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NGHIEN C(rU VIEC MAI MON DUNG CU CAT TRONG QUA TRINH
TIEN THONG QUA VIEC PANH GIA RUNG DONG

EVALUATING THE WEAR OF CUTING TOOLS IN TURNING
QPERATIONS USING VIBRATION MEASUREMENT

Nguyén Hiru Ngoan, Ngé Vin Giang
Truong Pai hoc Su pham K§ thuat Vinh

TOM TAT

Mon dung cu cdt trong gia cong cdt got anh hwdng Iom dén chat lwong san pham cing nhuw
nang sudt qud trmh gia cong. Bai bdo nay trinh bay phm)'ng phdp xdc dinh lirong mon va tuéi bén
cua dung cu cat thong qua viéc kzem soat cdc thong so rung dong cua dung cu. Trong qua trinh thi
nghiém, sau moi khodng 6 phiit tién hanh dirng mdy va xdc dinh lwong mon ciia dung cu, dong thoi
rung dong cua dao dwoc thu thap vé mdy tinh theo thoi gian gia cong d‘é tién hanh phan tich. Két
quda cho thay, ¢ giai doan ban dau, dung cu bi mon nhanh, cdc thong 56 rung khong on dinh. Sau
mot khoang thoi gian gia cong, lwong mon dung cu on dinh va cac thong s6 rung cing on dinh.
Sau do, lwong mon tang nhanh dong thoi cdc thong s rung tang nhanh. Cdc két qud nay cho phép
khang dinh cdc théng sé rung cua dung cu cat (van téc, gia toc va bién dé rung) phan anh chinh
xdc ba giai doan mon dién hinh cia dung cu. Pdy la phwong dn danh gid, kiém sodt tuéi bén dung
cu cat cé chi phi dau tw nho nhung van dam bao chinh xdc, so véi viéc sir dung cam bién do lyc xdc
dinh tuéi bén cua dung cu.

T khéa: Mon dung cu cdt; Luong mon; Tuéi bén; Rung déng; Nang sudt.
ABSTRACT

Cutting tool wear in machining greatly affects product quality as well as the productivity
of the machining process. This article presents a method to determine the amount of wear and
durability of cutting tools by controlling the tool's vibration parameters. During the experiment,
after every 6 minutes, the machine was stopped and the amount of tool wear was determined. At the
same time, the vibrations of the tool were collected to the computer according to the machining time
for analysis. The results show that, in the initial stage, the tool wears out quickly and the vibration
parameters are unstable. After a period of machining, tool wear stabilizes and vibration parameters
are also stable. After that, the amount of wear increases rapidly, and the vibration parameters
increase rapidly. These results allow us to confirm that the vibration parameters of the cutting tool
(velocity, acceleration, and vibration amplitude) accurately reflect the three typical wear stages
of the tool. This is a method for evaluating and controlling the durability of cutting tools with a
small investment cost but still ensuring accuracy, compared to using a force measuring sensor to
determine the durability of the tool.
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1. GIOI THIEU

Céc chi tiét may khi gia cong can co do
chinh x4dc cao va d6 nham bé mat thap dé dap
g yéu cau lam viéc. Trong qua trinh cat, phoi
tao ra s& chuyén dong trugt trén mat trude cua
dao, con mat sau cua dao sé tiép xUc vGi bé mit
dang gia cong cua chi tiét. Trong diéu kién ap
lyc 16n, ma sat khdc liét lam cho nhiét do cua
ca bé mit phdi va dung cu cét ting 1én rat cao,
d6ng thoi 1am cho dao bi mai mon nhanh chong
[1]. Qua trinh ma1 mon dung cu cit theo thoi
gian cit ciing gidng nhu qua trinh mai mon cac
chi tiét may khi lam viéc. Mai mon dao 1a mot
qua trinh phuc tap, xay ra cac hién tuong co, 1y
hoa & cac bé mit tiép xuc [2, 3]. Khi dao bj mai
mon, hinh dang va thong s6 hinh hoc phan ct
thay ddi s& gdy nén cac hién tuong rung dong,
anh huong xau dén qua trinh cat nhu giam higu
suat gia cong, giam do chinh xac hinh dang
hinh hoc va ting d6 nham bé mit chi tiét. Mon
dung cuy cit cling 1am giam tudi bén lam ting
thoi gian gia cong do phai thay thé dung cu nén
lam tang chi phi san xuét [4, 6]. Ngoai ra, mon
dung cu lam gia ting luc cét, gay rung dong cho
hé thong cong nghé, khong chi anh huong dén
d6 chinh xac clia san pham ma con lam giam
tudi tho ctia may [5, 7]. Do nhitng anh hudng
nay, da co nhiéu nghién ctru xac dinh, dy doan
va diéu khién tudi bén cua dung cu dé tir 46 cai
thién diéu kién lam viéc nham nang cao chat
luong san pham ciing nhu hiéu qua gia cong.

