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Although net-shape production is one of the goals of powder metallurgy, a number of sintered parts
undergo sizing, coining and machining to achieve the tight tolerance required. A calcium-based
machining enhancer, KS-100X, developed by Kobe Steel, has successfully reduced the machining
cost while achieving excellent productivity in high-speed machining. Further study has led to the
development of three new machining enhancers namely: i) an enhancer that does an excellent job of
preventing tool wear even during low-speed machining, ii) an enhancer that reduces the tool wear to a
third of that achieved by KS-100X, and iii) an enhancer that is excellent in dealing with post-machining
surface roughness. This paper introduces the performance of these three newly developed enhancers.
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Table 1 Features of developed machinability enhancers

Grade Feature Addition
KS-100X | Suitable for high speed machining (Original) 0.1mass%
KS-200X Su}tgble for wide speed machining, including 0.3mass%

drilling
KS-300X | Improved tool wear 0.1mass%
KS-500X | Improved surface roughness 0.1mass%
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Fig. 1 Influence of machinability enhancer on R.C.S and apparent
surface hardness of sintered specimen
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Fig. 2 Influence of KS-200X on tool wear at turning

Tool wear Vb (um)

100

={=Plain ={~MnS

80 =—f=KS-100X  =@=KS-200X e

. /
5 TiCN Coated H.S.S
90 holes

40 o4

P—&‘

0

Tool wear Vb (um)

0 10 20 30 40 50
Machining speed V (m/min)
3 KS-200XiRMNB 0 K )V EERE R DFEE
Fig. 3 Influence of KS-200X on tool wear at drilling
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Fig. 5 Influence of new machining enhancer KS-300X and KS-500X
on tool wear
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Fig. 6 Surface roughness of machined works

KS-100X KS-300X KS-500X

B 7 BemlmTizo TR Wi & msig

Fig. 7 Rake face images after turning

fIEWCE YV EDLRTEBY, TERICEINATIBLY
BWHIM OFeDFENDLIMPICRONIBETH L,
DT EH 5, KS-300XI1ZKS-100X & 0 b 1} 759 O F ik
BN, THEBEIM & OEBREMAD RN LITLD

R=D #7844l 4%#/Vol. 66 No. 1 (Sep. 2016) 59



BERESHIfI E N bDEEZ 5N 5, —F, KS-500X
DR B W BCIREE X, KS-100XD Z v & WAl 72 & v i
Rohd, TEEROETICIEIEALENR LN D)5
Tl =T 5,

DEZ, PHIM OREH S DI OV THET 572
O, HHGEO TEZ ZRTllE L-#RE 2R 8 1R,
KS-300XTi%, TEFT L WHOERETHEMBEBILT
BROENTZE ) ITHEWPLEIERL TS 720, H)
BITEBERICHE LTI VEDPEDY EAoTnd, Th
2R L CKS-500X T, T bFrhBENRONS
L ODITITFH (NWzA) THD, F/5REEH LA
THEIZEA—= 72 &N Tw 525, KS-500X Tl
B OMMEEFES A % S MWIEIRZ MEFF L T 5. T 72,
BB O LI 2 e B TBIg LR (R9) %
W5 Eaanb X2, KS-100XB X OKS-300X Tix 2
RO L S VERR LN L DX LT, KS-500XT
BIEEAERONZ VW, ITNH5DZ EH 5, KS-500X
TIEHE L, MBEZNEWICL > TCLTEDORERI D2
<, WEIRZ RISHICIED MR CE 5 2 L TRFRE
MHEPESRTVEIDEEZbND,

KS-100X KS-300X

KS-500X

8 M TH O =ZWITHHIAR R

Fig. 8 Results of 3 D measurements of used tool
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Fig. 9 Optical microscope images of machined surfaces
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