   With a 
specific stiffness of 650 million psi (45.7 million Kgs/sq 
cm) beryllium can keep deflection below allowable 
limits of 0.0002 inch (0.005 mm). No other material 
comes close in matching its stiffness-to-weight ratio. 

BARE BERYLLIUM MIRRORS 
Bare beryllium mirrors for infrared scanning 
applications were first developed over seven years 
ago because methods available at that time could not 
meet stated quality levels. Nickel-coated mirrors 
were too heavy; replicated mirrors had stability 
problems. 

They exhibit low light scatter in the infrared and are 
five times stiffer than aluminum as measured by the 
Young’s modulus. And, they can be easily matched to 
other metals that have similar coefficients of 
expansion, such as titanium or steel. 

The polished mirror surface has a fairly thick layer of 
BeO. This is an excellent surface for standard IR 
scanning mirrors because it is highly durable, scratch 
resistant and easily cleaned with acetone and tissue.  

When machined or polished, bare beryllium mirrors 
with 1 to 3 square inches of polished surface area are 
less expensive than similar replicated aluminum 
mirrors. When the beryllium mirrors are coated with 
either gold or silver, the cost is competitive with 
similarly coated aluminum mirrors. Beryllium mirrors, 
however, besides being stiffer than aluminum mirrors, 
are also lighter and more durable. 

For larger mirrors, the cost of the beryllium material 
begins to have a significant impact on the overall 
cost, and requirements such as stiffness, light weight 
and durability must be considered in trade-off 
considerations. Cost comparisons with ceramic and 
composites must also include technical feasibility and 
the high cost of tooling and set up.  While costs are 
important, the true test of any mirror and its 
reflectivity and how well it maintains this 
characteristic over the years. For scanning, laser, 
FLIR and tank-sighting mirrors, hot-isostatically 
pressed beryllium exhibits 98.7% reflectivity in the 8-
12µm wave lengths of light without any optical 
coatings. 

Some infrared scan mirrors produced more than five 
years ago have maintained 98.4% reflectivity at 
10.6µm without change in figure. Test mirrors have 
been cleaned over 100 times with lens tissue and 
acetone without loss in reflectivity. Beryllium also 
meets reflectivity requirements of coated mirrors. 
Gold coated over beryllium reflects the same as the 
gold reference, over 97% at 8-12 µm of infrared 
light.  

These performance characteristic make beryllium a 
highly desirable mirror material. The processing 
innovations described above help make it more 
affordable. Hot Isostatically Pressed (HIP) grade of 
beryllium, I-70, has been developed by Materion 
Corporation’s Brush Beryllium & Composites group 
for bare beryllium mirrors.  They are stable over a 
temperature range of 77K to 500K and offer 
superior reflectivity in the far infrared (98.5% at 8-12 
micron wavelengths without optical coatings) over 
that of previously available vacuum hot pressed 
grades. 

Low oxide grades are preferred for bare beryllium 
mirrors because they yield a lower level scatter, 
polish somewhat easier and are less expensive than  
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the higher oxide grades. At 0.7 maximum BeO grade, I-70H is the lowest oxide beryllium commercially available. It is 
manufactured by controlling impact ground powder in the HIP process, yielding a more isotropic material than 
previously available optical grades. 

OPTICAL PROPERTIES – BERYLLIUM 
Beryllium presents an excellent optical surface whether it is polished bare or coated. The material is reflective in far 
infrared efficiencies as high as those of gold, the usual reflective metal of choice. Bare beryllium mirrors provide an 
average of 5-7 x 10-4 BRDF (Bi Reflectance Distribution Function at 2-5o off specular. And their variability in thermal 
expansion coefficient in three orthogonal directions is less than 15PPB/oC. Bare beryllium mirrors for infrared 
scanning applications produced over seven years ago are still in use and show now signed of degradation. These 
mirrors exhibit low scatter in the infrared and have been characterized over a range of 3.0 microns (where they have 
a reflectance of 96%) to 54 microns (reflectance of 99%). 

