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Toém tit - May cit 6ng Plasma duoc xem |a mot san phiam kha
hoan hao trong linh vuc cit thép hinh véi tbe d6 cit cao, cit duoc
nhiéu loai mau, quy céch khac nhau, hiéu qua chuyén déi ning
lwong cao hon hin so véi khi cit oxy-gas truyén théng. Phan mém
didu khién di kém céc tinh ning vé gia cong duoc tich hop sin
trén may gilp nguoi van hanh dé dang sir dung va chi phi bao tri
rat thip. Trong bai bao ndy, tac gia dé xudt mot phuong an thiét
ké va ché tao may cét éng Plasma CNC 4 tryc v6i kha ning cét
cac loai éng hinh tron, vudng, chit nhat va oval. May c6 kich
thudc tong thé 1 3500x520x1600 mm c6 kha ning cit phdi véi
duodng kinh 1&n dén 100 mm, chidu dai tdi da 3 m va chiu day tdi
da 5 mm. Pong co budc duoc sir dung dé 1am dong co din dong
cho ca 4 truc. Ngudn cét sit dung 1&8 HYLONG CUT-40H véi
dong dién tity chinh trong khoang 20 - 40A dé phu hop véi chiéu
day vat liéu cit.

Tir khéa — Méy cit dng Plasma; CNC 4 truc; cét thép hinh.

1. Pit van dé

Céc may CNC hién nay duogc timg dung rong ri trén thé
gidi [1]-[3] dé gia cong céc chi tiét phirc tap, tao nén hiéu
qua cao trong cdng viéc va nang cao tinh thim my cua san
pham. Tuy vy, img dung cong nghé CNC vao dé cat céc
ong thép dai chua phd bién ¢ cac doanh nghiép vira va nho.
Viéc s& hitu mot may cét ong Plasma ¢ Viét Nam hién nay
cling khO khan do ngudn cung cép han ché va gia thanh mot
may rat cao so véi mirc dau tu ctia cAc phan xudng co khi
nho 1&.

D3 c6 nhiéu nghién ctru d ché tao va san xuit thanh
cdng cac may cit ong Plasma va thuong mai héa rong réi
nhu may cit Plasma thép hinh CNC HDF-5060 [4] (xem
Hinh 1) c6 kich thuéc khung may 65001200800 mm
ning 1,5 tin gia thanh tai Viét Nam khoang 300 triéu dong
hay may cit lazer dng hop CMB0OLA [5] c6 trong luong
1,5 tin v6i loai ngudn cat 1000 W thi gia thanh tai Viét
Nam khoang 250 triéu ddng. Tt ca c4c may dugc néu trén
déu 1a cac dang méy c& 16n, cac doanh nghiép vira va nhod
kho tiép can duoc.

Trong nghién ctru nay, nhom tac gia dé xuat mot
phuong an thiét ké va ché tao may cit ng Plamsa c& trung
v6i kha ning cit dugce nhidu bién dang dng khac nhau st
dung cong ngh¢ CNC. Viéc img dung may cét 6ng Plamsa
vao thyc tién gidp cac xudng co khi tiét kiém duogc thoi
gian, chi phi nhan cong lao dong va nhét 13 cai thién do
chinh x4c va thim m§ cho san pham. Mic du, khéng dwoc

Abstract - Plasma pipe cutting machine is considered a perfect
product in the field of cutting section steel with high cutting speed,
cutting many types of samples and different specifications, energy
conversion efficiency is higher than when cutting oxygen -
Traditional gas. The control software comes with built-in machining
features on the machine, making it easy for operators to use with very
low maintenance costs. In this paper, the author proposes an option
to design and manufacture a 4-axis CNC plasma tube cutting machine
with the ability to cut round, square, rectangular and oval pipes. The
machine has an overall size of 3500x520%1600 mm and is capable of
cutting workpieces with a diameter of up to 100 mm, a maximum
length of 3 m and a maximum thickness of 5 mm. Stepper motors are
used to drive all 4 axes. The cutting source used is HYLONG CUT-
40H with adjustable current in the range of 20 - 40A to match the
thickness of the cutting material.

