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’ THIET KE VA CHE TAO THIET BI CNC CONHO
TiCH HQP VOI MO CAT PLASMA PHUC VU CONG TAC PAO TAO
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Tém tat: CNC la cong nghé diéu khién mdy c6 sw hé tro ciia may vi tinh da va dang dwoc img dung rong rdi
trong viéc ché tao ra cdac san phcfm phuc vu doi séng, xd hoi. Cac may CNC duoc trang bi tgi Truong Cao
dang Ky thudt quén sw 1 1a mdy san xudt cong nghiép, c6 két cdu phirc tap, khi hoc vién thiee hanh thuong
xay ra huw hong, ton nhiéu thoi gian cho khdc phuc sw ¢é, gdy anh hiong dén qud trinh hoc tdp ciia hoc vién.
Bai bdo trinh bay ndi dung nghién ciru thiét ké va ché tao thiét bi CNC c¢& nhé tich hop véi mé cdt Plasma
giip hoc vién dwoc thao tac trén thiét bi trude khi thuce hanh trén may CNC céng nghiép nham han ché hu
hong xay ra. San pham c6 ddy di cdc tmh nang nhu may CNC cong nghiép, ddng thoi co kich thudc nho,
khéi heong nhe, tinh co dong cao, tinh on dinh, d¢ tin cdy, dg chinh xdc cao, dé sir dung, gid thanh hop Iy.
Thiét bi sit dung nguon dién 220V nén thudn tién trong qud trinh sira chita, hudn luyén, dam bdo yéu t6 co

déng trong thoi chién va thoi binh.

Tir khoa: Plasma CNC, thiét bi CNC c¢0 nho, stra chira vii khi trang bi, DDCS V2.1, DM542.

1. PAT VAN BE

Ngay nay, sy bung no cta cudc Cach mang cong
nghiép lan thir tu da tac dong manh mé& dén sy phat
trién ctia tu dong hoa san xuat. Vai tro ciia cong
nghé ty dong trong chién luge cong nghiép hoa, hién
dai hoa nén kinh té néi chung va linh vyc quén sy
no6i riéng cd y nghia vd cung quan trong. Cong nghé
diéu khién CNC (Computer Numerical Control) da
va dang duoc ung dung rong rii trong viéc ché tao ra
Cac san pharn phuc vu doi song, xa hdi. bay la cong
nghé diéu khién may c6 su hd trg cia mdy vi tinh, c6
kha nang ty ddng hoa cao.

Tai Trudng Cao ding K§ thuat quan sy 1 di duoc
trang bi mot s6 may gia cong co khi c6 cong nghé
diéu khién CNC, cac may CNC dugc trang bi tai
Nha truong 13 may san xudt cong nghiép, c6 két ciu
phirc tap, khi hoc vién thuc hanh thuong xdy ra hu
hong, t6n nhiéu thoi gian cho khic phuc su ¢, giy
anh hudng dén qua trinh hoc tap ctia hoc vién. pé
tranh tinh trang hu hong xay ra, can c6 mot thiét bi
CNC ¢ nho, co két cAu don gian, d& stra chira dé
cho hoc vién thyc hanh lam quen trudc khi tiép can
voi may CNC cong nghiép. Thuyc té, tai nhidu don vi
sira chita vira va nho, di dugc trang bi may cat
Plasma cam tay phuc vu thyc hién nhiém vy stra

'Khoa Co ban-Ky thudt co s¢, Truwong Cao dang Ky thudt
Qudn su 1 ’

’Phong Héu can-Ky thudt, Trwong Cao ding Ky thudt
Qudn su 1

" Tdc gia lién hé

chita. Tuy nhién, véi nhitng chi tiét phirc tap va yéu
cau chinh x4c, tién hanh cit thu cong khong dam bao
chit lugng san phim, gdy anh huong dén chat lugng
cong tac sua chira.

