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TOM TAT

Nghién civu nay phdn tich anh hwéng ciia cdc théng sé ché dé cat (toc do cdt, lwong an dao,
chiéu sdu cat) dén dd nham bé mat (Ra) khi gia cong thép Y8 bang cong nghé phay CNC. Bang cdch
tién hanh thuwc nghiém va sir dung phwong phdp hoi quy tuyén tinh, mét mé hinh todn hoc dwege xdy
dung nham diw dodn Ra dwa trén cdc thong sé gia cong. Két qud cho thdy téc dé cdt c6 anh huéng
16m nhat dén @6 nham bé mat, trong khi lwong an dao va chiéu sau cdt ciing tac dong dang ké nhung
& mike dé thap hon. Théng qua phdn tich thue nghiém, nghién ciru dé xudt mét dai gid tri hop Iy
cho cdc thong sé ché dg cat gitip ndng cao chat lwong bé mdt va hiéu sudt san xudt, dong thoi mo

ra hiomg nghién civu tiép theo nham téi wu héa quy trinh gia céng CNC.
T khéa: Thép Y8; Phay CNC; PG nham bé mdt; Hoi quy tuyén tinh; Thong s gia cong.
ABSTRACT

This study analyzes the effects of machining parameters (cutting speed, feed rate, and depth
of cut) on surface roughness (Ra) in the CNC milling of Y8 steel. Through experimental analysis and
linear regression modeling, a mathematical model was developed to predict Ra based on machining
parameters. The results indicate that cutting speed significantly influences surface roughness, while
feed rate and cut depth contribute to a lesser extent. Based on experimental findings, this research
proposes a reasonable range of machining parameters to enhance surface quality and production
efficiency. Furthermore, it suggests future studies for further optimization of CNC machining

processes.
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1. PAT VAN PE

Thép Y8 1a mot loai thép dung cu cacbon
cao, duoc sir dung phd bién trong ché tao dao
cat, khuén miu va céc chi tiét co khi chiu mai
mon. Vi do cung cao, kha ndng chiu tai 16n va
d6 bén t6t, thép Y8 con duoc ing dung rong rai
trong san xuét cac dung cu chiu va dap manh,
gitip dam bao d6 bén va tudi tho cua san pham
trong diéu kién lam viéc khic nghiét. [1] Tuy
nhién, trong thyc té san xuat, chit luong bé mat
ctia san pham gia cong phu thudc vao nhiéu yéu
td, trong d6 quan trong nhat 1a cac thong sb ché
do cit. Vi vay, viéc nghién ctru anh hudng cua
cac thong s6 nay dén do nham bé mat khi gia
cong thép Y8 bang cong nghé phay CNC la rat
can thiét dé t6i wu hoa quy trinh va ning cao
chat lugng san pham.

Trong nhiing nim gan day, nhiéu nghién
ctru da tap trung vao anh hudng cia ché do cat
dén chat lugng bé mat cua cac loai thép dung
cu. Chang han, nghién ctru cia Nguyén Chuong
Dao va cong su da phan tich anh hudng cua van
toc cat (V) va luong chay dao (F) dén d6 nham
bé mat khi phay CNC thép C45. [2] Két qua
cho thay rang khi ting van tdc cat, d6 nham bé
mat cé xu hudng giam, trong khi tdng luong
chay dao s¢ lam tang do nham. Pay la co s&
quan trong dé tiép tuc nghién ctru sy anh hudng
ctia cac thong sd ché do cat d6i voi thép Y.

Bén canh d6, nghién ciu ctua Do Thi
Kim Lién vé mac thép X12M ciing da chi ra
réng cac thong s6 ché do cat nhu van tdc cit,
luong an dao va chiéu siu cat co anh huong
16n dén d6 nham bé mat khi gia cong trén may
phay CNC. M6 hinh hdi quy thyc nghiém duoc
xay dung trong nghién ctru nay gitp du doan
d6 nham bé mit dya trén cac thong sd gia cong,
tir 46 dua ra cac khuyén nghi dé ning cao chét
lvong bé mat. [3] Nhitng phuwong phap phan

tich nay co thé dugc 4p dung cho thép Y8 dé
xdy dung mo hinh du doan tuong ty, giup tdi
wu hoéa ché do cit va cai thién hiéu suét gia
cong.

