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Abstract: Manufacturing low-cost measuring equipment for teaching technical disciplines, in general,
and welding, in particular, is an essential task of training institutions and schools in the context
of limited funding sources to purchase measuring equipment. We have fabricated a low-cost water
pressure test kit consisting of a compact water tank, a water pressure pump with a gauge, and a set
of cuffs for clamping the quality test weld pieces by water pressure, during the test the water does not
overflow along the surfaces, the welds of the product after the water pressure test are checked by the
US ultrasonic meter OLYMPUS EPOCH 600 to evaluate price, reference. Through the experimental
results, it can be confirmed that self-made equipment is beneficial for use in both classrooms and
laboratories to improve practical skills and creativity by CDIO (Conceive-Design-Implement-Operate)
method approach from Perceive, Design, Implement, and Operate.
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1. Pat van dé

Chung t6i dang 4p dung cach tiép can CDIO dé
phat trién chuong trinh dio tao nganh han, tuy nhién
hién nay dang phai dbi mat voi mot kho khan do thuc
té mot sb bai thuc hanh, thi nghiém dang thiéu thiét
bi do. Nhu vay viéc ché tao thiét bi do ap suit nude
gi4 thip phuc vu dao tao nganh han dé nguoi hoc tiép
can CDIO giam dugc thoi gian, ddm bao dugc khéi
luong kién thirc can thiét trong dao tao.

Dung nudc ap suit cao [1] dé kiém tra cac két
cAu dang kin nhu binh chua, 6ng dan, cac hé théng
thity Iyrc. Khi kiém tra cac hé théng lam viéc dudi tac
dong cua chét 1ong, ngudi ta dung chinh chat chira
dé 1am chét thir va chat kiém [3]. Mot vai hé thong
chira chit khi dwoc kiém tra bing nudc hodc cac chat
long khac. Bé thir bang nudc ap suit cao vao viée
kiém tra cac két cdu dang kin s€ theo trinh tu: Pién
day chat chira (chat long lam viéc hodc nudc) vao
vat kiém; Lam kin vat kiém roi bom dé tao ap sut
du can thiét trong vat kiém [2, 5]; Giir vat kiém dudi
ap sudt thir (bang 1,5 + 2 1an 4p suat lam viéc) trong
mot thoi gian xac dinh (5 + 6 phut); Quan sat vat
kiém, tim chd dong nudc bén ngoai, khi phat hién
dugc chd ro, ghi nhan gia tri roi xa ap. Ché do kiém
tra (chét thir va chét kiém; gia tri ap suat du; thoi
gian giit; thoi gian dat gidy loc...) duoc xac dinh theo
yéu cau ky thuat cia vat kiém. Trudc khi thi kin, vat

han cin duoc kiém tra so bd bang cac phuong phép
kiém tra khong pha hily khac dé phat hién nit, khong
ngiu, rd,... anh huong dén d6 bén va do kin. Bé dam
bao do tin cdy can thiét ciing nhu dé co khi hoa cac
nguyén cong, khi kiém tra két ciu han san xuat hang
loat bang ro ri nguoi ta tién hanh kiém tra trong cac
xuong thuy Iyc riéng. Trong nhiéu trudng hop kiém
tra d6 kin moi han céac vat kin 1am viéc chiu ap luc
(binh chtra, 16 hoi ng dan khi...) ngudi ta dong thoi
thir 46 bén ciia két cdu. Phuong phép thir bing nudc
ap suat cao c6 thé phat hién dwoc khuyét tat co dudng
kinh dén 1pm. Dé tranh phai thir lai nhimg chd nghi
ngd, trude khi thir bing nudc ap suit cao ngudi ta di
thdi vao vat kiém c6 két cdu phirc tap cac ludng khi
nén thich hop véi 4p sut 0,02 — 0,03 MPa va phai
tuan thu cac quy dinh vé an toan lao dong. Dé danh
gia chat lugng mdi han nhom tac gia da tién hanh 06
thi nghiém, trong d6 03 thi nghiém duoc ¢ dinh Vd
(day han), chi thay d6i Uh va Ih, con 03 thi nghiém
thay d6i Vd va Id ¢ dinh Uh. Mau thi nghiém 1a
cac doan éng thép CT3 ¢6 D = 120mm, d = 104mm,
duoc cit thanh mdi doan 1 = 60mm, dugc vat mép
theo yéu cau va dugc két ndi voi nhau mdi dng co 3
mau theo cac ché d6 han nhu trén, cac mau sau khi
han xong dugc xén mat déu trén may tién dé bé mit
dugc phang, muc dich khi gong va bom nudc véi ap
suét cao trén 1,2MPa [4].
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2. N¢i dung nghién ctru
2.1. Cic phwong phdp kiém tra chit lwong moi han
tién tién hién nay

