
PACS: 81.15.-z 

Study of multilayer Au–Ru coating with barrier anti-diffusion sublayers  
of Co-W and Ni-Mo alloys 

G. P. Gololobov 

Ryazan state radio engineering university named after V. F. Utkin 
59/1 Gagarina st., Ryazan, 390005, Russia 

E-mail: gololobov.gennady@yandex.ru

Received 23.05.2024; revised 4.06.2024; accepted 10.06.2024 

A study of gold-ruthenium electroplating with technological anti-diffusion sublayers of 
Co-W and Ni-Mo alloys was carried out. The contact parts of serially produced MKA-14 
reed switches served as prototypes. The influence of these technological sublayers on a 
number of basic characteristics of the coating, such as microhardness, porosity and rough-
ness, was assessed. The change in the state of the surface of the contact part during the lay-
er-by-layer formation of the coating was studied. Switching tests of batches of experimental 
magnetically controlled contacts MKA-14 with three types of gold-ruthenium contact coat-
ing were carried out in the modes of 50 mV, 5 A, 50 Hz and 12 V, 0.25 A, 50 Hz. The dy-
namics of changes in their contact resistance during switching is analyzed. 

Uspekhi Prikladnoi Fiziki (Advances in Applied Physics), 2024, vol. 12, № 3 

Keywords: reed switch, gold-ruthenium coating, anti-diffusion layers, Co-W and Ni-Mo 
alloys, porosity, surface roughness, contact electrical resistance, switching tests. 

REFERENCES 

1. Trofimov V. I., Growth and morphology of thin
films, Moscow, Energoatomizdat, 1993. 

2. Abbot W. H., Proceedings of 49th IEEE Holm
Conferece on Electrical Contacts. Washington, USA, 2003. 

3. Karabanov S. M., Zh. Prikladnoi Khimii 81 (6),
961 (2008) [in Russian]. 

4. Bernasconi R., J. Electrochem. Soc. 165, 13 (2018).
5. William D. S., J. Electrochem. Soc. 167, 6 (2020).
6. Shishkina L., Electroplat. Surf. Treat. 2, 20–26 (2011). 
7. Kondati-Natarajan S., J. Chem. Phys. 152, 144701

(2020). 

8. Li Z., Materials 13, 5049 (2020).
9. Shishkina L., Coatings 2, 1–7 (2012).
10. Shishkina L., Izv. SPbGTU 11, 124–127 (2011)

[in Russian]. 
11. Gololobov G. P., Vest. of RSREU 13, 66–69

(2003) [in Russian]. 
12. Karabanov S. M., Techniс. Phys. Lett. 41, 691–

693 (2015). 
13. Myshkin N. K., Konchits V. V., Brownovich M.,

Electrical contacts, Dolgoprudny, Intellect, 2008. 




