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A Study of Nut Loosening Inspection System using a Vision Machine Method
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Nuts and bolts are the most commonly used fasteners for parts. However, the

Received 11  September 2017 combined nut is loosened by wear and tear over time, harsh vibrations, or
Revised 14 December 2017 impact. Loosening of the nut inevitably leads to shorter machine life. This study
Accepted 9 January 2018 uses a stroboscope which synchronizes with the machine rotating rpm to obtain
a clear machine vision image of the nut loosening process, thereby it’s facilitating
Keywor ds: ‘ the measurement of the loosening angle of the nut. The loosening process is
VISIO.H machine tested using NAS3350 vibration test equipment. This results will be useful to
Locking nut analyze the nut loosening process. Ultimately, this study is aimed toward the
Median filter development of a more resilient nut that is resistant to vibration and torque.
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Fig. 1 Experimental equipment system of NAS3330 for a locking
nut

Table 1 Washer geometry for testing NAS3350 vibration tester
with M16 bolt & nut

Washer external dia. (mm) 43.2
Washer thickness (mm) 5.4
Washer unit weight (g) 58.4
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Fig. 2 Experimental equipments with the nut clamping jig for
M16 nut

(d) Clamping jig hole

Table 2 NAS3350 vibration test condition
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Frequency (Hz)

Vibration velocity (cm/s)
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(a) Without flashing
Fig. 3 Images with/without of the flashing illumination device

(b) With flashing
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Image acquisition

Hough transform

Binarization

[ Subtraction ] [ Median filter ]

Fig. 4 Block diagram for the image comparison of the flashing
device with the conventional illumination system

Coordinate search

(b) Binarization

Fig. 5 Digital data sampling of nut with two points from the
real image
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Fig. 6 Median filter processing for removing noises

(a) Before (b) After
Fig. 7 Searching nut center by Hough transform
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Fig. 8 Coordinate searching point A, B, C, D, with line A-B
of nut loosening angle
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Fig. 9 Nut loosening angle of the conventional M16 nut with
the vibrating time
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Fig. 10 Nut loosening angle for the vibration time pass of the
M16 nut with spring washer
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Fig. 11 Axle force measurement for M16 nut loosening angle
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