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Tom tat - Trong gia cdng co khi, viéc cét cac phoi 6ng dai thanh
cac phoi ngan hoac han cac doan phdi ong ngan . la viéc kha
thwdng xuyén. Pé dadm bao dwoc do chinh xac vé kICh thwée, hinh
dang... theo yéu cau ciing nhu dat nang suét cao thi can thiét phai
dung dd ga. Bai bao da tién hanh nghlen ctru thiét ké va ché tao
dd ga han va cat tw dong cho cac thép ong cong suét vira. Két qua
cho thdy dd ga sau khi dwoc ché tao hoan chinh da lam viéc tin
céy, cac san ph&m duwoc tao ra nhé sw hd tro clia db ga nay co
chat lwgng cao. Bén canh dé, dd ga con cé nhitng wu diém la két
cAu tinh gon c6 thé di chuyén dé dang trén cac cong treong, co
tinh tng dung cao, gia thanh th&p va dé dang van hanh. T d6, c6
thé ng dung duwoc trong cac nha xwéng hay cac co sé gia cong
co khi trong viéc han va cét.

T khéa - Db ga; han cat; dng thép; thiét ké; ché tao.

1. Pit van dé

Do ga trong gia cong co khi ¢6 vai trd quan trong dén
sy hinh thanh chat lugng ciia san phim trong qua trinh san
Xut san pham. Trong nhom céac d6 g4, d6 ga han — cit c6
két cAu don gian hon d6 ga gia cong. Chinh vi vay, nhiéu
chuyén gia d6i v6i loai d6 ga ndy da tién hanh nghién ctru
thiét ké dé gop phan nang cao chat lugng san pham [1,2].

Hién nay, trén thi truong nudc ta da xudt hién nhiéu
chung loai d6 ga cho viéc han va cit cac chi tiét dang ong,
6 thé ké dén do ga han dng sé-ri ZT [3] voi cong suat 16n,
kha ning tai tir 5 — 40 tan, 40 ga nay c6 kha ning ty lya
theo dudng kinh 6ng, bdn banh cua cum chi dong déu dugc
dan dong bang 2 bd dong co-giam tdc, banh thép dugc gin
cao su nén kha ning tai cao va 6n dinh trong qué trinh lam
viéc, didu chinh vo cip v6i dai diéu chinh rong va do chinh
xac cao, ap dung ddi voi cac chi tiét co duong kinh 16m tir
600 — 5200 mm, tuy nhién dd ga cong kénh kho di chuyén
trén cac cong trudng va gia thanh dit; hodc nhom dd ga quay
Positoner HB [4] v&i cong sut nhé hon, kha ning tai dudi
300 kg, dd g4 c6 vu diém thao Iip nhanh va van hanh chinh
X4c, mam gé c6 thé quay linh hoat véi nhiéu goc d khac
nhau, két ciu gon dé dang di chuyén trén cong trudng, ap
dung cho céc chi tiét ng c6 dudng kinh t6i da 300 mm, tuy
nhién do cong sut nhé nhom dd ga nay khong ap dung duge
voi cac dng c6 kich thude 16n hon. Trong khi do, dbi voi
phéan khiic cong suét vira, viéc xuat hién ching loai do ga
han va cét cho chi tiét éng c6 dudng kinh 300 — 600mm con
kha it. Chinh vi vy, bai bdo da tién hanh nghién ctru thiét ké
va ché tao dd g4 han va cat tu dong cho cac éng thép véi
cong suit vira. DO ga sau khi duge ché tao hoan chinh da
lam viéc tin cdy, tinh gon c6 thé di chuyen linh hoat trén
cac cong trudng, c6 thé ung dung dugc trong cac nha
xudng hay cac co s& gia cong co khi trong viéc han va cit.

Abstract - In mechanical processing, the cutting of long steel pipe
billets into short steel pipe billets or the welding of short steel pipe
billets, ... are frequent activities. To ensure the accuracy of required
sizes, shapes, ... as well as high productivity, it is necessary to use
fixtures. The aim of this paper is to design and to manufacture
automatic welding and cutting fixtures for steel pipes with medium
power. The result of this research shows that the completed
fixtures work reliably and the products made with these fixtures
have high quality. Besides, the advantages of these fixtures are
their compact structures, which results in their mobility in
construction sites, high applicability, low cost and easy operation.
These fixtures can be employed in factories or mechanical
processing facilities for welding and cutting.

Key words - Fixtures; welding and cutting; steel pipes; designing;
manufacturing.

