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TOM TAT

Mt trong nhitng van dé cap thiét cia khoa hoc ky thudt la tao ra san pham c6 chat hrong
16t v6i chi phi thap. Trong bai bdo, tac gid nghién ciru dnh hwong ciia théng sé cong nghé dén do
mon ciia dién cye khi gia cong thép SKD11 trén méy xung OSCARMAX S430S véi dién cuc dong do.
Két hop giira 1y thuyét va thuc nghiém, tic gia da xdy dung dwoc mé hinh todn hoc giita thoi gian
phong xung, thoi gian nging phong xung va cuong do dong dién den do mon cua dién cuc trong
qua trinh gia cong, tir do lam co 6 tim ra bg thong sé cong nghé t6i wu. Két qud nghién ciru cé thé
dwge dp dung trong san xudt va la co sé dé img dung cho cdc vt liéu tiwong tu.

Tir khéa: T6i wu théng s6 cong nghé; Mon dién cuwc; Thép SKDII.
ABSTRACT

One of the urgent issues in science and technology is to produce products with good quality
at low cost. In the article, the author studied the influence of technological parameters on the
wear of electrodes when machining SKD11 steel on OSCARMAX S§430S pulse machine with red
copper electrodes. By combining theory and experiments, the author built a mathematical model
linking pulse firing time, pause time, and current intensity to electrode wear during the machining
process to determine the optimal technological parameters. The research results can be applied in
production and serve as a basis for application to similar materials.

Keywords: Optimize technological parameters, Electrode wear; SKDI1 steel.

dién cuc theo khéi luong... khi thay d6i yéu
td cong ngh¢ dau vao déu anh hudng dén do

1. PAT VAN PE

Mon dién cyc 1a mot trong nhitng van
dé 16n trong qua trinh xung tia ltra dién EDM.
Mon dién cuc anh hudng truc tiép dén do chinh
xéac cua chi tiét gia cong. Mon dién cuc dugc
nghién ciru theo nhidu huéng khic nhau nhu:
mon hinh dang hinh hoc ctua dién cuc, mon

mon dién cuc. Trong pham vi cua bai bao s€
tién hanh nghién ctru anh hudng cua thoi gian
phong xung t  va thoi gian ngtrg phong xung
t o cuc‘n}g do dong dign I, dén @6 mon dién cuc
theo khoi luong [1].
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2. TRANG THIET BI VAT LIEU THI
NGHIEM

May dugc su dung trong nghién ctru
nay 1a may xung OSCARMAX S430S cua Dai

Loan.

Bdng 1. Théng s kj thudt ciia mdy

Hanh trinh truc (X) 400 mm
Hanh trinh truc (Y) 300 mm
Hanbh trinh Servo (Z) 300 mm
Kich thuéc phéi toi da
(WxD) 920x505 mm
Chiéu cao tbi da lam

A 1R aia A 215 mm
day bé dién moi
Kl}oan‘g c?ch gitangdm | o0 o mm
may va ban
Khdi luong phoi t6i da 550 kg
Khéi luong dién cuc
t6i da 120 ke
Kich thudc ban (WxD) 650x350 mm

Hinh 1. Méy xung OSCARMAX S430S
2.1. Miu thi nghi¢ém

Vit li¢u thi nghiém 1a thép SKDI11 c6
dd ctmg sau nhiét luyén ctia mau thép SKDI11
dat 52 + 55 HRC. Két qua phan tich thanh phan
héa hoc ctia mau thép SKD11 nhu bang 2.

Bdng 2. Thanh phcfn hoa hoc mac vat lieu SKD11

Thanh phin héa hoc trung binh cic nguyén t6 (%)

Mac vat li¢u
Si

Cr

SKD11 1,4+ 1,6

11+13 0,2+0,5

2.2. Dién cuc

Qua khao sat thay rang c6 hai nhoém vat
lidu str dung dé lam dién cuc, d6 1a dién cuc
kim loai va di€n cuc graphit. Tuy nhién, dién
cuc graphit ngay nay rat han ché st dung vi kho
gia cong va anh huong xau dén moi trudng va
suc khoe con nguoi. Trong pham vi nghién ctru
cua bai béo, tac gia chon vat liéu dién cuc la
dong do phii hop v6i may va vat liéu gia cong.
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2.3. Thiét bi do mon

Str dung can phan tich MW-P Series do
chinh xac 1/1000 (hinh 4).