Mic du ¢ nhiéu nghién ctru lién quan
dén anh huong cua ché do cit déi voi cac loai
thép dung cu, nhung van chua c6 nhiéu nghién
ctru chuyén sau vé thép Y8. Do d6, nghién ciru
nay tap trung vao vi¢c danh gia anh huong cua
cac thong s6 ché do cit (toc do cat, lugng an
dao, chiéu sdu cat) dén d6 nham bé mat khi
gia cong thép Y8 bing cong nghé phay CNC.
Muc tiéu 1a xac dinh b thong sb hop 1y nham
nang cao chat luong bé mit, ddm bao do chinh
xac kich thudc va toi uu hoa quy trinh san xuét
trong nganh gia cong co khi.

2.VATLIEU VA PHUONG PHAPNGHIEN
cUU
2.1. Vit liéu va thiét bi

- Vat liéu: Thép Y8 (thanh phan hoa

hoc: 0.75-0.84% C, 0.17-0.37 % Si, 0.17-
0.37% Mn) [4];

- Kich thuéc phéi: @40 x 70 mm;

- May phay CNC: Deckel Maho DMU
105 5 truc;

- Dung cu cit: Dao phay ®25
BAP300R 25x160-C25-3T gan manh dao phay
APMT113508PDER RG-CX31NS;

- Thiét bi do d6 nham: Hommel-Etamic
WI10;

- Dung dich lam mat: Dau tudi ngudi
Balaser pha thém dung méi nudc. Ti 1& dau:
nuée (7...10) %.
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2.2. Thong s6 ché d¢ cat

S6 thi nghiém N can thuc hién khi quy
hoach thyc nghiém dugc tinh theo cong thirc
sau:

N=2k=2'=38§ (1)

O day, k (k = 3) 1 s6 yéu t6 anh hudng:
Luong an dao (s), toc do cat (v), chiéu sau cat

® [5].

Bdng 1. Bang ché dg cdt khi tién hanh thi nghiém
doi voi thép Y8

Cic yéu t6 anh huéng
STT thi| Byge tién | Vantde | Chidusiu
nghi¢m | «g» cit“v | cdt“t”
(m/ph) (v/ph) (mm)

1 0.06 1000 0.2

2 0.15 1000 1

3 0.06 1500 0.2

4 0.15 1500 1

5 0.06 1000 0.2

6 0.15 1000 1

7 0.06 1500 0.2

8 0.15 1500 1

Hinh 1. So' do cdt khi tién hanh thuc nghiém

Hinh 2. Mdu thép Y8 sau gia cong

2.3. Phan tich, xdy dung mé hinh hdi quy
tuyén tinh

Quy hoach thyc nghiém truc giao cho
phép xay dung mo hinh toan hoc biéu thi quan
hé phu thudc gitra thong s6 dau ra va cac thong
s6 dau vao. M6 hinh toan hoc nay cé thé duoc
viét dudi dang:

Y=b,+bX +bX +.+bX +b XX

12771772

b XX, )

Phuong trinh nay goi la phuong trinh
hoi quy [6].

Viée b sung cac yéu t tuong tac giira
tbc do cat, lwong an dao va chiéu sau cit giup
nang cao d¢ chinh x4c cia m6 hinh. M6 hinh
dat do chinh xac cao cho phép dy doan chinh
xé4c d6 nham bé mat dua trén thong s gia cong.

