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TOM TAT

Bai bdo nay trinh bay phwong phdp xdc dinh @6 nham bé mdt thong qua viéc kiém sodt céc
théng sé rung dong cia dung cu. Trong qud trinh thi nghiém tién thép khong gi, sau méi lan cdt
khodng 6 phiit tién hanh ding mdy do do nham bé mat, dong thoi rung déng ciia dao dwoce thu thip
vé may tinh theo thoi gian gia cong dé tién hanh phan tich. Két qua cho thdy chat lirong bé mat ty 1é
thudn véi rung déng cia dao. Cdc két quad nay cho phép khdng dinh cdc théng sé rung cia dung cu
cdt (vdn toc, gia téc va bién do rung) phdan anh chinh xdc chdt hrong bé mdt chi tiét. Pdy la phirong
dn ddanh gid, kiém soat chdt lwong bé mdt c6 chi phi dau tw nhé hon, don gian hon véi viéc phdi

dirng may dé kiém tra chat lwong bé mdt nhw hién nay.
Tir khéa: Cair got; Mon; Rung dong, Dung cu cat; Nham bé mdt.
ABSTRACT

This paper presents a method for determining surface roughness by controlling the vibration
parameters of the cutting tool. During a stainless steel turning experiment, after each cutting cycle
of approximately 6 minutes, the machine was stopped to measure surface roughness, and the tool
vibrations were collected by a computer over the machining time for analysis. The results showed
that surface quality is directly proportional to tool vibration. These results confirm that the vibration
parameters of the cutting tool (velocity, acceleration, and amplitude) accurately reflect the surface
quality of the workpiece. This method of evaluating and controlling surface quality is less expensive

and simpler than the current method of stopping the machine to check surface quality.
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1. GIOI THIEU

Khi gia cong thep khong gi, loai thép
c6 do déo cao, cac chi tiét can co d6 chinh xac
cao va do nham bé mat thap dé dap ung yéu
cau lam viéc hoic lap ghép thuong phai trai qua
cac qua trinh gia cong cit got phu hop. Trong
qua trinh cit, phoi tao ra s& chuyén dong truot
trén mat trudce cia dao, con mat sau cua dao sé€
tiép xuc va chuyén dong twong ddi voi bé mat
dang gia cong cua chi tiét. Trong didu kién ap
lyc 16n, ma sat khéc liét 1am cho nhiét do cua
ca bé mit phdi va dung cu cét ting 1én rat cao,
ddng thoi 1am cho dao bi mai mon nhanh chéong
[1]. Qua trinh mai mon dung cu cit theo thoi
gian cit cling gidng nhu qué trinh mai mon céac
chi tiét méay khi 1am viéc. O giai doan ban dau,
dung cu cit mon kha nhanh do ap luc don vi
trong ving tiép xtc trén mat trudc va mit sau
ctia dung cu rat 16n, vi vay cic nhap nho tiép
xuc ban dau trén bé mat dung cu nhanh chong
bi san phang. Giai doan sau dung cu mon 6n
dinh khi dién tich tiép xac 16n, ap luc don vi
nho, tbec d6 mon cua dung cu tuong ddi déu va
cham, thoi gian nay dugc chon dé xac dinh tudi
bén dung cu. Giai doan cudi 1a giai doan ing
v6i cac diéu kién cat bat hop 1y, toc do mon cia
dung cu tang nhanh va dung cu khong c6 kha
nang lam viéc. Muén tiép tuc lam viéc, dung cu
phai dugc mai sac lai, hodc thay thé béng dung
cu moi.

