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ANH HUONG CUA CAC THONG SO CONG NGHE BEN DO NHAM
BE MAT KHI GIA CONG HOP KIM NHOM A2024 TREN MAY PHAY
CNC

EFFECT OF TECHNOLOGY PARAMETERS ON SURFACE ROUGHNESS DURING
CNC MILLING OF A2024 ALUMINUM ALLOY

ThS. Nguyén Viin Tric
Khoa Co khi, Truong Pai hoc Kinh té - K¥ thuat Cong nghiép

TOM TAT

Bai bdo trinh bay két qua nghién ciru thwc nghiém vé anh huong cia cdc thong sé cong
nghé dén dé nham bé mat khi phay hop kzm nhom A2024 trén may CNC, su dung dao phay ngon
thép gio. Cdc théng s6 khdo sdt gom vin toc cat va heong chay dao. Phwong phap quy hoach thuc
nghiém dwoc ap dung dé xay dung mé hinh todn hoc mé ta moéi quan he gitta thong so cong nghe va
dé nham bé mat. Két qud nghién ciru la co s dé hra chon ché dj cdt toi wu, ndng cao chat heong
bé mat va hiéu qua gia cong trong san xudt.

Tir khéa: Nhdm A2024; D6 nham bé mdt; Quy hoach thuc nghiém.
ABSTRACT

This paper presents experimental results on the effect of technological parameters on
surface roughness in CNC milling of A2024 aluminum alloy using a high-speed steel end mill. The
investigated parameters include cutting speed and feed rate. The experimental design method was
applied to develop a mathematical model describing the relationship between the technological
parameters and surface roughness. The results provide a basis for selecting optimal cutting
conditions to improve surface quality and machining efficiency in production.

Keywords: 42024 aluminum, Surface roughness,; Experimental design.

truc tiép dén tudi tho 1am viéc cua san pham

[1].

1. PAT VAN PE

Trong gia cong co khi chinh xac, chat

luong bé miat dong vai tro quyét dinh déi véi
kha nang lam viéc cua chi tiét, dac biét trong
cac nganh yéu cdu do tin cdy cao nhu hang
khong, co khi chinh xac va ché tao khuon. Do
nham bé mit khong chi anh huéng dén do bén
moi, ma sat, kha niang lap ghép ma con tic dong

Hop kim nhom A2024 1a vat li¢u duoc
sir dung rong rii trong cac két cau chiu tai nho
ty 18 bén-khdi luong cao, tinh gia cong tot va
kha ning chéng moi tét. Tuy nhién, trong qua
trinh phay, vat liéu ndy dé hinh thanh bavia,

dinh mép dao va bién dang cuc bo, tir d6 anh <~
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hudng truc tiép dén chat luong bé mat sau gia
cong.

Cong ngh¢ phay CNC mang lai do
chinh x4c cao va kha ning diéu khién linh hoat,
tao diéu kién thuan lgi cho viéc danh gia va tdi
uu hoa anh hudng cua cac thong sb cong nghé.
Trong d6, toc do ct, lugng chay dao va chiéu
sdu cit 1a nhitng yéu t6 ¢ tic dong manh nhat
dén hinh thai bé mit va co ché tao phoi. Viéc
nghién ctru dinh lugng muc @ anh huong cua
timg thong s6 1a can thiét dé xay dung mé hinh
dy doan va lya chon ché dd cat tdi wu.

Nghién ctru nay tap trung phan tich va
1am 6 anh hudng cia hai thong sd cong nghé
co ban, gdm van tdc cat (V) va lugng chay dao
doc (s), dén d6 nham bé mat khi gia cong hop
kim nhom A2024 trén may phay CNC.

2. TRANG THIET BI VAT LIEU THi
NGHIEM

May dugc st dung trong nghién clru
nay 1a may phay X.mill M640 c6: Kiéu hé
thong thay dao cu MT4 12AD; kiéu bau cip
BT40; s6 luong dung cu: 12; trong luong 16n
nhit cua dung cu: Skg; chiéu dai 16n nhat cua
dung cu: 200mm; dudng kinh ngoai 16n nhét
cua dung cu: 100mm; cong suét dong co 7,5
kW. Dung cu cit 1a dao phay ngén thép gi6 cua
hang Chain.

Hinh 1. May phay X.mill M640

Bdng 1. Dao phay ngon MU2-GMA3120

Thong ) Kich thuwéc (mm)
D 12
L, 36
L 75
d 12

Hinh 2. Dao phay ngon MU2-GMA3120
2.1. Miu thi nghi¢m

Vit li¢u thi nghi¢m la hop kim nhom
A2024, dugc dung chu yéu trong: Cong nghiép
hang khong (khung, suon canh, tim chiu luc)
va Két cau chiu tai trong cao. Két qua phan tich
thanh phan hoa hoc ctia mau thép SKD11 nhu
bang 2.