K¢é thira cac két qua nghién ciu trudc day nhu:
Design and manufacturing of a 4-axis cnc plasma
tube cutting machine (Nghi Ngo Thanh et al, 2023);
Design and manufacture CNC plasma cutting
machines (Nhiem Ngo Hoai et al, 2022); Design and
Manufacture of Model for 3-Axis CNC Mini Milling
Machine (Thu Trang Nguyen Thi et al, 2018); Design
and manufacture a miniature 3-axis CNC wood
engraving machine (Bang Tao Quang et al, 2022);
Research design and manufacture desktop 3-axis
CNC milling machines (Hong Linh Nguyen, 2014);
Influences on plasma cutting quality on CNC
machine (Kudma et al, 2019); nhom téc gia tién hanh
nghién ctru thiét ké va ché tao thiét bi CNC c¢& nho
tich hgp voi mo cit Plasma phuc vu cong tac dao tao
tai Truong Cao dang K¥ thuat Quan sy 1 gitip ning
cao chat luong giao duc dao tao tai Nha truong.
Huédng toi muc tiéu san xuit may CNC ¢ nhé cung
ce”ip cho cac kho, tram, xudng stra chiia trong toan
quan nhim nang cao chat lwong, hiéu qua cong tac
sua chira vii khi, trang bi k¥ thuat.

Trong nghién ctru nay, nhom tac gia thiét ké thiét
bi CNC tich hgp v6i mé cat Plasma c6 thé cit duoc
thép tdm phang hodc khong phing c6 chiéu day tuy
thudc vao ngudn Plamsa dugc tich hop, gidi han
hanh trinh theo cac h¢ truc toa d6 Ox la 450mm, Oy
14 650mm, Oz 1a 100mm. Kich thudc tong thé cua
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thiét bi 1100x900x1200mm duogc diéu khién bang
dong co bude, ngudn dién cap cho thiét bi 1a 220V.

2. NOI DUNG NGHIEN CUU

2.1. Co s6 ly thuyét vé cong nghé cit Plasma

Miy cit Plasma dya vao nguyén 1y hoat dong
ctia loai khi Plasma d¢ thyc hién qua trinh gia céng
cit got kim loai. Nguyén 1y gia cong Plasma dua
trén nhiét 6 cao va téc do di chuyén 16n

ctia dong khi phun tir miéng cta dau cit Plasma
dé cit dat vat liéu bang kim loai.

Cac loai khi thuong sir dung trong qué trinh cit
Plasma 1a khi Oxi, Nito, khong khi & dang lam sach
va nén hodic hon hgp khi Hydro-Argon. Khi Nito
thuong duoc st dung dé cit cac kim loai mau vi né
cho bé mit cat sach nhat. Khi Oxi gitp cai thién van
dé truyén ning lwong vao hd quang véi co ché phan
ly tai hop. Khong khi dugc sir dung pho bién nhat dé
cat Plasma.

Dé cit dugc kim loai, may cit Plasma c6 nguyén
1y hoat dong nhu sau:

+ Giai doan 1: Tin hiéu khoi dong dugc gui toi
ngudn cong suat DC. Khi d6, déng thoi xudt hién
dién ap mach hd (OCV) va khi phun ra mo cit.

+ Giai doan 2: Sau khi c¢6 luong khi 6n dinh, mach
tan sb cao (HF) dugc kich hoat. HF phéng ho quang
giita dién cuc va dau phun bén trong mo cit va hod
quang 1am cho khi thoi qua d6 bi ion hoa. Khi din
dién tao nén dong dién gitta dién cyc va dau phun va
két qua 1a hinh thanh ho quang mdi (pllot arc).

+ Giai doan 3: Khi ho quang moéi tiép xtic véi vat
cit, ho quang Plasma hinh thanh gifta dién cuc va
vat cat. HO quang Plasma lam néng chay kim loai,
va ludng khi téc do cao thdi di kim loai nong chay.

