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Laser-foundry process of manufacturing bimetals 

L. Golovko, V. Romanenko PhD, M. Bloshchytsyn, S. Salii, , I. Svichkar

Abstract. Using two-layered steel bimetals in modern production leads not only to substantial savings of expensive 
materials but also qualitatively new properties of products are achieved. Theoretical and experimental studies of the 
process of manufacturing sheet bimetals using laser-foundry processes, in which a metallurgical bond is provided 
between its components, have been carried out. The temperature field was simulated in a two-phase medium during 
the fusion of the bimetal. The combined laser-foundry process was carried out in two stages. On the surface of 
samples from heat-resistant stainless steel 20X23H18(AISI 310S), concentric protrusions of various shapes with 
different geometrical sizes were formed using focused laser radiation in a pulsed high-frequency mode. After that, 
the surface of the samples was poured molten structural carbon steel C .3(AISI A284Gr.D). The results are shown 
that by controlling the shape of the protrusions of the functional layer, an increase in the temperature in the fusion 
zone, which in turn leads to the formation of a reliable connection between the components. Two things are 
important for the creation of complete metallurgical bonding between two metals, first a sufficient temperature of 
overheating of the melt with respect to another, by an amount depending on the size and shape of the deposited 
relief, and the second — the rate of cooling of the melt, is due to the thickness of the second component layer and 
pouring pattern. 
Keywords: casting, bimetals, laser surface structuring, laser-foundry processes. 

-

. ., . ., . ., . . . .

:
, 

. 
- , 

. 
. -

.  20 23 18 

. 
.3. 

, 
, 

. 
: , , 

,  - , 
. 

: , , , -

:
1. T. Heijkoop. Cast-Bonding—a New Process for manufacturing Composite Wear Products / T. Heijkoop, I. R.

Sare. // Cast Metals. – 1989. – 2. – . 160–168., DOI: 10.1080/09534962.1989.11818997
2. 99323 / . . , . . , . . , . . . // 

. – . 25.05.2015.
3. Development of the laserfoundry process for manufacture of bymetalls  / L. Golovko, S. Salii, M.

Bloshchytsyn,W. Alnusirat // Eastern-European Journal of Enterprise Technologies,  4/1 ( 94 ) 2018. - p.47 -
54.

4. Baron C. The determination of the thickness of composite layer for ball casting / Baron C, Bartocha D, Szajnar
J. // Archives of Materials Science and Engineering. – 2007. – 28. – . 425–428.

5. . . 
: . . . ./ . . . - ., 2014. - 186 . – :

http://ela.kpi.ua/handle/123456789/8128.
6. New trends and advances in bi-metal casting technologies / M. Ramadan, N. Fathy, K. S. Abdel Halim, A. S.

Alghamdi. // International Journal of Advanced and Applied Sciences. – 2019. – 6. – . Pages: 75–80.

262


