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THIET KE MAY CNC 4 TRUC CO MACH DIEN TRUNG GIAN
PHUC VU GIA CONG VAT LIEU GO CO PQ CHINH XAC CAO

Vii Viét Hung, Bui Thi Thu Hién
Khoa Pién tir, Truwong DPai hoc Céng nghiép Ha Noi

Tom tiit: Thiét ké mday CNC 4 truc c6 mach dién trung gian phuc vu gla cong vat liéu go ¢0 do chinh xac cao droc thuc
hién dbra trén phmmg phap nghién civu Iy thuyét dén thuc tién. San pham tao ra c6 sai s6 nhé va cé tinh vng dung trong
cugc song. Cu thé may CNC dwoc nghién ciru va thiét ké dua trén cdc nguyén vt liéu, linh kién cé sdan tai thi truong Viét
Nam. Ngodi ra viéc thiét ké mach dién trung gian ciing la diém néi bat ciia may CNC nham muc dich tang tinh bao vé cho
may va giam bot do phire tap trong qud trinh ché tao may ciing nhw don gzan héa qud trinh bdo tri, bao dudng, thay thé
linh kién. CNC 4 truc dd duoc kiém nghiém voi kich ban san xudt do go. Két qua thuc nghiém cho thay may CNC 4 truc
duwoc thiét ké hoat dong 6t va dap vng dwoc cdc yéu cau dit ra.

Tir khoa: May CNC, Mach MACH3 va may CNC, May CNC 4 truc.

THE DESIGN OF A 4-AXIS CNC MACHINE WITH AN INTERMEDIATE CIRCUIT
FOR HIGH-PRECISION PROCESSING OF WOOD MATERIALS

Vu Viet Hung, Bui Thi Thu Hien
Faculty of Electronics, Hanoi University of Industry

Abstract: The design of a 4-axis CNC machine with an intermediate circuit for high-precision processing of wood
materials is carried out based on theoretical research methods and reality. The products created by this machine has
few errors and high applicability to the daily life. CNC machines are researched and designed based on materials and
components available in the Vietnamese market. In addition, the design of the intermediate circuit is also the highlight of
the CNC machine, it helps to increase the protection of the machine and reduce the complexity in the manufacturing process
as well as simplify the maintenance process and components replacing. 4 axis CNC machine was tested in wooden products
processing. Experimental results show that the 4-axis CNC machine is designed to work well and meet the requirements.
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I. PAT VAN PE

Computer Numerical Control (CNC) 1a mot dang
may diéu khién tir dong c6 sy trg gitp cia may tinh.
Trong do6 cac bo phan tu dong duoc 1ap trinh dé hoat
dong theo cac su kién tiép ndi nhau véi toc d6 duoc
xéac dinh trude dé co thé tao ra dugc mau vat voi
hinh dang va kich thuéc yéu cau [1].

Tuy theo muc dich st dung ma nha san xuét
ché tao cac loai may khac nhau nhu may khoan,
phay, tién, duc, khéc... May CNC c6 kha ning gia
cong nhiéu loai san phém, vat liéu c6 hinh dang va
kich thude khéae nhau.

Hé diéu khién cua may CNC duoc phan chia
theo yéu can cong viéc can thao tac. Cac may diéu
khién diém toi diém nhu may khoan, may han,
may khoét, may dot; Cac may diéu khién doan
thang nhu cic may c6 kha ning gia coéng trong
qua trinh di chuyén cac truc.

Uu diém ndi bat caa may CNC so voi cac may
cong cu truyén thong 1a san pham duoc tao ra
tir may CNC khéng phu thudc vao tay nghé cua
ngudi diéu khién ma phu thudc vao ndi dung va
chuong trinh 1ap trinh dugc dua vao may. Nguoi
diéu khién chu yéu 1a theo ddi, kiém tra cac chirc
nang hoat dong ctia may.
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Str dung may CNC vao gia cong va ché tac vat
liéu gS dem lai o chinh xac cao va tinh déng déu
cua san phém vuot troi so véi ché tac thu cong.
Hon nira, tdc d6 hoan thién san phém nhanh hon
may cong cu thong thuong. Ngoai ra, viéc ché
tao may CNC sur dung vat li€u va linh kién thong
dung c6 sin trén thi truong nén rat dé dé thay thé,
béo tri, bao dudng khi can thiét.