3. KET QUA VA THAO LUAN

3.1. Két qua thue nghiém
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Bdng 2. Két qua do dg nham qua thi nghiém cia

madu Y8

STT thi | P9 nhim do dwgc Ra (m) Ra

nghiém | Ra1 Ra2 | Ra3 ®
1 0.242 | 0329 | 0.152 | 0.241
2 0.264 | 0.188 | 0.136 | 0.196
3 1.777 | 2.309 1.282 1.789
4 0.356 | 0.590 | 0.679 | 0.541
5 0.777 | 0.945 0.549 | 0.757
6 0.743 0.836 | 0.899 | 0.826
7 2.032 | 0974 1.569 1.525
8 0.636 | 0.886 | 0.776 | 0.766

Sau khi tinh todn theo quy hoach thuc
nghiém, ta c6 phuong trinh biéu thi mdi quan
hé gitra d nham bé mit v6i ché do cit cua mac
thép Y8:

Ra= 6712.29.570.55.V2.25.t0.43 (3)

Ttr phuong trinh trén, ta c6 cac do thi
quan h¢ gitra Ra védi s, v, t cia mac thép Y8 [7].

B nhim Ba

Hinh 3. Do thi moi quan hé giita Ra véi s, t
khi v =100 m/vong Y8

Ex nhém Ea

Hinh 4. D6 thi moi quan hé giita Ra véi v, t
khi s = 0.06 m/phut cua thép Y8

B nham Ra

Hinh 5. Do thi moi quan hé giita Ra véi s, v
khit = 0.2 mm cua thép Y8

3.2. Anh huéng cia cac thong s ché do cat
dén do nham be mat

Nghién ctru nay da phan tich anh huéng
cua céc thong s6 ché do cat (téc do cit, luong
an dao va chiéu sau cit) dén chat lugng bé mat
khi gia cong thép Y8 bang cong nghé phay
CNC. Két qua thuc nghiém cho thiy rang:

+ Tdc d6 cit 1a yéu td anh huong manh
nhit &én d6 nham bé mit (Ra). Khi ting tbc do
cit trong pham vi nghién ctru, do nham bé mait
cO xu hudng giam, dac biét ¢ khoang tur 120-
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160 m/phit, giup cai thién dang ké chat lugng
bé mit.

+ Luong an dao cling c6 anh hudng
dang ké, nhung tac dong theo chiéu hudng ting
lugng an dao thi do nham bé mat cling tang,
dan dén bé mit tho hon. Vi viy, can lua chon
mirc an dao ph hop dé can bang giira ning suit
va chat luong bé mit.

+ Chiéu sdu cét co tac dong dén Ra, vai
gi4 tri chiéu sau cat 1on 1am ting d6 nham do
anh huong dén d6 6n dinh cua dao cét trong
qua trinh gia cong.

4. KET LUAN

Nghién ctru nay da danh gia anh hudng
cua cac thong s6 ché do cat dén chat luong
bé mat khi phay CNC thép Y8, qua d6 cung
cap co so khoa hoc va thuc tién gitp cai thién
hiéu sut gia cong. Két qua cho thdy tdc do cit,
luong dn dao va chiéu sdu cat déu co tac dong
dang ké dén do nham bé mat, trong do tdc do
cit ¢ anh huong 16n nhat. Viéc diéu chinh tbc
do cét trong pham vi hop 1y gitip cai thién dang
ké chat lugong bé mat, giam d¢ nham va nang
cao hiéu suat gia cong. Lugng dn dao can dugc
lua chon cin than dé tranh 1am tho bé mat trong
khi vin dam bao ning suit gia cong. Chiéu sau
cit cling tac dong dén do nham bé mat, do d6
can xac dinh muc cat pht hop nham ti uu hoa
giita chat luong va kha ning gia cong.

Tur nhiing két luan trén, nghién ctru dé
xudt tiép tuc thuc hién cac nghién ctru nang cao
nham t6i vu hoa hoan toan ché do cat. Viéc ap
dung céc thuat toan t6i wu hoa, chéng han nhu
quy hoach thuc nghiém hoac tri tu¢ nhan tao,
c¢6 thé gitip xac dinh chinh xac hon bo thong
sO gia cong toi wu. Ngoai ra, can nghién ciru
sau hon vé anh hudng cua loai dao cit va rung

dong trong qué trinh phay CNC nham néng cao
chét luong bé mat va do 6n dinh cia qua trinh
gia cong. Nhitng hudng nghién ctru nay sé gitip
cai thién dang ké ning suat va hiéu qua kinh té
trong san xuat cong nghiép. <
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