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NGHIEN CUU AP DUNG PHUONG PHAP SIEU AM DE KIEM TRA
VA CHAN DOAN KHUYET TAT MOI HAN KIM LOAI

Pham Ngoc Tuan"", Vii Thi Tam*

Tém tit: Han la phuong phdp cong nghé duoc vmg dung phé bién trong cic nganh cong nghiép, tao ra cdac moi noi
chiu luc, dam bao dé kin, d bén va tinh kinh t cho san phcfm. Tuy nhién, phwong phdp nay tiem an nhiéu dang
khuyét tat bén trong ma bang mat thuong khong thé quan sat dwoc. Hién nay, ¢ meée ta di cé kha nhiéu co sé dao
tao va tai liéu vé linh vuc kiém tra khbtyét tat bén trong moi han. Trong s6 cdc phwong phap kiém tra khuyéz 14t moi
han, phwong phap siéu am c6 wu thé néi bt boi kha ndng phat hién khuyez tat bén Wong voi do chinh xdc cao, an
toan, nhanh chéng va chi phi hop ly. Bai bao dua trén co so ke thira cdc nghién ciru trige day, Zong hop tir cdac
nguon tai liéu trong va ngoai nudc dé trinh bay mot cach 1om tat, co ban nhat vé phirong phap kiém tra khuyet tat
ben trong moi han bang siéu am. Két qua nghién civu la nguon tai liéu hitu ich phuc vu cho cong tac dao tao vé linh
viee kiém tra khuyét tat moi han bang siéu am.

Tir khéa: Kiém tra bfing siéu am, kiém tra khong pha huy, kiém tra siéu am mdi han, khuyét tat mdi han, thiét bi

kiém tra siéu am.

1. PAT VAN PE

Han la qu4 trinh cong nghé nhim tao ra mdi lién két
khong thao 101 dugc cia cac vat thé rin bé“mg cach tao ra su
xich lai gin nhau giita cac nguyén tir (hay phén tir) tai viing
mbi ghép mot khoémg cach bang hay gin bé“mg thong s6
mang (khoang cach gilra cc phén tir) trong vat thé do.

Uu diém cua cong ngh¢ han: tiét kiém kim loai
(giam dén 20% khdi lugng kim loai so v6i ding mbi
ghép dinh tan, giam dén 50% kim loai so véi phuong
phap duc), giam thoi gian va gia thanh ché tao, d6 bén
moi han cao, do kin dam bao, thiét bi tuong d01 don
gian va dé ché tao, ning suét cao, han c6 thé ndi dugc
cac kim loai c6 tinh chit khac nhau.

Nhu vay, han 1a mgt phuvong phap cong nghé duoc
sir dung phd bién trong cac nganh cong nghiép, tao ra
cac moi ndi chiu lyc, ddm bao do kin, do bén va tinh
kinh té cho sin pham. Tuy nhién, ciing c6 nhiéu dang
khuyét tat xay ra d6i voi mdi han, va rat kho dé kiém
tra, xdc dinh dugc cac khuyét tat nay, didu nay anh
huong dén chat luong san pham va sy an toan cho
nguoi st dung.

Khuyét tdt xay ra bén trong moi han gay nguy
hiém vi né6 ndm kin trong mbi han, lam giam tiét
dién lam viéc va gay tap trung ung suat. Céc dang
khuyét tat bén trong goém: han khong ngau, rd khi,
ngdm xi, nurt,

a) Ngdam xi

b) Nt

¢) Han khéng ngdu

Hinh 1. M{t 56 khuyét tat bén trong moi han

Dé kiém tra khuyét tat bén trong mdi han, c6 mot s6
phuong phap nhu: chup anh phong xa (RT), si€u am
(UT), dong dién xody (ET), tir tinh (MT), thaim théu
long (PT), ... Trén thé giéi da co nghién ciru vé cac
phuong phap kiém tra trén, cu thé: SO tay phuong phap
kiém tra khong pha huy (Birks et al, 1991); Huéng dan
dao tao phuong phap kiém tra khong pha huy (IAEA,
2002), ... vadd san Xuét thuwong mai cac thiét bi phuc vu

