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TOM TAT

M6 hinh uén 5ng nhiéu béc tu do la mét thiét bi dwoc sir dung dé uon 5ng kim loai hoac 5ng
nhwa thanh cdc hinh dang khac nhau. M6 hinh nay co thé dwoc sir dung trong nhiéu linh viee khac
nhau va cé thé dwoc ché tao tir nhiéu logi vat lidu khéc nhau. Mé hinh nay co thé duoc diéu khién
bang tay hodc bang mdy tinh va cé thé dwoc lap trinh dé uén ong theo cdac hinh dang phirc tap va
chinh xdc. Ché tao mé hinh mdy uén éng nhiéu bdc tw do la mét qud trinh phire tap va doi héi ky
nang va kinh nghiém. Cdc bude ché tao mé hinh mdy uén ong nhiéu bdc tie do bao gom thiét ké mé

hinh, chon vt liéu, gia cong cac bo phan, lap rap, kiém tra va siwa chira.

Tir khéa: M6 hinh uén 5ng nhiéu bdc tir do; Udn 5ng kim loai; Piéu khién; Lap trinh; Thiét

ké mé hinh; Gia cong; Ldp rap; Kiém tra; Sira chira.
ABSTRACT

A multi-axis tube bending machine is a device used to bend metal or plastic tubes into
various shapes. This machine can be used in many different fields and can be made from various
materials. It can be manually or computer-controlled and can be programmed to bend tubes into
complex and precise shapes. Manufacturing a multi-axis tube bending machine is a complex process
that requires skill and experience. The steps involved in manufacturing a multi-axisincludesending
machine include designing the model, selecting materials, machining parts, assembly, testing, and

repair.

Keywords: 4 multi-degree-of-freedom pipe bending model; Metal pipe bending; Control;
Programming; Model design,; Processing; Assembly; Testing; Repair.
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1. GIOI THIEU

Thuec té cho thiy, trong cic nganh cong
nghiép dang phat trién manh tai Viét Nam nhur
6 t0, dau khi, thuc pham... thi ty 1& cac chi tiét,
thiét bi dang 6ng chiém ty trong kha 16n [1].
Cac nha may luyén thép trong nudc dang chu
dong hoan thién cac quy trinh va thiét bi ché
tao cac phoi thép dang éng vai chat luong dang
ngay cang tiém can v6i thé giéi. Bén canh do,
chi tiét 1am tir phoi ong ciing da va dang duoc
su dung rong rai trong linh vuc xay dung va
trang tri noi that.

Cong nghé san xuat 6ng hang loat 16n
hién chi dimg lai & dang 6ng thang véi cac kich
thudc dng c6 thé dai dén 6m hodc 12m [2-4].
Tuy nhién, trong qua trinh ung dung, cac chi
tiét dng s& dugc bo tri phi hop véi khong gian
ctia thiét bi hodc nha xuong. Pé thay do6i tir
dang thang sang cac hinh dang khac, phuong
phap udn dng da dugc phat trién [5-6]. Udn dng
1a phuong phap ché tao dugc sir dung dé tao
thanh dng vinh vién bang cach udn cong chiing.
Trong nhiéu trudng hop, dng uén cong hiru ich
hon & dang thang. C6 nhiéu phuong phap uén
6ng nhur uén kéo quay, udn ép, uén ép khung
dong va uén lan [7].

Dé phat trién cong nghé udn dng CNC,
cac nghién ctru da dugc tién hanh. May uén
6ng CNC c6 kha niang doc tap tin ban v& thiét
ké k¥ thuat va tién hanh ubn ong theo thiét ké
[1]. May c6 thé ubn éng c6 duong kinh 10mm
va day 0,8mm, voi tde do udn trung binh dat
800mm/phiit. Ban kinh cong nho nhat ma may
c6 thé udn 12 100mm (£1mm) va dng dai t6i da
3.000mm [8].

Ngoai ra, dé phat trién hon, da dugc
nghién ctru va ché tao mo hinh Hexapod [9]. Co
cau nay gom 6 chan c6 do dai thay doi duoc va
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duoc sir dung dé udn cong cac chi tiét dng. Mo
hinh Hexapod c6 kha ning tao ra cc chi tiét ong
uén cong véi cac dudng cong phc tap va dap
g yéu cau trong nganh 6 t6 va kién tric.