Mon dao 1a mot qua trinh phuc tap,
xay ra cac hién tuong co, ly hoa & cac bé mat
tiép xtc [2]. Khi dao bi mai mon, hinh dang
va thong sb hinh hoc phén cat thay doi s& gy
nén cac hién tuong rung dong, anh hudng xiu
dén qua trinh cat nhu giam hiéu suét gia cong,
giam do chinh xac hinh dang hinh hoc va tang
d6 nham bé mit chi tiét gia cong [5]. Mon dung
cu cét ciing 1am giam tudi bén, 1am ting thoi
gian gia cong do phai thay thé dung cu nén lam
tang chi phi san xuit [4]. Ngoai ra, mon dung
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cu lam gia tang luc cdt, gdy rung dong cho hé
thong cong nghé, khong chi anh huéng dén
d6 chinh xac cta san phim ma con lam giam
tudi tho ctia may [1]. Do nhitng anh huéng nay,
da c6 nhiéu nghién cuu xac dinh, du doan va
didu khién tudi bén cua dung cu dé tir d6 cai
thién diéu kién lam viéc nham ning cao chét
luong san pham ciing nhu hiéu qua gia cong.
Chéng han, xac dinh thong qua mon va luc tac
dung 1én dung cu [6], st dung c4c phuong phap
thong ké toan hoc xdy dung ham hoi quy [1],
mo phong [4]. Gan day, mot s6 nghién ciu da
bat dau tién hanh kiém soét truc tiép qua trinh
mon [2]. Cac cong cu hién dai nhu cam bién
(sensor) dugc gin 1én hé thong gia cong, dit
lidu duoc thu thap va két ndi v6i may tinh, qua
phan tich c6 thé du doan chinh xac dién bién
mon va tudi bén dung cu. Pay ciing 1a xu thé tat
yéu ctia nén cong nghiép 4.0 hién nay.

Trong nghién ctru ndy, tac gia tién hanh
thuc nghiém kiém soat qua trinh mon ciia dung
cu cit va chat luong bé mat chi tiét thong qua
viée kiém soat truc tiép rung dong ctia hé thong
gia cong. Dir liéu thuc nghiém s€ dugc thu thap,
phan tich bang hé thong may tinh két ndi truc
tiép v6i hé thdng cong nghé. Két qua c6 thé Gmg
dung vao san xuat nham dy doan chinh xac tudi
bén dung cu cit, chat luong bé mit chi tiét qua
rung dong, tir d6 giup xéc dinh dugc thoi gian
can thay dao dé chu dong giam thoi gian gia
cong, tang thoi gian sir dung mdy va gbp phan
giam gia thanh san pham.

2. PHUONG PHAP NGHIEN CUU

So d6 thi nghiém duoc thé hién nhu trén
Hinh 1. Phoi gia cong dugc kep chat mot dau
trén mam cdp cua may tién, dau con lai duge
g4 1én miii chong tam. Ché d¢ cit duoc sir dung
trong qua trinh gia cong thir nghiém, gdbm: Van
tde cat v =70 m/phut; chiéu sau cit t = 0,1 mm;

luong chay dao doc S = 0,15 mm/vong. Str dung &~
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Boi tron — lam ngudi MQL dung Dau Lac dé
giam mom dung cu khi gia cong.

Hinh 1. So do thi nghiém.

*Ghi chii: 1. Dau Lac; 2. Phoi;
3. Voi phun (MQL); 4. Ddu do ciia cam bién;
5. Dao tién; 6. Thiét bi do rung dong;
7. Voi tudi tran; 8. Cam bién do luu lwong.

Mau phdi dung trong thi nghiém (hinh
3) dang hinh tru ddc c6 duong kinh 55 mm va
chiéu dai L = 350 mm, di duoc gia cong so bd
va khoan 16 chdng tam. Vat liéu mau la thép
SUS 304 c6 thanh phan nhu trong bang 1. Mau
thi nghi€ém dugc thuong héa c6 do ciing khoang
90HRB.

Bdng 1. Thanh phan héa hoc ciia thép SUS 304

Nguyén t6 héa hoc C Cr

Ni Mn Si P S

Ham luong (%) <0.08% | 17,5-20%

<1% Si | <0,045% | <0,03%

Ludi cit duoc str dung 1a méanh dao hop
kim TUNGSTEN CARBIDE, ky hi¢u CNMG
120408 PQ 432 cua hang KYOCERA, bai
Loan. Manh dao ¢6 kich thude 120 x 120 x 30
(mm), bé mit duoc phu nitride tintanium TiN.
Céc thong sé goc cia ludi cit manh dao gdm:
gdc sau o = 6°, gbc nang A = - 6° va gbc trude
y=-6°.

