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Ultrasonic Test Apparatus for Integral-type Crankshafts
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An automatic ultrasonic-testing apparatus has been developed for integral-type crankshafts used in
four-stroke engines for marine and power-plant industries. The apparatus adopts a unique phased-array
technique applicable to fillets and comprises a scanning mechanism that enables its probe to rotatably
follow the surfaces of eccentric shafts, while maintaining stable scanning pitch and coupling. The defect
detectability has turned out to be ¢ 0.5mm flat-bottom hole (FBH) at depths down to 50 mm.
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Fig. 1 Integral type crankshaft (example of 9 cylinders)
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Table 1 Specifications of UT equipment for integral type crankshaft

Item Specification
Length(mm) ~ 10000 (max)
Work Size |Pin/J. width (mm) 250 ~
Pin/J. _diameter (mm) 400 ~ 500
Pin/J. Normal & Angle(4M)
Probe  |Web Normal & Angle(4M)
Fillet Phased Array (10M)
Coupling Coupling liquid Water

Coupling check
Inspection method
Pulser repetition

B1 echo or grass echo
Pulse reflection method
Normal:0.2KHz, Angle:1KHz

ut Pulse pitch 2mm(Normal & Angle) & 1mm(PA)
Detectability Reference(®0.5mm FBH) —-6dB

Mecha. scan
_

Angle Normal Q
=
Finished contour Phased array

UT contour

_Crank web
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Fig. 2 Target parts of crankshaft for detection and UT probes
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Fig. 3 Appearance of UT instruments for integral type crankshaft
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Fig. 4 Focus pattern diagram of PA probe for R12 fillet
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Fig. 5 Detection results of ¢0.5mm flat bottom holes using PA probe
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Fig. 6 Mechanism of pin-following type scanning

Scanner for crank journal/pin
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Fig. 7 Appearance of scanning head
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Fig. 8 Example of detection results
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