'Khoa Co ban-Ky thudt co so, Truong Cao ding Ky thudt
Quan sy 1

°Phong Heu can-Ky thudt, Truong Cao déing K5 thudt Qudn sw 1

" Tdc gia lién hé
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kiém tra khuyét tat bén trong mbi han. Tai nude ta, cling
da c6 mot sO nghién ctru v€ cac phuong phap kiém tra
khuyét tat bén trong mbi han, cu thé: Kiém tra chat
luong mdi han ciia cac chi tiét thanh mong tir hop kim
nhém bang phuong phép siéu am (Vuong Binh Duong,
2005); Nghién ctru ing dung phuong phap siéu am dé
kiém tra khuyét tat bén trong vat liéu kim loai (N guyén
Van Hung, 2012); Mot s0 kinh nghiém doc man hinh
siéu am dé kiém tra khuyet tat bén trong mbi han
(Nguyén Bich Ngoc, 2015); Ung dung nguyén 1y kiém
tra khong pha hiy trong linh vuc co khi tai Viét Nam
(Vii Tién Ha va nnk, 2018); Gidi thiéu hé thong kiém tra
tu dong khuyét tat mdi han véi ban d6 3D (Vii Duong
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va nnk, 2019), ... Uy ban Khoa hoc va Ky thuat Nha
nudc da ban hanh b tiéu chuan vé Kiém tra khong pha
hity mdi han-Phwong phap siéu am (TCVN 1548-87).

So v&i cac phuwong phap kiém tra khuyét tat mdi han,
phuong phéap siéu am c6 vu diém nhu:

- Bd nhay cao: Phat hién dugc cac khuyét tat nho bén
trong vat liéu (nut, rd khi, xi, ...) ma nhiéu phuong phap
khac kho phat hién.

- Kiém tra dugc khuyét tat bén trong.

- Xac dinh duoc vi tri va kich thudce khuyét tat: Co
thé xac dinh vi tri, do sau, kich thudc tuong dbi cua
khuyét tat.

- Khong gay hai cho con nguoi va moi truong.

- Tién lgi va nhanh chong: Co thé kiém tra truc tiép
tai vi tri va c6 két qua ngay.

- Tinh kinh t&: Thiét bi c¢6 gia thanh vira phai, chi phi
van hanh thap hon.

Phuong phap si€éu am co6 tinh wu viét hon so vai
nhitng phrong phap khac nén trong pham vi bai bao
ndy, tac gia gidi thidu két qua nghién ctru dya trén co
s& ké thira cac nghién ctru trudc ddy, tong hop tir cac
ngudn tai lidu trong va ngoai nudc dé trinh bay mot

.

Hinh 2. Hinh anh minh hoa ban chat
cua song am

2.2. Cac phwong phip kiém tra va chin doan
Khuyét tit moi han bing siéu Am

Song am khi lan truyén trong vat liéu hodc dén bé
mit phan cach c6 biéu dd duong truyén song khac
nhau (Hinh 3). Dya vao loai ning lugng song siéu
am st dung, nguoi ta dua ra mot s6 phuong phap
kiém tra nhu: truyén qua, xung ddi, cong huong am,
nhiéu xa, ...

2.2.1. Phuong phdp truyén qua

b)
Hinh 4. Phuwong phap truyén qua
a) Vi tri dau do khi kiém tra;

b) Man hinh hién thi ket qua
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cach tom tit, co ban nhat vé phuong phép kiém tra
khuyet tat bén trong moi han bang siéu am. Két qua
nghién ctru 1a nguodn tai liéu hitu ich phuc vu cho cong
tac dao tao vé linh vuc kiém tra khuyét tat mdi han
bang siéu am.

2. NOI DUNG NGHIEN CUU

2.1. Co sé Iy thuyét vé séng siéu Am

Song siéu am 1a mot loai séng 4m c6 tan sd cao hon
gi¢i han nghe thiy ctia con nguoi, duge truyén vao vi
tri mdi han can kiém tra va thu lai phan xa tir bé mat
hodc cac khuyét tat. Nang lwgng Am phan xa dugc hién
thi twong tng véi thoi gian lan truyén cho biét sy ton
tai, vi tri va kich thuéc khuyét tat.

