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Hydrostatic Pressing of mixed Metal Powder

Ichiro HaTTOR:, Moritaka KisHigaM:

Some experiments on-hydrostatic compression have been carried out using the mixture of Fe pow-

~ der and nonferrous metal powder. As a result, the modified Kawakita's equation®’® is shown to

be well applicable to the relation between pressure and volume-reduction. The initial porosity and

characteristic constant 1/b in the equation are found to relate to the mixing ratio and size ratio

" of component powders, The fact cited above could be explainable in the sence of physical pro-

perties of powder. And these results support the physical meaning of constants. in the equation
given previously »®® '
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Table 1 Various compression equations

Walker _ \'4 l i = Vool Ve
Balshin inP =~ Cig;-xCy Nikoleav P=Cu g tn {25
Ballhausen ‘
ol VoV _ CuP
Jones =Gl y) e Yo VeV~ i CuP
Tanimoto (Summanzed indication)
Nutting i (Vo) =c,p ‘ '
Nishihara " ( v ) CsPCs Bockstiegel P =a,ﬁﬁ,‘f’v
Senish . ]lz B “}; Cupin oo’ yieid strength
Gumham P =Cieexp(Ci1/V)
V_Vo _ Va— _
Athy v Ve GIP( CP) Cooper-Eaton “;’_“; =Cexp(— Cu/P)
_ _ ‘ - +Cosezp(—Ca /P
Kawakita (Vo—V)/Ve=abP [ (1 +bP) Shapiro V»;V = Cuezp(— Cua/P)
+Cauexp(—Cis/P)
Konoipcky VYV —V.
Sapiro-Kolthoft  y_y_ _, , VoV~ Cudn(P+Ce)
Y=V _ Vo~V Terzaghi -
Torre cxp( CioP)
Murray V. Vo —Cre(P+Ceo)
Kunin-Yunckenko —CseP +Cy
Heckel V;_V“’ V" e.:cp( Cn P 4+Ci2) Aocki . —V'V—-—CazPGaa
a

P : Applied pressure, v :_ ‘Powder volume under applled pressure,
Ve« : Powder volume under infinitely large pressure (net volume),
Vo : Initial apparent volume, Cy:-+Cas : Constanis, &, & : Constants
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Table 2 Characteristic constants a and b in Kawakita's compression equation

; # kK E R ¥ 7 v A B O®
W | Lo | SRR £ B | Heokerf | K W #
! = | O BE MEEE
a | b wwmms GGLF| o | e wmems RORS
1 0.57 | 1.9 0.55 3.51 0.69 2.1 0.68 2.5
FePM 2 0.57 | 1.7 0,55 3,51 0. 67 2.6 0.68 2.5
3 0.58 1.9 0.56 343 0. 64 3.2 0.68 2.5
1 0.61 1.8 0.59 3.15 0.66 L5 0.69 2.4
FeNC 2 0.60 1.5 0.58 3.24 0.64 1.6 0. 68 2.4
3 0. 62 1.6 0. 60 3.12 0.61 1.7 0.69 2.4
1 0.55 1.7 0.54 3.57 0.7 | 1.2 0.63 2.9
FeAHC 2 0.54 1.7 0.53 3.69 0.68 1.2 0.63 | 2.9
3 0.55 1.7 0.54 3.63 0.67 1.4 0.63 | 2.9
Cu 1 0. 69 4.0 0. 69 2.79 | MEEIEHROERBRENG P—P/r OFn,
Mo 1 0. 66 1.7 0. 67 3.33 -
. W 1 0. 65 L3 0.63 6.15 FRATE » TR b DIE (cm?/ton)
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Table 3 Characteristics in modified Kawakita's equation
FRE DO Cu FePM FeNC FeAHC Mo w
(ke o) 5.42 5.80 6.08 6.81 11.94 27.99
Ny (%) 68,8 55,3 59:é“ 54.4 ‘ 67.4 68,2
Nao (%) 56.7 52,8 56.7 50. 3 58.4 53.9
Noa (%) 28,2 25.1 28,2 23.3 29,6 26.0
Poa (ton f/cm2) 1.26 1.35 1.42 1.59 2.79 (6.59)
Neo={ Vao— Vo)/ Vs o
Noat (Vao— V) Var— V) =0.7 D & ¥ DIHEH
Poa: " D E B ORETEER
BroTE g 1 & (1979 — 51 —




PREE—8K, #Esp

1.0 .
' | g
Ph Voo
Vo= Vo~ Vaom Vuc
. . 0
0.8[ Vuwo;Apparent initial volume -~
o
%
50 a 2
:hgl,;‘[).u P
s
nh3 8
w0y
0.4
A 0 Cu
2 Mo
* W
0.2 @ FePM.
& FeNC
o FeAUC
0 ]
0 9.2 0.4 0.6 0.8 1.0
VemV
Vao—Teo

3 (Vao— V)/(Va—
DR
——{(6I X B R RN OB —
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Vo) & Pb (V= V5)/(Vae— Vo)
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Table 4 Particle densities and size distribution
of metal powders used
o S W (%) PO
100 150 200 250 325mesh/SL T
(g/cm®)

147 10474 61 43 pm

H M | K Cu 0 6 24 18 24 28 8.91
e M % ¥ FeAHC 0 238 28 9 11 14 7.83
=Y 75 Mo TR, 2.um t 10. 22
xS ARFVE| W | REEE2 gum 119.33
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