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TOM TAT

Bai bdo trinh bay két qua nghién civu thiét ké, ché tao va danh gid thire nghiém may cdt ban
da néing c6 kha ndng diéu chinh géc cdt linh hoat trong ddi 0° dén 45° phuc vy trong sdn xudt cong
nghiép va dan dung. Trén co sé khdo sdt cde dong mdy cdt phé théng hién nay, nhém tdc gia xdc
dinh cdc han ché chii yéu vé do chinh xdc va su thiéu linh hoat khi thay doi goc cdt. M6 hinh may
méi duwoe thiét ké bang phan mém CAD 3D, tdi wu héa két cdu bang mé phong CAE dé dam bao
do cu’ng vu"ng giam rung dong va duy tri @6 on dinh cua luGi cdt trong qud trinh lam viéc. Nguyén
mau diege ché tao véi cdc thong sé kich thude ban cdt 800 %400 mm, dai goc nghiéng 0° - 45°, co
cdu diéu chinh sir dung vit me - ban 1é, dong co cong sudt 1,0 - 1,5 kW, Két qua thwe nghiém cho
thdy sai léch goc cat khong vieot quad +0,3°, do lap lai dat £0,2, do vuong goc tai 90° dat 0,3 mm/300
mm ddp iing cdc muc tiéu. Méy hoat dong on dinh, dé diéu chinh va an toan. Nghién ciru mé ra kha
nang ung dung tai cac xwong co khi nho, co so san xudt dan dung va phuc vu dao tao ky thuqt.

Tir khéa: Mdy cdt ban; Piéu chinh géc cat; Mady cdt da nang,; Phan d; Géc cit.

ABSTRACT

The paper presents the results of research on the design, manufacture and experimental
evaluation of a multi-purpose table saw with the ability to flexibly adjust the cutting angle in the
range of 0° to 45° for industrial and civil production. Based on a survey of current popular cutting
machines, the authors identified the main limitations in terms of accuracy and lack of flexibility
when changing the cutting angle. The new machine model was designed using 3D CAD software,
optimizing the structure using CAE simulation to ensure rigidity, reduce vibration and maintain the
stability of the cutting blade during operation. The prototype was manufactured with the parameters
of cutting table size 800%400 mm, tilt angle range 0° - 45°, screw-hinge adjustment mechanism,
motor capacity 1.0 - 1.5 kW. Experimental results show that the cutting angle deviation does not
exceed £0.3°, the repeatability reaches +0.2, the perpendicularity at 90° reaches 0.3 mm/300 mm,
meeting the targets. The machine operates stably, is easy to adjust and is safe. The study opens up
the possibility of application in small mechanical workshops, civil production facilities and for
technical training.

Keywords: Table saw, Cutting angle adjustment; Multi-function cutting machine, Dividing;
Cutting angle. &
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1. GIOI THIEU

Trong bdi canh nhu cau gia cong cit cac
vat liéu gach 6p lat, gach san, gb van... trong
cong nghiép va dan dung rit cin mot thiét bi cat
linh hoat, d& sir dung va chi phi hop 1y. Nhu cau
cat nghiéng goc (vat goc) cho céac chi tiét cau
trac (cat goc 45° trong san xuat ndi that va xay
dung rat phd bién.

Céac may cat ban trén thi truong hién
nay chu yéu cat theo phuong vudng goc, thiéu
tinh nang diéu chinh goc cat linh hoat, din dén
han ché kha ning tng dung va d6 chinh xac
thap, thiéu an toan.

Hau hét cic nghién ciu trong nudc
durng & muc luan van hodc nghién ciru co so,
chua co cong trinh nao tich h0’p dong thoi quy
trmh thiét ké 3D, mo phong s, ché tao nguyen
mau va thir nghlem thuc té dé tao may cit ban
da nang dat chuan cong nghiép. Bai bao trinh
bay qué trinh thiét ké may cit ban c6 kha ning
diéu chinh goc cat 0° - 45° véi d6 chinh xac cao
(< %+ 0,3°), ddm bdo do cung virng va an toan
khi str dung.

Pé tai c6 tinh m&i rd khi thue hién day
du quy trinh khép kin, tap trung vao giai phap
co khi t6i wru (co cdu vit me - ban 1&) va cung
cap mot giai phap thuc té, chi phi thap, thay thé
céc san pham nhap khau cho cac co sé san xuat
nhé va phuc vu dao tao k¥ thuat.

2.CO SO LY THUYET

2.1. Mé hinh mdy cit ban va co ciu diéu
chinh géc

Cac nghién ciru qudc té tap trung vao phan
tich tmg suit va tdi vu két ciu bang md phong s6
deé cai thién do cimg vimg, phat trién hé thong diéu
khién va cam bién dé nang cao an toan [1].

Céc co cau duoc phan tich gdm ban 18
quay, vit me, ray truot va banh rang vat. Co cau
banh ring vat két hop tay quay da duoc dé xuat
cho kha ning diéu chinh goc chinh xac véi sai
s6 nho hon 0,5°.