0338

ogs

(a) Mdnh dao khi chua cdt got (b) Than dao c6 gdn mdanh dao
Hinh 2. Manh dao (a) va dao tién
(b) dung thi nghiém

Kich thudc dung cu cat duoc kiém tra
dinh ky bang kinh hién vi do luong KIM450 ciia
hang ARCS, Nhat Ban. Kinh hién vi KIM450
c6 thang do tuyén tinh 0,5um trén truc XYZ, ¢6
d6 phong dai quang hoc cua vat kinh tir 0,7 dén
4,5. Kinh hién vi gdm hai ché d6 chiéu sang:
Chiéu xuyén va chiéu bé mat.

Hinh 3. Phoi lam thi nghiém

Rung dong cua hé théng cong nghé
dugc do bang may phan tich rung Adash
A4900 — Vibrio, Cong hoa Séc. Cac thong sb
do gdm gia tdc rung a_(m/s?), van tdc rung v,
(m/s), bién do rung S_ (mm) bién ddi theo thoi
gian; bang tan va phan tich pho dugc do theo 16
trinh. Chirc nang thu thap va xi Iy dit liéu Data
Collector cho phép quan sat, luu trir va phan
tich dit liéu trén may tinh thong qua phan mém
DDS 2018.

3. KET QUA VA BAN LUAN
3.1. Két qua
3.1.1. Qud trinh mon ciia dung cu cit
Dién bién qua trinh mon mit trude va

mit sau ctia manh hop kim duoc thé hién nhu
hinh 4. Bang 2 13 két qua do nham bé mat (Rz,
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Rz), do kich thudc vét mon mit trude (Hb) va
mat sau (Hs) ctia dung cu cat theo thoi gian.

Bdng 2. Céc théng s6 chdt hrong bé mdt gia cong
va lwong mon dung cu theo thoi gian

TT | Thoigian | Ra | Rz Hb Hs
1 6 1.25 | 6.23 | 0.123 | 0.652
2 12 1.28 | 6.24 | 0.649 | 0.776
3 18 1.19 | 529 | 0.748 | 0.822
4 24 0.89 | 4.75 1 0.779 | 0.833
5 30 0.87 | 5.42 | 0.783 | 0.906
6 36 0.72 | 4.16 | 1.002 | 0.923
7 42 0.79 | 5.06 | 1.096 | 0.974
8 48 0.81 | 523 | 1.106 | 1.103
9 54 0.92 | 5.56 | 1.490 | 1.355
10 60 1.22 | 6.23 | 1.610 | 1.503

E

(a) Manh dao da tham gia cat dwoc 6 phiit

149
(b) Mdnh dao da tham gia cat dwoc 54 phiit
Hinh 4. Mon ciia dung cu cdt trong qud trinh gia cong
3.1.2. Sy thay doi rung dong trong qud trinh cat

Hinh 5. Dién bién vin téc rung dong v (m/s) cia
dung cu cat theo thoi gian
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Hinh 6. Dién bién gia toc rung dong a,(m/s’) cua
dung cu cat theo thoi gian

3.2. Thio luan

O giai doan ban dau, trong khoang thoi
gian 6 phut, dung cu cat mon kha nhanh (hinh
2a so0 v6i hinh 4a) nén cht luong bé mat chua
tot. Didu nay c6 thé duogc giai thich do ap luc
don vi trong ving cit tiép xtc trén mat trudc
va mat sau dung cu rat 1ém, cac nhép nho tiép
xtc ban dau trén bé mat dung cu nhanh chong
bi san phang [6]. Két qua do rung cho thiy,
trong khoang 6 phut gia cong, ca van toc rung
trung binh v " (hinh 5), gia téc rung trung binh
a, (hinh 6) déu twong doi 16n. Rung dong lam
cho chat lugng bé mat sau khi gia cong bi anh
hudng 16n, nham bé mit 16n (bang 2).

