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ABSTRACT

In this study, we investigated the effects of tube voltage (kVp) and tube current (mAs) on an exposure index
(EI) applied to a digital radiography. There used an inverter type digital X-ray generator and an image receptor
(IR) utilized a portable wireless detector without a grid. Radiographic images were acquired using a cone pyramid
phantom produced using a 3D printer. The X-ray tube voltage was increased from 40 kVp to 120 kVp with 10
kVp increment, and the tube current was increased from 1 mAs to 128 mAs with the twice increment. As a
result, kVp had logarithmic relationship with the EI as high R? value, and mAs had a very high linear
relationship too. Also, there was a high correlation between the area dose and the EI of the IR, with the R* value
being 0.76 or more. In conclusion, it had showed that mAs affected the EI linearly, and that it could be
advantageous to adjust the easy-to-predict mAs to maintain proper image qualities.
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II. MATERIALS AND METHODS
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Table 1. The output parameters of 3D printing.

Parameter Value Parameter Value
Infilling (%) 100 Nozzle Temp. (C) 210
Layer Height 02 Heat-Bed Temp. (C) 60

(mm)
Extra Shell 0.8 Nozzle Diameter 0.4
(mm) : (mm) :
P““Egllﬁl gfeed 100 Activate Raft Raft
Bottom/Top 0.7 First Layer Height 03
Thickness (mm) ) (mm) ’
Retract Speed 30 X/Y direction interval 0.8
(mm/s) (mm) :
Retract Distance 6 Z direction interval 02
(mm) (mm) ’
Fill Overlap (%) 15 F‘lme?;r%‘ameter 175
Filament PLA Deposition Method Linear

line

*PLA: Poly Lactic Acid

(a) side image view

(b) 3D modeling view

Fig. 1. Design of Cone Pyramid Phantom.
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Fig. 2. Illustration of experimental set-up of cone
pyramid phantom on the detector.
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(c) 8 steps view

(d) 6 steps view

Fig. 3. Radiography of cone pyramid phantom.
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II. RESULTS

23 yvi=9 9y A 94
At AAFF st g 9%y v
BEEF 1g 48} 21}, o] FellA F 10
Ay Hen| =0 Wy g2 40
kVpoll A= 64 mAsW]—X], 50 kVpoll A= 16 mAs7}
2], 60 kVp2t 70 kVpell A= 8 mAs7HA], 80 kVpel
A 4 mAs7HA, 90 kVp, 100 kVp L2 3L 110 kVp
ol += 2 mAs7FA], 120 kVpoll A= 1 mAsell A
23 G4 Btk

MAS

50 &0 T0O 80 90 100 110 120

Fig. 4. Effective radiography of cone pyramid phantom
changes in kVp and mAs.
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Fig. 5. Simple regression analysis of exposure index
changes in (a) kVp and (b) mAs.
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phantom by scatter rays.
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