SCIENCE TECHNOLOGY

NGHIEN CUU THIET KE MO HINH MAY TRUNG TAM PHAY

CNC 5 TRUC

RESEARCH DESIGN CNC 5-AXIS MILLING MACHINING CENTER MODELLING

TOM TAT

Bai bao trinh bay qua trinh nghién cifu, tinh toan, thiét ké va ché tao mo
hinh mdy phay CNC 5 truc diéu khién dong thai (X, Y, Z, B, C) gia cong dugc chi
tiét ¢6 vat liéu béng nhom, gd kich thudc t6i da 6 thé gia cbng dugc 1a
150x150x100mm. May CNC 5 tryc dong thdi la loai may gia cong cao cap vi viéc
tinh toan ddng luc hoc phiic tap trong qua trinh gia céng. May c6 thé gia cong
dugc nhiing chi tiét phic tap, linh hoat ma cdc méy gia cdng truyén thong, méy
phay CNC 3 truc khdng gia cdng dugc.

Tirkhda: Mdy phay CNC 5 truc, nhom, go.

ABSTRACT

This paper presents the process of studying, calculating, designing and
manufacturing (NC machining center (X, Y, Z, B, (). The maximum size of
workpice with Aluminum, wood that can be processed is 150x150x100mm. The
5-axis C(NC machine is also a high-end machine for complex dynamic
computation during machining. The machine can be machined with the
complex, flexible features that traditional machine tool, 3-axis CNC milling
machine tool can not processe.

Keywords: CNC 5-axis milling machine, Aluminum, wood.
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1.DAT VAN BE

Ngay nay khoa hoc ky thuat khéng ngiing phat trién, ap
dung nhing thanh tyu khoa hoc ky thuat théng minh vao
trong san xuat la mot yéu cau cap bach va can thiét, dac
biét trong linh vuc co khi ché tao. V&i ddi hdi san pham gia
céng chinh xac, chat lugng bé mat gia cong tét va do tin
cdy gia cobng cao, tich hgp su hd trg cia CAD/CAM cong
nghé CNC dang phét trién manh trén thé gigi vdi tich hop
kiém soéat chat lugng truc tuyén va Viét Nam cé nhiéu
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trudng dai hoc va vién nghién cdu I6n da dau tu thiét bi
nhung chua khai thac hét kha nang céng nghé clia ching.
Cac may céng cu doéng vai trdo quan trong trong cadc hé
théng san xuat. Su thuc hién clta ching ¢6 anh hudng I6n
t6i chat luong sdn pham va ndng suat cla hé théng san
xuat. Cac cai tién ky thuat vé phan ciing va phan mém cla
cdc mdy cong cu mang lai hiéu qua thuc thi cao cho céc
may céng cu. Gia cong tu dong véi nang suat va dé chinh
xac cao dugc thuc hién badi ap dung cadc may cong cu diéu
khién s6 CNC (Computerized Numerical Control). Nhiing
khai niém va mé hinh clia may céng cu CNC hién tai thé
hién cac dac tinh tién bo nhu sau [1]:

Xu huéng méy CNC véi didu khién thich nghi

< ‘ Kiéntriic diéu khién méy CNC hién tai } >
Bién dang/dao o X
déng'n.hiéu Nhiét d9/dao dong

{ |

( Diéukhidn CNC ‘ \ ‘Cn ciuchdp hé.ﬂ.h‘ [ May congeu |
+Duong chay dao +Dingeo servo E} + Chuyén ddnglién E} Qué trinh cit
+Diéukign cat quan gitta dao va phoi

[Hé théng CAPP, CAM |

*Ké hoachxi1y
+Chvongtrinh gia cong a
+ Thao tac cat -
T P ) *Lue cat
Coso Noisuy Tty
dirliéu . - . Danyd@ng
% Thong tin cia qué trinh cit + Nhiéu
X |+ Trithire
~Thie thi JKét qui qutrinh cit otz i chag
*K§ ning + Chat lvong be mit
+Biéu kién vé dao

