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Abstract : Diesel vehicles are equipped with after-treatment devices, such as DPF. Meanwhile, DPF is damaged by a combination
of regenerative processes and unclear factors. If the DPF substrate is damaged, the filtration performance will deteriorate, thereby
resulting in excessive levels of fine dust being emitted while driving. In this study, CR X-ray techniques were used in order to
determine whether a DPF was damaged without prior removal. In order to verify the technological feasibility, an X-ray imaging of
the DPF removed from the driving vehicle was conducted by using an X-ray generator, as well as an IP reader and a CR reader.
Optimal irradiation conditions were established for each DPF size. Verification of images acquired under optimal irradiation
conditions confirmed the possibility of diagnosis for damages, such as crack, melting, and hollow damage.
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Table 1 Specifications of the X-ray system

System model GXR-S
Output rating 52 kW
kV range 40~ 150 kV, 1 kV step
mA range 10 to 640 mA
Timer range 0.001 to 10 sec, 38 steps
Fig. 2 CT X-ray image of aged DPF mAs range 0.1 to 500 mAs

796 SH=EASAIZES|=27 M27H M105, 2019



CR X-M F47|HE 0[St DPF w050l chst viotz| £ EfEY o7

7} hsste] WL Abgo] Fpdtel.

E ol A= KONICA MINOLTA jit-9] Regius CR
Cassette & AH8-3151 2™, 7142 10x12 inch ©|t}.

2.1.3 CR Reader

CR Reader®ll Xd7Fo] 4% IPE 41 5HH CR Reader

ol A #lo] A o] Lo} 54 3
A rEEn s $AEE 004 A5 As g 2

% F AD Wdksle] AFHZ 9 .
g},

3 1o)) AL-8-%l CR Readeri= KONICA MINOLTA jil:
9] Regius model 11001, A& Table 2| YERHA T

Table 2 Specifications of the CR reader
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Fig. 5 DPF samples used in this study

Table 3 The establishment of irradiation conditions
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Table 4 The establishment process of the optimum irradiation
conditions

Current

Voltage 10mAs
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Table 5 Results of the optimum irradiation conditions

Sedan Suv Retrofit

Tube voltage 100 kV 120 kV 125kV

Tube current 10 mAs 20 mAs 64 mAs
Irradiation distance Im
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Table 6 The image comparison of normal substrate and damaged
substrate

Normal substrate

Damaged substrate (Crack)
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Table 7 The X-ray images of crack damage
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Fig. 6 The cracked substrate and the X-ray image
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Table 8 The X-ray images of melting damage
SUV DPF-D

Retrofit DPF-(D
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Fig. 7 The melted substrate of retrofit DPF
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Fig. 8 The X-ray image of hollow damage
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Fig. 9 The sedan DPF substrate with hollow damage
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