2. THIET KE VA TiNH TOAN CAC CHI
TIET CHiNH CHO MO HINH PAU UON
ONG NHIEU BAC TU DO

2.1. Thiét ké banh ring

* Gbc nghiéng cua rang dugc chon tir 8
dén 20 d vi:

Khi hoat dong vao khdp, nho vao banh
rang dang nghiéng s€ khong xay ra hién tugng
tang dot ngodt chidu dai cua ring ma s& no co
xu hudng ting tir tir theo phuong doc, tir dau
nay sang dau kia dé tao do quen cho may. Banh
rang tru nghiéng c¢6 kha nang lam viéc chiu tai,
6 tdc d6 1am viéc cao hon nhiéu so v&i banh
rang try khac, do tiép xuc cao nén do truyén tai
cling 16n hon. Banh rang try rdng nghiéng co
rang dai hon banh ring try thang, do d6 chung
c6 thé truyén nhiéu cong suét hon giita cac truc
song song.

« Bénh rang chon ty sb truyén 1:2,5.

* Banh rang tru rang nghiéng, gbéc nghiéng
rang 14 do.

* DPuong kinh vong lan banh rang nhé 65mm;
duong kinh vong lan banh rang 16n: 160mm.

* Duong kinh vong chia: 112,5mm.

+ S6 rang banh nho: 23 ring; sb ring banh 1on:
62 rang.

+ Chiéu day banh rang: 30mm.

2.2. Tinh toan dwong kinh truc
Thong sé:

Tai trong (P): 1 tan = 1000 kg.



NGHIEN CUU - TRAO DOI

Chiéu dai (L): 180 mm = 0,18 m.

Do gidn dai tdi da cho phép (8): ty 18
gitta d6 dan dai cua vat liéu va chiéu dai ban
dau. Ddi véi vat liéu C50, & = 1/200.

Do bén kéo cua vt lidu (ot): 630 Mpa.
Do bén udn cua vat lidu (ob): 375 Mpa.

Gia su vat liéu duoc st dung dé chiu
tai nén, ta lya chon duong kinh truc sao cho tai
trong P khong vuot qua tai trong chiu duoc t6i
da cua vat liéu ot theo cong thuc:

P=n/4 * d"2 * ot
; 4p 4.1000 .
= |mot  |me30  T2emm
Tuy nhién, néu vat liu C50 dugc sir
dung dé chiu tai udn, ta phai lga chon duong
kinh truc sao cho tai trong P khong vuot qua tai

trong chiu dugc tdi da cua vat liéu ob theo cong
thure:

P = (d"3 ob)/(32 L)
J 32PL= 32.1000.0,18=
@b 375

Vay, ta chon duong kinh truc d = 18 mm.

~ 10,53 mm

2.3. Tinh toan chon ddng co va hop sb
Thong sé dau vao ciia dong co:
« Cong suat dong co (P): 750W;
« Momen xoén dinh mtrc: 2,39Nm;
« Téc @ dinh mtrc: 3000rpm.

Thong so dau vao cua hop so:

Giam tdc ty sb truyén: 1:20;

* Momen dinh murc: 98Nm;
« Hiéu suat truyén: 94%;
« Téc d6 dinh mirc: 3500rpm.

3. GIA CONG, LAP RAP CAC CHI TIET
VA THU NGHIEM MAY

Céc chi tiét gia cong dugc biéu thi &
Hinh 1. Pau ubn éng nhiéu bac tu do duge mod
phong va lap rap nhu Hinh 4 va Hinh 5. Thiét
bi duoc thiét ké dé co thé didu chinh cac gia tri
module chan nhd vao cac khép cau. Thiét b
duogc lién két boi cap banh ring truyén dong
qua tryc vit me tinh tién. Bo phan diéu khién
thiét bi dugc nam gon trong hdp diéu khién,
phan day dugc ndi doc theo bo khung méy nhu
Hinh 3. Két qua cua dau udn 6ng nhiéu bac tu
do dat dugc vai cac goc udn tir 0 dén 360 do.

Hinh 2. Hé thong khung mdy
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Hinh 5. San phdam uén ong
4. KET LUAN

Sau qua trinh nghién ctru va ché tao,
cac phuong an thiét ké d¢au uén ng nhiéu bac
tr do di dugc d& xuit va phén tich. Sau do,
cac chi tiét may dugc tinh toan chinh sira trudc
khi ddu udn dng duoc ché tao. Thiét bi nay dat
duoc thuc nhiém véi cac kha nang udn tir don
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gian dén phuc tap, dap tmg duoc yéu cdu ubn
360 do voi kha nang linh hoat. Nhin chung, cac
san pham tir dau udn ong nhiéu bac tu do cb
kha ning tmg dung vao cac san pham tir cong
nghiép dén y té, nong nghiép va cac san pham
dan dung, v.v...<*
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