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TOM TAT: Trong nhitng nam gan dady, cac ket qud nghién ciru vé vt liéu dung cu cat
duwoc dp dung ngdy cang nhiéu vao thuc té san xudt, dic bi¢t la dung cu cat c6 I6p phu. Hién
nay, dung cu cat ¢ 16p phu chzem hon 80% tong dung cu cdt trén thé giGi va duwoc img dung
rdt I6n trong thiee té san xudt. Nang sudt gia cong di duwoc tang lén dang ké nho nhitng dung
cu hién dai ciing nhw nhitng ky thudt méi. Cac logi dung cu cdt méi lién tuc dwoc ra doi. Tuy
nhién, nhimg nghién ciru khoa hoc lien quan dén viéc danh gida va so sanh nang sudt gia cong
cho cdc logi vat li¢u khdc nhau la rdt it. Dé ddnh gid nang sudt cdt vat liéu doi véi nhitng
dung cu cdt khdc nhau, chiing ta phdi danh gid trong cung diéu kién vé tuéi bén ciia dung cu.
Do vy, truée hét ta phdi xdc dinh moi quan hé giita tuoi bén cua dung cy va diéu kién cat.
Ngodi ra, viéc ddnh gid ndng sudt gia cong sé gidi quyét hai vian dé: mét mdt sé phuc vu cho
thee 16 san xudt, va mat khdc sé phuc vu cho viéc dao tao. Trong bai bdo cdao nay, chung téi
gidi thidu phiong phdp quy hoach thwc nghiém dé danh gid ndng sudt cdt cho vit liéu cé 16p
phu.

Tir khéa: dung cu cat, dung cu cdt ¢é I6p phii, tuéi bén, ché dg cdt, phirong phép qui
hoach thuc nghiém

1.GIOI THIEU

Trong bai viét nay, chiing t61 da thur nghiém v6i hai phuong phap: Phuong phap quy hoach
thuc nghiém d6i voi dung cu cit c6 _phu mot 16p kim cwong trén nén Cacbit dugc thiéu két va
phuong phap dd thi cho dung cu cit khong c6 16p phu v6i nén Cacbit thiéu két dé xac dinh
moi quan h¢ gitra tudi bén ciia dung cu cat va diéu kién cit. Sau d6 chiing t6i s& danh gia ning
suét khi gia cong kim loai mau.

2.TIM MOI QUAN HE GIUA T VA DIEU KIEN CAT (T, V, S) BANG PHUONG
PHAP QUY HOACH THUC NGHIEM CUA BOX VA HUNTER CHO DUNG CU CAT
CO PHU LOP KIM CUONG TREN NEN CACBIT PUQC THIEU KET

Két qua duogc thu r}ghiém cho nh@m can, ¢ day ta st dung dung cu cat duoc pht mot 16p
kim cuong, dung cu cat dugc san xuat bdi hang Sandvik Coromant va thir nghi€ém trén may
tién CNC EMCO TURN 155
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Thir nghiém cta phuong phap nay nhu sau: Chon thong s6 toi wu (ky hiéu y 13 tudi bén
dung cu T). Vit liéu gia cong 1a nhém can (Ky hidu 1a A199,60 theo TCVN). Cac yéu td anh
hudng 1én théng s6 61 wu 1a: Van tde cit V ky hiéu 1a x1, lugng tién dao s ky hi¢u 14 x2, chiéu
sdu cat t ky hiéu x3. Cac thong s6 vé diéu kién cét duoc chon theo nha san xuét. Gi trj cia cac
thong s6 nhu bang sau:

Bang 1
Théng sb Mirc Khoang thay
Cao Co ban Thap doi
x1 (m/pht) 350 300 250 50
x2 0,3 0,2 0,1 0,1
(mm/ving)
x3 (mm) 2,5 2 1,5 0,5

Phuong trinh hdi quy mau:

A

2 2 2
y=by +bx, +b,x, +b;x; +Db,x,x, +b3x,X; +byyx,x; + b, x; +D,,x5 +byyx; (1)

Ma tran thyc nghiém nhu sau:

