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Analysis of Dewaxing Behavior of Iron Powder Compacts Based on a Direct

Observation of Decomposing Lubricant During Sintering in a Furnace

)
AR

JFE 25 —v  2F— VW K - BEHAPRIETE EEVEA
JFE 2 F—v 2 F— VIS 8k - WEMEARIRZEE TR
JFE 2 F—v 2 F— VI8 SR - BEHAPRIFTFEARE - 2l

B #s8 KAWANO Takashi
FE® K&#E ONO Tomoshige
BT OZAKI Yukiko

(
(

i i

f

25

277V CEHigh (ZnSt) exFLERZA7T7ua7 IR (EBS) ZIRFMLISREMAORIRERICE T 57
WHRIODRERZE (e w) 28) % ERHEHS UM L7z, Bia v OWIHERE I, AR I EE AR O N g
WP ZBBNT, R IEEIGERS L TR R E Y v b, REIICHR L T L 72. ZnSt O @K LT
EBS Ol & 0 b HFERFOFEIADPEE T H > 7o BRI CHERS L7z ZnSt IINEMRAD EifizlE, B2 1mm T
HIRCOEND HAEL, ZOHLERICE Zn DREITL TWwic, 2O ¥I3, ZnSt ORNERDSEMMAR THE D& FLIC
LU CREA~NRE L, MO In R LI 2 RTeEZ LN,

Abstract:

Dewaxing behavior of iron powder compacts containing zinc stearate (ZnSt) or ethylene-bisstearamide (EBS) was
directly observed during sintering. First, small droplets of lubricant melt appeared scattered on the surface. Then,
they gradually formed large pools, and finally vaporized. In addition, melt of ZnSt more remarkably bubbled than that
of EBS during vaporization. After sintering the compact containing ZnSt in nitrogen, spot stains of rough surface and
concentrated zinc with the diameter of 1 mm were found on the top of their surface. It is believed that the lubricant

melt inhomogeneously flew out through the easier paths in the compacts to the surface accompanied by the

exhausting gas of the decomposed lubricants.
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Table 1 Added lubricant and mixing method of experimental
materials

Sample name | Added lubricant Treatment

ZnSt-Mix ZnSt 1% Mixing with V-shaped mixer
EBS-Mix EBS 1% Mixing with V-shaped mixer
ZnSt-CMX ZnSt 1% Segregation-free treatment

ZnSt: Zinc stearate
EBS: Ethylene-bisstearamide

1130°C 1130°C

700°C

in N
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(a) Simulating stains
on the sintered bodies

(b) Observing dewaxing behavior
by suppressing decomposition
of lubricants
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Fig.1 Sintering pattern
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Photo 2 Directly observed dewaxing behavior of the compacts containing zinc stearate (ZnSt) or ethylen-bisstearamide (EBS)
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Fig. 2 Result of the differential thermal analysis in He gas for
ZnSt and EBS
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Photo 3  Effect of the density of green compacts with 25 mm thickness on the dewaxing behavior of zinc stearate (ZnSt)
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ZnSt: Zinc stearate
EBS: Ethylen-bisstearamide
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Photo 4 Effect of thickness and lubricant on the stains on the
top surface of the compact sintered with the condition
shown in Fig.1(b)
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Photo 5 Concentric stains found adhered on the top surface of
the sintered compact under a scale shown in Photo 4
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Photo 6 Scanning electron microscope photographs of the
morphological shape of the stain shown in Photo 5
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Fig. 3 X-ray diffraction pattern of the stain shown in Photo 6
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Photo 7 Distribution of Zn and O at the stain shown in Photo 5
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Fig.4 Model of dewaxing and stain formation for the compact
of the iron powder mixed with the lubricant, Zinc
stearate (ZnSt)
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