Co cu vit me - ban 1& dugc chon vi tinh
don gian, dé ché tao, kha ning khoa va tinh
chinh géc cat chinh xdc, phu hop véi tiéu chi
chi phi thap va do chinh xéc cao.

2.2. Yéu ciu k§y thuat

Céac yéu cau k¥ thut chinh: Do cing
virng cua khung may, sai 1éch goc cit (< +0,3°)
d6 6n dinh ludi cat (giam rung dong) va an toan
trong qua trinh van hanh. Tuan thu céc tiéu
chuan vé an toan may moc va cic quan diém
thiét ké cong thai hoc [2, 3].

Céc thong s6 can dat duoc:

- Dai goc cat nghiéng: 0° - 45°;

-bo phéng mat ban: <0,15mm trén 800
x 400mm;

- D9 song song ludi va ranh dan huéng:
<0,15 mm/300mm.

3. TIEN HANH NGHIEN CcUU
3.1. Xac dinh cac thong sb

Quy trinh nghién ctu: Khdo sat yéu
cau, lya chon phuong an thiét ké, thiét ké 3D,
mod phong CAE, lya chon vat liéu, ché tao va
lap rap.

Lya chon dong co va két ciu, ta thuc
hién tinh toan céng suat dong co (P) dua trén
lyc cat 16n nhat (F) khi gia cong vat li¢u ti€u
chuan [4, 5].

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
336 TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026

cokhivietnam.vn



NGHIEN CU’U - TRAO DBOI

a. Lua chon cac thong s6 cho ddng co:
- Cong suat dong co:
P=1,5kW=1500W.

- Toc do quay ludi cat:
N = 3000 vong/phut (RPM)

:>m=%~314mdxs.

- Ban kinh ludi cat: R~ 125 mm =0,125 m.

- Hiéu suét truyén dong (day dai, 6 bi):
n=0,85 (85%).

Moment xoan dau ra (M):

P-n 1500W-0,85
@ 314 rad/s

7~ 4,06 Nm
Luc cit tiép tuyén F . t6i da:

M 4,06 Nm

t" R 0,125m

~ 325N

L}_IC cit tiég ‘u}yén F,=32,5N1aluc tbi
da ludi cat tao ra dé cat vat liéu. Luc nay du lon
dé cét vat lieu g5, nhua, kim loai tim véi toc do
nam trong gidi han an toan.

b. Thiét ké 3D va M6 phéng CAE:

Thiét ké 3D: Dyng md hinh chi tiét toan
bo may cat ban gdm khung may, ban cét, co ciu
nang ha va co ciu diéu chinh goc 0° - 45° bang
phan mém SolidWorks.

Hinh 1. Thiét ké va mé phong

Dung phin mém SolidWorks dé thiét
ké, phan tich két cau, dam bao khung may
(Thép CT3) va mit ban (thép tdm) khong bi
bién dang qua murc (< 0,15 mm) dudi tai trong
cat toi da.

M6 phdéng co cau diéu chinh goc
nghiéng nham tranh rung dong va nang cao do
chinh xac ctiia may cat.

3.2. Lua chon vit li¢u

- Vat li¢u khung: Thép CT3 vi chiu luc
tot, chi phi hop ly.

- Mit ban: Tam thép dam bao do phing
<0,15 mm.

- Ludi cat: Hop kim chuyén dung cho
kha nang cat da vat li¢u nhu gS, gach oOp lat,
nhua, kim loai...

4. THU THAP DU LIEU
a) Piéu kién thir nghiém:
- Vit liéu cat: Gb ép day 20 mm.

- Goc cat: Thu nghiém tai cac goc 0°,
15°,22,5°, 30°, 45°.

- Céc thong so lam vi¢e: Toc do cat, toc
dd quay ludi 6n dinh.

b) Thiét bi do:

- Po gbc: Thude do goc co khi dé kiém
tra sai 1éch goc cat.

- Do d6 chinh xac: Bong ho so dé do do
phang mat ban, d§ vudng goc canh cat va do
song song cua ludi cat.
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¢) Phwong phap danh gia:

Danh gia kha nang hoat dong ctia may
theo cac tiéu chi: PO chinh xdc goc cit (<
+0,3°), tinh 6n dinh (rung, 6n), tinh an toan va
hiéu qua su dung.

5.XU' LY SO LIEU
5.1. Két qua thuc nghiém
Dya trén két qua thyc nghiém mo

phong, cac théng sd quan trong dat dugc (Bang
1) dé danh gia chat lugng.

