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BIEN DANG ONG TRONG QUY TRINH HAN HO QUANG
TRUONG HOP HAN SU’ DUNG CORE NOI

TUBE DEFORMATION DURING THE WELDING PROCESS
IN THE CASE OF WELDING USING A FUSION SPLICER

Tran Minh Thé Uyén, Dwong Thi Vin Anh
Trudng Pai hoc Su pham K§ thuat Thanh phd H6 Chi Minh

TOM TAT

Sau khi mé phong va thi nghiém han ong cé dwong kinh @60 va cdc chiéu day lan lwot la 2.5
mm, 3.2 mm, 4 mm va 5.2 mm bang cdch sit dung core néi, ching ta rit ra cdc két lugn quan trong
nhu sau: Phan tich phwong phdp mé phong cho thdy phdn bé nhiét tai mdt cdt cia két cau han cé
suw thay doi dang ké vé nhiét do. T 5ng thé, véi 5ng ¢6 chiéu day nho hon, nhiét do tai vi tri cuoi cung
ciia qud trinh han sé cao hon. Khi mé phong cdc trieong hop nay, két qua cho thdy, véi chiéu day
2.5 mm, nhiét d¢ cao nhat tdp trung & viing cudi ciia dwong han, dat gid tri 1279 °C. Trong khi do,
Véi chiéu day 5.2 mm, gid tri nhiét do cao nhdt ciing tdp trung ¢ ving cudi ciia dwong han, nhung
chi dat gid tri 829 °C. Su chénh léch nhiét do nay ciing la mot trong nhitng nguyén nhan dan dén su
bién dang khdc nhau ciia két cau han, tity thudce vao cdc chiéu day khdc nhau ciia ong.

Tir khéa: Han ho quang; Bién dang; Ung sudt; Lién két ong.
ABSTRACT

After simulating and conducting experiments on @60 pipes with thicknesses of 2.5 mm,
3.2 mm, 4 mm, and 5.2 mm using a core joint, we draw the following important conclusions: The
analysis of the simulation method reveals significant variations in temperature distribution at the
cross-section of the weld structure. Overall, for pipes with smaller thicknesses, the temperature at
the final position of the welding process is higher. In these simulations, with a thickness of 2.5 mm,
the highest temperature is concentrated at the end region of the weld, reaching 1279 °C. On the
other hand, for a thickness of 5.2 mm, the highest temperature is also concentrated at the end region
of the weld but only reaches 829 °C. This temperature difference is one of the causes of the varying
deformations in the weld structure, depending on the different thicknesses of the pipes.
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1. TONG QUAN

Han ho quang dién trong méi truong cé
khi bao vé (GSAW: Gas Shielded Arc Welding)
la cong nghé han duoc st dung rat rong rai hién
nay. Trong nén cong nghiép hién dai, han ho
quang bang dién trong moi truong c6 khi bao
vé chiém mot vi tri rt quan trong. No khong
nhitng c6 thé han cac loai thép két ciu thong
thudng ma con c6 thé han cac loai thép hop kim
cao, kim loai mau va hgp kim cua chung.

Ngoai ra, phuong phap han nay khong
nhitng c6 thé thao tac bang tay ma con co thé
tu dong hoa, tao mdi han c6 chit luong cao ddi
v6i hau hét cac kim loai va hop kim.

Han hd quang trong méi truong c6 khi
bdo v¢ con goi 1a GSAW (Gas Shielded Arc
Welding) xuat hién do nhu cau vé han kim
loai mau (nhom, magié va hop kim cua ching)
trong nganh ché tao may bay va nganh hoa
chat tir thap ky 40. Cong nghé han nay duoc
chia ra lam hai loai chinh gdm: Han hd quang
bang dién cuc nong chay (GMAW: Gas Metal
Arc Welding) va han hd quang bang dién cuc
khong nong chdy (GTAW: Gas Tungsten Arc
Welding).

(*) Pic diém chung cta cic loai han ho
quang trong moi truwong khi bao vé:

e Mirc do tap trung cao ctia ngudn nhiét han
dam bao chiéu rong nho cua ving anh huong
nhiét, va kha nang bién dang thép;

e Ning suat han cao, hiéu qua bao vé kim loai
néng chay cao (dac biét khi str dung khi tro);

e Khong cAn st dung thude han hodc vo boc
nhu cia que han;

e Kha nang co gidi hda va ty dong hoda cao;

e (6 thé dat dugc mbi han c6 cung tinh chat
hoa ly, luyén kim nhu kim loai co ban;

e Khong can phai 1am sach mdi han sau khi
han (khong c6 kim loai ban toe, xi han);

e C6 thé han hau hét kim loai thong dung
trong cong nghiép. Con c6 thé ding dé han
kim loai khong dong nhét, va han dép.

