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2 o BTARAYAE 2287 AdME AFEAPA] AHEE paraffin waxet HDPE 2%
g SuiFEEn Gy o AAsledol gk, B AFollMe dEliss HDPEZF aat5e
E AARE 52U APA e A5 Y1FE FAA7I7] A% n-BE &oilo)] 93 paraffin
wax®] F&A%Fo] AT Paraffin wax®] $2§2 n-gee] §ujFE259 Sr-HlolE
9] Ba}deel= HlAsR L, paraffin wax®] 713 AP FAde dueles, Sr-
Hetel E9f S 8ol whnalstut oF 60vol% o) UA FH &AM #AgE vehiglth. Paraffin
wax®| FEET §oiFE A7 AF2ol AL vHBAE 2O 2T paraffin waxd] &

< Fickian &4 5& Hehidoh.

Abstract : The paraffin wax and HDPE in powder injection molded compacts should be re-
moved before sintering and the removel of paraffin wax and HDPE is usually done by the
solvent extraction and thermal debinding methods, respectively. The extraction of paraffin
wax using n-heptane solvent, which helps to remove HDPE by thermal debinding in the sub-
sequent process by forming continuous pores within the compacts, is investigated in ‘his
work. The extraction rate of paraffin wax is proportional to the temperature of solvent ex-
traction and the average particle size of Sr-ferrites but it is inversely proportional to the con-
tents of paraffin wax and the sample thickness. The extraction rate of paraffin wax is ob-
served to be lowest when the critical packing ratio of Sr-ferrite is about 60 vol%. The linear
relationship between the extraction rate and the square root of the extraction time indicates
that the removal of paraffin wax follows the Fickian extraction behavior.

Keywords : powder injection molding, solvent extraction, paraffin wax.
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Fig. 1. SEM photographs of Sr-ferrite magnetic powder according to particle sizes ; (a) 0.75-0.80um, (b) 1.00

~1.05¢m, and (¢) 1.20~1.30um.
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E2AME A 34 Sr-deko) & /paraffin wax/HDPE 2§ 2] g ol A n- &t-& vl o} 2% paraffin wax® & 7%

Table 1. The Properties of Binders and Solvent

PW(A) PW(B) HDPE n-Heptane

Melting Point('C)  68.9 52.2 132 -90.7
Boiling Point(°C) - - - 98.4
Heat of Fusion 210 142 199 -
(4Hm;J/g)

Density 0.927 0902 0964  0.684
(g/cm® , at 25°C)

Average 472 361 200000*  100.2
Molecular Weight

N
* the number of a¥erage molecular weight
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Fig. 2. The solubility of paraffin waxes according
to n-heptane temperatures.
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Fig. 3. The solvent extraction of paraffin waxes ac-
cording to time and n-heptane temperatures.
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Fig 4. The solvent extraction according to paraffin
wax contents.
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Fig. 5. AFM photographs of the surface according
to paraffin wax contents after solvent extraction;
(a) 20wt % and (b) 50wt %.
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Fig. 6. The loading curve shows sample dinsity ver-
sus composition of the powder-binder mixture.
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