Key words - Plasma pipe cutting machine; CNC 4-axis; cutting
steel sections.

tu dong hoan toan, nhung san phém mang lai mot kha nang
van hanh dé dang va gia thanh thap hon (khoang 60 tri¢u
ddng) cac may dang c6 tren thi truong, gilp nhiéu cong ty,
phan xuong dé dang tiép can. Tuy so hitu bo phan ga dat
va kep chat thi cong, nhung nd mang lai do chinh xac cao
trong ga dat gilp cai thién do chinh xac.

Hinh 1. My cdt ong Plasma 3 fruc [4]

Bén canh d6, may con trang bi bo diéu khién riéng biét,
¢6 man hinh hién thi va c6 thé hoat dong doc 1ap ma khong
can két ndi v6i méy vi tinh. Day 1a mot sy thay thé hoan
hao cho céac bo didu khién trude day khi ma may hoat dong
can két ndi lién tuc véi may vi tinh, 1am tang gia thanh khi
can may tinh cau hinh cao di kém, kho khian trong viéc bd
tri may trong phan xuong.
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~ O nghién ctru ndy, nhém tc gia thiét ké may dé co the
cat dugc ong c0 kich thude doi voi ong tron véi duong kinh
tir 20 mm deén 100 mm va cac ong vudng, ong chit nhét ndi
tiep duong tron tir 20 mm dén 100 mm va tat ca phoi dai
[én den 3m va day tr 1,5 mm dén 10 mm. May c6 kich
thude tong the 3500x1600x520 mm véi 4 truc dugce dicu
khién bang dong co truyén ddng budc. Nguon cat st dung
la Hylong CUT-40H v¢i dong dién tuy chinh trong khoang
20 - 40A, dién ap tir 78 — 96V de phu hop véi chicu day vat
liéu cit. Cong nghe cit dwa vao nguyén Iy that chat lai
1uong khi ion hoa c6 nhiét d6 cao téi murc ¢ the sir dung
dé 1am néng chay kim loai dan dién tai diém tlrep xuc. Kim
loai néng chay s& bi thoi bay tao nén dudng céit nho ap luc
16n cua dong khi.

Tur cac yéu céu’ sdn phém’dat ra ban dau, may cit 6ng
P[asma sau khi thiét ké va ch§ tao phai du cac tiéu chi sau
dé cé thé dap ung duogc yéu cau:

- Truc X s& ¢6 hanh trinh kha dung 1a 3000 mm;

- Truc Y va truc Z ¢6 hanh trinh kha dung la 150 mm;

- Truc A sé€ phai quay du hanh trinh 360°;

- Pong co can diéu khién chinh xéc;

- Bo diéu khién tdi thiéu 4 tryc dé van hanh may.

2. Quy trinh thiét ké
2.1. Nguén cit Plasma

Céc yéu cau dé Iya chon nguon cit:

- Vat lidu cit: thép, inox;

- Chiéu day vat cat: <5 mm.

Vi cac yéu cau trén, tac gia chon ngudn cit cho méay
Plasma la nguon Hylong CUT-40H nhu Hinh 2. Céc thdng
s0 k¥ thuat ctia nguon cat nay duoc liét ké ¢ Bang 1.

-

-

Hinh 2. Nguon Plasma Hylong CUT-40H (Nguén: Internet)
Bing 1. Thdng s6 cdt ciia nguén Plasma Hylong CUT-40H

Pién thé vao 1 pha; 220 VAC + 15%
C6ng sudt cit 4,8 KVA

Chu ki 1am viéc 60%

Vit liéu cit Tt ca kim loai

Do day tbi da vat cit 12 mm

Chinh dong 20-40 A

Ap suat khi cung cép 4,5 MPa

2.2. Co ciu tong thé

Hinh 3 1a m6 hinh 3D ctua may cét ng Plasma 4 tryc
duoc thiét ké bang phan mém Solidworks. Hinh 4 14 hinh
anh thyc té ciia may sau khi dugc gia cong lép rép. Véi cac
yéu cau vé bién dang cua chi tiét can gia cong, phdi dng

tron sé can tdi thiéu la 3 truc, céc bién dang phdi khac sé
can phai gia cong véi 4 truc nén tac gia da thiét ké may voéi
3 truc tinh tién (XYZ) va 1 truc xoay (A).

Cum truc X chju tranh nhiém di chuyén tinh tién cum
mam cip sau va dong thoi di chuyén tinh tién phdi. Cum
mam cip sau gitp kep chat phdi va két hop v6i cum mam
cdp trude quay phoi (tryc @). Cum truc Y chiu trach nhiém
tinh tién ca cum truc Z va mo cit Plasma theo chiéu song
song véi ban may. Cudi ciing 1a cum tryc Z, nhiém vu chinh
ctia cum nay I tinh tién mo cat theo chiéu vudng goc voi
ban may.