HIGH SPEED SCANNERS 
The future of beryllium and commercial applications depends on how much the public is willing to pay for shorter 
lines at the checkout counter or higher performance electronic devices.  When the system can accept the cost, the 
use of beryllium can often double the operating speed of bar code readers, laser printers, and other typical types of 
optical scanners. Beryllium presents an excellent optical surface whether it is polished bare or coated. The material is 
reflective in the far infrared with efficiencies as high as those of gold, the usual reflective metal of choice. Beryllium is 
usually selected when weight and inertia factors exceed those of lower cost aluminum.  With its low mass, beryllium 
can be driven through the scanning cycle much faster, with lower power requirements.  But density is not the only 
consideration. Because of the rapid stop and go of these mirrors, very rigid materials are needed to avoid flexing. 
Beryllium has microyield strength that is up to twice that of aluminum; it is four times as stiff, and its stiffness to 
weight ratio, or specific modulus, is almost six times higher. No other material comes close in these comparisons. 
Polished beryllium IR scan mirrors are also in the right reflectivity range – 98% minimum in the 8-12 micron 
wavelength.  
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In laser reticle engravers for microlithography equipment, for instance, the high speeds and rapid changes in direction 
imposed on the mirror could not be achieved without the light weight and rigidity of a beryllium substrate.  For this 
application, a beryllium blank is diamond fly cut around its perimeter into a 5-1/2 inch (129 mm) diameter polygon 
with 24 mirror facets. Each facet reflects the laser beam as the disk spins at speeds of 20,000 to 30,000 revolutions 
per minute. As these devices move to even higher rpms, air bearings rather than ball bearings are required.  Here, 
beryllium becomes essential in order to provide the required stiffness.  Beryllium’s thermal stability is also needed 
because air bearings must be machined to extremely tight tolerances. 

PHYSICAL PROPERTIES - BERYLLIUM 
Weighing only two-thirds that of aluminum, beryllium is one of the lightest structural materials known. Coupled with 
its extreme stiffness, the material provides the ideal combination of properties for applications requiring a high 
stiffness-to-weight ratio. Beryllium’s modulus of elasticity is four times that of aluminum, two and one half times that 
of titanium and twice that of SiC reinforces aluminum. According to a study by the U.S. Army Strategic Defense 
Command, to achieve a stiffness of 67.5% of beryllium the mass of aluminum and titanium must be increased 2.88 and 
1.80 times respectively.  Where micro-creep in payload components is essential, beryllium is also more effective. And 
beryllium is virtually transparent to gamma and x-rays (moth other candidate materials are note.) The beryllium 
matrix is also isotropic (uniform in all directions) giving it the physical stability needed for optical substrate materials. 

THERMAL PROPERTIES – BERYLLIUM 
Beryllium has the highest thermal conductivity among all metals on an equal weight basis and its coefficient of thermal 
expansion closely matches those of stainless steel, titanium, nickel alloys, cobalt alloys and other commonly used 
structural materials. This combination of thermal properties give beryllium a figure stability in mirrors over a 
temperature range from -453oF (-249oC) to as high as 500oF (275oC) for use in satellites and other space applications. 
The thermal diffusivity of beryllium assures rapid temperature equalization. This tends to eliminate or greatly reduce 
distortion which might otherwise occur as a result of thermal gradients. 

OPTICAL MATERIALS 

Property Beryllium 
Precision 

Formed SiC 
20% SiC/Al 

MMC 
6061 T6 

Al 
Young’s Modulus MPa (Msi) 303 (44) 311 (45) 130 (18) 69 (10) 

Density g/cm3 (lb/in3) 1.85 (.067) 2.92 (.105) 2.96 (.107) 2.78 (.10) 

Specific Modulus (Stiffness/Weight) 163 106 40 28 

Coefficient of Thermal Expansion 106/oK 
(106/oF) 

11.4 (6.3) 2.6 (1.4) 12.2 (7.0) 23.4 (13) 

Thermal Conductivity W/cm-hrK (BTU/ft-hr oF) 2.16 (116) 1.56 (90) 1.2 (67) 1.89 (109) 

Microyield (MPa) (ksi) 15-110 (2-16)  None 03 (15) 15-55 (2-8) 
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If the material has a shortcoming, it is in production costs. But recent advances in producing mirror blanks and new 
techniques for machining, polishing and applying reflective coatings to the material have put beryllium on a more cost-
competitive footing. Until a few years ago, beryllium was available only as vacuum hot pressed.  

