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The Microscopic Appearance of Fracture Surface of
Each Failure Modes in the Matrix on Gray Cast Iron
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Fracture surface observations were enforced after cyclic bending fatigue test, three point bending test and impact
test. It was confirmed that striation pattern, dimple pattern and cleavage was formed on each fracture surfaces. These pat-
terns corresponded with each failure modes. Pearlite phase was only observed on fatigue fracture surface. These
obtained data will be applicable to compare to the fracture surface, when the machine part made in gray cast iron was
damaged. Because the crack occurred on gray cast iron is apt to propagate along it due to stress concentration and stress
intensity factor increase in the graphite, that is why if some pattern was formed on the fracture surface of machine part,
but it is difficult to judge whether actual failure mode is suggested due to its pattern or not.
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Fig. 1. The microstructure of the gray cast iron used

for each tests.
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Fig. 2. The shape and dimension of bending fatigue
test specimen.

Table 1. The results of bending fatigue test.

Test Bending stress Number of
temperature amplitude | cycles to failure
K] [MPa] [cycle]
285 69 2. 77x10°
285 83 4.65X%10°
285 98 5.41x10*
10mm 5
8mm} ~
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Fig. 3. The shape and dimension of three point bending
test specimen.
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Table Il . The result of three point bending test.

Test Bending
temperature stress
(K] [Mpa]
296 464
10mm
1
10mm
A
S5mm il

Fig. 4. The shape and dimension of impact test specimen.

Table lll. The result of impact test.

Test Absorbed
temperature energy

(K] [J]

295 5
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Fig. 5. The fracture surface appearance that formed on bending fatigue test specimens.
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Fig. 6. The fracture surface appearance that formed on three point bending test specimen.




916 e k—, K

FHr, B R

Macroscopic appearance

Microscopic appearances

(Origin side)

(Crack propagation direction)

Fig. 7. The fracture surface appearance that formed on impact test specimen.

5 #%
SIERUEIRE (BIERERR) (ST, BRI
FIZRZIZAD SN 5724, MBI RF I Z LI

D& wRENRR SN,

o WEELEMOEMTTIX, ZOAMBIDOAREILE
IcETZE L, N EWERIITFEEICZ T4 12—
g VEREAER ST A, KEVLAIZIEA b
T4 L= g VEOERIIIERTE o7,

o EHIBEBBEMOIER T TIE, &RIICF 1 ¥ T ks
R Tz,

o HINBEAMOERT TIX, SEIICZFRPImEE & -
T2, IR T 1 ¥ TR Tz,
IS DOEMIE, ZhZNOBIEFECIZITIIEL T

BO, BEIhFIRESERTOBERIZE 5 R

{F EOIS IR RIS T HERARELDIE KIS AKRIE 25

BB 2 AL F TR 6 g, ERITER S h:

DEI 9 2 B D B R & LGl TE 5 &

EAbND, 72, /85— T4 MIIREITHHIERO BB

LTHD, ZOMHDFADEEIZL > THHR LA S

ZOLHEEROHRIATE S, LarL, FETOEME

]

B G TS HAFBENEZ DR <, HHITHEAESD
ZRIEEEAECR TV, Lzdio T, FEETOBRME
ARSI 2 Z DFRE DK E» LHEEIITTRETH 5 5
2, METHZLFHELWEEbNSD,

% £ X #®

1) BlAIE, ) BARSH LESHR, "$kOME”, p110 (1982)
Tu ik,

2) FlziE, 6 BAEBERHE,
(1990) A3,

3) RHEGL, #AILF], HAMES2 580772 o7
74 —EMEEEER, 6 (1993).

4) BIAR, $heho LR iR W, Sk R,
i, p.21 (1993) ) Tt & —.

5) HYPHER, MHEKE, @¥ER, WaHEZ, KX &,
AMBAC(Z, BRJIIER, KEF R, JIEE THEHR, No.117,
26 (1993).

6) JISNYET v "gi 17, p.205 (2003) @ HAHERHZ.

7) JIS/HYETy o "SR 17, p.203 (2003) () BAKREHZ.

‘SRR GT 5T p.824