00 N O Wu;
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Hinh 3. Ban vé 3D may cdt dng Plasma
1: Chan ting chinh chiéu cao chan may; 2: Khung may; 3: Ray
dan huong cho truc X; 4: Cum mam sau va cum truc A; 5: Cum
truc Z; 6: Cum truc Y; 7: Cum mam cap trudc; 8: Khung ga
mam trude va cum YZ

Hinh 4. Hinh anh thiec té ciia may cdt ong Plasma

2.2.1. Thiét ké mam cdp trucdc

Hinh 55 va Hinh 6 th¢ hién so d6 dong hoc va két cau
cia mdt mam trude. O Hinh 55, khi vit me quay lam cho
cum thanh réng con trugt (bén trai) chuyén dong tinh tien.
Khi thanh rang tinh tién lam hai banh rang trung tam tu
quay quanh truc co dinh. Thong qua chuyén dong quay do
tao nén chuyén dong tinh tien cho thanh rang bén phai
nhung ¢6 chiéu nguoc lai véi thanh rang bén tréai.

7 ——T

Hinh 5. So do déng hoc ciia mdt mam triede
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Hinh 6. Két cdu mam trude

1: Mam chinh; 2: Thanh rdng; 3: Banh rang; 4: Géi dé con ldn;
5: Con lan; 6: Thanh truot, 7: Truc do banh rang; 8: Ma dong;
9: Vit me truot; 10: Goi do vit me truot

Cum mam trude c6 dudng kinh va d6 day la 450 mm
va 88 mm, tir &6 cho thay mam cap tu thiét ké c6 kich thudc
t6i gian hon. Tir so d6 dong & Hinh 5, tAc gia tién hanh thiét
ké cac chi tiét dé dua ra két cAu hoan chinh & Hinh 6. Thém
Va0 d6, ban thiét ké con duge tinh chinh mot s6 chi tiét dé
phl hop v6i muc dich sir dung nhu ding con lin dé chuyén
ma sat truot thanh ma sat 1an.

a. Tinh toén con lian

Tai trong ti da ctia phoi 1a m, = 35 kg nén ta suy ra luc
dt lén con lan 1a Ny = 2 x g = 175 (N). Khi ct cho
phoi dang hinh chit nhét loai 16n nhat (40x 80 mm), con
lan can c6 chiéu dai 16n hon chiéu dai mat phdi. Vay chon
con lan ¢6 chleu dal 96 mm dé thuan tién trong viéc thiét
ké va nang cép vé sau.

Khi ga phoi dang tru tron, phdi tiép xdc véi con lan tai
mot diém. Do do, thyc hién m6 phong trén con lan vai luc
tap trung N; = 175 (N) tai trung diém con lan.

Hinh 77 thé hién két qua md phong bién dang cua con
lan khi hoat dong (dugc md phong trén cdng cu Simulation
ctia phan mém SolidWorks véi tiéu chuan 1SO cho dau ra
va dugc ap dung cho toan b md phong trong nghién ciru
nay). Két qua cho thay, luc s& dat cuc dai tai vi tri C v6i do
bién dang 16n nhét 12 1,2 um. D¢ bién dang nay la chap
nhan duoc dé dam bao méy hoat dong binh thuong.

URES tmem)

A C

Hinh 7. Két qud md phong bién dang ciia con ldn
b. Tinh todn cum vit me trugt

Bin v& 3D cua cum Vit me trugt va gbi d& duoc thé
hién ¢ Hinh 8. Hai gbi & cum vit me (mau xanh) duoc
két ndi véi mam chinh (mau vang). Thong qua chuyén
déng quay cua vit me lam cho dai oc¢ trén vit me di
chuyén, kéo theo ma dong di chuyén tao chuyén dong
tinh tién cho mam cap.

