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Manufacture of the Prealloyed Powder for Powder Metallurgy by the Ion-diffusion Process
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= 5 FHE D CulNOy 2 Ni(NOs)s, (NHYM00uE ol 284 A REBAgI AR 2 A28z, Cu, Ni, Mo &
kol wh2 AP, 224, 7|AIHEANS Akl A7 A 22 Cu 1.50wt%, Ni 1.75wt%, Mo 0.50wt% < of, Ax 2 <l
AR ¢TI, FEEY HEE AY IS & Ut o2 A o] 8351 Cu 1.50wt%, Ni 1.75wt%, Mo 0.50wt%
7} A o) LAY REFIAEL Azsld BEAML 2AMEl T, AW HoganasAtell A 85T 2le $28-2718 (distalloy
AB®s 94, 224 % NAA B4 vEsted 2T A3 2 ITubgel os) 2R sle) AYMo] 58T, AAXE
W7l A Qiglen, 2 44U 3 £ 425 ZHAA QAR EE 15~20kg/mm?, AEE Hv20~30 o 232, 94 &4
S e Ar U ARRE} F o] G5 ARE A

Abstract Cu, Ni, and Mo were ion-diffused into the pure steel powder in the aqueous solution of Cu(NOs),, Ni{(NO3),,
and (NH.)sMo;0.4, to form partial diffusion bond prealloyed steel powder. The mechanical properties, and compacting
and sintering characteristics were investigated as a function of Cu, Ni and Mo contents. The results of the this
research, it was found that the smallest change of size was observed, and the good degree of hardness and tensile
strength was observed when 1.50wt%Cu, 1.75wt%Ni and 0.50wt%Mo was added each other. The powder metallurgy
characteristics of partial diffusion bond prealloyed steel powder containing 1.50wt% of Cu, 1.75wt% of Ni and 0.5wt%
of Mo were compared to those of distalloy AB® which was manufactured in Hoganas Corporation of Sweden. Partial
diffusion bond prealloyed steel powder of this study had good degree of hardness and density, and its dimensional sta-
bility was same to that of pure steel powder. Under the same sintering density and temperature, the tensile strength of
the ion powder from this research was 15~20Kg/mm? larger than that of distalloy AB®. also the hardness was larger
in the magnitude of Hv20~30. When the powder metallurgy heat-treated, hardness and tensile strength were sub-
stantially increased.
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Table 1. Reagents and samples
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Density(p) =
7] A :

ooty )
the mass of the test piece in gram on the

balance

B : the impregnated test piece in gram on the
balance

C : the suspended test piece in gram on the
balance

E : the mass of the suspended wire in gram on
the balance

©ow - the density of the water

4282 MPIF standard 44l A 2% whyjo 8 &3}
[=]

Hom, A (2) F o83l F3lEn.
Dimensional change(%) = LLLD x 100 (2)
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Ls : sintered specimen dimension

die cavity dimension

= (8) =& MPIF standard 10 AjA|§ wbL
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Cu(NOy), - 3H,0 Cu™*+2NOs '+ 3H.0

Fe+ Cu(NO;) . Fe(NO3) ,+Cu
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FEOEE C Si Mn 3 S Fe H, loss | AZ3A
ASCI00 | 001 <0.005 0.22 0.01 0.12 balance | 0.15 oganas

A & (Sweden)

h
MSA300 0.01 0.020 0.22 0.08 0.15 balance 0.20 Gohbe
(Japan)

Cu(NOs); - 6H.O (Shinyo Pure Chemical, First Grade)

Al of Ni(NO3); * 3H;O (Shinyo Pure Chemical, First Grade)
(NH,)sMo;0,, + 4H,O (Shinyo Pure Chemical, First Grade)

® 2592 HoganasAte) BEGZ71E (distalloy AB®) o A2 gadel] gk Bw o4 carbon®) ©ako) 0.6% Y o A&A,

2734 9 71A1A B4l b % o2 R Fo ok
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Fig. 1. Flow chart of preparing partial diffusion bond prealloy
samples containning Cu, Ni, and Mo
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Fig. 2. Change of particle size by Cu ion diffusion
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Fig. 3. Composition ratio of Cu ion diffused particles in MSA300
by EDX
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Photo 1. Photographes of MSA300 particles(a) and Cu ion dif-
fused particles(b) by SEM
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Fig. 6. Mechanical properties changes with the Mo contents
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