NEAR NET SHAPES 
At one time, the only way to obtain beryllium mirror blanks was to machine them from vacuum hot pressed block. 
Material utilization was poor, averaging about 30% and costs were very high. New near-net-shape-processing methods 
for mirror components have changed the cost structure dramatically. A combination of hot and cold isostatic pressing 
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(HIP and CIP) cold die pressing and vacuum sintering methods has reduced costs by as much as 50% compared with 
earlier processing methods.  

PROCESSING BERYLLIUM MIRRORS 
In the CIP process, near net shape blanks are made from beryllium powders using flexible polymer molds. CIP is 
followed by vacuum sintering, and where 100% density is required, HIP is performed. Definition of detail in this method 
is excellent. Hot Isostatically Pressed parts utilize an impact-ground powder that is consolidated in a sheet-metal 
container shaped like the final part. The container is degassed, sealed and pressed, typically at 1000oC and 15,000 psi. A 
HIP-grade beryllium is available from Brush Beryllium & Composites as near-net shapes are closed- or open-back 
mirror substrates.  

This grade provides several advantages over previously used materials. It is stable over a temperature range of 77 to 
500K, offers increased reflectivity, 98.5% at 8 to 12µm wavelengths. At 0.5% maximum Beryllium Oxide (BeO), it is the 
lowest oxide beryllium commercially available. The material is manufactured by controlling impact-ground powder in an 
isostatic process to yield a more isotropic material than previously available optical grades. 

Near net shape processing of beryllium is a proven technology, especially for large structures, but production costs 
should be analyzed before proceeding.  Although less beryllium material ends up as scrap when HIP or CIP are used, the 
savings are offset by high initial costs.  Both processes involve tooling costs, so they are utilized when volume of parts or 
a particular shape justifies the expenditure.  Break-even quantities can be easily calculated.  Transforming beryllium 
blanks into finished mirrors entails three basic steps: machining, polishing the surface, and coating with a reflective 
material. The last step is not required for many infrared mirrors.   

MACHINING A BLANK 
Although beryllium can be readily machined using a variety 
of cutting tool materials. The operation must be 
performed without stressing the work piece.  This is an 
integral step in making the mirrors, especially in very thin 
mirrors such as those less than 0.02 inches thick. Damage 
induced by improper machining can go right through the 
material.  This is especially true for open-backed beryllium 
mirrors that have ribs around the circumference and 
radiating from the center.  

Low-stress machining techniques that utilize gas bearings in 
the machine tools are used to achieve the high levels of 
accuracy required. Diamond turning cannot be used on 
beryllium, but a proprietary process produces machined 
beryllium surfaces with better than a 100 Å rms finish that 
can be post-polished to better than 20 Å rms.   

This method can be used when the mirror surface is greater than 0.1 inches thick, and possibly on thinner surfaces, 
especially when consideration is given to the ribbing structure. Beryllium surfaces prepared by this method are polished 
and coated in the same way as other machined beryllium substrates.  
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Beryllium machining also requires special precautions because the dust created during the machining process can cause 
an allergic reaction in some people.  

POLISHING 
The beryllium surface can be readily ground and polished using standard pitch-polishing techniques, but these are time-
consuming and usually very expensive. In order to create a surface that can be readily polished, mirror blanks are often 
plated using the electroless nickel process. 

PLATING 
Although polished bare beryllium has better reflectance in the infrared, Electroless nickel presents a harder surface 
and it can be polished to a lower scatter level. Only a thin film of plated material, 24 to 150 micrometers, is required. 
This surface can be polished to produce a smoothness of better than 5 angstroms rms. 

