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THIET KE VA CHE TAO MAY PHAY CNC CHI PHi THAP SU* DUNG
BO PIEU KHIEN PA NHIEM QS-H7KA

DESIGN AND MANUFACTURING OF A LOW COST CNC MILLING MACHINE
USING MULTI-PURPOSE CONTROLLER QS-H7KA
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TOM TAT

Mdéy CNC (Computer Numerical Control) dong vai tré quan trong trong san xudt hién dai.
So véi cdc phirong phdp gia cong truyén thong, may CNC ¢6 thé gia cong hoan thién bé mdt chi tiét
16t hon voi d chinh xdc cao hon. Tuy nhién, quy trinh ché tao may CNC hién nay van con khd phiec
tap, gid thanh san pham khd cao. Chinh vi vdy, chi ¢é rat it doanh nghiép ¢ thé dau tw dé lam chi
cong nghé nay va viéc trang bi thiét bi nay phuc vu trong dao tao cang khé khén cho cdc truong Pai
hoc va Cao dang. Pé gidi quyét van dé nay, bai bdo sé trinh bay phirong phdp gia cong ché tao mot
mady phay CNC mini sir dung bé diéu khién cong nghiép OS-H7KA véi gia thanh thap. May CNC
sau khi ché tao da dwoc danh gid thir nghiém bang cdch gia cong mot sé san pham go. Két qua cho
thdy chdt lwong san phdam gia cong cé thé chap nhdn dwoc trong vmg dung thue té.

T khéa: Mday CNC; Mday CNC mini; May phay CNC; Gia cong cdt got; BY diéu khién cong
nghiép.

ABSTRACT

CNC (Computer Numerical Control) machines plays an important role in modern
manufacturing. These machines provide better quality of surface finish and higher accuracy in
comparison with the traditional machining methods. However, the manufacturing process of these
types of machinery are still complex with high cost. Consequently, only few companies are able
to invest in their own machines and it is more difficult for universities or colleges to equip these
machines for educational training. In order to solve these matters, this paper presents a method of
manufacturing a CNC milling machine using an industrial controller QS-H7KA with low budget.
The machines are then evaluated by machining several solid wood products. The results shows that
acceptable quality in applications.

Keywords: CNC machine; Mini CNC machine; CNC milling machine;, Machining;
Industrial controller.
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1. PAT VAN PE

Trudc day, cac chi tiét may c6 hinh
dang phurc tap thuong dugc chia thanh nhitng
phan nho, don gian dé gia cong thi cong. Sau
d6, chung dugc ghép ndi lai voi nhau thanh chi
tiét hoan chinh bang cac mdi ghép co khi. Viéc
gia cong nay khong dam bao do chinh xac cao,
chi phi tén kém cao. Sau nay, cong nghé chép
hinh c6 thé gia cong dugc nhitng chi tiét phirc
tap hon. Tuy nhién, viéc gia cong ndy van con
nhiéu nhuoc diém nhu ning suit thap va kho
dam bao dd chinh xac cao. Vi vay, viéc ap dung
diéu khién sd vao may cong cu la mot budc tién
nhay vot vé cong nghé gia cong. Piéu ndy dam
bao d6 chinh xéac cao, c6 thé gia cong dugc cac
chi tiét phirc tap. May gia cong duoc diéu khién
tu dong bang may tinh hay thuong duogc goi tat
la may CNC (Computer Numerical Control) co
kha nang diéu khién chinh xac vi tri va chuyén
dong cua cac cong cu cit hodc gia cong, dua
trén cac 1énh duoc 13p trinh trude. Hién nay,
may CNC hién nay van c6 gia thanh kha cao do
quy trinh san xuat may CNC con kha phic tap.
Chinh vi vay, viéc trang bi may hi¢n dai nay
van 1a bai toan kho khin ddi v6i doanh nghiép
nho va vira. Nhu chung ta da biét, dé dap tng
nhu cau nhén lyc x3 hoi, nhiéu treong Pai hoc
va Cao Ding da tién hanh dao tao k¥ su, cur
nhan co khi ¢6 kha ndng van hanh may CNC,
nhung theo thyc té thi nhiéu truong van chua
trang bi du sd lugng may cho sinh vién thyuc
hanh do chi phi trang bi m¢t may CNC kha cao
va chi phi bao tri, bao dudng hang nim kha tén
kém. Vi hiéu duoc cac van dé kho khan do, nén
nhom tac gia da nghién ctru va ché tao mé hinh
may CNC mini c6 thé phuc vu gia cong cac chi
tiét nho va hd tro cho cac truong hoc trang bi
may CNC phuc vu dao tao k¥ nang van hanh.
Hién nay, nhom tac gia thay rang mot sd dé
tai may CNC da duogc trinh bay nhu nhom tac
gia Khoa Co di¢n, Hoc vién Nong nghiép Viét