Béang 2
STT | x0 xI x2 x3 x12 | xI3 | x23 | xI2 x22 x32 y
O] 6 4) & [OIO[®] © [ a0 [ an | a2y
1 + - - - + + + + + + 59
2 + + - - - - + + + + 41
3 + - + - - + - + + + 42
4 + + + - + - - + + + 34
5 + - - + + - - + + + 63
6 + + - + - + - + + + 47
7 + - + + - - + + + + 42
8 + + + + + + + + + + 27
9 + | -1,682 0 0 0 0 0 | 2,828 0 0 40
10 | + | +1,682 0 0 0 0 0 | 2,828 0 0 25
11 + 0 -1,682 0 0 0 0 0 2,828 0 55
12 | + 0 +1,682 0 0 0 0 0 2,828 0 24
13 + 0 0 -1,682 0 0 0 0 0 2,828 | 66
14 | + 0 0 +1,682 | 0 0 0 0 0 2,828 | 33
15 + 0 0 0 0 0 0 0 0 0 42
16 | + 0 0 0 0 0 0 0 0 0 50
17 | + 0 0 0 0 0 0 0 0 0 58
18 | + 0 0 0 0 0 0 0 0 0 58
19 | + 0 0 0 0 0 0 0 0 0 42
20 | + 0 0 0 0 0 0 0 0 0 59
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Xac dinh hé s cia phuong trinh hdi quy nhu sau:

zy, 907 = y, = 45,35

.M»

Jj=1 i=l

Mz

ﬁ:xx2 yl IIZ:xx3
i=1 i=1

1lyl

i=l1

i=1

N
_5;2(x2x3 )iyl

N
> x2y, =538,82+578,412+ 634,972 =1752,204

N N
—82,2;) x,,y, =—117,08; ) x;,y, =—52,04

-17

Céc hé sb cua phuo’ng trinh hdi quy x4c dinh theo cong thirc nhu sau:

N
b, = alzyi _azzzx_/zjyi

i=l1

j=1 i=1

N
b, = a32x; j=lk
i=1

N
by =a, ijixﬂyj

l#;5,1=1:k

All _a5lelyl +aézzxﬂy1 —6172)/1

2

Sp, = alsﬂz;sb,

Jj=1 i=1

= a3Sth;Sb,j

= a4SthQSbj,

= (as +a, )Stzh

Gia tri cua cac hang s6 dugc cho ¢ bang sau:

Bang 3
k| N a n0 al a2 a3 a4 as ab a7
2 | 13 ] 1,414 0,2 0,1 0,125 0,25 0,1251 | 0,0187 0,1
3 120 1,682 0,1663 | 0,0568 | 0,0732 | 0,125 | 0,0625 | 0,0069 | 0,0568
4 | 31| 2,00 7 10,1428 | 0,0357 | 0,0417 | 0,0625 | 0,0312 | 0,0037 | 0,00357

al =0,1663; a2 =0,0568; a3 =0,0732; a4 = 0,125; a5 = 0,0625; a6 = 0,0069;
a7 =10,0568

= b0=0,1663 x 907 — 0,0568 x 1752,204 = 51,308

bl =-6,017; b2 = =-3,809; b12 =1,375; b13 =-0,625; b23 = -2,125;

-8,570; b3

bll =-5,751; b22 =-3,276; b33 = -0,258
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Phuong sai:
n, —\
S -y)
2 u=1
s
th n, —1

JE— 1y —\2
W =51,5= z(y;j —yo) ~323,5
u=l1

=3 =3253’5 = 64,7

= s, =10,759;s, =4,736;s, =8,08;s5, =4,49
Ta kiém tra tinh quan trong ciia cac hé s6 hdi quy theo tiéu chun Student:

Z.=M

J Sbj
=1, =15,642;1, = 2,765;1, = 3,938;1, =1,750;1,, = 0,484;1,, = 0,219;1,, = 0,747
t,=2,714;1, =1,546;1,, =0,122

Tra bang ta dugc: tp(f) véip = 0,05; £=5 = tp(f) = 2,57
Cac gia tri 13, t12, t13, 23, 122, 133 < tp(f), do do6 cac hé sO: b22, b3, b12, b13, b23, b33
duogc loai bo trong phuong trinh hoi quy. Phuong trinh hoi quy dugc thiét 1ap nhu sau:

y=51,308-6,017x, —8,57x, —5,751x} ()

Vi hé sb b33 trong phuong trinh hdi quy c6 dang béc 2, nén ta phai tinh lai cac h¢ s6 quan
trong theo phuong phéap binh phuong cuc tiéu:

