NGHIEN CU’U - TRAO BOI

CHE TAO MO HINH HEXAPOD (PHAN DIEU KHIEN)
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TOM TAT

Bai bdo nay trinh by qud trinh nghién ciru va ché tao may uon oéng CNC 3D ¢6 khd ning
uon dwoc ong cé nhiéu ban kinh khéc nhau ma khéng can thay doi dung cu. May dwoc nghién ciiu
va thiét ké dé ché tao phuc vu nhu cau cia thi triong vé gia cong tao hinh. Mé hinh uén ong nhiéu
bédc tw do la mét thiét bi duoc sir dung dé uon 5ng kim logi thanh cdc hinh dang khdc nhau. Mo hinh
nay co thé dwoc sir dung trong nhiéu linh vuee khéc nhau va cé thé dwoc ché tao tir nhiéu logi vit
liéu khéc nhau. M6 hinh nay cé thé dwge diéu khién bang tay hodc bang mdy tinh va c6 thé dwgc
Idp trinh dé uon ong theo cdc hinh dang phirc tap mét cach chinh xdc. Cdc bude ché tao mé hinh
mdy uén éng nhiéu bdc tw do bao gom thiét ké mé hinh, chon vit liéu, gia cong cdc bé phdn, ldp

rap, thiet ké h¢é thong diéu khién cho may uon ong, kiém tra va swa chita.

Tir khéa: Ché tao mé hinh hexapod (phdn déng co); Uon ong kim logi; Thiét ké mé hinh
uon ong; Hé thong diéu khién.

ABSTRACT

This article presents the process of researching and manufacturing a 3D CNC pipe bending
machine capable of bending pipes of different radii without changing tools. The machine is
researched and designed to serve the needs of the market for shaping processing. Multi-degrees-of-
freedom pipe bending model is a device used to bend metal or plastic pipes into different shapes.
This model can be used in many different fields and can be fabricated from a variety of materials.
This model can be controlled manually or by computer and can be programmed to bend pipes
to complex and precise shapes. The steps of making a model of a multi-degrees of freedom pipe
bending machine include model design, material selection, parts machining, assembly, inspection

and repair, and control system design for the pipe bender.

Keywords: Hexapod model fabrication (motor part); Metal pipe bending,; Pipe bending

model design; Control system. &
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1. GIOI THIEU

Hién nay, nganh cong nghi¢p lién quan
t6i co khi, 6 t0, vat liéu. .. dang phat trién manh
& nudc ta, vi vy cac chi tiét dang dng c6 vai tro
rt quan trong va c6 nhiéu hinh dang phuc tap.
Chinh vi vay, cac doanh nghiép, nha may luyén
thép trong nudc dang chu dong hoan thién cac
quy trinh va thiét bi ché tao cac phoi thep dang
ong v6i chat luong dang ngay cang tiép can véi
thé gidi.

Trén thé gidi, hién nay may uén da dang
tir bang tay, dén dong co roi dén NC hay CNC
c6 thé ubn vé6i nhiéu ban kinh khac nhau véi do
chinh xdc va ning sudt rat cao. Tuy nhién, theo
nhu nhém nghién ctru tim hiéu thi & nude ta chi
c6 méy udn bang tay, thuy luc,... con may udn
6ng 6 tryc thi chwa phat trién va hau nhu chua
c6 va van dé can giai quyét 1a lam sao c6 thé
ché tao, gia cong duoc san pham do Viét Nam
san Xudt, ma niang suat va chat luong khong
thua kém céc loai may ctiia nude ngoai, chi phi
ché tao ré hon, két cau may don gian, dé van
hanh khi san xuét, dé thay thé va sira chira khi
bao dudng.

Ubn 6ng 1a phwong phap ché tao duoc
st dung dé tao thanh 6ng vinh vién bang cach
u6n cong chung. Trong nhiéu trudng hop, dng
udn cong hitu ich hon & dang thang. Viéc udn
6ng ¢ thé duge thuc hién thong qua mot )
quy trinh khac nhau, bao gém udn kéo quay,
udn ép, udn ép khung dong va udn lan, nhung
mdi phuong phap déu dua trén cac khai niém
co ban gidng nhau. Cac nguyén tic udn nhu do
gidn dai va ban kinh uén cong, ciing nhu cac
chirc ndng cong cu cua tryc 161 va con chay, tao
thanh nén tang cho hau hét cac hoat dong uén
6ng. Nhiing nguyén tic niy giao nhau theo mot
s6 cach anh huong dén hiéu qua cta san xuat
ong.

