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Abstract: With the rapid advancement of modern industry , the demand for high-performance materials has grown
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significantly. Titanium/duplex stainless steel composite plates, known for their exceptional corrosion resistance ,dem-
onstrate vast potential for diverse applications. In this study,a bimetallic composite plate comprising TP270C titanium
alloy and SUS821L1 high-strength duplex stainless steel was fabricated using explosive welding. The microstructural
characteristics of the composite plate interface were thoroughly investigated through metallographic microscopy ,scan-
ning electron microscopy ( SEM ) , energy dispersive X-ray spectroscopy ( EDS) , and electron backscatter diffraction
(EBSD). Additionally, the welding quality was systematically evaluated. The results showed that the welded interface
exhibited an intermediate structure between flat and wavy when the interface deposition energy was low. In contrast,
the welded interface displayed a wavy structure at higher interface deposition energy. Element diffusion and grain re-
finement were observed in the regions adjacent to both interfaces. Complete recrystallization predominated in the wel-
ded interface ,molten zone,and adiabatic shear band. Near the welded interface, titanium underwent partial recrystal-
lization , while duplex stainless steel exhibited a combination of partial recrystallization and deformed grains. Localized
thermal accumulation facilitated grain growth in the molten layer,whereas titanium particles encapsulated within the
molten layer exhibited refined grain structures. Mechanical performance tests indicated that the sample with higher

interface deposition energy achieved a 40.33% increase in shear strength and a 4. 52% improvement in bending
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strength compared to the sample with lower interface deposition energy.
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Fig. 2 Schematic of the tensile shear apparatus and tensile shear test samples

YEH 71 (Force)

|

7
(SUS821L1)
72 /

’ 100 ’

(a) =EEHEE (iﬁ :mm)

(a) Bending device(unit:mm)

-A [E88 2-B [HENSSE
mmi
L e
(b) & MK I
(b) Bending test sample

P 3 s e S A

Fig. 3 Schematic of the three-point bending apparatus and bending test samples
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(a) Metallographic interface at 100 times magnification (b) Metallographic interface at 100 times magnification
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(c) Metallographic interface at 200 times magnification (d) Metallographic interface at 200 times magnification
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Fig. 4 Metallographic images of the bonding interface
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(a) Interface observed under a scanning electron (b) Interface observed under a scanning electron
microscope at 500 x magnification microscope at 700 x magnification
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Fig. 5 Scanning electron microscope images of the bonding interface
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(a) EDS line scanning area and result graph
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Fig. 6 EDS line scan results
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Fig. 7 EDS point analysis positions
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Table 3 Point analysis results of sample 1
1 2 3 4 5 6 7 8 9 10
Ti(Wi%)  73.92 49.25 11.03 99.32 73.72 93.48 0.76  99.07 0.54  99.86
Fe(Wi%) 26.08 50.75 88.93 0.68 26.28 6.52 99.24 0.93  99.46 0.14

x4 2SHERRITER
Table 4 Point analysis results of sample 2
1 2 3 4 5 6 7 8 9 10
Ti(Wi% ) 23.62 15.66 97.12 14.43 99.30 1.77 99.64 2.48 99.34 0.58
Fe(Wt%)  76.38 84.34 2.88 85.57 0.70  98.23 0.36  97.52 0.66 99.42
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(c) Recrystallization distribution map
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Fig. 8 EBSD images of the bonding interface
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Fig. 9 Grain distribution map of the bonding interface
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