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ANH HUONG CUA CAC THONG SO CONG NGHE PEN MON DAO
KHI GIA CONG HOP KIM NHOM A2024 TREN MAY PHAY CNC

EFFECT OF TECHNOLOGICAL PARAMETERS ON TOOL WEAR IN MACHINING
A2024 ALUMINUM ALLOY ON CNC MILLING MACHINE

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

TOM TAT

Nghién citu nay phan tich anh hwéng ciia cdc thong sé cong nghé dén mon dao khi gia cong
hop kim nhom A2024 trén may phay X.mill M640. Thi nghiém sur dung dao phay ngon thép gio, tap
trung vao hai thong $6 chinh 1 vdn téc cat va lwong chay dao. Dt liéu thuc nghiém dwoc dung de
xay dung moé hinh toan hoc mé ta moi quan hé gitta déo mon dao va cac tham s6 cat. Két qua cho
thdy ca Vva s déu anh hwong dang ké dén mon dao; trong do, lwong chay dao tang lam dé mon ting
nhanh, con tac dong cua van téc cat phu thugc vao diéu kién cat va co ché mon tréi.

Tir khéa: Thong s6 cdt; Mon dao; Hop kim nhém A2024.
ABSTRACT

This study analyzes the influence of technological parameters on tool wear during the
machining of A2024 aluminum alloy on an X.mill M640 milling machine. The experiments were
conducted using a high-speed steel end mill, focusing on two main parameters: cutting speed V and
feedrate s. Experimental data were used to develop a mathematical model describing the relationship
between tool wear and cutting parameters. The results show that both V and s significantly affect
tool wear; in particular, an increase in feed rate leads to a rapid rise in wear, while the effect of
cutting speed depends on the cutting conditions and the dominant wear mechanisms.

Keywords: Cutting parameters, Tool wear;, A2024 aluminum alloy.

1. PAT VAN PE Su mai mon cua dao xay ra khoc liét

hon nhiéu so vé6i cac chi tiét may khac. That

Mai mon dao 1a mot qua trinh phtrc tap vy, khi cét ap luc 16n hon tir (300 = 400) lan,

kém theo nhiéu hién twong Iy hoa & noi tiép xtic nhiét do 1am viéc cao hon tir (15 = 20) 1an. Mt

cua dung cu cit, phoi va vat li¢u gia cong. Khi khac, mon theo mat sau xay ra & mdt dién tich

bi mai mon, hinh dang cua dao bién ddi do tri rt bé khién cho ap lyc va nhiét do con cao hon,
s6 cua bién dang nhiét, luc ct... déu thay doi. su mon con manh mé hon [1].
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Trong nghién ctru nay lam rd anh hudng
ctia hai théng s cong nghé co ban 1a van toc
cat v va luong chay dao s dén d6 mon mit sau
h_khi gia cong hop kim nhom A2024 trén may
phay X.mill M640.
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Hinh 1. Puong cong mon

2. TRANG THIET BI VAT LIEU THi
NGHIEM

2.1. May va dao

Céc thi nghiém dugc tién hanh trén may
phay X.mill M640.

Bdng 1. Théng sé ky thudt ciia may

Hanh trinh truc (X) 640 mm
Hanbh trinh truc (Y) 400 mm
Hanh trinh (Z) 500 mm
Téc do truc chinh 60 + 8000 v/ph
Budc tién nhanh 36000 mm/ph
Téc do cit 10 + 5000 mm/ph
Cong suét dong co 7.5 kW
Trong lugng may 4200kg kg

Kich thuse may | 530 1800x2300 | mm

.

Hinh 2. May phay X.mill M640
Bdng 2. Théng sé dao phay ngén MU2-GMA3100

Théng s6 Kich thudéc (mm)
D 10
L, 30
L 75
d 10

L1 |
1L

Hinh 3. Dao phay ngon MU2-GMA3100
2.2. Miu thi nghiém

Vat liéu thi nghiém la hop kim nhom
A2024 c¢6 do bén rét cao, gia cong tot nhung
chéng an mon va kha ning han kém, thuong
ding cho két cdu chiu luc 16n va yéu ciu trong
luong nhe. Két qua phan tich thanh phan hoa

(DxRxC) hoc ctia mau hop kim nhom A2024 nhu bang 3.
Bdng 3. Thanh phan héa hoc hop kim nhém A2024
Mac vat Thanh phén héa hoc trung binh cac nguyén t6 (%)
liéu Al Mn Cu Si Fe Zn Ti
E;g; 91+93403+09 | 38+49 | 12+1.8 | <0.50 <0.50 <0.25 <0.15
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Nhoém A2024 st dung trong: Két cdu
may bay; chi tiét co khi chiu luc cao; bu 1ong
va dinh tan hang khong; chi tiét xe dua; khuon
mAau nhe. Mau thuc nghiém dap tng diéu kién
thi nghiém.

