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NGHIEN CcU’U MAI MON VA TUOI BEN DAO KHI GIA CONG
CHI TIET TOI BANG DAO HOP KIM CUPNG TREN MAY TIEN CNC

RESEARCH OF WEAR AND TOOL LIFE WHEN MACHINING HARDENED PARTS
WITH HARD ALLOY KNIVES ON CNC LATHES

PGS, TS. Phan Vin Hiéu
Truong Co khi, Pai hoc Bach Khoa Ha Noi

TOM TAT

Bai bdo trinh bay vé mai mon va tudi bén ciia dao hop kim TNMG160404MAVP15TF khi tién
thép C45 qua t6i trén may tién CNC MORISEIKI — SL253. Tir két qud nghién ciru xdy dung phwong
trinh thé hién moi quan hé gitta ché dé cat va dé mon ciia dao hop kim TNMG160404MAVPISTF
khi tién thép C45 qua téi trén mdy tién CNC MORISEIKI — SL253. Bang thirc nghiém véi thép t6i
bang dao ¢6 gian manh hop kim cirng, dwa ra dwoc ham sé phu thudc vao cdc théng sé ché dg cat
lam tai lieu tham khao cho sinh vién, van dung lam bai tdp thuc hanh tai xuong gia cong co khi va
da dwa ra dwoc quan diém danh gid tinh gia cong cia vt liéu dé tir @6 tim ra dwoc tinh gia céng
va phirong phdp gia cong thép téi phit hop nhdt nham giam dg mon ciia dao, ndng cao tuéi bén cho
dao.

Bai bao xay dung dwoc ham 56 phu thuoc vao cac thong $6 ché dg cat véi dé chinh xdc cao
tir viée lia chon cdc théng sé dau vao ciing véi viée sie dung phwong phdp hoi quy thue nghiém,
phirong phdp binh phwong nhé nhat va sir dung phan mém Microsoft Excell, MATHLAB R6.5 dé
tinh toan.

Tir khoa: Mai mon,; Tudi bén dao hop kim; Tinh gia cong cia vit liéu; Théng sé cong nghé.

ABSTRACT

The paper presents the wear and durability of TNMG160404MAVPISTF alloy tool when
turning C45 steel through quenching on MORISEIKI — SL253 CNC lathe. From the research
results, building an equation showing the relationship between cutting mode and wear of alloy tools
TNMG160404MAVPISTF when turning C45 steel through quenching on MORISEIKI — SL253
CNC lathe. Experimentally with hardened steel with a knife fitted with a hard alloy piece. Provide
a function that depends on the parameters of the cutting mode as a reference for students, apply it
as a practical exercise at a mechanical processing workshop, and give a perspective to evaluate the
machinability of materials, from which to find out the machinability and the most suitable quenching
steel processing method to reduce tool wear and improve tool life.

The paper builds a function that depends on the cutting mode parameters with high accuracy
from the selection of input parameters along with the use of experimental regression, least squares
method and using the method of least squares. Use software Microsoft Excell, MATHLAB R6.5 to
calculate.

Keywords: Abrasion; Alloy tool life; Machinability of materials, Technological parameters.
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1. GIOI THIEU

Tién trén may CNC la mot phuong
phap gia cong dat ning suat va do chinh xac
cao, vi viy né dugc tng dung nhiéu dé gia cong
hau hét cac loai chi tiét tru tron xoay, la mdt
trong cac phuong phap gia cong tién tién duogc
sir dung khé rong rdi. Dé nang cao gia tri ciia
tung loai dao, tan dung tbi da kha nang cua dao
va c6 ké hoach sir dung hiéu qua. Xay dung va
giai duoc bai toan do mon cua dao phu thudc
vao ché do cat s& giai quyét duoc tit ca cac van
dé néu trén. Vi vay, viéc nghién ctru vé& mai mon
va tudi bén cua dung cu cét, gop phan nang cao
chét lugng chi tiét, co ké hoach str dung dung
cu cit hop 1y trd thanh van dé cap thiét.