+ Giai doan 4: Sau khi tao duogc dong hd quang
Plasma 6n dinh, mach tan s6 cao bi ngat

2.2. Nghién ctru, thiét ké ché tao thiét bi CNC
¢&' nhé tich hop véi mé cit Plasma

2.2.1. Yéu cau vé thiét ké thiét bi CNC cé nhé
tich hop v6i mé cit Plasma

Yéu cau k¥ thuat cia thiét bi CNC c& nho tich
hop v6i mo cit Plasma:

- bam bao d6 ciing viing khi lam viéc.

- An toan, dé van hanh khi sir dung.

- Hoat dong hiéu qua, cht luwong san phém t6t.

- Dé vé sinh, lau chui, stra chira, bdo tri, thay thé
cac chi tiét khi hong hoc.

- Chi phi, gia thanh phu hop.

dIZ\/4'1’3F” =\/4.1,3.3.13 =\/4.1,3.3.242,13

7Z[O'K] ﬂ[O‘Ch] 7.300

- Kha nang ty dong hoa cao.

Hanh trinh va kich thuée so bd cua thiét bi:

- Hanh trinh téi da theo phuong truc X khoang
450 mm;

- Hanh trinh téi da theo phuong truc Y khoang
650 mm;

- Hanh trinh t6i da theo phuong truc Z khoang
100 mm;

- Kich thudc bao cua thiét bi (dai x rong x cao):
1100x900x1200 mm

2.2.2. Thiét ké hé théng truyén dpng co khi

Pé dam bao do chinh xac, hé thdng truyén dong
co khi cyc ky quan trong, tac gia lya chon hé thong
truyen dong vit me-dai oc bi. Qua trinh tinh toan,
thiét ké duoc thuc hién nhu sau:

Chon vat liéu:

- Vit liéu ché tao vit me thép 15CrMnSi.

- Vit liéu ché tao dai 6c bi thép 18CrMnTi.

- Mt lam viée ciia co ciu vit me - dai ¢ bi can
dugc t6i dén d6 cing HRC 60.

Xac dinh luc doc truc (F,):

Tiép xuc gita bi va rdnh vit dang nira cung
tron (hinh 2) duogc s dung phd bién nhat, ban
kinh ranh 1, gan bang ban kinh vién bi R, s€ giam
toi da ng suét tiép xuc, c6 the chon ry/R; = 0,95
+ 0,97, gia tri r;/R; s€ lam tén that do ma sat 1
céch 10 rét.

Trong do:

- P 14 trong lwong cua ddi trong, N;

- N 1a phan lyc, N;

-Luc F=P.cos 450, N

- Lyc ma sat F,; = £ N, N.

Thay vao ta dugc: F,=F + F

Véi cdc thong sé dau vao cua thiét bi:

P 1a trong lwong cta déi trong; P = 30 kg =300 N;

N 1a phan lyc; N=P =300 N;

Luc F = P.cos 45° = 300.cos 45° = 212,13 N;

Luc ma sat F,, = fN=0,1.300 =30 N.

Thay vao ta duoc: F, = F + F,,s = 212,13 + 30 =
242,13 N

Xac dinh so by duong kinh trong d;:

d > 4.1,3F, (1)
m[ok]
Trong d6: F, - lyc doc truc, N; [ok] = [on] =

oa/3 V01 G, - gi61 han chay cta vat li¢u vit me.
Thay vao cong thirc (1), ta dugc:

=2,00(mm)

Chon dudng kinh trong cua truc vit me st dung cho hé thong truyén dong truc X, Y theo day tiéu chuan

trong thyc té d; = 08 mm.
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Hinh 1. M6 hinh 3D thiét bi

Chon cdc théng sé ciia bj truyén:

Theo tiéu chuén tinh chon thiét bi dan dong
DIN 69051:

- Buong kinh bi, chon dy, = 3,175 mm

- Budc vit, chon p = 02 mm

- Buong kinh vong tron di qua cac tdm bi (theo
tiéu chuin cua hang HIWIN): Dy = PCD = 25,6 mm

P.C.D

Hinh 4. Kich thuéc hinh hoc theo tiéu chudn

Hinh 2. Céc thong s6 hinh hoc

w Direct coupling

Hinh 3. So do tinh todn luc

Chon loai vit me - dai dc bi 1a model 25-5T3
(Hinh 5).