(9 ): Vindé o6t 161 cho xu huéng kién tric diéu khién oila méy CNC

Hinh 1. Xu hudng kién tric diéu khién cia may CNC

Tuy nhién, vGi nhiing chi tiét c6 bién dang phtic tap, cac
chi tiét phai gia cong & nhiéu vi tri khac nhau doi hoi d6
chinh xéac vé sai s6 vi tri tugng quan thi may phay CNC 3
truc théng thudng khé gia cdng, mat nhiéu thai gian, nadng
suat thap. Do dé trong nhiing ndm gan day véi su phat
trién khoa hoc cdng nghé thic ddy cac nha nghién cliu ché
tao may dap Ung nhu cau cla xa hoi ma may phay CNC 5
truc ngay cang phat trién manh mé.

TU mét s8 nhugc diém clia may phay CNC 3 truc so vdi
may phay CNC 5 truc, nghién ctu, thiét ké va ché tao mod
hinh may phay CNC 5 truc diéu khién déng thoi nhdm tim
hiéu sau han vé qua trinh thiét ké dong luc hoc gia cdng may
CNC 5 tryc, trén co s& do phan tich, tinh toan quy dao dung
cu cat, tich hgp véi hé thong CAD/CAM lap trinh gia cong.
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2.COSOLY THUYET VE THIET KE MAY
2.1 Cac khai niém co ban

Thiét ké la mdt qua trinh sang tao va truyén dat nhiing y
tudng dén nhiing ngudi khac. Vi tri ctia thiét ké may trong
qua trinh thiét ké chung nhu hinh 2.

Gidi quyét vin dé

Thiét k& sén phdm

Thiét ké ki thudt

Thiét ké co khi

Thiét ké
may

Hinh 2. Vi tri thiét ké may trong khai niém thiét ké chung
La qua trinh lién quan dén toan bd hoat déng san xuat
tir nhan don dat hang dén xuat xudng sadn pham. C6 2 loai
hinh thiét ké la: thiét ké vugt rao can va thiét ké déng thai
nhu hinh 3.
| Xac dinh nhu cau san pham |

| Y tudmg ban dau |

| Thist ke 7 tudms |

| Phan tich Thigt k& |

!

| Mo hinh phan tich va mé hinh vat Iy |

| Thir nghiém mau |

| Danh gia thiét ke theo cac chi tieu |

| Thiet k& lal |

| Danh g1a cud1 cung I

!

| Ban ve che tao |

Chon vat hiéu, thuet b1 va qua trinh thiét ke va ket
cau diic, cdng cu
| Che tao |

[ T3p ghep va hoan thien may |

!

| Kiem tra may |

!

| Dua may vao hoat ddng I

So dd thiét ké vugt rao can
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Phin tich thi truong

Tinh ning k¥ thuit

Thiét ké ¥ twong

Thiét ké chi tiét
! f
Ché tao
! f
Lip ghép va hoan thién may
| I
Kiém tra may

Dua may vao hoat déng

So do thiét ké dong thoi
Hinh 3. Céc so dd tinh toan thiét ké may
Khi thiét k& may phai can ci vao cac thong s6 yéu cau
ky thuat cu thé dat ra dé tinh toan va thiét ké. Méi loai may
c6 cac bo phan théng sé ki thuat dac trung, nhung cadc may
cdng cu cb cac théng s6 co ban sau:

- Gi6i han kich thudc phéi;

- GiGi han khéi lugng phoi;

- GiGi han kich thudc ctia bé mat gia cong;
- Gidi han kich thudc clia dung cy;

- Gidi han kich thuéc vung lam viéc (khodng dich
chuyén clia dao hodc phéi);

- Do chinh xac dinh vi, do chinh xac lap lai, d6 phan giai
diéu khién;

