CONG NGHE

NGHIEN CUU, THIET KE VA CHE TAO MO HINH MAY IN 3D

KIM LOAI TREN MAY 5 TRUC

RESEARCH, DESIGN AND MANUFACTURING METAL 3D PRINTER ON CNC 5 AXIS MACHINE

TOM TAT

Bai bao trinh bay qua trinh nghién ctu, tinh toan, thiét ké va ché tao mo
hinh may in 3D kim loai CNC 5 truc v6i hoat dng cdia 5 truc: X, Y, Z, B, C. C4 thé
gia cong in duoc chi tiét c6 vat liéu bang kim loai dang day nhu nhom, dong,
thiéc, ... VGi kich thudc t6i da cd thé gia cong dugc 1a 150x150x100mm. Méy o
thé gia cong duoc nhitng chi tiét phiic tap ma cac may gia cong truyén thong
khdng thé thuc hién duoc.

ABSTRACT

The paper presents the process of researching, calculating, designing and
manufacturing metal 3D printer on CNC 5 axis machines with the operation of 5
axis: X, Y, Z, B, C. Can be machined with copper, alumium, tin. With the
maximum size can be processed is 150x150x100mm. The machine can be
machined into complex parts that conventional machines can not.

'L6p Co khi 4 - K10, Khoa Co khi, Truong Dai hoc Cng nghiép Ha Noi
%hoa Co khi, Trudng Dai hoc Cong nghiép Ha Noi
“Email: phamthoa2206@gmail.com

1.GIOI THIEU

Hién nay, trén thé gi¢i cong nghé in 3D cuc ky phat
trién véi nhiéu wu diém vt tréi gidp téi wu hda qua trinh
san xudt. N&dm bat duoc xu thé dé, nudc ta cling dan dan
hoi nhap va phat trién cong nghé in 3D. Va cling da nhiéu
co quan va té chirc s hiru nhirng chiéc may in 3D cho riéng
minh. Tuy nhién, theo nht nhém nghién cttu tim hiéu thi
chtd yéu & nuéc ta chi cé may in 3D nhua, con may in 3D
kim loai thi chwa phat trién va hau nhu la chura ¢6. Nhan
thdy van dé dé nhom nghién ctu quyét dinh bat tay vao
nghién ctru vé may in 3D kim loai.

2. PHUONG PHAP NGHIEN CUU

Dya vao nguyén ctu ly thuyét, thuc tién va cac thong
s6 dau vao chon 5 truc gia cong la X, Y, Z, B, C. May in dva
theo nguyén ly Laser Metal Deposition (LMD), dau phun
duwoc thiét ké dua trén dau phun laser ctia hdng Hybrid.
Nguon phong laser la 6ng phéng laser CO2.

T thuc tién cdc may co san trén thi truong, dya vao
théng s6 dau vao nhu ché do cét,vat lieu gia cong, kich
thuéc may, nguyén ly hoat dong, gia ca va chat lugng
nhém nghién ctru da ché tao moé hinh may in 3D kim loai
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tich hgp CNC 5 truc dé phuc vu coéng tac nghién clu va
dao tao.

3.QUY TRINH THIET KE
3.1. Thiét ké hé théng co khi

Ké&t cdu may duoc chia ra lam 5 cum truc: X, Y, Z, B, C
nhuv hinh 1 +5.

PART LIST

ITEM | QTY NAME

2 Thanh trugt
1 Pong co budc

Goi d&

18 Vit M5x20
1 Ban truc X
1 Pai oc bi
1
4
1

DESCRIPTION

Gia 4 dai oc bi
Con trugt
Vit me bi
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Hinh 1. Két cu cum truc X

PARTLIST
NAME
Pong cotruc ¥
Ga ding co
Goi dd truc vit me
Truc vit me bi
Bantruc ¥
Dai dc bi
Tam gatruc Y
Tam ga truc 2
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Hinh 2. Két cu cumtrucY
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PARTLIST

ITEM ¥ NAME
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Spindle

Ga spindle

Hinh 3. K€t céu cumtruc Z

PART LIST

ITEM | Q

=

NAME

DESCRIPTION

Pdng co

Khdp ndi

Hop giam téc

T1 s truyén 1:60

Truc

Ban may truc B

Thén d&truc B
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Hinh 4. Két céu cum truc B

PART LIST

ITEM | QTY NAME DESCRIPTION
1 1 Tam ga déng co
2 1 Dong co
3 1 Khép nd1
4 1 Hép giam téc Tisd truyén 1:25
5 1 Vo lap 6 lan
6 1 Ban may truc C

Hinh 5. Két cdu cum trucC

DE TAI NGHIEN CUU KHOA HOC
U THIET KE VA MO PHONG MAY I 30 TICH HOP GIA CONG 6 TRUG

Hinh 7. Két cdu bo dun day

Thdng s6 dong co: Bién ap dinh mirc 24V; Téc dd dun
40 -200mm/phut; buwdng kinh bdnh rang 10mm
3.2. Tinh toan thiét ké bd diéu khién

* Gigi thiéu phan diéu khién clia may

Mach diéu khién MACH3 5 truc ho tro giao tiép vi may
tinh qua cong LPT, cho phép xay dwng cac may phay CNC,
cat laze, khic... hiéu qua nhéat véi chi phi vira phai.

- Hoan toan twong thich véi phan mém MACHS.

- Cap ngudn qua cdng USB va cac thiét bi ngoai vi doc
lap nham tranh s6¢ dién cho may tinh khi van hanh.