Hinh 8. Cum Vit me fruot va géi do
Puong kinh trung binh cua vit me [6]:

Fq
mwyvplql

d, >

Trong do6:
- Luc doc truc F, = 500 (N);
- Hé sb chiéu cao dai ¢ wy = 1,25;
- Hé sb chiéu cao ren w;, = 0,75;
- Ap suit cho phép [q] = 7.
Suy ra: d, = 4,93 (mm).
Véi hé sé an toan 1a 2, ta chon d, = 10 (mm).
Chon p = 1,75 dé phu hop véi dudng kinh vit me.
Dé tryc vit c6 tinh tu hdm, chon s méi ren: z, = 1.

Gac vit: y = arctg [zh.ﬁ] = 3,19°.
2

coss

Véi vat lidu 1am dai ¢ — vit me la thép — thép nén chon
f = 0,15 varen dang ring cua nén § = 3°.

Vi p > y nén tryc vit dai 6¢ c6 tinh ty ham véi luc tac
dung Ién dai 6c.

Tai trong tac dong Ién truc vit bao gom tai trong ma
déng va tai trong phoi: Y, m = 28 (Kg).

Hinh 9 thé hién rd két qua md phong bién dang cua vit
me truot. CO thé thay rang, khi dat luc 16n nhat
Nymax = 280 (N) 1én dai 6c thi tai dai 6¢c s€ ¢ do bién
dang 16n nhat voi do 16n 1a 1,5 pm. Do bien dang nay la
chap nhan dugc dé dam bao may hoat dong binh thuong.

URES (mm)

Goc ma sat twong duong: p = arctg ( ! ) = 8,5°.
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Hinh 9. Két qud mo phéng bién dang ciia vit me trieot
2.2.2. Tinh todn dé bén ciia khung may
~Khung may dugc lam bang thép hop c6 kich thude téng
the 1a 3500x520x520 mm. Gid st tdi trong tac dung [én
may bao gom:

- Tai trong 16n nhat phdi cat: my, = 35 (kg);
- Tai trong mam sau: my = 70 (kg);
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- Tdi trong mam trude: m, = 39 (kg). Cong sudt caa dong co: P, == =222~ 0,5 (KW)

£ S N o x , 089
Dbi vbi cac két cau dang hop, ta ¢ thé st dung cach Vi 1 = 0.89 13 tang hie flt R £
chia timg lat dé d& dang tinh toan. Két qua chia ludi va cac ot = 0,69 1atong nicu suat cua co cau.

diéu kién bién duoc 4p dung dé tinh toan do bién dang cia Momen xoan cia dong co:
khung may dugc thé hién ¢ Hinh 10.

Tai trong tac dung Ién khung méy bao gom:
- Tai trong mam trudce va phoi: m; = 565 (kg);
- Tai trong mam sau va phoi: m, = 875 (kg).
SuyraF, = 565 (N) vaF, = 875 (N)

£

6 6
T = 9,55X10°XP, — 9,55%X10°x0,5 ~ 7958 (Nmm)
Vy 600
Trong do: V, la van téc téi da cua vit me.
Chon ddng co dién cho bo truyén truc X nay la dong co
hai pha loai 86HS8040A4J véi momen xoan 1a 8,5 (Nm).

A W N

Hinh 12. Két cdu bé truyén truc X
. . . 1: Con truot; 2: Pai dc vit me bi; 3: Ray truot; 4: Vit me bi;
Hinh 10. Chia luéi va dat diéu kién bién cho khung may 5: Géi d vit me bi; 6: Déng co bude
2.2.4. Thiét ké cum YZ
Hinh 13 th¢ hién két ciu cia cum YZ. Cum nay dugc
thiét ké dua trén hai cum tinh tién (iéng Ié dugc két noi
vu()r]g gdbc véi nhau. Moi cum bao gom mot d?ng co buéc
truyén dong cho vit me bi, nho hai thanh ray dan huéng ma
cum tinh tién mot cach chinh xac.
Phuong phap tinh todn cua truc YZ ciing giéng voéi
phuong phép tinh toan cua truc X (tai Muc 2.2.3.).
Hinh 11. Két qua m0 phong bien dang ciia khung may Tur cac cong thic tinh toan ta chon duoc vit me diing
Hinh 11 the hién két quda md phong tinh toan dg bien  cho 2 bg tryc nay la vit me bugc 10. Momen xoan ciia dong
dang cua khung may. D¢ dang thay, diém chiu lyc lén nhat  co tryc Y va truc Z la:
la tai vi }rl n]am cap Sau_}/é’l'd(f).l:)lén dang\lc’m ?hét trén T, ~ T, ~ 1,08(Nm)
khung xap xi 35 pm. Gia tri bien dang nay ndm trong
khoang cho phép bién dang cua két cau may.
2.2.3. Thiét ké tinh toan b¢ truyén dong truc X
Hinh 12 thé hién két cau 3D cta b truyeén truc X. V6i
nguon cat duge st dung trong nghién ciru co toc d6 cat t01
da 1a 3000 mm/phut vai phoi thép day 2 mm. Do vay, lay
toc d toi da cho truc X 1a: V, = 3000 (mm/phit).
Frs1 = py X N = 0,57 X 95 x 10 = 542 (N)
Fmsz = He X Ny = 0,57 x 35 x 10 = 200 (N)
Trong do: u, 1 hé sb ma st lan.
Trong lugng cua tai:
F=F, =Fuq+ Fneo =742 (N)
Trong do:

