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Lo}, BHASAYAAM A2E YRS 233 QsiAde AHEE paraffin wax9} carnauba
wax/HDPE Z3A| & fnfi3&9 oz 47 AAsor 3t} £ J7dMe &vFE
2 paraffin wax& AA3 JYA ] FHFEFA carnauba wax/HDPES] gl &3 A
FAol AP} R0l 3 AFAY AAE GASe A& 71FE 30wt %ol A par-
affin waxsS Su]322 AATY PFA Yo A Carnauba wax/HDPES] AgA #)
AgEE Su52 8 paraffin wax®] ol AT, A% 7155 YAHFAM HYAY 7

£ UHEStE paraffin wax?] ¥ 2EA S oF 50wt% o1tk Aggle] EEINZ AgA AA
7} 7V58 A8 9 carnauba wax/HDPE ZA3HA| 2738 50 [ 50wt % ©|it}. FZe] EHA1E
AJgo]l 7153 A M ZFAL paraffin wax | carnauba wax : HDPE=50 : 25 : 25wt %
oldo™, paraffin wax7} £wW5%% ¥ carnauba wax/HDPEx= ZAgHgle] 4217t8 G REH=2
HA7F 7HE8rd T

Abstract : The paraffin wax and carnauba wax/HDPE in powder injection molded com-
pacts should be removed before sintering. The removal of paraffin wax and carnauba
wax/HDPE is usually done by the solvent extraction and thermal debinding methods,
respectively. The thermal debinding of carnauba wax/HDPE, which follows the extraction
of paraffin wax using n-heptane solvent, is investigated in this work. The continuous
pores, which facilitate the removal of carnauba wax/HDPE by the thermal debinding, are
found to form in the compacts when more than 30wt% of the paraffin wax is removed
by the solvent extraction. The removal rate of carnauba wax/HDPE increases with the
amount of removed paraffin wax. The optimum binder composition at which the binder is
removed by thermal debinding without defects while maintaining the compact strength is
paraffin wax ; carnauba wax : HDPE=50 : 25 : 25wt %. It takes about 4 hrs to remove
carnauba wax/HDPE in compacts with the optimum composition by the thermal
debinding.

Keywords . powder injection molding, thermal debinding, carnauba wax, HDPE.
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T ALE4JE & Sr-ferrite/Paraffin Wax/Carnauba Wax/HDPE E& A Eol 4] d &0 95 CW/HDPESY A A

Table 1. The Properties of Binders and Solvent

n-Hep-

PW CW HDPE
tance

Melting Point
C)

Boiling Point
(')

Heat of Fusion
(&Hp, J/g)
Density

(g/cm? at 25°C)
Average Molecu-
lar Weight

52 87 132 -90.7

- - 98.4

142 207 200 -

0.902 0970 0.964 0.684

361 1400 200000* 100.2

* the number of average molecular weight
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Fig. 1. The scheme of device for thermal debinding.
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Fig. 2. The thermal debinding of CW and HDPE
binders according to atmosphere.
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Fig. 3. The debinding rate of CW and HDPE ac-
cording to debinding temperatures.
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Fig. 4. The thermal debinding according to composi-
tion of CW/HDPE.
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Fig. 6. AFM micrographs of surface according to paraffin wax contents after solvent extraction;(a) Owt%,

(b) 20wt%, and {(c) 50wt %.

Fig. 7. The photographs of conpact according to paraffin wax content after thermal debinding in the heating

rate of 1°C/min;(a)Owt%, (b) 20wt %, and (c) 50wt%.
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Fig. 8. The thermal debinding of CW/HDPE ac-
cording to packing ratio of Sr-ferrite power.
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