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Application of Phased Array Technology in Detection of Explosive Welded Titanium/Steel Clad Plate

Wang Ru, Fan Keshe, Wu Jiangtao, Wang Yang, Wang Liying

(Xi’an Tianli Clad Metal Materials Co., Ltd., Xi’an 710201, China)

Abstract; The explosive welded titanium/steel clad plate is used in a chemical project in China. In addition to the
bonding performance higher than the standard requirements, the uniformity of interface bonding is also required. At
present, the common ultrasonic pulse echo method is difficult to determine the uniformity of interface bonding, and the
conventional ultrasonic C-scan detection speed is slow, which can not meet the requirements of mass production
schedule. The phased array technology is applied to the detection and acceptance of explosive welded laminated metal
clad plate products in China. Phased array detection greatly improves the detection efficiency through electronic
scanning. At the same time, combined with the C-scan image, it makes the identification and judgment analysis of
interface wave of explosive welded titanium/steel clad plate clear and intuitive, and has a certain corresponding
relationship with the bonding performance.
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Table 1 Material and thickness of titanium/steel test plate

Titanium layer Steel layer

Tast plate

Material Thickness/mm  Material Thickness/mm

1* SB265 Grl 3.5 SA516 Gr70 66

2* SB265 Grl 4.0 SA516 Gr70 70

3* SB265 Grl 4.5 SA516 Gr70 72
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Fig. 1 Interface phased array C-scan image (a) and real
interface morphology after mechanical separation (b)

of titanium layer of 1* test plate
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Fig.2 Interface phased array C-scan image (a) and real

interface morphology after mechanical separation (b)

of titanium layer of 2* test plate
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Fig. 3 Interface phased array C-scan image (a) and real

interface morphology after mechanical separation (b)

of titanium layer of 3* test plate
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Fig. 4 Interface phased array C-scan images at the edge (a)
and middle (b) of clad plate for a chemical project
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Table 2 Shear strength of titanium/steel clad plates

Shear strength /MPa

255 270 295 230 235 270 250 255 260
255 235 230 240 205 225 260 220 230
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