Nam d3 ché tao may CNC 3 tryuc st dung bo
diéu khién Mach3 [1], hay nhom nghién ciru
Trudng Pai hoc Giao thong Van tai Thanh ph
H6 Chi Minh da ché tao may CNC da ning [2],
hay nhom tic gia ThS. Nguyén Hoang Linh va
KS. Nguyén Phudc, giang vién Khoa K thuat
Cong nghé, Truong Pai hoc Pham Vin Pong
da nghién ctru va ché tao may CNC mini c6 thé
gia cong tao mau d6 thii cong my nghé va diéu
khic muc do don gian 2D, 3D, 4D [3]. Qua do,
chung ta thdy may CNC luén dugc cac truong
Pai hoc, Cao déng nghién ctru ché tao nham tao
ra cac mo hinh may c6 gia thanh ré, chi phi bao
tri bao dudng thap nham phyc vu tot nhat cho
dao tao. Chinh vi cac ly do trén, nhom tac gia
da nghién ctru va ché tao mo hinh may CNC st
dung bo diéu khién cong nghiép QS-H7KA véi
tinh 6n dinh cao nham h tro gia cong trong cac
xuong co khi nhé hoic hd trg ddo tao.

2. THIET KE MO HINH CO KHI

San phém ctia nhém duoc lam ¢ mac do
mé hinh mini véi kich thudc tong thé cta phan
khung may la 500x400x400mm va céac thong
$6 k¥ thuat dugc nhom dua ra nhu bang 1. Dya
vao cac thong sd san pham dd duoc nhom dua
ranén cac cum truc s€ dugc nhém tinh toan nhu
sau:

2.1. Lua chon truc chinh
Ta lua chon tinh toan voi kiéu dao phay

ngdn va loai vat liéu gia cong 1a nhom, ta tinh
duoc toc do cat V:

V _ CV><DQ
TMXL*XS} XxBUXZP

m
X K, = 45,52 m (1)

Trong do: C =185,5;q=0,45;x=0,3;
y=0,2;u=0,1;p=0,1,m=0,33, K, = 0,36.

Luc cat chinh cua may:
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XX pll
_ 10><Cp><t ><SZ><B XZ

P; =

X Kyy Xk = 64,95 N (2)

DIxnW

Trong do: Cp =68,2; x =0,86; y =
0,72;u=1,0; q=0,786; w=0; B=D/2 =3mm;
S, = 0,8 mm/vong; t = lmm; k = 0,25 (h¢ sb

duogc nhan thém khi vat li¢u gia cong la nhom).
Momen xoin trén truc chinh:

_ P,XD __ 64,95X6
T 2x100  2x100

= 1,95 N.m 3)

X
Cong suat dong co tryc chinh:

_ P,XV 64,95 X45,52
T 102060 1020X60

= 0,048 kW (4)

e

Qua cong thire tinh toan, cong sut cit
cua dong co truc chinh 1a 0,048 kW = 48W thi
ta nén lga chon cong suét dong co truc chinh
16n hon cong suét tinh toan.

