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TOM TAT

Gia cong chi tiét cé bé mat cén trén may tién doi hoi sy diéu chinh linh hoat cdc thong 56
cat do dwong kinh phéi thay déi lién tuc trong sudt quda trinh cat. Khi téc do truc chinh dwoc gitk cé
dinh, toc o cat va lie cdt bién thién, gdy anh hwéng dén chdt hrong bé mdt va hiéu sudt gia cong.
Bai bdo nay dé xudt mét phieong phap vmg dung PLC dé diéu chinh lwong chay dao dwa trén dieong
kinh tirc thoi ciia phdi, nham t6i wu héa qud trinh gia céng tw dong. Két qud cho thdy hé thong PLC
co kha nang duy tri sy on dinh ciia luc cdt, cdi thién dé dé‘ng déu ciia bé mat va ndang cao hiéu qua

san xudat.
Tw khoa: PLC; Gia cong con; Luong chay dao; Tw dong hoa, Luc cdt.
ABSTRACT

Machining a part with a conical surface on a lathe machine requires flexible adjustment of
cutting parameters due to the continuous change in the workpiece diameter throughout the cutting
process. When the main spindle speed is kept constant, the cutting speed and cutting force vary,
affecting surface quality and machining efficiency. This paper proposes a method using PLC to
adjust the feed rate based on the instantaneous diameter of the workpiece, aiming to optimize the
automated machining process. The results show that the PLC system can maintain stable cutting

force, improve surface uniformity, and enhance production efficiency.
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1. GIOI THIEU

Trong nge‘mh co khi ché tao, gia cong
cac chi tiét c6 bé mit con (hinh non) la mot yeu
cau phd bién, dic biét trong san xuat truc, dng
con, va cac chi tiét may phtrc tap. Qua trinh
tién con trén may tién truyén thong thuong gap
thach thirc do sy thay doi lién tuc ciia duong
kinh phoi, dan dén bién thién toc do cat va luc
cat. Khi tbc d6 quay truc chinh (n) dugc giit ¢6
dinh - mot didu kién pho bién trong nhiéu may
tién co ban - viéc kiém soat cac thong sb cit
tr& nén kho khan hon, anh huéng dén do chinh
x4c, d6 nham bé mt va tudi tho dao cu.

Dé giai quyét van dé nay, tu dong hoa
bang bo diéu khién PLC dang ngay cang duoc
ung dung rong rai nho kha ning 1ap trinh linh
hoat va diéu khién chinh xac. Trong nghién ctru
nay, ching t6i dé xuat mot hé théng sir dung
PLC dé diéu khién luong chay dao (s) dya trén
duong kinh phoi thay d6i, nham duy tri sy 6n
dinh cua qua trinh gia cong ma khong can can
thiép thu cong. Muc tiéu 1a cai thién chit luong
bé mat, t6i wu hoa hiéu suit va md rong kha
nang tu dong hoa trong san xuat co khi.

(.'I]Iuy(:n ding ] Tryc vit ban | Béng cor v ) .
tien dao doc trugt doc Servo Ba diéu
/1 khién PLC
/
Chuyén ding True vit bin Bongeo |/
tién dao ngang [ xe dao * SEIVO

Hinh 1. So dé irng dung PLC vao diéu khién
chuyén dong dao tién

2.COSO LY THUYET
2.1. Gia cong bé mit con

Gia cong con trén may tién yéu cau dao
tién di chuyén theo quy dao nghiéng dé tao ra

bé mat c6 dudng kinh thay doi tuyén tinh. Khi
toc do truc chinh co dinh, tc d cat V_ tai mdi

diém trén phoi ty 1¢ thuan véi dudng kinh. Didu
ndy dan dén:

-V, 16n hon tai d4u 16n cta coén va nhod

hon tai dau nho, gay ra sy khong dong déu
trong chét lugng bé mat;

- Luc cit bién thién do thay ddi D, phu
thudc vao chiéu sau cat, lugng chay dao va tinh
chat vat liéu.

