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Abstract: Consistent mechanical and machining properties are essential in many applications where
ductile iron offers the most cost-effective way to produce structural parts. In production of hydraulic rotators,
dimensional tolerances are typically 20 ym to obtain designated performance. For castings where
intermediate strength and ductility is required, its common knowledge that conventional ferritic-pearlitic
ductile irons show large hardness variations. These are mainly caused by the notoriously varying pearlite
content, the obvious remedy is to avoid pearlite formation, and instead obtain the necessary mechanical
properties by solution strengthening of the ferritic matrix by increased silicon content to 3.7%-3.8% Si.
Indexator AB decided 2005 to specify JS/500-10 for all new ductile iron parts and to convert all existing parts.
Improvements include reduction by 75% in hardness variations and increase by 30% in cutting tool life,
combined with consistently better mechanical properties.
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Fig. 1 Microstructures and mechanical properties range for the 1st generation of ferritic—pearlitic ductile irons

1S0 1083 Fritk HH BBk IS 500-7 HIRERE o1y
A& 170-230 HBW™, A4 T FEARHUBIN T 1 fE 50%.
KAMESEGRNIN TS50 S, i) ER, H
PSR E S (230HBW) [FIA4F R ELAE FE ) (170HBW)
RN IN TIRFE 10 pmo X WAFEAALIN T T2 )P
FRONANTTRE, TCVEH A 22 R BRIZE 20 um DAY,
NI FE AR TEFE T A&, AN T T H
BER . SOBE AR AR

H T P 8 R L /N E AR AR PR 5
—UeEEIE T E 2T A S, PR
R, SRIEFI A PR IGA R 2 8], HEAT R R AR AL
AR 3K v B 2 T[] VR P A PO =
DRI A [7] — VA EIE R A0 A CRy S A T AR 1 T4
REIR, T TARA S, B2, Bk A
B AR BBk (1 P AR AR 22 S AR SEEH LI N T T
SEHURE 28 A

2 WABBUNBRGE

A — LR 5 TR RO G AR 2R AR B Ty
B A A BT R B AL SRS B
R AN U ERER . 7E R ER PR AR A R [ [ 558
e E T, HEFERIEPHEEILAN =0 Fe-C-Si &
guiLah B3N Si AR, DMEHE RS 2. 3%~2. 7%
Si M ABk R RBRERAIPLRIBRE N 350~400 MPa $2/
F 500 MPa. P 1 A K (a3 (b RE X T-Pid s
500 MPa FIZARALMIBERER KU BTy B0, T AN

PvERe (BEEITA =/MES) FTERR. IrE =4
JS R R AL, ARG A (EEZ S BRI S &
. 1M IS0 1083/JS/500-10 k52 3. 7%~3. 8%
) Siosmfb 4Bk R AR, HAFraEA MR,
2.1 Xt Si BEliARLaiRg

Si Mo ffE P AR Hf SRS Si [ EsRAIX —
BE—HA NG MR X FER SR
KIRTMillis Z57E 1949 SR1F 18— EREBH B EE
LR, Hoh iR “1n Si (& & (>2. 5%) BERRK
SVERE, RRRRFIME. RMERREER (0 fEREE---7,
XH R SEE Y ST ERRERGE . SR, FEIL TR
FV-VI HIFTA & Si KT 2. 5%1IEA 4 (54 Flz H
(9 6 FlD HHEREAG =0. 8Mn , X TREMIZ L N
Sell, FpARLRIERR: “ENS RSB
0. 3%, FFALErE TR PIERMEM (B0 PR
LT 7 AR — LR B 22 XTV o B30 B A 40
AFRSEIG RS R (=0, 8%Mn) 1R T At RS IR K
BREk (ADD) ZEJRMEARAIIAR . Leslie MITERWBFFE
B, RE[E ARG B O AR IR R, ANk
RRMPETh

Hor b, EEHENERIE AR KRR, SARBE
Z FE R R B AR, A B A A
MR ER G AR, B IARRER O RE. D& K,
o T AH [F R R E (500 MPa) FRIERE SR, [ R f bk
EXS NI SN UNS TS N NG B AR =R s AL
R AR T, T B A R A R ) R Bk