Unlike aluminum, beryllium can be successfully plated on one side only, minimizing the increase in weight and inertia 
created by the nickel. When greater reflectivity is needed, the surface can be electroplated with hard gold. This 
surface reflects the same as the gold reference, over 97% at 8-12 microns of infrared light.  The choice of metal 
depends on the wavelength were reflectance is required and the efficiency that is desired. 

For mirrors that operate over the visible and infrared wavelengths of light, especially those that require high resistance 
to plastic deformation from severe G-loads or other working stresses, beryllium is plated over the electroless nickel 
Grades containing higher oxide levels are used to achieve a high precision elastic limit. These include grade I-220 
offering microyield strength of 8-14 ksi (55-96 MPa), and grade S-200F, used primarily for optical substrates and 
mirror support benches. 

Because the thermal coefficient of expansion of nickel and beryllium are well matched, these mirrors are usable over a 
wide temperature range. 

Beryllium Optical Grades 
Typical Properties I-70H I-220 S-200FH 
Micro Yield 
PSI (MPa) 

3,000 
(21) 

5,000 
(34.4) 

>3,000 
(21) 

BeO Content, wt % 0.7 Max 2.2 Max 1.5 Max 
Be Content, wt% 99.0 Min 98.0 Min 98.5 Min 
Yield Stress, 
psi (MPa) 

30,000 
(206) 

40,000 
(275) 

36,000 
(248) 

COATINGS 
However, there are some good reasons to avoid using nickel, if possible. Nickel has a highly polishable surface but it is 
not a good reflective surface. Even at its best, the reflectivity of nickel in the IR is inferior to beryllium. Nickel and 
beryllium also differ in thermal rates of expansion and thermal conductivity, so a thick (0.005 inch) nickel coating will 
introduce bimetallic problems.  When the temperature changes, so does the mirror shape. Also over time, the nickel 
surface may degrade and a discoloration will appear on the mirror surface.  

But for directly polished beryllium mirrors in the far infrared, no additional processing beyond polishing is required. 
Beryllium has excellent reflectance in this range and the polished surface is quite hard and very durable. For mirrors 
used in the visible range, additional processing steps are required for both nickel-coated and polished beryllium 
surfaces. 
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The polished surface is evaporative coated with a reflective metal, e.g., gold, silver or aluminum, and a protective 
overcoat, usually silicon oxide or magnesium fluoride.  The choice of metal depends on the wavelength where 
reflectance is required and the efficiency that is desired. 

A number of companies specializing in this area have developed proprietary processes for evaporatively coating bare 
beryllium mirrors with a reflective metal. These processes eliminate or minimize the bimetallic problems associated 
with coating polished beryllium surfaces. However, bimetallic problems associated with these coatings are minimal 
since the surface is very thin (1000 Å), and stresses do not build up to any significant degree. 

Replicating is another method of creating a reflective surface on beryllium and is preferred for odd shapes which 
cannot be directly ground, such as end corners.  It is essentially a transfer process in which the reflective material 
(usually aluminum) is vacuum deposited on a polished master (such as optical glass), then transferred to a suitable 
substrate (beryllium). It is ready for use as is, requiring no further finishing of the surface.  These mirrors reflect 
exactly like that of the original material from which the surface was taken. 

Replication is a very economical method for mass—produced mirrors because thousands of them can be made from a 
single master. It is often the answer for many galvometer, laser printing and infrared imaging systems. The mirror blank 
is attached to the coated glass surface via a layer of epoxy. After the epoxy cures, the glass is removed, but the 
reflective coating remains attached to the beryllium blank. This process requires less restrictive tolerances in beryllium 
machining, but the glass surface must be finely polished. 

ALBEMET® OPTICS 
Designers seeking improved performance are looking beyond the capabilities of aluminum and other more common 
materials. In many cases, they are finding unmanageable costs or unattractive tradeoffs. Aluminum-beryllium gives them 
the combination of properties that consistently meet their expectations. AlBeMet® is an alloy consisting of 
commercially pure beryllium and commercially pure aluminum but can be considered a composite, AlBeMet® sheet; 
plate and bar are powder metallurgy products. The powder is produced by a gas atomization process which yields 
spherical powder with a fine beryllium structure and densified by three consolidation processes, each resulting in 
different mechanical properties while maintaining AlBeMet®’s, unique physical properties. 