IL. NQI DUNG NGHIEN CUU

Quy dao chuyén dong hé dong hoc trong
may CNC

Trong h¢ dong hoc ciia may CNC, quy dao
di chuyén duoc xac dinh thong qua phép dich
chuyén hé truc toa do, duoc biéu dién béng cac
phép ndi suy toan hoc. Hai phuong phéap noi suy
pho bién 12 ndi suy dudng thang va nodi suy dudng
tron, tir d6 ap dung dé tinh toan va thiét ké may
CNC[2-3].

2.1. Ngi suy dwong thing

Xét qua trinh dich chuyén tir diém A dén B véi
van toc V nhu trong hinh 1. Khoang cach D giita
hai diém duoc xéac dinh boi cong thuec:
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D =+/(xg — x2)2 + (¥5 — Ya)? + (25 — 24)?

y y
(2.1)
X Xn Xn X
Hinh 1: Quy dao chay dao voi phéi (trdi) va phwong phap ndi suy dwong thang (phdai)
Duva vao gia tri khoang cach D va van toc V, H¢ phuong trinh chuyén dong cua ba truc toa

thoi gian can thiét dé thuc hién qua trinh ndi suy  do x,y,z tai mdi thoi diém dugc mé ta nhu sau:
dugc tinh bang : T=D/V
x(t)—xA+f xdt—fotmdt 2.2)
t VBe—Y '
4y(t) = ya+ [ ydt = y, [} 2D ge

t Ze—ZB(e—
z(t) = z, +f0 zdt = z4 | w&

Khi chia thoi gian ndi suy thanh N bude nho véi khodng  thoi gian D= T/ N, phuong trinh toa do s& cd dang:
x(t) = x(nDt) = x4 + %n
y() = y(nDt) = y, + 224
z(t) = z(nDt) =z, +

Véin=1,2,...N
Viéc di chuyén trén quy dao ba truc x,y,z dugc  cang nho thi 6 phan giai cang cao, gitip cai thién
thuc hién theo timg budc nhé. Kich thudc budec  do6 chinh xac ctia quy dao. Mdi bude co gia tri:
|xB —Xa| . |J’B - }’A| ) |ZB - ZA| (2.4)
N "N PN

n (2.3)

ZB— ZA

2.2.N¢pi suy dwong tron
Phép ndi suy duong tron dugc thuc hién hinh 2, vi tri hién tai cua dao cong tac (x,; o y,va
bang cach chia cung tron thanh nhiéu diém nho z ) cung voi diém cudi cia cung (Xgs Ygva z,) va
va ndi cac diém nay dé tao thanh quy dao. Trong ban kinh ndi suy R duoc xac dinh.

¥
¥u
Yol
¥a" .-""-'—-“..u'l}.l’lbl
Yal-
Yo~
Yo
[ |
| | |
| | "
Xo e kS Xo Xn Xa X

Hinh 2. Phwong phdp ngi suy dwong tron (trdi) va tinh todn cdc théng sé néi suy (phdi)
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Toa do tam x ,y, cua cung tron dugc xac dinh
theo hai truong hop:
2.2.1. Theo chiéu dwong cua ban kinh R
x, = xy ++/R%2 — (D/2)2 A28
0= Xm o
Xp

X
Yo = ym+RE = (D/2)2 55—

2.2.2. Theo chiéu ém ciia ban kinh R
Xo = Xm — /R — (D/2)2 222

Xa — XB

Yo :ym_\/Rz - (D/Z)ZT

Trong d6, toa do trung diém Xx_vay_gita hai
diem A va B duogc tinh nhu sau:

(2.6)

