Abstract: contained in metal powders had also been studied by
Dewaxing behavior of iron powder compacts con- German, particularly as it pertains to injection molded

taining zinc stearate (ZnSt) or ethylene-bisstearamide metal part4¥ 1D\DU HW DO UHSRUWHG RQ

(EBS) was directly observed during sintering. First, FDO GHIHFWV LQ WKH VLQWHULQJ RI

small droplets of lubricant melt appeared scattered on and the related countermeas@tesDQG .DPHRND HV

the surface. Then, they gradually formed large pools, DQDO\]HG WKH PHFKDQLVP RI URXJK

DQG ¢QDOO\ YDSRUL]JHG ,Q DGGLWLRQ PHOW RI =Q6W PRUH

remarkably bubbled than that of EBS during vaporiza-

tion. 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

WKHLU VXUIDFH ,W LV EHOLHY-HG WKDW WKH OXEULFDQW PHOW LQKR

PRIJIHQHRXVO\ AHZ RXW WKURXJK WKH HDVLHU SDWKV LQ WKH

compacts to the surface accompanied by the exhausting

gas of the decomposed lubricants.

1. Introduction

In the iron powder compacting process, it is general
practice to add an organic lubricant powder such as zinc
stearate (ZnSt) or ethylene-bisstearamide (EBS) in order
WR LPSURYH WKH ARZDELOLW\ RI WKH SRZGHU LQFUHDVH JUHHQ
GHQVLW\ DQG UHGXFH HMHFWLRQ IRUFH $OWKRXJK WKH ODUJHU
SDUW Rl VXFK RUJDQLF OXEULFDQWY LV UHPRYHG LQ WKH VLQWHU
ing process, in some cases, the lubricant remains on the
VXUIDFH RI WKH VLQWHUHG FRPSDFW LQ WKH IRUP RI VRRW RU
VWDLQ ZKLFK UHGXFHV WKH TXDOLW\ DQG \LHOG RI VLQWHUHG
SURGXFWYV

7KH GHFRPSRVLWLRQ EHKDYLRUV RI VLPSOH =Q6W DQG
(%6 KDYH EHHQ FODUL{¢HG SUHYLRXVO\ LQ D QXPEHU RI VWXG
ies® 7KH GHFRPSRVLWLRQ EHKDYLRU RI RUJDQLF PDWHULDOV
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2. Experimental Method

2.1 Raw Materials and Blending Method

The raw materials used were water-atomized iron
SRZGHY $3 HOHFWURO\WLF FRSSHU SRZGHU DQG
JUDSKLWH SRZGHU 7KHVH PDWHULDOV ZHUH ZHLJKHG WR REWDLQ
D PDVV UDWLR RI PDWW OXEULFDQWYV
Rl HLWKHU JLQF VWHDUDWH KHUHLQDIWHU =Q6W SRZGHU RU
ethylene-bisstearamide (EBS) powder was added to the
ubz PDWHULDO SRZGHU 7KHVH SRZGHUV ZHUH WKHQ PL[HG
XVLQJ D 9 EOHQGHU LQ RUGHU WR SUHSDUH PL[HG SRZGHUV %
VHIJUHJDWLRQ IUHH WUHDWHG PL[HG SRZGHU =Q6W &0; ZDV
DOVR SUHSDUHPEBDEVDRGEQS8W 7KH OXEULFDQW
FRPSRVLWLRQVY DQG PL[LQJ PHWKRGV XVHG LQ SUHSDULQJ WKH
HI[SHULPHQWDO PDWFRbH&eéDOV DUH VKRZQ LQ

2.2 Experimental Conditions

7KH PL[HG SRZGHUV GHVFULEHG DERYH ZHUH FRPSDFWHG
LQ F\OLQGULFDO VKDSHV EPWKQ®G GLDPHWHU RI
WKLFNQRPVRRPP VR DV WR REWDLQ D JUHHQ GHQ
VLW\ Rl ORW® $V VKRE®IEQthese
JUHHQ FRPSDFWV ZHURLGHRD[HG fERU
IROORZHG E\ VLQWHULQJ ZLWKQD KROGLQJ WLPH RI
DW f& $V WKH DWPRVSKHULF JDV HQGRWKHUPLF JDV
SURGXFHG IURP SURSDQH JDV 5; JDV D PL[HG JDV RI

1, +, 14 JDV ,RU 1
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'KHQ JUHHQ FRPSDFWV FRQWDLQLIQ drdeQ® sWoid btdind oV &iQered compacts, it is
WHUH,GIJDY 1IVWDLQLQJ RI WKH VLQWLIPBRW \WRBID FWRY FRIDWURO WKH SURS
UHPDUNDEOH KRZHYHU VWDLQV ZfiflsHncuRitg tReENMdricam Had EdnVpevder, the

(%6 DGGHG JUHHQ FRPSDFWYV SURFHVV RI PLIJUDWLRQ RI WKH OXE
7KH WHPSHUDWXUH DW ZKLFK OHDFEDQ U HRD AMWKHR @ XRE UWRKBIQOWEULFDQW
PHOW EHJDQ ZDV f& KLJKHU ZLWXWWRWSKE 8WFDIDVH G

FRPSDFWV WKDQ ZLWK (%6 DGGLWLRQ

‘LWK =Q6W DGGHG VHJUHJDWLRQ IUHH WUHDWHG LURQ SRZ

GHU WKH VWDUWLQJ WHPSHUDWXOH®EF OHDFKLQJ RI WKH OXEUL

FDQW DQG WKH VWDUWLQJ WHPSHUBWX®N RI )EXXEPEDUIVHNHIPH, 9 T7URF.
DSSUR[LPDWHO\ f& ORZHU WKDQ %OW%UW%%%QBSWVPL*H'{J%SLVWHDG
SRZGHU 3RZGHU OHWDOO 3DUWHKFXO ODWHU
,Q WHVWV RI VSHFLPHQV ZLWK JUHKHGQHGHQMLDAL HV $SRY 3RZGHU OHWDOO

DQG 0J P QR GLIIHUHQFHV LQ GHZDIhQJD g‘bafLQﬁ HU - 3RZGHWRHW

UHODWHG WR WKH JUHHQ GHQVLW)\ ZHUH REVHUYHG

7KH OHDFKLQJ WHPSHUDWXU-H Rl WKMHDOX E U6 FOHWD V/Q - QWGERRRS WK G GE\ Y
. D Q IRU OHWDOV 2|

QHVV RI WKH JUHHQ FRPSDFW ZHUH_%QH&ID@BWH@ +‘?§§§W‘Mb

KLK . +DPDPRWR +
WKH VL]H RI WKH OXEULFDQW PHOWSRRG¥WEHRIDES OFUIRMRPY DQG 3RZG
WKH WKLFNQHVV RI WKH JUHHQ FRPIRMEWK 0QFUMHPRMW®R 6 8UDWD , - -SC

,Q WKH VWDLQV RQ VLQWHUHG FRP%D < Fy%ﬂ\ﬁ B 7959?\)8?‘@69@)9” 50 o)
PDWHULDO WKH VXUIDFH PRUSKRORIHALQSv GHIWHH LB RIL

dation changed in a concentric manner, in which Zn .DZDQR 7 2QR 7 2]DNL < $EVWUDFWV R
KDG VHJUHIJDWHG WR WKH FHQWUD%Z%%H(W?FR%%@HU\Pﬁ?h?pzfﬂg{jz&Ungs

was considered to show that the ZnSt melt leached YRO QR S

RXW IURP WKH FHQWUDO SDUW RI WKH VWDLQ

:DVL
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