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TOM TAT

Trong nghién ciru nay, phéi thé thir kéo in 3D kim logi duoc tao bang phicong phdp han ddip
— MAG, két hop may phay CNC, voi cung thong $6 han nhung khdc huong han: “Huwong song song
voi dwong han”, “Huong vuéng goc voi dwong han”, “Huong tiép tuyén voi dudng han”. Mau
dwoc tao theo TCVN 197, sir dyng phwong phép pha huy o nhiét dé phong. Két qua thiee nghiém
cho thdy dg bén giam tir cao dén thap theo thir tie: *Huwdng song song véi dirong han” dén “Hudng
vuong géc dwong han” cuéi cimg la “Hudng tiép tuyén véi dwong han”. DG bén cao tai nhimg vimg
c6 mdt dé vat chat tdp trung: Lop gitta cao hon so voi bén ngoai; 16p diedi cao hon [6p bén trén.

Tir khoa: Cong nghé in 3D kim loai, han MAG; Phirong phdp kiém tra phd huy.
ABSTRACT

In this research, the print 3D metal samples used to pulled created by the build-up welding
method - MAG combine the machine CNC, with same welding parameters but different direction:
“Parallel with welding direction”, “'Perpendicular with welding direction”, “Tangent with welding
direction”. Sample created according TCVN 197, use destroying method in the room temperature.
The results showed ultimate tensile strength decrease from high to low: “Parallel with welding
direction”, “Perpendicular with welding direction”, “Tangent with welding direction”. High tensile
at the areas with concentrated density: mid layer higher than external layer; lower layer higher

than above layer.

Keywords: 3D metal printing technology; MAG welding, destructive testing methods.
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1. TONG QUAN

Cong nghé san xuat dép dan, hay con
goi la cong nghé in 3D [3], dd tr¢ nén quan
trong trén toan thé gi¢i. Theo nhiéu nha phén
tich, irng dung cong nghé in 3D la “chia khod”
cong nghé cho tuong lai ma bat cir doanh nghiép
ndo, bat cir nganh cong nghiép san xuit nao va
bat ¢t quoc gia nao déu phai chu ¥. Trong do,
mdy in 3D kim loai dang dugc biét dén nhu
mot (g dung thuc tién nhat cua cong nghé in
3D vao cugc song va cong nghlep Néu may in
3D kim loai tiép tuc ting s luong, chét luong
va tbc do tao ra san phém, thi no sé la doc ton
ctia cong nghé in 3D. Ciing nhu 1am thay déi
dén 50% phuong phap gia cong truyén thong
[4 - 5].

Viéc nghién ctru anh hudng caa thong
s6 in 3D kim loai téi d6 bén cua san phém trén
thé gidi da co nhimg thanh tuu nhét dinh. Con
& nude ta hién nay dé tai nay van con méi, chua
¢6 nhiéu cong trinh khoa hoc trong linh vuc
ndy. Vi vy, cong trinh nghién ciru nay 1a cén
thiét, n6 gitip chiing ta hiéu rd hon vé kha ning
irng dung cua phuong phap nay, thuén loi cho
viéc gla cong va nghién clru sau nay Tu do,
tang tudi tho, giam gia thanh san phidm phuc vu
cho cac nganh khoa hoc, rng dung vao céac linh
vuc cong nghiép.

2. PHUGNG PHAP THI NGHIEM

Trong nghién ctru nay, phéi thé dugc
ché tao bang phuong phap han MAG két hop
vdi may CNC [6 — 7]. Tir cac phdi thé ndy méu
thir dugc ché tao theo TCVN 197 [2] véi kich
thudce 130 x 30 x 4mm. Vi thong s6 han khéng
thay doi, (que han, téc d6 han, cuong do dong
dién,....) chi thay d6i huéng han. Pit tén cho
cic mau thir kéo theo “Huéng song song voi
duong han” nhw Hinh 1 — Khéi A. Tuong tu

cho cac mau thir kéo theo “Hudng song song
v6i duong han” Hinh 2 — Khoi B va “Hudng
tiép tuyén véi duong han” Hinh 3 — Khéi C.

Hinh 1. Cac mau thur kéo theo “Huwdong song song
voi duong han”.

Hinh 2. Cac mau thir kéo theo “Huong vuong goc
voi dwong han”.

Hinh 3. Cac mau thir kéo theo “Hiudng tiép tuyén
vai duong han”. (* F: Luc thir kéo)

Trong timg khdi, ta s& chia lam 3 cum
nho LILIII twong g bén trai, chinh gitra va bén
phai ctia khéi. Trong timg cum ta chia tiép thanh
1,2,3 tuong tmg 16p trén cing (nhimg 16p han vé
sau); 1op gitra; 16p day (nhitng 16p han dau tién).

ISSN 0866 - 7056
22 TAP CHI CO KHI VIET NAM, Sé 9 niam 2018

www.cokhivietnam.vn



NGHIEN ClPU - TRAO DPOI

Sau khi ¢6 dugc cac mau thi, tién hanh kiém tra dd bén kéo bang phwong phép pha huy &
nhiét do phong. Duya vao 1y thuyét thir do bén kéo, tai timg mau thir ta s& thu dwoc gidi han chay
(c6 thé c6 hoic khong) va gidi han bén twong g (N/mm*) Qua trinh thir duogc thuc hién tai Cong
ty C6 phan Tu van Kiém dinh Sai Gon A Chau bang thiét bi “May thir van nang 1000 kN dién tir

Jingyuan WEW - 1000B diéu khién vi xir 1y dién tu”.

