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Steel Powder for Automotive Sintered Parts with High Density
—Attaining High Density
for Achieving Excellent Fatigue Property of Sintered Parts
Made by a Die-lubricated Warm Compaction System
Using Highly Compressible Steel Powder—
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Abstract:

0 JFE Steel has developed a die-lubricated warm compaction method for producing high density sintered parts using premixed
steel powder containing small amounts of internal lubricant suitable for this method. In this method, spraying equipment
precisely controls the amount of die wall lubricant. The sintered and bright-quenched compacts were made with partially
alloyed steel powder (KIP SIGMALQY 415S), composed of 4Ni-1.5Cu-0.5Mo, by this method. The compacts gave density as
highas 7.5 Mg/ma, and the rotating bending fatigue strength of 450 MPa and 470 MPa for carbon contents of 0.52 mass% and
0.92 mass%, respectively. The density and fatigue strength were superior to those obtained by the conventional double-
pressing and double-sintering methods. The increase in the amount of retained austenite which was caused by the increase in
carbon content enhanced the fatigue strength.
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Fig.1 Theoretical green density calculated using the mixing
ratio of internal lubricant
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Table 1 Chemical compositions and compacting conditions of the studied powders for investigating the effects of compaction

methods
Graphite | Internal lubricant Compacting | Compacting External lubricant
temperature pressure
Zinc stearate Room
C/C method 0.75 mass% temperature
a #
W/C method | 0.6 mass% | < 0V-wax 130°C 686 MPa
0.6 mass%
I *
W/D method KW-wax 130°C WD2#*
0.2 mass%

* Lubricant for warm compaction,
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** Lubricant for heated die
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Photo 1 Pore structure of sintered compacts made by W/D
method
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Table 2 Chemical composition and compacting condition of the studied powders for investigating the effect of carbon content

Graphite | Internal lubricant Compacting | Compacting External lubricant
temperature pressure
Low carbon compact | 0.6 mass% a
: P K W-wax 130°C 686 MPa WD2#*
High carbon compact | 1.0 mass% 0.2 mass%
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Fig.7 S-N curves of rotating bending fatigue test of sintered
and bright-quenched compacts
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Photo 2 Microstructures of sintered and bright-guenched
compacts

Table 3 Densities and mechanical properties of sintered and bright-quenched compacts made by W/D method

Carbon Green Sintered Tensile Charpy
content density density strength  impact value
(mass%) (Mg/m®) (Mg/m®) (MPa) (J/em?)
Low carbon compact 0.52 7.43 7.53 1800 44
High carbon compact 0.92 7.36 7.51 1250 25
JFEO O No.4 20040 50¢L U 740
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