2. Noi dung nghién ctru
2.1. Lwa chon cdc bp phin chinh ciia do gd

Trén co s¢ pham vi nghién ctru, yéu cau dat ra 1a thuc
hién han hoac cat mot chi tict ong c6 thong so kich thude
k¥ thuat nhu sau:

- Chiéu dai: Lma = 6000 mm;

- Puong kinh 16n nht: Dinax = 600 mm;

- Pudng kinh nho nhat: Diin = 200 mm;

- Chiéu day: Smax = 16 mm;

- Khoi lugng: Pmax = 1420 Kg.
2.1.1. Lwra chon phwong dn xoay va kep éng

Dbi véi cac loai chi tiét’ dng c6 kich thude nhu yéu cau
datra ’thi viéc thug hiép moi han hoaq cat ngang béng cégh
quay ong nho ngudn dan dong tryc tiep tir dong co diéu toc
s giup giam rung dong do van téc quay thap (Viv) nhu thé
hién trong Hinh 1, 6ng duoc ga kep truc tiép tir mam kep
tu dinh tdm trong qua trinh chuyén dong quay s€ ddng tam,
diéu nay dan Qen viéc duy tri khoang ho hd quang hoic
khoang cach dau mo cat toi beé mat han, cat luon dugc gitr
dang cu ly vi thé ma thyc hién ché d¢ han, cat 6n dinh hon.
Nhu vay khi lwa chon phuong an nay giap cho kha nang
nang cao chit lvong duong han hay duong cat duoc ludn
dugc dam bdo. St dung phuong an nay két cdu tré' nén don
gian, gon, d& co dong trong di chuyén vi tri lam viéc.
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Hinh 1. Phuong dn xoay ong o
1-Dong coy; 2- Hop giam toc; 3-Co cau kep; 4- Chi tiét ong
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Ngoai ra voi phuong an nay dé dang thiét lap thém
phuong an quay mam kep chi tiét han, cat ¢ nhiéu goc do
khac nhau lam tang thém kha nang lam viéc cua d6 ga nhu
han, cit chi tiét & nhidu vi tri nam trong khoang tur 0° + 90°.

Vi cac chi tiét ng co duong kinh ndm trong khoang
tir 200 ~ 600mm c6 nhiéu phuong an kep, song dé ga kep
cling nhu thao phdi dugc nhanh chong, dong thoi ¢é thé sir
dung d& dang, d& tim kiém trén thi truong thi lya chon
phuong 4n ga kep bang mam kep 3 chiu ty dinh tam [6] s&
trd nén phit hop hon hét, nhur thé hién trong Hinh 2.

Hinh 2. Mam cdp 3 chdu

2.1.2. Luya chon hé truyén dong lam viéc chinh

Viée thiét ké bo truyén cho dd ga phai dam bao mot sb
yéu cau dat ra nhu:

+ Két cAu chung cuia toan do ga phai gon.

+ Khi truyén chuyén dong lam viéc phai ém, khong
rung chan.

+Bo truyén phai thay d6i goc do lam viée déng thoi voi
mam kep chi tiét dé thyc hién cac goc d6 han, cét tir 0° + 90°.

+ Pap tng véan tdc dau ra lam viéc cia mam kep (Viy =
0,1 + 1m/ph).

Nhu vy, dé dap tng dugc cac yéu cau datra, nhan thy
su can thiét phai sir dung dong co giam téc dé thiét lap
ngudn dong luc lam viée cua do ga.

Trong pham vi cia d8 tai, cong suit cta dong co dung
dé truyen momen xodn cho mam cap va éng thép. Ta co
cong suét can thiét dugc tinh theo cong thirc:

p_P (1)
n

ct

Vi Pet: cong suét can thiét trén tryc.
Py Cong sudt tinh toan trén truc may cong tac.
77 : Hiéu suét chung (= 0,75).
Cong suit tinh toan trén truc cong tac dugc tinh theo
cong thuc:
_p o Fv @
1000
Trong d6: F - 1a trong lugng ctia mam kep va dng (N)
F = (Méng + Mmamiep)-g = (1420 + 40).9,8 = 14310 (N)
V - van tdc dai cta dng (m/s)

P

__7Dn_ 31460025 o ec o
60.1000 60.1000
Do do: p 13000785
1000
Nhuvay: , _ 115 _, 5(Kw)
ct O 75 !

Chon dong co ki hiéu DK42-6 véi Ng. = 1,7(Kw) va sb

vong quay Ng. = 925 vg/ph [5]. Bén canh do6, toc do lam
viéc cia mam kep lai nho dan dén ty sd truyén chung cia
hop giam tc 12 Ughung = Nac/Miv= 925/2,5 = 370.

