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ANH HUONG CUA CAC THONG SO CHE PO CAT (S VA V) TOI PO
NHAM BE MAT CUA CHI TIET GIA CONG TREN MAY TIEN CNC
EMCO TURN E65 VOI VAT LIEU THEP C45

INFLUENCE OF CUTTING MODE PARAMETERS (S AND V) ON SURFACE
ROUGHNESS OF MACHINED PARTS ON EMCO TURN E65 CNC LATHE WITH
C45 STEEL MATERIAL

ThS. Pau Tan Cwong, ThS. Tran Vin Giang, ThS. Nguyén Chwong Pao
Khoa Co khi ché tao, Trudng Dai hoc Su pham K§ thuat Vinh

TOM TAT

Ngay nay, nén céng nghiép gia cong co khi dang hwéng t6i mét cong nghé dam bao dé chinh
xdc gia cong va chat lwong bé mdt chi tiét doi hoi ngay cang cao. Vi thé, cdac loai mdy cong cu diéu
khién s6 NC, CNC la lya chon hang dau, nhung sit dung mdy nhw thé ndo cho phit hop la vin dé
cap thiét.

Do do, viéc nghién ciru anh huong cua ché dp cdt (S, V) dén chat luong bé mdt khi tién trén
mdy CNC Emco Turn E65 véi vit liéu thép C45 nham dwa ra khuyén cdo cho gidng vién, sinh vién
thwe hanh trén mady c6 thé chon ding cdc thong sé ché do cdt phir hop dé gia cong san pham (bai
tdp cua sinh vién) la van dé can thiét.

Tir khéa: Anh hwong; Ché do cat; Chat lwong bé mat; May tien Emco Turn E65.
ABSTRACT

Today, the mechanical processing industry is moving towards a technology that ensures
machining accuracy and surface quality of parts is increasingly demanding. Therefore, NC and
CNC numerical control machine tools are the top choice, but how to use the machine appropriately
is an urgent issue.

Therefore, studying the effects of cutting modes (S, V) on surface quality when turning on
Emco Turn E65 CNC machine with C45 steel material is to provide recommendations for lecturers
and students practicing on the machine. Being able to choose the right cutting parameters to process
the product (student exercise) is a necessary issue.
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1. MO PAU

Trong gia cong cét got ndi chung va gia
cong trén may CNC ndi riéng, c6 rat nhidu yéu
t6 anh huong dén do6 chinh xac gia cong va chat
luong bé mit chi tiét may. Cac thong s6 anh
huong dén qua trinh cit bao gom: Hé thong
cong nghe, ché do ct, dung dich tron nguoi,
vat liéu lam dung cu cit va vat liéu gia cong,
V.V...

Mo hinh nghién ctru anh hudng ctia ché

d6 cat dén nham bé mat thé hién trén hinh 1.

Trong d6, dau vao 1a cac thong s6 cua qua trinh

tién, con dau ra 1a do nham bé mat cta chi tiét
may.

|.7 Séligu diu vao 4.}& Qué trinh ct

May tién CNC
Ché & cét

Phuong phép tién

Dung dich béi tron

ngudi

Vat ligu gia cong Qua trinh

Hinh déng kich
thwdc chi tiét

Kiéu dao
Wit liéu lam dao

Dae —a Kich thudc hinh hoc |[—
cia dao

+ Sé liéu dau ra b|

May —»f

B§ nham
tién mat bé mit
tru ngoai

Phéi —»

Hinh 1. M6 hinh thi nghiém tong qudt.

Thong qua diéu chinh cac thong s6 ché
dd cat S va V, ta xac dinh d6 nhén cia bé mat
ctia chi tét gia cong tuong tng véi mdi tri s6 S
va V khac nhau, tir d6 tim ra mdi lién hé gita S
va V t6i d6 nhin ctia bé mit chi tiét gia cong.
2. CAC THONG SO CONG NGHE CO
BAN CUA HE THONG THi NGHIEM VA
QUA TRINH THUC NGHIEM

2.1. Cac thong sé cong nghé co ban cia hé
thong thi nghiém

2.1.1. May cit

May tién dugc st dung trong cac thi

nghiém cat 1a may tién CNC Emco Turn E65.
Cac thong so co ban cua may trong bang 1.