2.2. Thiét ké cum truc Z

Truc Z chiu toan bd khoi luong cua
dong co tryc chinh trong luc hoat dong gia
cong, cling nhu mang toan bo cac bo phan dan
dong, dan hudng cua truc Z nén phai dam bao
yéu cdu cimg virng trong thoi gian hoat dong,
khong bi rung, x6 1éch trong qua trinh cat vat
liu ctia dong co truc chinh. Két cau cum truc
Z, c6 chuc nang dua dung cu cit tinh tién theo
truc Z trong qua trinh gia cong. Hanh trinh truc
Z dugc thiét ké ¢6 thé di chuyén 1a 50mm. Chi
tiét cum truc chinh nhu hinh 1.

o

®
A=y
e I

©O.

Hinh 1. Két cau cum truc Z
1 —Dong co, 2 — Tam trén, 3 — Td'mphdi, 4 Tam
trdi, 5 — Goi trdi dinh huwéng, 6 — Goi phdi dinh
hwong, 7 — Truc vit me, 8 — Truc dan huwong, 9 —
Ga spindle, 10— Spindle, 11 — Cam bién, 12 — Goi
dan huong, 13 — Goi d, 14 — Goi do vit me, 15 —
Tam dudi, 16 — Khép noi

Bang 1. Théng sé ky thudt ciia mdy

Théng s6 ky thuat
Kich thudc to,ng thé 500%400%400 mm
khung may
Hanh trinh kha dung 300 mm
truc X
Hanh trinh kha dung 240 mm
trucY
Hanh trinh kha dung 50 mm
truc Z
Mure d6 sai s6 cho phép 0,05 mm
Lénh NC G-code
Téc d truc chinh 2000-10000 vong/phut
Puong kinh dao cit ¢1-06 mm
Téc do di chuyén tbi da 3000 mm/phut
Téc d6 cat toi da 2000 mm/phut
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2.3. Thiét ké cum truc X

Truc X chiu toan bo khdi lugng cua
cum truc Z trong lic hoat dong gia cong nén
phai dam bao yéu cau ctng vimg trong thoi
gian hoat dong, khong bi rung, x6 1éch trong
qué trinh cit vat liéu cua dong co truc chinh,
chuyén dong cua truc Z.

Két cau cum truc X co chuc nang diéu
khién ban may tinh tién theo truc X. Hanh trinh
truc X thiét ké co theé di chuyén 1a 300mm.

Hinh 2. Két cau thiét ké cum truc X
1 —Dong co, 2 — Vit me, 3 — Khop néi,
4 — Truc dan huong, 5 — Goi ds, 6 — Tam phdi,
7 — Cdam bién, 8 — Tam cé dinh trén,
9— Tdm ga cuong luc, 10— Ga cam bién,
11 — Tam cé dinh duoi, 12 — Thanh ngang,
13 — Dai 6c vit me, 14 — Tam trdi

2.4. Thiét ké cum truc Y

Truc Y chiu toan bd khdi lugng cia
truc X, Z trong lic hoat dong gia cong, cling
nhu mang toan bd cac bo phan dan dong, dan
huéng cua truc Y nén phai dam bao yéu ciu
cung virng trong thoi gian hoat dong, khong bi
rung dong, 1éch trong qua trinh cat vat liéu cta
dong co truc chinh, chuyén dong cua truc X, Z.
Hanh trinh truc Y thiét ké co thé di chuyén la
240mm.