Ban chat cia song 4m 1a sy lan truyén cia cac dao
dong co hoc trong moi truedng vat chét. Dao dong co hoc
1a sy dich chuyén cta phan tir méi truong xung quanh
mot Vi tri can bang (Hinh 2). Diéu kién dé dao dong co
hoc lan truyén di dugc 1a phai c6 mot truong vat chat,
trong d6 céc phan tir lién két véi nhau boi cac huc dan
hdi, dao dong ctia bat ky mot phan tir nao s& kéo theo
dao dong cua cac ph?m tir khac, do d6 ma dao dong duogc
truyén di, goi 1a song 4m.

Dhu do
= - Vét nit
[
5] 1] [F] B[] 4
Man hinh may dé khuyét tit Tém kim loal

hodc may hién th] song am

Hinh 3. So' do nguyén Iy phwong phdp siéu am

khuyét tat bén trong moi han

1. Xung ban dau; 2. Am vang tai vi tri bi nut;

3. Am vang mdt sau

Khi dau do thu va phat dat trén hai phia dbi dién
cua doi tugng kiém tra, sy ton tai bat lién tuc thé hién
sy suy giam hoac mat chi thi tin hiéu thu trén man
hinh. Phuong phap nay cho phép kiém tra vat liéu c6
kich thuéc chidu day 16n, mirc do suy giam am cao
(suy giam nang lugng cia song). Tuy nhi€n, khong xac
dinh duoc vi tri bat lién tuc va phy thudc vao vi tri
tuong d6i cta hai ddu do (yéu cau hai dau do phai

thing hang) (Hinh 4).

= =

[eses _ Vétnirt
|| ———

Chi thi ban diu
Chi thi phiin xa |
mit diy

¥
IChi thi nirt ||

Vit han

a) b)
Hinh 5. Phuong phdp xung doi
a) Man hinh hién thi két qua;
b) Vi tri dau do khi kiém tra
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2.2.2. Phuong phdp xung dji

Phuong phap nay dit ca ddu do va dau thu trén
mot phia cua déi tuong can kiém tra. Tai vi tri
khong co bat lién tuc, chum soéng 4m khong dap
vao bat lién tuc nén chi thi phan xa bé mat cach xa
nhau so v&i bé mat day. Khi co bat lién tuc, cham
song am déap vao bat lién tuc, chi thi phan xa bat
lién tuc xuat hién trude chi thi phan xa bé mit day
(Hinh 5).

Pay la phuong phap dugc sir dung phd bién nhat
hién nay, chi can tiép can mot phia cua vat han, sau khi
kiém tra cho biét vi tri, kich thuéc, loai bat lién tuc.
Tuy nhién, khi sit dung khong tranh khdi tinh trang suy

Dhu db thu
Song khéng di qua vat han ’—|

Biu db phat

Sdng khic xa

a)

gidm am thanh nhanh, kho kiém tra vat liéu ¢ ciu tric
tinh thé hat tho, kich thuée 16m, ...

2.2.3. Phuwong phdp cong huong am

Khi séng 4m lan truyén trong vat liéu c6 chiéu day
bang bdi s6 1an ciia mot nira chidu dai song thi xdy ra
hién tugng cong hudng am. Phuong phap nay it duoc
st dung, chu yéu duoc ap dung dé kiém tra chiéu day
kim loai, ...

2.2.4. Phwong phdp nhiéu xa

Phuong phép nay st dung phan ning hrong nhiéu xa
clia song 4m tai cac diém dau muat (gd) cia bét lién tyc,
phu hop cho viéc xac dinh kich thude xuyén thanh cia
bt lién tyc trong vat han.

Chi thj song khéng di

1 qua vat han
/7 Chi th] phan xa &m
Diu vét nirt cudl \rst nirt
J\) J. \'l Io— f\li ﬁ} ‘ Ijl
Chi thi VK

b)

Hinh 6. Hinh anh mé ta phwong phdp kiém tra b&ng nhiéu xa
a) Vi tri dau do khi kiém tra; b) Man hinh hién thi két qud

Khi cho hai dau do hop véi nhau mot goc 45° b tri
nhu mot dau thu va mot dau phat, khoang cich giita
ching dugc tinh tily theo chiéu day vat han can kiém tra.
Song doc dugc phat vao vat han can kiém tra, chum tia
duoc mé rong dé pham vi do quét thu duoc 1a 16n nhat.
Man hinh A-scan thé hién séng truyén thang trén bé mt
vat han, xung phan hoi tir mit day vat han va giita tin

hiéu tir hai ddu mat cia bat lién tuc (Hinh 6).

