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This thesis developed a finite element program for computing an electrical potential field in a thin- 
plate body and then ultilized with the potential drop technique to characterize an inclined through-thickness 
crack. The program uses linear triangular element. Accuracy of the program and appropriation of element’ ร 
type was investigated using 2 problems, first MT specimen without a crack problem and MT specimen with a 
zero-inclined-angle crack problem. A potential drop between two measuring points having a distance of 10 to 
80 mm. conformed well with an exact solution derived from Ohm’s law and Johnson’ ร formula, respectively

This thesis proposed two methods based on potential drop technique for characterizing an inclined 
crack: first, input current in y-direction and determine a potential between two points laid on y-axis and x-axis; 
second, input current in y-direction and determine a potential between two points laid on y-axis, and input 
current in x-direction and measure a potential between two points lie on x-axis. The program was used to 
compute a potential drop across an inclined crack and constructed the calibration curves corresponding to each 
method. The calibration curves showed that the normalized potential increases nonlinearly as a normalized 
crack length increases or the angle between the crack and the current’ ร input direction increases. Application of 
the proposed method to characterize an inclined crack demonstrated that both methods could specify the crack 
length and crack inclination angle, but the second method provided more accurate results.

This thesis initially applied the proposed potential drop technique to a problem that differs from those 
used in constructing the calibration curves. The problem concerned was crack characterization in MT specimen 
which contains two inclined cracks. Each crack has 7.5 mm long and their inclination angles with horizontal 
line are 10, 30 and 40 degrees, respectively. The result showed that this method is unconservative.
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m จำนวนจุดต่อบนเอลิเมนต์
N ฟ้งก์ช ันการประมาณภายใน
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Q ขนาดประจุไฟฟ้าทั้งหมด

( a ) เวกเตอร์การนำไฟฟ้า
{ a , } เวกเตอริ’กระแสไฟฟ้า
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