- S8 truc (toa dd) c6 thé diéu khién va s6 toa d6 cé thé
diéu khién déng thai;

-Dé chinh xac va d6 nham bé mat c6 thé gia cong (it dung);

- Gi6i han téc d6 truc chinh, thay dgi vé cap hay phan cap;

- Cong suat, luc chay dao, téc dé chay dao;

- Loai ndng lugng, tdng céng suat dién nang tiéu hao;

- Diéu kién lam viéc (d6 am, nhiét d6, rung dong...);

- Kich thudc, khéi lugng toan may.
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Qua trinh tinh toan va thiét may

Tuong tu qua trinh thiét ké sdn pham, qua trinh thiét k&
may bao gom:
Xac dinh nhu cau thi trudng;
Xac dinh yéu cau ky thuat;

R/
0.0

53

%

R/
0.0

Xéc dinh nguyén ly hoat déng cho may;

53

%

Lap so d6 déng may;

R/
0.0

Tinh toan bd phan cung cap nang lugng - phan phéi
ti s6 truyén;

% Chon vatliéu cho cac chi tiét may;

% Tinh toan déng hoc, ddng luc hoc cho céc chi ti€t may;
< San xudt mau tha, diéu chinh, sta lai thiét ké;

< Lap tailiéu thiét ké.

2.2 Cac phuong phap thiét ké

Thiét ké don dinh: 3dm bao cac chi tiéu kha nang lam
viéc cho chi tiét may hodc sdn pham. Tinh theo Ung suat
cho phép va hé s6 an toan, xét dén anh hudng cua kich
thudc, d6 bén, dac tinh tai trong cac dai lugng nay xem nhu
don dinh.

Thiét ké theo dé tin cdy: ddm bao d6 an toan va do tin
cay cho san pham. Tinh theo xac suat lam viéc khéng héng
la phuong phap tién bd nhat, xét dén anh hudng cla dé
phan tan tai trong, co tinh vat liéu, dung sai kich thudc...
trén co s& thiét ké xac suat.

Thiét ké bén viing: dé xac dinh gia tri t6i uu cho cac
thong s6 thiét k&, dam bao hinh dang, chat lugng va gia
thanh. Thiét ké bén viing dam bao cac théng sé thiét ké
bén viing v&i cac nhan t6 nhiéu, khéng cdm nhan su anh
hudng mién phan bé bdi cac dai lugng ngdu nhién khi thiét
ké. Cac nhan t& nhiéu 1a cac nhan t6 khéng kiém soat duoc
hodac kiém soat vai chi phi cao. Thiét ké bén viing chia lam
ba giai doan.

Thiét ké hé théng: tim hiéu co s& ky thuat thiét ké va
thiét ké so bo.

Thiét ké tham sé: chon cac gia tri kich thudc, tinh chat
thich hgp cho tham s6 thiét ké cuta chi tiét hodc san pham,
st dung thiét ké xac suat phan tich dé anh hudng ting
théng sé.

Thiét ké dung sai: chi tiét chat lugng cao thay thé chi
tiét c6 doé tin cdy thap, nang cao chat lugng chi tiét hodc
san pham. St dung quy hoach thuc nghiém va dung sai xac
suat dé gan dung sai cho kich thuéc.

Vi diéu kién va yéu cau mé hinh may CNC 5 truc déng
thoi dam bao vé thong s6 ky thuat, d6 cling viing... nén
tac giad lua chon thiét ké theo phuong phap thiét ké bén
viing. Thiét ké dua trén co s& khoa hoc do chua cé kinh
nghiém. Trong qua trinh thiét ké dau tién tién hanh tinh
todan thiét ké so bd, bd qua mét sé hé s6. Sau khi cé cac kich
thudc mdi tién hanh kiém nghiém. Qua trinh thiét ké may
dua chu yéu vao tinh toan va thuc nghiém. Nhiéu céng cu
tinh toan khac nhau dugc ap dung dé tinh toan thiét ké.

