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Characteristics of High Compressibility Atomized Iron Powder
with Improved Compactibility, KIP 304AS
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Synopsis:

The atormnized iron powder with high compressibility and improved
compactibility has been required to produce high-performance sin-
tered parts with high density and a complex shape. Compatibility
between high compressibility and improved compactibility was dif-
ficult to attain up to the present. However, the authors have
solved this problem by optimizing the particle shape, and succeeded
in industrial production of a new-type atomized iron powder called
KIP 304AS. The green density of KIP 304AS is 7.18 Mg/m® com-
pacted at 588 MPa, and ejection force from the die is lower than
that of the conventional powder by 15%. Furthermore, the green

strength is comparable with that of the conventional powder.
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Fig. 1 Requests of high compressibility and improved compactibility to powders
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Table 1 Manufacturing conditions

Processes KIP 304A8 KIP 300A
Scrap as raw material Strictly selected Standard
Refining zt electric furnace Rigorous Standard
Atomizing water pressure (ratio*) 0.70 1.00
Atomizing water volume (ratio*) 0.75 1.00
Annealing
temperature  (ratic¥) 1.04 1.00
1st | Annealing period (ratio*) 1.50 1.00
Crushing Harder Standard
Sieve size (ratio*) 1.44 1.00
Annealing Implementation \
2nd | Crushing Softer
Sieve size (ratio¥) 1.44 \

* Ratio to the value of KIP 300A
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Fig. 2 Manufacturing process of atomized iron powder
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Fig. 3 Schematic drawing of atomizing chamber

LOBRLLA 2 7, FEEEESFCHEL LB LAR
LRSI B, Z O 30% EykfE X0 25% 4
Vv ABROEENRT, Fig. S iemT Lok 7 b4 XEEC I VN
BLERIe—RENTE

OGRS KEZHEP T, 4% 5y RET RN
5004 FES L e — it A M Lo e —JUBERITR, — KBRS XU — K
A RO A, CO—RBRYHEELZ RSB SHSE
44% K& Lz

Eragkky KIP300A 0 B & o o TRENG & k2w, KIP
304AS 128 LIt SR DB, WP R LU LT, B
HERERL L, —RSROopfE—REFFRC 4% KE LT

4 KIP 304AS O

4.1 EBGBIUREFORNYE

KIP 304AS o FEXATERE A KIP 300A, Powder A % L UF Powder
B &t 1T Fig. 4 i, Powder A EROBERMET b=
Akl ¥ Powder BIZERD 7 b1 XEBM TH D R
E 77 588 MPa 1z 35\, KIP 304AS 1M hHE 7.18 Mg/m® &
BELEAEREYTT,

$7-, Fig. 5 @i L 5 KIP304AS il e T, ®
LERTE b A—EREFEIC kT KIP300A B L 15% &
WA E AT,

wir, EMRMABEE 5+ 7 —(EoBMFHY Fig. 6 i, KD
EEHTMESER T D Powder A OERMEHE, KIP300A &
Powder B iz B L IER By EREMES T4, La L, KIFP
304AS MBS Powder A [ b o FEfEMES B Licht b ERHERE
HETREVBTHL, 7T.18Mg/n? Lo ERHEEEC BTk
KIP 30CA 35 ¥ t¢ Powder B & i2i¥AE0EBHEHEL T T,

ERERS o — & LT, Fig. T 3EWESR R, FIREE
WS REE RIS E ¢, KIP304AS i3, ERGEE o RER

N8 B Vol. 24 No, 4 1992

Fe+1%ZnSt
*10mm e KIP 304AS

11.3mme
720 F Powder A
KIP 300A
Powder B
TA0F

7.00

Green density {Mg/nr®)

400 500 600 700 800
Compacting pressure {MPa}

Fig. 4 Relationship between green density and compacting
pressure {Powders A and B: a high compressibility
atomized iron powder and a atomized iron powder, re-
spectively, used in the market)
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Fig. 5 Relationship between ejection force and green density
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Fig. 6 Relationship between rattler value and green density
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Fig. 7 Relationship between transverse rupture strength and
sintered density
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Table 2 Chemical composition of secondary powders

{wt %)

Powder C Si Mn P s Cr O N
KIP 304AS | 0.001 0.01 0.01 0.003 0.003 0.01 ©.080 0.0004
KIP 300A 0.002 0.02 0.11 0.014 0.009 0.01 0.133 0.0018
Powder A 0.001 0.01 0.03 0.005 0.002 0.01 0.082 0.0009
Powder B 0.003 0.02 0.21 0.016 0.C11 0.01 0.191 0.0046
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Fig. 3 Particle size distribution of primary powders
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Fig. 10 Apparent density of primary and secondary powders
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Table 3 Characteristics of secondary powders
Apparent Flow Particle size distribution (%}
Powder density rate
(Mg/m?) (s/50 g) +180 pm +150pm 4106 pgm  +75pm  +63 gm 445 pm —43 pm
KIP 304AS8 2,99 23.5 5.2 14.2 24.7 24.0 8.2 13.5 10.2
KIP 300A 2.94 25.4 0.1 7.3 19.3 26.7 10.0 12.5 24.1
Powder A 3.12 21.6 1.5 8.4 19.4 26.2 9.6 16.4 18.5
Powder 8 3.01 23.1 0.1 4.0 15.3 22.9 9.5 14.0 4.2
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Photo 1 Cross section photographs of -+150 gm particles of
secondary powders
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