2.3. Quy trinh thuc hién kiém tra va chin doin
Khuyét tat mbi han biang siéu 4m

Dua trén co so 1y thuyét, tac gia xdy dung quy trinh
thyc hién phuong phap kiém tra va chan doan khuyét
tat bén trong mdi han bang siéu am dugc thé hién theo
so do hinh 7.

Théng tin t\rilwtgckrlﬁgi Quan sat ﬁ:ﬁm Ot;? Kiém tra
ban dau han trurc tiép o ban méi han

Hinh 7. So do quy trinh thuc hién phuong phdp kiém tra va chan dodn khuyél tat
bén trong méi han bang siéu dm

2.3.1. Théng tin ban diu

Céc thong tin ban dau can thu thip gdm: thong sd
cua vat liéu co ban (vat li¢u cia vat han), thong sb6 qua
trinh han, qué trinh chudn bi mép han, kich thudc chiéu
day kim loai co ban, cac van dé kho khian trong khi han,
vi tri mdi han, tiéu chudn kiém tra khuyét tat bén trong
mbi han.

2.3.2. Vi tri, kich thudc méi han

Thong sb vi tri dudng trung tim, chin gdc ctia mdi
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hin c6 ¥ nghia quan trong trong viéc xac dinh bat lién
tuc. Thong thuong, cac vi tri ndy dwoc xac dinh va
d4nh dau trudce khi han.

2.3.3. Quan sdt truec tiép

Tién hanh quan st tryc tiép trudc khi siéu 4m nhim
dam bao bé mat mdi han phu hop cho viéc do quét;
giip phat hién cac bét lién tuc c6 thé gay nhidu viéc
gidi doan két qua kiém tra nhu bi nirt bé mit, sai khac

chiéu day, ... (Hinh 8).
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Hinh 8. Mt s6 bat lién tuc dwoc phat hién bcing quan sat truc tiép trudc khi siéu am

2.3.4. Kiém tra kim logi co bin

Kiém tra kim loai co ban nhim phat hién cac bat
lién tyc nim song song v&i bé mat do quét (tach 16p),
gdy nhiu hodc can trd viéc kiém tra mdi han (bang
phuong phap chiéu xién). Bé kiém tra kim loai co
ban, st dung dau do tia thiang, kiém tra pham vi it
nhit (W) khong nho hon pham vi do quét ciia dau do
tia xién (Hinh 9). Pham vi it nhit (W) duoc xac dinh
theo cong thuc:

W=55T.1,25 (D

V6i T 1a chiéu day kim loai co ban.

Gié tri pham vi man hinh hién thi chuin phai it nhat
béng chiéu day kim loai co ban. BJ nhay cua thiét bi
do quét theo tiéu chuan ap dung. Su xudt hién ciia bat
lién tyc tach lop thé hién béng chi thi phan xa xuit hién

s Am vang

_ khuyét tat
Xung ban dau

Dau do tia thang Man hinh hién thi

Hinh 9. Biéu hién chi thi xung khi gdp bat lién tuc

2.4. Cic thao tac thwe hién khi kiém tra va chian
doan khuyét tat mdi han bing siéu am

2.4.1. Lwa chon diu do

Pau do dugc lva chon phai dam bao cac yéu cAu:

- Tan sb: tir 2 + 5 MHz tuy theo d9 suy giam am;

- Kich thudc: tir 10 + 25 mm, tuy theo kha ning tiép
can, tiép ém—tiép XUc, ...;

- Goc khuc xa: cac goc 45°, 60°, 70° tuy theo hudng
bét lién tuc, kha ning tiép can, goc chuén bi mép mdi
han, ... (Hinh 11).

Bing 1. Huwéng din lwa chon géc khic xa

Chiéu day kim loai co bin Géc khiic xa
10 +15 mm 70°
15 + 20 mm 70°, 60°
>20 mm 70, 60°45°
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trude chi thi phan xa day. Vi tri va kich thudc cua tach
16p can duoc xac dinh 13 rang, chinh xac.