Ciu tao ciia may tién CNC

Hinh 1. May tién CNC MORISEIKI — SL253

Théng s6 ky thuit co ban ciia may:

Puong kinh vat gia cong 1én nhét:
320mm; Chidu dai vt gia cong 16n nhat:
525mm; Hanh trinh dich chuyén theo phuong
X: 175mm; Hanh trinh dich chuyén theo phuong
Z: 550mm; Pong co truc chinh: 11KW; Dong
co ban may theo phuong X: 1,8KW; DBong co
ban may theo phuong Z: 1,8KW; D0 chinh xac
dich Chuyén theo phuong X,Z: 0,00 mm;

O chuta dao: 12 con thay dao tu dong;
Téc d6 truc chinh 16n nhat: 6000 vong/phit; S&
dao cu: 12; Kich thudc can dao: 25x25mm; Hé
diéu khién: Fanuc, SITEMEN.

Cic phuong phap ké hoach hoa thue nghiém
cuc tri chu yéu

Mobi phuong phap quy hoach thyc
nghiém nhu: quy hoach truc giao cép 1, truc
giao cip 2, quy hoach toan phan, riéng phén,
quy hoach quay v.v... déu c¢6 uu va nhuoc
diém riéng. Quy hoach truc giao cép 1 c6 sb
thi nghiém khong qua 16n, tinh todn khong
qua phuc tap, ham luong thong tin nhiéu, nho
danh gia duogc vai tro qua lai gitra cac yéu t va
anh hudng cta ching dén ham muc tiéu. Nhan
dugc mo hinh toan hoc théng ké thuc nghi¢ém
theo cac tiéu chuan théng ké, danh gia duoc
sai s6 cua qué trinh thuc nghiém theo céc ti€u
chuan thong ké cho phép xét anh hudng ciia cac
yéu t6 v6i muc do tin cay can thiét. Cho phép
xac dinh duge diéu kién tdi wu da yéu td cua
d6i twong nghién ciru mot cach kha chinh xac
bang cac cong cu toan hoc. Pay 1a 1y do quy
hoach thi nghiém truc giao bac 2 (quy hoach
Box-Wilson) dugc lya chon trong bai bao.

2. XAC PINH MOI QUAN HE GIUA CHE
PQ CAT VOI PO MON MAT SAU DAO
TIEN Hg KHI TIEN THEP TOI C45 TREN
MAY TIEN CNC

2.1. Piéu ki¢n thye nghi¢m
Phéi thwe nghiém

Trong nghién ctru nay, phoéi thép C45
toi, co kich thuéc duong kinh @40mm, kich
thudc chiéu dai L = 160mm, t6i dat do cung
45HRC. Thanh phan héa hoc ciia ching bao
gom: (0,36+0,46) %C, (<0,4) %Si, (<0,65)
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%Mn, (<0,4) %Cr, (<0,4) %Ni, (<=0,35) %P,
(<=0,35) %S [4].

Dung cu, may va thiét bi do
Dung cu cit:

Dao tién vai c6 gin manh hop kim:
TNMG160404 MAVP15TF do hang Mitsubishi
ché tao. Dao c6 kich thude can 25x25. Goc
trude cua dao 15° goc sau 0°, ban kinh miii dao
R, = 0,4mm. Ché d¢ cit chi dan: V = 50+500
(m/phut), toc d6 chay dao: f = 0,05+0,5 (mm/
vong), chidu sau cit t = 0,3+5 (mm).

May tién CNC MORISEIKI - SL253 (Hinh 1)
May do mon mat sau cua dao:

Kich thuéc may: chiéu cao 107cm;
Chiéu rong 70mm; Chiéu dai 4lcm; Trong
luong 80kg.

Diéu kién lam viéc: Nhiét do: 0-40°C;
D6 am: 70%; Kha ning phong to thu nho: 5x,
10x, 20%, 25x, 50%, 100%, 200%, 500%.

