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Connecting Dissimilar Materials
This connection can be metal-to-
metal or even insulator-to-metal. It 
has to be strong, high temperature 
resistant and suitable for use in 
vacuum, as outgassing of flux material 
is not acceptable. The purpose of 
flux material is to remove remaining 
oxides and to reduce the surface 
tension in order to promote wetting 
of the dissimilar materials’ surfaces. 
However, if exposed to vacuum or a 
high temperature environment, the 
effects of the flux on the electronic component are harmful. The flux material, which 
contains acid and salts, changes into the gaseous phase due to its high vapour 
pressure. The resulting condensation of the flux material on the insulators may 
produce conductive paths causing a leakage current. This process will destroy the 
expensive component. Unfortunately, the most active (and therefore corrosive) fluxes 
also form the strongest connections. Some material properties, for example vacuum 
resistance, cannot be obtained when manufacturing under conventional atmosphere 
conditions. One other problem with conventional atmospheres is that gas impurities 
are always embedded in the connecting surface.

The solution to this problem is high vacuum soldering and brazing. For both 
processes the connection between the two dissimilar materials is made by a third 
metallic material, the so called solder or brazing filler material. The exact distinction 
between soldering and brazing is that in the case of soldering (reversible) adhesion 
is predominant, whereas brazing (irreversible) produces diffusion of the materials, 
leading to a much stronger connection. The complete process takes place in a high 
vacuum (HV) or even ultra high vacuum (UHV) environment. These environments 
prevent oxidation and allow the use of a solder made of flux-free material. The 
requirements for components used in a vacuum environment are fulfilled.

To produce components which need to withstand extreme conditions, a furnace 
with special features is required. The furnace needs to be completely sealed to 
permit heat treatment in a vacuum environment. Depending on the materials 
and the solder involved, the temperature has to be adjustable up to approximately 
1200 °C with superior temperature homogeneity and stability throughout the 
entire sample. Data logging is another important factor: the dissimilar materials, 
for example, must have a certain temperature before the filler turns into a liquid. 
Therefore, the furnace should permit controllable and reproducible data logging.

All these requirements can be fulfilled by a metallic furnace such as the Carbolite 
Gero HBO hood furnace which is based on tungsten or molybdenum for vacuum 
applications (HV or UHV) with a usable volume of 10, 25 or 60 l. Depending on the 
customer’s vacuum requirement the leakage rate can be reduced (down to < 10-3 
mbar l/s) and a high vacuum pumping system is attached.

In vacuum the heat transfer is only possible by heat radiation (Planck’s radiation law) 
which yields the best temperature homogeneities, i.e. a temperature gradient in the 
hot zone of ± 3 °C. 

The thyristor-controlled power supplies of the heating zones provide superior 
temperature stability, i.e. a variation with respect to time less than ± 1 °C. Vibration-
free operation is ensured to achieve a bright connection interface free of any 
distortion.

The automated up and down movement of a furnace hood facilitates loading and 
unloading and makes the sample easily accessible. The furnace body and the current 
feed-throughs are water-cooled and each water outlet is temperature controlled for 
increased safety. The operator enters a step program in a program table. The table is 
then loaded into the stored program control and the process runs fully automatically 
without user supervision. Before every start-up the furnace automatically runs 
through a short start routine which involves a test for major leaks and checks 
whether the required pressure is achieved. 

HBO hood furnaces are equipped with a turbo molecular pump in combination with 
a pre-pump as standard. The vibration of the pumping system is decoupled from the 
furnace body. Before loading and unloading the furnace is vented with inert gas for 
particularly pure atmospheres.

The Improved HBO 60 MO/13-1G and fi rst 
Experimental Results
For the production of devices needed for EDX analysers in electron microscopes, 
Carbolite Gero recently developed the HBO 60 MO/13-1G. As the maximum 
temperature for the soldering and brazing process is 1200°C, the installed power 
was adjusted for a maximum temperature of 1300°C. The achievable maximum 
heating rate is 1200 K/h allowing for a fast heat up rate. The system was combined 
with a water cooling chiller. As cycle time plays an important role for industrial 
processes with highest possible throughput, the cool down time is the limiting factor 
of the system. With the implementation of the water chiller control into the PLC 
system of the furnace, it is now possible to control the cooling water temperature 
between 10°C and 25°C. During the cool down of the system, the cooling water’s 
temperature can be reduced to its lowest value. Before opening the furnace, the 
cooling water’s temperature can be increased to prevent the humidity of the ambient 
atmosphere condensing on the water cooled vessel.

This integration is a very cost efficient solution to reduce the cycle time for soldering 
and brazing processes in industrial production. Throughput can be increased by the 
high heat up rate and the fast cool down option of the newly developed HBO.

Whilst pumping down the furnace, the pressure falls below 1 x 10-4 mbar after 
only 4 minutes and below 1 x 10-5 mbar after only 36 minutes. The vacuum receiver 
undergoes a special polishing procedure, and a special cleaning step as well as 
the large CF type vacuum flanges. A turbomolecular pump with a pumping speed 
of 1200 l/s is attached to the system. The measured leakage rate is below 5 x 10-3 
mbar l/s.

Nowadays many components, for example devices used in electron microscopes, satellites or aircrafts, have to withstand challenging environments such as vacuum or 
extremely high temperatures. To manufacture reliable components like these a connection between dissimilar materials is often required.

