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Abstract

Recently, the ductile cast iron is being used successfully to the parts for processing machinery,
vessels and gear etc. This study is mainly concerned with the heat treatment for the specimens of
crank shaft which are made of ductile cast iron. The results obtained are summarized as follows.

Comparing the mechanical properties of the specimens for the normalized ductile cast irons, the
specimen heat treated at 550°C was the best for crank shaft of air-compressor. After austenizing at
9107, it was observed that the higher the reheating temperature is, the less tensile strength and
the hardness became, which was supposedly attributed to the fact that the amount of pearlite.

Austenite matrix was reduced by reheating after normalizing, and that, as the reheating tem-
perature went up, the pearlite generated was less and the distance between the pearlites were
widened, at last made pearlite globular. In the comparison of crank shaft for air compressor made
of ductile cast iron with that made by forged steel, the crank shaft made of ductile cast iron was
superior in economical terms. And, ductile cast iron could be practically enough if only the elonga-
tion which was inferior mechanical property to forged steel, could be reinforced by increasing the
diameter of crank pin when designing the crank shaft.
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Fig. 2 Specimen configuration for tension test

Table 1 Chemical composition

Compositions (wt. %)
Material
clsi Man|l P| S |Cul Mg NilCr
Ductile 14 541 9.83/0.58| 0.03|0.009]050| 0.03| — | —
cast iron

Table 2 Mechanical properties

Material oyts (MPa) &%) Hgp

Ductile cast iron 547 2.2 91

outs : Ultimate Tensile Strength
& : Elongation

A H & Table 13} 2t} A|He A U FAHL
Fig.29} 2 on A\ Moz A9 22489 24
EAFA ] 7] A A JFA L& Table 29 Vehdth

2.3 Yy

2.3.1¢gxa uy
FEEAFH 714 A S FF37] 9
AMEHL 2F 910 A x=detold 3t on,
3083 F2 /A FA 7R XS QAU E
(austenite)3} 3t F TP} A7E 22 &
550°C, 600C, 6507, 700C= Ztzt 7198 ¥ 30
3G §A OF 2T FYEA . Az

< BF37] Yt AR FHAN A HA S
Ao AlEH L 2] vl-EH (mounting)
3l A9 dAnpg ¥ 3% A JdEYIFL F
3lo ThE R Aoz 3327 oM (etching)dt] F
o Ao e B3 F AN L B3Pt

232 T3 EAFA 9 2Askg
2 Ay AHEE AW 2A3AY g
FAE AzEn Aoz #Ygsle Fig.3d vehd
Atk 28lm, A9 1A3ES 33 Ao
AEZAFZ" A 2 A A 97 A
23182 83% A =2 e

23371418 43 AN EUH

Fig.2¢} & AGAAA L A &3 5 ArtEL
o o E QA= HIE YolRY] Y3d ¢
% A8 AY7(SHIMADZU, AG—25 Ton)E o]
f3lo A2 A £% 3mm/secE AP P}
Aok AlgH o Yl e ©E Axe] Wste
2349 A7 AHR-3ted 2AY BHrp)E 742t
103} o]} ZA st HAHT HAghS AT
T o] &3t

3. &ZEnt « 13

3.1 €xzlof g p|MI=Zo| vist

TAEAFHY NA23AE e 2H Yol EF 3}
71 A% 2o W= Mg 3 JRHF
o me} ttaAnt FAZAFHY A ¢ gutze
2 850 ~950T 7 A Fslttn gl ok 1

1BBrm Q02031

Fig. 3 SEM photos of nodular graphite
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Fig. 4 Effect of reheating temperature on microstructures
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Fig. 5 The change of microstructures of pearlite and ferrite
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Table 3 Comparison of characteristics between
forged steel and ductile cast iron

Material | Forged steel | Ductile cast iron
Item (SF60) (FCD500)
| Tensile strength| 60 (kg/mm?*) | 69 (kg/mm?)
Mechanicall  yardness | 170~200HB| 256 HB
properties Elongation 20 % 21%
Material factor | Apply to 0.98| Apply to 0.77
Design Crank pin . .
. Min. 40 mm Min. 45 mm
diameter
Unit price W 31,600/ea | W 25,200/ea
- f
Manufac- Necessity of o «
turing metal mold
expense | Fundmantal Unlimit of
unit 1,000 ea/Lot quantity
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