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Development of Hardy Austemperd Ductile Cast Iron

SHOUBUZAWA Yoshiyuki , BRAJIMA Akira , IKE Hiroyuki and
TAKAGAWA Takahito

Functionally Graded Cast Iron has been developed.Firstly , cast—in bonding spheroidal graphite cast

iron and gray cast tron,Secondly the bonding material carried out Austemper heat treatment for

FunctionallyGradedCastlronwithhardnessandstrength.

MechanicalProperties of FunctionallyGradedCastIronaresummarizedasfollows:

(1) Thereisdirectionofbendstrengthandhardness.
(2) Thereis 2000N/mm  ofbendstrngthasunder— sideAustempredSpheroidalgraphitecast

iron,but650N/mm  asunder— side Austempred gray castiron.

(3) Thereis200 290N/mm oftensilestrength.
(4) Heardness are 30 38HRCsideofAustempredgraycastivon,and40 46HRCsideof

AustempredSpheroidalgraphitecastivon.
key words : Austempred Spheroidal Graphite Cast Iron,Tin-Bath Heat

Treatment,Martensite
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4.51%C,1.29%Si ,0.14%Mn,0.068%P,0.016%S Fe
-Si(75%S1)
7kg 1780K 1730K
Fe-Si-Mg (45%S1,6.6%Mg, Fe)l.2

30¢ x 150mm

CO 50¢@ x 20mm
Mn 0.28
% Mo, Sn,Cr Sn
K 0.15%
(mass%)
Si P Mg Cr Mo | Sn
No. x10° [x 10° [x 10° |x 10° |x10°
1 3.60|2.40| 57 33 33 50 15
2 3.53]2.20| 92 36 36 93
3 3.65]2.33| 66 32 37 | 184
4 3.7211.97| 68 35 33 150
5 3.5412.28| 60 33 | 136
No.1
2-2 »
10¢@ mm JIS
40¢ x 15
mm
1173Kx 1h
573K 650K
min,10min
30min

,h or min
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5.550¢ ( 6 3-2
2HRC) ( ) No.4(Sn ) 573K
10min
30min
3-1
ADI
45 48HRC
573K
10min
650K

5,10min
Sn 57.5HRC
53.4HRC
No.

HRC HRC HRC | HRC HRC HRC No.

49.7 46.5 41.4 36.5 34.4

51.9 48.0 45.5|49.0 40.0 34.5 3-3

54.0 49.6 48.1|44.8 40.1 35.3

57.5 53.4 50.6(48.6 39.6

49.0 45.0 44.1|40.7 34.9 32.2

573Kx5min - ,  573Kx10min - s No.2 Mo0.093%
573Kx30min - , 650Kx5min - ) 1061MPa 25%

650Kx10min — ,  650Kx30min - No.3 Mo(0.184%)



2 641MPa
50% Mo
No. Sn0.15%
( ) 909MPa Mo
No.2,3
Sn
10, €
No. o € o o €
MPa % MPa % MPa %
1061 1 1292 2 1423 2
641 1 1184 2 1376 2
909 1 1101 2 1399 2
573Kx5min - ,  573Kx10min -
573Kx30min -
3-4

Sn

(b m)
No. 10kgf

2 5.2 4.8 6.4 100rpm

3 4.8 4.6 6.9 60min

4 2.3 3.6 6.2

573Kx5min - 573Kx10min -
573Kx30min -
(
)
(€Y)
@ ADI
3) Sn0.15%
57HRC
4) Mo
50%

®)
1) 3 ADI
2) 67(1995)106
3) 71(1999) 7484
4) 119(1991)74
5) 5314993 7163768
6) 47(1975)286