Nhém nghién cliu chti yéu dung sé tay dung sai, s6 tay suc
bén, may tinh bo tui, ciing nhu pham mém Solidwork (tinh
toan Ung suat, stic bén,...) dé tinh toan thiét k& may.
3.TINH TOAN THIET KE MO HINH MAY CNC 5 TRUC
PONG THOI
3.1 Phan tich nguyén ly hoat déng va déng hoc chuyén
dong

Dua vao nguyén ctu ly thuyét, thuc tién va cac thong sé
dau vao chon 5 truc giaconglaX,Y,Z, B, C

Hinh 4. So d6 nguyén Iy hoat ddng clia mdy

DPong co cung cip ndng lugng: Bong co budc, chuyén
déi dién nang thanh co nang; Hé théng truyén déng: gém
5 truc: Truc Z, Y, X: st dung truc vit me bi truyén chuyén
déng va thanh ray trugt bi dé hé trg chuyén déng. Truc X,
Y, Z chuyén déng theo cac phuong X Y Z trong khéng gian
dé thuc hién qua trinh gia cong[4]; Truc B, C néi truc tiép
vGi truc déng co vai diéu kién md men ham cda truc déng
co phai I6n hon mé men lam quay cac truc B, C hodc phai
st dung hép gidm téc truc vit banh phu hgp.; B6 phan
cdng tac: Truc chinh cé tdc dung quay dao, thuc hién qua
trinh gia cong, truc tiép ti€p xdc va lam thay déi hinh dang,
kich thudc cta phoi.

Tu thuc tién cdc mdy c6 san trén thi trudng, dua vao
thong s6 dau vao nhu ché d6 cat, vat liéu gia cong, kich
thudc mdy, nguyén ly hoat déng, gia ca va chat lugng
nhédm da ché tao md hinh may phay CNC 5 truc dé phuc vu
cong tac nghién ctu va dao tao.

Thong s6 dau vao tinh toan thiét ké mé hinh may CNC 5
truc déng thai:

- Diéu khién 5 truc déng thdi trong qua trinh gia cong

- Gia cdng vat liéu nhém, gé

- Kich thudc hanh tinh XxYxZ=150x150x100 mm, géc
B =-90°+90° C=0 -+ 360°

- Gia céng chi tiét c6 trong lugng t6i da 30 kg.

3.2 Tinh toan thiét ké hé théng co khi
3.2.1 Tinh todn cum truc X, Y, Z
Tinh todn céng sudt truc chinh

Chiéu sau cdt 16n nhat t = 2mm; Chon lugng chay dao;
s;= 0,06 mm/rang; S6 rdng z = 2 rang;
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- Van téc cdt
c, DY

v=—2Y— K ;m/ h
T sz P

Tinh toan theo thép cacbon c6 &, = 65 kg/mm?, Dao cat:
dao phay ngén P18 B< 100 mm (chiéu réng phay); chiéu
sau catt=2mm; S,= 0,06mm; S>0,1;Tra badng D-1 [6] ta c6:

Bang 1. Céc thdng s6 van tdc cat[6]

v qv Xy yv Uy pv m
46,7 0,45 0,5 0,5 01 01 0,33
Chon Dmax (@udng kinh dao phay) =10mm

T=90" (Tudi tho trung binh cla dung cu cdt théng
thudng) (bang 2-5.1)[6]
Kv=Kmv.knv.kw=1.1.1=1 (hé s6 hiéu chuan vé tc d6 cét)
Kiv=Cm*(65/%,)" (badng 2.1) kmn= 0,879 (xét dén anh
hudng cua vat liéu gia coéng)
Cn=1(bang 3.1)
ny=0,9 (bang 3.1)
ko= 1 (bang 7.1)
ku = 1(bang 8.1)

Thay cac théng sé vao ta tinh dugc v = 48,65 (m/p) =
1548,58 (v/p)

- Tinh luc cat
c t%SPB"Z
p= 2 K
: D% n"? P
Bang 2. Cac théng 6 luc cat[6]
G X Yo Upr W, Q
68,2 0,86 0,72 1 0 0,86

Bang 12-1 [6] Ky = kmp = (6/75""; ny = 0,55 ( bang 13.1);
Kmp = 0,924; Thay cac théng sé trén vao P, ta dugc
P, = 624,79 (N) va khi phay cidc hgp kim nhom
P,=624,79.0,25 = 156,2 (N).