Bdng 2. Thanh phan héa hoc hop kim nhém A2024

Mic vat Thanh phin héa hoc trung binh cic nguyén t6 (%)
liéu Al Mn Cu Si Fe Zn Ti
Nhoém . N . -
A2024 91+934 | 03+09 | 38+49 | 1.2+-18 | <0.50 <0.50 <0.25 <0.15
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Hop kim nhom A2024 sau khi nhiét
luyén cho co tinh tét: Do bén cao, dd bén moi
t6t, ty trong thap (~2.78 g/cm?), nhe hon thép
rat nhiéu, do déo va kha ning bién dang ngudi
t6t, d& can, kéo, dap. Mau thuc nghiém déap ung
diéu kién thi nghiém.

120

100

(=
-

Hinh 3. Mau thi nghiém
2.2. Thiét bi do

D6 nham cia bé mat chi tiét sau khi
gia céng dugc khao sat bing may do nham
Mitutoyo SJ-210 (hinh 4).

Chiéu dai do tiéu chuan dugc lua chon
la 4 mm, va phép do do0 nham dugc thuc hién
theo phuong song song v4i bé mit gia cong.
Moi thi nghiém duoc tién hanh do ba lan, sau
do gia tri trung binh cta ba phép do dugc st

dung cho qua trinh phan tich va danh gia két
qua thyc nghiém [3].

) Hinh 4. May do nham SJ-210
3. KET QUA VA THAO LUAN

3.1. Thi nghiém

Vi hai thong sé dau vao s& thay doi
cua qua trinh thi nghiém (V va s) s€ c6 2k = 22
= 4 diém thi nghiém gdc (& mirc ma hoa -1 va
+1); va nén lya chon it nhét 3 diém trung tam
(6 mic ma hoa 0) [2]. Nhu vay, ké hoach thi
nghiém s& bao gdm 7 diém va duogc sip xép
nhu trong bang 3.

Céac gia tri cia van tbe cat V va luong
chay dao s trong qua trinh thi nghiém dugc lya
chon dya trén kinh nghi¢m thyuc té san xut va
phu hop véi kha nang ctia may phay st dung
trong nghién ctru. Thi nghiém dugc tién hanh
theo dung trinh ty da thiét ké, voi cac murc gia
tri ctia cac bién duoc trinh bay trong bang 3;
chiéu sau cat duoc gitr ¢d dinh ¢ t=0,3 mm [3].

Bdng 3. S6 liéu thuc nghiém

TT Bién mi héa Bién thuc nghiém Nham bé mit
TN X, X, V (m/p) s (mm/v) R_(um)

1 -1 -1 75.36 0.15 0.2614

2 0 0 84.78 0.2 0.2867

3 0 0 84.78 0.2 0.2869

4 -1 +1 75.36 0.25 0.3153

5 1 -1 94.2 0.15 0.2554

6 0 0 84.78 0.2 0.2868

7 +1 +1 94.2 0.25 0.3081

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 337+338, thang 1+2 nam 2026 163
cokhivietnam.vn



NGHIEN CUU - TRAO DPOI

3.2. Két qua

Sau khi xur ly dir li¢u thi nghi¢m, danh
gia muc do phu hop cua moé hinh, mé hinh dy
doan d§ nham bé mat gia cong thu dugc nhu
sau:

R =0,821.V-0.104 g0.367
Quan hé gitra nham bé mit va ché do
cat 1a ham mi, lugng chay dao anh hudng dén

d6 nham nhiéu hon pht hop véi cac nghién ciru
Iy thuyét trude d6 [4].

R, (pm)

Hinh 5. Anh hwéng cia ché dg cdt dén nham
bé mat

4. KET LUAN

T mot sd két qua da thyc hién trong
nghién ctru ndy, tic gia bai bao rat ra mot sd két
luan khi gia cong hop kim nhom A2024 trén
may phay X.mill M640 bang dao phay ngon
thép gid nhu sau:

Két qua phan tich cho thiy ca van toc
cit V va luong chay dao S déu c6 anh hudng
dang ké dén gia tri d6 nham bé mat R,. Trong
do, luong chay dao S 1a yéu td tac dong manh
hon; S ting 1am d6 nham bé mait ting tuong
tmg. Nguoc lai, van toe cat V c6 xu hudng cai
thién chat lugng bé mat, khi V tang thi gia tri R_
giam va chiéu huéng nay thé hién rd rét trong
pham vi khao sat. <
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