Trén co s& chon kich thudc cho truc vit me, lwa
chon duoc cac thong sé cho dai ¢ bi.

Kiém nghiém bén truc vit me:

Tai trong riéng doc truc dugc xac dinh theo
cong thuc:

q,=F,1(Z,d;2) @)

Trong d6:  F, la luc doc truc, N;

Zy 1a sb bi trén cac vong ren lam viéc,
Z,=nD,K/d, -1

y 1a hé s6 phan bd khong déu tai trong cho cac
vién bi, y = 0,8.

Thay vao cong thuc (2), ta dugc:

q,=F,/(Z,d;1)=484,26/(33,94.4,763°.0,8) = 0,79 (MPa)

Tir khe ho tuong d6i va tai trong riéng doc truc ds ta
xac dinh Gng suat 16m nhat 6, = 2200 MPa

Tti O Gmax thoa min diéu kién: o < [0 ]

V61 [Omax] = 5000 MPa

ox

= !
= f
H =
| 1
§ P
I A I
fHH I @ = IR
I
QL WAL
[
1/8PT ) # o )
OiLHOLE | RS oo s
I}
o3} 006
oF
Size Dyamic  Static Nut Flange Bolt
Model | PCD.  RD g’u" Circuits S“L';:‘/f:‘r d  Load
O Lead Clkgl Coligl Do L F T BCDE X Y 2
20-5T3 20 5 206 17324 3175 3 39 852 1767 34 100 58 30 46 8S 95 &5
20-5T4 20 5 206 17324 375 4 54 1091 2356 34 1 58 30 46 55 98’85
20-673 20 6 208 16744 3969 3 39 1091 2081 3% m 58 29 46 85 95 55
20-6T4 20 6 208 16744 3969 4 54 1398 2774 36 127 58 29 46 85 95 S5
25-5T3 ril 5 256 22324 3175 3 55 m 21 4“0 100 63 30 51 85 95 88
25-5T4 25 5 256 2232 3175 3 s 1252 3085 4“0 10 63 30 51 5SS 95 SS
413 25 & 258 2176 3989 3 s 22 72 0 M @ 2 s 55 95 55
25-6T4 25 6 258 21744 3969 4 % 1628 3482 “ 127 63 29 51 a5 S5l I8S
32-5T3 32 5 326 29324 3175 3 64 mz 3081 “8 100 k) 30 6 66 N 65
32-5T4 32 5 326 29324 3175 3 82 1431 4108 48 10 75 30 81 66 n 65
32-673 k73 6 328 28744 3969 3 65 1446 3620 50 m s 2 8 66 N 65
a6T 32 6 308 2WUs 399 & @ 182 425 0 127 75 2 &1 66 1 65
32-8T3 32 8 33 28132 4763 3 68 1810 “227 52 139 84 35 68 9 % 85
32-8T4 32 8 33 28132 4763 4 82 217 5635 52 157 B4 35 68 9 4% 85
Q013 2 10 334 2691 630 3 @ 2% S S 15 88 33/ M 9 1 85
32-10T4 32 10 334 2691 6350 4 82 3252 7102 56 185 88 35 70 9 % 85
40-5T4 “0 5 406 37324 3175 4 9 1599 5280 54 15 90 35 72 L % 85
@ST6 4 5 406 ;32 375 6 M6 25 79 S WS % 3B T2 9 1 85
Hinh 5. Chon | f dai oc bi th
¢ 76
tiéu chuan cua hang HIWIN

Tinh toan tuong tu, ta Iya chon duong kinh trong
cua tryc vit me st dung cho hé théng truyén dong truc
Z theo diy tiéu chuan trong thyc té d; = 20 mm, budc p
=10, duong kinh bi d, = 3,175 mm, model 20-5T3.