Ddi v6i dong co giam toe voi ty sb truyén 16m, co thé s
dung nhiéu bién phap dé giam tdc, ching han st dung bd
giam tdc banh ring hanh tinh nhiéu cap hodc ciing co thé sir
dung bd giam tdc banh riang Cycloid (bd truyén banh ring
con lan). Trong phan nay, tic gia dé xuat bién phap sir dung
bo truyén banh ring cycloid vi dic diém an khop cua loai bo
truyén nay khong co khe hd canh ring nén lam viéc ém,
khong gay va cham khi ddi chiéu quay, bo truyén banh riang
Cycloid co két cau nho gon, trong lwong nhe, ty sb truyén
I6n, hiéu suat truyén dong cao, kha ning tai I6n, tAm truc ra
va tdm tryc vao déu nam trén mot dudng thing (dong
truc),... Vi ty s6 truyén 16n nhu vay, tién hanh thiét ké hop
giam tdc banh ring cycloid 2 cap nhur thé hién trong Hinh 3.

Phan phdi ty s6 truyén cho cip nhanh va cap cham:

=+/370=19

V6i muc dich giam thiéu viéc ché tao nhiéu banh rang
cycloid c6 kich thudc khic nhau, dong thoi mang lai két
cau nho gon cho hop giam toc tac gia tlen hanh thiét ké bo
truyén banh rang cycloid cép nhanh va cép cham c6 kich
thudc gidng nhau.

1 4

Hinh 3. So do nguyén Iy truyén dong lam viéc chinh
1-DBéng co; 2-Banh rang cycloid; 3-Vanh rang chot; 4-Mdam kep
Dua trén sd liéu ban dau, thong qua cac cong thirc tinh
toan, ta dugc cac thong s6 ctia b truyén nhu the hién trong
Bang 1 va Bang 2.
Bing 1. Thong sé co ban ciia bé truyén banh rang
Cycloid (mm)

Bén kinh vong |Puong kinh|Duong kinh| B& rong
tron qua tam céc| cua con lin| chét trén | bénh
con ldn ctia vanh| trén vanh | vanhring | ring

rang chdtrp |ring chét dy chdtdsp [cycloid by

Sé | Po
rang | 1éch
Zc |[tima

19 4 150 26 20 15

Bing 2. Théng s6 hinh hoc ciia banh rang Cycloid (mm)

Puong | DPuong
kinh vong| kinh vong | Chiéu
chan banh( dinh banh | cao

ring ring rang h
cycloid dedcycloid dac

230 246 8 145 16 30 38

Duong kinh|Puong| Puong
vong tron | kinh | kinh con | kinh 16

qua tdm cAc |chdt ra| lan chét | chdtra

16 Chét ra D dsw ra drw dw

Puong

2.1.3. Lura chon b truyén dong diéu khién géc quay cum
cong tac

Trong thyuc té khi gia cong han, cét chung ta thudng gap
céc chi tiét dang 6ng hodc mot sé cac chi tiét c6 bién dang
hinh tron nhu mit bich, banh da... Xuét phat tir yéu cau
ddc thu trong gia cong, ché tao mot s6 chi tiét co thé thyuc
hién viéc han, ct theo phuong nim ngang cling c6 mot sd
chi tiét phai thuc hién theo phuong thing dimg hodc mot
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goc bét ky nao d6 trong pham vi tir 0°+90°.

Pham vi ctia bai bao di sdu nghién ctru va tao ra dd ga
¢6 tinh tich hop dé thyc hién han, cat cac chi ti€t & nhiéu vi
tri khac nhau nham dép Gng mét s6 yéu cau dat ra nhu da
néu & trén, nhu thé hién trong Hinh 4.

Hinh 4. Cdc gbc dg lam viée ciia co cdu cong tac
a) Han goc o vi tri bang theo phuong ngang; b) Cat bang ong
theo phuong ngang; ¢) Hian goc o vi tri bang theo phwong
nghiéng 45°; d) Han goc o vi tri bang theo phwong dimg;
e) Cat ¢ vi tri bang theo phuwong dirng

Nhan thdy phuong 4n diéu khién géc quay thong qua
motor giam toc c6 sir dung phanh tir 1a pht hop véi dic
diém, két cau va nguyén Iy 1am viéc chung ctia d6 ga.