- Kiém tra mbi han bang tia ronghen (X) va tia
gama (y) Tia Xva tia y 1a song dién tir c6 budc soéng
rat ngdn, tan s6 dao dong va niang luong rit cao c6
thé di xuyén qua khéi kim loai day. Mot phan birc
xa tia X va tia y bi hép thu, mot ph?m sé di qua mau
kiém tra, lugng hép thu va lugng di qua dwoc xac
dinh theo chiéu day ctia mau. Khi c6 khuyét tat bén
trong, chidu day hap thu burc xa s& giam, didu nay tao
phan khéc biét trong phan hip thu, dugc ghi lai trén
phim & dang hinh anh béng goi 1a anh bic xa. Giai
doan phim s& cho phép phat hién cac khuyét tat bén
trong vat han mot cach chinh xac. Phuong phap nay
c6 thé ap dung véi tat ca cac vat liéu, kiém tra truc
tiép trén san phdm [6], tuy nhién chim birc xa tia
X hoic tia y gdy ngu hiém cho strc khoe con nguoi,
thiét bi dat tién, nguoi thyc hién phuong phap nay
can c6 nhidu kinh nghiém trong viéc giai doan anh
chup trén phim,

- Kiém tra mdi han bang siéu am: La phuong
phap sir dung séng 4m chiéu vao méi han can kiém
tra voi ddu do tao séng 4m & tan sb cao. Chum séng
4m di qua moi trudng ma chi co mot chét theo dudng
thang cho dén khi gip bién am thanh. Bién am thanh
la noi ma mot phﬁn am thanh bi phan xa lai. Giéng
nhu' tinh trang nay, nguoi ta 4p dung vao kiém tra
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tat & mbi han s& ¢ hién tuong phan xa, tham thau va
¢6 su bién d6i song [7].
2.2. Thi nghi¢gm dinh gid dj tin cdy ciia thiét bi
dwoc ché tao

Thi nghiém dugc tién hanh nhu sau: May han
duogc st dung c6 ky hiéu day han la day thép ¢
0.8mm loai day dac, vung han dugc bao vé béng khi
CO, trong qua trinh thi nghiém cac s6 lidu duoc tién
hanh theo bang sau (bang 1-1):

Bang 1-1: S liéu thi nghiém

TT | Vén tdc day khong dbi TT | Van tbc day thay dbi
vd Uh |Ih vd Uh |Ih
1 |31m/phat | 17.5V | 95A |4 |3lm/phut |18V |95A
31m/phut | 18.5V | 105A |5 | 34m/phat |18V |105A
19.5V | 115A |6 115A

3| 31m/phut 37m/phut | 18V

Hinh 1.1: Cac phoi dwa vao thur nghiém

Céc mAu sau khi dugc chuén bi xong s€ tién hanh
han theo cac ché d6 han & trén [1, 2], khi han xong
san phém duoc ra mat dau trén may ti¢n dé tang do
kin khit, dwgc gong va tién hanh bom nudc véi ap
suét cao trén 1,2MPa [4], nhin bing mit thudng dé
quan sat trén cac duong han khi c6 nudc tru ra trén
duodng han ta dimg lai danh ddu va ding may do siéu
am dé ddi sanh thir nghiém (hinh 1,1).

