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Detectibility of Internal Defects in Aluminum Die-casted Rotor Using
Ultrasonic Technique

Joon-Hyun Lee*, Sang-Woo Choi**

ABSTRACT

The aluminum die-casting technique has been widely used to manufacture a rotor in motor industry because of its
highly productivity, even though it sometime causes the various type of defects in the rotor, such as shrinkage, cavity,
blow holes etc. which results in the decrease of the efficiency of system. Therefore the development of reliable technique
to detect the flaws in the rotor is strongly needed not only to control quality assurance but to improve its efficiency. In
this study, the wide variety of ultrasonic techniques have been applied to detect the flaws in the rotor and then to discuss
the detectibility of the flaw and the applicability for NDE tool in the aluminum die-casting rotor.

Key Words : Ultrasonic Testing(Z+& 37 A1%), Rotor(¥] X A}), Die-casting(Tho] 7| 2= ), Nondestructive
Evaluation(¥] ¥} 3 3 7})
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Fig. 1 Process diagram of manufacturing rotor
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Fig. 3 Open bar slot in cross section of rotor
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Table 1 Defects in aluminum die-casting rotor

Macro shrinkage
Shrinkage cavity Filamentary shrinkage

Micro shrinkage

Gas hole, blow hol

Defect by including gas a1 - REALLS
Gas porosity
Shrinkage defect in
. Hot tears
cooling
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Fig. 4 Artificial defects in rotor
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Table 2 Summary of ultrasonic test and these frequency

characteristics
Testing |Pulser & Focusing type and focal
. Frequency
Type |Receiver length
1MHz
Contact |USIP-11
SMHz
Flat
Point Focal
USIP-11| 5MHz o oa
focusing length:
ine focusing | 50mm
Focal
25MH:z length:
Immersion 12.5mm
. Focal
Point
HIS-1 | 50MHz . length:
focusing
25mm
Focal
80MH:z length:
50mm
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Fig. 5 Ultrasonic waveform in contacting test using
SMHz transducer (Defect C)
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Fig. 6 Immersion testing

Flat Transduser

Fig. 7 Immersion testing with flat transducer

Focus Transduser
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Fig. 8 Immersion testing with focusing transducer
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Fig. 9 Ultrasonic waveform in immersion test using
5SMHz flat transducer (Defect D)
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Fig. 10 Ultrasonic waveform in immersion test using
5MHz point focusing transducer (Defect A)
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Fig. 11 Ultrasonic waveform in immersion test using
5MHz line focusing transducer (Defect B)
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Fig. 12 Ultrasonic waveform in immersion test using
5MHz line focusing transducer (Defect D)
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