— XA—XB |

Xy = — YA—YB

2 'Y 2
Khoéng cach giita hai diém A va B:

D =/(xg - XA)Z + (Y — ¥a)? (2.8)

Ban kinh dudng tron ndi suy duoc lay theo gia
tri tuy€t doi. Phuong trinh tham s6 cua cung tron
co dang:

(2.7)

x = x, + Rcosj; y =y, + Rcosj (2.9)
V6ij =2t taco:x = x,+ R (Zt);y = y, + REEDE10)

2.3.Nguyén ly hoat dong

Dé dap tng gia cong cac san pham gd can cit
got ¢6 do chinh xac cao, may CNC 4 truc 1a mdt
lua chon tot nhét hién nay. So vdi mdy cong cu cit
got g0 truyén théng, nguyén Iy hoat dong dua trén
cac truc ciia may CNC 1a diém khac biét 16n nhét
tao nén sy chinh xac trong gia cong go. So voi
may CNC 3 tryc thi may CNC 4 tryc dugc thiét
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2.5.Kién trisc may CNC

RIVE Z-AXIS|

BTEPPER

DRIVE A-AXIS|

ké thém truc A xoay quanh truc X dé kep phoi
xoay, 1at va di chuyén phoi theo diéu khién ciia
may tinh. V&i tinh ndng nay, phoi s€ dugc hoan
thién 4 mat vdi cac tao hinh khac nhau [4 — §].

May CNC 4 truc duoc thiét ké gém cac truc
dich chuyén X,Y, Z va A. Truc X, Y vudng goc
trén mat phang giup phdi di chuyén theo phuong
ngang va phuong doc; truc Z vuong goc vdi truc
X, Y di chuyén phéi 1én xubng. Truc A kep phoi
va quay tron phoi theo y mu6n. Nhu vay, c6 thé dé
dang gia cong cac san pham hinh try tron [4 — 8].

Méiy CNC s& dugc didu khién tir may tinh
thong qua ma code duoc doc tir file thiét ké. Cac
mé code nay s& quyét dinh dén hanh trinh va vi tri
lam viéc cua céc truc, van tdc cit cua dao, do sau
va tbe do dich chuyén cua cac truc[4 — 8].

2.4.Quy trinh hoat dong cia may CNC 4 truc

- May tinh: Puoc cai dat phin mém MACH3
chuyén dung dé diéu khién may CNC hoat dong
theo yéu cau cua file thiét ké dugc bién dich thong
qua dinh dang G- code [4 - §].

- Diéu khién: May tinh truyén tin hiéu diéu
khién t6i mach xa 1y trung tdm sau d6 bién
d6i thanh tin hiéu phu hop dé diéu khién mach
dong luc.

- Pong luc: Bién tan, Driver hay céc cong tac
hanh trinh s& nhan tin hiéu diéu khién tr mach
xir 1y trung tdm dé diéu khién cac phan tir nhu
Spindle, step duoc gé lap trén phan co khi [1 - 8].

- Co khi: La co cdu chip hanh céc 1énh diéu
khién tir may tinh thong qua khdi trung gian
[4 - 8].

KTEPPER
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BTEPPER
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Hinh 3. M6 hinh hé thong mdy CNC 4 truc

2.5.1.Kién triic co khi

Kién trac ciia may CNC dugc mé ta nhu hinh
2.3. Khung may duoc ché tao bang vat liéu nhom
¢6 do chiu lyc cao tao ra bé do viing chéc dé truc
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Y c¢6 thé truot va nang truc X, Z. Ngoai ra voi lién
két cua cac thanh gidng ngang, cac khép ndi, tim
d& ciing tang tinh 6n dinh cho may khi hoat dong.

Cac thanh truot, dong co va cac chi tiét khac
duoc gan trén truc X dich chuyén cung truc Y [7].
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Céc thanh trugt, dong co va cac chi tiét khac
duoc gén trén truc Z dich chuyén cung truc X [7].

Truc A dugc thiét ké quay quanh truc X lip
trén ban may.

