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Anh huéng ciia cac thong sé ché dé cit (F va V)
toi d0 nham bé mat cua chi tiét gia cong trén may Phay
CNC EMCO MILL 755 véi vat lieu thép C45
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Abstract: The article presents the influence of cutting parameters (F, V) on machined surface roughness
(Ra) determined when milling C45 steel with a face milling cutter mounted on a piece of hard alloy. By
experimental research, a regression model of roughness was built as an exponential function of the cutting
parameters (cutting speed, feed amount). This regression model has been tested using mathematical
statistical tools with a reliability greater than 94.9%. In addition, the influence of cutting parameters on
surface roughness during machining has also been determined. In particular, when increasing the feed
rate (F) and cutting depth (t), the roughness (Ra) increases, and when increasing the cutting speed
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1. Pit vin dé

Trong gia cong phay CNC, nang suét Va chat
luong gia cong phu thudc vao rat nhidu yeu t6, anh
huong cia cac yéu t6 vat liéu dung cu cét va thong
s0 hinh hoc ctua dung cu da dugc hang ché tao dung
cu cat nghién ctru va chimg minh [1]. i voi mot
hé thdng cong nghé nhit dinh thi ning sudt hay chat
luong bé mat phu thudc chu yéu vao thong s6 ché do
cét dugc cai dat. Vi vay, diéu khién thong s6 ché do
cit 1a phuong phap co ban va hiéu qua dé kiém soat
chit lugng gia cong va ning cao hiéu qua s dung
thiét bi. Thuc té cho thdy chit lwong ctia bé mit gia
cong cua chi tiét khong nhitng phy thudce vao tinh
chét co ly cua vat li¢u, ma con phu thudc vao trang
thai cia 16p bé mit, cac chi tiét duoc ché tao tir mot
loai vat li¢u nhu nhau nhung theo céc phuong phap
cong nghe va ché d6 cit khac nhau s& ¢ tinh chat
cua lop bé mat khac nhau, va dd nham bé mat 1a mot
trong cac chi tiéu danh gia chat luong bé mat dic
trung cho tinh chat hinh hoc ciia bé mat gia cong [2]
Trong cong nghé ché tao may, viéce nghlen cuu vé
d6 nham bé mat luén Ia mot van dé cap thiét ma rét
nhiéu cac nha khoa hoc quan tdm vi moi diéu kién
gia cong va vat liéu gia cong khac nhau thi d nham
bé mit lai co cac két qua khong gibng nhau. Cac
nghién clru ctia cc tac gia Nguyén Thanh Binh (va
cac cong su) [3], Pham Minh Hué (va cong su) [6]
da tim ra dugc mo hinh hdi quy ciia d6 nham va déanh
gia dugc anh huong cua ché d6 cét dén nham bé mat
khi phay va tién thép khong gi SUS 304.

2. N§i dung nghién ctru
2.1. Thiét bi, dung cu va phéi thue nghi¢m

Dé danh gia anh huong cua cac thong s ché do
cit 1a van toc cit (V) va luong chay dao (F) ¢én nham
bé mat khi phay CNC, nghién ctru d duoc tién hanh
trén mau thép C45, may phay CNC Emcomill 750
va st dung dung cu do d6 nham chuyén dung TR200
ctia hing Time Group Inc, xuat x(r Trung Qudc, sir
dung dau do co hoc, chon khoang do chuén L =3mm,
dudng kinh du do 1um, két qua do 13y theo tiéu
chuin ISO. Hinh anh may va hinh anh qu4 trinh do
dugc md phdng trén hinh 2.1 va hinh 2.2 cua phong
thi nghiém do Iuong Truong Pai hoc Su pham Ky
thuat th _

Hinh 2.1. May do do nham TR200
Dung cu cat duoc su dung la dao phay mat dau co
gan manh hgp kim ciing APRMT 1604 PDER LH102

1 d t R
16.5 9.525 4.76 0.8
Hinh 2.2. Théng sé ky thudt chip APMT 1604 PDER
LHI102
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2 0,1 200 0,2
boi tron lam mat bang cach dung dung dich tudi 3 0,05 300 0,16
ngudi Emunxi 4%, luu lugng 20 1it/ phut phun truc 4 0,1 300 0,3
tiép vao vung dang gia cong. Bdng 2.3. Ma trdan thuc nghiém.

