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Tém tit: Bai bdo nay trinh bay phirong phép xdc dinh dé nham bé mat théng qua viéc kiém sodt chat
liwong phoi. Trong qud trinh thi nghiém tién cirng thép 9XC, sau méi lan cdt khodng 6 phiit tién hanh dimg
mady do dd nham bé mat, dong thoi cdac mau phoi dwoc thu thdp theo thoi gian gia cong dé tién hanh phdn
tich. Két qua cho thdy chdt lwong bé mat phu thudc nhiéu vao cau tric cia phoi. Cac két qud nay cho
phép khang dinh cac thong sé hinh hoc ciia phoi phan dnh chinh xdc chdt lwong bé mdt chi tiét. Pay la
phiwong an déanh gid, kiém sodt chdt hrong bé mdt c6 chi phi dau tw nhé hon, don gian hon véi viéc phdi
dung may dé kiém tra chat luwong bé mat nhw hién nay.

Tir khoa: Cat got. Mon, Rung dong, Dung cu cdt, Nhém bé mdt

Abstract: This paper presents a method for determining surface roughness through chip quality control.
During the hard turning experiment on 9XC steel, after each cutting cycle of approximately 6 minutes,
the machine was stopped to measure surface roughness, and chip samples were collected over time for
analysis. The results showed that surface quality depends heavily on the chip structure. These results
confirm that the geometric parameters of the chips accurately reflect the surface quality of the workpiece.
This method of evaluating and controlling surface quality is more cost-effective and simpler than the

current method of stopping the machine to check surface quality.
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1. Giéi thiéu

Khi gia cong thép 9XC da qua nhiét luyén (loai
thép c6 do cung va do bén cao dung lam khudn, mau),
chi tiét thuong phai trai qua cac qua trinh cit got phu
hop. Trong qua trinh cét, phoi truot trén mit trudc clia
dao, con mit sau tiép xuc véi bé mit gia cong. Dudi
tac dung cia ap lyc 16n va ma sat manh, nhiét d¢ ving
cét ting cao lam dao bi mai mon nhanh [1].

Qua trinh mai mon dung cu cit dién ra theo ba
giai doan. Giai doan dau, dao mon nhanh do ap luc
tiép xtic 16n 1am cac nhap nho bé mat bi san phing.
Giai doan tiép theo, dao mon on dinh véi toe do
cham va twong ddi déu, ddy 1a giai doan ding dé xac
dinh tudi bén dung cu. Giai doan cudi, dao mon tang
nhanh do diéu kién cit khong hop 1y, mat kha ning
lam viéc va phai mai lai hodc thay moi.

2. N§i dung nghién ctru

Boc tach phoi la mdt qué trinh phirc tap, xdy ra
cac hién tuong co, 1y hoa & cac bé mit tiép xuc [2].
Khi dao bi mai mon, hinh dang va thong s6 hinh hoc
phan cit thay doi s& gdy anh hudng xau dén qué trinh
cat nhu giam higu suat gia cong, giam d¢ chinh xdc
hinh dang hinh hoc va tang d6 nham bé mat chi tiét
gia cong [5]. Mon dung cu cit cling lam giam tubi
bén, lam tang thoi gian gia cong do phai thay thé
dung cu nén lam tang chi phi san xuat [4]. Ngoai ra,
mon dung cy lam gia tang luc cit, gy rung dong
cho hé théng cong nghé, Kkhong chi anh huong den
d6 chinh xac cta san phdm ma con lam giam tudi
tho cua may [1]. Do nhitng anh huong nay, da co
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nhleu nghién ctru xac dinh, dy doan va diéu khién
tudi bén cua dung cu dé tir do cai thién didu kién
lam viéc nhim nang cao chit luong san pham ciing
nhu hiéu qua gia cong. Chang han, xac dinh thong
qua viéc kiém soat phoi va lyc tac dung 1én dung
cu [6], st dung cac phuong phap thng ké toan hoc
xdy dyng ham hoi quy [1], m6 phong [4]. Gan day,
mot so nghién clru da bét dau tién hanh kiém soat
truc tlep qua trinh mon [2]. Cac cong cu hién dai nhu
cam bién (sensor) dugc gan 1én hé thong gia cong, dir
lidu dwoc thu thap va két ndi véi may tinh, qua phan
tich co thé du doan chinh xac dién bién mon, hinh
dang phoi va tudi bén dung cu. Day ciing 1a xu thé tat
yéu ctia nén cong nghiép 4.0 hién nay. Trong nghién
clru ndy, tic gia tién hanh thyc nghiém kiém soat quéa
trinh mon cda dung cu cit va chét lugong bé mit chi
tiét thong qua viéc kiém soét truc tiép phoi gia cong.
Dit liéu thuc nghiém s€ duoc thu thap, phan tich bﬁng
hé thong may tinh két ni truc tiép v6i hé théng cong
nghé. Két qua c6 thé img dung vao san xuat nham du
doan chinh xac tudi bén dung cu cit, chat luong bé
mit chi tiét qua chat luong phoi, tir d6 gitip xdc dinh
dugc thoi gian can thay dao dé chu dong giam thoi
gian gia cong, tang thoi gian st dung may va gop
phén giam gia thanh san pham.