Tinh todn lwa chon 6 lian cho truc vit me:

Trong co cAu ban truot truc X, Y va Z, tai trong
chii yéu tac dong lén ray dan huéng, do d6 ma Iyc
tac dung theo phuong vudng goc 1én co ciu tryc vit
me 14 khong dang ké hay no6i cach khac khi tinh toan
dén 6 lan truc vit me chi dé y dén luc doc truc tac
dung lén tryc vit me va co thé xem F, = 0. Tuy nhién
trong qué trinh hoat dong xay ra hién tuong rung lic
trong co cau, do d6 yéu té dinh tAm ciing quan trong,
do vay ta chon 6 bi d& chan. Loai 6 ndy vira c6 tac
dung d& vira ¢6 tac dung chan.

Theo tiéu chuan véi duong kinh truc vit me d,
= 25 mm chon kich thudc doan truc lép v6i 6 lan
ds = 20 mm. St dung module Bearing trong phan
mém SolidWorks dé tinh toan thiét ké 6 lan. Theo
tiéu chuén, ta lya chon loai 6 lin d& chin model
DIN 628 - 7304B c6 cac théng s6 B =15 mm, d =
20 mm, D =52 mm.
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Supported
Y7777,

[T :

mEm=sa/

Hinh 6. Keét cau bo tri 6 lan cho truc vit me

L8 Model d1 d5 dé d7 8
L12 L1
L8 10 10 8 76 M8x075 6
12 12 8 76 M8X075 6
=i 14 14 10 9.6 MI0x0.75 8
St 16 16 12 115 Mi2x1 10
20 20 15 143 Misxi 12
a) b)

I ® ® o o

Frg
Fa
—

Hinh 7. So dé tinh todn 6 lan cho truc vit

Recommended Bearing

L3 L4 LS L6 L7 L8 E98| NET08 BE11N liE128 RE13 bxt1

L .Iv.v
DIN625 DIN625 628 720
16 7 29 26 0.9 39 50 56 18 10 12 3.0x1.8 608 738B
16 7 29 26 09 39 50 56 18 10 12 3.0x1.8 608 7388
20 9 37 34 115 45 54 62 20 10 14 3.0x1.8 6200 7200BTVP
2 10 Al 38 115 46 56 66 20 10 14 40x25 6201 7301BTVP
22 n 47 4b 1.15 55 70 84 25 13 16 5.0x3.0 6202 7202BTVP

Hinh 8. Két cau truc, 6 d& chén (a) va bang théng sé két cau 6 lan cia hing HIWIN (b)

Tinh toan tuong ty, ta Iya chon loai 6 lan d& chan
cho b truyén vit me dai dc bi truc Z 1a model DIN
628 - T1 7201B ¢6 cac thong s B = 10mm, d =
12mm, D = 32mm.

Lya chon géi do é lan:

Theo yéu cau thiét ké va ché tao clia cum dan dong
truc vit me, ta Iya chon phuong an la sir dung cac san
pham gdi d& truc c6 ban sin ngoai thi trudng.