Hinh 4: Kién triic co khi mdy CNC

Ttr phén tich chirc ning va kién tric cia may

CNC 4 tryc ¢ trén cho thidy: May CNC 4 truc

thuc thi dugc nhiéu thao tac phirc tap dat duge do

chinh x4c cao cho san pham. Phéi duoc cat & tat

ca cac mat nho truc A xoay quanh truc X. So voi

may CNC 3 truc, v6i may CNC 4 truc thiét lap

cac tham sb va ga dat phoi ciing don gian hon [7].

2.5.2.Kién tric cdc khéi diéu khién mday CNC

a. Mach diéu khién MACH3 va cac khdi dong
lyc may CNC [1], [8].

, Spindle
Bién tan i LS ‘
:l:: Drive Y 0

MACH3
Drive Z ‘
- = —
" - e

Hinh 5: Kién triic mach diéu khién va dong luc

Mach MACHS3 giao tiép voi may tinh thong qua
cong USB. Cac mach dong luc nhan tin hiéu diéu
khién céc truc X, Y, Z, A tir mach MACH3 [1],[7].

Driver 1a mach dong luc dugc thiét 1ap tham
s6 vé dong dién va budc vi mé phu hop dé diéu

May tinh

Spindle ’

khién budc chinh xac cho dong co. Mach Driver
str dung photo diode dé cach ly va truyén tin hiéu
nén co6 kha ning chdng nhidu cao. Driver c6 kha
ning thich tng v&i nhiéu loai dong co budc trén
san c6 trén thi truong. [1], [6].

bong co budc la dong co dong bd hoat dong
trén nguyén ly dién tur truong dé bién doi cac tin
hi¢u diéu khién dudi dang xung dién roi rac nbi
tiép nhau thanh cac chuyén dong goc quay hoac
cac chuyén dong cta r6 to c6 kha néng c6 dinh r6
to vao cac vi tri can thiét [1], [6]

Bién tan nhan tinh hiéu diéu khién diéu khién
tir MACH3 dé diéu khién dong co spindle quay
theo toc do duoc cai dat trudc phu hop véi vat liéu
can gia cong [1], [8].

Nguon cung cap la ngudn On ap xung, c6 kha
nang chong nhiéu cao, hoat dong 6n dinh va dat
hiéu suat cao. Tao ra cac mirc dién ap va cong suat
dau ra phu hop dé dap tmg cho cac khdi.

2.6. Kién triic CNC cii tién

C6 rat nhiéu may CNC hi¢n nay lya chon mach
dién MACH3 lam mach diéu khién chinh. Tuy nhién,
viée két ndi cac khdi vao mach MACH3 dugce thuc
hién dé)ng bo tir nha san xuAt. Quad trinh sur dung may
CNC khong tranh khdi sai hong mach MACH3 va
cac khéi chap hanh nén rat kho khan cho viéc thay
thé va stra chita. Vi thé mach dién trung gian dugc
b sung nhim cai tién dé giam bot do phire tap khi
mach diéu khién va cac khoi xay ra su cb.

Céc khdi chap hanh va mach MACH3 duoc két
nbi thong qua mach trung gian dé phén chia vung
lam viéc, tang tinh bao vé tir d6 co thé thao lap,
thay thé hay bao tri bao dudng mot cach thuan
tién khi may gap su 6. Nhiém vu ctia mach 1a két
nbi cac khdi véi nhau qua khau trung gian nén bat
ky khéi nao sai hong s& dugc khoanh ving va thao
lap thay thé d& dang va nhanh nhat. Ngoai ra mach
trung gian con bo sung tinh ning bao vé cho dong
co Spindle khi qua trinh hoat dong cuia may CNC
gdp su c0. Hinh 6 dudi day la so dd khoi diéu
khién may CNC 4 tryc dugc cai tién bang mach
trung gian [1], [8].

