G RMGAEZB LTIV IZILAEERAIAND
R TR & FHIZ B 9 B Se

EE&: Japanese

H AR E:

~FHH: 2017-10-05
F—7—K:

fERSE: LA, #=
X=)LT7 KL R:
=

http://hdl.handle.net/2297/26778




1h):: gy -

K 4

FMORE #Et (I

ZMNERST HoE3118

FAREDOBM . TR194€3H22H

FUBREOBEMRE  RorEE CEAERIE 448 21 :

FNREOBE  SHERBESE LT AI=YAEET A0 R FOBMENEE FRICET 3HE

WXEEZR (EB)
WAFEZR (BEE)

BH +\ (BRBEHER - #d2)

BN Fok (BRPHERAR - 882), K& WK (BAREHER - 342),
Frk BUE BEFFHR - R, BX B (BRBEFEH - B3

The strength estimation and prediction in consideration of casting defects of aluminum alloy die
castings were studied. The main results are as follows : (1) The magnitude relationship of the size of
the casting defect and its variation are evaluated by the extreme value probability distribution. It is
effective method ; defects evaluation by the extreme value probability distribution in Quality control
of aluminum alloy die casting parts. (2) The S-N curve and the damage mode from the ultrasonic
fatigue test are almost the same as the results from the ongmal Schenk fatigue test. Therefore, Using
the fatigue strength evaluation based on the ultrasonic fatigue test is an effective method for quickly
evaluating the super-long fatigue lifespan strength after 107 cycles for aluminum alloy die castings.
(3) When surface defects were the crack starting points, the S-N curve leveled off around 10’ cycles.
On the other hand when the defects were internal defects, the S-N curve showed continued
degradation as Ny increase. (4) When the crack starting point causes by an internal defect, ODA
(Optically Dark Area) was observed around the crack initiation point over 10°® cycles. However,
ODA was not observed when compulsory fatigue was applied to a no-break sample that was tested
over 10%° cycles of N¢. It means there is a fatigue limitation caused from internal defect. Because it is
supposed that the incidence of fatigue crack from the defect point or its progress were not recognized.
(5) By using the following formula, which compares the relationship between A K¢p o
(Varea )'® and AKg oc(/area )® based on the varea parameter model, it is possible to predict
the breaking or non-breaking phenomenon caused by the casting defect in the super-long life area
(over 107 cycles). (6) By using the above results, we were able to develop a hlgh quality aluminum
' alloy die casting parts.
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