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Cr Alloyed Steel Powders for High Strength Sintered Parts without Heat-treatment

after Sintering
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Synopsis :

New alloyed steel powders containing 3 or 1% Cr have been developed for the high
strength sintered parts without heat-treatment after sintering. As-sintered compacts
made from KIP 30CRV (3Cr-0.3Mo-0.3V) prealloyed steel powder have higher tensile
strength of 1150MPa, rotating bending fatigue strength of 310MPa and better wear
resistance than those made from KIP SIGMALOY 415S (4Ni-1.5Cu-0.5Mo) partially
alloyed steel powder. These superior characteristics are attributed to the martensite
realized high hardenability of the compacts. In spite of lower tensile strength and
hardness, the fatigue strength and wear resistance of the as-sintered compact made
from KIP 103V (1Cr-0.3Mo-0.3V) prealloyed steel powder were almost equal to those of
KIP 30CRV, because the higher density improved fatigue strength and the fine pearlite

had better wear resistance than martensite.
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Cr Alloyed Steel Powders for High Strength Sintered Parts
without Heat-treatment after Sintering
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New alloyed steel powders containing 3 or 1% Cr have been developed for the high strength sintered parts without
heat-treatiment after sintering. As-sintered compacts made from KIP 30CRV (3Cr-0.3Mo-0.3V) prealloyed steel powder
have higher tensile strength of 1 150 MPa, rotating bending fatigue strength of 310 MPa and better wear resistance than
those made from KIP SIGMALQOY 4155 {4Ni-1.5Cu-0.5Mo) partially alloyed steel powder. These superior characterestics
are attributed to the martensite realized high hardenability of the compacts. In spite of lower tensile strength and hard-
ness, the fatigue strength and wear resistance of the as-sintered compact made from KIP 103V (1Cr-0.3Mo04.3V) preal-
loyed steel powder were almost equal to those of KIP 30CRYV, because the higher density improved fatigue strength and

the fine pearlite had better wear resistance than martensite.

1 ¥

ouf

BRBEHEOFTERR TS 5 HBESS O S DAL A
FiEh, B4 DREEMEMEHOSSRBOEENED ST
BU, T, WEHELHEMREDR it d v, A4 LRV T
ORI L L S ICMEOBEARIGE L RS R X
hT5, k., HEVESSAOENAM CRmEECHEE D nE
ZEMIZE Cr ROMMAZHIBARLHE AL AR T,
—H, BERGEE TR, CriEBELOHENDAH, AT b1 X
BT Cr 28E 72N 2HETS84, BROKREFART TR
EEZETEAEORL L 7o R4S T 50N L 0,
Ni ROEHEEARAZOLS EARICAVLRTES, L
L, K, BOBEH#IZE N AEBEORL A0t — 271 bR
MERT 58, R4 LmEESE L MEohEh o7,

LI, BRETH, BEAREI U EIDETZ MRS 70,
MRBHROBNIP AR+ Z EABREN TS, BilHEORMM

* FAE134 8 A 8 BEHRE(T

bt ERETOBRERIZE, FENSSOSERSEE
RIZEAT s L THIDEh T2, BE, Mg ondEs
BB L BRI INEH T RS M, TOFETE, HHBED
EVBERSRRAFH I eBE RS, FRECHVLMBETIC
FEoTnkly, /4, NiBsHRENY Shavgtd s b, BRI,
Ni 4 FEhVAsERAsFEEIATHS,

g g T2, K7 b w4 X —BHRTE (2L 5EEEOE
WO Cr A7 7oA EE AR, HHIEEOERV RS RE
FHOTID, FROBRERFEORNEE (5-30°C/min) T, EEE
ARLTEART LA BEESICETIIEHE TOERMELIZZ,
HHBEE IZAHE & EHROBRELIC L 2SSO RBAH
HEEZLZ, Mn, Mo, VBOB#ELIZE D, BEEIZ M 51
PR LV REBMONBIZ L > TERENE LN S KIP
103V (1Cr-0.3Mo-0.3V #1) #HRBLA%9, La L, BENSE
ZRIFT Cr8OFBET BN THB LRk, o7,

KPETE, Cr BOR A 5 CoMoV REK (KIP 103V, KIP
30CRV) OSILIE A Fig X 4 L BERS PR OB RS (GBI, TEY9REE,
RN 200 T, SREHRERSIA<AVLATHE Ni f
B A& KIP & &2 1 4155 & H#E L T3,



MEHOMRLM P EIE L EHERESRH Cr R & SHY 181

Table 1 Chemical compositions of powders used

: = P
Powder C OChemu(::a: compMusatlon (:/'nass /01)“ Cn Alloying method

KIP 103V 0.004 0.148 097 034 025 — — Prealloying

KIP 30CRV 0004 G164 2949 029 028 — — Prealloving
KIP SIGMALOY 4155 0003 0080 — 047 — 426 165 Partially alloying

Table 2 Characteristics of powders and green compacts

P Particle size distribution (%) Apparent density | Green density*
owder — — — — — (Mg/m?) (Mg/m?)
= 180um 150—~1804m 106~150 #m 75—106um 63~75um 45~63um =45 um g/m g/m
KIP 163V 7.7 13.9 21.0 213 88 155 11.8 2.82 7.13
KIP 30CRV 2.2 8.4 24.2 250 8.2 118 20.1 2.69 7.00
KIP SIGMALOY 4155 0.4 10.7 20.8 229 9.7 15.0 20.5 298 7.20
*Zinc stearate addition: 1 mass%
Compacting pressure: 686 MPa
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Fig. 1 Relationship between compacting pressure and density
for sintered compacts made from Cr prealloyed and Ni
partially alloyed steel powders
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Fig. 2 Relationship between tensile strength and density for sin-
tered compacts made from Cr prealloyed and Ni partially
alloyed steel powders
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Photo 1 Optical micrographs of the sintered compacts made
from (a) KIP 103V, (b) KIP 30CRV and {c) KIP SIG-
MALOY 4155
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Photo 2 SEM micrographs of the sintered compacts made from
(a) KIP 103V and (b) KIF 30CRV
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Fig. 3 CCT diagram of sintered compacts made from 3% Cr pre-
alloyed steel powder (KIP 30CRV}
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Fig. 4 CCT diagram of sintered compacts made from 1% Cr pre-
alloyed steel powder (KIP 103V}
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Fig. 5 Relationship between impact value and density for sin-
tered compacts made from Cr prealloyed and Ni partially
alloyed steel powders
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Fig. 6 Relationship between Rockwell hardness and density for
sintered compacts made from Cr prealloyed and Ni par-
tially alloyed steel powders
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Fig. 7 Rotating bending fatigue strength of the sintered com-
pacts made from Cr prealloyed and Ni partially alloyed
steel powders
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Fig. 8 Relationship between wear volume and wear distance for
sintered compacts made from Cr prealloyed and Ni par-
tially alloyed steel powders
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