MACHINING AND THERMAL CYCLING OF ALBEMET® 
The processing of the optical substrate is relatively straight forward.  AlBeMet® machines similar to aluminum, but 
somewhat slower due to the dulling of the machine tools.  However, there is no progressive machining or acid etch 
required as in beryllium.  The material may be machined almost to its final dimensions during the rough machining and 
before stress relief is applied.   

Rough machining to within 0.10 inches of the finished dimensions is acceptable in and some cases, on non-critical 
surfaces, the dimension can be finished during the first machining operation.  The key to a stable substrate is in the 
thermal cycling after machining and during optical processing.  The finished mirror may require additional cycles and 
processing to demonstrate the part is stable (returns to its original shape and dimensions prior to the thermal cycling). 

ELECTROLESS NICKEL PLATING 
Polished AlBeMet® exhibits significant surface scatter. This type of scatter is inherent in the composite structure and 
cannot be eliminated by optical polishing. Typical surface roughness from an AlBeMet® polished surface is in the 200-
250 angstroms finish. 
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To eliminate this phenomenon an amorphous coating such as electroless nickel is required. Surfaces in the 15 to 20 
angstrom level are achievable, however depending on the CTE of the substrate material, a potential penalty of bi-
metallic effect between substrate and nickel surface finish is possible.  

This would reduce the performance of the optic. Previous work done in the tailoring of electroless nickel dictates the 
phosphorous content in the plating bath needs to be approximately 11% to insure a CTE match close to that of the 
AlBeMet® thereby eliminating any bi-metallic effect.  The plating process as outlined is covered by a military 
specification, which is used throughout industry. 

Advantages over Aluminum 
• Three times the stiffness
• 22% less dense
• Matches CTE of Electroless Nickel (EN) to within 1

ppm
• Superior surface quality with the EN AlBeMet®

matrix
• 28% higher thermal conductivity

Attributes 
• Weldable for the manufacturing of structures and

defect repair 
• Excellent damping properties for products such as

stabilized head mirrors 
• Machinable – similar to aluminum
• Moderate cost to increase performance at a lesser

weight
• Demonstrated to be thermally stable over

temperature ranges of -50oF to 150oF

COSTS 
One limiting factor in the use of beryllium and AlBeMet® has been its relatively high initial cost. Improved processing 
methods, both by Materion Corporation’s Brush Beryllium & Composites and the specialists which machine and polish 
mirror surfaces have brought costs down significantly in recent years. But even with its higher cost per pound, 
beryllium and AlBeMet® are per competitive once all the processing steps are factored in. A study by the U.S. Army 
Strategic Defense Command compared the cost effectiveness (weight, stiffness, IA&T, airborne costs) of beryllium, 
aluminum and titanium mirror substrates. The study showed a machined 12 inch (31.m) mirror in beryllium would 
cost $X based on production quantities of 100. Under identical conditions, an aluminum substrate would cost 2.9X; 
and titanium 3X more.  The costs of polishing the bare surface was somewhat higher for beryllium but it was still the 
best buy overall. 

The study showed a machined 12 inch (31.m) mirror in 
beryllium would cost $X based on production quantities of 100. 
Under identical conditions, an aluminum substrate would cost 
2.9X; and titanium 3X more.   
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Thermal Distortion of AlBeMet® 162H 
Temperature (oF) P-V 

 
RMS 

 
P-V 

 
∆RMS (λ) 

6.0” Diameter Plano Mirror Substrate – 4.0” Diameter Test Area 
Nickel Plating Both  Sides (S/N 1) 
+151 0.149 0.029 0.070 0.013 
70 0.079 0.016 
-47 0.188 0.043 0.109 0.027 
Nickel Plating Mirror Surface Only (S/N 1) 
+150 0.103 0.019 0.040 0.014 
70 0.142 0.033 
-50 0.198 0.042 0.056 0.010 
6.0” Diameter Plano Mirror Substrate - 6’.0” Diameter Test Area 
Nickel Plating Both Sides (S/N 1) 
Ambient 0.567 0.110 
-72 0.514 0.079 0.53 0.031 
Nickel Plating Both Sides (S/N 2) 
Ambient 0.723 0.137 
+150 0.635 0.117 0.088 0.02 
-49 0.84 0.124 0.12 0.02 
8.0” Diameter Spherical Mirror Substrate 
Ambient 0.475 0.069 
+151 0.459 0.065 0.016 0.004 
-50 0.421 0.065 0.054 0.004 
Λ angstroms 