Téc d6 cat 1a yéu t6 chinh bj anh hudng
boi sy thay doi duong kinh.

m.Dn

Cong thue: V. =
£ ¢ 1000

2]

* Tai dudng kinh 16n (D,): V_ dat gia tri t5i da.
* Tai duong kinh nho (D,): V dat gia tri toi
thiéu.

* Sy thay d6i tuyén tinh: D giam dan tir D, dén
D, theo vi tri z (truc doc), voi:

D(Z) _ Dl _ (Dl_LDZ)-Z
Trong do:

- z: Vi tri dao trén truc Z (0 <z <L);
- L: Chiéu dai con.

Luc cit (F,) trong gia cong tién co thé
duoc biéu dién gan dung bang cong thirc thyuc
nghiém:

F. = C.t*.sY.V* 1]

Trong do:

-C: Hﬁng sb phu thudce vat li¢u phoi va
dao (vi du: thép C45, C = 2000 N/mm?);

- t: Chiéu sau cat (gia st ¢d dinh, vi du t
= lmm);

- s: Luong chay dao (diéu chinh bang
PLC);
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-V Tdc do cit (thay ddi theo D);
- X, y, z: S6 mil thyc nghiém (thuong x
~1,y=0,75,z=-0,15).

Khi D thay d6i, V_ thay doi, kéo theo F_
bién thién néu s khong duoc diéu chinh.

2.2. Vai tro cua PLC

PLC 1a mot thiét bi diéu khién cong
nghiép c¢6 kha niang xir 1y tin hiéu dau vao (tir
cam bién) va xuét tin hiéu diéu khién dén cac
co cau chip hanh (d6ng co, xi lanh). Trong gia
cong con, PLC co thé duoc 1ap trinh dé diéu
chinh lugng chay dao theo thoi gian thuc, dua
trén vi tri dao hodc luc cit do duge, nham giam
thiéu tac dong cua cac thong sb bién thién.

3. PHUONG PHAP PE XUAT
3.1. M ta hé thong
Hé thong bao gom:

- PLC: Mitsubishi FX3U/32MT, hd trg
diéu khién dong co;

-Pong co: Servo didu khién truc X (tién
dao ngang) va truc Z (tién dao doc);

- Cam bién: Encoder do vi tri dao trén
truc X, Z;

- May tién: Tbc do truc chinh ¢d dinh,
khong diéu chinh trong qua trinh gia cong.

3.2. Nguyén Iy diéu khién

Véi toe do truc chinh ¢d dinh, luong
chay dao s dugc di€u chinh dya trén duong
kinh tirc thoi D.

* Thu thap dir liéu: Encoder xac dinh vi
tri dao trén truc Z (z). Puong kinh D dugc tinh
theo cong thic: D = D, — k.z, trong d6 D, 1a

duong kinh 16n, k 1a d6 con.

* Tinh toan tién dao: Luong chay dao s
duoc diéu chinh theo ham: § = § 0- ?ﬂ, Vo1

s, la gia tri tién dao co s, D, la duong kinh
tham chiéu.

* Piéu khién: PLC xuét tin hiéu dén
dong co servo dé thay doi s theo thoi gian thuc.

3.3. Phuong 4n bb tri

Hai dong co servo cung co cdu dd ga
dugc ché tao, lap truc tiép vao truc vit me cua
ban truot doc dai dao trén va truc vit me cua
ban xe dao. Pong co servo dugc tinh toan, lap
trinh diéu khién bang chuong trinh PLC nham
bao dam cho cac thong s6 nhu luong tién dao
“s”, chiéu sau cét “t” phi hop voi ché do cit da
chon.
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Hinh 2. So' do ap dung déng co servo vdo qud
trinh tién con:
1 - Phoi; 2 - Ban dao ngang, 3 - Dao tién;
4 - Bong co SERVO diéu khién ban truot doc;
5 - Ban truot doc; 6 - Bong co SERVO diéu khién
ban xe dao
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Maic du viéc ap dung dong co servo diéu
khién chuyén dong cua dao tién dién ra tu dong,
nhung chuyén dong nay hoan toan tach biét voi
chuyén dong truc chinh cia may tién trong qua
trinh gia cong. Do d6, viéc Iya chon cong suit
dong co va tinh toan ché do cit dé diéu chinh tdc
d6 cho phu hop dong vai trd rit quan trong toi
chat luong bé mat dugc gia cong.

