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Abstract : The present study investigates the corrosion behavior of copper (Cu) based conducts predominantly brazed with Sil-
Fos (self-fluxing copper-based filler with silver and phosphorus) within various cooling circuits of demineralized water across
different particle accelerator components at CERN. The study covers a range of sample service time, from a few months to fifty
years, and includes various accelerator components such as quadrupoles, dipoles, and bending magnets. The investigation
comprises the established sample extraction procedure, examination methodology including non-destructive testing, evaluation
of the corrosion phenomena, and identification of commonalities across the studied components as well as analysis of the
environmental  influence.  The  systematic  analysis  included  computed  microtomography  (CT)  of  the  joints  that  revealed
distributed defects across all brazing interfaces. Some defects appeared to result from areas not wetted by the filler during the
brazing operation, displaying round shapes, while others exhibited irregular contours and radial alignment, indicative of a
network or interconnection. The subsequent dry cutting performed facilitated access to the conduct's inner surface and the
brazed joints for further inspection through light and electron microscopy (SEM) and chemical analysis via Energy Dispersive
X-ray spectroscopy (EDS). Brazing analysis away from affected areas identified the expected phases for a Sil-Fos alloy. In
contrast, the affected locations displayed micrometric cavities propagating into the material, along with selective corrosion of
the bulk Cu initiated at the conductor-braze interface. Corrosion product analysis highlighted the consistent presence of sulfur
(up to 6 % in weight), whose origin and role in the corrosion initiation and extension is being further investigated. The
importance of this study is paramount as it plays a crucial role in comprehending the underlying factors contributing to
recently identified water leaks and evaluating the extent of the issue. Its primary objective is to provide essential insights for
the repair of impacted brazed joints when accessibility permits. Moreover, the study seeks to contribute to the improvement of
design and manufacturing practices for future components, ultimately enhancing the overall reliability and performance of
magnet systems within CERN accelerator facilities.
Keywords : accelerator facilities, brazed copper conducts, demineralized water, magnets
Conference Title : ICCMDS 2025 : International Conference on Corrosion and Materials Degradation Studies
Conference Location : Zurich, Switzerland
Conference Dates : January 14-15, 2025

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:19, No:01, 2025

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

9,
 N

o:
01

, 2
02

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

82
26

1.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 19(01) 2025 1

https://publications.waset.org/abstracts/182261.pdf

