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Microstructure and Formation of Melting Zone in the Interface of C276/304L
Explosive Welding Composite Plate

CHEN Kai, MA Yong, HE Yao, DING Qi-qi, WANG Guo-ping, CHEN Wen-lin

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT: The paper aims to reveal the formation mechanism of melting zone in the interface of C276/304L bimetal. A
well-combined composite plate was obtained by the explosive welding process, and the microstructure and microhardness dis-
tribution of the composite interface were observed and measured. ANSYS/AUTODYN numerical simulation was used to ana-
lyze the interface formation process, and to explore the inherent relationship between the change of the interface temperature
field and the formation of the melting zone structure. The results showed that the materials of interface experienced rapid tem-
perature rise due to high strain rate and severe plastic deformation in the composite process. The heating rate can reach ca.
2.35%10° °C/s, which caused local material to melt and mix, and form vortex under the action of rotation. Then the melting ma-
terial underwent a rapid cooling process, the cooling rate can reach 107-10° °C/s, forming a unique microstructure. High temper-
ature, high pressure and high plastic deformation lead to the formation of the melting zone, and also affect the interface hardness.
This study verifies that the formation of the melting zone is related to the high heating rate and cooling rate in the composite
process. Meanwhile, strain hardening of the interface for severe deformation was observed.
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Tab.1 Parameters of material model and EOS equation of state
/ o/ Gruneisen
pl(grem™3)  Tw/°C GPa B n m (J-K kg™ Cl/(km-s™") S Io pfem
C276 8.89 1370 0.347 0.65 0.59 0.06 1.44 438 4380 1.92 2.59 0.3
304L 8.03 1423 0.203 0.21 0.36 0.06 1.17 502 4570 1.49 1.93 1.5
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Fig.2 Microstructure of melting zone in the interface
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Fig.3 Distribution of temperature and pressure near the
interface and simplified model in explosive welding process
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