Chét lugng bé mat ting 1én khi rung
dong cua hé théng dat gia tri 6n dinh sau
khoang 6 phut cit. Po 6n dinh cua qua trinh
cit dugc kéo dai khoang tir phut thtr 6 t6i phut
48. Giai doan nay ung voi cac diéu kién mon
6n dinh. Khi do6, dién tich tiép xtic giita dung
cu va phoi 16n hon, ap luc don vi nhd hon giai
doan mon ban dau, hé s6 ma sat tiép xuc cling
on dinh hon. Do vay tdc do6 mon cua dung cu
tuong dbi déu va cham, nhu duoc thé hién tir
hinh 4a (sau 6 phut gia cong) dén hinh 4b (sau
48 phut gia cong). Giai doan nay thuong g
v6i lugng mon hop Iy Hs cua dung cu va thoi
gian ing véi né dugc chon dé xac dinh tudi bén

dung cu [3, 5]. Trong giai doan on dinh, van toc &



NGHIEN CUU - TRAO DOI

rung dong trung binh cua dung cu cit khoang
0,3m/s (hinh 5), gia tbc rung dong trung binh
ciia dung cu cit khoang 3m/s? (hinh 6). Cac
thong sb rung 6n dinh ciing 1a diéu kién gitp
chat luong bé mit nhan dugc tét hon, nhu dugc
thé hién trén bang 2 thong qua cac dai luong
nham bé mit Rz, Rz nhé hon va 6n dinh theo
thoi gian.

Khi cat qua phut thtr 42 thi toc do mon
tang nhanh chong (bang 2). Lugng mon duoc
thé hién qua so sanh anh chup ludi cit, dé dang
so sanh sy khac biét 16n giira ludi cit sau 6 phut
gia cong (hinh 4a) va sau 54 phtt gia cong (hinh
4b). Két qua nay c6 thé giai thich do giai doan
nay ung vai cac diéu kién cat bat hop 1y, cu thé
1a cac thong s6 hinh hoc dung cu cat thay do6i
16n va khong hop 1y, dan t6i luc cit va luc ma
sat tang, hé s6 ma sat ting. Do vy, cac thong
s6 rung dong trung binh déu ting déng ké (nhu
trén cac hinh 5, 6). Toc d6 mon cua dung cu
taing nhanh 1am pha huy dung cu néu tiép tuc
cit, chat luong bé mat kém, dung cu khong con
kha nang lam viéc, mubn tiép tuc dung cu phai
duoc mai sic lai.

Tir cac két qua nay co thé dé& dang nhan
thay, chat luong bé mat va rung dong 13 hai dai
luong tuyén tinh véi nhau trong qua trinh cét
got kim loai. Biét dugc gia tri cia rung dong co
thé x4c dinh dugc chét lugng bé mit chi tiét va
nhan dinh dugc chinh x4c giai doan mon dung
cu cit dang trai qua. Tir d6 c6 ké hoach thay thé
hodac mai lai dung cu kip thoi. Viéc xac dinh
chat luong bé miat bang cach kiém soat rung
dong cta dung cu cit cho phép sir dung cac cam
bién don gian, chi phi dau tu nho hon rat nhiéu
1an so véi cac loai cam bién do luyc (thuong la
cac cam bién d6 luc dong) van thudng duoc sir
dl;mg dé danh gia mon va tudi bén cua dung cu
cat.

4. KET LUAN

Chat luong bé mat va rung dong 1a hai
dai luong tuyén tinh voi nhau trong qué trinh
cit got kim loai, do rung dong trong qua trinh
cit c6 thé xac dinh duoc chat lugng bé mit chi
tiét va nguoc lai, khi biét duoc gia tri cua rung
dong co thé xac dinh dugc chat luong bé mat,
tir d6 chu dong co6 ké hoach thay thé hoic mai
lai dung cu. Khi rung dong tang nhanh chung
té dung cu cit da bi mon can phai duoc thay
thé hodc mai lai cho qué trinh cit tiép theo. Xac
dinh chat luong bé mat thong qua danh gia rung
dong cua dung cu cat cho phép sir dung cac
cam bién don gian, tiét kiém duoc thoi gian chi
phi dau tu nhé hon nhiéu so véi viéc phai dimg
lai dé kiém tra chat luong bé mit dic biét 1a ddi
véi cac loai thép khong gi ¢6 do déo cao. <
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