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TOM TAT

~Ngay nay, khoa hoc ky thugt ngay cang phat trién thi may moc hién dai phuc vu cho san
Xuat doi song ciing ra doi ngay cang nhiéu. Trong linh vuc gia cong co khi, hang loat may
CNC ra doi (CNC 3 truc, 5 truc, may CNC toc do cao) cung nhitng wu diém dem lai cho
nguol sur dung nhur: kha nang tw dong hoa trong qua trinh san xuat de dang, dg chinh xac gia
cong va do chinh xac lap lai cao cho san pham giup t6 chizc qué trinh sdn Xua'[ linh hoat hon,
dap ung kip thoi nhiing nhu Cau thurc té ca vé sé luwong lan Sur dong déu vé Chat lwong san
pham. Tar vige tim hiéu vé nhu cau cham khac cac san pham 9o ‘my nghé vdi s6 lwong lon va
rGt ngan thoi gian so vdi gia cong thu cong, dé tai nay da dé xudt két cau va tinh toan thiét ké

mgt may CNC 3 truc diroc diéu khién béi phan mém Mach3 dé hé tro qua trinh gia céng cho
cdc co so moc Vera va nho.

Tir khoa: May diéu khdc g6; diéu khién so; tw déng héa; CNC; co khi.
ABSTRACT

Nowadays, the fast moving of science and technology has created various machines
which have made the manufacturing industry more efficient. In mechanical engineering,
various types of computer numerical control (CNC) machines have been developed including
3-axis CNC, 5-axis CNC, and high-speed CNC. The usage of this kind of machines has many
advantages. It elevates the automation of manufacturing processes. The accuracy and
uniformity of the processed products are high. It is suitable for the Flexible Manufacturing
System (FMS). From the increasing demand for wood carving products with higher quality,
larger quantity and shorter lead time, the handicraft production has no longer fulfilled the
markets. This research proposes the design and manufacturing of a 3-axis numerical control
carving machine for wood production.

Keywords: Wood carving machine; numerical control; automation; CNC; mechanical
engineering.

1. TONG QUAN

Cung véi su phét trién caa kinh té - xa
hoi, nhu cau vé thudng thic cac gia tri nghé
thuat cua con nguoi cling ngay cang tang cao.
Hién nay, cac san pham cham khic gd ciing
nhu tranh khic gd cua nudc ta rat dugc céc
du khach trong va ngoai nudc ua chuong. Sy
phong ph vé cac loai gd, chat liéu lam tranh : Y
ciing 12 mot thé manh dé tranh khic gd duoc Tu nhitng nhu cau thuc t& ve so luong
biét dén rong rai hon. don hang 16n va mau ma da dang thi may

Hinh 1. San phdam cham khdc gé
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CNC diéu khic g da duoc ra doi. Nhiing loi
ich n6 mang lai la v cung I6n nhu [1]:

— Nang cao ning suét lao dong.
—  Tiét kiém thoi gian.
—  Tiét kiém chi phi nhan cong.

— Bam bao stirc khoe va tao ra moi truong
lam viéc an toan cho nguoi lao dong.

Tu nhimg wu diém caa may gia cong
diéu khién sd néu trén, dé tai tap trung
nghién ctu thiét ké két cau co khi ctia may.
Sau khi ché tao va lap rap hoan thién, may st
dung hé thdng diéu khién dung phan mém
Mach3 nham gilp viéc gia cong cham khic
cac chi tiét bang gd nhanh va chinh xac hon.
May dac biét phat huy tac dung khi gia cong
cac chi tiét 3D phuac tap von lam bang tha
cong rat ton thoi gian va khong dat duoc do
chinh x4c mong muén.

2. TINHTOAN THIET KE
2.1 Lua chon phwong 4n thiét ké

Véi yéu cau dit ra ban dau cho may gia
cong tranh khic gd c¢6 kich thuéc
(400x400x35) mm va c6 kha nang gia cong
dong thoi 2 san pham cung Iic, két cau cua
may dugc lya chon nhu bang tong hop cac
phuong an tai Bang 1.

Bdang 1. Cac phuong dn xdy dyng mo hinh

Co ciu Phwong an lya chon

Dan dong truc
Di chuyén phoi

Dong co budce
Phoi ¢6 dinh
Co cau truyén dong vit

Truyeén dong me bi dai éc

50 BIEU KHIEN
BONG CO'Z

RUO
CHiNK

BO PHIN
DIEU KHIEN

TC B TRUC CHINH

Hinh 2. So dé khéi ciia may

Tir két qua phan tich cac phuong 4n thiét
ké, so do khdi cua may cham khic gb duoc
biéu dién nhu ¢ Hinh 2. Theo so dd nay, may
duoc thiét ké voi 3 truc diéu khién truc giao
nhau. Ttung dong co s€ dugc diéu khién doc
lap thong qua cac dong co budc.

2.2 Tinh toan cong suit may

Viéc tinh toan thiét ké két cAu co khi cho
ting cum truc duoc tién hanh timg budc tir
xac dinh luc va tai trong khi lam viéc, tinh
toan hé¢ thong truyén dong, xac dinh cong
suit dong co va kiém tra (ng suat, bién dang
cua két cau [2]. Trong do, két cau ting cum
truc diéu khién chuyén dong cua dung cu cat
theo 3 phuong x, y, z duoc thé hién nhu &
Hinh 3.

