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TOM TAT

Bai bdo nghién ciru anh hwong cia cdc théng sé cong nghé dén luc cd't khiphay hop kim
nhom A2024 trén mayphay CNC. Thz nghlem dwge thwe hién voi cdc thong sé cdt gom vin toc ct
v, lwong chay dao s va chleu sdu cat t. Luc cdt trong qua trinh gia céng dwoc do dé danh gid mitc do
anh huong cua cac thong s6 cong nghé. Tir ket qua thuwe nghiém, mé hinh todn hoc mé ta moi quan
he gitta lyc cdt thanh phan P va cac thong 6 v, s, t dd dwoc xdy dung, lam co s6 lwa chon ché dg
cdt hop Iy va ndng cao hiéu qua gia cong.

Tir khéa: Théng s6 cong nghé; Luc cat; Hop kim nhém A2024.
ABSTRACT

This paper investigates the influence of technological parameters on cutting forces during
the milling of A2024 aluminum alloy on a CNC milling machine. Experiments were conducted
with cutting parameters including cutting speed v, feed rate s, and depth of cut t. The cutting force
during the machining process was measured to evaluate the effects of these parameters. Based on
the experimental results, a mathematical model describing the relationship between the cutting
force component P_and the parameters v, s and t was developed, providing a basis for selecting
appropriate cutting conditions and improving machining efficiency.

Keywords: Technological parameters,; Cutting force; A2024 aluminum alloy.

1. PAT VAN DE Qua trinh phay hop kim nhom bang dao
phay ngén xuat hién ba thanh phan luc: P, Py,

Trong céc y€u t0 anh hudng dén do P . Thanh phéan lyc P_c6 dnh huong 16n nhat

chinh xéc gia cong thi luc cat dong vai trd quan dén d6 chinh xac gia cong do gay ubn dao va

trong. Luc cit khi gia cong bang dao phay ngon bién dang hé thong cong nghé, tir d6 lam sai

gy ra: bién dang hé thdng coéng nghé, rung 1éch kich thudc va hinh dang bé mit gia cong.

dong, sinh nhiét din d¢én mon dao 1am giam do

chinh xac gia cong [1].
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Hinh 1. Cdc thanh phan lyc cdt khi phay

Céc nghién ctru d két luan c6 nhiéu
yéu t6 anh huong dén lyc cat nhung ché do cit
anh huong sau sdc va manh mé nhat. Do vay,
trong nghién ctru nay tac gia 1am rd anh hudng
ctia ba thong sb cong nghé co ban 13 van tdc cit
v, lugng chay dao s va chiéu sau cat t dén luc
cat P _khi gia cong hgp kim nhom A2024 trén
may phay X.mill M640.

2. TRANG THIET BI VAT LIEU THi
NGHIEM

2.1. May va dao

Cac thi nghiém duoc tién hanh trén
may phay X.mill M640: Kich thudc cua may
(2300x1800%2300 mm) c6 tbc do truc chinh
1én dén 8000 v/ph, toc d6 cat dat 5000 mm/ph,
bude tién nhanh 36000 mm/ph, cong suit dong
co 7,5 kW.

Thiét ké hé thong do cac thanh phan cia
luc cit gém: Ban do luc, bo khuéch dai dién
tich, bg thu thap dir li¢u, may tinh va phén mém

xtr 1y s6 liéu.

Hinh 2. Hé théng do luc cat
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Hinh 3. Dao phay ngon MU2-GMA3160

Bang 1. Dao phay ngon MU2-GMA3160
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2.2. Miu thi nghiém

Vat li¢u thi nghiém 13 hop kim nhom
A2024 c6 d6 bén rat cao, gia cong tét nhung
chéng an mon va kha nang han kém, thuong
dung cho két cau chiu luc 16n va yéu ciu trong
luong nhe. Két qua phan tich thanh phan héa
hoc ctia mau hop kim nhom A2024 nhu bang 2.

120

100

(=
W

Hinh 4. Mdu thi nghiém
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Bdng 2. Thanh phan héa hoc hop kim nhém 42024

Mac vat Thanh phﬁn hoa hoc trung binh cac nguyén t (%)
lidu Al Mn Cu Mg Si Fe Zn Ti
Nhom ) N - -
A2024 91+934 | 03+09 | 3.8+-49 | 1.2+1.8 <0.50 <0.50 <0.25 <0.15
2.3 Thiét bi do 3. KET QUA VA THAO LUAN

Bdng 3. Théng s kjf thudt ban do lwc 92574

3.1. Thi nghiém

Ma tran thuc nghiém dugc xay dung

theo phuong an thuc nghiém bac 1 Véi ba

thong s6 dau vao s& thay d6i ctia qua trinh thi

nghiém (v, s va t) s& c6 2k = 23 = 8 diém thi

Théng sb Gia tri
Thanh phﬁn luc do F,F,F
Dai do luc KN (F,F,F)
Qua tai cho phép +7S5KkN(F,F,F)
Ngudng phat hi¢n luc <0.01N

nghi¢m gbc (& muc ma hoa -1 va +1); va nén

Hinh 5. Ban do luc 92574 Kistler [3].

lya chon it nhat 3 diém trung tim (& mic ma
hoa 0) [2]. Nhu vay, ké hoach thi nghiém s€ bao
gom 11 di€m va dugc sap x€ép nhu trong bang
4.

Badng 4. Ma tran quy hoach thuc nghiém

TTTN Bién diu vao mi héa Bién thye nghiém Gia tri do
X, X, X, v (m/p) s (mm/v) t (mm) P (N)
1 -1 -1 -1 100.84 0.15 0.2 4.664
2 +1 -1 -1 125.6 0.15 0.2 4.546
3 -1 +1 -1 100.84 0.25 0.2 21.954
4 +1 +1 -1 125.6 0.25 0.2 21.4
5 -1 -1 +1 100.84 0.15 0.5 8.255
6 +1 -1 +1 125.6 0.15 0.5 8.047
7 -1 +1 +1 100.84 0.25 0.5 38.861
8 +1 +1 +1 125.6 0.25 0.5 37.88
9 0 113.04 0.2 0.35 15.608
10 113.04 0.2 0.35 15.612
11 113.04 0.2 0.35 15.609
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3.2. Két qua

Sau khi xtr 1y s0 li€u, kiém tra kha nang
lam vi¢c cua mo hinh va loai bo céc hé so khong
dt murc y nghia ta thu dugc mo hinh lyc cat nhu
sau:

Px — 6859,075 .V—O,I 164.S3’0326.t0’6232

Quan hé gitra lyc cit va ché do gia cong
12 ham mii, luong chay dao anh huéng dén luc
cat nhiéu hon phi hop véi cac nghién ctru ly
thuyét trude do [4].

15
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110
S{ mm 115 .
e
125 ph
Hinh 6. Quan hé P_voi v, s (t 161 1u)
4. KET LUAN

Tir mot s6 két qua da thuc hién trong
nghién ctru ndy, tac gia rat ra mot sd két luan
khi gia cong thép hop kim nhdm A2024 trén
may phay X.mill M640 bang dao phay ngon
thép gio nhu sau:

Luong chay dao s c6 anh huong lon
nhat dén lyc cat. Chiéu sdu cit t cling c6 anh
huong dang ké dén lyc tuy nhién mic d6 anh
hudng nhé hon so véi lugng chay dao. Trong

khi d6, van tbc cit v cho théy khi van tdc cét
tang thi lyc cét c6 xu huéng giam va nguoc lai.
Két qua nghién ciru ¢6 thé duoc tmg dung trong
san xuat thuc té. <
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