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Micro-FAST A2 13 #2 H B A /)N 3ot ks 22 FiZ Y =2 il
Effect of electric current magnitude on particles’ deformation during the

densification process of Micro-FAST
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Abstract: In this paper, a novel micro multi-physic fields coupling method (“Micro-FAST” for

short) is developed for the fabrication of micro gear with 316Lpowders and pure
copper powders. The effect of electric current magnitude on the particle deformation in

sintering process of 316L and pure copper systems was studied respectively. It
was shown that the calefactive period which plays a key role for densification of powder system.
A notable feature of the densification process is plastic deformation of particles which is due to
electroplastic effect. With the increasing of electric current, the deformation amount of particles
is bigger which result in the increase of axial reduction, and concequently improving the
densification of samples.
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Fig.1 Schematic of Gleeble-1500D apparatus and principles of Micro-FAST
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Tablel Processing parameters of the experiment

Holding Holding

Material/ Hfgt;:g Tesri?tzgtlfre Pressure Time at Time at g}zlﬁgztril?f
Sample °Cs) I()°C) (MPa) 200°C the End cycle* &
(min) (min)
316L-1# 50 900 250 2 4 —
316L-2# 100 900 250 2 4 —
Cu-1# 50 600 100 0.5 — 3
Cu-2# 100 600 100 0.5 — 3

* A heating cycle is defined as a cycle during which the temperature rises to the maximum value and
then drops to about 400 °C
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Fig.2 Fabricated 316L and copper micro-gears
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Fig.3 The temperature and axial reduction of the micro gear as a function of time
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Fig.4 SEM micrographs of the formed micro 316L samples
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Fig.5 SEM micrographs of the formed micro copper samples
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Fig.6 The axial reduction of the micro sample as a function of time during heating process
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Table 2 Relative density of samples

Material-Sample Relative density %
316L-1# 91.50
316L-2# 95.80

Cu-1# 95.20
Cu-2# 96.30

M 2 BRI S AT UE Y, KR T, A ARBRAR I SR, e Al AR AR X
FERr,  BIUBURL AL B LRI ol o

2.3 ERXFAIER AR 2

FE SIS KR AN BRSOl BN 7 RURIASE LT R, nlEl 9 Fron. B s gL
TR RS AT 18 Ry AR UKL A AR SR AR TR A LB, JC 2 H e UK AL K Bk
FERRAS I RE T, ORL R T B S B AR R RN, BUERORCR R T, RN AE SR 4R
PR, ORI PRI AR 25 M s P i 38 2 12 i, ey 0 ] 422 Aok Pl L7 2 P - R LA =) 3 vl »
I RURE R A SRR AR Y J B D T B o X R DA 32 HEL BB GOBE R B2, oy R URLAEIZ Bl HL 1 (O
HRZZmE) AT, Rk T, B30 21035 . [FR Hans Conrad % A1
SRR, EERT, MHRREER 1 kV/iem &LL R GERERASBIIBRN 77, &5
BIVERENRE S s BEhh, R EIRE T, IR R KIE A A N ST, BRI [ W) R AR
WP, REMTHE e TR (R



Deformation
particles

P Il = 1&1/

L 4 Y

Current

L 4 L 4

TS I R

Ko YR G AR T BUR AT (1 L A 2

Fig.9 The theoretical principle of particles deformation under the action of the coupled multi-physical
fields
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