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High Temperature Low Cycle Fatigue Strength of Flake,
Compacted Vermicular and Spheroidal Graphite Cast Iron

;N H & 54
Masahiro Shikida

In order to study the characteristics of low cycle fatigue strength of flake, compacted ver-
micular and spheroidal graphite cast iron at high temperature (723K) in air, strain—control-
led fatigue tests were carried out on the smooth bar specimens.

The results showed that the fatigue life of the flake graphite cast iron was shorter than
those of other two types cast iron because its cracks initiation occurred at early stage in the
strain cycles.

SEM observations were conducted on fracture surfaces of three types failed specimens.
At high temperature, intergranular fracture pattern was characteristically observed on most

parts of the fatigue fracture surface of spheroidal graphite cast iron.
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Table 1

Fig. 1

Microstructures of materials tested.

Chemical compositions of materials tested.

(wt %)

C Si Mn P S Cu Ni
FC 3.219 2.222 0.313 0.025 0.008 0.000 0.028
FCV 3.740 2.392 0.289 0.029 0.009 0.009 0.025
FCD 3.587 2.846 0.273 0.028 0.004 0.000 0.025

Table2 Mechanical properties of materials tested under monotonic tensile loading.
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Fig.2 Shape and dimension of test specimen.

—134—




bEMHERIIDVED T MR- 754 MHEETH D . Fig. 1 ITRFIEMSRIC L A4
WEHE, Table 1 IZfLFHAS %R0 H— RV EIF3.2~3.7% L2 B EHI, £V )2
YRUVHAVBREDVWTHZHEOMBTEAZAH LI ICHE Lz, FMiZ 435X300mD A
BE LTS LIREETHA SO T, ZhiZ850C X 3 hr RIFH DB % 1 L 72, Table 2
e D REAM B OBMAME 2R T,

RERF IR E E10mm, FATEOE X20mD 7 5 » SHABKEBRKE TH by, FH LD Fig.
ANV 77 g7 AN 30 ) | By A

3. EREBHLUKRBHE

BH A 2 VEFRBRIIBFES FoDvfr7uar¥a—% (NEC PC—9801F) §lEnE
FHEY — RREFRBEBEH O TIT o2, ZOEFRBHIITIR, EMOEEEEOEN
BERBIENTEDLLDT, 7/ F 21— F BTN — RV TICBRETEEDY,
ENUE S TT7 7 F 22— S ICEONLEEMORE EHAF M L EZ TREBRF IR LAE
BIEEMAA LI oT WA, 72, w4703 ¥ 2 — 7 IZRBEOHME L HICRBRER
TRESELHBREERE LTHVY M, £BRFT - ORBFEMBIZOEA L,

INZREE 21 Fig. 3 IR T =4 HIESIEBUMBFE £ V7o S OmMBEIRKD L& D,

0=
I | I I
R |
! :
l?} electric
furnace
sencing lead
@ displacement
meter
\
1
—
Y
® Lo by wie
digital volt

constant direct meter

current source

Fig. 3 Electric resistance heating furnace and fitting positions of lead wires on D. C.
electrical potential method.

—135—



@. ONZBHHE R, o TIEDH ¥ VREH > TV 5, FHIRE Y —EITRDZD,
BEHQDH y I NVBOBREDA X IREREZHFICL - THIBTAHZLIIL, ET2FDAH > %
WRRIZIXEIC6 A—ENEBRETL TV 5, mEORBICIIT VA V-0 VEENE 24
Awv, =2l 7Y%V - - x -5 FBREENE A, B3y —€ -3 bo-SHTH %,

REBRTIIABRF O XUBERR T HA L DICHEREMZE (RF Ty FOy 7H)
YRV, SRR ICEEREAHL. BABMOBEERLEME T2 LICk o TERRE
R LBEMA LD HRD DT, ERIRBET D LABRF OBRIERAKEL LA -4
DFEAICH L DEBENS LA TAEBEICL D, EBRICIE Fig. 3IRT L2, ABROF v
v 7« RV MCESMH ) — MR G FEUTT, ERFA L FRIC20A—EDEREI L
oo STBEREICHI- TR, BREARBRF ETOREHEL, ZZICHfHIFAErI 7Y
— N (2o V) 2FTIN - RV A—FIZERLTEREYED. 20EFRART Y
TEBELTYA 2700 Ea—FIIRHFSEL LI, B, REG*ELE) — FRIE
EBRPIZIThZ2VWE ) ICRBRE Y Y- v v MISHETHED DT/,
EBRESVOTARME L, KAHFICTRET =723K, O THEE € =0.1%/sec DFTH|
R EMOTEWRY ZAKEMAZ, £0FTAHHIZ, FCIZoWwTitAae =0.7, 0.5,
0.3, 0.2%. FCV & FCD i22oWwTikAe =1.0, 0.7, 0.5, 0.3% & L7z, Fig.4 i33EHRE&
BoflEHL=y bERL. E& LTEBEME $—KT7 Y7, v-FEV7 7, RigHAE
D3 A, FHUTAREDIA, HIHETURIZAL v F, WEH - K7 Vv VPRI »
F. HEFBAA v FICE > THE SRS,

Degital thermo meter Regulated DC power suply

=

.0il hid switch —

Thermo controler:

P2 Load—Potential switch

Displacement meter

——Servo amplifier

™~ Degital multimeter

Volt meter | =

Load—cell amplifier ~

Power
—_—

3 cm—
Chang—over Switch Moan

[ OP amplifier

‘Amplitude ]

- . \ X-Y Recorder

Fig.4 Control—unit of fatigue testing apparatus.

— 136 —



HAERH D 2 5HS A iR M UEHIMBIFEORE O—EIZ K % 1T THSH T 72, MUETD
2DODEMIZ A NINRITE > THREMES (A HEEREL5m) (CH LT oh, 20
WA ETIOXRE LTEBEMENCL/2EE > TR S D,

EBEME. A/DavN—% D/AaN—% H—K7 7, a—-Fer7r7 <4
202 Ca— 9 EOBBIBFEEANTYIL LIES LEWEERICESH LW L2
N, OO LBEOYT =3IV 7 Ty T8To7. THIIHIG LT, MEKEO R B
3T =723K £ T 1B 2T TV, REEAROMBEFH L LTS5 1 RMIKE L2,

AR LB NS RBRA 2BER T+ 5 T, b LB KFRMESEEREICE T2
WEDI/AU LI TORELIE LIz, EBP, I 21— DT LT 4 A7 IZERBHD
WE, OFA, EAMENED=Z20F—¥»¥ 705 LTEDONIEELEICRS LN,
F) A TRFEING, EBETH, FLAT1 A2 ENF—5idarEa—%ilk
S>TTAF—FRIEREN, 70y 72X ) BEBERIS €7,

4, ERERSIUVEER

Fig. 5 3EEEOHAMBOEFEGRKE R, BEFHFM T BB KROEEI KX
CHEbhTBY, FCD DHEMIPRIBE L. FCHRLEL, FCVIZ FC & FCD sl k
&5V,

10 LB L] LN I RAAL LI LR LRI A RDL
= “D-FCy -
- -O-Fcv 7
- -©-FcC .
S
w
q —
© 1= .
g) o ‘ol
<
P ) 1
o - o
.E [ ]
N
- ‘o
107! I R i tonl 1 Lol AR NNET]
10 10 10° 10* 10°

Number of cycles Nf

Fig.5 Fatigue life diagrams.
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Fig.6 Change in max. potential and min. potential on D. C. electrical potential method.
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Fig.7 Cyclic stress—strain diagrams (hysteresis loops on LCF).
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