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Features 
 

• Stress analysis and conventional strain gauge installation. 
• ¼, ½ and full Wheatstone bridge configuration. 
• Cryogenic installations ranging from -269°C to +90°C. 
• Installation of foil strain gauges that operate -269°C to +300°C. 
• Ceramic cement installations with free filament strain gauges 

with the ability to go up to +800°C. 
• Spot welding strain gauges, allowing customers to perform 

installations on-site. 
• On-site projects considered. 

 
Overview 
 

We are an independent company with over 35 years’ experience of custom strain gauge measurement on customer 
components to obtain accurate and reliable data for static and fatigue test applications. As such we have the freedom to 
select the most suitable products, i.e. strain gauges, adhesives, coatings, etc. This ensures that the final installation has an 
unbiased selection of parts to produce the best results. 
 
We cover most material types such as, aluminium, steel, titanium, fiberglass laminates, carbon fibre composites, glass, etc. 
We are also happy to trial bonding to materials as part of R&D projects. Our technical team will establish which strain gauge 
and consumables are required to suit the application and environment. This can be done over the telephone or email for a 
quick response. 
 
PCM does not subcontract strain gauging services to any third party or individual. This ensures that the correct processes 
are used and that high standards are maintained. 
 
Once the strain gauge installation is complete, we can then provide a force calibration, either traceable or accredited to 
UKAS 17025:2017 thanks to our in-house calibration laboratory. We can apply a known force to the component and provide 
you with a calibrated output in micro strain (µƐ) or mV/V, depending on the Wheatstone bridge configuration. 
 
When the strain gauged components are ready to leave us, we can also provide you with a data logging system if required. 
We have +100 channel data logging systems available for weekly hire. We would set up the software ready for testing and 
provide free in-house training of the complete system at our premises in Kenilworth, Warwickshire. This allows you to take 
control of your own testing, experiencing first-hand what events have taken place during the test. This has an added cost 
benefit to you as you will not require sub-contracted engineers on site to gather data, thus saving daily charges and 
expenses. 
 
Facilities 
 

Our facilities have been custom designed to suit strain 
gauge installation and calibration to a level expected from 
leading motorsport and aerospace companies. In recent 
years we have expanded our building from one unit to three 
industrial sized units to provide up to 9000sqft floorspace.  
 
Each strain gauging process has its own dedicated room 
within our premises and in most cases are temperature-
controlled environments. 
 
The preparation room allows for many different initial 
mechanical cleaning techniques, including air abrasion. 

The bonding room is temperature controlled and humidity levels are monitored. The air is cleaned to 1-micron particle size 
and equipped with a laminar flow bench for optimum air quality during the bonding process. 
 
We adopt a high accuracy marking out technique for all strain gauge locations and strain gauges are positioned using 
microscopes to ensure optimum alignment. 
 
For temperature compensation and to cure cements we have a range of ovens that go up to 450°C. All ovens utilise the 
latest data logging hardware to ensure full traceability of the cure or temperature test cycle.
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Overview 
 

Foil strain gauges are the most used strain gauge type. They are suitable for installation on most materials and can be used 
for static, dynamic, or high elongation applications. 
 
Below are some images of typical installation examples. 
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Features 
 

• Ceramic cement installations using free filament strain gauges, suitable up to +800°C. 
• Suitable for both static and dynamic applications, depending on the strain gauge type. 
• Cryogenic installations ranging from -269°C to +260°C. 
• Highly specialised custom installations using adhesive mounting technique. 

 
 
Ceramic 
 

 

A ceramic cement installation should only be applied by the most experienced 
technicians. The cement is hand painted onto the test specimen. The handling and 
application of the adhesive is critical as this is the barrier between the strain gauge 
and test piece. 
 
Any deviation from a near perfect installation will show during a test. The results will 
prove poor, or unreliable and/or delamination will occur. 
 

The strain gauge itself is a free element grid. This is an open wire grid mounted on an envelope backing. The handling of 
this component again is critical. The way to attach the leads to the strain gauge legs is by using a micro spot-welding 
machine. 
 