3. PHAN TICH KET QUA THi NGHIEM

Trong nghién citu nay, két qua thu duoc ta s& so sinh & 2 phuong dién: Sy thay doi do bén
[1] khi thay d6i hudng han va viing c6 do bén tap trung cao nhat. Dua vao két qua thu dugc sau khi
tién hanh thir kéo, ta 1ap ra Bang 1 ghi lai két qua kéo thuc nghiém.

Bang 1. Két qua thice nghiém:

Hinh 5. Anh hiweong thir ty cum LILII t6i do bén

Hinh 4. Anh hieong cia huwong han téi do ben kéo
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kéo trong khoi A
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Gidi han | Gidi han Gio6i han | Giéi han Giéi han | Giéi han
Maiu chay bén Miu chay bén Mau chay bén
(N/mm?) | (N/mm?) (N/mm?) | (N/mm?) (N/mm?) | (N/mm?)
All 325 391 B.I.1 0 273 C.IL1 258 317
Al2 342 406 B.1.2 0 315 Clz2 0 175
Al3 347 445 B.L3 0 395 Cl13 0 67
ALl 340 395 B.IL1 325 388 C.IL1 304 393
All2 342 410 B.IL.2 342 428 CJL2 0 275
AlL3 377 453 B.IL.3 354 419 CIL3 0 274
AL 325 390 B.III.1 0 239 C.IIL.1 0 198
ALllL2 330 400 B.II1.2 0 372 2 0 256
ALIlL3 344 417 B.II1.3 0 387 C.I1.3 0 361
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Hinh 6. Anh hwong thir tuw cum LILIIT t6i do bén
kéo trong khéi B

Hinh 8. Anh huéng thir ty 16p 1,2,3 16i dg bén kéo
trong khoi A

Hinh 10. Anh hutcng thi ne I6p 1,2,3 161 dg bén
kéo trong khoi C

Hinh 7. Anh huong thir tw cum LILII t6i dé bén
kéo trong khoi C
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Hinh 9. Anh huong thir tw 16p 1,2,3 téi d6 bén kéo
trong khoi B

Két qua thue nghiém cho the‘iy, hudng
han anh huong truc tiép t6i do bén ciia miu thur,
Dya vao Bang 1, toan bd miu thir khéi A déu co
gi6i han chay va gi6i han bén trong khi khéi B
va C phén 16n chi ¢6 gi6i han bén. Ngoai ra dua
vao Hinh 4, ta ciing c6 thé thay & néu cung mot
vi tri thi nhitng mau cta khdi A — “Huéng song
song voi duong han” ¢6 dd bén lon nhat, tiép
theo 14 nhitng mau khéi B — “Huéng vudng goc
voi dudng han”, cudi cing 1a khéi C — “Huodng
tiép tuyén véi dudng han”. Didu ndy c6 thé giai
thich ring lién két theo chidu “huéng han” bén
vimg hon so véi cac hudng con lai.

Dua vao Bang 1 con thiy duoc d6 bén tap trung vao ving giita ctia phéi tirc céc cum II.
Trong khoi A d6 bén trung binh ctia cym IT cao hon cum I va III, ¢6 gid tri 16n nhit ¢ mau AdL3.
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Pidu do twong tu vai khoi B va C. Dic biét,
khéi B chi ¢6 cum 11 14 ¢6 gi6i han chay. Hinh
5, Hinh 6 cling chi ra do bén c6 xu hudng cao
hon ¢ cum I

Theo Hinh 8, Hinh 9 d6 bén ciing chiu
anh huong theo 16p han cia mau. Trong do, 16p
han nao han trude trong khdi A va B sé c6 do
bén 16n hon.

Con trong Hinh 7, Hinh 10 cua khéi
C - Gia tri d6 bén khong co quy ludt rd rang.
Nguyén nhén suy doan cé thé 1a do anh huong
cua phucmg phap tao phoi da anh huong téi
lién két gifra cac 16p han Cén thém nhiing thi
nghiém khac dé 1am rd vin dé nay.

4. KET LUAN

Qua qué trinh thi nghiém va do kiém
thyc té, phin bo d6 bén kéo giira céc 16p in 3D
kun loai bang phuong phap han dap da dugc
tién hanh nghién ctru. Qué trinh phan tich két
qua dd bén kéo, cac két luan sau dugc rit ra:

« Huéng han anh hudng truc tiép t6i do
bén kéo cua san pham. B9 bén thu duoc cao
nhat khi “Hudng song song voi duong han™ tiép

theo 1a “Hudng vudng goc voi duong han” va
thap nhat “Hudng tiép tuyén voi duong han”.

+ D6 bén cao nhit tai viing trung tim va
tai nhirng 16p han dau tién. Khu vuc cé mat do
vat chat tap trung cao.%*
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