- Bién 4p ngudn ngoai c6 thé thay ddi trong khoang tlr
12V dén 24V.
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- T4t c& céc tin hiéu vao déu dugc bao vé bang cach ly Dé twong thich véi Bob Mach3 & trén, thi ta chon phan
guang dé bao vé mach. mém Mach3, Mach3 la phan mém cla hang ArtSoft, ban
- St dung 1 1o le, ¢6 thé dung dé didu khién spindle (t5t ~ dau duoc thiét ké danh cho nhitng nguoi ché tao may CNC
P17). tai nha theo s& thich nhwng da nhanh chéng tré thanh
- C6 dau ra analog (0 - 10V) d& néi véi b bién tan khi Phan mem diéu khién linh hoat trong cong nghiép.
can diéu khién téc do spindle. 4. KETCAU MAY
- C6 thé diBu khién cuing Idc t6i 5 dong co budc (5 truc). Sau khi phan tich két cau may, nhém nghién ctru da ting

dung phan mém PTC Creo Elements dé thiét ké mé hinh

- CO the ket ndi véi driver dong co bube theo AnGt o ' hinh phén rA ciia c4c cum chi tit nhu hinh 10,

chung hoac Catdt chung.

* S do bo diéu khién CNC 5 truc

Hinh 8. So d6 linh kién dién, dién ti diéu khién méy

* Linh kién dién, dién tt diéu khién may gém céc chi
ti€t chinh sau:

1. Vi diéu khién BOB mach Mach3

2. Ngudn bat tat truc chinh

3. Nguon dién

4. baura bién tan va truc chinh Hinh 10. M@ hinh thiét ké may hoan chinh

5.D0ng co budc5trucXYZBC Cac chi tiét co trén may déu duoc thiét ké theo tiéu
6. Driver diéu khién dong co butc chuan dé thuan tién cho viéc ché tao cling nhu stra chita va
7. NGt dirng khéan cép thay thé sau nay.

8. Cong téc gidi han cac truc +Truc X, Y, Z dugc dan dong bang bd truyén vit me dai
9. Sensor gi¢i han hanh trinh dich chuyén Oc bi dé dat dwoc do chinh xac nhét trong qua trinh may
10. May tinh hoat dong

+Céc truc B, C dwoc ting cwdng momen xoan nho 2
hop gidm t6c dd & 2 truc.

+Slr dung ddng co buwac dé truyén déng cho tat ca cac
truc.

+Slr dung cdm bién hanh trinh dé gi¢i han hanh trinh
chocactrucX,Y,Z

+ St dung cac mdi ghép bulong, méi ghép han va méi

* Phan mém diéu khién:

e - - =1l| ghép then dé hoan bat ghép céc chi tiét dé tao thanh may.
- Edit G-Code. _Rowind CulW. | e .
e [ e 7 5.KET QUA
A Sau khi tinh toan, nhém nghién ctru da tién hanh lap
iy J | rap va md phéng dong hoc trén phan mém Unigraphics NX

sau dé lap quy trinh cdng nghé va ché tao mo6 hinh may
phay CNC 5 truc c6 cac thong s6 ki thuat nhu bang 1 va
hinh 11.

Hinh 9. Giao dién phan mém MACH 3 diéu khién may
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Bang 1. Thong 6 ky thuat méy 6. KET LUAN

Tén may M® hinh méy in 3D kim loai trén méy 5 truc _V6i md hinh may in 3D kim loai tich hop trén may 5 truc
Kich thutc gia cong 150x150100mm ma nhém nghién ciru dd ché tao duge, hy vong s& dong

— gop mot phan vao sy nghiép phat trién manh mé trong
Cong suat laser 40w cong cudc nghién ctu va phuc vu thi nghiém, dao tao
Vat liéuin Nhom , dong , thiéc,... trong céac trwong dai hoc cling nhv la mé rong tam anh
K&t ngi voi may tinh 0o hudng cta cong nghé in 3D.
Man hinh LCD o)
Cam biénan toan Co — -
Pién é&p 220V TAILIEU THAM KHAO

[1]. Trinh Chét, L& Van Uyén, 2006. Tinh toan thiét ké hé dan dong co khi,
tap 1, 2. Nhaxudt ban Gido duc.

[2]. Nguyén Trong Ban, 2008. Gido trinh Ty dong hoa qua trinh san xut.
Hoc vién K§ thuat Quén su.

[3]. Nguyén Quang Huing, Tran Ngoc Binh, 2003. Bang co burdc - kj thuat diéu
khién va tng dung. NXB Khoa hoc va kj thuét

[4]. BUi Quy Luc, 2006. Ha thdng digu khién s6 trong cng nghiép. NXB Khoa
hoc va ky thuét.

[5]. T6ng Vén On, Hoang Biic Hai, 2005. Ho vi diu khién 8051. NXB Lao dong -
X&hoi.

[6]. Nguyén Thién Phic, 2006. Robot cang nghiép. NXB Khoa hoc va ki thuét

[7]. Trén Hiku Qué, Nguyn Van Tuéin, 2008. Bai tap V& kj thuat co khi, tap 1,
2. Nha xudt ban Giao duc.

[8]. Ha Van Vui, Nguyn Chi Sang, Phan Bang Phong, 2006. S tay thit ké co
khi, tap 1, 2. Nha xudt ban Khoa hoc va Ky thuét.

Hinh 11. Md hinh may hoan chinh
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