2.3.5. Kiém tra méi han

Tién hanh kiém tra mdi han gdm: chan va mép mdi
han, than moi han, bat lién tuc doc, bat lién tuc ngang.

- Kiém tra chin va mép mdi han: Doi hoi kiém tra
riéng biét, k§ ludng va than trong vi bt lién tuc & vi tri
ndy 13 loai nguy hiém nhat; chi thi phan xa tir chan
khong c6 khuyét tat va chan cé khuyét tat rit gan nhau
dé gay nham lan cho viéc chan doén.

- Kiém tra than mdi han: Str dung dau do tia xién do
quét bat lién tuc doc va ngang, huéng va pham vi do
quét dugc mod ta chi tiét, cu thé cho tung loai moi han.
Do nhay do quét duge xac dinh theo tiéu chudn kiém
tra ap dung (Hinh 10).

Xung ban diu Xung khuyét tat

Khoang cach bé mat
| —t
I
|

Dwong truyén séng am

Déu do tia xién

Man hinh hién thi

Hinh 10. Han khéng ngdu vach néng chdy

o

‘V

Hinh 11. Géc khiic xa cia dau do

2.4.2. Tinh todn khodng cdch

Khoang cach giira cac vi tri dat dau do duge xac dinh
bang cong thirc (2) va md ta trén hinh 12.

Khoang cach =2.T.tanf 2)

Trong d6: B 1a goc khuc xa; T 1a chidu day kim loai
co ban.
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|-1— Khodng cach --l

81 =25 mm
52 = 100 mm
853 =175 mm

B1 = 50 mm
82 =125 mm
S3 = 200 mm

— i L |
4
Chiéu day 45 45
¥

Hinh 12. So d6 xdc d‘_inh khodng cdch

2.4.3. Xdc dinh cdc chudn

Chuén pham vi man hinh 1 gia tri ciia pham vi man
hinh can chuan it nhit phai bang Vee-path (Hinh 13).
Vee-path 1a duong truyén song siéu am theo dang chit
V trong vat liéu, dugc tao ra khi song phan xa tai bé
mit d6i dlen, giup kiém tra tot hon ving chin va bén
trong mbi han. Kiém tra chuan pham vi man hinh bang
miu chuin. Mau chuin duoc st dung 1a miu VI
(International Institute of Welding block-IIW block)
dugc ché tao tir thép cacbon co canh vat, cho phép tao
ra cac duong truyén song chuan. Miu co dang khéi
thép hinh chit nhat hodc chit L, c6 mat phéng phan xa
va mot canh vat nghiéng 90° hoac 70°.

2.4.4. Kiém tra dj nhay ciia mdy

D0 nhay (Sensitivity) 1a kha ning ciia may va dau do
phét hién cac khuyét tat c6 kich thudc nho ¢ nhitng do sau
khac nhau trong vat li¢u. Pay 1a yéu t6 rit quan trong
trong viéc xac dinh kha nang hién dién cuia khuyét tat.
Trude khi kiém tra thuc té, can kiém tra d6 nhay ctia may.

Sir dung cac mau thir dé kiém tra d¢ nhay ctia may
trude khi tién hanh siéu am. So sanh két qua kiém tra
mau thir ¢é dénh gia d6 nhay ciia may (Hinh 14). Quy
trinh thyc hién nhu sau:

- Bude 1: Chuan bj may

+ Bat may, chon ché d6 hoat dong phu hop (thﬁng
hoac xién).

+ Diéu chinh tin s6, bién do, toc d6 am theo vat ligu.

- Buéc 2: Dit dau do 1én miu chuin

+ Dung gel hodc dau dé tao lién két am tt gitra dau
do va mau.

+ Quét trén bé mit khéi chuan dé thu tin hiéu phan xa.

- Bude 3: Diéu chinh hién thi

+ Cin chinh sao cho tin hi¢u phian xa tir cac 16
khoan hodc canh chuin hién thi dung trén thang do
man hinh.

+ Piéu chinh ting/giam khuéch dai sao cho xung
phan xa dat bién d6 chuén.

