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ABTRACT

High strength ductile irons are being used extensively in engineering
applications replacing forged steel components. This is due mainly to shorter process
route while mechanical properties are comparable to those of quenched and tempered
steels. The key to being of high strength is the bainite matrix which, of course, is
influenced by process parameters and chemical compositions. The results of this
investigation show that bainitic matrix could be achieved in the as-cast condition by
the addition of about 2% Ni and 1% Mo thus requiring no further heat-treatment.
Austempering of ordinary ductile iron yields more uniform bainite structure of the
matrix. Tensile strength as high as 1,000 MPa and above could be attained.
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| _{

5. MU lanzas lunuy

zﬂﬁ 1 mmaauuazmnu‘lum'snﬂam

59



ﬁ'l‘a"‘lﬂ‘l"ll 1 @IMHENNILANVDIUNARDY

Charge AUHTUMAN
No. C Si Mn P S Ni Mo Mg CE
1 332 | 266 | 035 | <0.042 | <0.018| 055 | - | 0019 | 422
2 3.15 | 265 | 0354 | <0.042 | <0.018 | 208 | - | 0.049 | 4.05
3 | 347 | 227 | 0341 | <0.042 | <0.018| - | 0297 | <0.009 | 424
4 332 | 2.52 | 0393 | <0.042 | <0.018 | <0.154 | 0952 | 0.036 | 4.07
5 334 | 259 | 0.414 | <0.042 | <0.018 | 0.518 | 0276 | 0.039 | 4.22
6 3.1 | 2.64 | 0216 | <0.042 | <0.018 | 1.16 | 097 | 0.038 | 4.00
7 220 | 278 | 020 | <0.042 | <0.018| 1.12 | 098 | 0.030 | 3.15
8 311 | 298 | 044 | 0051 | 0.025 | 2.14 | 099 | 0.028 | 412
9 3.01 | 279 | 0285 | 0049 | 0022 | 217 | 1.127 | 0.044 | 395
10 | 305 | 272 | 0297 | 005 | 0022 | 1.59 | 1.057 | 0.033 | 3.97
1L | 39 | 273 | 0200 | 0032 | 0015 | 3.10 | 0925 | 0055 | 4.84
12 | 379 | 263 | 0221 | 0042 | 0016 | 2.14 | 0927 | 0027 | 467
13 | 330 | 230 | 024 | 0042 | 0007 | 2.14 | 097 | 0038 | 4.082
§mmﬂﬂdatﬂu3ﬂ Y-block iNaL@3BNMNARDY
o 4
T SIZE
NO. a b c d e
- A 12 40 25 135 | 300
1
° 25 55 4 | 140 | 300
AR o — so | 9 | s0 | 160 | 300

31]?1 2 YWIAVBIUYIY Y-block (MW : 3.
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ninndenng

CWOM | 334 | 250 | 0414 | <0.042 | <0.018 | 0518 | 0278

0030 | 4323

-_——

anMMZIU : Y - block w1 S0 wy. Y-

block #uY 50 3.

e,

as cast
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ANMUTIIY :

FCD , as cast

FCD , austempered (ADI),

Tassaganinveandnnaamiiu)

WuRsalan wazieslsy

nasneuRuAIITeadnanilesia

1 -
Tassarramuazihyluy

ANuuda 57 HB, oy = 56.6 nn./un.2

AN 368 HB, oy = 98.73 nn./uw.2

RV UG

AIUHAUAT]

-

.‘\:"-ﬁﬁl | o

BDI , Y-block vy 12.5 uu. ,

1000 x

BDI , crankshaft @ 15 wu. , 1000 x

Tnssagamalsynoudiuns i uay

- 4 -
Tnssasramy Faudhuuluy

1 crank shaft waauinuaze lalase-

#1149 n9 Idvinauuaziulun

Auuda 319 HB, oy = 101.69 An./un.2

ANUUYY 395 HB, oy = 112.5 nn./un.2
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a1310f 2 MRENQMANTABINaDINWId

n funsumanil dnvaz anmz  [anwu¥a | ou EL
C | Ni | Mo | CE VIANY HB nn/un2 | %
A Y-block as cast 170 61.8 6
YU 12.5 UN. | austempered | 368 96.4 'o.a
1 | B [332)|o0585| - |4.22 Y-block as cast 43 63.0 4
YUY 25 Y. | austempered 361 92.0 2
C Y-block as cast 67 56.6 9.4
YW1 50 Y. | austempered 368 98.8 0.4
Y-block as cast 313 04.6 4.3
A MUY 12.6 UN. | ouzsoCoums. 313 - =
OU340°CxaYM. 328 96.9 4.3
Y-block as cast 310 85.3 6.43
9 | B |3.01 | 217 | 1.13 | 3.05 | U1 25 UN. | ou2s0°Coanu. 316 -
BU340°Cx4%. 319 103.4 3.06
Y-block as cast 300 95.3 4.93
C WU 50 VY. | suzsorexaw. 310 - -
BU3I40°Coxam. 310 100.56 2.06
as cast 301 90.60 -
crankshaft 0U280°Co2W, 303 92.4 -
v @ | euzsorcumns. 436 125.6 =
18 3.30 | 2.14 | 0.97 | 4.08 15 Ny, DUS00°Cx2 M. 432 108.2 9.50
0US00°Cxa. 408 117.7 6.76
01340°C>a M. 426 120.1 7.6
0U340°Cxd M. 426 104.5 5.5
2USE0°CamL. 410 109.5 8
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