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TOM TAT

Nghién ciru “Khdo st anh huéng I6p in dén @ bén san pham WAAM” dwoe thuwe hién nham
muc tiéu nghién civu vé cdc théng sé I6p in dén dé bén ciia san pham. Két qua ciia dé tai sé gép phan
quan trong trong viéc hiéu ré cdc co ché anh hwéng ciia qud trinh in dén cau tric vt liéu va do bén
ciia san pham WAAM. Tir @6, cdc gidi phdp ky thudt nham t6i wu héa qud trinh san xudt, cdi thién
dé bén cho san pham WAAM sé dwoc dé xudt. Dé tai nghién ciru nay ¢6 y nghia cdp thiét va thiét
thue doi véi viée phat trién cong nghé in 3D kim logi tién tién WAAM tai Viét Nam. Két qua nghién
civu s€ gép phan iing dung cong nghé 4.0 trong sdan xudt cong nghiép, nang cao nang lwc canh tranh

cua doanh nghiép trong nuoc.
Tir khéa: WAAM; In 3D kim logi; P bén san pham,; Théng s6 in 3D.
ABSTRACT

The project “Investigating the effect of printing layer on WAAM product durability”
was carried out for the purpose of this basic research. The results of the project will make an
important contribution to understanding the mechanisms affecting the printing process on the
material structure and durability of WAAM products. From there, technical solutions to optimize
the production process and improve the durability of WAAM products will be proposed. Thus, this
research topic has urgent and practical significance for the development of advanced metal 3D
printing technology WAAM in Vietnam. Research results will contribute to the application of 4.0

technology in industrial production, improving the competitiveness of domestic enterprises.
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1. GIOI THIEU
1.1. Téng quan
*Trong nwoc:

- Cong nghé in 3D kim loai dang dugc
nghién ctru va tmg dung rong rai trén thé gisi
trong nhitng nim gan day. Tai Viét Nam, cong
ngh¢ nay cling dang dugc quan tam nghién ctru
va ung dung. Cac nhom nghién ctru tai mot sd
truong dai hoc, vién nghién ctru nhu Pai hoc
Bach khoa Ha No¢i, Pai hoc Cong nghé, Vién
K¥ thuat Nhi¢t déi... da va dang thuc hién cac
dé tai, du an nghién ciru vé cong nghé in 3D
kim loai.

- Mot so de tai nghién curu tiéu biéu gan
day co thé ké dén nhu:

« Nghién ctru ché tao két cdu 3D bang
cong nghé ndu chay bot kim loai laser truc tiép
(DMLM) str dung nguyén liéu 1a hop kim nhom
AlSi110Mg, thyc hién bdi nhém nghién ctru Dai
hoc Bach khoa Ha Noi.

* Nghién ctru ung dung cong nghé in
lién két 16p mong kim loai (WAAM) trong ché
tao cac bg phan co khi, thuc hién béi Vién Co
khi.

« Nghién ctru ché tao cac cau truc 6
vuong bang k¥ thuat in 3D kim loai, thyc hi¢n
bao1 nhém nghién ctru Dai hoc Cong nghé.

* Nghién ctru ng dung ky thuét in lién
két 16p mong kim loai (WAAM) trong san xuat
cac bo phan co khi, thyc hién boi Vién Cong
nghé May va Tu dong hoa.

* Nhin chung, cac nghién clru tai Viét
Nam dang tdp trung vao vi¢c irng dung cong

nghé in 3D kim loai, dac biét 1a cong nghé
WAAM dé ché tao cac bd phan, ciu kién co
khi. Mot s6 van dé then chdt dang dugc quan
tam nghién ctru gom t4i wu hoa thong sb in,
nghién ctru vat li€u, cai thién do chinh xéac hinh
dang va co tinh ciia san pham.

*Ngoai nudc:

- Cong ngh¢ WAAM (Wire Arc Additive
Manufacturing) hay con goi 14 in lién két day
kim loai, 1a mdt cong nghé in 3D kim loai st
dung qua trinh han MIG/MAG dé tao ra cac chi
tiét kim loai. Cong nghé nay c6 uu diém 1a toc
d6 nhanh, chi phi thip so vdi cac cong nghé in
kim loai khac.

- Cong nghé WAAM duogc phat trién
tr nhirng nam 1990s véi céc cong trinh nghién
ctru tién phong cua Pai hoc Cranfield (Anh).
Sau d6, cong nghé nay dugc phét trién manh
mé tai cac nudc chau Au nhu Anh, Phap, Duc;
cling nhu mot s6 nudce chau A nhu Trung Qudc,
Nhat Ban, Han Quéc.

- Céc van dé then chdt trong nghién ctiru
WAAM ¢ nudc ngoai tap trung vao:

* Nghién curu vat liéu: str dung cac loai
vat liéu khac nhau nhu thép, hop kim nhom,
titan... trong WAAM.

* T61 wu hoa cac thong so in nhu toc do,
cong suat, vat liéu dau vao... dé cai thién chat
luong san pham.

* Kiém soat nhi¢t va cang gay ra trong
qué trinh in dé gidm bién dang va g suat du.

« Giam thiéu cac khuyét tat trong san
pham WAAM nhu vét nat, 16 khi, két dinh
kém...
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» Tang cuong do chinh xac hinh dang
va kich thudc cua san pham.

« Cai thién co tinh va do bén ctia san pham
WAAM nhu d6 bén kéo, do ciing, d§ bén moi...

« Cac phuong phap nghién ctru chi yéu
bao gom: thi nghiém khao sat cac dic trung co
hoc, phan tich ciu triic vat liéu bang kinh hién
vi, nhidu xa tia X, mo phong 1y thuyét qua trinh
nhiét va tmg suit trong WAAM.

