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TOM TAT

Hién nay, trén thé gidi, mdy uén ong dwoc sir dung réng rdi trong cdc nganh cong nghiép va
trong xdy dwng, trang tri ndi that véi rat nhiéu ching loai éng khdc nhau ¢é dwong kinh ciing nhuw
vit liéu lam ong rat da dang. Viéc ché tao mdy uon phit hop véi nhu cau rdt can thiét. Trén thé gidi
dd 6 nhiéu logi may uon khdc nhau, tir thi cong, ban tw dong cho dén tw dong NC va CNC voi cac
ban kinh khdc nhau rat da dang. Bai bdo ndy néu ra cdc phwong dan thiét ké, ché tao dau uén éng,
sir dung phirong phdp dinh lwong trong qud trinh tinh todn, phdn tich két hop véi thie nghiém nham
hoan thién mé hinh nghién ciru. Hé thong dau uén ong sau khi thiét ké va da dwoc thie nghiém véi
cdc két cau nhw dau uén ong va than may tach riéng biét, than may tich hop dau uon ong. Cdc két
cau dau uon ong da dwoc danh gia truc quan.

Tir khéa: Ddu uon ong; Phwong phdp dinh liwong; Mdy uén éng.
ABSTRACT

At present, in the world, pipe bending machines are widely used in industries and in
interior decoration with many different types of pipes with diverse diameters and materials. It is
very important to make a bending machine in accordance with the need. There are many different
types of bending machines in the world, from manual, semi-automatic to automatic NC and CNC
with different radii. This article outlines options for designing and manufacturing pipe benders,
using quantitative methods in the process of calculation, analysis, and experimentation in order to
complete the research model. The pipe bender system is designed and tested after being designed
and tested with structures such as separating pipe bender from body, and the body integrated with
the pipe bender. The pipe bend head structures were visually evaluated.

Keywords: Pipe bender, Quantitative methods, Pipe bending machines.
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1. GIOI THIEU

Nuéc ta dang trén da phat trién nganh
cong nghiép ning, luong éng sir dung cho cic
nganh cong nghiép 1a twong ddi 16n, tuy nhién
luong 6ng san xuét trong nudc phan 16n tir cac
loai may ubn thu cong, ban ty dong véi kha
ning tao hinh chua linh hoat va niang suat thip
khéng dap tng duoc nhu cu s dung trong
nudc. Vi vay, viéc nghién cliru ché tao dau udn
6ng voi kha nang linh dong trong kha ning
tao hinh linh hoat va cho ra ning suit cao dap
tmg duoc nhu cau st dung 6éng trong nudc,
gop phan day manh sy phat trién nganh cong
nghi¢p nudce ta [1, 2].

Nam bét duoc tinh cép thiét, tim quan
trong cling nhu nhu cau cta thi trudng trong
nudce, viée nghién ciu, thiét ké va ché tao dau
udn 6ng véi kha nang linh hoat trong viée tao
hinh cho éng va cho ra ning suét cao 1a rt can
thiét. Vi nhimg 1i do trén cung v6i su hudng
dan ctia thdy Pham Son Minh nén nhom ching
em di chon dé tai: Ché tao hé truyén dong cho
module chan cua hé théng hexapod.

2. PHUONG AN THIET KE

Viéc thiét ké va ché tao dau udn 6ng
nham muc dich mang lai ning cao chét luong
va hiéu suit lam viéc, tao ra nhiéu san phém
6ng da dang vé hinh dang, goc do. Cac phuong
an thiét ké duoc dé xuét va phan tich wu, nhuoc
diém nhu sau:

2.1. Phwong an 1
Dau uon éng va thin mdy tich riéng biét:
Day 1a hé thong uén tu do Hexa-Bend

dugc tach khoi phan than may [3]. Trong hé
thong nay, co cau song song chu yéu dugc st
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dung dé thuc hién chuyén dong cua khuon udn
trong khong gian, truc ga linh hoat thuong dugc
sir dung dé giam bién dang va do day thanh tai
vi tri udn [4]. Hé théng c6 cac thanh phan cdt
16i gdbm 6ng, khudn udn, 6 d& hinh cau, thanh
dan hudng va co cau day. Khi hé théng & vi tri
0, tam cua O d& hinh cau, khudn udn, thanh dan
huéng va co cdu ddy nam trén cing mot truc
[5]. Phuong an ndy c6 cac wu, nhuoc diém nhu
sau:

— Uu diém: Hé thong dé lap dat, chuyén
dong linh hoat, d cting vitng cao do céc chi tiét
tiéu chuan nhu gbi & duoc dit trén mat phang.