100

L=
-

Hinh 4. Mdu thi nghiém
2.3. Thiét bi do

Bdng 4. Théng sé ky thudt ciia may kinh hién vi
quét laser 3D Keyence VK-X1000

Thong sb Gia tri
Tong phong dai Lén dén 28.800
TAm nhin Tir 11 pm dén 7.398 pm

Laser ban dan violet 404
nm

1 mW

0.5 nm (VK-X1100) /5
nm (VK-X1050)

Khoang 0.2 + L/100 pm

Loai laser do

Cong suat laser

Do phan giai hién thi

Do chinh xac

Hinh 5. May kinh hién vi quét laser 3D Keyence
VK-X1000

3. KET QUA VA THAO LUAN
3.1. Thi nghiém

Céc gia tri cia van tdc cat Vv, luong chay
dao s va chiéu sau cat khong d6i t = 0,3 mm
trong qua trinh thi nghiém dugc lya chon dua
trén kinh nghiém thuyc té san xuat va phu hop véi
kha nang cta may st dung trong nghién ctru.

Bdng 5. Cdc mikc thong so

. Cac thong s6 anh

. , Gia tri .

Céc mirce -, hwéng
ma hoa
V (m/ph) | s (mm/v)
Muc trén +1 78.50 0.25
Muc co s& 0 70.65 0.2
Muc duoi -1 62.80 0.15
Khoang thay
i A 1 7.85 0.05

V6i hai théng sb dau vao bién thién
trong thi nghiém (v va s), s6 diém thi nghiém
theo thiét ké s& 1a 2% = 22 = 4 diém (tuong tng
v6i mic ma hoa —1 va +1). Pong thoi, can bd
tri t6i thiéu 3 diém tai mtrc trung tim (ma hoa
0) [2]. Do d6, ké hoach thi nghiém gdm tong
cong 7 diém va dugc trinh bay trong bang 6.
Moi thi nghiém duoc tién hanh do ba lan, sau
d6 gia tri trung binh cua ba phép do duogc st
dung cho qua trinh phan tich va danh gia két
qua thyc nghiém [3].

Bdng 6. S6 liéu thuc nghiém

I S Bién thuc Lwong
Bién ma hoa .n L
TT nghiém mon
TN X X v s h,
1 2 (m/p) | (mm/v) | (mm)
1 -1 -1 62.80 | 0.15 | 0.1611
2 0 0 70.65 0.2 0.1760
3 0 0 70.65 0.2 0.1762
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4 -1 +1 62.80 0.25 0.1978

5 1 +1 -1 | 7850 | 0.15 | 0.1530

6 | 0 0 |7065| 02 |0.1761

7 | +1 +1 | 7850 | 025 |0.1879
3.2. Két qua

Sau khi xtr 1y s6 liéu, kiém tra kha ning
lam viéc ciia mo hinh, ta thu dugc mo6 hinh mon
dao nhu sau:

h =0,897.V020 g04

Méi quan hé gitta mon dao va cac thong
s6 ché d6 cit dugc mo ta boi ham mi; trong do,
luong chay dao c6 murc d§ anh hudng dén mon
dao 16n hon so véi cac thong s6 khac, phu hop
v6i cac két qua nghién ciru 1y thuyét da duoc
cong bd trude day [4].

0.19

A (mm) 018

Hinh 6. Anh hirong ciia ché dé gia cong dén hye cat

4. KET LUAN

Nghién ctru da xay dung thanh cong
mo hinh mon dao khi gia cong hop kim nhom
A2024 trén may phay X.mill M640 bang dao
phay ngén thép gio, trong d6 mon dao phu
thudc theo ham mil cua van toc cét va luong
chay dao. Két qua cho thdy lugng chay dao co
mirc 6 anh hudng dén mon dao 16n hon so véi
van tc cit. Mo hinh dé xut c6 thé ding dé du
doan mon dao va lwa chon ché do cit hop ly
nham nang cao tudi bén dao va chit lugng gia
cong. %
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