- Céng sudt

P
60.102
Vay chon déng ca quay truc chinh c6 cong suatla 1,5 (kW)

=124 kW

Trén co s& dong luc hoc gia cong trén méay CNC tac giad
Iya chon déng ca budc qua khdp ndi, truyén dan vit me dai
Oc bi véi hé théng thanh truot dan bi.

Luc doc truc: Tang toc (di lén): F.1 = mg + ma = 50.10 +
50.5 = 750N; Chay déu (di Ién): F,,= mg = 50.10 = 500N; Gia
cong (di 1én): Fo3 = Fm; + yFm + mg = 0 + 0,1.98 + 50.10 =
509,8N.

Giam t6c (di lén): F,s= mg - ma = 250N; Luc doc truc I1én
nhat khi khéng gia céng = 750N = 75 kgf; Luc doc truc I6n
nhat khi gia cong = 509,8N = 50,98 kgf chon F = 750N dé
tinh toan tai trong qua qua trinh tinh todn lya chon déng
co truyén dan truc Z déng co budc.
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Cac dir liéu dé tinh chon ddng co: Budc vit me: h = 5
(mm); Hé s6 ma sat truot: p = 0,12; Gia t6c trong trudng: g =
10 (m/s?); Khéi lugng phan dich chuyén: m = 50 (kg); Géc
nghiéng cula truc: a = 90°% Ti s6 truyén giam téc: i = 1 (do
chon phuong én déng co ndi truc ti€p vdi vit me khéng
qua hép gidm t8¢); Hiéu suat clia may: n = 0,9; Luc cat I6n
nhat: Fr, = 509,8 (N); T6c d6 vong Idn nhat clia dong co:n =
1500 (vg/p).

Trong co cdu ban Z lyc doc truc déng vai trd chu yéu
gay tac dong lén 6 1an, luc hudng tdm vudng géc véi cum
truc vitme trong co cau la kha nhd, tuy nhién khi hoat déng
vGi van téc I6n dé xay ra rung doéng, nén yéu t6 dinh tam
can c6 cho co cau.

Tuong tu tinh todn cum truc X, Y, Z dugc két cdu nhu
hinh 5,6, 7.
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Hinh 5. Phén tich luc cho két cau cum truc Z

PART LIST
NAME
Thanh trurgt
Bing co budc
Goi d&

Vit M5x20
Ban truc X
Pai ¢ bi
Gid d& dai &c bi
Con trugt
Vit me bi

ITEM DESCRIPTION

O (00|~ |on |Ln | (s | b=

Hinh 6. Két cau cum truc X
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PARTLIST

5
=
Lo
-

NAME

DESCRIPTION

Bing cotryc ¥

Ga ding co

Gii dif truc vit me

Tryc vit me bi

Bantruc ¥

Pai dc bi

[ s E= Y VL ) I Y N e |
| === [ = [ | =] =4

Tém ga truc ¥

Tam ga ruc 2

Hinh 7. Két cau cum truc Y

PARTLIST

ITEM | Q17

NAME

DERCRIPTION

Bingcotruc 2

Thanh trygt

Con tnygt

Bracket

Wit W 5x20

Truc witme

Ga ding co

G dé tnac wit me

Baidebi

2ol e | o || |||
JHR PRI RN Y PR P

Spindle

Ga spindle

Hinh 8. Két cau cum truc Z

Chon dong co budc SUMTOR 57HS5630A4 sau khi tinh

toan. Thong sé ky thuat chinh:

e Kich thudc mat bich: 56x56 mm;

e Chiéu dai than: 56 mm;
e Khéi lugng: 680 g;

e DoOng chiu tai: 3 A;

e GOc budc: 1,8°/step.