Trong nhitng ndm gén day, k¥ thuat han
da c6 nhiing buoc phat trién manh mé, dap ung
duoc céc yeu cu ngdy cao vé cong nghé va
vat liéu. Nhiéu phuong phap han méi da xudt
hién, cac cong nghé¢ mai da dugce ap dung rong
rii trong k¥ thuat han, tir chd chi yéu sir dung
cong nghé han hd quang tay, dén nay c6 khoang
130 phuong phap han khac nhau dugc st dung
rong rii. C6 thé chia cong nghé han thanh hai
nhom nhu sau:

CONG NGHE HAN

HAN NONG
CHAY

Hinh 1. Phan logi cong nghé han

Qua cac nghién cuu trudc day, chua co
cong trinh nghién clru nao tap trung mo phong
vé bién dang ctia 6ng trong qua trinh han sir
dung phuong phap han hd quang. Vi vay,
trong cong trinh nghién ctru nay s& tién hanh
mo phong su bién dang cua ng, tmg suit du
tép trung trén 6ng do nhiét ciia quéa trinh han
hd quang gdy ra, dé tir 6 c6 thé dy bao trude
céc bién dang c6 hai trong qua trinh han nhim
giam thiéu ching, gop phan tiét kiém duogc chi
phi khi han. Ngoai ra, tac gia s€ thuc hién cac
thi nghiém trén cac vat han dé so sanh voi qua
trinh mé phong, cac vat han 1a cac dng co kich
thude chiéu dai 1a 200 mm, duong kinh 60, 50;
bé day 1a 2 mm, 3 mm, 4 mm, 5 mm.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
164 TAP CHI CO KHI VIET NAM, S6 306, thang 8 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

2. MO HINH MO PHONG VA THUC
NGHIEM

Phuong trinh cAu thanh dién hinh, duoc
cung cap bdi cac goi chuong trinh FE thuong
mai, dinh luat Fourier cho truong hop dan nhiét
cua:

q=—k¥T )

Phuong trinh trang thai nhiét:

de aT ’ P _

— = G, (4p sult p = const) (5)
Dinh luat Hoock cho chét rin ddng hudng.

g=g%=2ue+A(Tre) - 32+ 2™ ()

Puong tuyén tinh nhiét nhu sau (cho
kich thudc mot chicu):

Hon ntra, vat liéu phu thudc vao k, C,
A, o x4c dlnh tinh dan nhiét, nang luong nhlet
céc hang s6 cia LAME, va hé s6 gidn nd nhiét.
Phuong trinh cdu thanh c6 dang: g =d(u)
hoic @ = (). Pdi vé6i vat lidu cd tinh déo
clia vat liéu, twong tmg voi phuong trinh (6).

Ung suat Vonmiss:

B3|

Oy = \/gdevg: devg vao, = [Ceg (7)

Trong d6: ¢ =0 —p

|1~~~

Goi @ 1a ning suit chtrc ning, nd ¢
thé quyét dinh, cho du Gng suat hién tai c6 anh
huong dén nang suat hay khong:

®(0) = o2, (g) —o,2 =0 (¥

Trong do, o, dac trung cho giéi han
chay.

Gi61 han chay o, tang khi bién dang déo
tang, duoc goi la do ciing cua vat liu.

Goi do cing cua vat licu la k,
ay = d, (k) do d6 G)(o) — @(g,k) cho do
cliimg ding hudng.

k=p=o..""

Do do, phu’O’ng trinh (8) c6 thé dugc st
dung dé 1y mot diéu kién nhit quan, n6 dong
vai trd quan trong trong viéc xac dinh bién dang
déo.

ad

¢ = aﬁ_+—k 0 )

E' , ko thé duge tinh toan bfmg dinh luat
Hook két hop véi € = €€ + gP!

6 =Cp(¢- )k =G..(¢- &) 8" 10)

C4 : biéu thi ma tran d6 ctng bac 4.

Con lai mot dai luong van chua biét

gpl, bang viéc roirac €, ta co:

Pl = A dA

= d(deva) ﬂ(d vo)

Trinh tu cac budc tinh toan nhu sau:

(11)

hogc deP! =

Bién dang toan phan:

£=), £
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3. MO HINH NGHIEN CUU

Hinh 2. M6 hinh hinh hoc bai toan
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Hinh 3. Toa d6 va vi tri do bién dang cua lién két han

Ta xét 04 truong hop ong co dudng
kinh 60 mm vé&i 04 loai chiéu day.

