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Fig. 1 Sketch of explosive consolidation assembly
1—detonator; 2—datasheet; 3-——steel tube; 4-——iron wire;
5—momentum trap; 6—wooden column; 7—explosive;
8—cardboard

E, M EHAT T REE 5 4T

TR SEERE R A Scfk, RABBRE, SAESgREnE 1 xR, XA
SMMBREEAKED, LUELBIE py MLLORE T (MEXEFME). ARRAREM %
1®%5, 8SMBESIR. MNARANIL. HEWE RAFEST TRENR, BETRRE
N

2 LB g R

WA RATBIBIIFH 1., EILPHRASEEBRENESET (R1E3), HEX
BRHAEHBHEN, REMESEXRGREBEL MR, RREDREALBEHRFEEL
BEBL. A —6ERBRAMEIXANE, TREGRE oSl 54 R EYm
RmK.

P24 Williamson(5)f CSQIl CodedtfT MBI RS S BAVIT RS R, E3
BENGTRER, WEEHTTEHEB E (Bl & 7 —42GPa, J5 % 8 —30GPa), Z#ME

®n 1 MERSTRINE

Table 1 Experimental data of shock wave consolidation

Wire Initial Container Detonation  Specific Loading Bonding Melting
. Surface .. Outer Wall Speed Press. . . .
No. dia. density . . impulsion time percent area
condition dia. thick mm/ks GPa
um Yo mmh mm J/cm?-s us % %
1 2370 brass- 76 25 1 48 58 125 14.1 100 4
plated ‘
2 2350 pickled 76 25 1 45 5.1 134 15.1 100 6
3 2500 oxide 87 25 1 48 6.5 149 15.5 0 0
4 540 brass- 82 14 1.5 5.4 93 290 14.1 100 15
plated
5 700 pickled 81 14 1.5 4.1 438 196 18.5 100 S
6 500 oxide 68 14 1.5 4.1 438 196 18.5 5 1
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Fig. 2 Calculational result. Black spots Fig. 3 Section of brass—plated iron wire compact
denoting high temperature areas Collective brass zone and melted
(a) numerical simulation in microlevel; zone showing distribution of
* (b) time 20 ns; (c) time 40 ns; (d) time 60 ns high temperature zone
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Fig. 4 Section of brass-plated iron wire S BELQEREERNRERAR SR

Fig. 5 Section of pickled jron wire compact
after explosive consolidation
Upper dark area—high temperature melting zone;
Around white area—segregated ferrite grains
around martensite; Lower-non-melted zone

compact after explosive consolidaiion

A—wave brass melting zone;
B—high temperature zone formed by

jet penetrating;
C—high temperature zone formed by

. new mixed phase of iron and brass;

D—directly welded zone among iron

wires without brass
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Fig. 6 Microhardness distribution along section of pickled iron
wire compact after explosive consolidation
P—pearlite area; C—coring area; M-—martensite area
------ boundary of particles; —— o —initial hardness of pearlite;
—.«—=initial hardness of ferritc
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EXPLOSIVE CONSOLIDATION OF
METAL UNDER CYLINDRICAL
CONVERGING SHOCK WAVE

GAO Juxian, SHAO Binghuang, ZHANG Ke, ZHENG Zhemin
(Institute of Mechanics, Academia Sinica, Beijing)

(Manuscript received 24 September, 1989; revised manuscript 24 March, 1990)

ABSTRACT Two-dimensional explosive consolidation under the cylindrical e¢on-
verging shock wave has been studied by use of coated fine iron wire compacts to
replace conventional metallic powder, so the randomness of three-dimensional spa-
tial distribution of metallic powder might be avoided. The deformation and surface
flow pattern of particles as well as the mechanism of consolidation have been cla-
rified experimentally. The distribution of high temperature area is in agreement
with the result of numerical simulation by Williamson. A mode] for the explosive
consolidation was given.
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