S S
Hinh 3. Két ciu thiét ké cum truc Y
1 —Dong co, 2 — Thanh truot, 3 — Con truot, 4 —
Truc vit me, 5 — Mat bich trudc, 6 — Mat bich sau,
7 — Ban may, 8 — Cam bién, 9 — Goi dé vit me, 10
— Géi d5 FF12, 11 — Khép néi truc, 12 — Pai oc

3. THIET KE BQ PIEU KHIEN

B6 diéu khién da nhiém QS-H7KA duoc
nghién ctru, thiét ké va ché tao bai Cong ty QS
Technology, dugc mang thuong hiéu “Made
in Viet Nam” (Hinh 4). Pay 1a bo diéu khién
chuyén dung cho may phay CNC, hd trg diéu
khién may phay 1én dén 4 tryc. Mang gia thanh
hop 1y, d& dang thiét 1ap, cai dat va sir dung nén
n6 phit hop cho viée ché tao may phay CNC
hay thay méi bo diéu khién cho cac may phay
CNC cii. Véi giao dién, cac phim chirc nang
tuong tw nhu cac bo didu khién dang str dung
trén may phay CNC thi n6 rat dé dang cho viéc
thao tac va van hanh. Bo diéu khién dugc hd trg
ngon ngir tiéng Viét, day 1a diém khac biét cho
thdy tinh vu viét cua san pham déi v6i nguoi
dung Viét Nam. Ddi v6i may CNC duoc ché
tao, nhom da thuc hién dau ndi va cau hinh bd
diéu khién nhu so 6 dau ndi hinh 4.
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Hinh 4. B diéu khién da nhiém QS H7K-A
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Hinh 5. So' do diu noi bé diéu khién da nhiém QS
H7K-A

4. THU'C NGHIEM VA PANH GIA

Nhom tac gia da tién hanh thiét ké mo
hinh may trén phdn mém Creo va tién hanh ché
tao mo hinh may nhu hinh 6. Qua qua trinh
thiét ké, lap rap, van hanh san pham may CNC

dé gia cong thir nghiém khéc gd (hinh 6-c),
nhom nghién ctru danh gia ring may hoat dong
6n dinh, hiéu qua, dap ng dugc yéu cau dat
ra. Tuy nhién, d§ chinh xac va d§ nham bé mat
chua thuc su cao do hai nguyén nhan chinh
1a vat lidu gia cong va sai sb may khi ché tao.
Trong twong lai, nhém s& hoan thién va cai tién
may bang cach thay d6i dong co dan dong cua
cac truc bang cac dong co servo co do chinh
xac cao hon. Theo tinh toan cua nhom, chi phi
gia cong va ché tao mo hinh may CNC nay
khoang 50.000.000 Viét Nam dong (Béang 2).
Day 1a chi phi hop 1y dé cho cac co s¢ san xudt
nho hay cac truong hoc c6 thé trang bi dugc.

Bdng 2. Tong hop chi phi thi cong ché tao (Pon gid dwoc lam tron)

STT Noi dung S6 lwong | Pon vi Don gia Thanh tién
1 Vat tu co khi Bo 24.500.000 23.500.000
2 Chi phi gia cong cat got Bo 6.500.000 6.500.000
3 Vit tu dién — diéu khién Bo 18.000.000 18.000.000
4 Chi phi kiém nghiém, danh gi4 Bo 2.000.000 2.000.000
Téng 50.000.000

Hinh 6. M6 hinh méay CNC va san pham gia cong
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5. KET LUAN

Bai béo trinh bay két qua nghién ctru
va ché tao md hinh may CNC mini sir dung
bd diéu khién cong nghiép QS H7K-A véi gia
thanh thip. M6 hinh da duogc thiét ké, mo phong
va ché tao thuc nghiém. San phém duoc thu
nghiém bang cach gia cong chi tiét hoa vin trén
vat lidu go. Két qua cho thiy san pham dap tng
du’O’c nhu ciu thuc té. Trong tuong lai, nhom
tiép tuc hoan thién mé hinh va ning cép s truc
cua may CNC 1én thanh 4 truc.

Loi cam on:
Nghién ctru nay dugc tai trg kinh phi

boi Truong Pai hoe Su pham KV thuét, Pai hoc
Pa Nang trong dé tai c6 Ma s6 T2022-06-17.
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