Bang 3. Dac tinh ky thudt cia can

Dac tinh Théng sb
Tai trong 150 x 0,005 g
. g, ct, Ib, 0z, GN, ozt,
Bon vi do dwt, tl, T
Kich thuoc 200x250x80 mm
Trong lugng tbi da 1,1 kg
Chtrc ning Cén, dém, tinh phan trim
.\_J
%
-+

Hinh 3. Can phdn tich MW-P Series

Trong qua trinh gia cong, chinh dién
cuc cling bi hét di mot 16p mong vat liéu cua
no, tuy rat nho so véi lugng hét vat li€u cua
phoi, nhung lai anh huong nhiéu dén kha ning
cong nghé. Do d6, sau khi gia cong, ta tién hanh
kiém tra d6 mon dién cuc [3].

3. KET QUA VA THAO LUAN
3.1. Thi nghiém

Ma tran thuc nghiém dugc xdy dung
theo phuong an thuc nghiém béc 1 ctia Box-
Wilson. Vi ba thong sb dau vao s& thay do6i

cia qua trinh thi nghi¢m (t_,t val), s€ co 2*
= 23 = 8 diém thi nghiém goc (¢ mirc ma hoa

-1 va +1); va nén lya chon it nhét 3 diém trung
tAm (¢ mirc ma hoa 0) [2]. Nhu vay, ké hoach
thi nghiém s& bao gom 11 diém va duogc sap
xép nhu trong bang 4.

Bdng 4. Ma tran quy hoach thuc nghiém

TT | Bién diu vio md héa | Ham diura
IN X, X, X, y
1 -1 -1 -1 Y,
2 1 -1 -1 Y,
3 -1 +1 -1 \A
4 1 +1 -1 Y,
5 -1 -1 +1 Yy
6 1 -1 +1 A
7 -1 +1 +1 Y,
8 +1 +1 +1 A
9 0 0 0 Yo
10 0 0 0 Yio
11 0 0 0 Y

Bang 5. S6 liéu thuc nghiém

In | @9 09 | L@ R
1 6 50 5 0,108
2 20 50 5 0,16
3 6 70 5 0,13
4 20 70 5 0,14
5 6 50 15 0,15
6 20 50 15 0,17
7 6 70 15 0,125
8 20 70 15 0,23
9 13 60 10 0,205
10 13 60 10 0,22
11 13 60 10 0,21
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3.2. Két qua

Sau khi xur 1y s6 li¢u, kiém tra kha nang
lam viéc cua mo hinh, ta thu dugc moé hinh do
mon cua dién cuc nhu sau:

TWR =0,025.¢ 0.t 016510228 (¥)

Céc thong s6 cong nghé nhu thoi gian
phat xung (t ), thoi gian ngfrqg phat xung (t_.)
va cuong do dong dién (1)) déu c6 anh hudng
dang ké dén d6 mon dién cuc (TWR). Trong
do, thoi gian phat xung anh huéng manh mé
nhit, cuong d6 dong dién anh huong it hon,
thoi gian nglmg phét xung anh hudng it nhat 1a
phu hop véi cac nghién ctru 1y thuyét trude do

[4].

TWR( £

Hinh 4. Quan hé do nham TWR voi Ly 1,
(t, toiuu)

Trong gidi han cua bai bao, tic gia giai
quyét bai toan téi wu, tim bo thong sd cong
nghé (t,, t,» 1) &€ TWR 14 giai quyét bai
toan don muyc tiéu cho ca ba thong so vdi dicu
kignbién: 6 <t <20;50<t <70;5<I <I5.
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Két qua:

TWR__ = 0.114659046726292 (g/gi0)
khi:t =6 pus,t =50us, I =5A.

4. KET LUAN

Nhu vay, két hop giita 1y thuyét thuc
nghiém va phan mém toan hoc Maple, bai bao
da chi ra anh hudng boi cac thong sb cong nghé
(t,,tel) dén d6 mon dién cuc khi’ gi’a cong
EDM va la co s6 xdc dinh b thong so toiwu t
=6 s, t.=50us, [ =5A dé 46 mon dién cuc
TWR = 0.114659046726292 (g/gid) nho nhat.

Két qua nay c6 thé ap dung trong san
xuét thyc té khi xung tia lira dién EDM véi thép
SKDI11 trén may OSCARMAX S430S. <
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