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Table 1 Physical and mechanical properties of metallic materials
. T p o oy C
terial HV :
materia /°C /g - cm™ /MPa  /MPa  /m-s”
TA2 titanium 1668 4.51 145 372 442 4140
Q345 steel 1512 7.85 168 600 609 5924

Note: T is the melting point of metallic material;p is the density of metallic
material; HV is the Vickers hardness of metallic material;o is the yield
strength of metallic material; o, is the tensile strength of metallic materi-

al; C is the sonic speed of metallic material.

detonator,
N

“ explosive
\ﬂyer plate
base plate

T g R A R R A

Fig.1 Schematic diagram of explosive press bonding set-up

|
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Fig.2 Aluminum honeycomb panel
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Fig.3 Aluminum honeycomb explosive

CHINESE JOURNAL OF ENERGETIC MATERIALS

PR A AL IS 43 52k H Carl Zeiss Axio Ima-
ger ATm I 4 H 1B i B A1 XL-30 type U494 Ha 5% WL 5
BRI A AR A T ORI A, R 2k TTR-10 B X S 2 A7 5
A TR - AL B AR T AR 73 o K- S iR
B R kroll i3] (HF @ HNO, : H,0=2 14 :94)

3 BIEEE-IFSH

3.1 BERENENEREE

S5 R T 9 T BR AR A 2 AT O R R R R 2, A
ok 1) T 0 o A 11 7L A K 24 R e A 2 A A 24 1 e B
JEJE oy B T 4 AR R E (7,8,9,10 mm) [ 4 55
FRAS R R 25 I AR 2R LR 2

|2 ARG e 2 I R

Table 2  Critical thickness of aluminum honeycomb explosive

thickness/  detonation velocity of A detonation velocity of B
mm /m s /m s
7 misfire -
8 half-explosion -
9 2549 -
10 2513 -
16 - misfire
17 - half-explosion
18 - 2460
19 - 2506

Note: A is aluminum honeycomb explosive; B is emulsion explosive.
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Table 3  Explosive pressure welding parameters of Ti-Steel

clad plate

method explgswe pressure explqswe
welding welding

density of explosive/g + cm™ 0.82 0.82

charge per unit area/g + cm™ 0.82 2.20

amount of charge/g 369 990

mass ratio 0.33 0.88

thickness of explosive/mm 10.0 26.8
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Fig.4 Ti-Steel clad plate by explosive pressure welding and
hot rolling
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Fig.5 The location of morphological observation of Ti-steel

W22

clad plate
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Fig.6 Metallographic images at the interfaces of Ti-steel clad

plate by explosive pressure welding surface
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Fig. 7  Metallographic images at the interfaces of the clad

plate by explosive pressure welding and hot rolling
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Fig.8 X-ray diffraction patterns at the interfaces of Ti-steel

clad plate
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Table 4 Bending test conditions and results of Ti-steel clad
plate

direction L/mm h/mm D/mm «/(°) bonding quality
transverse 180 6.3 40 150 no separation
longitudinal 180 6.3 40 150 no separation

Note: L is specimen length; h is specimen thickness; D is bend diameter; « is

bending angle.

b. perpendicular to cross-section of dovetail grooves
B9 Ziliilee

Fig.9 Bending specimens
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Study on of Ti-Steel Clad Plate by Explosive Pressure Welding-Rolling

LI Xue-jiao, MA Hong-hao, SHEN Zhao-wu, WANG Lu-ging, YU Yong
( CAS Key Laboratory of mechanical behavior and design of materials, University of Science and Technology of China, Hefei 230026, China)

Abstract: To reduce the charge amount of welding explosive, TA2 titanium and Q345 steel plates were used as flyer and base
plates of dovetail groove, respectively. The upper side length, the lower side length and the height of dovetail grooves were
2 mm, 3 mm and 1mm, respectively. All the intervals between dovetail grooves were 3 mm. The Ti-steel clad plate with dimen-
sion of 7.0 mmx300 mmx750 mm was obtained via Q345 steel and TA2 titanium plates with dovetail groove were loosely fitted
and bonded by explosive pressure welding and hot rolling technology. Bonding quality at the interfaces of Ti-steel clad plate was
analyzed by mechanical property test and microscopic morphology observation. Results show that the metallurgical bonding at the
interfaces of TA2 titanium and Q345 steel plates is achieved by explosive pressure welding and hot rolling. Bonding quality at the
interfaces of the clad plate is good, and the interfaces exhibit a linear shape, and intermetallic compounds do not occur. The clad
plate has excellent bending performance. Compared with explosive welding, the charge amount of Ti-steel clad plate produced by
explosive pressure welding and hot rolling may save by 62.7%.

Key words: explosive pressure welding; hot rolling; loose fit; dovetail grooves; metallurgical bonding
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