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Highly Flowable and Less-Furnace-Pollutive Segregation-Free Iron Based Powder
Excluding Metallic Soap Lubricant
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Synopsis :

A new type of segregation-free iron based powder containing only wax as a lubricant
and free metallic soap, CLEAN MIX (KWAX-C), has been developed to improve
flowability and productivity in sintering process to lighten the burden in the
maintenance of furnace. The flow rate of CLEAN MIX (KWAX-C) is almost equal to that
of the conventional segregation-free iron based powder containing wax lubricant,
CLEAN MIX (KWAX-A) and the index of flow blocking is smaller by 62%. The powder
characteristics; such as compressibility, rattler value and ejection force of CLEAN MIX
(KWAX-C), and the mechanical properties, such as tensile strength, Charpy impact
value and dimensional changes during sintering of the compact made of it, were almost
equal to those of the conventional segregation-free iron based powder containing wax

lubricant.
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Iron Based Powder Excluding Metallic Soap Lubricant
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A new type of segregation-free iron based powder containing only wax as a lubricant and free metallic soap, CLEAN
MIX. (KWAX-C), has been developed to improve flowability and productivity in sintering process to lighten the burden in
the maintenance of furnace. The flow rate of CLEAN MIX (KWAX-C) is almost equal to that of the conventional segrega-
tion-free iron based powder containing wax libricant, CLEAN MIX (KWAX-A) and the index of flow blocking is smaller by
62%. The powder characteristics; such as compressibility, rattler value and ejection force of CLEAN MIX (KWAX.C), and
the mechanical properties, such as tensile strength, Charpy impact value and dimensional changes during sintering of the
compact made of it, were almost equal to those of the conventional segregationfree iron based powder containing wax

lubricant.
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Fig. 1 Schematic description of the system to measure van der
Waals force of iron based powders
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Fhoto 1 SEM image of the segregation-free iron based powder
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Fig. 2 Schematic description of the segregation-free iron based
powder used
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Table 1 Hamaker coefficient, mean particle size and specific sur- Table 2 FElectrostatic quantity measured and electrostatic force

face area of iron powder, graphite powder and lubricant calculated
powder
- Combination Charge Electrostatic force
Hamaker Mean Specific of powder (uC/g) {1072 N/particle)
Material coefficient parficle size surface area Tron Graphite
-19 2
: ao-*n (prm) (m*/g) powder powder 0.024 0.42
ron p
212 80 0.04 iron Lubricant
powd?r powder powder —-0.084 220
Graphite 470 22 9.18
powder
Lubricant
powder 0.70 20 7.50 Table 3 van der Waals force calculated

van der Waals force

Combination of pewder (10-5 N/particle)
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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
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Fig. 4 Adsorption isotherm of water vapor on segregation-free
iron based powder used
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Fig. 5 Flowability of newly developed segregation free iron pow-
der with wax lubricant
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Table 4 Apparent density of segregation-free iron premixed pow-

der
Apparent density
Type of wax (Mg/m?)
Zinc stearate 3.30
KWAX-A
(Conventional) 3.20
KWAX-C 308
(Newly developed) ;
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Fig. 6 Green density, ejection force and rattler value of segrega.
tion-free iron powder used
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Table 5 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 . .
strength ~ value Dlmenuo;lzﬂ
(MPa) 0O change (%)
Conventional segregation-
free powder using zinc 445 10 0.34
stearate
KWAX-A (Conventional seg-
regation-free powder using 422 10 0.38
wax}
KWAX-C (Newly developed) 434 10 0.40
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