BK 55§ £5

SR 5T I N AR S A AS it

RIH m P h

Babu SR FE R, G0 pho g & S 6 T

T G A ) 75 SCRA R, RN E Bk O ph 7 356
(CVND HH-PTHI N J7 46 R I 3 N AR R =540 s,
& T TR IHR ) 264 T b TAERI AR 2 (1) &2 /b
5000 5" o AAITHENT, G FLE R N AR R R
MR R T A A B A S AN
REACA TR ORI 2500 A PR 25K 2 () AR 8 i 43 21
F o 1X P JRBR I R0 T R0 BREA B2 —FF, Rl
A KT ERER . ] J1C SRR Wi 2470 1 Fn & Lk ag ek
B, Si [ 7R ER AR ER kL [R) b o FE ) Ak R A
“HOCRERE R TR Y, IRk, RISREESE R

EREME (WK 4) PIERNGE, WK 5 8.

B ANV UL A e A B AR T D PG i
RS SR fE . R A ST DRI A 2 R R
PIMEIL 50%, FRACHT R A 57 58 BE 20%~25%, *f
e R ARVGE 5 L35 S o BRI, M % i
WKL MR AT, AR AL R AT SR AT A S IR T Y
W, RAIAKEAR. FAh, ARYE OIS SOk, e
SBIE R EE R NAE FRES B, T2 RE S A
VAR R A R S AR . SRE IR T R,
i1 Ce FIHANF L ITCRLASK Al Fl Ca th S8 Hor 22
TE R

BB IR SRR, BB A SRR,
P& (B hnak& B 3 D e, 8 gl oK B H

CR] DA 43 FH L8 e (A AR ), DU Ce +
Sb JLE -
2.2 Si EiEEHBRRIEIRE
(1) HEBETZ5N, #iEERGERRK,
) GRS I SR A b s, X AE AR AEAS [ AEIR
[ KR RS Si S+ E A N T Sudt s

i, KA T BRI R, A I ORAR P O T RE -

(2) G T RARE SRR 2L, Rl Mn,
PAR AR BOG AR E TR . AT REEME I KEA R,
THER Si B O MRS B AL AL TR B
KETILRE BRI .

(3) SR AEALAR N T 50 R AR e = 388 )R 5
TT BN T RA AR 3 TR A s OISR A (f5
HRRAHBT A s @ElERA (FZ e T2
H R AR FEANHLAMOIN TAERE) s @A E A (hn 1]
Wi PRdh) o

(4) F[IE AR T A M SERAS R, Wi
BHERAMEERAERS,  ASHE A AR KA 23

3 WEEEENRRERKRE

i [ 7 SR 2 2R AR I T R A (g e LA
1998 4F Sty S i) 52 140 75 Pl (90 4k AR BREK RS SS
140720 (£ 3. 2%Si, MrE450 MPa) F1SS 140725 (&
3.7T%Si , An=500 MPa), FAIFFLATEAS, anRIehdmE
Sy HURE I/ NE £ 15 HBW, 3 BETE 4 Hil s e Hhis 21 20
um FIAZE . A BIEYE R BIRE /a0 B, AR
BN BRI 25%. EPRbrdEbZHEE 2004 4F
IS0 1083/JS/FRifErFHEINT 4 3. 7%Si f1 500-10 =
fHERATZ B — D55 . 500 MPa 27l fIERE: — B
#& Indexator 2 &) A J5 4h A il ik i T Rl i 515
BUR A O B Rk Rt ST VA TRAL Bk AR R KR
SRR R BRA DI S B AR

P Ak JS/500-10 ERERHIiE 1) 55— A5 2
2005 FEAEFEI— N ALK, H 138 kg, WK
20 BRBEPE 2 JRUA BE % i R FE T HLAI Fo 44, SERRAE
Bigi 20 t 19 5 B o MWIXANE PG, 31471
T I HBA 2 T %7 2 000 AR e .

(a) BT 584k
[& 2 2005 4FH TS0 1083/JS/500-10 filid (%% 55 44, PEAEE E R IRHF 20 mm A% .

(b) LB AT AT Rl i 24

(e) 5 MR EEAE, HDOHAT 20 pm R A%

Fig. 2 Swivel housing cast in 2005 in IS0 1083/JS/500-10, enabling consistent properties and 20 Mm tolerances
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Fig. 3 Hardness for IS0 1083/JS/500-10 vs. Si content from one year
production, compared with literature data
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Fig. 4 Tensile & yield strengths for 1S0 1083/JS/500-10 vs. Si content
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Results GJS 500-7 vs GJS 500-10 (Dutch foundry)
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