BKType, ¢ e 8Ctore b I | BF Type.
T ez
R
T 1\ I
-|—|— - — - o«
|
] S
’i | v 2
e el =[]
® l L Le
.
Body Sizes Datum Fixing Holes (BK) Floating Bearing Unit (BF)
Part +002 [s002 Part Part
No B H | H b h [ P | di|d2| No L|L]d Bearing Ci |Cz| No o | Bearing| L¢
BK/BF10(60 (39 (28 |30 2 15 (46 |66 [5.5 | BK10 | 34 | 25 | 10| 7000DFGMPS [ 13 | 6 |BF10 (8 60822 20
BK/BF12(60 [43 [31 |30 p-3 18 (46 (6.6 [5.5 | BK12 | 34 | 25 | 12| 7001DFGMPS | 13 | 6 | BF12 | 10 | 60002Z| 20
BK/BF15(70 (48 [32 |35 2 18 |54 |66 [5.5 |BK15 | 38 | 27 [ 15| 7002DFGMPS5 | 15 | 6 | BF15 | 15 | 6002ZZ| 20
BK/BF17 (86 |64 |47 |43 » 28 |68 |90 6.6 [BK17 | 51 | 35 [ 17| 7203DFGMPS5 | 19 | 8 | BF17 | 17 | 62032Z] 23
BKBF20(88 |60 |42 |44 [3s |22 |70 |00 foi6 |BK20 | 51 |35 | 20| 7004DFGMPS | 19 |8 |BF20 |20 | 600422| 26
BK/BF25(108|80 |59 |53 [48 |33 [8s |10 fo.0 [ BK2s | 63 | 42 | 25| 72050FGMPS | 22 | 10 BF25 | 25 | 620522| 30
BK/BF30(128(89 |65 |64 |51 [33 [10214.011.0[ BK30 | 70 | 45 | 30| 7206DFGMPS | 23 | 11 |BF30 |30 | 620622| 32
BK/BF35(140|96 (86 |70 52 35 |114 |14.0 [11.0/ BK35 | 79 | 50 | 35| 7207DFGMP5 | 26 | 12| BF35 | 35 | 62072Z| 32
BKBF40[160110]73 |80 [s0 |37 [130 180 f14.0 BKa0 | 91 | 61 | 40| 7208DFGMPS | 33 | 14| BF40 |40 | 620822] 37

Hinh 9. Cdc théng so kich thuéc cia goi 3o BK/BF

3

Hinh 10. Cdu tao cia goi d

Qua tim hiéu va tham khao cac dang gbi dd, ta
chon loai géi dd duoc ché tao theo tiéu chuén loai
BK15 va BF15 dung cho truc X, Y; BK12 va BF12
dung cho truc Z (Hinh 9, 10).

2.2.3. Tinh todn, thiét ké khung dé thiét bi, gid
do phoi va mang hirng phoi

Két ciu khung d6 cua thiét bi CNC ¢6 nhiém vu
dd toan bd cac bd phan dat trén n6 va dam bao diéu
kién bén va on dinh khi cac thiét bi nay hoat dong.
Két cau khung d& cua thiét bi CNC 1a cac thanh thép
hop duoc lién két voi nhau bang lién két han. Kich
thuéc khung d& duge tinh toan phi hop véi thiét bi
CNC duoc thiét ké. Khi gia cong can chu ¥ dén do
song song, d6 vudng goc va do phang hai thanh bén
cuia khung dd, dic biét tai vi tri ga dit bo phan dan
hudng, Tién hanh xdy dyng mo hinh 3D khung d&
thiét bi, st dung modun Simulation trong phan mém
SolidWorks dé kiém bén.

Tién hanh kiém bén véi céc kich thude khac nhau
ctia vat liéu ché tao, voi vét lidu lam khung d& 1a thép
hop vudng C45 vaéi cac kich thude 50x50x2 mm, thu
duoc két qua nhu sau: (mg sudt 16n nhit tic dung 1én
khung d& c6 gia tri 1,497.10° (N/m’®) nho hon tng suét
chay cua vat lidu 1 5,300.10° (N/m’), dugc phan b tai
vi tri cac goc han va phan chinh giita canh dai nhét cta
khung d& (Hinh 11b). Chuyén vi (@6 vong) 16n nhat tai
phan chinh giita canh dai nhat ciia khung d& véi gia tri
9,975.10° (mm) (Hinh 11c).

