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Abstract; The Ti/Al clad plate prepared by explosive welding technology can have the advantages of titanium alloy

corrosion resistance and aluminum alloy low cost. The research progress of explosive welding technology for Ti/ Al

clad plates was introduced, and discussed the effects of technological parameters such as explosive types, mass ratio

R, base-to-flyer plate spacing and explosive welding window on the structure and performance of Ti/Al clad plates,

and the main factors affecting the bonding interface of Ti/Al composite plate were analyzed, including the types of

intermetallic compounds, diffusion layer and interface waveform of the interface in the Ti/Al clad plate. The studies on

hardness, shear strength, tensile strength and tensile fracture of the Ti/Al clad plate were summarized. Finally, the

development trend of explosive welding technology for Ti/Al clad plate is pointed out.
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Fig. 1  Schematic diagram of explosion welding of Ti/Al
clad plate
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Tablel Experimental parameters for explosive welding of Ti/Al clad plates in different literatures
Literature Literature Literature Literature Literature Literature  Literature Literature
Parameter
[15] [16] [17] [18] [19] [20 -23] [24] [25]
Base plate 2A12 1060 1060 1060 2A12 1050 2A12 Al
Flyer plater TA2 TA2 TA2 TA2 TA2 Gr.2 TA2 Ti
Rock Rock powder Rock powder Rock powder Rock powder Rock powder
0; emulsion emulsion emulsion emulsion ~ Ammonium  emulsion
3
Explosives pov;"e explosive explosive explosive explosive oil mixed  explosive ~ TNT
emlll hl_on (' mixed (' mixed (' mixed ('mixed explosive ('mixed
exposive 38% Nacl) 38%Nacl)  35%Nacl)  50% Nacl) 50% Nacl)
V,/mes™! 2600 2200 2200 2200 2200 ~2400 1900 ~ 1950 — 4500
8,/ mm 25 25 22 20 14 14 16.5 — 24.5 20
§,/mm 2 3 2 1 2.5 2.5 2 0.8 4 0.5
h/mm — 7 5 4 4 4 1.5 1.5 2 1.5
R — 1.48" 1.95" 3.54° 0.96 1.46 0.96 — — — —
R/h — 0.21" 0.39" 0.51" 0.24" 0.37" 0.24" — — — —
. . Straight Melting Melting
Combined interface Wavy . Wavy Wavy Wavy Wavy Wavy
line layer layer
# Calculated according to the data in the literature.
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Fig.2 TA2/2A12 clad plate explosion welding window
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Fig. 3 Interface morphologies of Ti/Al clad plate with different bonding modes: (a)straight joint;

(b)wave joint; (c)melting layer bonding
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Table 2 Intermetallic compound formed at the interface of Ti/Al

clad plate after explosion welding

Researchers Detonation Intermetallic After heat
/m-s”! compound treatment
Fronczek 202331 1900 ~ TiAly . Ti; Al TiAl,
1950 TiAl, TiAl,

Hang Tao'™’ — TiAl,, TiAl,. TiAl —
Fang'"”! 2200 TiAl, . TiAl, —
Fang'™ 2200  TiAl, . TiAl,. TiAl —

Xu Wei*! —  TiAl,, TiAl,. TiAl —
Paul"*’ 2200  TiAl,, TiAl,, TiAl  —
Kosturek*”! —  TiAl,, TiAL, TiAl  —
Pei™ — TiAl, . TiAl, —
Bataev'*’ 4200 Not specified TiAl,
Lazurenko ! 4200 TiAl, . TiAl, TiAl,
Foadian'> "’ 4500 TiAl, TiAl,
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Fig. 4 Free energy curves of Ti-Al intermetallic compounds
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