. s Drive X ‘o.
Bién tan
\ 4 J—' Drive Y —’.
May tinh MACHS3 ‘—. g;an | — .
3 ; —» q
AC ::1 Nguon cung cap L:: DC Drive A —>.
" mﬂ sy N A tvran

Hinh 6: So d6 khoi diéu khién may CNC 4 truc
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2.7. Thiét ké

2.7.1.Yéu céu thiét ké

May CNC 4 truc c6 mach dién trung gian phuc
vu gia cong vt liéu gb c6 d6 chinh x4c cao c6 yéu
cau thiét ké nhu sau:

- Dién tich tong thé ctia may XYZ: 630x810x490 mm

- Dién tich lam viéc cia may XYZ:
340x520x100 mm

- Két cdu khung nhém tdm cong nghiép

- Cong suit may: 900 W

- Ngudn cap 220VAC
max: 500mm/ phut

- Phan mém diéu khién MACH3

- BPuong kinh kep phoi truc A: 80mm

- Cong suat tryc chinh 800W, 24000 rmp

- Cong két nb6i USB

- Sai s6 cho phép max 0.5mm

- Vat liéu gia cong: Go cong nghiép va gb
tu nhién

2.7.2.Lwa chon thiét bj lip rdp

Driver TB 6600

Mach dong luc cho may CNC cai tién st dung
Driver TB 6600 dé diéu khién dong co budc dugc
mo ta qua so do dau ndi nhur hinh 7 dudi day.

Bdng 1: Thiét lgp dong dién

- Toc d6 lam viéc

Driver TB 6600 phu hop véi dong co budce
dugc lwa chon dé thiét ké may CNC. Mo-men
xoan muyc tiéu tmg dung t6t nhat 1a 1,8N.m tro
xudng dudi cac dong co budc Nemal7, Nema23.
Nguodn dién DC 9V ~ 42V

Trinh diéu khién dong co budc lai 2 pha phit hop
voi dong dién pha 42/57/48 mm dudi 4.0A.
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Hinh 7: So doi ddu néi Driver vé déng co

Driver TB6600 thiét 1ap dong dién (current A:
0.5A, 1A, 1.5A, 2A, 2.5A,2.8A, 3.0 A, 3,5A) va
budc vi mo (micro step: 1,2 /A, 2/ B, 4,8, 16,
32) thong qua cong tic (6 DIP: S1, S2, S3, S4,
S5, S6).

Viéc cai dat Driver phu thudc vao thong sb trén
dong co bude dugc lap trén may.

Bang 2: Thiet lgp vi buoc

Subdivision [Pulse / turn| S1 state S2 state S3 state Current (A) S4 state S5 state S6 state
NC NC ON ON ON 0.5 ON ON ON
1 200 ON ON OFF 1.0 ON OFF ON
2/A 400 ON OFF ON 1.5 ON ON OFF
2/B 400 OFF ON ON 20 ON OFF OFF
4 800 ON OFF OFF 25 OFF ON ON
8 1600 OFF ON OFF 28 OFF OFF ON
16 3200 OFF OFF ON 3.0 OFF ON OFF
32 6400 OFF OFF OF 35 OFF OFF OFF

Cong tac DIP 1,23 tuong tng véi
S1,S2,S3
Dong co buoc va truc vit me
Truc vit me duoc két ndi véi dong co budc
thong qua khdp ndi. Chuyén dong theo goc quay
ctia dong co bude s& 1am dich chuyén truc vit me

Cong tic DIP 4,5,6 tuong tng v6i
S4,S5,S6
theo tin hiéu diéu khién tir Driver. Viéc lua chon
dong co budc phu hop véi truc vit me va driver
dugc chon dya trén thong sb ky thuat va kich
thudc bén ngoai cua dong co.

|- Lmax — = ﬁAg—
—C
g|| e
E
a 1
SIZE A B C D (Dia)
NEMA 11 28.2 23 M2.5 Thread 5
NEMA 14 35.2 26 M3 Thread 5
NEMA 17 42.3 31 M3 Thread 5
NEMA 23 56.4 | 47.1 5.5 Dia 6.35
NEMA 34 86 69.6 5.5 Dia. 14
NEMA 42 110 89 8.5 19