2.1. Phwong phap nghién ciru

So d6 thi nghiém duogc thé hién nhu trén Hinh 1.
Phoi gia cong duoc kep chiat mot dau trén mam cap
cua may tién, dau con lai duoc ga 1én mii chéng tam.
Ché d6 cit duoc sir dung trong qua trinh gia cong
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thtr nghiém: V = 180 m/phut (Dct= 60 mm, n = 970
vong/phut); t=0,1 mm, S= 0,15 mm/ vong. Str dung
gia cong kho, boi tron — lam ngudi (BT-LN) MQL
dung Emulsion pha 10 % trong nuéc cat (DI Water),
Dau Lac nguyén chat. Ap luc P dugc diéu cb dinh 5
at. Luu lugng Q diéu chinh trong khoang 1 ml/phit.

Hinh 1: So d6 thi nghiém

Ghi chu: 1. Mam cdp ; 2. Dao tién; 3. Voi phun
(MQL); 4. Phéi; 5. Miii chong tdm;

6. Pau do lyc cdt (9257B).

Phoi dung trong thi nghiém (hinh 3) dang hinh try
dic c6 @60mm va chidu dai L = 550 mm, di dugc gia
cong so bo va khoan 16 chéng tam. Vat liéu mau 1a
thép 9XC c6 thanh phan nhu trong bang 1. Mau thi
nghiém dugc t6i bé mit c6 df clmg 56-58HRC.
Bang 1. Thanh phan hoa hoc cua thép 9XC

Nguyén td C Cr Cu | Mn Si P S
hoa hoc
Ham luong | 0.85— | 0.95— [0.03—]0.3—|1.20—|<0.03 [<0.03
(%) 0.95 1.25 | 0.55 | 0.6 | 1.60

Than dao MTENN 2020K 16-N (hang KANELA),
Han Quéc san xuat Hinh 2b

Manh dao: Manh CBN- EB28, Han Qudc san
xudt Hinh 2a. Méanh dao c6 kich thudc 120 x 120 x
30 (mm), miii dao dugc phu CBN. Cac thong sb goc
ctia ludi cit manh dao gdm: goc sau o= 6°, goc ning
A=-6°va goc trudc y = - 6°.
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Hinh 3: Phéi lam thi nghiém

Trong qua trinh thyc nghiém khoang 6 phiit manh
dao duoc thao dé do mon, do nham bé mit dugc do
bang may SJ — 201 cuia hang Mitoyo- Nhat Ban. Phoi
dugc thu thap dé kiém tra phan tich.

2.2. Két qud va ban ludn

2.2.1. Két qua

2.2.2.1. Chat heong bé mdt gan véi mon dao khi
cdt

Dién bién qua trinh mon mét trudc va mat sau cia
manh hop kim duogc thé hién nhu hinh 4. Béang 2 1a
két qua do nham bé mat (Rz, Rz), do kich thudc vét
mon mat trude (Hb) va mat sau (Hs) ciia dung cu cit
theo thoi gian. o i

Bang 2. Cac thong so chat lwong bé mat gia cong qua cdc

cheé do Boi tron -Lam nguoi

TT | Thoi | Gia cng kh6 |Emuxi (pha 10%|MQL (Déu lac) | Ghi
gian v&i nudc cat) chu
Ra Rz Ra Rz Ra Rz
(um) | (um) | (um) | (um) | (um) | (um)
01| 06 | 098 | 4,78 | 0,91 445 | 0,82 | 3,93
02| 12 | 1,12 | 5,02 | 0,80 | 4,25 | 0,76 | 4,30
03| 18 | 1,22 | 492 | 0,77 | 448 | 0,76 | 4,22
04| 24 | 1,24 | 526 | 1,19 5,12 | 0,86 | 491
05| 30 | 1,48 | 6,42 | 1,06 | 5,03 | 091 | 4,58
06| 36 | 1,86 | 827 | 1,13 5,12 | 097 | 4,56
07| 42 | 2,13 | 998 | 1,34 | 6,30 | 1,08 | 4,89
08| 48 | 2,67 | 12,17 | 1,65 6,54 | 1,26 | 494
09| 54 | 3,52 | 13,15 | 1,71 6,18 | 1,54 | 5,86

(b) Thin dao c6 gin manh dao
Hinh 2: Manh dao (a) va dao tién
(b) diing thi nghiém

Kich thudc miii dao duogc
chup trén may SEM (JEOL-
JSM- 6490), phoi dugc chup
bang kinh hién vi quang hoc
(Axiovert 40 MAT), may do
Hoa Ky san xuét.
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(a) Manh dao gia cong khé 30 phut

—— T
(b) Mdnh dao dimg MOL Déu Lac 30 phiit

Hinh 4: Mon mdt trude ciia dao trong qua trinh cdt
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2.2.2.2. Sy thay ddi cua phoz trong qud trinh cdt

al. Phoi cdt khé sau 30 phiit; bl. P}foi MOQOL dung emulsion
sau 30 phut cat; ) .
cl. Phoi MOL dung dau lac sau 30 phut cat; a2, b2, c2 lan
~ luot la hinh phéflg to cua al, b] cl
Hinh 5: Anh chup phoi khi cat khé va thay doi dung dich MOL

