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Consolidation Simulation and Experimental Research of
Pure Aluminum Powder Materials during Equal Channel Angular Pressing

LI Ling—feng, GONG Zi—tian—zong, LI Ping
(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT: Objective To study pure aluminum powder consolidation behavior under ECAP process. Methods The soft-
ware Deform was used for thermodynamic coupling finite element simulation analysis of the aluminum powder ECAP
process. The density, force and temperature distribution of the powder were studied to analyze the consolidation behavior of
aluminum powder. The quality of powder consolidation was evaluated through the ECAP experiment of aluminum powder.
Results Based on the compressible continuous medium theories, thermodynamic coupling finite element simulation of the a-
luminum powder ECAP process showed that the hydrostatic pressure of the sample reached the maximum when it passed
through the intersection part. There was a significant effect of shear heating at the intersection part, resulting in the peak
temperature. The relative density could reach 0. 97, and the almost fully dense material provided favorable conditions for
powder consolidation. Experimental results showed that pure aluminum powder could be successfully consolidated into fully
dense bulk material at 200 C using ECAP. Conclusion The ECAP deformation process was conducive to consolidate the
powder under the condition of low temperature.
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Fig. 3 Distribution of relative density of pure Al powder at different stages
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Fig. 4 Distribution of hydrostatic pressure of pure Al powder at different stages

T B BTV A A — B AR AR E A R R R TR
A, WZ oA B BT LA 3500 X 8 A9 F 35
JEJEZ) R 120 MPa,, FH Al I BB TE 53 Al i,
TE SRR — DX P AR T 9y A A 1) S0 R B R A A R
FIBEIE = I K R T B A% A RUCHh e 45 # A (A 1R
PSR AR R AR AL B, DA RS e ] LA
HE R BE g i O R i R AR &
FiK R JJARZSA R T 42 3 i 1 19 SR Bl 12
AHAR R [B] I 5L 1 B P BGOSR 0 & AR B A
SEA AR RIS UIVE F 7= A i R R B AR | TR 7 5
TATAL A 7= A R 76 22 114 25 o7 S B g 45 | 3% THI A 114 42
K PRI 22 (] U B O B SR 8l 5 3 A — T
AT, 1o PO A 7O T R A 2 — 25 34 R W oK SR 1) 2
i T REL, DT T LS B0 R A1 P T B B R
[ 285 by e O AR

2.3 BEZSW

IR0 ECAP R i e P il S8
ZEER A RHE S IS IR E T R AR AR
TERET R AR R R o TR phy 0 B DA 5 i [
FAY B 53 Sh—A~ T B2, AR X e B3 EE T A

AT 2 0] AR B 25 B RE ARk, A AT Al
FRRMAAE ECAP MR B 25040 T i I B 3 o0 A, X
SRR ESET A EAEEZE L, B5 T
TN SEFEAN R () B B, A8 T8 0 A 1) T, B2 37 Wk 1) - A
MIE R

H &S AT LA ) TR S 2R 30 B e i) J2 R 4y
i, FERLRIH TS, AR T 20, TR Je i 11 IXC
SR TR AE ECAP B 1Y 5% £ 38 41, [A] I 12 88 40t
S YIRS IY A4S B R R B B4y, 23 43 1 T
FEIX[E] 2 282 ~310 C, HoPB{EZY R 300 °C, MLk
BTSSRI A 1 200 °C,H TR RIS, ¥
KRN iR e, 2 e et o ARE it i
JEPETH I A5 DU B, B AR AT LA
ECAP 28I S FE 5% M B0 A ™= A= 0 BH 8 1% B D 44k
N o B AU 38 L 12 A IR B 3 I T g i AL R AR
A BT S SO AR, 2t kb s bkt
TR, By AR TR (%2 T B X &
TR B4 T 5 B B b, A A8 T g 4k 45 1)
REMF AL MOBHE 5B R DL ez R85 AL A
BAERT  BEZ AL REAL,



8 Wow OB T R

2014 47 07 H

B/ C
310
296'
282
269
255 I

241

AP

a k720 mm

B/ C
310
296'
282
269
255'
241
' ’ 227
214I
200

¢ kA7 240 mm

T 1 C

310.

296

282

269

255I

241

, 227
214I

200

b k47230 mm

T 1 C

310
296I

282

269
255'

Ve D

214

200

d kATHES0 mm

5 ABE A ATE A [ B BEA 3 Bk ) o3 A

Fig. 5 Distribution of temperature field of pure Al powder at different stages
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Table 1 The main components in aluminum powder
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