Hinh 8. Kich thuéc dong co buée va tham sé
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Bdng 3. Théng s6 ky thudt cia dong co buede sir dung mdt bich 57mm

;Y
A

Pongcobuse | () | A | @ | M=mH) | Nm) | (g.cm?) | (mm) *3;‘;‘ ©
57HS5630A4 1.8 3 0.8 2.4 1.1 280 56 4 680
57HS7630A4 1.8 3 1 3.5 1.8 440 76 4 1050

- Déi voi true X, Y duge chon sit dung dong co
budc 57THS76304A

- Pbi véi truc Z duge chon st dung dong co
budc 57HS5630A4

- Truc A 1a truc thtr 4 cia mdy CNC 4 truc
dugc bd sung xoay quanh truc X Iip trén ban gia
cong duoc lya chon dong co budc c6 thong $6 1a
43D3014 budc 1.80 ; dong max 0.42A nhu hinh
9. Viéc ting cudng truc A s& giai quyét duoc cac
chi tiét gia cong phirc tap dang hinh try.

Hinh 9. Truc A cho may CNC 4 truc

- Truc vit me

Vit me bi: Str dung dai ¢ ¢6 6 bi, loai nay co
tinh 6n dinh cao. Thuong 4p dung cho may may
CNC c0 trung va cd 16n.

Vit me thuong: St dung dai oc bang dong,
thuong dugc st dung cho may CNC ¢¢ nho.

Véi mé hinh may CNC 4 truc cai tién duoc lya
chon vit me thuong sir dung dai dc bang dong,
budc ren SMM.
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Hinh 10: Truc vit me va dai éc
- Tinh toan thong s6 budc

|"v-

.
ot B E .
oin a e T
Lem |

- Steps per la thong s6 dé phan mém MACH3
hiéu can cdp bao nhiéu xung dé truc vit me di
chuyén duoc 1 mm (hoic inch) theo chiéu dai.

- Pon vi: Pulse/mm hoac Pulse/inch

- Cong thue: Steps per = D9 phan giai / budce ren

- D¢ phan giai = (SO budc/vong) * vi budc;

Hinh 11: Khung may CNC

2.7.3. Thiét ké mach dién trung gian

Mach dién trung gian cé y nghia rat quan trong
v6i may CNC 4 tryc cai tién. Mach dién 13 trung
tam giao tiép gitta mach MACH3 va cac khi chap
hanh trén may. Mach dién c6 kha nadng bao v¢ khi
may xay ra sy ¢b. Khi mach bao vé hoat dong,
bién tan diéu khién dong co Spindle s& dimg hoat
dong dé bao vé qua tai cho dong co. Ngoai ra
ngudn cung cap HD1, HD2 ciing duoc cach ly dé
dam bao may duoc bao v¢ & mic cao nhéat.

Viéc thao lap va két ndi cac md dun trong qua
trinh bao tri stra chita cling don gidn hon khi st
dung cho mach dién két ndi trung gian.
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111111
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|

| 1

Hinh 12. So do nguyén Iy mach dién trung gian
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Nguyén ly hoat dong cua mach bao v¢ nhu
sau: Mach bao vé duoc thiét ké sir dung 3 linh
kién chinh: Relay, Transistor Q1 va photo diode
PC817.

- THI: Chan 3 (AV) ciia mach MACH3 ¢ muc
cao thi PC817 hoat dong = Q1 dan - Relay hoat
dong > Cép ngudn diéu khién vao chan AVI cta

bién tan va kich hoat hé théng bom lam mat cho
spindle lam viéc.

- TH2: Chan 3 (AV) cia mach MACH3 ¢ mitrc
thap thi PC817 khong hoat dong = Q1 khoa >
Relay khong hoat dong = Méat ngudn diéu khién
cap cho AVI ciia bién tin va bom nudc ngimg
hoat dong.