Hinh 2. May NIKON PROFILE ROJECTOR
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2.2. X4c dinh ché d9 cit cho thwe nghiém

Thyc nghiém vé anh huong cia mot )
yéu t6 cong nghé dén d6 mon dao mit sau h_khi
gia cong trén may ti€én CNC. Trong bai bdo nay,
tac gia lya chon thong sé cong nghé dé nghién
ctru anh huéng cua chiing dén dé mon dao mat
sau h_do la:

Van tdc cit V trén may CNC nam trong
khoang 120+160 mm/phut;

Chiéu sdu cét t trong khoang 0,5+1,5mm;
Budc tién s nam trong khoang: 0,1+0,3 mm/vong.

Theo quy hoach thuc nghi¢m, ta chon
mién nghién ctru thuc nghiém la:

V_ . =160m/phat; S =0,3 mm/vong;
t =1,5mm;

V_. =120 m/phut; S . = 0,1 mm/vong;
t . =0,5mm;

Theo 1y thuyét quy hoach thyc nghiém,
vi ham toan hoc biéu dién mdi quan hé 1a mot
ham phi tuyén, khi tinh toan va xac dinh, ta
phai chuyén sang ham 16-ga-rit nén céc thong
s6 thuc nghi¢m duoc xéc dinh nhu sau:

Muc trén: xi“) = Inx.

i max’

Murc dudi: xi“‘) = Inx.

imin’

Mic co s6: x@=1/2 (Inx, _+Inx,__);

i min

X,0=1/2(Inx, _+Inx, )=1/2(In160 +
In120) = 4,931;

X,”=1/2 (Inx,, +Inx, )= 1/2(In0.1 +
In0.3) = -1.753;

X,0 =172 (Inx,, +1Inx, )= 1/2 (Inl.5+

1n0.5) = -0,287;
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Khoang bién thién:
pi - 1/2(1nXi max 11’lXi min);
p,=12(Inx, —Inx _.)=1/2(In160 —In120)
=0,144;
p,=12(Inx, —Inx, .)=1/2(In0.3 —1n0.1)
=0,549;

p,= 12(Inx, —Inx, .)=1/2(Inl.5~1n0.5)
=0.505[6], [7], [9].

Két qua tinh toan céc gia tri trong bang
2.1.

Bdng 2.1. Gid tri cdc yéu to trong thire nghiém

Yéu tb X, X, X,
Mtc trén | 5,075 -1,204 0,405
Mt dudi | 4,787 2,302 -0,693
Mt cosé | 4,931 20,287 20,346
blgr‘loiri‘gn 0,144 0,549 0,505

Chuyén céc bién tir bién tu nhién sang
bién ma héa khong thir nguyén. Vi thi nghiém
dau vao 1a ba yéu té gdm: toc do cit V, luong
chay dao S, chiéu sdu cét t, theo quy hoach thyc
nghiém véi ba bién dau vao ta s& thuc nghiém
v6i 08 thi nghiém, trong d6 c6 08 thi nghiém &
08 dinh don hinh va ba thi nghiém ¢ trung tam
(co s0), ta c6 bang thuc nghiém sau:

Bang 2.2. Quy hoach thuc nghiém khi do do cing

’ Chidu
Bién ma hoa Bién thuc nghiém ca‘o
mon
STT h,
X% X :)/h(lrlltl)/ Svg;lg)l / (mtm)
1 1 -1 1 120 0.1 0.5
2 +1 | -1 1 160 0.1 0.5
3 S B | 120 0.3 0.5
4 +1 | +1 1 160 0.3 0.5
5 1 1| +1 120 0.1 1.5
6 +1 | -1 +1 160 0.1 1.5
7 -1+ ]+ 120 0.3 1.5
8 +1 | +1 | +1 160 0.3 1.5
9 0 0 138 0.17 0.75
10 0 0 138 0.17 0.75
11 0 0 138 0.17 0.75

2.3. Tién hanh thyc nghi¢m

Kiém tra tinh trang may, dao, phdi cac
d6 dung lién quan... cho chay ra 05 phit (cho
hé théng cong nghé dinh) trudce khi tién hanh
thi nghiém.

G4 dat phoi 1én may: Ga dat phoi trén
mam cap 03 chiu; G4 dit dao tién trén ban dao
may tién: G4 ngang tam cua phoi; Pua dao tién
gan manh hop kim TNMG160404 MAVP15TF
vao tién hanh thuc nghiém.

