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The development of a He-cooled divertor for a demonstration reactor (DEMO) is dependent on the reliable 

joining of refractory metals such as tungsten and reduced activation ferritic-martensitic steels such as 
EUROFER97. One of the joining technologies currently being developed is high temperature brazing. Due to 
differences in material properties between tungsten and EUROFER97, high stresses can occur as a result of the 
joining process in addition to the thermal and mechanical loading. Under cyclic loading the presence of these 
high stresses can result in fatigue and other forms of failure. 

Due to the presence of analytical singularities, complex stress states in the region of the joint and the lack of 
material property data for brazed layers, no robust technique exists at present to predict the stress states in such 
joints and consequently allow joint fatigue life estimations. Therefore practical procedures are being developed 
to assess both the design and the fatigue performance of brazed joints under different types of loading. The 
procedures aim to be generic and account for residual stresses due to the manufacturing, plasticity, brazing 
technique and geometry of the joint. 

The challenges that must be addressed when modelling dissimilar brazed joints are discussed in this paper 
along with results from an initial attempt to model a tungsten to EUROFER97 brazed joint. Future work on 
developing methods to assess the fatigue of brazed joints, the validation strategy for these procedures and 
proposed design sensitivity studies are also discussed. 
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