Hinh 13. Thiét ké mach trung gian

2.8. THUC NGHIEM VA PANH GIA
Tir cac nghién ctru 1y thuyét dua ra dé xudt cai

Hinh 14. hﬁn co khi may CNC
Thiét 1ap thong s6 cho may CNC
- Chuan bi dir li¢u cho may tinh

tién cho may CNC 4 truc dat duoc két qua nhu sau:
2.8.1. Sin pham thuwc té

AutoCAD — o ose dung phan mém b
Truyén A thiét ké ban vé
3 —_— o —
file ban el
M hoa ‘ Setup miii khoan, dao, i b
xuit file G- o thong s6 phay, w... -
\‘kf.—,—///
Chuyén dir lidu o
vao may tinh Z =

© XelydilumiG-
code, dicu khien may )
CNC y

-
e e

e

Hinh 16. Quy trinh chuyén dir liéu vao mdy tinh

- Giao dién phan mém MACH3 trén may tinh:
Mi G dé diéu khién may CNC duoc tao bang
phan mém MACH3. Trudc khi may CNC chay
ma G phai dugc cai dat trudce.

2.8.2. Két qua thir nghiém sian pham

Thuc nghiém sau diy nham muc dich danh gia
hiéu qua céac bién phap dé xuat trén. Thir nghiém
thuc hién trén céc loai vat li¢u khac nhau : Phip
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nhua, go thit, gd cong nghiép

Kich ban 1: Khéng thay ddi toc do dong co spindle

Két qua cho thiy néu gitr nguyén toc d6 quay
cua dong co Spindle & mdt gia tri xac dinh nao do
thi sai s giira cac vat liéu sau khi gia cong 1 khac
nhau va 16n hon sai s6 mong mudn.

Kich ban 2: Thay doi toc d6 dong co spindle
theo do ciing cua vat li¢u
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Tur két qua thyc nghiém trén, dé dam bao dugc
sai s6 cho phép trén cac mau vat c6 do cting khac
nhau thi bat budc phai hiéu chinh toc d6 cia dong
co Spindle.

« Thir nghiém thyc hién trén vat liéu g6 cong nghiép

Kich ban 3: Thtr nghiém kich thudc khac nhau
trén cung vat li¢u MDF

Tir két qua kiém tra v6i cac mau cho thay, kich
thudc thuc té v6i san pham sau khi gia cong c6 sai
s6 v6i cac truc duoc tinh trung binh nhu sau: Truc
X sai sd khoang 0.3 mm, sai s6 truc Y khoang
0.25 mm va sai s6 truc Z khoang 0.2 mm.

Dbi v6i truc A 1a phan mo rong cia md hinh
may CNC 4 truc cai tién chuyén phuc vu cho
viéc gia cong cac san phém tao hinh nghé thuat
nén khong ap dung cho viéc do kiém can do
chinh xac cao. Phién ban nang cip ciia may CNC

4 tryc nay s& nghién ctru sau vé truc A dé c6 thé
gia cong cac san pham yéu cau d6 chinh xac va
d6 kho cao.

IIL.KET LUAN

Trong bai bdo nay, may CNC 4 truc c6 mach
dién trung gian gia cong vat liéu gb co6 do chinh
xac cao nhu dé xuat da duoc xac minh thong qua
két qua mo thir nghiém khac nhau, da chimg minh
rang viéc ché tao va thir nghiém san pham thanh
cong, dap ung duoc sai sd gidi han dé ra va viée
b6 sung thém mach dién trung gian ciing c¢é tinh
linh hoat cao trong qua trinh bdo tri, bdo dudng,
stua chita may. Trong tuong lai, viéc tu ché tao
may CNC 4 truc c6 mach di¢n trung gian gia cong
vat liéu gb c6 do chinh x4c cao s& duoc ap dung
cho mot s6 mo hinh san xuat vira va nho nham dép
mg chudi cung ung cho nganh go.

*Loi cam on: Nghién ciru nay dwgc hé tro béi dé tai Ma so hop dong 20-2021-RD/HP-PHCN

cua Truwong Dai hoc Cong Nghiép Ha Noi
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