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Abstract: The welding materials and processes of fusion welding joint for TA1-X80 explosive compos-
ite plate were designed by corresponding welding experiment. Based on the microstructure, composi-
tion and properties of the welded joints, a good welding material and process as transition layer for
welding titanium-steel composite plate was obtained. The results show that Y-type groove and double-
layer transition for metallurgical connection of titanium-steel composite plate are effective. The doub-
le-layer consists of nearly titanium layer of Ti-Ni-Al alloy and nearly steel layer of Ni-Cr-Fe alloy. The
weld microstructure is changed from coarse equiaxed grain in the titanium layer to fine equiaxed grain
or dendrite in the transition layer, and finally is interlaced with the structure of steel. The tensile and
yield strength of the welded joint are 501. 1MPa and 373. 0MPa respectively, which reach the equal
match. But the plasticity and toughness are slightly insufficient, which can be improved subsequently
by reducing the thickness of the transition layer and adjusting the elements for refining grain size.
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Fig. 1 Schematic diagram of composite plate docking test
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Fig. 2 OM images of TC4/TAl1(a) and YC-GX80/X80(b) of test plate A
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Fig. 3 OM images of each weld joints of test plate A (a) TC4/nearly titanium layer 1# ; (b)nearly titanium layer 1#/nearly steel layer;

(c)nearly steel layer/steel layer
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Fig. 4 OM images of each weld joints of test plate B (a) TC4/nearly titanium layer 2% ; (b)nearly titanium layer 2%/nearly steel layer;
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Fig.5 EDS results of butt joint surface of test plate B (a) TC4/nearly titanium layer 27/nearly steel layer;

(b)nearly steel layer/steel layer
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Table 1 Mechanical properties of two test plates butt joint
Pl Tensile Yield Elongation/ Section Impact Bending
ate
strength/MPa strength/MPa % shrinkage/ % energy(25°C) /] strength/MPa
A 210.5 126. 8 4.3 12 18 950
B 501.1 373.0 9.5 32 34 1200
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Fig. 6 Impact fracture morphologies of test plate B butt joints (a)titanium side; (b)steel side
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Fig. 7 Results of Vickers microhardness test
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