2.3. Thdo ludn

O giai doan ban dau, trong khoang thoi gian 6
phat, dung cu cit mon kha nhanh nén chit luong bé
mit chua t6t. Didu nay c6 thé dwoc giai thich do ap
luc don vi trong ving cat tiép xuc trén mat trude va
mat sau dung cu rat 16m, cac nhép nho tiép xuc ban
dau trén bé mat dung cu nhanh chong bi san phing
[6]. Két qua do nham bé mit cho thay khi gia cong cd
BT-LN chét luong bé mat tét hon va dao mon cham
hon so véi gia cong kho, trong khoang 6 phut gia
cong do hién twong mon ban dau twong ddi 16n lam
cho chét lwong bé mit sau khi gia cong bi anh hudng
16n, nham bé mat 16n.

Chat luong bé mit ting 1én khi mon cua dung cu
cét dat gia tri 6n dinh sau khoang 6 phut cit. Do 6n
dinh cta qua trinh cit duoc kéo dai khoang tir phit
thir 6 t6i phit 48. Giai doan nay tng véi cac diéu
kién mon 6n dinh. Khi d6, dién tich tiép xuc giita
dung cu va phdi 16n hon, ap lyc don vi nho hon giai
doan mon ban dau hé s6 ma sat tiép xuc ciing 6n
dinh hon. Do vay tbc do mon cua dung cu tuong dédi
déu va cham, nhu duoc thé hién tir hinh 4a va 4b, tuy
nhién gia cong khé do ap luc cao nén dao mon nhiéu
hon. Giai doan nay thuong tng voi lugng mon hop
1y Hs ctia dung cu va thoi gian tmg voi n6 duoc chon
de xac dinh tudi bén dung cu [3, 5]. Trong giai doan
6n dinh quan sat phoi ta thiy phoi gia cong kho bi xu
xi, rang cua 16n con phoi gia cong MQL ding Dau
Lac phoi min va cic ring cua cia phoi thap. gitp
chit luong bé mit nhan dwoc t6t hon, nhu duoc the
hién trén bang 2 thong qua cac dai 1uong nham bé
mat Rz, Rz nho hon va 6n dinh theo thoi gian.

Khi cit qua phut thir 48 thi chit lwong bé mat
giam, dic biét doi voi gia cong kho (bang 2). Luong
mon dugce thé hién qua so sanh anh chuyp ludi cét, dé
dang so sanh sy khac biét 1on giita ludi cat sau 30
phut gia cong (hinh 4a) va (hinh 4b). Két qua nay c6
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thé giai thich do giai doan nay mg v&i cac diéu kién
cit bat hop 1y, cu thé 1a cac thong s6 hinh hoc dung
cu cit thay d6i 16n va khong hop 1y, dan t6i lyc cat
va lyc ma sat ting, hé sé ma sat ting. Do vay phoi s&
bién dang nhiéu dang ké theo cac ché do BT-LN (nhu
trén hinh 5). Téc d6 mon cta dung cu ting nhanh lam
pha huy dung cu néu tiép tuc cat, chat luong bé mat
kém, dung cu khong con kha nang lam viéc, mubn
tiép tuc dung cu phai dugc mai sac lai.

Két qua cho thay chit lwong phoi va chét lugng
bé mat c6 mdi quan hé chit ché trong qué trinh cit
got kim loai. Thong qua viéc dénh gia chat lwong
phoi ¢ thé du doan chat luong bé mat chi tiét va xac
dinh giai doan mon cta dung cu cit, tir d6 chu dong
mai lai hoic thay thé dao kip thoi. Phuong phap kiém
soat phoi dé danh gia chat lugng bé mit ¢6 wu diém
str dung cam bién don gian, chi phi thap hon nhiéu
s0 voi cac cam bién do lyc thuong dung dé danh gia
mon va tudi bén dung cu cit.

3. Két luan

Chat luong bé mat va rung dong 1a hai dai lugng
tuyén tinh v6i nhau trong qua trinh cat got kim loai,
kiém soat phoi trong qua trinh cat c6 thé xac dinh
dugc chat luong bé mat chi tiét va nguoc lai, c6 thé
xéac dinh duoc chét lugong bé mit khi danh gia duoc
chét luong cua phoi, tr d6 chu dong co ké hoach
thay thé hodc mai lai dung cu. Khi rang cua trén phoi
tang nhanh ching t6 dung cu cit da bi mon can phai
dugc thay thé hozc mai lai cho qua trinh cit tiép theo.
Xéc dinh chit luong bé mat thong qua danh gia chét
lwong phoi cho phép st dung cac cam bién don gian,
tiét kiém duoc thoi gian chi phi dau tu nho hon nhiéu
s0 v6i viéc phai dimg lai dé kiém tra chét luong bé
mat dic biét 1a dbi véi cac loai thép co do bén cao.
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