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1. Tém tit ndi dung luin an

Hién nay cong nghé do kiém bang phuong phap siéu am t6 hop pha (PAUT) da va
dang dugc tmg dung trong viéc do kiém danh gia d6 mon bon chta xing dau c6 do tin
cdy va hiéu qua cao. Pé rat ngan thoi gian do kiém danh gia d6 mon va cho phép danh
gia tong thé vé do mon cia bon ciing nhu timg budc ty dong hoa cong viée do kiém, luan
an “Nghién ctru giai phap do kiém tra ddnh gid 6 mon bon chira xing dau dung tich lon
st dung robot mang dau do siéu Am” da duoc thue hién dinh hudng cac ndi dung chinh
sau:

1. Bé xuat quy trinh thyc nghiém do d6 mon tmg dung k¥ thuat kiém tra siéu am to
hop pha (PAUT) str dung robot mang dau do siéu 4m PA dugc ching nhan dé do do mon
bon chira xang dau dung tich 16n.

2. Bé xuét yéu cau k¥ thuit cho robot mang dau do siéu &m PA thyc hién kiém tra
danh gia 6 mon bon chtra xang dau dung tich 16n.

3. Xac dinh quang dudng di chuyén ngan nhét ctia robot khi tién hanh mang dau do
siéu &m PA kiém tra mon bon chira trén co s thuét toan PSO. Két qua tinh toan duoc mo
phong trén phan mém MATLAB va dugc kiém chimg bang thuc nghiém trén mé hinh
bon chira.

4. P& xuit giai phap “quét chong bién anh”, trong d6 anh tht (i) c¢6 bién anh bén
phai tring v&i bién anh bén trai cua anh tht (i+1) véi do rong 5 mm dé ¢ thé tim anh, so
khép bién anh xac dinh cac anh lién ké nhau nham phuc vu cho viéc ghép anh xay dung
tao lap ban d6 mon.

5. Xay dyng phan mém ghép anh tao dung ban do6 mon ung dung phin mém
MATLAB ttr dit liéu hinh anh C-Scan thu thap dugc tir qué trinh thuc nghiém do mon
bang phuong phap kiém tra siéu am PA. Phin mém ciing cung cap tinh ning phan tich,
xac dinh chinh xac cac thong s6 mon nhu: vi tri, do sau va dién tich cta khuyét tat mon.
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2. Nhirng déng gbp méi ciia dé tai
Két qua nghién ctru va thuc nghiém da chi ra:

Két qua do kiém do mon sir dung robot mang dau do siéu am PA tmg dung quang
duong ngén nhét tim duoc theo thuit toan PSO duoc thuc nghi¢m kiém tra trén mé hinh
bdn chira duge ché tao theo tiéu chuan API 650:2016 va phin mém ghép anh mon da
phat trién dd mang dén cac két qua sau:

- Robot mang ddu do PA thuc hién tbt viéc di chuyén theo phuong an quang
duong ngan nhit tim dugc trén co sé thuat toan PSO.

- Cac anh mon thu thap duoc c6 chat lugng gan nhu twong dong nhau dat 95%
khoang tin cay cua phép do;

- Giai phap quét chdng bién anh giup phan mém ghép anh hoat dong hiéu qua,
nhanh chong xac dinh dugc cac anh ké lién nhau va xay dung dugc ban d6 mon téng thé;

- Két qua phan tich ddnh gia d6 mon tir phan mém phat trién trén co s& cac két qua
5 lan thuc nghiém (tvong Gmg 5 ban dd mon) gan nhu twong dong nhau. Két qua nay
cling duoc so sanh cho thiy dong nhit voi két qua duogc thuc hién thu cong do cong ty

Giai phap Kiém dinh Viét Nam (VISCO NDT) thyc hién.

Tp. Ho Chi Minh, ngay 30 thing 8 nam 2021

Nguwoi hwéng dian Nghién ctru sinh

PGS.TS. Ping Thién Ngon Té Thanh Tuén

PGS.TS. Lé Chi Cuong
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1. Summary of the dissertation

Nowadays, Phased Array Ultrasound Testing (PAUT) has been applied in the
measurement and testing the corrosion fuel tank with high reliability and efficiency.. In
order to shorten the corrosion measurement and evaluation of time and allow an overall
assessment of the corrosion of the tank, the thesis “Research on measurement and
evaluation solution of corrosion for fuel tanks using robots carrying ultrasonic probes”
was carried out with orientation of the following main contents:

1. The experimental procedure corrosion measurement proposed and applied ultrasonic
technique using a robot carrying ultrasonic phased-array probe to measure the
corrosion on fuel tank.

2. Proposing the technical requirements for the robot carrying the ultrasonic probe PA
to perform the measurement and evaluation the corrosion of the fuel tank.

3. Determining the shortest movement distance of the robot when carrying the
ultrasonic probe PA to test corrosion tank based on PSO algorithm. Calculation
results were simulated on MATLAB software and verified experimentally on tank
model.

4. Proposing the solution of scanning image overlap edge, the image i” has the right
edge of the image to the left of the secondary image (i + 1)" with the width of 5 mm
to compare edge images; Determining adjacent images for image merging to create
corrosion map.

5. Building image merging software to create corrosion maps applying MATLAB
software from C-Scan image data collected from the PA ultrasonic testing method.
The software also function analysis and accurate determination of corrosion

parameters such as location, depth and area of corrosion defects.

1



2. The contributions of the dissertation

The results of the research showed that

The results of the corrosion test using the robot with the shortest path applied PA
ultrasonic probe found according to the PSO algorithm are experimentally tested on a
tank model manufactured according to API 650: 2016 and software The corrosion image
merging software developed and carried the following results:

- The robot with the PA probe performs well in the shortest path, which is found on
the basis of the PSO algorithm.

- The collected corrosion images have almost the same quality and 95% of the
confidental interval of the measurement.

- The image overlap edge scanning solution helps the image merging software
to operate effectively, quickly identify adjacent images and build an overall
corrosion map.

- The results of analysis and evaluation of corrosion from software developed
on the basis of 5 experimental results (corresponding to 5 corrosion maps) are
almost similar. The result strongly agrees with the manual corrosion test
performed by Vietnam Inspection Solutions Company (VISCO NDT) giving very
small difference. This shows that the thesis has met the research objectives and the

research results can be applied in practical production.

Ho Chi Minh City, 30 /8/ 2021
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