- Bude 4: Xac lap dudng cong tham chiéu (Distance
Amplitude Correction-DAC)

Ghi lai tin hi¢u tir cc 16 khoan chuén & céc do sau
khéc nhau, ndi cac diém bién do nay thinh duong cong
tham chiéu, ddy 14 tiéu chuan so sanh khi kiém tra thuc
té (Hinh 15).

- Buéc 5: Kiém tra va xac nhan do nhay

Quét lai toan bd khéi chuin, dam bao cac xung
phan xa déu niam trén duong cong tham chiéu. Néu
ding, may da dwoc hi¢u chuan do nhay. Khi kiém
tra thuc té, tin hiéu khuyét tAt ndo nim trén duong
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Hinh 13. Hinh anh mé ta xéc dinh chuan pham vi man hinh chinh

cong DAC duoc coi 1a khuyét tit dang chi y, tin
hic:eu ng?lm dudi DAC dugce coi 1a khuyét tat nhd, co
thé chap nhén.

Poshion 1 ] 3 4

Hinh 14. Hinh dnh kiém tra ¢ nhay ciia may

2.4.5. Do quét

Pham vi do quét cach mep mdi han 1 ,25skip, skip 1a
khoang cach truyén song siu am tr dau do dén diém
song phan xa lai trén bé mit dbi dién va quay trd lai bé
mat quét, tinh theo cong thirc:

1,25skip = 2,5T.tanf3 3)

Véi: T l1a chiéu day kim loai co ban; B 1a goc
khuc xa.

- Kiém tra chin mdi han: DPau do dat cach dudng
chan gbc 0,5skip, do quét song song véi truc dudng
han. Khi chadn méi han tdt s& khong c6 chi thi, hodc chi
thi xuat hién 16n hon 0,5 Vee-path.

100¢
—e— Budng cong DAC
801
60

40

20t

Bién dé tin hiéu (% chiéu cao man hinh)

25 50 75 100 125 150 175 200

D0 sau khuyét tat (mm)

Hinh 15. Hinh anh m’inh hoa
duong cong tham chiéu (DAC)
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Khi chi thi xuat hién tai vi tri bfmg hodc nho
hon 0,5Vee-path tirc 1a c6 bat li€n tuc & chan moi

-
~
o
o
=)
o
o

han (c6 thé 1a han khong thau chan, nit chan, ...)
(Hinh 16a).

Khodng cach |

1
| |
/ 7
. "
.
< ,
N e

.
. L
~ 2
~ .
~ 2
N7

b)

Hinh 16. Kiém tra chdan moéi han (a) va than méi han (b)

- Kiém tra than mdi han: Do quét theo miu & phan
trude trong pham vi 1,25skip tinh tir mép mdi han, ca
hai phia. Chon goc sao cho tia si€éu am vudng goc voi
khuyét tat khong ngau canh (Hinh 16b).

2.4.6. Chan dodn

Phai phan biét dugc hai loai chi thi: chi thi lién
quan va chi thi khong lién quan.

- Chi thi lién quan do cic phan xa bén trong mbi
han tao ra bét lién tuc.

- Chi thi khong lién quan do cac diéu kién hinh hoc
da dang gdy ra nhu: 16i day mdi han, ...

Bang 2 trinh bay két qua phan tich, chin doan chi
thi voi tirng quy dao di chuyén cta dau do, phan tich va
xac dinh dang bét lién tuc.

Bang 2. Mot s6 dang khuyét tat, phwong phap do kiém va hinh anh hién thi trén man hinh

Dang khuyét tat doi véi mdi han

Quy dao di chuyén ciia dau do va hinh anh hién thi

, ~ b
Khuyét tat dang tron: Ro, xi A B c
¢ B
A
C
W% ST
A B C
B
Khuyét tat dang tru: Xi dai ' ' :
45 60° 70
B A C
i e
2104
A’/ h A A
A B c
B A C
, 7 , L1 L1 Ll
Khuyét tat dang phang: Nut, khong ngau,
khong thau % " h “
A B <

Khuyét tat dang phing: Nit, khong ngiu,
khong thau
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3. KET QUA VA THAO LUAN

bé danh gia mrc d§ xac dinh, kiém tra duoc
khuyét tat bén trong mbi han béng siéu am theo quy
trinh va phuorng phép da chi ra, tién hanh thyc hién
trén thiét bi siéu am m01 han OMNI SCAN X3 bang
hai phuong phap truyén qua va xung doi ddi voi vat

