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KIP CLEAN MIX Powders Free from Segregation
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Synopsis:

New mixed powders, KIP CLEAN MIX, were developed to
minimize segregation and dusting by a treatment which firmly
bands graphite and other additive powders onto the surface of the
iron powder particles.

The segregation-free treatment gives a C-adhesion ratio (the ra-
tio of carbon content in 100~200-mesh powder mixtures to carbon
content in the total powder mixtures) of more than 80%, while the
ratios remajned about 20% for conventionally mixed powders.
Dusting was also reduced by 90% and flowability was improved by
more than 30%. Excessive graphite concentration usuaily observed
in the final stage of feeding from a hopper is completely suppressed
by this treatment. Mechanical properties of sintered compacts
made from KIP CLEAN MIX powders being very stable, sub-
standard articles were decreased and the yield of sintered parts was

'‘mproved by about 10%.
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Fig. 1 Characteristcs of segregation-free mixed powders
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Fig. 2 Schematic diagram of the double step hopper

Composition

Fe-2.0%Cu-0.8%Gr-0.75%ZnSt

Fe . Water atomized iron powder

Cu : Electrolytic copper powder

Gr : Natural graphite powder
Lubricant | Zinc stearate

Binder ! {(for CLEAN MIX)
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Fig. 3 Flow chart of experimental procedure
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Fig. 4 Adhesion ratio of graphite in powder mixtures
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Fig. 5 Dusting of powder mixtures
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Fig. 6 Apparent density and flow rate of powder mixtures
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Fig. 8 Characteristics after storage (Fe-2%Cu-1%Gr, com-
pacted at 430 MPa)
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LAFOCCRAFRESH, JEEF OB R ELELTS. —H.
CHEESIY ORFHILAEY RS L RS tit, #AfoC
Tt & NETTEELOWE L X3 & Tk A%, CHEE 80%
DKIP 7 ) — v iy 7 ABYCI, BFEHTOCRITFRE2CHE
sh, THERRETET S,

Fig. 12  CfEE L BERAEC B I HEEOE B2 LD
BE%xRT, CHHEEA22% 55 80% cntas, CEDHES
- 243 50% (BIHEEE 0.014%--0.007%), FEFloEs-o&I
0% (FEEERE 0.157-0.016%) #E+hFhild T3, 2D L3I
CHZFENMTE L&, &y - bOHERCET 2 BEHOR
M I oD RBrHEIR D,

KIP7 y —v i, 7 2B0ERCEREY S IREET S D
FHEOHEEFRICH LTk y 4 =2 bEE 1000kg R &1L
Lik EnREAH O BHEE, HEES I CEDOEBY Fig. 13
., KIP 20— 3y 2 2A8NE, S THREOMES
BERE THREEE LICHEYRTOCHN LT, EREaL, HiH
EommnE b L oRBEEVMET L, iR L
Eafhi  HIEHE AR VGREBE e 2T, CHIECROEEA LY
Herho L bk, EEREBTHE ., SR TEEHOHH

1152k Vol. 24 No, 4 1992



266

WEFEMKIP # ) - i 4R

Conventional With suppressed KIP CLEAN MIX
(adhesion ratic segregation
of graphite:22%) {51%) (80%3)
(1.40)
0851 i r r
38
= O
53 08} - +
€4 D’\'H .,.\._‘ ’_'/'. 00\0/041—-0*0 ¥
[
i i N i ()7" 1 1 1)1 1 1 | i 1 JI . i E— | i 1 Ladlhod PR
Fig. 11 Variation in dimensional change 00: N } v b

sintering and combined carbon
after sintering for Fe-2%Cu-
194Gr powder mixtures fed from
a hopper with periodical sampling

Fig. 12

Fig. 13

I EABEEE:

(powder compact basis) during

—0.04 v

Dimensional

change (%)
)
i’

A
ol oo, ",

i)l Fl

1 L)) L 1 n| 1)l L

il

{0.157}
= 2 Dimensional change
Q; 0015k O Combined carbon
=]
3 "~
%
o
B
& oo} .
=
= \Q
@

0.005 . L - .
20 40 60 8Q 100
C adhesion ratio (%)
Influence of C adhesion ratio on standard deviations

of dimensional change during sintering and of com-
bined carbon after sintering (Fe-29%Cu-1%Gr)

o :Conventional # ! KIP CLEAN MIX

L
o

o
-

"S:k:; ) an. y

)
[0

Apparent density
(Mg/m*
[¥%)
(%)

o

non flow

|

%] g
[=1] =]
|

v}

i
o
—_D

Flow rate
{(s/50g)

[l
1

3]

,_
oo

—
f=21

2

C (%)

4T N 44

0 200 400 600 800 1000

Cumulative amount of powder
mixture during feeding {(kg)

-
353

1.0

Variation in properties for powder mixtures fed from
a hopper with periodical sampling

# Vol. 24 No. ¢4 1992

L 1 — 1 i i
020 40 50120 140 160 20 40 60 120 140 160 20 40 60 120 140 180

Cumulative amount of powder mixture during feeding (kg)

o Conventional * KIP CLEAN MIX

1.0
o
2 os
8
o
S 08
o ——a b 4
£ 07
£ &
G 0.6
]
05
14
=
213
u
£
2 129 %@B{mm
Boh o
E n
Z Xh
Q
10
L, 036
o
£ 032
=
= _ 028 oA
SO
S=~0.24 1
z
5 .
ERLEL T
206

0 1000 2000 3000 4000 5000
Number of test pieces
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