Bén canh d6, véi déc thu truc cong tac nam vuong
goc voi truc dong co, két hop tdc d6 dau ra nho, nén
trong phan thiét ké co cau dleu khién goc quay cua truc
cong tac, ta chon hop giam tbc mang bo truyén banh rang
cycloid — két hop b truyén banh ring non nhu thé hién
trong Hinh 5.

Hinh 5. So' d6 nguyén Iy truyén dong diéu khién goc quay
1-Dong co; 2-Banh rang cycloid; 3-Vanh rang chot,
4-Banh rang con

Duva theo ) liéu ban dﬁu, tinh chon dong co ki hi€u
DK51-6 v&i Ng. = 2,8(kw) va s6 vong quay ng. = 950 vg/ph
[5]. Bén canh @9, tinh dugc cac thong s6 hinh hoc cua cac
bd truyén banh rang cycloid cap nhanh nhu thé hién trong
Bang 3 va Bang 4.

Bing 3. Théng s6 co ban ciia bg truyén banh rang Cycloid (mm)

.| Ban kinh vong | Duong kinh |Dudng kinh | Bé rong
J4 Do N A ) . - X N .
So léch tron qua tdm céc| cua con lan | chottrén | béanh
rang zc tam a [0 lan cua vanh| trén vé}nh vanhrang | rang
rang chotrp |rang chdt drp| chotdsp  [cycloid by
31 2 80 16 8 8

Bing 4. Théng s6 hinh hoc ciia banh rang Cycloid (mm)

Puong kinhpuong kinhChidu|, P¥18 | pyong| Putng [Puomg
vong chén | vong dinh | cao ktlrnc‘)hn vcl)Jr;g kinh kinh conkinh 16
banh rang | banh rang | rang tAm cgc 3 chot ra|lan chot{chot ra
cycloid dr | cycloid dac| h £ dsw |radw | dw

chot ra Dw
140 148 4 90 10 20 24

Ddng thoi, sau khi tinh toan thu dwoc thong s6 cia bo
truyén banh rang non cap chdm nhu sau:

+ Mo dun mat nén lan: ms = 1,5 mm

+ Chiéu dai nén: L = 75 mm

+ Géc an khop: o = 20°

+ Goc mdt non lan (nén chia): @ 1=15°% @2 =74°

+ DPuong kinh vong lan (vong chia):

d: =33 mm; d2 = 165mm
+ Puong kinh vong dinh:
De1 = 36 mm; De2 = 166 mm

2.2. Lwa chon phwong dn diéu chinh vé cip téc dp dpng
co

Su khac biét gilra dd ga han, cit cac chi tiét dang 6ng
so voi cac loai do ga han, cat cac chi tiét theo duong thang
trén cung mat phang & cho: céc chi tict co thé co sw khac
nhau vé kich thugc duong kinh. Vay nén khi thyc hién viée
han, cit m01 chi tiét thi tuong tng v6i d6 1a co su thay do6i
vé van tde quay cua co cau cong tac. Néu nhu xét trong
diéu kién khi han, cat mot chi tiét nao do co cung chiéu
day, nhung khac nhau vé dudng kinh, trong trudng hop nay
thi chi tiét nao c6 dudng kinh cang 16n thi van téc quay

cang nho va ngugc lai. Van tdc han, cit duge quy udc la
(m/ph; mm/ph).

Hinh 6. Bién tan Invt Goodrive 10

Nhu vy ddi voi cac loai dong co giam tdc viée tinh
toan chon cong sut dong co ciing nhu van téc dau ra chi
duoc thuc hién mot 1an. Néu nhu ti s truyén cang 16n diéu
d6 ciing dong nghia véi viée kich thudc va khdi lugng
chung cua dong co s& tang 1én, gia thanh du tu s& cao. Mit
khéac véan tdc dau ra ciing chi cd dinh & mot gia tri.

Trén co s¢ nhirng phuong phap giam tc do dong co da
dé cap & trén. Dé dap tng 'yéu cau nhiém vu cua dé tai dat
ra thi phuong phap thay déi toe do dong co thong qua viée
thay do6i tan so van la giai phap c6 nhiéu tinh ning uu viét
hon ¢4, nhu thé hién trong Hinh 6.

Diém dic biét nhit cua hé truyén dong bién tan - dong
co 12 ¢6 thé didu chinh vo cip téc do dong co. Tirc 14 thong
qua viéc diéu chinh tan s6 va c6 thé diéu chinh téc do dong
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co thay d6i theo ¥ mudn trong mot dai rong.