Trong nghién ctru nay, tic gia tién hanh
thuc nghiém danh gia qua trinh mon cta dung
cu cat thong qua viéc do rung dong cta hé
thdng gia cong. Dir liéu thuc nghiém s& duoc
thu thap, phan tich bang viéc may tinh duoc két
ndi truc tiép véi hé thong thi nghlem Két qua
c6 thé Gmg dung vao san xudt nham dy doan
chinh xac tudi bén dung cu cit qua rung dong,
tir 46 gitp xac dinh duogc thoi gian can thay

dao dé chu dong giam thoi gia cong, tang thoi
gian str dung may dé gop phan ha gia thanh san
pham.

2. PHUONG PHAP NGHIEN CUU

So dd thi nghiém duoc thé hién nhu
(hinh 1), phoi gia cong duge kep chit mot dau
trén mam cip ctia may tién, dau con lai duoc ga
1én mii chéng tam. Ché do cat duoc su dung
trong qua trinh gia cong thir nghiém, gdm: Van
tdc cat v = 70 m/phut; chiéu sau cét t = 0,1
mm; lugng chay dao doc S = 0,15 mm/ vong.
Mau phoi dung trong thi nghiém dang hinh try
dic c6 duong kinh ¢p55 mm va chiéu dai L =
350 mm, da duoc gia cong ranh thoat dao va
khoan 156 chéng tam. Vat liéu mau 1a thép 9XC
¢6 thanh phan nhu trong bang 1. Cac mau thi
nghiém dugc thuong hoéa c6 do cung khoang
310HV (33HRC).

Hinh 2. May phan tich rung dong
Adash A4900 — Vibrio cua Cong hoa Séc
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Bdng 1. Thanh phan héa hoc ciia thép 9XC

Nguyén té héa hoc C |Si| P | Mn

Ni Cr | Mo \% Cu W Ti Fe

Ham luong (%) 0,8 | 1,102 0,5

0,03 | 1,1

0,02 0,14 | 0,28 | 0,17 | 0,02 | 95,4

Ludi cat duge st dung 1a manh dao hop
kim TUNGSTEN CARBIDE, ky hiéu CNMG
120408 PQ 432 cua Hang KYOCERA, Dai
Loan. Manh dao c6 kich thuéc 120 x 120 x
30 (mm), bé mit dugc phu Nitride tintanium
(TiN). Cac thong sb goc cua ludi cit manh dao
gdm: Goc sau o = 6°, goc nang A = -6° va goc
trude y = -6°.

(b) Thin dao ¢é gdn manh dao
Hinh 3. Manh dao (a) va dao tién (b) dung thi
nghiém

Kich thude dung cu cat duoc kiém tra dinh
ky bang kinh hién vi do luong KIM450 cua
Hang ARCS, Nhat Ban. Kinh hién vi KIM450
c6 thang do tuyén tinh 0,5um trén truc XYZ, cb
d6 phong dai quang hoc cua vat kinh tir 0,7 dén
4,5. Kinh hién vi gdm hai ché do chiéu sang:
Chiéu xuyén va chiéu bé mit. Rung dong cia
hé thng cong nghé duoc do bang may phan
tich rung Adash A4900 — Vibrio, Cong hoa Séc
(hinh 2). Céc thong sé do gdm gia tdc rung a

(m/s?), vén tbc rung v_(m/s), bién do rung S
(um) bién d6i theo thoi gian; bang tan va phan
tich phd dugc do theo 16 trinh. Chirc niang thu
thap va xu ly dir liéu Data Collector cho phép
quan sat, luu trir va phén tich dir liéu trén may
tinh théng 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

(a). Manh dao chwa tham gia cdt

0.123
[

(b). Mdnh dao di tham gia cdt dwroc 6 phiit

0.649

(c). Manh dao dd tham gia cat dwoc 12 phiit
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3.1.2. Sw thay déi rung dong trong qud trinh
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Hinh 5. Dién bién van téc rung dong v _(m/s) cia

dung cu cat theo thoi gian

(). Manh dao da tham gia cdt dwoc 42 phit
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Hinh 6. Dién bién gia toc rung dong a_ (m/s’) cua

dung cu cdt theo thoi gian
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3.2. Thio luan

Ta thay ¢ giai doan mon ban dau, trong
khoang thoi gian khoang 6 phut, dung cu cit
mon kha nhanh (hinh 4b so véi hinh 4a). Piéu
nay c6 thé duogc giai thich do 4p luc don vi trong

(1). Manh dao da tham gia cdt dwge 54 phit vung cit tiép xuc trén mat trudc va mat sau
Hinh 4. Mon dung cu cdt trong qud trinh gia cong dung cu rét 16n, cac nhap nho tiép xtc ban dau
trén bé mat dung cu nhanh chong bi san phéng
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[7]. Két qua do rung cho thiy, trong khoang 6
phut gia c()ng, ca van toc rung trung binh Ve
(hinh 5) gia toc rung trung binh a_ (hinh 6) deu
tuong doi 1on. Rung dong 1am cho lwong mon
tang 1én.