Nhan dinh vé hiéu qua kinh t& — xa hoi
cua nhiém vu khoa hoc — cong nghé "Nghién
ctru thiét ké, ché tao thiét bi udn 6ng CNC" vira
hoan thanh, ThS. Bui Quang Vinh khang dinh,
v6i nhimg vu diém trén, viéc phat trién cong
nghé va thiét bi uén 6ng CNC theo nguyén ly
bién dang tao hinh (tao hinh san pham dang ong
theo nguyén Iy bién dang lién tuc khong khudn)
s& gitip phat trién linh vuc tao hinh bng, tir d6,
gitp cac linh vuc cong nghiép miii nhon hién
nay cua Viét Nam nhu 0 t0, thuc phém, dau khi,
thiét ké, ché bién thuc phém, ché tao va bao tri
may,... c¢6 diéu kién chu dong hon cic trang
thiét bi va ngudn vt tu trong san xuat, ting ty
1¢ noi dia hoa céc chi tiét lap rap trén san pham
hoan chinh.

Pé phat trién hon mé hinh May uén
6ng 3D CNC, PGS,TS. Ding Vin Nghin, KS.
Nguyén Minh Tuan, KS. Tir Diép Cong Thanh,
B6 moén Co Di¢n tir, Khoa Co khi, Truong
Pai hoc Bach Khoa Thanh phd H6 Chi Minh
da nghién ctu thiét ké va ché tao mo hinh
Hexapod. Pay 1a mot linh vuc phét trién rat
nhanh theo nhitng huéng khac nhau nhu: robot
song song, may dong hoc song song... nhung
déu dya theo nguyén 1y do Stewart dua ra vao
nam 1965 va thuong dugc goi la Nguyén ly
Stewart. Co cdu nay gom 06 chan co6 do dai
thay d6i duoc, cac chan nay lién két voi gia
va tam cb dinh (platform) bang cac khép cau.
Bing cach thay d6i chiu dai cac chan, ta co thé
thay d6i vi tri va hudng cta tdm dich chuyén
trong khong gian. Uu diém cua viéc sir dung
hexapod vao may u6n dng c6 thé cho chiing ta
tao ra nhimg dng udng c6 hinh dang phic tap
theo yéu cau ctia khach hang theo timg linh vuc
nhu thiét bi 6 t6, thiét bi kién tric... Bo diéu
khién chuyén sau chan dua trén mé hinh dong
hoc ctia nd, cac phuong trinh cho sau chuyén
dong co ban (chuyén dong ba truc va truc xoay
ba truc) dugc ldy tir mé hinh nay. Cac phuong
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trinh nay duoc thue hién tryc tiép trong chuong
trinh di€u khién dé di¢u khién chuyén dong va
quay co ban.

2. PHAN CUNG HE THONG PIEU KHIEN

Phan cimg diéu khién duya trén giao thirc
CANopen (hinh 1) va hoat dong trén nguyén ly
point to point (hinh 2).

CANopen la mét giao thirc 16p ung
dung dua trén CAN. N6 duoc phat trién nhu
mot mang nhing tiéu chuan hoa véi kha ning
cu hinh rat linh hoat. CANopen duogc thiét
ké cho cic mang diéu khién méy dinh hudéng
chuyén dong, chang han nhu cac hé thong xur
ly. Pén nay, n6 dugc str dung trong nhiéu linh
vuc khac nhau, chang han nhu thiét bi y té, xe
dia hinh, dién to hang hai, giao thong cong
cong, tu dong hoda toa nha, v.v...

Giao thuc cip cao CANopen di phat
trién dén murc ndi bat dic biét. CANopen dugc
phat trién va hd trg boi to chiic phi loi nhuan
qudc t& CAN trong Ty dong hoa (CiA) cho nguoi
ding va nha san xuat CAN thong qua Tap doan
CANopen Interest. Duoc thiét ké ban dau dé st
dung trong cac hé théng diéu khién may chuyén
dong, tiéu chuan CANopen hién duoc str dung
rong rai trong tu dong hoa. Vi du, CANopen la
mot giao thirc duoc st dung phd bién trong ché
tao robot, bén canh cac bang chuyén nha may va
trén toan bd may moc cong nghiép.

Hinh 1. Hé thong CANopen
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Hinh 2. Nguyén ly hoat déng ciia mdy uén ong

(nguyén ly point to point)

3. PHAN MEM CUA HE THONG DIEU
KHIEN

DOPsoft 1a mot phan mém 1ap trinh va
cAu hinh danh cho cac thiét bi HMI (Human
Machine Interface) cia hang Delta Electronics.
HMI 13 mot thiét bi tuong tac gitta con ngudi va
may moc trong cac hé théng tu dong hoa cong
nghiép. Phan mém DOPsoft dwoc phat trién
dic biét dé 1ap trinh va cau hinh cac man hinh
HMI ctia Delta. DOPsoft cung cdp mét giao
dién d6 hoa truc quan, cho phép ngudi dung dé
dang tao ra cac man hinh HMI tuy chinh. Véi
DOPsoft, ngudi dung ¢ thé thuc hién cac tac
vu nhu tao cac ddi tuong dd hoa, tao va quan ly
céc nat nhan, diéu khién dong co va cac thiét bi
diéu khién khac, hién thi dit liéu va thong bao,
va thiét lap céc biéu db va do thi. Mot trong
nhiing tinh nang quan trong cua DOPsoft 1a kha
nang két ndi va giao tiép véi cac thiét bi va hé
thong khac trong mang ty dong hoa. Phin mém
nay hd tro nhiéu giao thirc truyén thong nhu