a) So dé phan bo tdi trong
Hinh 11. Tinh todn thiét ké khung dé thiét bi trén phan mém SolidWorks 2018
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Vi thong sé tai tac dung 1én khung d& thiét
bi du kién khoang 300 N, qua md phong bing
phan mém cho két qua wng suét sinh ra tai céac
vi tri nim trong khoang giéi han cho phép,
chuyén vi cua khung d& rit nho. Vi vay, véi
kich thudc va vat liéu trén, khung d& thiét bi
dam bao bén.

a) Bé diéu khién
DDCSV2.1 3 truc

b) Driver
LeadShine M542

2.2.4. Thiét ké hé thong diéu khién

Hién nay, c6 nhiéu bo diéu khién cac thiét bi
CNC, qua nghién ctru k§ cac wu, nhuge diém cua
ting hé thong diéu khién va hudng phat trién ciia thiét
bi CNC duoc ché tao, tac gia lya chon sir dung bd
diéu khién DDCS V2.1 cho thiét bi CNC ¢& nhé tich
hop véi mo cit Plasma (Hinh 12a).

444

¢) Cong tcfc hanh
trinh

d) Nguon cdp DC 24V
104

Hinh 12. M{t s6 linh kién hé thong diéu khién

a) Vitri cd:p nguon cho bg diéu
khién DDCS V2.1

d) Vi tri két néi véi Start, Stop

b) Vi tri két noi voi Driver
va dong co

Jrowexg  wrovems gy P |
. prowEz ) nama-| GNOA|
T 7 vz Low T

[
vl

c) Vl trl ket noi véi cam bién
va cdc truc

e) Ket noi gitta driver va dong co

Hinh 13. So' d6 ddu néi hé thong diéu khién

v oo

< U8

; @ ©

Hinh 14. So d6 mach diéu khién may

Driver 1a thiét bi nhan va khuéch dai tan sd tin
hiéu tor mach BOB CNC. Moi driver dugc yéu cau

ge"ln cho mot dong co s€ dugc st dung. Driver s€
khuéch dai céc tin hiéu budc 1én mudi 1an cho mdi
dong co. SO don vi budc cho mdi vong quay mot
dong co budc 1a 200/vong (1,8° = 1 budce) s& khuéch
dai lén thanh 2000 budc/vong, dan dén do phan giai
cao hon va diéu chinh chinh xac hon.

Céc cong tic hanh trinh dugc bd tri tai cac vi tri
dau va cudi hanh trinh di chuyén ciia ban dung dé
xac dinh va bao cho chuong trinh biét dé xir 1y vi tri
hét cit, ngoai ra n6 con duoc dung trong viée bd tri
tai vi tri “Home” ctia may. Céc cong tic hanh trinh
thudng c6 2 trang thai la thuong dong NC (Normally
Close) hodc thuong mé (Normally Open). O day ta
d4u ndi ¢ trang thai NC (d& nhan biét hong hoc do
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dat day) va 2 cong tic & mdi ddu hanh trinh cua truc
dugc méic ndi tlep v&i nhau (Hinh 12¢).

Nguon cung cap cho dong co budc va ngudn nudi
vi diéu khién ta st dung ngudn mét chidu DC24V -
10A (Hinh 12d).

So d6 ddu néi hé théng diéu khién duoc thé hién
nhu trong hinh 13, so @6 mach diéu khién duoc trinh
bay ¢ hinh 14.

3. KET QUA VA THAO LUAN

Tac gia d tién hanh gia cong, ché tao va ldp rap cac
cum chi tiét cua hé théng truyén dong co khi theo truc
toa 40 X, Y, Z. Sau do, lip hé thong dién va lap trinh
dicu khién. Duéi ddy 1a hinh anh thiét bi CNC c¢& nho

a) Thiét bi sau khi lap rdp hodn ihi_én

tich hop v6i mo cat Plasma hoan chinh (Hinh 15a).

