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Table 1 Size of materials

. length diameter  thickness straight
material

/mm /mm /mm /mm

steel of Q235 100 38 3 <1
aluminum of 1060 150 30 1 <1
R2 OB EE I rERE
Table 2 Main mechanical properties of materials

. P [ oy, S E
material /kg - m™ /MPa  /MPa /% M /Gpa
steel of Q235 7850 225 420 25 0.26 206
aluminum of 1060 2710 75 124 25 0.33 68.9

R3 B IPBRIEE WS

Table 3 Size and composition of metal detonating cord

linear density mass fraction/%

-1

/g - m RDX
detonating cord 3 4 91 7 2

parameter D/mm - -
paraffin graphite

1 PVDF Ji ri i A i 25 1 4]

T—IRHMEE, 2— R0 514, 3—REME, 4—M 5k
Fig.1 Structure diagram of PVDF piezoelectric film sensor
1—piezoelectric film, 2—aluminum foil lead, 3—polyester

film, 4—copper foil lead
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Fig.2 Setup of Al/steel coaxial pipe for explosive cladding
1,6—water, 2—base tube, 3—flyer tube, 4— metal detona-

tion cord, 5—locating plate, 7—locating base, 8—detonator
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Fig.3 Schematic diagram of explosive cladding principle
1—metal detonation cord, 2—water, 3—flyer tube, 4—base

tube, 5—water and gaseous detonation products
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Fig.4 Views of the PVDF sensor
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Fig.5 Setup of measurement of impact pressure
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Fig.6 Comparison of the p-t curves in three effective points
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Fig.7 Schematic diagram of the shock wave in the tube inter-

nal reflection
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Fig.8 Metallographic photos of combined interface
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FAN Zhi-giang, SHEN Zhao-wu, MA Hong-hao. Characteristics

Impact Pressure of Al/Steel Clad Pipe by Interior Explosive Expansion under Water

YU Yong', MA Hong-hao', ZHAO Kai'*, MIAO Guang-hong', FAN Zhi-giang', SHEN Zhao-wu', LI Zhan-jun®

(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China; 2. State Key Laboratory of Explosion Science and
Technology, Beijing Institute of Technology, Beijing 100081, China; 3. Guangdong Hongda Blasting Co. ,Lid. , Guangdong 510623, China)

Abstract. To study the cracking phenomenon at the end of Al/steel clad pipe by interior explosive expansion under water and in-
terface bonding form, a reliable polyvinyliene fluoride( PVDF) piezoelectric film sensor was first used for testing the impact pressure
of Al/Steel coaxial pipe by interior explosive expansion under water, and the pressure history curves were obtained and compared.
Results show that the impact pressure peak of base pipe and flyer pipe along the detonation wave transmission direction of metal det-
onating cord reveals an increasing trend, indicating that the direct cause of the cracking phenomenon at the end is an increase in
pressure. The calculated mean of peak pressure is 532.9 MPa. According to the relationship between the impact velocity and the im-
pact pressure of explosive cladding, the impact velocity obtained in the case of the known impact pressure is 52.57 m + s™'. From
the explosive welding interface bonding mechanism and the metallography knowledge, the impact temperature produced by the in-
terface impact is not high enough to make the interface melt. The metallographic photos of interface reveals that its way of combi-
nation is direct bonding between metal without the transition layer and melting phenomenon, showing that measuring the impact
pressure of interior explosive expansion under water by PVDF piezoelectric film sensor and inferring the interface bonding form by
the obtained data are feasible.

Key words: interior explosive expansion under water; impact pressure; impact velocity; interface bonding property
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