Bdng 1. Cdc thong sé6 co ban ciia may tién CNC

Emco Turn E65.

< Du’.oArng l’<1nh }Zh01 500mm
Kha nang tién 16n nhat
ciamdy | Chiéu dai tién I6n
X 520mm
nhat
. . Hanbh trinh truc X, Z | 260/610mm
Hanh trinh - -
Hanh trinh truc Y 40mm
, Téc d6 quay 16n
Truc chinh nhét cua tryc chinh 5000v/p
S6 vi tri dao 12
Chiéu cao Aga than 20mm
.. dao vudng
bai dao = —
Chiéu cao ga than
. 25mm
dao tron
Thoi gian thay dao 02/0.3s
X:15000
oA oA mm/ph
Budc tién Budec tién nhanh
7:20000
mm/ph
. Diéu khién dong co
Dbong co truc chinh 7.5KW
Chiéu cao may 2010mm
Kich thuéc |  Chiéu rong may 2010mm
ciamdy | Chiéudai ciamdy | 2348mm
Trong lugng may 6000kg
2.1.2. Dung cu cit

- Loai dao: Dao tién ngoai;

- Ky hiéu: CCMT060204 NX2525 cua
hang MISUBISHI;

- Vat liéu lam dao: Hop kim cung co
phu cacbit TiN dé tién nhe hodc nang (co6 hoac
khong c6 dung dich tron ngudi) véi vat liéu
phoi 1a thép C45;
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- Kich thudc hinh hoc cua dao: Kich
thude hinh hoc va cac thong so cua ludi cat
duoc thé hién trén hinh 2.

Chiéu dai: 9, day 3,97, gbc miii dao r =
0,2, gbc trude y = 6°, gbc miii dao € = 80°, goc
sau o = 11° va duong kinh 13 bat vit @4,4.

M) B [L1|L2|H|F

s NEGEERE

Hinh 2. Théng s6 ky thudt dao tién ngodi do hing
MISUBISHI san xudt.

Ché d6 cat goi ¥ ctia nha san xuat:

- Van tdc cdt V: 200 + 310 m/phut;

- Tbc do chay dao S: 0,07 + 0,28 mm/vong;

- Chiéu su mdi 1at cit t: 0,5 + 2,7 mm.
2.1.3. Phwong phap tién

Tién try ngoai, chi tiét duoc ga trén
mam cap 3 vau tu dinh tam.

Hinh 3. Hinh anh qud trinh tién mau trén mdy
CNC Emco Turn E65.

Hinh 4. San pham mau khi thi nghiém.

2.1.4. Dung dich lam ngugi

Trong khi cit sir dung dung dich lam
ngudi emuxin 5% dé 1am ngudi ving cat, khi
cit dung dich duoc phun tryc tiép vao ving gia
cong voi luu lugng 20 (L/phat).

2.1.5. Thiét bi do dé nhdm chi tiét sau gia cong

Viéc do do nham cua chi tiét sau gia
cong duoc thuc hién bang may do d6 nham.
Viéc do dugc thyc hién trén may do TR200 cua
hang Time Group Inc, xuét xt Trung Qudc, sir
dung dau do co hoc, chon khoang do chuan L=
3mm, duong kinh dau do 1um, két qua do lay
theo tiéu chuan ISO. Hinh anh may va hinh anh
qua trinh do dugc mo phong trén hinh 4 va hinh
5 ctia Phong Thi nghiém Do luong, Truong Pai
hoc Su pham K¥ thuat Vinh.

Hinh 5. Pau do thuc hién do dé nhdam.