~Gm—

Chon dong co dién cho bo truyén truc X vatruc Y la
d6ng co budc 2 pha véi momen xoan 1a 1,8 (Nm).

Luc doc truc: F,.

Cong suat 1am viéc cua vit me:
p = _FXVx _ 742x3000
T 10002xpy 100025

Hinh 13. Két cdu cum YZ

2.2.5. B¢ mam cgp sau

Hinh 14 thé hién két cdu 3D ctia cum mam sau. Nguyén
Trong dé: Iy hoat dong: Khi phdi dugc ga trén mam cz_iAp (7), dudi
chuyén dong quay cua dong co bude (3) thdng qua bo
. . truyén banh rang (2) lam quay phdi va mam cép (7) trong
-V, = 3000 (v/p) vong quay t6i da cua dong co. qua trinh gia cong.

= 0,45 (kW)

- px = 5 la budce cua vit me;
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Pé tinh chon 6 1an cho mam cip sau, thi ta ¢6 hai cach:

- Chon kich thuéc cua 6 lan théng qua kha ning chiu
tai trong tinh.

- Chon 6 1an thong qua tudi tho khi sir dung 6 lan.

Trong nghién ctru ndy, 6 lan quay rat cham khi chiu tai
(n <10 (v/p)) va chiu tai lién tuc hodc xung tai gian doan
nén viéc tinh toan 6 1an dya vao tai trong tinh cua n6. Ngoai
ra, khi tinh toan 6 1an nhédm tac gia con quan tam dén ty so
gilta s tai trong tinh co ban danh dinh va tai trong tinh
twong duong, tao ra do an toan khi xuat hién bién dang du
khong thé chap nhan dwoc trén cac con lan va cac vong bi.
Tt cac yéu cau ve ky thuét ve viéc chon kich thudc 6 lan,
nhoém tac gia da chon 6 bi c6 ky hiéu 16024 ctia hang SKF.

(3]

6

Hinh 14. Két cdu cum mam sau
1: O lan; 2:Bj truyén bél]h rang; 3: Bong co; 4: Ga dong co;
5: O truc; 6: G& 6 truc; 7: Truc va mam trudc
2.2.6. Tinh chon déng co mam sau
Do trong lugng cua tai P,y; , trong lugng ciia mam sau,
trong lugng cia mam trude nén trong qua trinh hoat dong
thi cAc momen can s& duoc tao ra tai vi tri 6 1an nhu duogc
thé hién & Hinh 15. Do do, ddng co khi thdng qua bo truyén
bé&nh rang phai tao ra mot momen 16n hon tong cAC momen
can dé giup phéi chuyén dong.
. 7, P
-*":/i\ Md‘.‘

Hinh 15. Momen cdn trén truc quay mam sau

.
Pu

Hinh 16. Phan b lyc trong 6 lin
Phuong trinh ¢an bang lyc:
FE. = Fy + 2F,cosa + 2F, cos(2a) ... + 2F, cos(na)
Trong do:
Z: Tong s6 con lan cua 6 lan, 6 ldn 16024 ¢6 Z = 20;

n< % — mot ntra s6 con lan nam trong ving chiu tai,
n=>5;
E,: Phan lyc tai con lan;
F,: Tong phan lyc cua 6 lan.
Momen can ctia 6 lin 16024:
M, =M, =F,d=F.ud= 0844 (N.m)
E,: lyc ma sét caa 6 lan;
d: khoang cach nho nhat tr con lan dén tam,
d =126 mm;
w: hé sé ma sat, u = 0,006.
Tuong tu cho momen can tai 6 1an mam cip trudc:
M; = 1,05 (N.m)
Téng momen can cuda truc quay:
M =M, + M, + M; = 2,74 (N.m)
'Chon dong co budc hai pha 86HS8040A4] véi momen
xoan 8,5 (Nm) dé dong b vai dong co truc X.