3.4. Lap trinh PLC

PLC sir dung 1a Mitsubishi v6i phan
mém GX Works2. bong co servo dugc két ndi
v6i bo diéu khién servo va nhan chuong trinh
tryc tiép tir may tinh:

- Poc tin hiéu tir encoder dé xac dinh z;

- Tinh D va f dua trén thong s6 du vao
(dudng kinh 16n, nho, chiéu dai con);

- Xuat tin hiéu diéu khién dén dong co
Servo.

* Piéu chinh luong chay dao (s) bang PLC:

Pé giam bién thién luc cit va cai thién
chat lugng gia cong:

* Muc tiéu: Gitt F_ gan 6n dinh bang
cach thay doi s theo D.
* Phuong phéap: Tu cong thuc luc cat,
néu muén F_ khong déi: Y.V, = hing so
e

VeonT . .
SISO Lo)y VOi:
V
[
- s,: Luong tién dao ban dau (tai D);
-V . Toc do cat tai D ;
- V_: Toc do cat tai D bat ky.

4. KET QUA THUC NGHIEM VA THAO
LUAN

4.1. Két qua thwe nghiém

V61 mét dicu kién gia cong cu the:

~ *Chitiétcon: D = 100mm, D, = 50mm,
chiéu dai con L = 200mm.
* Chiéu siu cit t = lmm.
* Vat ligu: Thép C45, voi hﬁng s6 luc
cit C =2000 N/mm?, x =1,y =0,75, z=-0,15.

Bdng 1. Si thay d6i thong sé theo vi tri z.

z D \A s F,
(mm) | (mm) | (m/phat) | (mm/vong) | (N)
0 100 157.08 0.200 511
100 75 117.81 0.184 513
200 50 78.54 0.168 514

« On dinh lyc cit: Bang cach giam s tai
duong kinh 16n va tang s tai duong kinh nho,
luc cét dugc duy tri trong ngudng 6n dinh, giam
rung dong va mon dao. F_chi dao dong tir S1IN
dén 514N (bién thién < 1%).

+ Chat luong bé mat: Su diéu chinh s
giap giam bién thién V , cai thién d§ nham bé

mat (Ra) va do chinh xéc hinh hoc.

« Hiéu suit: Qua trinh gia cong hoan
toan ty dong, giam thoi gian can thiép tha cong.

4.2. Biéu d6 minh hoa

Hinh 3. Biéu do luc cdt V theo z
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Hinh 5. Biéu do luc cdt F_theo z
4.3. Thao luan

Phuong phap nay phu hop voi cac may
tién co truyén thong. Tuy nhién, han ché 1a \2
van thay d6i do n ¢ dinh, c6 thé anh huong dén
tudi tho dao trong mot sé trudng hop vat lidu
cmg. Viéc lap rap dong co servo va bo diéu
khién vao may tién chiém dién tich kha 16m, cac

day dan diéu khién phan nao giy bat tién cho
qua trinh gia cong. Viéc tich hop thém cam bién
luc cat (load cell) c¢6 thé nang cao do chinh xac
diéu khién, nhung 1am tang chi phi h¢ thong.

5. KET LUAN

Nghién ctru da dé xuat mot giai phap st
dung PLC dé diéu khién luong tién dao trong
gia cong bé mat con trén may tién voi téc do
truc chinh ¢ dinh. Két qua cho thiy hé thong
khong chi cai thién d¢ on dinh va chat luong
gia cong ma con mo ra tiém ning tng dung tu
dong hoa trong san xuét co khi. Trong tuong
lai, viéc két hop diéu khién luc cit thoi gian
thuc va ti vu hoa thuat toan PLC s& dugc xem
xét dé nang cao hiéu qua hon nira.
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