Ctr sau thoi gian gia cong 1a t = 20 phut
lai dimg may dé do d6 mon mit sau mot 1an va
thay dbi cac gia tri ché d6 cit da dinh trudc.
MBJi thi nghiém sir dung mot ludi dao (dung 04
manh hop kim); Viét chuong trinh dé tién hanh
gia cong thuc nghiém; Cho chay chuong trinh
thuc nghiém dé gia cong. Chon thong s6 ché do
cit cho timg ludi nhu trong bang 2.2. Két thuc
thi nghiém.

Thyc nghiém do d6 mon dao h_ va két
qua
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Chuén bj ludi cit; Chuan bj may do; Ga
dao dé do mon.

Tién hanh do chiéu cao vét mon:

Hinh 3. Hién thi két qua do

Két thac qua trinh do, ghi sb lieu vao
trong bang 2.3.

Bdng 2.3. Két qua do d¢ mon

) Chiéu

Bién ma hoa Bién thue nghiém cz}o

mon

STT h,
X0 X% X :),h(l;ltl)/ Svgll:g)l/ (mtm)

1 -1 1 1 120 0.1 0.5 0.325
2 +1 | -1 -1 160 0.1 0.5 0.643
3 -1+l -1 120 0.3 0.5 0.285
4 +1 | +1 -1 160 0.3 0.5 0.532
5 -1 -1 +1 120 0.1 1.5 0.414
6 +1 | -1 +1 160 0.1 1.5 0.613
7 -1+ ]+ 120 0.3 1.5 0.361
8 +1 | +1 | +1 160 0.3 1.5 0.632
9 0 0 0 138 0.17 0.75 0.424
10 0 0 0 138 0.17 0.75 0.421
11 0 0 0 138 0.17 0.75 0.434
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2.4. Xir Iy két qua thwe nghiém

Trong nghién cuu, ta da gia thiét moi
quan h¢ gitra ché dg cat va chiéu cao mon dao
¢6 tuan theo quy ludt ham s6 mi, thi c6 nghia:

h o= AV®.S’ i

‘ ’Trong do: hﬁ la dé, mf‘)n mat sau; A la
hang so; a, b, ¢ 1a s6 mii ké dén anh hudng cua
ché @6 cét dén do bién cung bé mat, duoc xac
dinh bang thuc nghiém.

Logarit hoa hai vé, ta s& thu duogc
phuong trinh méi:

In(h, ) = In(A) + aIn(V) + bIn(S) + ¢ In(t)

baty =Ln(h); a,=Ln(A);a, =a;a, =
b; a, =c¢; x, = Ln(V); x, = Ln(S); x, = Ln(t).

Ta dugc phuong trinh méi:
Y=a,tax tax, +ax,

Xac dinh ham héi quy thuc nghiém
bang phuong phap binh phuwong nho nhat, trén
co sO hd tro cia phﬁn mém Microsoft Excell,
Mathlab R6.5, ta thu duoc két qua nhu sau:

Ta co: [X].[Y]=[4]

Ma tran [X] 1 ma tran bién s6 dau vao;
Ma tran [ Y] [a ma tran c6t dg bién cung;
Ma tran [A] 1a ma tran hé s6 twong ung.

—-10.638
1.965
—0.096
0.142

Két qua tinh toan, ta dugc: [4]=
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Nén mo6 hinh toan hoc cho ham d6 mon:

_10.638 _ 1,1.965 _ @-0.096 _ ,0.142
h =e xV'7 xS xt

— 0,000024X V1.965 % S70.096 % t0.142
3. KET QUA VA THAO LUAN

Tu két qua thi nghiém va cong thuc
biéu dién modi quan h¢ gitra ché do cat va chiéu
cao mon h,, ta ¢6 nhan xét sau:

Ché d¢ cat anh hudéng dén chicéu cao
mon h_ va moi quan h¢ gitra ching la mgt ham
mu.

Trong ba yéu td S, V, t thi van toc cat V
anh huong 16n nhat dén chiéu cao mon h. Diédu
nay hoan toan phu hgp véi cac nghién ciru ly
thuyét.

