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TOM TAT

Bai bdo nay nghién civu dnh hwong ciia khoang offset dén do bén kéo ciia mau thir dang
truc. Thi nghiém do sy khac nhau cua do bén kéo, gioi han chay va do dan dai cua ba mau thir dwoc
tao ra bang phwong phdp WAAM Layer véi ba thong sé offset khdc nhau lan lwot la: 1,8mm, 2mm,
2,2mm. Két qua cho thdy khodng offset lam dnh hiong dang ké dén chat lwong méi han. Khodang
offset thich hop sé tao ra mot moéi han ¢é dé cung va do bén cao hon, trong khi mot moéi han ¢é

khodng offset qud om hodc qud nhé sé khién cho méi han cé chdt lwong kém.
Tir khéa: Khodng offset; WAAM; Bé bén san phdam, Truc, In 3D kim logi.
ABSTRACT

This paper investigates the effect of offset distances on the tensile strength of shaft test
samples. The experiment measures the differences in tensile strength, yield limit, and elongation
of three test samples created using WAAM Layer technology with three different offset parameters:
1.8mm, 2mm, and 2.2mm. The results show that offset distance significantly affects the quality of the
weld. An appropriate offset distance will produce a weld with higher hardness and tensile strength,

whereas a weld with either too large or too small an offset distance will result in lower quality.
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1. GIOI THIEU
1.1. Téng quan

Cong nghé Wire Arc Additive
Manufacturing (WAAM) dugc quan tdm rat
nhiéu trong cong nghiép boi kha ning ché tao
nhing chi tiét kim loai 16n v6i chi phi thap va
thoi gian ngin. Pay 1a cong nghé tuong dong
v6i cac cong nghé in 3D kim loai dya trén bot
kim loai (EBM, DED,...). Tuy nhién diéu lam
nén sy khac biét ¢ day la cac cong nghé in
khac dung chum electron hoic laser 1am ngudn
nang luong dé nong chay bot hodc day kim loai
(PAW, GTAW) con cong ngh¢ WAAM lam chay
day kim loai bang hd quang dién.

Tuong tu nhu EBM va DED, cac
cong ngh¢ Wire Arc Additive Manufacturing
(WAAM) tao ra san pham gan gidng véi thiét ké
ban dau. Sau d6, chung két hop gia cong CNC
dé dat yéu cAu vé chét luong bé mat va kich
thude hinh hoc. Cach tiép can nay con duoc
hiéu 1a phuong phap tao phdi van ning, gilp
giam thoi gian gia cong, tiét kiém vat liéu va
nang cao nang suat san xuat.

1.2. Co sé 1y thuyét

Dé tai nghién ciru vé anh hudng cia
khoang offset dén chat lugng san pham dang
truc khi st dung phuong phap WAAM. Phuong
phap nay sir dung nguyén 1y ctia qua trinh han ho
quang, trong d6 mot dong dién duoc ap dung dé
tao ra cam bién han giita diy han va bé mat lam
viéc kim loai. Cong nghé¢ WAAM st dung cac
thiét bj han tiéu chuan c6 sin, bao gdm ngudn
dién han, mé han va hé thong cap day. Chuyén
dong cua qua trinh c6 thé dugc thuc hién bang
hé thong canh tay robot (hinh a) hodc hé thong
may CNC (hinh b). Phuong phdp WAAM loai
b6 cac budc ché tao truyén théng bang cach xay

dung san pham tir di liéu ky thuat sd, gitp tao
ra cac chi tiét c6 hinh dang phuc tap ma khong
can tén nhiéu thoi gian gia cong, tiét kiém vat
liéu va nang cao ning suat san xuat.

Uu diém cua phuong phap gia cong nay
1a: san xuat véi tbe do nhanh vi ty 18 ling dong
WAAM cao hon 2-3 14n so véi cac phuong phap
khéc, tinh tuy chinh cao, tiét kiém nguyén vat
lidu, tiét kiém chi phi, dat biét 1a c6 thé tao ra
cac san pham co kich thudc 16n véi hinh dang
phuc tap. Mit khac, cong nghé WAAM kém 6n
dinh hon va tao ra nhiéu tia lira han va khéi han
hon do dong dién dugc cép truc tiép vao nguyén
liéu tho.

Bdng 1. Cdc théng s6 ché tao mau thir

SPECIMEN
PARAMETER
A B C
I(A) 120 120 120
. . 22
Offset (mm) 1.8 (min) | 2 (mid) (max)
V (mm/pht) 425 425 425
Ché d6 han Thing Thing Thang
Do day mi| ) 25 25
han (mm)
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Hinh 1. Mau kéo tiéu chudn TCVN-5400

Mau thit ¢6 hinh dang 13 hinh tru véi
duong kinh duong ngoai 1a @22mm va duong
kinh tai tiét dién kéo 1a @17mm duoc gia cong
bang phuong phap WAAM (Wire Arc Additive
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Manufacturing) véi sy hd trg cta hé théng 2. MO HINH THU KEO
CNC 4 tryc véi vat liéu la long dén sat.
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Kich thudc phai ,... P
Kich thudc mdu kéo

Hinh 2. M6 hinh xép phéi ché tao mau kéo

Pé tai nay nghién ctru vé anh hudng cta
khoang offset dén chit luong san pham dang
truc khi str dung phuong phap WAAM. Phu’orng
phap nay st dung cac thiét bi han tiéu chuan
¢ san, bao gom nguon dién han, mé han va
hé¢ thong cap day. Chuyén dong cua qua trinh
duoc thuc hién bﬁng su ho tro cta hé théng
may CNC 4 truc.

Hinh 5. M6 hinh may thir kéo

Hinh 3. Hé tho”'ng WAAM CNC 4 truc

Hinh 6. M6 hinh gd dét mau thir kéo

Hinh 4. Mdu thir sau khi ché tao va gia cong diing
tiéu chuan
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3. KET QUA THU'C NGHIEM

- ———

Hinh 7. Két qua dat dwoc sau khi thi nghiém

D6 bén kéo(Mpa)
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Hinh 8. Biéu do thé hién dé bén kéo ciia mau thir

Gidihan chay(kN)
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Hinh 9. Biéu do thé hién giGi han chay ciia
mau thi

P dan dai(%)
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Hinh 10. Biéu dé thé hién dé dén dai ciia mau thir

Qua két qua thi nghiém, ta co thé thay
khoang offset c6 anh huong 1on truc tiép dén
tinh chat co hoc cua san pham.

Khoang offset qua lon: Dan dén céac
moi han cach xa nhau hon, gidm d¢ lién ket
dan dén giam d¢ bén kéo.

4. KET LUAN

Thong qua qua trinh thuc nghiém va
phan tich két qua thyc nghiém, ta co thé thay
viéc thay ddi khoang offset lam anh hudng
dang ké dén chat lugng mdi han, kha ning két
dinh giita cac 16p phu, ciu tric vi mo va tinh
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chat co hoc cta san pham dang truc. Khoang
offset thich hop s€ tao ra mot mbi han c6 do
cung va do bén cao hon, trong khi mdt mbi han
c6 khoang offset qua 16n hodc qua nho sé& khién
cho méi han co chit lugng kém. Vi vay, viéc
lya chon khoang offset phu hop s€ gitip cho san
phém duoc tao ra cd chét lugng tdt hon.

(*) Pong gop cua tac gia:

- Hinh thanh y tudng va muc tiéu nghién
ctru: Tran Thai Son;

- Thyc hi¢n nghién ctru, thu thap du
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bao: Bao Dién*, Pham Anh Tuan, L& Viét Phi
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