AlBeMet® 162H Optical Substrate Materials Comparison 

Property AlBeMet® 

HIPd 
AL 

6061 T6 
BeS200F 

I-70H 
Stainless Steel 

416 
LANXIDE 
Al/SiC p 

SXA MMC 
2124-T6 30% 
Vol Si Cp 

Fused 
Silica ULE SiC (RB) Zerodur 

Density 
g/cc p 2.10 2.69 1.85 7.75 2.78 2.91 2.19 2.21 2.95 2.53 
(Lb/in3 (0.075) (0.098) (0.067) (0.280) (0.101) (0.105) (0.080) (0.081) (0.107) (0.091) 

Modulus of Elasticity 
GPa E 192 69 303 200 125 117 72 67.6 311 90.3 
(MSI) (28) (10) (44) (29) (18) (17) (10.4) (9.8) (45.0) (13.2) 

Thermal Conductivity 
W/m-K k 210 167 216 24.9 160 123 1.4 1.31 152 1.46 
(BTU/hr ft oF) (121) (96.5) (125) (14.4) (92) (72) (0.80) (0.76) (87.9) (0.84) 

CTE 
PPM/oC α 13.9 22.9 11.4 9.9 14 12.4 0.5 0.03 2.52 0 
(PPM/oF) (7.73) (12.70) (6.30) (5.50) (7.80) (6.90) (0.28) (0.017) (1.40) (0oC-100oC) 

Spécifique Heat 
J/Kg K Cp 1506 896 1925 460 820 870 750 766 670 800 
(BTU/Lb oF) (0.36) (0.21) (0.46) (0.11) (0.196) (0.21) (0.18) (0.183) (0.16) (0.19) 

Specific Stiffness 
GPa m3 g-1 E/

þ
91 25 164 25.4 45 40.2 32.9 30.3 105 35.7 

(106 in)  (373) (102) (660) (104) (178) (162) (132) (122) (421) (146) 

Thermal Diffusivity 
10-2cm 2/s k/

C
66.4 69 60 6.98 70 49 0.85 0.78 77 0.72 

(10-2in 2/s)  (10.3) (10.7) (9.3) (1.08) (10.9) (7.6) (0.13) (0.12) (11.6) (0.11) 

Microyield Strength 
MPa óµ 17.3 240 30 >300 >200 >200  Not Not Not Not 
(Ksi) (2.50) (35.00) (4.30) (>43) (>29) (>29) Available Available Available Available 

Note: Handling Aluminum-Beryllium Alloys in solid form poses no special health risk. Like many industrial materials, beryllium-containing materials 
may pose a health risk if recommended safe handling practices are not followed. Inhalation of airborne beryllium may cause a serious lung disorder 
in susceptible individuals. The Occupational Safety and Health Administration (OSHA) has set mandatory limits on occupational respiratory 
exposures. Read and follow the guidance in the Material Safety Data Sheet (MSDS) before working with this material. For additional information on 
safe handling practices or technical data on Aluminum Beryllium Alloys, contact Materion Brush Beryllium & Composites.   
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14710 W Portage River South Rd 
Elmore, OH 43416-9502 
p: +1 419.862.4490 or Intl: 419.862.4054
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MATERION CERAMICS 
6100 S. Tucson Blvd. 
Tucson, AZ  85706 
p: +1 520.746.0699 
e: ceramics@materion.com 
www.materion.com/ceramics 

MATERION ELECTROFUSION  
44036 S. Grimmer Blvd. 
Fremont, CA  94538 
p: +1 510.623.1500 
e: Electrofusion@materion.com 
www.materion.com/electrofusion 
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