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New Flowable Segregation-free Premixed Iron Powder with Wax Lubricant
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Synopsis :

New segregation-free iron based powder with wax lubricant, KIP CLEANMIX 4
(KWAXB), was developed to improve the flowability and suppress the adhesion of
lubricant to the inner parts of tube conveyer during transportation. The flow rate of
CLEANMIX (KWAXB) was lower by 0.5 s/100 g than that of the conventional
segregation-free iron based powder with wax lubricant, CLEANMIX (KWAXA) and the
index of flow blocking was smaller by 62%. Lubricant was hardly adhered to the inner
parts of screw conveyer during transportation of CLEANMIX (KWAXB). On the other
hand, lubricant adhered during transportation of the conventional segregation-free iron
based powder with wax lubricant. The powder characteristics, such as compressibility,
rattler value and ejection force of CLEANMIX (KWAXB), and the mechanical properties,
such as tensile strength, Charpy impact value and dimensional change of sintered steel
made of it, were almost equal to those in the case of the conventional segregation-free

iron based powder with wax lubricant.
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New Flowable Segregation-free Premixed Iron Powder
with Wax Lubricant
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Synopsis:

New segregation-free iron based powder with wax lubricant, KIP CLEANMIX® (KWAXB), was developed to improve the
flowability and suppress the adhesion of lubricant to the inner parts of tube conveyer during transportation. The flow rate
of CLEANMIX (KWAXB) was lower by 0.5s/100 g than that of the conventional segregationfree iron based powder with
wax lubricant, CLEANMIX (KWAXA) and the index of flow blocking was smaller by 62%. Lubricant was hardly adhered
to the inner parts of screw conveyer during transportation of CLEANMIX (KWAXB). On the other hand, lubricant
adhered during transportation of the conventional segregationfree iron based powder with wax lubricant. The powder
characteristics, such as compressibility, rattler value and ejection force of CLEANMIX (KWAXB), and the mechanical
properties, such as tensile strength, Charpy impact value and dimensional change of sintered steel made of it, were almost
equal to those in the case of the conventional segregation-free iron based powder with wax lubricant.
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Fig. 1 Schematic description of the system to measure the van
der Walls force of iron based powders
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Photo 1 SEM image of the segregation-free iron based powder
used
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Fig. 2 Schematic description of the segregation-free iron based
powder used

Table 1 Hamaker coefficient, mean particle size and specific sur-
face area of iron powder, graphite powder and lubricant

powder
Hamaker Mean Specific
Material coefficient particle surface
(10-¥n size (um) area (m%/g)
Iron

powder 212 80 0.04
Graphite .

podwer 4.70 22 9.18
Lubricant

powder 0.70 20 7.50

Table 2 Electrostatic quantity measured and electrostatic force
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Powder =

calculated
Combination Charge Electrostatic force
of powder wC/e) (10" N/particle)
Iron Graphite
powder pov\[/)der 0.024 0.42 Lubricant powder
Iron Lubricant — 0084 290 Photo 2 SEM images of iron powder, graphite powder and lubri-
powder powder cant powder
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Table 3 van der Waals force calculated

Van der Waals force
(10~ N/particle)

Graphite powder 9.07

Lubricant powder 3.25

Combination of powder

Iron powder
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Fig. 3 Effect of roughness of lubricant powder and binder on
van der Waals force between lubricants and that between
lubricant powder and binder on iron powder

on the segregation-free iron based
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Relative humidity (%)

Fig. 4 Adsorplion isotherm of water vapor on segregation-free
iron based powder used
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Fig. 5 Flowability of newly developed segregation-free iron
based powder with wax lubricant compared with those of
conventional segregation-free iron based powders
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Fig. 6 Apparent density of the segregationfree iron based pow-
der used
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Fig. 7 Green density, ejection force and rattler value of the seg-
regation-free iron based powder used
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Table 4 Tensile strength and Charpy impact value of sintered
body made of the segregation-free iron based powder
used and dimentional change during sintering

Tensile Impact . .
Dimentional
strength value change (%)
{MPa) )
Conventional segreration-
free powder using zinc 445 10 0.34
stearate
KWAXA(Conventional
segreration-free powder 422 10 0.38
using wax)
KWAXB (Newly
developed) 430 11 0.38
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