Nghién ctru thye nghiém trong diéu kién
nhét dinh dé xac dinh hé s trong cong thuc
cua ham d6 mon mat sau phu thudc vao ché
d6 cat. Bang 11 thuc nghiém theo quy hoach
thuc nghiém va xu ly s6 lidu véi su hd tro cua
phan mém tinh toan da dua, ta cong thic thyuc
nghiém véi do tin cay 94%.

Xac dinh dugc ché do cit hop 1y nang
cao tudi bén cia dung cu va chat lugng cta san
pham véi d6 tin cay 95%.

So sanh két qua thuc nghiém cua thép
C45 thuong va thép C45 qua toi:

Kiém tra do ctmg té vi 16p bé mit gia
cong cho thiy, 16p bé mat nhan duoc sau gia
cong c6 do ciing cao hon do cting 16p vat licu
nguyén thuy: ting 7+20% ddi véi thép C45 va
tang 0,6+15% dbi voi thép C45 t6i. Co su ting
d6 cimg & 16p bé miat va giam nhe d6 climg &
16p sau hon, sat 16p bé mit so v6i do cimg cua
kim loai nguyén thuy. Kiém tra cdu trac té vi

16p bé mait gia cong cua thép C45 va C45 toi,
d6 cung > 45HRC tng véi chiéu dai cat khac
nhau cho thay, cu tric té vi bé mat gia cong
hau nhu khong thay d6i so voi ciu trac kim loai
nguyén thiy. Riéng bé mat thép C45 ¢ chiéu
dai cat L = 2800m, bé mat xuét hién 16p tréng
nhe.

4. KET LUAN

Bai bao da xay dung duo‘c mdi quan hé
giita d6 mon mit sau véi cac yéu td cong nghé:

-10.638 1.965 -0.096 0.142
h =e xV' 7 xS xt

= 0.000024x V"% x 012

S—O.096 Xt

T nghién cuu trén, mot s6 két luan
duoc chi ra nhu sau:

Véi 11 mau thir, mdi mau thyc hién 03
lan trén may tién CNC MORISEIKI — SL253,
dung may do NIKON PROFILE PROJECTOR
khuéch dai 100 lan. Tu thi nghiém, st dung
phﬁn mém Matlab, ta x4c dinh duoc ham hdi
quy phL‘l hop thé hién mdi quan hé giita bo thong
s6 ché do cat (t, V, S) v6i 40 mon h (mm); Khéo
sat cac moi quan h€ nay voi h, ta xac dinh duge
bo thong sb (t, S, V) vai thep C45 qua toi. bac
biét lam co sé nghién ciru dé tim ra bo thong sd
ché dd cat tdi wu cho céac vat liéu khac.

Ché d6 cat anh huong dén chiéu cao mon
h va moi quan h¢ gitra chiing la mét ham md.

Trong ba yéu td S, V, t thi van toc cit V
anh huéng 16n nhat dén chiéu cao mon h_. Diéu
nay hoan toan phu hgp voi cac nghién ctu ly
thuyét.

Nghién ctru thye nghiém trong diéu kién
nhit dinh dé xac dinh hé sb trong cong thirc
ctia ham d6 mon mat sau phu thudc vao ché
d6 cit. Bang 11 thuc nghiém theo quy hoach
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thuc nghiém va xu ly s6 lidu véi su hd tro cua
phan mém tinh todn da dua, ta cong thuc thuc
nghiém véi do tin cay 94%.

Xac dinh dugc ché do cat hop 1y nang
cao tudi bén cia dung cu va chat lugng cia san
pham vaéi do tin cay 95%.

Dé xuit thoi gian t6i khi co diéu kién,
tac gia s& mo rong chuyén dé hudng nghién
ctru khac nhu: Nghién ctru mbi quan hé giira 6
clng cua vt liéu gia cong dén mon va tudi bén
cua dao PCBN.

Tuy vay, day chi la nhung két qua budc
dau trong nghién ctru Ve m01 quan h¢ gilra do
mon mat sau voi cac yeu t6 cong nghg, tao tién
dé, co sé cho nhitng nghién ciru tiép theo.
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