Hinh 3. Két cdu co khi ciia cac truc z (a),
truc x (b) va truc y (c)

—  Céng suat cat N cho dong co truc chinh
(spindle) dugc tinh trén co so luc cat tdi
han [3]:

P,V
N, =
61200

(kW] 1)
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—  Van tbc cit. Viéc kiém bén két cau duoc thuc hién
ZDn  7.10.24000 m bang cach dua cac thong sb luc tinh toan vao
V=000 = 1000 = /°% (p_h) ) phan mém phan tich Ansys Workbench.
Las Ket qua phan tich tng suat va bién dang cua
— Luc cat t6i han: khung méy duoc thé hién nhu & Hinh 4. Sau
P, =ct*s).Z.B.D" (3)  khi tinh toan, kiém tra cac théng s6 dé du
) doan diéu kién lam viéc, két cau CAD tdng

Trong do: thé ctia may duoc biéu didn trén Hinh 5.

v’ ¢=140: hé sb xét dén vat liéu gia cong
va diéu kién khi tinh van toc cat.

t=4:  chiéu sau cit (mm).

s; =0,05: luong chay dao rang (mm/r).
Z=1: sdrang.

B =10: chiéu rong phay (mm).

D =10: duong kinh dao (mm).
n=-0,83

AN N N N N

P,
= 140.4983,0,05%65,1.10%. 10083
= 93.36 (N)

93.36X754

Tir (1) tinh N, = 2227

= 1.15 (kW)

Cong suat cat N. thuong chiém khoang
70+80% cong suat dong co dién, nén tinh
gan dang cong suit dong co dién theo cong
thac sau:

Noc = -5 =22 = 1.4 (kW)
T Hinh 4. Tinh toan md phong ing sudt va

Vay cdng suat dong co dién duoc chon bién dang cua két cdu khi chiu lyc.
cho spindle sé la 1.5 kW. Bang tong hop céac
thong sb sau khi tinh toan duoc thé hién tai

Bang 2.
Bdng 2. Bang sé liéu sau khi tinh toan

Théng sé Gia tri
buong kinh dao (D) 10 (mm)
S6 vong quay (n) 24000 (v/ph)
Van téc cat (V) 754 (m/s)
Chiéu séu cit (t) 4 (mm)
Tdc do chay dao max (S,,)  1200(mm/ph)
Cong suat spindle (N) 1500 (W)
Luc cét (P,) 93.36 (N)  Hinh 5. Thiét ké CAD 3D ciia may diéu khac

go diéu khién sé
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3. CHE TAO VA THIET KE HE THONG
PIEU KHIEN

3.1 Chétao

Hinh anh may sau khi gia cong va lap
rap duoc thé hién tai Hinh 6.

Hinh 6. Hinh dnh thyc té cia may sau khi
gia cong va lap rap

3.2 Thiét ké h¢ théng didu khién

Chuong trinh diéu khién cho may cham
khic gd trong dé tai nay st dung phan mém
Mach3. Céach két nbi cac dong co budc véi
board mach Mach3 va mady tinh duoc biéu
dién tai Hinh 7. Trong mé hinh may hién tai,
bién tan duoc sir dung dé diéu khién toc do
truc chinh. Tu dién diéu khién sau khi lap rap
nhu ¢ Hinh 8.

5005 tong quit hé thong diéu khicn
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Hinh 7. So dé dién hé thong diéu khién

Hinh 8. Tu dién diéu khién.
4. GIACONG THU NGHIEM MAY

Pé tién hanh gia cong gd, dau tién can
phai co file dir liéu CAD cua thiét ké can
cham khic. Dir liéu nay s& dugc dua vao
phan mém JDPAINT dé thiét lap cac thong
sb gia cong va tién hanh mé phong qua trinh
gia cong trén may diéu khién sb CNC. Két
qua xuit ra la file gia cong G-code s& duoc
nhap vao phan mém diéu khién Mach3. Phan
mém nay sé& tién hanh xuat cac lénh noi suy
dé diéu khién céc truc. Hinh 9 biéu didn mot
s6 san pham mau dugc gia céng bang may da
thiét ké.

Hinh 9. San phdm gia cong
5. KET LUAN
Muc tiéu cua bai bdo nay nham gisi thiéu
quy trinh tinh toan thict ké va che tao may
khajc go CNC 3 tryc 2 dau dgo dieu ktjién )
nham phuc vu cho nganh khac tranh go. May
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hoan toan cd kha nang canh tranh vgi may
ngoai vé gia thanh nhung van dap tng dugc
nhiing yéu cau vé& do chinh xéac va chét lugng
san pham cham khic. Trong tuwong lai, may
con ¢ thé phat trién thém nhiéu tinh ning
gitip ting hiéu suat lam viéc, rGt ngan thoi
gian gia cong, ting chat lwong san pham va
ngay cang cai thién vé tinh tham my.
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