Bang 1. Két qua thiee nghiém

Théng sb Muc tiéu thiét ké Két qua thye nghiém Panh gia
Sai 1éch goc cit (0° - 45°) <+0,3° <=+0,28° Pat
Do 1ap lai goc +0,2 +015 Pat
Do vudng goc tai 90° <0,10 mm/300 mm 0,25 mm/300 mm Pat
D6 phang mit ban <+015 mm <+012 mm Pat

Bdng 2. Cdc mike dé ciia bo thong so may

Tham s6 Mikc 1 Mikc 2 Miic 3
1 Goc cit (o) 0 22,5 45
2 Toc dé(jfl y phoi Thap Trung binh Cao
3 Do tién dao (H) Thép Trung binh Cao

Két qua cho thdy mdy cat hoat dong
on dinh, co ciu diéu chinh gbc st dung vit me
- ban 1& dam bao do cing vitng nhiam duy tri
duoc d6 on dinh, giam rung dong. Pé tim ra
trang thai ctia may & thoi diém luc cit 16n nhat,
nhom nghién ctru tién hanh do luc cat khi thay
ddi goc cit, toc do day phoi va do tién dao.

Phuong phap thiét ké thi nghiém
Taguchi 1a cong cu su dung dé t61 vu hoa cac
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thong sb kiém soat trong nghién ciru va quy
trinh san xuat hiéu qua. St dung mang truc
giao giam sb luong thi nghiém nhung van dam
bao danh gia anh hudng cua timg thong sé mot
cach doc 1ap. Bé danh gia hiéu suat, Taguchi
chuyén doi két qua thuc nghiém thanh ty 18 tin
hiéu trén do nhiéu (S/N Ratio) nham xac dinh
duoc to hop cac thong s6 tdi wu dé dat duoc
muc tiéu chat lugng mong mudn.
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Bdng 3. Gid tri lrc cdt va ty 1é SIN

Ma tréan thi nghiém
TT F S/N
o v H T
1 1 1 1 31,8 30,04
2 1 2 2 30,2 29,60
3 1 3 3 32,1 30,13
4 2 1 2 28,7 29,16
5 2 2 3 25,6 27,90
6 2 3 1 27,9 28,91
7 3 1 3 26,9 28,60
8 3 2 1 24,5 27,78
9 3 3 2 28,8 29,19

Trong nghién ctu nay, khao sat ba
thfmg sO ’énh hu’(:yng dép lyc cat (F,) gom: goc
cat (a), toc do day phoi (v) va dd nho cua dao
(H). Do @6, cac ti€u chi c6 cong thirc nhu sau:

L
101 L Z !
— = —10logo|-| Y S| a
Gro | £y (1)
i=1
Trongdo: 1, y#1a tong binh phuong

cua tat ca cac két qua cho moi thi nghiém va n
1a s0 lan 1ap lai cua thi nghiém.

Cac thong sb kiém soat va cac mirc a
(0° - 45°), v (thép, trung binh, cao), H (thap,
trung binh, cao) duoc trinh bay chi tiét trong
Bang 2. Thiét ké thi nghiém st dung phuong
phép mang truc giao va ty 1¢ S/N Taguchi L9
trong Bang 3.

5.2. Xir ly s6 liéu

Viéc xé4c dinh by thong s6 tbi wu cua
may cho luc cit 12 16n nhét duge tién hanh viéc
tinh toan ty 1¢ S/N, bang gia tri dugc st dung va
phan tich anh huéng doc 1ap cua timg thong s6
trén phan mém thong ké Minitab thé hién trong
biéu d6 Hinh 2, cho thdy: Goc cat (o)) & muc 1,

téc do day phoi (v) & mirc 3 va do nhd cuia dao
(H) 6 muc 2.

hiN

e
Hinh 2. Biéu do mo ta sw anh huong qua cdac mirc
cua tung thong so

Su sai 1éch nho giira két qua mo phong
(CAE) va thuc nghiém 1a do dung sai ché tao va
cac yéu td ma sat, rung dong khong duge tinh
toan trong mo hinh 1y thuyét.

Phén tich co cau diéu chinh goc: Co cdu
vit me da giam thiéu do ro co khi so véi cac co
céu don gian bang ban 18, cho phép tinh chinh
goc cit v6i do chinh xac cao.

Panh gia vu diém, han ché va kha nang
cai thién: May c6 uvu diém vé chi phi thap, do

chinh xac cao, va da nang. Han ch¢ 1a viéc dicu =~
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chinh goc van 1a thi cong. Kha ning cai tién 1a
tich hop bang hién thi dién tir dé theo ddi géc
cat theo thoi gian thuc.

O trang thai c6 goc cat 0°, toc do day
phoi cao va do nhd cia dao & muc trung binh
s€ cho luc cat 1a 16n nhat.

6. KET LUAN

- Pi thir nghiém thanh cong méy cat
ban da nang diéu chinh goc cit 0° - 45°, dat cac
muc tiéu k¥ thuat dé ra. May co6 két cdu don
gian, chi phi thap nhung van dam bao do cing
viing va do chinh xéac.

- Cac thong s ky thuét chinh (d6 chinh
xac goc cat, do vudng goc) déu dap ung yéu
cdu cong nghiép va dan dung, chirng minh tinh
kha thi cta thiét ké co khi.

- San pham mau dugc Gmg dung ngay
tai cic xuong co khi, ho san xuat dan dung, lam
tai liéu thuc hanh va nghién ctru hitu ich cho
sinh vién nganh Ky thuat tai truong. <
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