Vat licu Va, phOI. :[hl_rc‘ngll’lem: Vat. }leu du;o’c Sl,r Thong s6 dau vao | Théng s ddu vao Thong sb
dung trong thi nghi¢m la thép C45 ti€u chuan, c6 | g4 | (dangmihoa) (Gia trj thyc) dau ra
thanh phan hoa hoc cta thép khi ra 10 phu hop véi | TN| X X, S(mm/r) | V(mm/P) | Ra(um)
cac chi tiéu ghi trong bang 2.1. 1 -1 -1 0,05 200 0,19

Bdng 2.1. Thanh phan héa hoc cia thép 45 [4] 2 1 -1 0.1 200 0,2
Mac Ham lugng cta cac nguyén to(%) 3 -1 1 0,05 300 0,16
thép| Cacbon Silic | Mangan | Phét | Luu | Crom |Niken 4 1 1 0,1 300 0,3

pho_| huynh Xir 1y s6 liéu bang phan mén Matlab
€45 10.42-0.50|0.17-0.37|0.50-0.80 | < 0.40 |<0.40 [<0.25|<0.25

Phéi thi nghiém c6 kich thudc dai x rdng X cao la:
50 x 50 x 30 (mm) nhu trén hinh 2.3.

Hinh 2.3. Hinh anh phéi thuc nghiém

2.2. Thiét ké ma trgn thuc nghi¢gm

-Su dung phuong phap phay mat phing bang dao
phay mat dau dé lam thuc nghiém, cin ctr vao ché
do cat khi gia cong [2, 5] ta lya chon ché do cit thuc
nghi¢ém nhu sau:

+Van toc cat khi gia cong trén may phay CNC
ung vaéi vat liéu lam dao va vat liéu gia cong la: V =
200 - 300 (m/phut).

+ Chiéu sau ct tinh: 0,2 (mm).

+Budc tién dao: 0,05 - 0,1 (mm/rang). Theo qui
hoach thuc nghiém [6] ta chon mién nghién cuu
thyc nghiém la: Vmax = 300 (m/phut); Fmax = 0,1
(mm/rang); Vmin = 200 (m/phut); Fmin = 0,05 (mm/
rang). St dung phuong phap quy hoach thuc nghiém
dé nghiém ctru va xir Iy s6 lidu thuc nghiém.

Xay dung ma tran quy hoach thuc nghiém

+ Céc thong so dau vao dugc ma hoa la: X =S,
X,=V. Khi do s6 diém thi nghiém can thiét N la:

+ Phuong trinh biéu hién mdi quan hé két hop
giita cac thong sé dau vao va thong sd du ra c6 dang
phuong trinh: R =C. StV (2.1

+ Ta ldy In ca 2 vé ciia phuong trinh (3.1) ta co:
InRa = InC +x.InS +y.InV (2.2)

bat:InRa=Y; InC=a; InS=X; InV=X,

+ Phuong trinh (3.2) tr¢ thanh: Y = a  +a . X +a,.
X, (3.3)

Nhu vdy, Y quan hé voi X, X, theo dang ham
s6 ¢6 nhiéu bién sb. Dé xéac dmh a, a, a, ta ap dung
phuong phap BPNN.

Ma tran ché do céat S, V (ma tran thong s6 dau
vao) va ma tran In cua ché d6 cét InS,V.

