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Synopsis :

Supported by the marked progress in powder metallurgy, sintered structural parts have
been finding increasing industrial acceptances, especially as automobile parts. This
paper relates mainly on the properties of KIP iron powder as essential material for the
sintered structural parts. It also introduces some of the much-discussed subjects of
powder metallurgical industry, and suggests the future qualifications of iron powder for
the powder metallurgy. In the chapters dealing with the characteristics of KIP iron
powder, light is thrown not only on the nature of iron powder itself and the properties of
green compacts and sintered compacts, but also on the characteristics of various
specially-treated sintered compact, including heat-treated, infiltration-treated, and

high-density-treated compacts.
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Synopsis :

Supported by the marked progress in powder metallurgy, sintered structural parts have been finding

increasing industrial acceptances, especially as automobile parts.

This paper relates mainly on the properties of KIP iron powder as essential material lor the sintered

structural parts. [t also introduces some of the much discussed subjects of powder metallurgicel

industry, and suggests the [uture gualifications of iron powder for the powder metallurgy.

In the chapters dealing with the characteristics of KIP iron powder, light is thrown not only on the

nature of iron powder itself and the properties of green compacts and sintered compacts, but also on

the characteristics of wvarious specially-treated sintered compact, including heat-treated, infiltration-

treated, and high-density-treated compacts.
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Table 1 Chemical composition, Hydrogen loss, Apparent density, and

Flow rate of KIP iron powder

Chemical composition (%)

Hy loss A.D.

TFe |MFe | TC | s | Mo [ P | s | @B | (s/em® G50
KIP 200M | 993 | 985 | o0 | oo 0.5 | 0004 | 0006 | 030 | 242 | 285
KIP 255M | 9.6 9.9 | oo | o001 0.23 | o004 | o005 | o0.22 | 25 | 274
KIP 270M | 99.6 989 | o0 | ool 0.26 | o.004 | 0.005 | oz0 | 288 | 25.4
MH 10024 | 986 | 961 | 002 | 015 0.0 | 0.005 | 0.008 | o9 | ze | a1
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Table 2 Non-metallic inclusion, and acid insoluble of KIP iron powder

Non-metallic inclusion (%)

Acid inscluble

Si0; (SD | MnO (Mn) Al;Oq ! FeO (%)
KIP 255M 0.022(0.01) * ¢.01 [ 0 338¢0, 26 * 0.23 0. 062 0.9401 | 0.08
MH 100-24 I 0.295(0. 14) * 0.15 | 0.025¢0. 02 * 0,02 0.081 1.187 J 0. 40

(* Chemical composition T. Si and T. Mn)

— 67 —



68 L R A

April 1969

Table 3 Size distribution of KIP iron powder

Table 4 Specific surface of KIP iron

powder

Size distribution, mesh (%) Specific surface (m?,/g)
T TR0 =180, |— 2007 250,71 ags [ R o
o R e | — 0 e meh 3 mesh

i

KiP 240M | 0.z | a6 | 310 | 62 | s |y KIP 240M 0.08 | 0.072

Kip 255M | 0.1 | 165 | 317 | 175 | 17.0 | 17.2 KIP 256M 0.046 | 0. 859
. . | e _ kA

RIP 270M | 0.1 | 15.0 : 30.1 | 185 | 18.0 | 193 KIP 270M 0.036 | 0. 055

MH 1002 | 01 | 138 | a2z | 132 | ws | 26,2 MH l00-2¢ 09 | 0155
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Table 5 Lffects of sintering atmosphere on
dimensional change of compacts

Specimen Atmosphere| KIP 255M ] MH160-24

AX | _o'_"g'{'??fj" o %
Fe e am—

RX | -00s | —om
_ AX | —o.02 | +0.02
Fe-1.09C

Re | ow | 0w

AX J‘_”+1.03 [ +0, 68
Fe-5.0%Cu |

RX | 413 | 41
Fe-2.5%Cu AX | —0.10 | +0.06
-1L.0%C RX | 0. 15 ‘ .32

(Compacting : 5 t/cm? Sintering: 1150°C, 1 h)
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Fig. 12 Mechanical properties of double
pressed and sintered iron compacts
(Pressing: 5 t,“cm?, Repressing: 7t/cm?,
Sintering and resintering: 1150°C, 1 k)
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Fig. 13 Mechanical properties of double pressed
and sintered Fe-2.5% Cu compacts
(Pressing : 5t “cm?, repressing: 7t,/cm?, Sintering
and resintering: 1150°C, 1h}
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TV LOhbhsE, KIP S fk-csmgo
FIEM Sk # STkg/mm’ THD, JEREIDE
B, 2.0%Ni, 3.0%Cu HnoE & ¢ # 50
kg/mm? T 5,
BEREmmOBRES Ykl RS Fig, 4o
e, KIP@EmsEvo 0B 5 0E 3Tl 1 mm
T A, BEEFOSBMEL, SETHENLERN
Wil E R, BEVEEGEE L E, KX
HHMED FANBRAL MG, AL LB
DELE L L THAEAACCHIREhLTHA
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4.6 FRBEEOHHY

HEdE e TR+ 228 L a ie { o, A A
B CH S ORMBER Y F 44 T 5 WHE 2 E L
THhi, BERGOEANEBIC I - THTAE
REEERSELRSLN, ILCEIL~EE L
WHEBOH~DE L L - THRESKE L I
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KIP g4 v, Cu #ER L2 il oy

Table 6§ Mechanical properties of heat treated sintered compacts

; KIP 255M

MH 160-24

Specimen ;Tensile strength| Elongation ‘ " Hardness  |Tensile strength| Elongation | Hardness
3 :(kg/mm?) R0 | (kg/mm2) ) RO
Fe 5.0 | 04 | w2z 1 ars | o 6.0
Fe—1.0%C 60.5 ‘ 0.7 ‘ 34.6 \ 43.8 ; 0. 4 | 3.9
Fe-2. 09%Cu-0. 5%C | 721 | 0.1 | 4.7 | 57.6 | 0.1 | 10.5
Fe-3.0%Cu-2. O%Ni‘ 90.2 ’ 0.1 ‘ 24.3 | 73.4 ‘ 0.1 | 23.0

( Sintering : 1150°C, 1h, RX gas, Carburizing : 920°C, 1h>
Quenching : 850°C, 0. Q. (50°C), Tempering: 170°C, 1h
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Fig. 14 Hardenability of KIP sintered compacts
(Carburizing : 920°C, 1h, Quenching : 8506°C, 0. Q.
(56°CH )
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Table 7 Tensile strength (kg/mm?®) of Cu-infiltrated sintered iron compacts (KIP 270M)

Composition of skeletons

2. 5%Cu—

LO%C | 2.5%Cu

1. 0%C J

BoNi | 8%Mn | 8%Mo [RLuTi%N

L —3%Mo
VRS me | wma | ows | w1 | wo | owa | s
Atter infiltration ‘ 68.7 J 72.0 i 64.8 i 58. 4 | 79.2 ’ 76.6

_(1150°C, 30min) | _ 23|
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