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Fatigue Fracture Behavior in Super—Rapid induction

Quenched Spheroidal Graphite Cast Iron

Xy 2 Z® st o AH”
Ji, Jueng-Keun  Kim, Jin-Hak Kim, Min-Gun
Abatract

Rotary bending fatigue tests were carried out to investigate the fatigue behavior of high
performance ductile cast iron experienced super rapid induction heat treatment. The effect of
super rapid induction treatment on fatigue limit was experimentally examined with the special
focus on the variation of surface microstructure and the fatigue crack initiation and propagation
through fractography. Main results obtained are as follows. By super rapid induction treatment
in FCDb00, the martensite structure obtained through conventional quenching heat treatment
was confirmed on the specimen surface. The fatigue crack initiation in the hardened surface
layer was restricted by the martensite structure and compressive residual stress. Thus, it could
be interpreted that the initiation stress would be increased by the improvement of surface
structure. The fatigue crack propagation in the hardened layer was retarded by the presence of
the globular shape martensite around the graphite nodule and compressive residual stress. The
crack propagation path has shown zigzag pattern in the hardened surface layer.

7N1NE  PEHE ZgLgAE, FHYEA, F

75y

Keyword : Fatigue Limit, Super Rapid Treatment, Graphite Nodule, Residual Stress

1. A &

{2, 7149 14% 15 ES Y weE, dE7)4 8
Aol A8 ol WEA, urkEA, Y=
A3 L g9 7lEe] a7 HA . o)y #
Ao 2R 71&9 ZNAARAN AFY mrFAS
EXqozg RH/AAMEH APHT o o]
nE 2 X BFo #ale AFHQ)
A7t &g A 2 9 eH1-3]

g8, FAZAFH(FCD)O] T2 AEZ 2 &
=7 QoA gty FAAEAFHL UnteA, 74

5, AL3ASY L AAH, HE4F) deARE

* ZAdstn 71 A E 83 AR, F At
o AN R JIAFET T, FEEA}

_25_

o S, AAEAE REMEUAA ddd EF,
AdHs =, AYYRE, Byo|aREF da o
81 Jevl4] £F o THZFATFEY NF
4E& FNIEE 77 Al BoldA FasHn
ATHS-10]. 2 FAME wlo]a2 F2E o] &¢ =
FEHEAY ¢ F&% FEor Frhtn g
o 2E&dAHHE AW FL AL dAN"gE
FYL 7 glev) a9 o dMYRst FW8 F
dgo ne s FAZEE FAAINEAME A
29 A4S A IIA Kok WHEAE FrlHE
ol dAHY EHAZE ¥ F AT FAHY BAAM =
#eEg dHE dg & Ak

2 d7TddAe 7EEAFEY 1r)%sE ER2
FEEAYE Pt ojFo] FAEZAFEY F=2
el PlAE %S HEGA Frt

P



AArled T (@A E AYrledTE =E4), A193,1999.

Research Report. The Institute of Industrial Technnology, kangwon Nat’l Univ., Korea, No. 19, 1999.

2. AlgEeEn 3 A3y

ANFAE HeolE WA &) 30%% FAEAFTE
FCD5002 19 71A13 Ad& 329 333 AJF
< YeEhgiglt o] AlFAE ¥1d e FHE
NANERHE Z2FEIMEAALDE P33 A

2F%7194 9+ 600kw, 153kHze] 3oz 1
T3 FERE o83t HsdHon HIyAAL
a2 AMeE FAEGAY I1d8FY AL B
59 aFdIGFR B dAgY AL KA
Aot 2F&7MExgE o 018%E 950°Col €3}
I, 159 gEdd "3t ufg FHE At A
JE F58F Ik

o] 2FE7IEA ]’ HEFEAFHY digtoq A
2, 71FdA HAFHUANZAGIE AL
ZAYE Pt HdFo FEAF L FAEA
AH U F(SEM)S AH&stlon ZFSHY FHL
A 740.15mm7tA] &Aool 7hed nAXAH FFSE

FR718 A&

Table 1. Mechanlcal properties

o02lMPa) | os(MPa) EL(%)
FCD500 360 520 9

002 Yield strength El:Elongation
o . Tensile strength

Table 2. Chemical composition(wt.%)

C Si {Mn| P { Cr | Mg | Cu | Ni

FCD500|3.76 | 2.27 {0.30]0.016] 0.02 |0.044/0.30}0.02

A o B
-L ----- —:'-T::- ------ -{'_{/)ISmm

Fig. 1 Specimen geometry
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Fig. 2 Super-rapid induction quenching
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(b)Hardening layer

(a)Virgin layer

Fig.3 Microstructure of specimens
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Fig. 4 Hardness distribution
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Fig. 5 S~N Curves
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Fig. 6 Morphology of crack initiation site

8 Hardening layer

Fig. 7 Microscopic fractured surface
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Fig. 8 Morpholpgy of the fracture surface
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Fig. 9 Residual Stress Distribution
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Fig. 10 Schematic illustration of fracture mechanism
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