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Segregation Free Premixed Iron Powder Providing High Green Density
by Conventional Compaction Process without Heating Powder and a Die Cavity
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Abstract:

JFE Steel has developed a new segregation free premixed powder containing a novel lubricant HDX. Because of its excellent
lubricating ability, 0.4 mass% addition of HDX, which is half of lubricants contained in ordinary premixed powders, is sufficient
for lubrication during compaction and ejection. Consequently, the developed premixed powder can provide the high density of
7.30 Mg/m3 comparable to that of a warm compaction under the ordinary pressing process comprised of filling unheated
powder into a die cavity heated up around 60°C owing to the friction between iron powder and the die during repeating
compactions, and pressing at 686 MPa.
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Table 1 Contents of lubricants added to premixed iron pow-

ders of JIP304A + 2.0 mass% Cu + 0.8 mass% C +
0.4-0.8 mass% lubricant

Content of
Sample Lubricant lubricant Mixing process
(mass%)

A HDX 04 JFE Steel’s segregation free
treatment

B Zine stearate 08 Conventlonél mixing with
V-shaped mixer

C Zine stearate 04 Conventlongl mixing with
V-shaped mixer

b KW wax 06 JFE Steel’s segregation free
treatment
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Table 2 Compressing conditions for samples A, B, and D

Compacting condition

Sample | Maximum pressure | Die temperature | Powder
(MPa) (°C) temperature (°C)
A 490 60 25
B 588 60 25
D 686 130 130
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Fig.2 Apparent densities of powder samples A, B, and D
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Fig.3 Flow rates of powder samples A, B, and D
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Fig.4 Green densities vs. ejection pressure for samples A, B,
and D
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Fig.5 Bending strengths of green compacts vs. green densities
for samples A and D

Table 3 Mechanical properties of as-sintered samples A, B, and
D sintered at 1 130°C for 60 min in RX gas

Sintered Dimentional Tensile Impact
Sample | density  change strength value HRB
(Mg/m®) (%) (MPa) (J/em?)
A 7.31 0.25 650 26 83
B 7.19 0.22 580 17 80
D 7.30 0.25 640 27 78

2o TOZE XD, WA AT, WMEROMBEITDRD -
722D b 59, MBI X 0RO MR R T
% & SN BIRMEIN O & RSB RO MY K ASET
L7zdpsEbhs,

3.3 BEREAEHE

Table 3 |2 686 MPa TR, Befl L 724 3R O BRI
SRIEZ RS o AR AL, PSR L 723U D & SR OBE
RHEE, FIRMS B IO RMEEZ /R Lz, WAk D, W
I H OVERFR B IZHE L €, SHEETrOEMETH Y,
FWEOMEIZEY, BERARREDNSE SN D LHRT
o —J, BERREORZRE, BB X TR
& RN & 7% 5 720

4. ZBE - ERFEFOEZRE

Fig. 6 13, :X#¥ A B, CB LUK D o KIEEIEN
686 MPa CTHUJE L 72 IEM RO B E S L OCTRINE O R %
R EMKEE, WA D, C BoOJHICEL, &#
L 60°C THIE L7 AL, MIIE %47 -72 D ML Eofl
ol HERMOB, CBIUDIE, ®BEORME LD
CHIBE SRR L2225 A TIEZoMEIZR S, 1K
WIRINE Th o720 TORRIY, #WEH HDX 1, #t
kDA & g LT &R & RO I 0 BRI AR D
THITHD I EPMER I N,

Fig. 7 \CZEBERAEE C.(P) 0 FERMEE, 2)Xx T
HoNTEBRA»SEH SN CG(P) ERIBET P O MR

JFE £t No. 7 (2005 4% 2 J)

25

20 D

Ejection pressure (MPa)
=

0 1 1 1
7.15 7.20 7.25 7.30 7.35

Green density (Mg/m®)

Samples A, B and C were charged into a die at 60°C
without pre-heating, and sample D was pre-heated at
130°C and charged into a die controlled at 130°C.

Fig.6 Ejection pressures vs. green densities
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Fig.7 Porosity reduction rate vs. compacting pressure for un-

heated samples A, B, and C pressed in a die at 60°C and
sample D warm-compacted at 130°C

Table 4 Coefficients in Eq.(4) obtained by non-linear least
square method

Ist term 2nd term Correlation
Sample .
a b A B coefficient: r
A 0.2958 11.37 0.8174 255.9 0.995 6
B 0.308 4 16.10 0.776 1 278.0 0.997 5
C 03183 18.02 0.8232 309.8 0.997 4
D 03125 19.26 0.8015 280.4 0.9979
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