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Table 1 Thermodynamic parameters and constants for the constitutive relation of OFHC coppert'

o/(kg/m*) k/[W/(m K] o/(m*/s) o /[J/(kg* K] T,./(K) A/(MPa) B/(MPa) n C m

8930 386 0.000113 383 1356 90 292 0.31 0.025 1.09
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Fig. 2 Relation of temperature of the spherical shell’s interior surface with nondimensional interior radius

HNAR N T BR Tz S5 Ik, BRoE P ad B b e 4R R b R R e A I 3 s . IR S
A BR e N BETE WA B A ERINE il T R R BRI R R 1A 2 B R BRI T R R B R . T —
JBE 08 A AL 7 R AR M 2 A8 R AR B R B BT DAL T B 3SR TR BR e Y BE Y e 2 TS — 2 MER L (EUR A N



230 AR M R e 2 T B i 46 D RE 0 A 149

I, 2B B BR5E P RE -t R K S L DR O AR TR T ER ST 0 P 2R )2 R 5R Bk 1Y i A 46 4 0l PN 2 T
FLAG A 2 0 A AR e SRS 4 ORGSR SR 7 AR BB i TR, X RE B AR R0 B A fb IX R AE KL B
TEAC Y 4 a8 TR R Ak 2L T . DRI, 268 AR MRE i 1 S0 T Bk 5 1 AL R 2B 1 B 4 P B 8 e s T AE AN )
14 RE B TR, 2 AR 5 0 A o (EL I b 358 406 DA 45 0T B %) v 3R DX AR /N A X R, A T 85 SR R T, 34 2 A
1 S5 N BRFENAR M 5 mm .5 pm 5 nm B ER O IE LR B R 3. 89X 101 ¢ 6.92X10 ' ¢
10.31X 10 "=0.38 : 0. 67 * 1;1fi 24 % 5& HAL RN F, 0B A9 HE ) Ry 23,89 X107 ¢ = 2, 52X 10 "+
0.79X10 "=4.92 % 3.19 * 1, X FRUELEH T BE AR /NG, Bl UL SRR T 28 ko s AL IR AR K

5 mm, heat conduction
2 800 \ is not considerded
1 200F S T 5 mm, heat conduction

1 400, 3 000

T

2 600r is considerded
000k . [ 5 um, heat conduction
Lo . 2400f is not considerded
o < N 5 um, heat conduction
fz 800 E 2200 I is considerded
& L 2000 5 nm, heat conduction
600k L is not considerded
1 800 5 nm, heat conduction
r & is considerded
400F 1 6001, N
200 | | | | | 1 400p. L . s | .
0 0.2 0.4 0.6 0.8 1.0 0 2 4 6 3 10
‘7:,,3/(1)”3_&”3)1/3 105‘7=7;5/(b03_a0:5)1/:5
(a) Before the spherical shell melts (b) After the spherical shell melted
Kl 3 Bkicis g4s ik i J0 i WA FR 1 0 TR 43 A
Fig. 3 Temperature distribution in the spherical shell when the spherical shell closed
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Analysis of Energy Deposition Caused by Micro-Void Collapse
in Explosive Consolidation of Powders

WANG Jin-Xiang, LI Xiao-Jie, YAN Hong-Hao

(Department of Engineering Mechanics of Dalian University of Technology s
State Key Laboratory of Structural Analysis for
Industrial Equipment ,Dalian 116023 ,China)

Abstract: In this paper,the mechanism of distortion and energy deposition at the interface of the parti-

cles in explosive consolidation of powders is analyzed. A one-dimension model of spherical symmetry is

used to describe the closure of the micro-holes in powders. Effect of heat conduction is added to the

one-dimensional flow equations of spherical symmetry, and the temperature distribution during the

closure of the hollow sphere is solved by finite-difference under the condition that the material is rigid-

plastic fluid and the constitutive equations are thermo-visco-plastic. The results show that effect of

heat conduction becomes more remarkable when the scale of the holes become small; during the clo-

sure of the holes the state of the interior surface changes from elastic-plastic to fluid,and its tempera-

ture is much higher than other part of the spherical shell.

Key words: explosive sintering of powders;spherical-symmetric collapse;one-dimensional plastic flow;

thermo-visco-plasticity