Véi:

3. Thiét ké hé théng diéu khién
3.1. So dé mach dign

So d6 déu day dé diéu khién céc khdi dong luc cua
may cét éng Plasma duoc thé hién & Hinh 1717. Sau khi
d4u day xong, ta cAn phai thyc hién didu chinh cic bo
driver dé c6 thé diéu khién duoc cac dong co bude. Pi
v6i driver DM556, can diéu chinh dong diéu khién la
3,3A va ddi véi driver MAB860 1a 5,4A thong qua céc nit
nhén trén b diéu khién.

Trong mach dién ndy, do mach dién bao gém ca dong
cép cho bo diéu khién va dong cip cho cac dong co budce
clia CAC tryc nén rat dé gy ra hién tuong qua dong khi dong
co bi qud tai. Vi vay, Aptomat (MCB) c6 vai tro rit quan
trong trong viéc bao vé€ mach. Bén canh do, viéc lép clu
chi trude va sau ciing quan trong khdng kém trong viéc bao
vé bién &p va mach dién. Di véi driver cho dong co bude
57 dung dong mot chiéu nén khi ddu day phai chi y chiéu
dong dién, tranh gdy hong hoc cho driver.

220V

Chinh luu
T

Driver DM556

Bong co bude 57
o

H
LRR R

B4 didu khidn
'CNC XC809D

Hinh 17. So d6 dau day diéu khién cac khoi dong hec ciia may
3.2. H¢ théng diéu khién CNC
Bo diéu khién CNC XC809D (Hinh18) duoc sir dung
trong nghién ctru nay giup dicu khién cac co cau mét cach
dé dang hon. B9 diéu khién nay c0 thé diéu khién dong co
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budc va dong co servo thong qua cac driver thdng dung
tuong tng nhu MA860, MA860h, DM556, ... NG sir dung
bo Vi xtr Iy hiéu suat cao 32 bit, sir dung cdng ngh¢ dicu
khién da tac vu thoi gian thuc va cdng nghé ndi suy phan
ctmg, lién két day du, thuat toan chuyén tiép dong nho toc
d6 cao. Do chinh xac noi suy 1én d¢én 0,001mm, téc do cao
nhat & 30 m/phit. Ngoai ra, ngudi ding c6 thé doc va luu
dir liéu thong qua qua cong USB.

Dé c6 thé tao G-code cho méy cét Plasma CNC 4 truc,
ngudi ding ¢6 thé ding cc pham mém cét dng chuyén
dung nhu SheetCam, FlashCut, TubeCut hodc cac phan
mém quen thudc nhu Creo Parametric hay MasterCam.
Trong d& tai nay, tac gia st dung phin mém Creo
Parametric dé c6 thé tao ma diéu khién cho 4 truc.

zlc)- ] <
~f<)=] ]~
AEEED
af . “flals
ME R

L\

Hinh 18. B¢ diéu khién CNC XC809D

Trong nghién ctru nay, nhém tac gia st dung tong
cong 4 dong co bao gébm 2 dong co budc 86HS8040A4)
va 2 dong co budc 57HS7630. Bo didu khién XC809D sé&
diéu khién cac dong co bude théng qua cac driver chuyén
dung, d6 la: Driver DM556 dé diéu khién dong co
57HS7630 va driver MA860 dé¢ diéu khién dong co
86HS8040A4J. Céc driver cd thé diéu khién cac dong co
budc theo ché do vi budc gdm 1/2, 1/4, 1/8,... Dé tang do
chinh xac ciing nhu trdnh chon vi budc qué 16n gay ra
viée truot budce, tac gia chon vi bude 1/16 ¢6 nghia I can
3200 xung dé quay mot vong dong co bude ddi vai dong
co hai pha 200 budec.
3.3. Vin hanh
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Hinh 19. Qua trinh thuc hién cdt 5ng
Hinh 119 va Hinh 20 thé hién quy trinh thuc hién cat
ong trén may cat ong Plasma CNC 4 truc va hinh anh thyc