e Moment xodn trén truc: 1.1 Nm

Bang 3. Thong s6 thanh trugt Ma SVR 28-280

H L B Ly P S
28 280 42 47 32 M5
BB D*G*H P C G

22,5 6%9,5%8,5 60 7,2 12,1

Dua vao dudng kinh truc vitme va t6c d6 quay clia déng
cd tinh toan chon so bd théng s6 cha & 1dn ma 62300-2RS1
tiéu chuan cha SKF.

3.2.2 Tinh todn truc xoay B, C

Chon théng s6 ddu vao

- Khéi lugng ban xoay la m = 30 kg

- Téc dd quay I6n nhat clia truc n =100 v/ph

- Ty s6 truyén clia bé truyén dai la i =2; bd truyén dugc
chon la dai rang

- Thai gian dé dat t6c dé cuc daila 0,4 s

- Hiéu suat bo truyén dai 17, = 0,92

- Hiéu suat cta  bilats =0,99

Tinh momen cdn thiét d€ ban quay

o m =
77
Pz Pz
T~ |
_ Me:
100 7% /|= 55 dichuyinlelz 100
N

| | ]

F b F

P P

Hinh 9. So d6 phan tich lyc tac ddng 1én truc quay B

Tinh todn chon déng co

Dua vao momen tinh dugc T, = 7,66 Nm chon dugc déng
€G 6 cac thong s6 ky thuat nhu sau: Kich thudc: Mét bich
LxW= 86x86 mm, chiéu dai than 150 mm, dudng kinh truc 14
mm, ranh then; Chiu tai 6A, moment xodn 82Nm, 4 day,
nang 3,5 kg; Goc budc: 1,8° + 5%; Nhiét do mdi trudng xung
quanh: 20°C ~ +50°C - Nhiét d6 lam viéc Ién nhat: 80°C.

Bang 4. Thang sG thanh trugt Ma SVR 28-280

H L B L P, S
28 280 42 47 32 M5
BB D*G*H P C G

22,5 6"9,5%8,5 60 7.2 121
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PART LIST
T NAME
1 Péng co
1 Khép néi
1 Hép gidm tée
1
1
1
1

ITEM | QTY DEECRIPTION

Tis8 truyén 1:60

Truc
Ban may truc B
Thén d&trucB
Vé nip

o | wal = [ Ll o

Hinh 10. Két cau cum truc B

PART LIST
T NAME
1 Tam ga dong co
1 Pong co
1
1
1
1

ITEM | QTY DESCRIPTION

Khép ndi
Hop giam toc
Vo lap 6 lan
Ban may truc C

T{sd truyén 1:25

| B 0

Hinh 11. Két cau cum truc C

Dua vao duong kinh truc vit me va téc d6 quay cla
déng co tinh toan chon sa bé thdng sé clia 6 1dn ma 62300-
2RS1 tiéu chudn cla SKF. Thiét ké dugc két ciu cla truc B
va Cnhu hinh 10, 11.

3.2.3 Tinh todn thiét ké bé diéu khién[5]

Tac gid Iua chon phan mém diéu khién Mach 3 vi day la
phan mém mién phi phuc vu cho nghién ctu, thir nghiém
va phu hgp véi yéu cau dat ra cla bai toan diéu khién may
CNC 5 truc déng thai, mach diéu khién Mach 3 cho may
CNC 5 truc hé trg giao tiép v&i may tinh qua ¢dng LPT, cho
phép xay dung cac may phay CNC, cat laze, khac... hiéu
qua nhat vdi chi phi viia phai.

