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Alloyed Steel Powder “JIP 21SX”

for High Strength Sintered Parts without Heat-treatment after Sintering
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Abstract:

JFE Steel has newly developed a hybrid type alloyed steel powder “JIP 21SX” for manufacturing sintered parts with high
strength and hardness without secondary heat-treatment after sintering. JIP 21SX consists of 2 mass%Ni-1 mass%Mo
prealloyed steel powder and Ni, Cu and graphite powders bonded to the surface of steel powder by binder. The sintered
compact made of this powder sintered at mesh belt furnaces (sintering temperature: 1 130°C, cooling rate: 30°C/min) gives a
tensile strength of 900 MPa, a hardness of 30 HRC and a rotating bending fatigue strength of 242 MPa. As the cooling rate
increases, the fraction of martensite phase in the sintered compact also increases, resulting in improved tensile strength and
hardness. The sintered compact cooled at a rate of more than 50°C/min shows an amount of martensite phase of more than

70%, resulting in a tensile strength of 950 MPa and a hardness of 35 HRC.

1. #8

PEk, EHAREE - IR R OBER I & BT A 720121,
WERE R IR IRBEAI - BED L LR EOBUHEALETH -
oo YUF—N—FZ V7L, BEREBOBMEZIT) 2k
2, BEREG LB TESINCH D VIR VT
4 NERBSE, BHAREEILIE 700 ATHDE, ¥V
F—n— KR r77uv 20REE, HEEOBRREAN
REEWERANG EOBMBER BB TEL I LITLY, B
FEEBan O REYER R &, BULER T Z T O FIRIZ9EH
L, BEAEEBMOBEEI A PRI TEL L THD, &5
2, BUUHEEROWE - WU L OCHERBICE 74 ) OF A
W b7, BEAETRMOTEREY M L35 2 L
Hahn Y,

U —N— Ny Tab AR AW CEE SN BE

MRICIE, BEEE, BEMRAO R ASEMLEAL 36 1B O & ATEDR
END, WHEOBAEAREZRZBT 27201213, BB
HEZFTINT v A MERT 2EN AN 2RI
BEEMRIHDLIETH Do —Ji, EIREOBER R E BT
H720D20F, VT A MEREEFH LT L2720
TIE T Tid%e <, FRC, RENERBTH S50
WO L7720, ZoRREBML, BHRRILT 22 EHLE
ThHbo TDDITIL, HEFHOLMMEL X OBk %
YL, BMEEAT S, HEHVIIES LY 7 E2RILT 52

EREVRIENTHAHEEZ LN D,

JFE A F—NWiE, ¥V —n—F =770t A|#EL
EEWMMAEB L TAEEILT B EKRE L, Fe
2 mass % Ni-1 mass %Mo FHE D 7L 71 A4 §FrC, il 2
Ni#, Cuty, Bl az N AL Y F THNESENL T v R
HOE488 [JIP21SX] ZB% L7 Y,

[JIP 21SX ] (o 2 FE A Mk & PR L, OB N 72 B

14 —



BER T O BB O s 2 WTHE &3 B R EERS BRan T

Gty [JIP 218X |

Table 1 Chemical compositions of studied powders

(mass%)
Base powder Elemental powder ) .
Sample - - - Binder and lubricant
Fe Ni | Mo | Ni Cu | Mo | Gr Bonding type
A KWAX-B 0.8
balance 2 1 2 1.5 - Binder bonding
B 0.6 KW-wax 0.6
C balance | - - 4 1.5 | 05 Diftusion bonding KWAX-B 0.8
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Fig.2 Influences of sintered density and sintering temperature
on mechanical properties of sintered compacts made of
JIP 21SX
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Fig.4 Influences of cooling rate on mechanical properties of
sintered compacts made of JIP 21SX
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Fig.5 Influences of cooling rate on area fraction of martensite
phase in sintered compacts made of JIP 21SX
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Fig.7 Influences of amount of martensite phase on mechanical
properties of sintered compacts made of JIP 21SX
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