* DPuong kinh ngoai: 60 mm,;

« Béday: 2.5 mm, 3.2 mm, 4 mm, 5.2 mm;

« Chiéu dai: 200 mm;

* Core han khong ren, duong kinh 60 mm,
chiéu day 3 mm;

« Thoéng s6 han: Liy ding véi thyuc té trong
qua trinh 1am thyc nghiém;

* Dong: 90A;

* Voltage: 80V.

4. KET QUA MO PHONG VA THUC
NGHIEM

Bdng 1. Két qua mé phong nhiét do, bién dang va
ung suat

Min Nhigt B °C) Bién Dyng (mm) g Suiit (MPn)
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Sau khi mdé phdéng va lam thi nghi¢m
han 6ng c6 @60, chiéu day lan luot 1a 2.5 mm,
3.2 mm, 4 mm, 5.2 mm ddi véi truong hop han
su dung core ndi, cac két luan sau duoc rat ra:

* V6i phuong phap md phong, phan
bd nhiét tai mat cat caa két cdu han duoc trinh
bay nhu bang 1. Trong nghién ctru nay, vi cung
su dung mot bd thong s6 han, do d6 phan bd
nhiét do tai mat cit két cdu cho théy c6 su thay
ddi o rét vé nhiét d6. Nhin chung, véi 6ng co
chiéu day nhé hon, nhiét do tai cubi qua trinh
han s& cao hon. Trong cdc m6 phdng nay, voi
chiéu day 2.5 mm, nhiét do cao nhét tap trung
tai ving cudi cua duong han voi gia tri nhi¢t do
1279°C. Trong khi d6, v6i chiéu day 5.2 mm,
gia tri nhiét do cao nhét cling tap trung tai vung
cudi ciia dudong han, nhung gia tri nhiét do chi
o murc 829 °C. Sy chénh I¢ch nhi¢t d nay cling
1a mot trong nhirng nguyén nhan dan dén bién
dang khac nhau cua két cau han ung véi cac
chiéu day khac nhau.

« Phuong phap mé phong ciing cho thiy
phan b g suit ctia két cdu han nhu bang 1.
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V6i phan bd nay, tmg sudt cao nhit s&
tap trung tai vi tri bat dau va két thic cua duong
han. Ngoai ra, phuong phap s ciing cho thiy
ving lan can duong han ciing ton tai cac gia tri
{mg suit du. Nhin chung, v&i éng c¢6 chiéu day
16n hon, tmg suit du s& giam dang ké.

* Trong qua trinh han, do anh huong
cua chénh 1éch nhiét do va ung suat du, cac
két cdu han sé& bi bién dang. Trong nghién ciru
nay, thong qua qua trinh md phong, bién dang
tai mat cit ciia hai dng han vudng goc sir dung
core ndi dugc trinh bay nhu bang 1. Két qua
nay cho thiy bién dang tng véi cac chiéu day
2.5 mm, 3.2 mm, 4.0 mm va 5.2 mm lan luot
la4.78 mm, 2.68 mm, 1.56 mm, va 1.39 mm.
V6i phuong phap do bién dang nhu Hinh 4.3,
bién dang 16n nhét ton tai & vi tri cudi cua 6ng.
Twong ty nhu két qua vé phan bd nhiét va phan
bd Gmg suit du, bién dang cua két ciu han ung
v6i cac chidu day 16n hon s& tot hon. Két qua
nay co thé duoc giai thich boi do cing vimng cia
két cAu va hién tuong dan nd va co rat nhiét.
Ung véi cac truong hop co chiéu day mong
hon, d6 cimg viing cta két cau s& giam dang
ké, do d6, hién twong dng bi nghiéng s& xay ra
rd rang hon. Ngoai ra, do cung dugc han véi
mot bo thong sb, do do, cac dng co chiéu day
thanh nhé hon s€ c¢6 nhi¢t d§ cao hon nhu bang
1. Pay ciing 13 1y do gy nén hién tuong bién
dang nhiét 16n hon khi so sanh véi cac truong
hop chiéu day dng khéc.
®%] Tigweiding
o] B bt tm

Thickness: 2.5 mm
3.54 Matenal Steel CT3
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Hinh 4. Biéu d6 bién dang ciia mau day 2.5 mm

5. KET LUAN

Nghién ctru nay mé phong va thuc
nghiém qua trinh han éng véi cac chiéu day
khac nhau. Két qua cho thiy nhiét d6 va ung
suét tap trung tai vi tri bat dau va két thuc cua
duong han. Bién dang cua két cau han ting theo
chiéu day giam.
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