All the work must be carried out using a microscope and within a clean, environmentally controlled area. Here at PCM we 
use 500ºC ovens to carry out decontamination routines for cleaning and testing. 
 
The silica based cement has been developed to bond strain gauges onto super alloys, stainless steel, titanium and other 
non-ferrous alloys. It is not suitable for use on mild steel. The thermal expansion is compatible with Inconel (11ppm/°C or 
7ppm/°F). 
 
 
Cryogenic 
 

With temperatures decreasing, the choice of strain gauge, adhesive and other consumables 
suddenly reduce. Consideration should be given to: 
 

• Material thermal contraction coefficient between the material and the strain gauge. 
• Expected strain limits at test temperature and number of temperature cycles. 
• Modulus effects with overall performance. 
• Environmental sealing is critical for a successful the installation. 
• Solder melting points and use of fluxes to get quality solder joints. 
• Interbridge wires and cables need to be PTFE based materials. 

 
 
There are two adhesives that will cover most installations. They are either two-part epoxy or epoxy phenolic. Each adhesive 
has its own advantage and would be selected based on the project specification and ease for clamping during the cure 
process. 
 
An installation of this nature should only be carried out by experienced technicians that appreciate the detail required to 
provide a long-term solution. If working on super conductor systems, it is very important that the clamping pressure is 
correct as the glue lines need to be thin and soldering techniques are also considered, as some components are virtually 
impossible to solder to once the strain gauge is bonded! 
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Features 
 

• Half bridge installation suitable for fluctuating temperature conditions. 
• Suitable for a -200°C to +140°C temperature range. 
• An internally strain gauged position improves loading performance. 
• Using bolt gauging methodology offers minimal mechanical removal. 
• Non-linearity typically ±0.25% RO, depending on the bolt quality. 

 
 
 
 
Bolt strain gauging applications are undertaken to order, as such the exact specification will be established during the initial 
enquiry and quotation stages as there are many variations available. There are two main methods to perform bolt gauging:
        

1) Externally Strain Gauged 
Installation completed by reducing the outer diameter on the shank of the bolt and applying a full bridge to this 
reduced area.         

         
2) Internally Strain Gauged 

This is done by spark eroding a 2mm hole down the centre of a bolt and applying a strain gauge on the neutral 
axis. The strain gauges installed are used to measure the tensile strain of a bolt up to a limit of 5% strain. This 
installation is recommended if ordinary strain gauges cannot be mounted on the bolt surface. 

 
Accurate tensile  measurements are possible by calibrating the bolt after the strain gauge installation procedure. The bolts 
can be load calibrated using our in-house calibration facility.       
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Features 
 

• Minimal surface preparation; ideal for on-site installations. 
• Depending on gauge used, suitable -196°C to +950°C. 
• Optional: Integral leads so that soldering is not required. 

 
 
Applications 
 

• Structural/construction tests. 
• Aerospace – heat exchanger. 
• Automotive – exhausts, manifolds etc. 
• Static and dynamic measurements. 

 
 
Description 
 

Spot weldable strain gauges are designed for spot welding to structures and components. They are ideal for applications 
where conditions do not suit standard strain gauge adhesive curing and clamping requirements.  
 
Surface preparation is minimal; the strain gauge locations should be dressed to a smooth, void free finish and then a wipe 
down with solvent cleaning fluid is all that is required.  
 
Spot weldable gauges are attached using a portable stored energy hand-probe spot welder, the Model 700. The amount of 
energy used is only around 20-30 joules and the size of the dot weld is typically 0.5mm diameter. For more information 
regarding the Model 700, please refer to Page 3 of this datasheet. 
 
To offer a full solution, PCM can supply the spot weldable gauges fitted with connector and extension leads so that the 
installer does not need to carry out any soldering on-site. Strain gauge installation training is another optional service that 
PCM can provide. 
 
Generally, there are two spot weldable strain gauge types offered by PCM, LWK and KHC. Due to the value of KHC gauges, 
PCM would perform the installation. 
 
Contact PCM to discuss your application with an engineer and we can advise the best solution for your project.  
 