té ctia san pham duoc gia cong. Sau khi nhan ban v& hodc
yéu cau cua khach hang, ching ta bt ¢au phat hoa chi tiét
trén cac phan mém 3D nhu SolidWorks, Creo... Tiép dén
chuyén qua c4c phan mém CAD/CAM dé bat dau md
phong va tao m& van hanh may nhu céc file cd dudi NC,
Gcode, ... Sau khi c6 dugc ma chay may, chiing ta bat dau
gé phdi vai toa d6 va cac truc phi hop nhu trén cac phan
mém CAD/CAM di md phong tir trude. Cubi cling ching
ta nhap ma vao bo diéu khién bang cong USB hoidc céc
cong khac c6 trén bo diéu khién va bat dau chay may.

Hinh 20. Hinh dnh thiec 1é ciia san pham

4. Ban luin
4.1. Uu diém

Khi muc gia ciia cac may CNC hoat dong trong cong
nghiép trén thi truong hién nay co the Ién dén hang trdm
triéu, thi V(’)‘i»ChiéC may chi phi chi ch}ra téi 60 triéu cua
tac gia co6 thé dap ang duoc cac yéu cau hién nay, khdng
chi cac doanh nghiép ma cac doanh nghiép vira va nho
deu c6 theé tiep can s¢ hitu chi€c may nay. San pham hoan
toan dap ung dugc cac nhu cau tu dong hod, t6i wu nhan
cong Ié}m viéc va dem lai hiéu qua cao trong cong nghé
sdn xuat che tao hién nay. May c6 the ga nhicu loai phoi
tur phoi tron dén phoi hop nhd cum mam cap dugc thiét
ké dac bi¢t so véi cac may co trén thj truong. Viéc g
dung bo diéu khién CNC 4 truc gilp cho nguoi dieu khién
may dé dang thao tac va dé dang nang cap cho céc ung
dung sau nay.

4.2. Nhwoc diém

B diéu khién ciia may 12 bo diéu khién 5 truc nhung
hién tai, [néy chi dang dugc thiét ké hoat dong véi 4 truc,
vi vay vét cat chua duoc dep. Trong qua trinh hoat dong,
may con gap phai mot so van dé ve do chinh xéac khi quay
phoi va van dé vé vét cat chua toi wu. Viée cai tién san
phim dé dua ra thi truong thwong mai can thém mot
khoang thoi gian san pham dugc hoan thién nhat.

4.3. Hwong nghién ciru trong twong lai

- Cai thién bo kep mam cap sau bang mam cdp tu dinh
tam 2x2 @é ga ph6i mét cach chinh xac.

- Phat trién co cau may 1én 5 truc dé c6 cat mép vai mot
goc nghiéng nhat dinh theo dung yéu cau, gilp viéc lap
ghép céc chi tiét chinh xac hon.

- Ngoai ra, c6 thé nang cap thém co chu cap phoi tu
d6ng va st dung hé thong kep phoi bang khi nén, nang cao
sy tur dong hoa trong san xuat.

- Danh gia cac thong s6 ky thudt quan trong cua may
nhu tan s6 riéng [8], [9], [13], mat c&n bang déng [14]-[15].
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5. Két luan

Nhom tac gia da thiét ké va ché tao thanh cong may
cht 6ng Plasma CNC 4 truc. C6 thé cét cac bién dang
tir don gian dén phtrc tap voi do sai s6 thap. May chay
on dinh va c6 thé dua vao san xuét hang loat. May cit
ong Plasma CNC 4 truc khéng nhimng gidp cho doanh
nghiép tiét kiém rat nhiéu thoi gian trong qua trinh thi
cdng cac cong trinh sir dung dng thép ma con dem lai do
tham m¥ cao hon va nang cao chét lugng lap dat thi cong
ctia phan xudng. Khong chi dé cho mét doanh nghiép nao
d6 str dung, ma may cit dng Plasma con cd thé mang lai
nhiéu gié tri cho hau hét cac cong ty, phan xuong sir dung
thép dng, mot loai thép khong thé thiéu hién nay. Véi viéc
phat trién may cat Plasma, nhom tac gia tin rang no6 gidp
nang cao chat luong va sy phét trién cho nganh co khi cia
dét nude.

Loi cdm on: Nghién ciru nay dugc tai trg boi Cong ty
TNHH SX-TM Co khi Bach khoa, Pa Nang.
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