- Hoan toan tuong thich véi phan mém MACHS3.
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- C4p nguén qua céng USB va cac thiét bi ngoai vi ddc
[ap nham tranh séc dién cho may tinh khi van hanh [3].

- Bién 4p nguén ngoai c6 thé thay d6i trong khoadng tu
12V dén 24V.

- T4t ca cac tin hiéu vao déu théng qua cach ly quang dé
bao vé mach.

- St dung 1 ro le, c6 thé dung dé diéu khién spindle (tat
P17).

- C6 dau ra analog (0 - 10V) dé néi véi bd bién tan khi
can diéu khién t6c do spindle.

- C6 thé diéu khién cling luc t6i 5 déng co budc (5 truc).

- C6 thé két ndi vdéi driver déng co budc theo Andt
chung hoac Catét chung.

* Sg d6 bd diéu khién CNC 5 truc nhu hinh 12,

Hinh 12. So d6 linh kién dién, dién td diéu khién may CNC 5 truc dong thoi

* Linh kién dién, dién t diéu khién may gém cac chi tiét
chinh sau:
Vi diéu khién BOB mach Mach3
Ngudn bat tat truc chinh
Nguén dién
DA4u ra bién tan va truc chinh
Pong cobudc 5 truc XY ZBC
Driver diéu khién déng co budc
Nut dirng khan cap
Coéng tac gidi han cac truc
. Sensor giGi han hanh trinh dich chuyén

10. Méy tinh

Dé tuong thich v&i Bob Mach3 & trén, thi ta chon phan
mém Mach3, Mach3 la phan mém cua hang ArtSoft, ban
dau dugc thiét ké danh cho nhiing ngudi ché tao may CNC
tai nha theo s& thich nhung da nhanh chéng tré thanh
phan mém diéu khién linh hoat trong céng nghiép.
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Hinh 13. Giao dién phan mém MACH 3 diéu khién may

Sau khi phan tich két cdu may, nhém tac gia da lng
dung phan mém PTC Creo Elements dé thiét ké mé hinh
may va mé hinh phan ra clia cac cum chi tiét.

.

Hinh 14. M6 hinh thiét ké may hoan chinh

Cac chi tiét c6 trén may déu dugc thiét ké theo tiéu
chuén dé thuan tién cho viéc ché tao cling nhu stfa chita va
thay thé sau nay.

+ Truc X,Y,Z dugc dan dong bang bé truyén vit me dai
8¢ bi dé€ dat dugc dd chinh xac nhat trong qua trinh may
hoat déng.

+ Cac truc B, C dugc tang cudng momen xodn nhg 2
hép giam t6c d6 & 2 truc.

+ SU dung ddng co budc dé truyén ddng cho tat ca
cac truc.

+ S0 dung cdm bién hanh trinh dé gidi han hanh trinh
cho cactruc X, Y, Z.

+ SU dung déng co Spindle c6 cdng suat 1,5KW dé tao
ra chuyén déng cét got.

+ St dung céc méi ghép bulong, méi ghép han va méi
ghép then dé tao thanh may. Hinh 15. Hinh &nh m@ hinh mdy CNC 5 tryc dong thi gia cong
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Hinh 16. Mt s§ san pham ché tao trén md hinh mdy CNC 5 truc ddng thoi
4, KET LUAN

M hinh may CNC 5 truc déng thdi nhém nghién ctu da
thiét ké va ché tao dugc c6 thé gia cong dugc cac chi tiét
vat liéu nhém, g6, gia codng cé bién dang phtc tap trén mét
lan ga. Tuy day, la san phdm dau tién trong linh vuc thiét ké
va ché tao may trung tam gia céng 5 truc déng thai phuc
vy cho nghién cliu va dao tao. Pac biét hon la co sé& cho su
ti€p can vdi cong nghé gia céng diéu khién s6 (CNC) phic
tap, hién dai va théng minh trong thai ky cdch mang céng
nghiép 4.0.
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