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Synopsis :

The sintered compacts made from KIP SIGMALOY 2010 (2%Ni-1% Mo partially alloyed
steel powder) attain superior machinability in drilling and turning to those made from
KIP SIGMALOY 4158 (4%Ni-1.5%Cu-0.5%Mo partially alloyed steel powder). The
excellent machinability is attributed to the lower hardness and the reduction of Ni-rich
tough austenite of the sintered compact made from KIP SIGMALOY 2010. After
case-hardening the same sintered compacts made from KIP SIGMALOY 2010 attain
higher hardness and radial crushing strength than those made from KIP SIGMALOY

4158 due to strain induced martensitic transformation of austenite.

(c)JFE Steel Corporation, 2003
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The sintered compacts made from KIP SIGMALOY 2010 (2%Ni-1% Mo partially alloyed steel powder) attain superior
machinability in drilling and turning to those made from KIP SIGMALOY 4155 (49Ni-1.5%Cu-0.5%Mo partially alloyed
steel powder). The excellent machinability is attributed to the lower hardness and the reduction of Nirich tough austen-
ite of the sintered compact made from KIP SIGMALOY 2010. After case-hardening the same sintered compacts made
from KIP SIGMALOY 2010 attain higher hardness and radial crushing strength than those made from KIP SIGMALOY

4158 due to strain induced martensitic transformation of austenite.
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Table 1 Chemical compositions of partially alloyed steel pow-

ders used
Powder Chemical composition {mass%?)
Ni Cu Mo
KIP SIGMALOY 2010 2 — 1
KIP SIGMALQY 4155 4 15 0.5
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Fig. 1 Relationship between graphite addition and number of
holes drilled for sintered compacts made from Ni partially
alloyed steel powders, KIP SIGMALOY 2010 and KIP
SIGMALQY 4155
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Fig. 2 Relationship between graphite addition and hardness of
sintered compacts made from Ni partially alloyed steel

powders, KIP SIGMALOY 2010 and KIP SIGMALOY
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Fig. 3 Relationship between hardness and number of holes

drilled for sintered compacts made from Ni partiafly
alloyed steel powders, KIP SIGMALOY 2010 and KIP
SIGMALOY 4155
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Photo 1 Optical micrographs of the sintered compacts made
from Ni partialy alloyed steel powders, KIP SIGMALOY
2010 and KIP SIGMALOY 4155 with 0.6 mass%

graphite addition
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Fig. 4 Effect of drill speed on number of holes drilled for sin-
tered compacts made from Ni partially alloyed steel pow-
ders, KIP SIGMALOY 2010 and KIP SIGMALOY 4155
with 0.6 mass% graphite addition
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Fig. 5 Effect of feed rate on number of holes drilled for sintered
compacts made from Ni partially alloyed steel powders,
KIP SIGMALOY 2010 and KIP SIGMALOY 4155 with
0.6 mass% graphite addition

Drill speed
1194 rpm

1500 rpm

Drill speed

KIP SIGMALOY 4155
{4Ni-1.5Cu-1.5Ma)

10 mm

KIP SIGMALOY 2019
(2Ni-1Ma)

Photo 2 Optical micrographs of the chips drilled with a 4mm

drill at a feed rate of 0.03 mm/rev. from the sintered
compacts made from Ni partialy alloyed steel powders,
KIP SIGMALQOY 2010 and KIP SIGMALOY 4155 with
0.6 mass% graphite addition
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Fig. 6 Hardness of sintered compacts made from Ni partially
alloyed steel powders, KIP SIGMALOY 2010 and KIP
SIGMALOY 4155 with 0.5 mass% graphite addition
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Fig. 7 Number of holes drilled with a 1.2 mm drill at 10 000 rpm
with 0.012 mm/rev. of sintered compacts made from Ni
partially alloyed steel powders, KIP SIGMALOY 2010 and
KIP SIGMALOY 4158 with 0.5 mass% graphite addition
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Fig. 8 Relationship between cutting distance and flank wear of
tools for sintered compacts made from Ni partially
alloved steel powders, KIP SIGMALOY 2010 and KIP

SIGMALQY 4155 with (.5 mass% graphite addition
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Fig. 9 Hardness of sintered and case-hardened compacts made
from Ni partially alloyed steel powders, KIP SIGMALOY
2010 and KIP SIGMALOY 4155 with 0.5 mass% graphite
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Fig. 10 Radial crushing strength of sintered and case-hardened

compacts made from Ni partially alloyed steel powders,
KIP SIGMALQOY 2010 and KIP SIGMALQOY 4155 with
0.5 mass% graphite addition
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