20b0 + 0bl + 0b2 + 13,656b11 =907

0b0 + 13,656b1 +0b2 + 0b11 =-82, 2

0b0 + 0b1 + 13,656b2 + 0b11 =-117,08

13,6560 + Ob1 + 0b2 + 24b11 = 538,82

Giai hé phuong trinh trén ta duoc:

b0 =49,093; bl =-6,019; b2 =-8,573; bl1 =-5,483

Do d6, phuong trinh hdi quy nhan duoc la:

v =49,093-6,019x, —8,573x, —5,483)(12 3)
bé danh gia tinh twong thich ctia phuong trinh hdi quy so véi thuc nghiém, ta phai xac
dinh bién s2tt
S, -8
§p =2~ f=N-I-(n0-1)
f

N

Sdu=Y"(v,~,) =3128,55

i=1
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7y

—\2
Sth :Z(ys _yo) :32395

u=1

=s; =255

]
02 o

Gié tri tinh toan theo tiéu chuén Fisher: F = =3,94

S

=

1)
Tra bang ta dugc: F1-p(fl, £2) = F95%(11,5) = 4,73
[1]. F<F1-p(fl, £2). Do d6 phuong trinh tuong thich véi thyc nghiém.
Pé danh gia két qua tim dugc mot cach dé dang, ching ta chuyén phuong trinh tir dang
(x1, x2, x3) sang dang toa do tu nhién (V, s, t)
V-V s—8 t—t
xl = 0 ;xz = 0 ;x3 = 0
AV As At
6] day: VO, s0, t0 1a cac gia tri cua cac yéu té & mic co ban; AV, As, At 1a khoang thay ddi
clia cac yéu t6.
Do do:
V' -300 s—0,2 t—t,
xl = ; _x2 = ;x3 =
50 0,1 0,5

Thay vao phuong trinh (3) ta duoc:

2
T =49,093-6,019 V=300 ~8,573 §-0,2 5,483 V' —300 @

M

Truong hop cit thé:

Chiéu siu cit : t = 2mm

Luong tién dao: s = 0,2 mm/vong.

Khong str dung dung dich lam ngudi.

Thay vao phuong trinh (4) ta dugc: T =29 phut, V = 372 m/phut.

2.TIM QUAN HE GIUA TUOI BEN DUNG CU VA PIEU KIEN CAT (T, S, V) (SU
DUNG PHUONG PHAP PO THI CHO DUNG CU KHONG CO LOP PHU VOI NEN
CACBIT THIEU KET)

Muc tiéu 1 so sanh ning suét cit giita dung cu c6 16p phu va dung cu khong c6 16p phu.
Vi may CNC duoc sir dung khong trang bi bo phan 1am ngudi nén chung tdi tién hanh gia cong
v6i cung chiéu siu cét luong an dao, tudi bén cua dung cu va khong sir dung dung dich lam
ngudi. Ching ta s& tién hanh thir nghiém cho dung cu khong c6 16p phu theo cong thirc Taylor
trong cung diéu kién nhu nhau. Sau do, ta s& so sanh ning suét cit.

Cong thire thuc nghiém ctia Taylor cho vét liéu dung cu cit (Cacbit Wonfram WC)

N =nn =vn =C

Trong do:

V 1a vén toc cét (m/phit)

T 1a tudi bén cua dung cy (phut)

T1, T2, T3 14 tudi bén khi cit véi van téc V1, V2, V3
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Cla hé‘lng sb phu thuc}gz vao vat liéu gia cong, vat liéu dung cu cat, chiéu sau cit, luwong tién
dao, va nhiing diéu kién cat khac

n 13 s6 mi thé hjén mt’rc d6 anh hudng cua van tdc cat 1én tudi bén cua dung cu. SO mil n
phu thude vao cac yéu to nhu C, dd mon dung cu.

Thuwc nghiém:

Cit thé:

+ Chiéu siu cit t = 2mm

+ Luong tién dao s = 0,2 mm/vong.

+ Khong str dung dung dich tron ngudi.

Pé xac dinh tudi bén cua dung cuy, ta s€ tién vdi cac van tdc cit khac nhau. Két qua thuc
nghiém nhu sau:

Bang 4
STT H¢ s6 Cv V(m/pht) T(pht) n
1 250 16
2 707 230 19,9 0,375
3 220 22,5
4 200 29

i Khi ta c}luyén mbi quan hé gitra T va V sang h¢ toa do Logarit, ta s€ nhan dugc mot duong
thang. Twr do thi, ta xac dinh duoc =20,50; tg= 0,375

AV

250

220 S —
200

16 22.5 29

Hinh 1.D) thi thé hién mdi quan hé giita V va T trong hé toa d6 Logarit.