Hinh 5 1 so d6 du do dé thyc hién viée
do d6 nham. Chiéu tién ctua dau do la tir ngoai
vao trong.
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2.2. Tién trinh thi nghiém
» Xay dung ma tran quy hoach thyc nghiém
Céc thong s6 dau vao dugc ma hoa 1a:
X, =S, X,=V.Khi d¢, s diém thi nghiém can
thiét N 1a: N =2 [2].
Trong do, n 1a thong s6 dau vao, n = 2,
do 6 N =22 =4 (diém). Tir 40, ta tién hanh thi

nghiém véi két qua sau.

Bdng 2. Két qua do 4 mau thi nghiém.

Miu Théng s6 diu vao I((i%tuq;a
S (mm/v) | V (m/p) R (um)
1 0.07 200 0.159
2 0.15 200 0.371
3 0.07 300 0.104
4 0.15 300 0.376
Bdng 3. Ma tran thuc nghi¢m.
Théng s6 diu Théng s6 diu Thﬁpg
vao (dang ma vao (Gia tri so dau
Sé TN hoa) thure) ra
X, X, (m:l/v) (mI‘III/P) R, (um)
1 -1 -1 0.07 200 0.159
2 1 -1 0.15 200 0.371
3 -1 1 0.07 300 0.104
4 1 1 0.15 300 0.376

Xu 1y s6 liéu bang phan mém Matlab
7.9.0

Phuong trinh biéu hién mdi quan hé két
hop gilra cac thong s6 dau vao va thong s6 dau
ra ¢6 dang phuong trinh [4]:

R =C.S.V (3.1)

Ta ldy In ca hai vé cia phuong trinh
(3.1), ta co:

InR_ =InC + x.InS +y.InV 3.2)

bat: InR =Y;InC=a;InS=X; InV =
X, phuong trinh (3.2) tr¢ thanh:

Y=a,+a.X ta.X (3.3)

Nhu vay, Y quan hé véi X, X, theo

dang ham s6 ¢6 nhi€u bién s6. D€ xac dinh a,
a,, a,, ta ap dung phuong phap BPNN.

Ma tran ché do cit S, V (ma tran thong

s0 dau vao) va ma tran In cua ché do cat InS,V.

0,07 200 5,2983 —2,6593
10,07 200 _ 5,2983 -—1,8971
SV=ly15 300 ™V~ [5:7038 —2.6593
0,15 300 5,7038 —1,8971
Tur d6 c6 ma tran tham s X:
5,2983 —2,6593
X = 52983 -—1,8971
57038 —2,6593
—1,8971

5,2983

1
1
1
1 5,7038
[ 2,6593

1 1 1
5,2983 5,7038 5,7038
—1,8971 —2,6593 -—1,8971

Ma tran M = X', X

4,0000 22,0042 —9,1128
M=1]22,0042 121,2106 -—50,1300
—9,1128 —50,1300 21,3417

Ma tran nghich déo ctia ma tran M:

193,2228 —33,4552 3,9215
M —33,4552 6,0816 —0,0000
3,9215 —50,1300 21,3417

Ma tran dau ra (R) va ma tran InR,
duoc xac dinh nhu sau:
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0,159 —1,8389
o371 «_. ., _|-09916
Ri=|o10a| Y IR 50643
0.376 —0,9782

Tu do, ta ¢6 ma tran hé so dugc xac
dinh nhu sau:

a=M!.MLY
4,4577

a= [—0,5069‘
1,3989

Voéia,=4,457=>C=¢"=2,7183*%=186,2914.