Sau khi tién hanh gia cong, ché tao, lap rap hoan
chinh thiét bi, tién hanh chay thir nghiém. Két qua
cit phoi tim va thép hop dam bao cac yéu cu dé ra,
duong nét cit kha min, dep, ding kich thudc, sai s6
dao dong trong khoang tr 0,5 den 1,0 mm (Hinh
15b). Nhu Vay, tlr may cit Plasma cAm tay, do chmh
xac nét cit phu thudc hoan toan vao yéu td con
nguoi, cac hinh vé phirc tap kho thyc hién dugc. Sau
khi tich hop mo cit Plasma cam tay trén thiét bi
CNC ¢& nho, chiing ta hoan toan c6 thé bién may thu
cong thanh may ty dong hoa, hién dai, thyc hién cac
nhiém vu theo yéu cau ctia ngudi sir dung.

b) Sdan pham cdt thie nghiém

Hinh 15. Thiét bi CNC ¢& nhé tich hop véi mé cdt Plasma va san pham khi cdt thir nghiém

Ngodi ra, v6i thiét bi CNC duoc thiét ké ché tao,
khi ¢6 nhu ciu hoan toan co thé cai tién dé& dang
sang cac loai may cit laser CNC, phay CNC, ... Pay
chinh 1a kha nang thich rng cao trong moi nhiém vu.
Hon nira, voi kich thudc nho gon, thiét bi c6 tinh co
dong cao, co thé dén noi thuc hién nhiém vu stra
chita mdt cach nhanh chong, dé dang. Sir dung
ngudn dién 220V gitip thiét bi co thé hoat dong tot
trong diéu kién rimg nii, sir dung may phat dién, dap
g yéu cau thoi chién.

4. KET LUAN

Thiét bi CNC ¢& nho tich hop véi mé cit Plasma
dd duoc thiét ké, ché tao hoan chinh, dap tmg yéu
cu nhiém vu dé ra. Cac bd phan da dugc tinh toan,
thiét ké, ché tao, lya chon ching loai phu hop véi

TAI LIEU THAM KHAO

cac yéu ciu ky thuat dam bao d& dang tim kiém,
thay thé khi c6 hu hong. So do lap rap, ddu ndi cac
chi tiét cau thanh timg bo phin di duoc trinh bay rd
rang. San phim dugc st dung trong cong tac dao tao
va nghién cru nhim ning cao chét lugng dio tao doi
ngii nhan vién ky thuat tai Truong Cao dang Ky
thuét Quan sy 1.

Céc két qua trén 14 co so quan trong chirmg minh
kha nang gia cong, lap rap, lap trinh diéu khlen thiét
bi CNC ¢ nho v6i s6 lugng 16n dé cung cép cho cac
kho, tram, xudng trong toan quin phuc vu cong tac
sua chira vii khi, trang bi k¥ thuét trén co so tich hop
v6i may cit Plasma cam tay c6 sin tai don vi. Thiét
bi c6 thé dugc cai tién thanh cac loai may cat laser
CNC, phay CNC, han ty dong,...
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Abstract:
DESIGN AND MANUFACTURE OF SMALL CNC EQUIPMENT
INTEGRATED WITH PLASMA CUTTING TORCHES
FOR TRAINING AT MILITARY TECHNICAL COLLEGE 1

CNC is a computer-aided machine control technology that has been widely applied in manufacturing
products to serve life and society. CNC machines equipped at Military Technical College 1 are industrial
production machines with complex structures. During training, students often experience malfunctions,
wasting time on troubleshooting and affecting their learning process. This paper present research on the
design and manufacture of small CNC equipment integrated with plasma cutting torches to help students
operate the equipment before practicing on industrial CNC machines to limit damage. The product has all
the features of an industrial CNC machine, small size, light weight, high mobility, stability, reliability, high
accuracy, ease of use, low price. The device uses a 220V power source for convenience during repair and
training, ensuring mobility in both wartime and peacetime.

Keywords: Plasma CNC, small CNC equipment, repair weapons and equipment, DDCS V2.1, DM542.
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