 
Typical Specification: LWK Strain Gauge 
 

PARAMETER VALUE UNITS 
Strain Range ABSOLUTE LIMIT ±5000 µƐ 
Temperature Range -195 to +260 °C 
Minimum Bend Radius 50 mm 
Leads 250mm Teflon insulated wire, 3-wire configuration. - 

 
 
Typical Specification: KHC Strain Gauge 
 

PARAMETER VALUE UNITS 
Strain Range ABSOLUTE LIMIT ±1000 µƐ 
Temperature Range -195 to +950(1) °C 
Minimum Bend Radius  mm 

Leads Mineral insulated cable 1.6mm Ø, 2m long complete 
with soft lead connection (50mm). - 

 
(1) Depending on the model chosen. 
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Example Installations 
 

 
 

The above example shows the spot weld pattern that an installer will need to follow to ensure quality data capture. 
 
  
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

This is an example of a LWK spot weldable strain 
gauge installation on some rebar. 

Key points to note from this image include how 
the strain gauge surface has been prepared.  

The ‘dots’ visible around the perimeter of the 
strain gauge are the weld points, fusing the gauge 
into position. 

Once the strain gauges are in place, the cannot 
be removed and reused elsewhere. 

This is an example of a KHC spot weldable strain gauge 
installation on an exhaust system. 

The strain gauges are encapsulated and are protected against 
moisture. Additional moisture protection is not required. 
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Features 
 

• Portable and lightweight. 
• Available for hire or purchase. 
• Perfect for on-site strain gauge welding/soldering. 

 
 
 
 
 
 
 
Description 
 

The Model 700 spot welder has separate visual and audible indicators that monitor welder status. Weld energy is 
continuously adjustable from 3 to 50 joules, making the Model 700 an excellent choice for installing weldable strain gauges 
and temperature sensors, as well as small thermocouples and light-gauge metal. 
 
Supplied with a lightweight soldering pencil, the spot welder has a front panel control to adjust the soldering tip temperature 
for a wide range of soldering applications in the field or laboratory. 
 
A useful feature, the “Low Battery” light warns the user when the internal, sealed lead-acid battery requires charging. A 
battery charger is included to charge the battery to full, with no danger of overcharging. Indicator lights monitor the battery 
charge rate. 
 
Compact and portable by design, the Model 700 features a convenient integrated storage space for cables, battery charger 
and instruction manual. 
 
Typical Specification General 
 

PARAMETER VALUE UNITS 
Weight 9.5 KG 
Overall Size 230 x 230 x 250 mm 
Recharging Power 115 or 230 (50-60Hz) Volts AC 
Operating & Storage Temperature -20 to +50 °C 

 
Typical Specification Welding 
 

PARAMETER VALUE UNITS 
Weld Energy Range 3-50(2) Joules 
Weld Repetition Rate MAXIMUM 20 Per Minute(3) 
Welds Per Battery Charge Approx. 2000 at 30 joules(4) Welds 
Battery Charge Time FROM EMPTY 12 hours to 75%, 18 hours to 100% - 
Battery Sealed, rechargeable lead-acid (non-liquid) 12V - 
Welding Probe Manually fired with trigger control and ‘steady rest’ - 
Welding Cables 2x 1.5m cables, fully flexible. - 

Weld Energy Monitor Calibrated front panel control with READY and WAIT 
indicators; audible indication selectable. - 

 

(2) Maximum open circuit voltage less than 25VDC. 
(3) At typically 30 joules. 
(4) The equivalent of approximately 40 LWK gauge installations. 
 
Typical Specification Soldering 
 

PARAMETER VALUE UNITS 
Temperature Control Continuously variable with bands indicating melting range of solders. - 
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PARAMETER VALUE UNITS 

Soldering Pencil 31g rated at 25 watts. 12-volt operation. Tip temperature adjustable 
from +90°C to 480°C. - 

Soldering Duration 4 hours using +183°C melting point solders (with initial full charge). - 
 
Panel Control Features 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer 
 

Modifications reserved. All details describe our products in general form only. PCM assumes no liability whatsoever and 
disclaims any express or implied warranty relating to sales and/or use of PCM products including liability or warranties 
relating to fitness for a particular purpose. 


