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TOM TAT

Bang cdch tién hanh thue nghiém va sir dung phirong phép hoi quy tuyén tinh, mét mé hinh
todn hoc dwoc xdy ding nham dy dodn Ra dira trén cdc thong sé gia cong. Nghién ciru nay phén
tich anh hieong cia cdc thong so cong nghé U, I va T (Pé cing ddy) dén dé nham bé mat (Ra) khi
gia cong thép X12M theo phwong phdp gia cong tia lira dién sir dung dién cuwc ddy. Két qud cho thdy
khi tang cuong dé dong dién I va dién dp U thi dg nham bé mdt Ra ¢6 xu hwéng ting, trong khi sikc
cang day T tang thi dé nham bé mdt Ra giam. Thong qua phan tich thwe nghiém, nghién civu dé xudt
mét dai gid tri hop Iy cho cdc thong sé ché dg cdt givip ndng cao chdt heong bé mdt va hiéu sudt san
xudt, dong thoi mo ra huéng nghién civu tiép theo nham t6i wu héa quy trinh gia cong tia lira dién
bang dién cuc ddy.

T khéa: Thép X12M; Gia cong tia lira dién bang dién cuc day; Pé nham bé mat; Hoi quy
tuyén tinh; Thong sé gia cong.

ABSTRACT

Through experimental investigations and the application of linear regression analysis,
a mathematical model was developed to predict Ra based on machining parameters. This study
analyzes the effects of technological parameters U, I, and T (wire tension) on surface roughness
(Ra) in the wire electrical discharge machining of X12M steel. The results show that when the
current intensity I and voltage U increase, the surface roughness Ra tends to increase, whereas
an increase in wire tension T leads to a decrease in surface roughness. Based on the experimental
analysis, the study proposes a reasonable range of machining parameters to improve surface quality
and production efficiency. In addition, the findings provide a basis for further research aimed at
optimizing the wire electrical discharge machining process.

Keywords: X12M steel; Wire electrical discharge machining; Surface roughness, Linear
regression; Machining parameter.
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1. PAT VAN PE

Trong nhitng nim gan day, nhiéu nghién
ctru da tap trung vao anh huong cua ché do ct
dén chat lugng bé mit cua cac loai thép dung cu.
Chang han, nghién ctru ctia Tran Vin Thang va
Vit Hitu Chuyén (Truong Pai hoc Su pham K
thuat Hung Yén), “Nghién ctru anh hudng cta
cuong do dong dién va budc tién dén do nham
bé mit khi gia cong thép C45 bang phuong
phap WEDM?”, Tap chi Khoa hoc Cong nghé
(Nam 2021) [1]; Bang Xuan Phuong, Vii Ngoc
Chién (Trudng Pai hoc Nha Trang) va Nguyén
Thi Liéu (Truong Dai hoc Sao Do), “Khao sat
két qua gia cong EDM trén dién cuc dong do va
than chi ddi véi thép P20”, Tap chi Khoa hoc
va Cong nghé - Truong Pai hoc Cong nghi¢p
Ha No¢i (Nam 2024) [2].

Mic du ¢6 nhiéu nghién ctru lién quan
dén anh hudng cta cac thong sb cong nghé dén
chét luong bé mat, nhung van chua c6 nhiéu
nghién ctru chuyén sau vé thép X12M. Do do,
nghién clru nay tap trung vao viéc danh gia anh
hudng cua cac thong sé cong nghé (dong dién,
dién 4p, stic cang day) dén d6 nham bé mat khi
gia cong thép X12M bang cong nghé gia cong
tia Itra dién bé‘mg dién cuc day. Muc tiéu la xac
dinh bo théng s6 hop 1y nham nang cao chat
luong bé mat, dam bao do chinh xac kich thude
va toi wu hoa quy trinh san xuat trong nganh gia
cong co khi.

M5 hinh hdi quy thuc nghiém duoc xay
dung trong nghién clru nay giup du doéan do
nham bé mat dua trén cac thong s6 gia cong,
tir 6 dua ra cac khuyén nghi dé nang cao chét
lwong bé mit. Nhimg phuwong phap phéan tich
nay c6 thé duoc ap dung cho thép X12M dé xay
dung mo hinh dy doan tuong tu, gitp t6i uu
hoa ché do cit va cai thién higu suat gia cong.

Thép X12M la loai thép dugc tmg dung

rong rii trong co khi khuén mau. Thép X12M
c6 d6 chdng mai mon tét, do thim toi tuyét
voi, kha nang chiu nhiét va Gmg suat toi thap.
Vi nhitng déc tinh vu viét, thép khong chi dap
g tdt cac yéu cau khat khe trong nganh cong
nghiép ma con gdp phan ning cao hiéu qua
va chét lugng cua cac san pham thép [3]. Tuy
nhién, trong thuc té san xudt, chit luong bé mat
clia san pham gia cong phuy thudc vao nhiéu yéu
td, trong d6 quan trong nhat 14 cac thong sb ché
do céit. Vi vay, viéc nghién ctu anh hudng cia
cac thong sd nay dén d6 nham bé mat khi gia
cong thep X12M béng cong nghe gia cong tia Ira
dién bang dién cyc day 14 rat can thiét dé tdi uu
hoa quy trinh va ning cao chét lugng san pham.

2.VATLIEU VA PHUONG PHAPNGHIEN
cUU

2.1. Vat liéu va thiét bi

- Vat liéu: Thép X12M (thanh phan hoa
hoc: 1.45-1.65% C, 0.15-0.35% Si, 0.15-0.4%
Mn) [4];

- Kich thuéc phoi: @40 x 50 mm;

- May cat day dong: Aristech CW30;

- Dung cu cat: Day dong ©0.2 mm;

- Thiét bi do d9 nham: Hommel-Etamic W10;
- Dung dich 1am mat: Nudc ct.