- Mot s6 hudng nghién ciru tiém ning
trong thoi gian t&i 1a t6i uu hoa chi phi san xuit
WAAM, mé rdng ing dung cho cic nganh cong
nghiép hang khong, 6 t6, co khi ché tao... Day
van 1a nhimg thach thirc 16n d6i véi viée tmg
dung rong rai cong nghé WAAM trén thé gioi.

- Nhu vay, nhom nghién ctu da trinh
bay toém tat tinh hinh nghién ciru WAAM tai cac
nudc phat trién trén the gidi lién quan dén dé tai.

1.2. Co s6 Iy thuyét

- Dé tai s& nghién ciru khao sit anh
hudng cua 16p in dén d6 bén co hoc cia san
pham dugc ché tao bang cong nghé¢ WAAM.
Cu thé:

+ Khéo sat anh huong cua chiéu day
16p, huéng in va hinh dang mép 16p dén do bén
kéo, dd bén udn va dé bén moi cua san phém
WAAM. Xac dinh cac thong s6 in ti vu dé dat
dd bén co hoc tot nhit cho san phém WAAM.
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Hinh la. Hinh mau thiét ké

Hinh 1b. Hinh mdu thuc té
2. MO HINH THU NGHIEM
2.1. Miu ché tao

Bang 1. Céc théng sé ché tao mau

STT I | Offset a \Y D
(A) | (mm)  (mm) | (mm/phit) | (mm)
1 | 120 2 |Thang| 425 16.5
2 | 120 2 |Thang| 425 17
3 /120 2 | Thang| 425 17.5

+ Puong kinh mau: Trong khoang 15
mm dén 20 mm, chon ba kich thudc duong
kinh ndm trong khoang dé han theo Bang 1.

| D=16fs mm [ DE17mm D=7 5mm

o 3o

Hinh 2. Hinh mdu sau khi ché tao

—

Hinh 3. Hinh mdu sau khi ché tao va gia céng tién
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2.2. M6 hinh may han MIG WAAM 4 truc

Hinh 4. M6 hinh may han MIG WAAM 4 truc
(*) Thong s6 may:

* Hanh trinh tryc: 300 x 260 x 250 (mm);
« Cong suét tiéu thu ti da: 1.5 kW;

« Tdc d6 t6i da cac truc: Max 2500 mm/phit;
* B chinh x4ac 1dp lai: < 0.03mm.

2.3. M6 hinh may thir kéo

Hinh 5. May thir kéo Universal Testing machine
WE-1000B

Thong so may:

- Model: WE-1000B;

- S6 Serial: 72106;

- Luc ti da: 1000 kN;

- B0 chinh xac: + 1 %;

- Khong gian thtr kéo: 0-700 mm;
- Khong gian thtr nén: 0-600 mm;
- Ham kep: Béng tay/Thuy luc;

- Ham kep cho mau tron: ®14-45 mm;

- Ham kep cho méu phing: 0-40 mm;

- Truc nén: ®225 mm;

- Hanh trinh piston: 200 mm;

- Puong kinh con 1in uén: ®50 mm;

- Kich thuéc may tinh 16n: 900 x 700 x
2250 mm;

- Kich thudc tit diéu khién: 550 x 500 x
1250 mm;

- Cong suat may: 1.1 kW;

- Trong lugng: 2900 kg.

3. KET QUA THU'C NGHIEM

Hinh 3.2. Biéu d6 gid tri bién D = 17mm

. L

Hinh 3.3. Biéu d6 gid tri bién D = 17.5mm

Qua qué trinh lam thuc nghiém do
cuong do kéo cua ba mau han nhu trén thi
nhom nghién ctru rt ra duge bang thong sd va
biéu do nhu trén Hinh 3.1; 3.2; 3.3 va Bang 2.
Ta thay rang anh huong cia 16p in 1én do bén
ctia san pham 13 c6 thay d6i khi san pham c6
thong s6 han nhiéu hon can tng suat 16n hon
dé bi bién dang gidng v6i mau khac. Hon nita,
diém bén kéo cua san pham co 16p in 16n hon
thi can ung suat va luc kéo dut 16n hon.
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Bdng 2. Két qua dat dwoc sau khi thi nghiém kéo

Miu Puong kinh | Tiét dién Luc kéo Giéi han | Lwc kéo dut | Gidi han
(mm/phit) (mm?) chiy (kN) | chiy (Mpa) (kN) dit (Mpa)
1 16.5 226.98 52.82 139.00 69.70 183.40
2 17 230.75 48.46 124.60 49.30 143.40
3 17.5 234.83 43.82 115.30 44.30 116.40
4. KET LUAN qua trinh nhom thuc hién nghién clru nay. Bai

Thong qua qua trinh thyc nghiém va
phan tich két qua thuc nghiém, viéc tang 16p in
lam anh huong dang ké dén kha ning bién dang,
dd climg va cuong do kéo clia mau han WAAM.
Tuy thudc vao yéu cau thuc tién va kha ning
tmg dung cua san phim ma s& st dung mau véi
16p in khéc nhau. Trong céc nganh cong nghlep
nhu ché tao méy, xay dung, va san xut két cau
thép, viéc chon 16p in han phu hop rit quan
trong. Tuy nhién, can cin nhic thém vé cac yéu
td khac nhu loai vat liéu, hinh dang mdi han va
diéu kién thi cong thuc té.

(*) Péng gop ciia tac gia:

- Hinh thanh y tuéng va muc tiéu nghién
ctru: Nguyén Van Minh;

- Thyc hi¢n nghién ctru, thu thap di
liéu, phan tich dir liéu, viét va chinh sta bai
bao: Nguyén Ngoc Duy*, Pham Thanh Phong,
Pham Ngoc Trién.
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