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Abstract: Brazing has a wide acceptance in industries and its simplicity in variety of application attracts more and more patronage. 
The strength of brazing joint determines the reliability of brazed engineering components. So the need to ascertain the reliability or to 
predict its failure (without some destructive testing) becomes high even with a computer aided analysis using the Finite Element 
Analysis. Here, we have employed the services of FEA software, Abaqus CAE, as a tool for the computer calculation to investigate a 
joint case of cemented carbide brazed with silver-based filler metal. In this paper, 2D analysis has been adopted because the thickness 
of the material (in 2D) does not influence the final calculation results. We have applied constant loading and constant boundary 
condition to explore data from the elastic and plastic strain analysis through which we were able to predict the maximum joint 
strength with respect to the joint thickness. The pattern of the meshing was also significant. And the result could be transferable to a 
real-life field situation. The final results showed that there is an optimum thickness of the filler metal with the maximum strength 
which matches that obtained from experiment. 
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1. Introduction 

In the field of processing using the die, the use of 

materials with superior wear resistance is an easy 

method of cutting cost. One of the particularly 

superior materials is PCD (polycrystalline diamond) 

with its high heat and wear resistance. PCD is sintered 

on hard metal, cemented carbide as shown in Fig. 1 

with the braze material in the gap. Fig. 2 shows an 

example of a PCD punch. The strength of the PCD 

tool depends on the strength of the brazing. The 

authors obtained relationship of the bending strength 

with the brazing thickness to study the brazing of the 

super high alloy, as shown in Fig. 3. The difference 

between cemented carbide ○ and ● is application of 
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pressure to brazed joint [1]. From the result of 

experiment, it was understood that strength improves 

when brazing thickness is more than 25 µm. In this 

article, the analysis was based on the phenomenon that 

joint strength decreases when brazing thickness 

becomes thin using a finite-element analysis and 

attention was paid to the extreme difference between 

the hard metal and the brazing filler material and that 

was considered. 

2. Finite-Element Analysis 

The authors performed a finite-element analysis in 

reference to the specimen which was used (as in Fig. 4) 

for experiment [2]. In experiment, specimens of 

cantilever bending test of section dimensions, 4 mm × 

4 mm were used and, load was applied at the position 

of 20 mm from the brazing joint. The mechanical 

properties of the hard metal (cemented carbide) and 
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of brazing, it can be explained why strength increases 

if brazing thickness goes large until a particular point. 

References 

[1] Watanabe, K., Mori, K., Fujishita, Y., Kirihara, K., and 
Sakata, K. 2013. “High Reliability Brazing Technique on 
Brazed Joint of Cemented Carbide/Silver Solder.” Japan 
Society of Materials Science Reliability, Destruction 
Dynamics Combination Symposium Lecture Memoirs: 

105-8. 
[2] Takenouchi, K., Mori, K., Richard, M., Fujishita, Y., 

Eguchi, T., and Sakata, K. 2015. “Improvement of 
Reliability of Brazing Joint on Cemented Carbide Alloy 
with Low Melting Point Silver Brazing Filler Metal.” 
Japanese Mechanics Kyushu Branch Office Nagasaki 
Lecture [memoirs]. 

[3] Association of Japan of welding. JWES joining, welding 
technology Q&A1000. http://www-it.jwes.or.jp/qa/details. 
jsp?pg_no=0080010080. 

 