Rung dong ctia hé thong dat gia tri 6n
dinh sau khoang 6 phut cat. Do 6n dinh cta qua
trinh cét dugc kéo dai khoang tir phut th 6 t6i
phut 42. Giai doan nay tng voi cac diéu kién
mon 6n dinh. Khi dé, dién tich tiép xUc gilra
dung cu va phdi 16m hon, ap lyc don vi nhé hon
giai doan mon ban dau, hé sd ma sat tiép xuc
cling 6n dinh hon. Do vay, tdc d6 mon cua dung
cu tuong ddi déu va cham, nhu dugc thé hién tir
hinh 4b (sau 6 phit gia cong) dén hinh 4f (sau
42 phut gia cong). Giai doan nay thuong Gng
v6i luong mon hop 1y Hs cua dung cu va thoi
gian ing véi nd dugc chon dé xac dinh tudi bén
dung cu [6]. Trong giai doan on dinh, van tdc
rung dong trung binh ctia dung cu cét khoang
0,3m/s (hinh 5), gia téc rung dong trung binh
ciia dung cu cat khoang 3m/s? (hinh 6). Cac
thong s6 rung 6n dinh ciing 1a diéu kién gitp
chat luong bé mat nhan duoc chic chan tét hon.

Khi cat qua phut thtr 42 thi toc do mon
tang nhanh chong (hinh 4h). Lugng mon dugc
thé hién qua so sanh anh chup ludi cit, dé dang
so sanh sy khéc biét 16n gitra ludi cit sau 42
phut gia cong (hinh 4f) va sau 54 phut gia cong
(hinh 41). Két qua nay c6 thé giai thich do giai
doan nay ung vé6i cac diéu kién cat bat hop 1y,
cu thé 1a cac thong s6 hinh hoc dung cu cit thay
d6i 16n va khong hop 1y - goc sau o 4m, dan t6i
luc cit va luc ma sat tang, hé s6 ma sat tang.
Do viy, cac thong s6 rung dong trung binh déu
tang dang ké (nhu trén cac hinh 5, 6). Toc do
mon cua dung cu tdng nhanh lam pha huy dung
cu néu tiép tuc cét, dung cu khong con kha nang
lam viéc, mudn tiép tuc dung cu phai dugc mai
sc lai.

Tir cac két qua nay c6 thé dé dang nhan
théy, mon dung cu cit va rung dong 1a hai dai
lwong tuyén tinh v6i nhau trong qua trinh cat
got kim loai. Biét dugc gia tri cua rung dong
c6 thé x4c dinh dugc lugng mon va nhan dinh
duogc chinh xac giai doan mon dung cu cit dang
trai qua. Tir d6 c6 ké hoach thay thé hodc mai
lai dung cu kip thoi. Viéc xac dinh mon dung
cu bang cach kiém soat rung dong cua dung cu
cat cho phép st dung cac cam bién don gian,
chi phi dau tw nhé hon rét nhiéu 1an so véi cac
loai cam bién do luc (thudng 1 cac cam bién do
luc dong) van thuong dugce sir dung dé danh gia
mon va tudi bén cua dung cu cat.

4. KET LUAN

Mon dung cu cit va rung dong 1a hai
dai lugng tuyén tinh v6i nhau trong qua trinh
cat got kim loai, do mon dung cu cit co thé
x4c dinh duoc rung dong trong qua trinh cit.
Nguoc lai, biét duoc gia tri cua rung dong co
thé xac dinh dugc mon dung cu ct, tir d6 chu
dong co ké hoach thay thé hodc mai lai dung
cu. Khi rung dong ting nhanh chirng t6 dung
cu cit da bi mon can phai dugc thay thé hoac
mai lai cho qua trinh cit tiép theo. Xac dinh
mon dung cu thong qua danh gia rung dong cua
dung cu cit cho phép str dung cac cam bién don
gian, chi phi dau tu nho hon nhiéu so véi cac
loai cam bién do luc van thuong duogc st dung
trong thyc té ma van dam bao do chinh xac yéu
cau.

Loi cam on:

Tac gid xin cam on Ban Gidm hiéu va
cac don vi Truong Pai hoc Su pham K¥ thuat
Vinh da hd trg thoi gian, phuong tién va co sé
vat chat cho nghién ciru nay. <
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