— Nhuoce diém: Hé théng dau udn tach
10 than may nén chiém nhiéu khéng gian.

Hinh 2. Phwong an 2

2.2. Phuwong an 2
Thén mdy tich hop dau uén ong:

Cac thay d6i cua phuong an 2 so véi

phuong an 1:
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— Két cau dau uon ong duoc thiét ké toi
uu giap hé thong udn co thé gan lién voi than
may.

— Sir dung h¢ thong truyén dong vit me
dai oc dé dicu khién tam di dong.

— Tam di dong c6 thé chuyén dong linh
hoat trong khong gian bdi cac khdp cau.

* Un diém:
— Ti wu khong gian nha xuong.

— Céc chi tiét dugc thiét ké d& dang dé
cheé tao.

— Do chinh xac cao do dau uon ong,
thanh dan hudng, co cau day cung nam trén
mot truc.

— Pat duoc do chinh xac.

* Nhwoe diém:

— Béo tri, bdo dudng thudong xuyén cac

— Do cung viing thap do cac chi tiét
khong duoc dat trén cung mat phang.

3.THIETKE VA TINH TOAN HE TRUYEN
PONG

3.1. Thong sé dau vao
— S6 vong quay motor, n, =2000 (rpm);

—S6 vong quay qua hop giam tdc,
n, =100 (rpm);

— Cong suat trén tryc banh rang dan,
P=P =075 (kW);

— S6 vong quay truc banh ring dan,
n,=n = 100 (rpm);

—Tisb truyén, u=u =25;

— S vong quay truc banh rang bi dén,

n, = % = 40 (rpm).

Mo-men xoan trén truc banh rang dan:

chi tiét may. _9,55.10° P;.  9,55.10°.0,75
T, = - = <00 = 71625 (N.mm)
3.2. Chon vit liéu
Bang 1. Chon vat liéu
A Gidi han | Gidgi han
AL A A Nhiét D(') cung chﬁy [GH] [GH]max [GF]max
Vat liu o
luyén
(HB) | S (MPa) S, (MPa) | (MPa) (MPa) (MPa)
BRdin | Thép C45 | 101¢dl 230 450 481,82 | 1260 360
thién
BR bi din | Thép C45 Tgl;‘j“ 218 450 460 1260 360
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3.3. Xac dinh tng suit cho phép

Theo bang 6.2 trang 94 [1] v&i thép 45,
t6i cai thién dat do ran HB = (180+350).

0% = 2HB +70; S, = 1,1 — H¢ s6 an toan
khi tinh vé ti€p xtc, bang 6.2.

o°,. = 1,8HB; S_= 1,75 — H¢ 6 an toan khi
tinh vé udn, bang 6.2.

Chon d6 ran banh nho HB1 = 230, d6
rén banh 16n HB, = 218, khi d¢:

=2HB, + 70 =2.230 + 70 = 530 (MPa)
=2HB,+ 70 =2.218 + 70 = 506(MPa)
= 1,8HB, = 1,8.230 = 414 (MPa)

= 1,8HB,= 1,8.218 = 392,4 (MPa)

Gc.Hliml
GOHIimZ
GOFIimI
GC.Flim2

Theo CT 6.5 trang 93 [1]:

Nyo = 30.HZ}

Nyo: = 30.HZX:, = 30.230%* = 13972305

Nuoz = 30.HZ: = 30.218%* = 12286179

Thoi gian str dung cua banh rang: L, =
18000 gid => S6 chu ky 1am viéc 1a (Theo CT
6.7 trang 93 [1]):

Nyg1 = Npg; = 60cn;t = 60.1.470.18000 = 507600000
Nygz = Npgo = 60cn,t = 60.1.117,5.18000 = 126900000

=>DoN,,,>N,,,dodo K, =1;N >N

HE1 HO1’

dodo K, = 1.

HO2

Do d9 ctmg banh ring dan va banh ring
bi dan HB < 350 nén chon m, = m, = 6 theo
trang 93.

