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Table 1 Component of the emulsion matrix %
component mass fraction component mass fraction
NH,NO, 75 CigHyg 4
B 1 ssimaimalirEsy NaNO, 10 CayH, O 2
Fig. 1 Aluminum honeycomb emulsion explosive H,O 8 CiaHy !
} 2 AR B BB 12 5L
Table 2 The material properties of base plate and flyer plate
material p/kg » m™ H,/MPa c/m-s” a,/MPa T./°C K/W « (m-°C)~! ¢, /). (kg -C)™
Q235 7850 1300 6000 1493 38 500
SUS304 7930 1700 4500 1454 30 500

Note: p is the density. H, is the Vickers hardness. c is the sonic speed. o is the tensile strength. T _ is the melting temperature. K is the thermal conductivity. c is

the specific heat capacity.
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Fig. 2 Schematic diagram of the explosive cladding setup
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Fig.3 Schematic diagram of the existing explosive cladding setup
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Table 3 The Selected parameters for explosive cladding

stand-off  explosive overlay collision  impact
No. distance thickness thickness velocity  velocity
/mm /mm /mm /mes /mesT
1 8 10 35 3000 594
2 8 20 0 3000 574
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Explosive Welding of 304 Stainless Steel to Q235 Steel with Multidimensional Constraint Charge

YANG Ming', MA Hong-hao'’, SHEN Zhao-wu', LI Xue-jiao®’, ZHOU Guo-an'

(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and Technology of China, Hefei 230027, China; 2. State Key La-
boratory of Fire Science, University of Science and Technology of China, Hefei 230026, China; 3. College of Chemical Eegineering, Anhui University of Science
and Techology, Huainan 232001, China)

Abstract: To improve the energy utilization ratio of explosives in explosive welding, the honeycomb aluminum structure emulsion
explosive and the multidimensional constraint charge way of cover plate arranged on the upper end of honeycomb aluminum struc-
ture emulsion explosive were used. The multidimensional constraint of honeycomb structure and cover plate weakens the effect of
rarefaction wave in air on the detonation of explosive, reduces the critical diameter of explosive detonation and improves the work
ability of explosive driving flyer plate. Taking 304 stainless steel and Q235 steel as flyer plate and base plate respectively, the cont-
rastive explosive welding tests of multidimensional constraint charge and bare charge of ordinary emulsion explosive were carried
out. The explosive welding window and the influence of the cover plate on the impact velocity of the flyer plate were theoretically
analyzed by Gurney model. Results show that compared to the existing explosive welding technology, the bonding quality is obvi-
ously improved and the consumption of explosives is reduced by 50% and the energy utilization ratio of explosives is significantly
improved. The impact velocity of the flyer plate increases with the increase of the quality of the cover plate, but the increase rate
decreases. In addition, the explosive welding window is obtained and the welding quality is predicted, and the experimental re-
sults are in good agreement with predicted ones.

Key words: explosive welding; emulsion explosive; honeycomb structure; cover plate
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