3. SO SANH NANG SUAT CAT
+ Sir dung dung cu cit c6 manh hop kim chép ctia hing Sandvik
+ Chiéu siu cit t = 2mm
+ Luong tién dao s =0, 2mm/vong.
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o Tu(x)i’blén cua dung cu c6 l6p phu la Tp = 29 phaut, tbe do cat dat dugc 1a 372 m/phtt,
chiu dai cat ma dung cu c6 16p phu dat duoc 1a :

Lp=Vp.Tp=372.29 = 10788 (m)

+ Tudi bén cta dung cu cat khong ¢6 16p phi 1a Tp = 29 phut, toc do cit dat dugc 1a 200
m/phut [5, trang 539], chiéu dai cat ma dung cu khong c6 16p phu dat duoc la:

L=V.T=200. 29 5800 (m)

Tir day, ta thiy rang chidu dai cit cua dung cu co 16p phu 16n hon chiéu dai cit cua dung
cu khong c6 16p phu 1a 4988m. Piéu niy c6 nghia 12 ning suit ciia dung cu ¢6 16p pha 16n hon
dung cu khong c6 16p phu 14 1,86 lan.

4. KET LUAN

Trong bai bao nay, chung toi da xac dinh mdi quan h¢ giira tudi bén cta dung cu va diéu
kién cit theo ham so T=1(V, s, t) bang cong thue thue nghiém cho dung cu cit co phu mot 16p
kim cuong va moi quan h¢ gilta tudi ben ctia dung cu va diéu kién cit theo ham sé T = f(V)
bing phuong phap d6 thi cho dung cu cat khong c6 16p phi. Pdng thoi chung t6i ciing di so
sanh nang suat gia cong gitta dung cu cat ¢6 16p phu va khong c6 16p phu. Tir 6 ching ta thay
rang ning suit gia cong cua dung cu cit co 16p phu 16n hon nang sut gia cong cua dung cu cat
khong c6 16p phu 14 gan 2 1an. Tuy nhién, dé dat duoc do chinh x4c cao bang phuong phap
quy hoach thyc nghiém thi doi hoi khdi lwong tinh toan rat 16n va s6 1an thir nghiém phai ting
1én. Va chi c6 thé danh gia bang cach tmg dung cac phdn mém tinh toan. O day, chung t6i chi
str dung phuong phap quy hoach thyc nghiém Box and Hunter dé xac dinh mdi quan hé giira
tudi bén cua dung cu va diéu kién cit khi tién, tir d6 danh gid nang suét gia cong cua dung cu
c6 16p phu. Ngoai ra, phuong phap nay con co thé sir dung dé xac dinh mdi quan hé gitra tudi
bén cua dung cu va diéu kién cit cho cac dung cu co 16p phu khac khi thuc hién cic nguyén
cong nhu: phay, khoan, ren,

APPRECIATION OF PRODUCTIVITY REMOVE MATERIAL BY TURNING
NON-FERROUS MATERIAL WITH COATED CUTTING TOOLS AND
UNCOATED CUTTING TOOLS

Tran Doan Son(1), Ly Chanh Trung(2)
(1)University of Technology, VNU-HCM
(2)Cao Thang Technical College, HCMc

ABSTRACT: Recently years, the resuslt of researches on new cutting tools have been
applied more and more in practically. Especially, coated cutting tools contribute more than
80% on the world of cutting tools and are applied largely in production, productivity in
machining field has increased considerablly, high machining productivity achieves with
considerable advances of equipments as well as new technologies. In there, we can’t help
telling the kinds of new cutting tool which are born. However scientific researches relate to
appreciate and compare machining productivity for different materials very little, it hasn’t
been got more reseaches. Therefore, to appreciate cutting material productivity of different
cutting tools. We must appreciate at the same condition of tool life. For this purpose,we must
define the relation between tool life and cutting condition first. Moreover this appreciation of
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cutting productivity will solve two problems such as on the one hand serving production in
practice , on the other hand serving training. Accordingly in this article, we present
experimental planning method of Box and Hunter to appreciate cutting material productivity
of coated tool.

Keywords: cutting tool; coated cutting tool; tool life; cutting condition; experimental
planning method
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