WHY DO SEALANTS FAIL 

High & Low Modulus

Sometimes silicone sealants are described as 'High modulus', or 'Low Modulus'. The low modulus products are more elastic and well suited to sealing tasks that need to accommodate more movement without failing. The high modulus products are less able to accommodate movement but will make a stiffer and more rigid final seal. The high modulus products tend to withstand repeated cleaning attempts better than the softer more flexible low modulus ones. 

How much movement is allowed?

One of the primary causes for sealant failure is expecting the sealant to accommodate more movement than it is designed to be able to withstand. While silicone sealants are very strong and elastic when under shear loads, they have only limited adhesive properties under tension. This can result in the bead of sealant pulling away from one side of the joint. 

As a guideline you should not expect a bead of sealant to expand by more than 10% of its original size (some products claim to be able to withstand up to 20% movement, but this does expect almost perfect application conditions). So for example a 10mm wide bead of silicone ought to be able to withstand stretching to 11mm repeatedly without failure. However it is unrealistic to expect a 5mm wide bead of silicone to expand to 10mm. 

If you are unable to reduce the amount of movement expected in a joint, then you need to ensure that the silicone bead width forming the seal is larger so as to accommodate the movement and stay within the 10% threshold. 

Another technique to improve the success rate of seals that need to withstand high movement, is to apply the sealant when the joint is at the far limit of its expected movement, and then only allow the joint to return to its "normal" position once the sealant is cured. A typical example would be when sealing round a bath. It is better to fill the bath with water before sealing. Allow the sealant to cure before draining the water. The will place the sealant under compression when the bath is empty, rather than under tension when it is full. 

