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Defect Evaluation for Weld Specimen of Bogie Using Infrared Thermography
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There is a large interest to find reliable and automatic methods for crack detection and
quantification in the railway bogie frame. The non-destructive inspection of railway bogie frame
has been performed by ultrasonic and magnetic particle testing in general inspection. The
magnetic particle method has been utilized in the defect inspection of the bogie frame but the
grinding process is required before inspection and the dust is developed resulting from the
processing. The objective of this paper is to apply the inspection method of bogie frame using
infra-red thermography. The infra-red thermography system using the excitation of eddy current
was performed for the defect evaluation of weld specimen inserted artificial defects. The result
shows that the infra-red thermography method can detect the surface and inner defects in weld

specimen for bogie frame.
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q = rate of energy emission (W)

A = area of emitting surface (m?)

T = absolute temperature (K)

r = Stefan Boltzmann’s constant (Wm™ K ™)
e = emissivity (dimensionless)
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Table 1 Material properties of weld specimen

Yeld Ultimate . Reduction
Elongation
strength strength (%) of area
(MPa) (MPa) 0 (%)
447 528 42 60

Table 2 Dimensional details of weld specimen

Length | Depth | Width | Thickness
No
’ (mm) (mm) (mm) (mm)
Type I 10 2,3,5 0.5 10
Type 11 6, 10 2.3,5 0.5 10
Type 111 10 3,45 1.5 5
200 )
[unit : mm]
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geometry
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Type (I
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Fig. 2 Schematic of weld specimen
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Fig. 3 Experimental set up; (a) Infrared camera (b)
Weld specimen (c¢) Induction coil (d) Induction
heater (e) Personal computer

(b) Temperature image
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Fig. 5 Thermal images of Type (I)
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(b) Temerature image
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Fig. 7 Transient thermal behavior for Type I
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Fig. 8 Transient thermal behavior for Type Il

(a) Real image

(b) Temperature image

Fig. 9 Thermal images of Type III
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