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Technological parameter design and experimental study on explosive
welding of TA2/316L clad bar
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Abstract: In order to achieve the TA2/316L composite rod interface firmly combined, according to the basic therory of
explosive welding, the explosive welding window of titanium and stainless steel is calculated, and the process paramters of
explosive welding are optimized base on practical experience, and then the clad bar is trial produced with the optimized
process parameters. The test results show that the clad bar prepared by the optimized process is 100%, the tensile shear
strength is not less 300 MPa, and theair tightness is not more than 1. 0X 10 '2 Pa « m® « s ! (100% helium, differential
pressure 0. 1 MPa). The metallographic observation results show that the bonding interface of the clad bar presents
discontinuous and uneven wavy bonding morphology, and the base material and the covering material have obvious explosive
work harding phenomenon. Mach crack is easy to occur in the center of the thin diameter clad bar prepared by explosive
welding and external explosion. Through experimental testing, the better explosive welding process is optimized, which
meets the needs of engineering applications.
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Fig. 1 Motion appearance of flyer plate driven by silding detonation
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Fig. 2 Explosive welding parameter window

and theoretical boundary limits
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Table 1 Calculation of lower limit of explosive welding
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Table 2 Calculation of upper limit of explosive welding
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Fig. 3 Explosive welding parameter window

and theoretical boundary limits
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Table 3 Charge thickness calculation
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Table 5 Clearance height
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Table 6 Explosive welding process paramters
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Fig. 4 Explosive welding device and cald bar
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Table 7 Outre diameter of clad bar
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Table 9 Tensile strength of clad bar
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225 18. 00 17. 88 17.92 17.99
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325 17. 88 17. 83 17. 87 17.99
375 17. 30 17. 65 17. 48 17.52
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