Hinh 1. May cdt ddy dong Aristech CW30
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Hinh 2. May do do nham Hommel-Etamic W10
2.2. Thong s6 ché @ cat

S6 thi nghiém N can thyc hién khi quy
hoach thuc nghiém duogc tinh theo cong thire sau:

N=2k=23=8 (1)

O day, k (=3) 1a s6 yéu t6 anh hudng:
Cuong do dong dién (I), dién ap (U), stic cang
day (T) [5].

Bdng 1. Bang ma trdn don vi ciia thi nghiém mau

thép X12M
STT Cic yéu t‘(“') ﬁnhAhu’()’ng

thi Dién cuc ((;;::ngi?() Sire cing
nghigm | apeyn | 108 IEN gy epe

1 -1 -1 -1

2 +1 -1 -1

3 -1 +1 -1

4 +1 +1 -1

5 -1 -1 +1

6 +1 -1 +1

7 -1 +1 +1

8 +1 +1 +1

Hinh 3. Mau thép X12M

2.3. Phan tich, xdy dung mé hinh hdi quy
tuyén tinh

Quy hoach thyc nghiém truc giao cho
phép xay dung md hinh toan hoc biéu thi quan
hé phu thudc gitta thong s6 dau ra va cac thong
s6 dau vao. M6 hinh toan hoc nay c6 thé duoc
viét dudi dang:

Y=b,+bX, +bX+.+b X +b XX +..+

0 1
b(n»l)an —1X3 (2)

Phuong trinh nay goi la phuong trinh
hoéi quy [6].

Viéc bd sung cac yéu td twong tac gitta
cuong do dong dién, dién ap va suc cang day
giup nang cao do chinh xac cia moé hinh. Mo
hinh dat d¢ chinh xac cao cho phép du doan
chinh xac d6 nham bé mat dya trén thong so gia
cong.

3. KET QUA VA THAO LUAN
3.1. Két qua thye nghié¢m

Bdng 2. Két qua do dg nham qua thi nghiém cia

mau X12M

STT thi | P0 nham do dwgc Ra (um) Ra

nghiém | Raq Ra2 Ra3 ®
1 1.791 1.831 1.835 1.819
2 1.962 1.997 1.983 1.981
3 1.835 1.874 1.737 1.815
4 2.224 2.124 2.372 2.24
5 1.949 1.836 1.761 1.849
6 2.182 2.216 2.266 2.221
7 2.064 2.026 2.11 2.067
8 2.505 2.182 2.254 2314
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Sau khi tinh toan theo quy hoach thuc
nghiém, ta c6 phuong trinh biéu thi méi quan
hé gitra 6 nham bé mit v4i ché do cit cuia mac
thép X12M:

Ra — 64).354'10.1667.U0.08'T4).092 (3)
T phuong trinh trén, ta c6 cac dd thi

quan h¢ gitta Ra véi [, U, T cia mac thép X12M
[7].

Hinh 4. b6 thi méi quan hé giita Ra voi U, 1
khi T=1000va T = 2000 X12M

Hinh 5. D6 thi moi quan hé giita Ra véi I, T
khi U=50va U= 120 XI12M

Hinh 6. D6 thi méi quan hé giita Ra véi U, T
khil=0,7val=12XI2M

3.2. Anh huéng ciia cac thong so ché do cat
dén do nham bé mat

Nghién clru nay da phan tich 4nh huong
clia cac thong sb ché do cat (cudong do dong
dién, dién ap va strc cang day) dén chat lugng
bé mit khi gia cong thép X12M bang cong nghé
gia cong tia Itra dién. Két qua thuc nghiém cho
thay rang:

+ Cuong d6 dong dién 1a yéu t6 anh
huong manh nhat dén d6 nham bé mait (Ra).
Khi tang cuong do dong dién trong pham vi
nghién ctru, @6 nham bé mat c6 xu hudng tang.

+ Sirc cang day c6 anh huong dang ké,
nhung tac dong theo chiéu hudng ting sirc cing
day thi d6 nham bé mat giam, din dén bé mat
min hon.

+ Dién 4p cling c6 anh hudng, khi ting
dién 4p thi d0 nham bé mat cé xu hudng tang
nhung khong nhiéu nhu cuong do dong dién.
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4. KET LUAN

Nghién ctru nay da danh gia anh hudng
clia cac thong sb ché do cat dén chat luong bé
mit khi gia cong tia ltra dién bang dién cuc day
v6i thép X12M, qua d6 cung cip co sé khoa
hoc va thyc tién giup cai thién hiéu suat gia
cong. Két qua cho thay cuong do dong dién,
dién ap va stc cing day déu c6 tac dong dang
ké dén do nham bé mat, trong do stc cuong
d6 dong dién c6 anh hudng 16n nhat. Viée didu
chinh cuong d6 dong dién trong pham vi hop ly
gitip cai thién dang ké chit luong bé mit, giam
d6 nham va nang cao hiéu suit gia cong. Strc
cang day va dién ap ciing tac dong dén do nham
bé mit, do d6 can xac dinh muc cat phu hop
nham t6i uu hoa giira chat luong va kha ning
gia cong.

Tur nhitng két luan trén, nghién ciru dé
xudt tiép tuc thyc hién cac nghién ctru nang cao
nham t6i wu hoa hoan toan ché do cit. Viéce ap
dung céc thuat toan t6i uu héa, chang han nhu
quy hoach thyc nghiém hodc tri tu¢ nhan tao,
c6 thé gitp xac dinh chinh x4c hon bo thong sb
gia cong toi wu. Nhitng hudng nghién ciru nay
s& gitip cai thién dang ké nang suat va hiéu qua
kinh té trong san xuat cong nghiép. <
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