Str dung bién tan, ciing c6 nghia 1a mic nhién duogc
huong rit nhiéu cac tinh nang théng minh, linh hoat nhu 1a
tw dong nhan dang dong co; tinh ning didu khién thong qua
mang; c6 thé thiét 1ap duoc 16 cép toc do; khéng ché dong
khoi dong dong co gitp qua trinh khoi dong ém 4i (mém)
nang cao do bén két cau co khi; giam thiéu chi phi lip dat,
bao tri; tiét kiém khong gian lap dit; cac ché do tiét kiém
nang lugng,...

Khi sir dung bién tin s& khong con nhitng ndi lo vé viéc
khong lam chu, khéng ché dugc ning luong qua trinh
truyén dong boi vi chung ta c6 thé kiém soat dugc no thong
qua cac ché d bao vé qua tai, qua nhiét, qua dong, qua ap,
thip ap, 16i mét pha, 1éch pha ... ciia bién tan.

3. Két qua va thao luan

3.1. Mé hinh thuc nghiém dé gd han, cit

Hinh 8. Ké{ cdu cde bg truyén dong
a. Bg truyén dong lam viéc chinh;
b. B truyén dong diéu khién goc quay

Sau khi gia cong céc chi tiét chinh cta thiét bi, tién hanh
lap rap thu duoc két cau do ga nhu thé hién trong Hinh 7
va Hinh 8.

D6 gé sau khi lap rap xong, cO thé gachi tiét tai nhidu
goc d6 khac nhau, cho thay su chic chian cta mo hinh thuc
nghiém, nhu thé hién trong Hinh 9.

Hinh 9. Cdc géc dg lam viéc thiét bi

3.2. Vidn hanh thuc nghié¢m
3.2.1. Han lién két mdt bich - ong

Hinh 10. Han lién két mdt bich - ong
a. Vitri 459 b. Vi tri 90°

Hinh 11. San phdm sau khi han

Vi viée khi han & vi tri 45°, kim loai que han s& c6 xu
huéng chay doc xudng viing han tao cho moi han c6 chat
Iwgng tot nhat (d6 sau ngau dugc dong déu) so véi khi han
tai cac goc d6 khac, nhu thé hién trong Hinh 10 va Hinh 11.

Ngoai ra, thiét bi han d& dang xoay dwoc nhidu vi tri
khac nhau s& thuan 1¢gi hon cho viéc han cac d6i tuong vat
liéu khac nhau (khoi lugng, hinh dang, két cau...).

3.2.2. Cdt ong

Hinh 13. Sdn phdm cdt thii céng (a) va cdt tw dong (b)

Thiét bi 1am viéc vai toc do vo cip, dé dang luya chon
phuong 4n cit tiy thudc vao dudng kinh ciing nhu chiéu
day chi tiét, tao nén sy ndi bat cua thiét bi ga trong viéc cit
tu dong, nhu thé hién trong Hinh 12.

Bing mit thudng, c6 thé quan sat thdy san phim sau khi
duoc cit tu dong c6 dugce chét lugng tbt (duong cat déu) nhu
thé hién trong Hinh 13. Bén canh do, tdc do cat én dinh hon
s0 voi viée cat thi cong thong thuong hién nay.

4. Két luan

Qua khao sat thuc té trén thi truong, phén tich déc diém
va pham vi ing dung cua cac chiing loai d6 ga han cat cac
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chi tiét dang 6ng, bai bao da dé xuat mot d6 ga méi dé co
thé phuc vu cho viéc han, cit ty dong ung voi cong sut
vira. Sau khi Iya chon va tinh toan céac thong sé hinh hoc
clia cac bo phan chinh ciia may, tién hanh gia cong va lap
r4p da cho ra mé hinh thyc nghiém cta d6 ga méi nay. Do
ga ché tao d3 1am viéc c6 do tin cay cao, cac san phém duoc
tao ra nho su hd tro cua thiét bi nay co chét luong cao, Kkét
cu may tinh gon c6 thé di chuyén dé dang trén cic cong
truong, ¢ tinh ung dung cao, gia thanh thap va dé dang
van hanh. Tur d6, c6 thé dua vao sir dung tai cac co so hay
phan xudng gia céng co khi trong linh vuc han cét chi tiét
dang 6ng voi cong suét tim trung.
Lo1i cam on

Nghién ctru nay dugc tai trg boi Quy phat trién tiém lyc
Khoa hoc Cong ngh¢ cua Trudng Pai hoc Su pham K¥ thuat
- Pai hoc Pa Néng trong d& tai c6 mi s6 T2018-06-98.
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