Hinh 1.2: Két qua thi nghiém

mdi han. Chum siéu 4m khi gip moi tmong khuyét

Ché d6 han tha 2

Ché d6 han tha 3

Ché d6 han the 4
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2.3. Thdo ludn

Theo TCVN 2013 [4] ap suit quy dlnh ddi voi
chi tiét thir & bao dam an toan ap suat dng dan nude
¢6 $<300mm la 0.6MPa, dbi voi dng phong chay 1a
1,2MPa va khi thir quy dinh ap suat phai > 1.5 lan.
Tai céc 1an thi nghiém vai cac ché d6 han khac nhau
(hinh 1.2) ché d6 han thir 1 chi dap ung khi 4p suat
1,6MPa, ché d¢ han tht 2 va thit 3 6 P =2MPa, ché
d6 han tht 4 ¢6 P = 2.4 MPa, tuy nhién khi siéu am
lai cho két qua bén trong chua tdt, ché do han thu 5
va thir 6 c6 ap suat thap chwa thoa man yéu cau. Cac
co sd dao tao nganh han, khi kiém tra bai tp ctia SV
hodc danh gia, cap chimng chi ky nang tho han thong
qua cac mau thr han glap moi Ong, bao gém: Mbi
han giap mdi ¢ vi tri bang khi han ong quay (tiéu
chuan ASME: 1G); Méi han giap mdi & vi tri ngang
khi han ong khong quay (tiéu chuan ASME: 2G);
M&i han giap mdi & vi tri ding khi han dng khong
quay (tleu chudn ASME: 5G); M01 han giap moi ¢
vi tri 6ng nghiéng 450 khi han éng khong quay (t1eu
chudn ASME: 6G). Thiét bi ding 4 ap. sudt nuoc dé xac
dinh d¢ kin va kha nang chiu ap suit cia mdi han 1a
phuong phap c6 nhiéu vu diém nhu: Thiét bi kiém tra
don gian, xac dinh chinh xac d¢ kin cta thiét bi, ap
dung cho nhiéu loai loai san pham, c6 tinh linh dong
cao, dé thuc hién.
3. Két luan

Chung toi dd xay dung mot thiét bi do chi phi thap
dé giang day nganh han don gian. linh hoat. Thiét bi
nay dugc st dung dé kiém tra chét luong mdi han,
¢6 thé duoc sir dung trong hoc thuc hanh hoic trong
phong thi nghlem Ng0a1 chi phi thap thiét bi nay
con ¢6 mot sd wu diém chang han nhu kich thudc
nho gon, chinh xac cao, don gian va dé sir dung dé
phat trién cac danh gi4 kiém tra khac nhau trong day
thuc hanh han 6ng. B0 nay la mot Iya chon cé gia tri
cho gido vién dé khac phyc tinh trang kinh phi ngan
sach thip nhung van nang cao ky ning toan dién va
su sang tao cua sinh vién theo CDIO.

Thép c¢6 ham luong carbon thdp véi cac vat lidu

khong bi 101 dugc han bang may han Mig, phu hop
dé tao ra mdi han chinh xac va chat lugng rét tot. Cac
thép nay c6 do o on dinh tot vé do déo dai, do bén va
tinh chit co hoc tbt hon. Trong cong viéc hién tai
nay, cac moi ndi thép cacbon nhe/thdp AISI 1018
da dugc han bang cac thong sé quy trinh khac nhau.
Céc thong sé ciia mdi han Mig nhu dong dién han
(95-105 A), dién ap dat vao (17-19 V), van toc han
31m/phit gitip cho mdi han dat chat lugng tot nhat.
Tdéng cong cb 6 mau mbi han da dugc tién hanh siéu
am dé kiém tra chat luong mdi han. Quan sat thiy
rang miu 2 va 3 ¢ chét lugng tot it khuyét tat & cac
ving han, trong khi mau 1, 4, 5 va 6 chét luong vat
han kém hon.
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