Thay céc gid tri C, a,, a, vao biéu thirc
(3.1), ta c6 quan hé gitra d6 nham bé mat va ché
do cat thuc nghiém la:

R = 86,2914.V0:5069 §1.3%

‘ Qéc két qua trén dugc tinh todn bang
phan mém Matlap 7.9.0 véi chuong trinh sau:
>> % chuong trinh hé s6 quan hé
>>SV=[1]; % Nhap ma tran ché 4o cat
>>InSV =log (SV); % Lay In ma tran ché d¢ cit
>> Mos = ones (4.1); % Tao ma trdn don vi 1 ¢t 4 hang
% % GOp ma tran don vi va

>>X =[ Mot In SV]; ma tran InSV
% PE tao ra ma tran tham )

>>XT=X"1, % Chuyén vi ma tran tham sd
>>M = X" X; % Tao ma tran M

>>M, =M"; % Ma tran nghich ddo ma tran M
>R =[], % Nhép ma tran dg nham

% Léy In cia ma tran d nham

>>Y = ; X 5
Y = log(Ra); % D¢ tao ra ma trdn ham so

= ¥ HE
(1] ]

] L W ) W

Hinh 6. Anh huong cua S, V dén nham bé mat R .

3. KET LUAN CHUNG, KIEN NGHI VA
HUONG NGHIEN CUU TIEP THEO

> Két ludn

- Tién téc do cao trén may CNC hién
nay 1a mot xu huéng phat trién chung trong gia
cong cit kim loai nhdm nang cao ning suét gia
cong va chat luong bé mat chi tiét may. Cac
nghién ctru trén cho thay tién cao tdc trén may
CNC da lam ting d¢ nham bé mat 1én 1 dén
2 cép so voi tién thong thuong ciing mot diéu
kién gia cong nhu may, dung cu, ché do cit [5].

- Trong qua trinh tién cao tdc trén may
CNC, anh hudng cua téc d6 chay dao ciing nhu
vat liéu chi tiét gia cong dén d6 nham bé mat
cling twong ty nhu tién thong thuong. Khi tién
tdc do cao trén may CNC khong nén thuc hién
voi tde do chay dao qua bé, khi tién céac vat li¢u
c6 dg déo dai cao vi khi d6 sé lam tang d§ nham
bé mit chi tiét [5].

- Khi ting van toc cét 1én thi nham bé
mit c6 xu thé giam xudng, nhung tir van tc cit
v =200 + 300m/p thi nham bé mit giam khong
dang ké. Didu do ly giai véi day toc cat thi mirc

dd bién dang khi tao phoi la nhu nhau, do dé &
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bién dang déo t61 A nham bé mat 1a nhu nhau.
Tuy nhién, khi tang véan toc cat 1én hon 300m/p
thi do rung dong 16n 1am cho d¢ nham bé mat
cling tang lén [3].

=> Do vay, mdt van dé can giai quyéet ¢
day la khi ti€n vdi van toc cat cao thi phai rung
dong cua qua trinh cat.

» Quan h¢ gitra ché @6 cat véi dd nham bé mat
khi tién trén may CNC Emco Turn E65 dugc
thiét 1ap nhu sau: R_= 86,2914.V-0:506, 139

>Kién nghi

Co6 thé ap dung cac két qua nghién ctru
vao thuc té san xudt va lam tai liéu tham khao
cho gidng vién giang day va cho sinh vién hoc
tap tai xuong cua Truong Pai hoc Su pham K§
thuat Vinh.

>Hudng nghién ctru tiép theo

Pé tng dung tién téc do cao trén may
CNC vao trong san xuat thi khong chi nghién
ctru dén d6 nham bé mit ma con phai tién hanh
nghién ctru anh hudng dén cac yéu t6 khac nhu
tudi bén dung cu cit, nhiét cét sinh ra trong khi
tién, do bién cing bé mat va ing suat du gay ra
trong khi tién. Do d6, mot s6 hudng nghién ciru
tiép theo trong tuong lai 1a:

- Nghién ctru d6 bén dung cu cat khi
tién cao toc;

- Nghién ctru nhiét sinh ra trong vung
cat va anh hudng cua nhié¢t cat toi chi tiét gia
cong;

- Nghién ctru anh hudng cua céc thong

s6 cong nghé t6i do bién cung va tng suit du
trong 16p bé mat chi tiét may;

- Nghién clru anh huong cua rung dong
den chat lugng bé mat cua chi tict gia cong. %
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