L

a) Khong co bat lién tuc, chi thi dat mire 100% FSH

miu 1a thép tim hinh tru c6 kich thudc
300x200x100mm, dwgc khoan mét 16 nho cod duong
kinh 5mm theo quy trinh thyc hign & trén. Két qua
cho théy man hinh chi thi xac dinh duoc vi tri, kich
thudc bt lién tuc theo diing nhu co sé 1y thuyét da
chi ra (Hinh 17, 18).

b) Co bat lién tuc, chi thi sut giam, chi dat mirc 60% FSH

Hinh 17. Hinh dnh qud trinh kiém tra vat mau bang phwong phap truyén qua

LR s
e 2.4 e 08 .

a) Khéng c6 bat lién tuc

.5 GAIN
22.58 |
RANGE
%2.680n

|MTL VEL|
%230 0%/

'o—ounv'
818

b) C6 bat lién tuc

Hinh 18. Hinh dnh qud trinh kiém tra vat mau bang phwong phdp xung dji

Nhu vay, voi qua trinh tién hanh kiém tra thuc
nghiém khuyét tit bén trong vat miu di mang lai két
qua dung nhu 1y thuyét xdy dung ban dau. Két qua
thuc nghiém da chi ra phuong phap thyc hién kiém
tra khuyét tat bén trong mbi han bang siéu 4m hoan
toan phu hop, c6 kha ning ap dung cao vao diéu kién
thuc tidn, co6 nhiéu uu diém so v&i nhitng phuong
phép khac.

4. KET LUAN

Kiém tra va chan doan khuyét tat bén trong mbi han
bang siéu 4m 1a phuong phap mang lai két qua chinh
xac va dg tin cay cao, gop phz‘”m kiém tra chét lugng san
phdm sau han, tir d6 dy bao cac kha ning sai hong co
thé xay ra d6i v6i san pham khi dua vao sir dung,

Thuc nghiém dugce tién hanh dé danh gia hiéu qua,
kha ning ap dung cua phuong phap siéu am. Két qua

TAI LIEU THAM KHAO

cho thdy khi ap dung quy trinh kiém tra trén thiét bi
kiém tra khuyét tat bang siéu am co the kiém tra va
chan doan dung khuyét tat bén trong mbi han. Day la
phuong phap c6 tinh wu viét hon cd so vdi nhirng
phuong phap khac.

Bai bao dua trén co s¢ ké thira cac nghién ctru trude
day, tong hop tir cac nguodn tai lidu trong va ngoai nudce
dé trinh ‘bay mdt cach tom tat, co ban nhit vé phuorng
phép kiém tra khuyét tat bén trong mdi han bang siéu
am. Két qua nghién ctru 1a ngudn tai liéu hitu ich phuc
vu cho cong tac dao tao vé linh vuc kiém tra khuyét tat
mbi han bang siéu 4m.

Trong thoi gian t6i, tic gia s& tiép tuc nghién ctru va
xay dung biéu dd chi thi d6i v6i timg dang khuyét tat
trén tig loai két cAu mdi han, gitp nguoi sir dung thiét
bi d& dang kiém tra, so sanh va chan doan khuyét tat.
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Abstract:
RESEARCH ON APPLYING ULTRASONIC METHOD TO INSPECT
AND DIAGNOSE DEFECTS IN METAL WELD JOINTS

Welding is a technological method commonly used in industries, creating joints that can withstand force, ensuring
tightness, durability and economy for the product. However, this method has many potential internal defects that
cannot be observed with the naked eye. Currently, in Vietnam there are many training facilities and documents on
the field of internal defect inspection of welds. Among the methods of weld defect inspection, the ultrasonic
method has outstanding advantages due to its ability to detect internal defects with high accuracy, safety, speed
and reasonable cost. The article is based on the inheritance of previous studies, synthesized from domestic and
foreign sources to present a summary, the most basic method of checking defects inside the weld by ultrasonic.
The research results are a useful source of documents serving the training work in the field of checking defects in
welds by ultrasonic.

Keywords: Ultrasonic testing (UT), nondestructive testing (NDT), welding ultrasonic testing, weld defects,
ultrasonic testing equipment.
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