Modbus, Ethernet/IP, BACnet, va cac giao thuc &
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khac, cho phép truyén théng dé dang véi cac
thiét bi PLC (Programmable Logic Controller),
may tinh va cac thiét bi ngoai vi khac. DOPsoft
cung cip mot moi trudng 1ap trinh linh hoat va
manh mé cho viéc tao ra cac ing dung HMI
phuc tap. Nguoi dung c6 thé tuy chinh giao
dién, tao ra cadc hanh dong va phan hdi tuong
tac, va lap trinh cac chirc niang diéu khién theo
¥ mudn. Bén canh d6, phan mém ciing hd tro
Vlec kiém tra va mo phong Lrng dung trudce khi
trién khai trén thiét bi thuc té, giup tiét kiém
thoi gian va ting tinh tin cdy cta hé thong. Vi
cac tinh nang va kha nang linh hoat, DOPsoft
12 mot cong cu quan trong cho viéc phat trién
va quan ly cac tng dung HMI cua Delta
Electronics. Tir DOPSoft, ta c6 thé tao ra dugc
man hinh diéu khién voi cac niit nhin mang
nhimng chirc ning riéng. Bit dau voi man hinh
khéi dong (Hinh 3). Pay 1a giao dién cho cua
hé théng, hién thi so b cac thong tin cia thiét
bi. Can nhan Operation, dang nhap dé chuyén
sang cac trang diéu khién chinh khac va thoat
khoi giao dién gidm sat.

FIL B MR RCHINL

Hinh 3. Man hinh khoi dong

Sau day 1a mot s6 doan chuong trinh
duogc 1ap trinh trén phan mém ISP Soft.

* Mgt doan chwong trinh chinh:
Trong do:

- Cau lénh ASDON: Servo-ON va
Servo-OFF.

- Cau lénh CASD: Cai dat thoi gian
tang toc va thoi gian giam toéc cho mot servo.

- Khi 1énh chuyén tir Tit sang Bat, PLC
bt dau thuc hién 1énh nay dé khoi dong dia
chi tram servo 1 va khi servo dugc khoi dong,
SM1651 BAT, nghia la Servo-ON.

- Sau d6, ta bit dau nhap dir liéu vao
lénh CASD. Lénh nay thiét lap thoi gian ting
tdc va giam tdc servo cho servo tai dia chi trong
S1. S2: Thoi gian tang tdc, 1a khoang thoi gian
ma trong d6 servo quay tir 0 dén 3000 vong/
phiit. S3: Thoi gian giam tdc, 1a khoang thoi
gian trong d6 servo quay giam tr 3000 vong/
phat xudng 0.

- Tuong tu nhu Servo 1, Servo 2, 3, 4,
5, 6 cling dugc thiét 1ap thong qua cau 1€nh
ASDON va CASD.

* Poan chwong trinh set home cho may:
Trong do:

* Lénh ZRNC: Lénh nay thuc hién diéu
khién dan huong servo cho servo tai dia chi
duoc chi dinh trong S1, dugc st dung dé moi
truc servo quay tré lai diém 0.

« Pham vi cua S1 1a 1-8 (d6i véi servo),
s& khong thyc thi khi gia tri dau vao nam ngoai
pham vi.

* Pham vi cta S2 la 1-20000. Pon vi:
0,1 vong/pht.

e Pham vi cia S3 1a 1-5000. Pon vi: 0,1
vong/phut.

Lénh DMOV: 1énh truyén dir liéu v6i S
la nguon dit li¢u (Data source) va D 1a dich dén
cua dir liéu (Data destination).
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Hinh 4. Boan chuwong trinh ON/OFF servo

E i

Hinh 5. Doan chwong trinh SetHome

4. KET LUAN

Dau tién, ching toi da thiét ké va xay
dung mot h¢ thong diéu khién ciia DOPsoft va
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ISPsoft dé diéu khién hé thdng hexapod cia
may ubn ong, giup no thuc hién cac chuyén
dong mat cach chinh xac va on dinh. Chung t6i
d3 str dung céc thuat toan diéu khién dién hinh
nhu HMI diéu khién dé diéu khién hexapod
ciia may udn ong. Véi sy co dong nhidu truc
ctia hexapod, ta ¢6 thé diéu chinh va van hanh
mot cach hi¢u qua tiy theo hinh dang o ong, kich
thude do dai cua dng phi hop voi yéu cau cua
khach hang va doanh nghiép. Tong quan, phan
diéu khién hexapod di mang lai nhiing thanh
tyu quan trong voi nén co khi Viét Nam va mo
ra tiém ning rt 1on cho cac Gmg dung tuong
lai. <
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