0,05 200 52983 —2,9957

0,05 300 57038 —2,2036
s.v=|Y% InS,V=|2" ,
““lo1 200] ™ |52083 —29957

0,1 300 57038 —2,2036
Tur d6 ¢6 ma tran tham sé X

1 52983 —29957
|1 57038 —2,2036]
X=11 572983 —29957]|°

1 57038 —2,2036

1 1 1 1

X'=| 52083 57038 52083 5,7038]

|—2,9957 —2,2036 —2,9957 —2,2036

Ma tran M =XT. X

2 ! [ 4,0000 22,0042 —10,4022
N 2" o PN ) M=]| 22,0042 121,2105 —56,8819
+ Trong donla thong, so dau vao, n=2,do d6 N |-10,4022 —56,8819 27,6601
=22 =4 (diém). Tu d06 ta tién hanh thi nghiém véi két
qua sau. ) N 0.7581 —137,4196 0,8816
Bdng 2.2. Két qua do 4 mau thi nghiém. M'1=|—164,7846 2,5137 0,1602
: Thong sé dau vao Két qua dau ra —82.5129 14,9640 —0.0776
Mau S(mm/r) V(m/p) Ra(pm) .
1 0,05 200 0,19 Ma trén dau ra (R ) va ma trdn InR_dugc xac dinh
nhu sau:
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0,19 —1.6607
0,2 —1.6094
R =lo16] Y=InR =|_4 8396
0,30 —1.2040

Tir d6 ta c6 ma tran hé s6 duge xac dinh nhu sau:
a=M'.MLY
4,5596
a :[—0,5 764
1,4652
Véia,=4,559 =>C=e® =2,718§4’55 =86,2914
Thay cac gia tri C, a, a, vao bi€u ‘ghl'rc (3.1) ta
c6 quan h¢ gitra d) nham bé mat va ché do cat thuc
nghi¢m la: R = 94,6352, V07764, §l4632
Cac két qua trén dugc tinh toan bang phan mén
matlap 7.9.0 v&i chuong trinh sau:
>> % chwong trinh hé s6 quan hé
>>SV=[]; % Nhap ma tran ché do cit
>>[nSV =log ( SV); % LAy In ma tran ché do cit
>> Mos = ones (4.1); % Tao ma tran don vi 1 cot
4 hang
>> X =[ Mot In SV]; % % Gop ma tran don vi
va ma tran InSV

% Dé tao ra ma tran tham s
>> X T=X1, % Chuyén vi ma tran tham sé
>M=X"™X; % Taomatrin M
>>M, =M "-1; % Ma tran nghich dao ma tran M
>>Ra=1[]; % Nhép ma tran d6 nham
>>Y =log(Ra); % LAy In ctia ma trdn ¢ nham
% Dé tao ra ma tran ham s6

Anh huong cua V, S den Ra

Nham be mat Ra
=
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Buoc tien S

Hinh 2.4. Anh hwong cua S, V dén nham bé mat Ra
3. Két luin

Bang thuc nghiém, nghién cru dd xay dung thanh

Van toc cat V
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cong mo hinh hdi quy ciia do nham bé mit gia cong
(Ra) phu thudc vao 2 thong sd ché do cat (V, S) khi
phay cao toc thép C45 trén may phay CNC Emcomill
750. M6 hinh hoi quy ctia d6 nham di duoc xay dung
thanh cong 1a mot ham mil cta céc thong sb ché do
cit (van tdc cat, luong tién dao). M6 hinh hdi quy nay
da dugc kiém tra thanh cong bang cong cu thong ké
toan hoc voi do tin cay 16n hon 94,9%. Anh hudng
ciia mot sd thong s6 ché do cit dén d6 nham bé mat
gia cong da dugc xac dinh. Trong d6, khi tang luong
chay dao thi d6 nham bé mat gia cong (Ra) ting.
Nguoc lai, cung voi mot lugng chay dao va chiéu
sdu cat (t) khong doi thi khi ting van toc cit (V) do
nham bé mit (Ra) lai giam. Pay chinh 13 wu diém cua
gia cong cao tbc, khi ting van tdc cit vira ting dwoc
nang suét cit va lai tang duogc do bong bé mat. Két
quéa nghién ctru c6 thé 1am co so cho viée lya chon
ché @6 cat hop 1y, tan dung duoc kha niang va cong
suét hiru ich ciia may khi gia cong cao toc trén may
phay CNC va tién t6i toi uu hoa qué trinh phay.
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