Connection with high vacuum soldering and brazing: 
hardly any impurities

Image source: EADS Deutschland GmbH

Examples of electronic components

• Components for EDX devices

• Soldering of transmitting tubes / laser tubes

• Aircraft engines and components

• Radiators attached to anodes and collectors

• Circuit boards in jet planes

• Electron tubes

Conventional connection: gas impurities are 
clearly visible
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The HBO 60 MO/13-1G with automatic software control 

and high vacuum pumping unit.

Schematical drawing of the HBO 60 MO/13-1G. The usable volume 

has a diameter of 400 mm and a heated height of 500 mm. The 

maximum temperature is 1300°C. Argon can be used to fl ood the 

furnace in partial pressure mode.

Application Example

Navigation systems are increasingly used in 
cars, mobile phones and other electronic 
devises. Speed measurement and a 
positioning accuracy of a few meters are 
common features of these systems. The data 
for the Global Positioning System (GPS) on 
which most navigation systems are based 
is provided by satellites. In 2015 as many 
as 31 satellites are moving in their orbit 
around the earth. At a height of 20,000 km 
the satellites are exposed to vacuum and 
extreme temperatures and the electronic 
devices which are part of the satellite need 
to withstand this environment. High vacuum 
soldering and brazing is the most effective 
method for producing electronics that meet 
these demands.

Precision Heated Hybridisation Oven
UVP, LLC offers a range of hybridisation ovens with microprocessor controls for maintaining 
precision heating and mixing of samples. The dynamic mixing capability is ideal for creating 
the optimum conditions needed for cDNA library screenings, primer synthesis and nucleic acid 
hybridisation.

Models include the HM-4000 Multidizer™ Hybridisation Oven is designed with a variety of 
motion options – shake, rock, roll and rotate. Two compartments allow for hybridisation 
and blotting procedures requiring different settings. Each section operates independently for 
multi-function operation. The lower chamber features the state-of-the-art microprocessor 
temperature and variable speed controls:

Features include: temperature control (ambient to 99.9°C); variable speed control (10 to 15 
RPM); large LED display; stainless steel internal construction; multiple bottle sizes twenty 35 
x 150mm or ten 35 x 300mm bottles; off-set bottle positioning ensures thorough mixing of 
samples.

The upper chamber of the HM-4000 has a temperature range ambient to 80°C and operates 
with a roller action to operate a shaker tray (included) or an optional orbital tray for accommodating a variety of container sizes. Switch 
to bottles with the use of an optional acrylic carousel. Variable speed control of 12-20 RPM enables consistent saturation of samples for 
washing or hybridisation. Optional shaker tray speed: 54 – 106 cycles/min. Optional orbital tray speed is motorised from 1 – 30 RPM.
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New Aluminium Topped 
Programmable Hot Plate 
for Work with Solids Directly 
on the Heater Surface

Torrey Pines Scientific, Inc announces its new 
EchoTherm™ Model HP61A Programmable Hot Plate with a 
12” x 12” milled-flat cast aluminium heater top. 

Applications include wafer processing and annealing, 
polymer engineering, baking photo resists, wax and glue 
heating and bonding, micro fabrication and encapsulation, 
surface mount soldering, and heating any sample directly on 
the heater surface.

The heater plate is 12” (305 mm) x 12” (305 mm) milled-
flat cast aluminium for even heating across the surface. The 
temperature range is from ambient to 450°C controlled to 
±1°C of the target.  Accuracy is 1% of the reading using a 
platinum RTD sensor in the heater top.  The unit is supplied 
with a temperature calibration certificate traceable to NIST.

With the EchoTherm™ Model HP61A programming is done 
through the front panel membrane switch and liquid crystal 
display.  The unit stores ten programs in memory of as 
many as 10 steps each where each step is a temperature, 
temperature ramp rate if wanted, and time.  Each program 
can be made to repeat automatically from 1 to 99 times 
or infinitely.  All programs are stored electronically.  
Temperature ramping rates are settable in 1ºC/Hour 
increments from 1ºC/Hour to 450ºC/Hour.

The unit has a countdown timer with alarm and user 
settable Auto-Off, and RS232 I/O port for computer control 
or data logging. The Model HP61A is available in 100, 115, 
and 230 VAC, 50/60 Hz models.

 33372pr@reply-direct.com

New Temperature Control Solutions for the Laboratory 
and Process Industry
At Achema 2015 Huber Kältemaschinenbau presented a 
range of new and improved temperature control solutions 
from -125 to +425°C for research laboratory and process 
industry. On a 208m² stand, visitors viewed an interesting 
cross-section of the Huber product range, including Unistats, 
Unichillers and classic bath circulators, as well as specialised 
equipment and ATEX solutions. 

One focus of the presentation was the Unistat series of 
dynamic temperature control systems. Unistats are ideally 
suited for applications in process engineering and allow 
(worldwide the only system) a continuous scale-up through 
research, kilo lab, mini plant, pilot plant and production. 
There are more than 60 models available with over 200 
variants with capacities up to 130 kW. Unistats can also be 
combined with steam or cooling liquid and are thus suitable for applications beyond 10 m³ reactors.

In addition to the Unistats there were new products, including Unichillers with Pilot ONE controller, improved MPC circulators 
and special Unistats with increased pressure pumps. Also the popular ‘Hubear’ mascot was represented in the form of cuddly 
teddy bears, but only while stocks last.
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