Ung suat tiép xtc cho phép: Theo CT
6.1a trang 93 [1]:
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KuL

_ 0
[ou] = UHlim-g

1
[041] = 530. = 481,82 (MPa)

’

1
[042] = 506.— = 460 (MPa)

’

Ap dung cong thirc 6.12 trang 95 [1]
tinh Gng sudt tiép xac cho phép banh ring tru
rang nghiéng:

[ou]l = i/015-([0}11]2 + [ow2]%)

= 1/0,5.([481,82]2 + [460]%) = 471 (MPa)

Theo CT 6.6 trang 93 [1], tai trong tinh:
NHE - NFE'

Do N, = 4.10° ddi voi tat ca cac loai
thép: N, >N, ,dodo K  =1;N_, >N, do

do K, = 1.

FO’

Ung suit udn cho phép: Theo CT 6.1b
trang 93 [1]:

Kgc-KrL

_ 0
[08] = Opiim- Se

[0%1] = 423. 7= = 241,714(MPa)
1.1
[032] = 405. 1= = 231,429 (MPa)

Ung suat qua tai cho phép duoc tinh
theo cong thurc 6.13 va 6.14 trang 95:

[o,,].. =286, =2,8.450 = 1260 (MPa)

[6,,] =280, =2,8.450=1260 (MPa)

HZ]max o

[GFl]max: 0’86Ch]: 058450 = 360 (MPa)

[o 0,8, = 0,8.450 = 360 (Mpa)

F2]max -

&
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3.4. Xac dinh khoang cach truc

Khoang cach truc dugc xac dinh theo
cong thirc 6.15a trang 96:

3 Tl' KHﬁ
ay = K(u+1). ’—
v : [GH]Z-u- lIjbal

71625.1,02
482,34%.2,5.0,315

3
= 43.(2.5 + 1). J = 112,55 (mm)

Trong do:

K =43 MPa'” (bang 6.5 trang 96 [1])
— Heé s6 phu thudc vt liéu cip banh ring, loai
rang thang hodc nghiéng, Bang 6.5

Trabang 6.6 trang 97 [1], chony, =0,315.
v, =0,53.y, .(u+1)=0,53.0,315.(2,5+1)~0,584

Tra bang 6.7 trang 98 [1], chon K= 1,02.
=>Chona =115 (mm)

4. GIACONG VA LAPRAPCAC CHITIET

Sau khi gia cong cac chi tiét dugc lap
dat 1én hé théng khung nhu hinh 4, toan bg qua
trinh uén ong s& dugc diéu khién théng qua
viéc 1ap trinh motor. Toan bd hé théng duoce ¢b
dinh chic chén trén khung may. Pong co xoay
két hop cung hop giam tdc diéu khién co cu
banh ring, vit-me tinh tién 1én xudng s& lam
cho hé théng udn tao hinh ng theo ¥ mudn cia
ngudi diéu khién. Qua trinh tinh tién s& duoc
dinh vi bfmg cac bg thudc quang. Toan bd hé
thdng diéu khién duoc bd tri gon gang xung
quanh tdm gitr. Piéu nay gop phan do bén cho
hé théng con 1am ting tinh tham mi, tranh viéc
cac chi tiét va dap, chéng chéo 1én nhau. TAm
gilr thyc hién chtrc nang udn, tao hinh cho 6ng
duoc ndm tach biét dam bao d6 chinh xéac cho
toan bd qua trinh 6ng tir dau vao dén dau ra.

Két qua udn va tao hinh dugc thé hién rd & hinh
5-6.

5. KET LUAN

Trong nghién ctru nay, phuong an thiét
Kké hé théng Hexapod thuc hi¢n udn 6ng léch
tam dd duoc dé xudt va phan tich. Cac chi tiét
duoc tinh toan va gia cong can than trude khi
ché tao. Hé thdng sau khi ché tao da trai qua qua
trinh thyc nghiém, kiém tra chat luong thanh
pham. Két qua cho thdy duoc hé thng rat linh
hoat trong qua trinh tao hinh vé&i goc d6 udn tir
30 dén 60 d6, bé mit chuyén tiép van gitr duoc
co tinh vét liéu con dam bao tinh thAm my cho
san pham. Nhin chung san phim dwgc hoan
thién rat tot, co thé dua vao tng dung trong cac
linh vuc cong nghi€p.

| il 3 ==

T,

Hinh 3. Co cdu truyén déng

Hinh 4. Hé thong Hexapod
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Hinh 6. Ong uén thanh pham
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