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TOM TAT

Bai bao nghién citu thyc nghiém anh huong cua thoi gian xung (t), dong dién danh lia (1)
va chiéu day phéi (h) dén @6 nham bé mdt (R ) khi gia cong WEDM thép C45 va CD70 trén may
DK7732. Két qua chira (1) va (t) la hai yéu 16 tdc dong manh nhat. Do nham bé mat tang manh
khi tang dong dién va thoi gian xung do nang lwong phong dién lon lam tang kich thudc viing nong
chay. Nghién ciru cho thdy thép CD70 cho bé mdt min hon so véi C45 trong cing diéu kién gia cong

va cung cdp co so thiee nghiém quan trong cho viéc t6i wu héa ché dé cdt trén may DK7732.

Tur khéa: Gia cong cat day tia liva dién (WEDM); Mdy DK7732; Thép C45; Thép CD70;
Dong dién danh lia (1), Thoi gian xung (t); Do nham bé mat(R ).

ABSTRACT

This paper experimentally investigates the effects of pulse duration (t), ignition current
(1), and workpiece thickness (h) on surface roughness (R ) during WEDM of C45 and CD70 steels
using a DK7732 machine. The results indicate that (I ) and (t) are the two most dominant factors.
Surface roughness increases significantly with higher current and pulse duration due to the elevated
discharge energy, which expands the melting craters. Furthermore, the study reveals that CD70)
steel exhibits a finer surface finish than C45 under identical machining conditions. These findings

provide a vital experimental foundation for optimizing cutting parameters on the DK7732 machine.

Keywords: Wire electrical discharge machining (WEDM), DK7732 machine; C45 steel;
CD70 steel, Ignition current (I ); Pulse duration (t); Surface roughness (R ).
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1. GIOI THIEU

Gia cong cit day tia lira dién (WEDM)
la phuong phap quan trong trong gia cong cac
chi tiét phire tap va vat liéu c6 d6 cimg cao. O
Viét Nam, may cat diy DK7732 sir dung day
Molypden duoc ng dung rong ra1 nho chi phi
thap va nang sudt cao, nhung van ton tai han
ché vé chét luong bé mat, dic biét 1a d6 nham
(R,). Hai loai thep C45 va CD70 c6 tinh chat
khac biét din dén co ché gla cong khac nhau
trong khi vi¢c lya chon ché do cét van chu yeu
dua vao kinh nghiém thuc té.

Nghién clru nay tap trung phan tich thuc
nghiém anh hu(mg cua cac thong sd cong nghé
chinh (t, I, h) dén do nham bé mit cua hai loai
thép, qua do cung cép co s khoa hoc dé tdi uu
hoa ché d6 gia cong va nang cao chat luong san
pham.

Gia cong bang cat day tia lira dién (goi
tit 1a gia cong cit day) 1a mot trong cac phuong
phap gia cong tién tién duoc str dung khé rong
rdi. Phuong phap nay dugc dung dé gia cong
cac khuon mau, dung cu nhu khudn dot, khuén
dun, ép kim loai, cac loai cdi dinh hinh. Chinh
vi thé, viéc xac dinh ché do cit day tdi uu khi
g1a cong cac loai vat heu khac nhau 1a van dé
hét strc quan trong va can thiét.

* Cau tao va nguyén 1y hoat dong cua
may cat day tia ltra dién DK7732:

> So dd ciu tao [1], [13]:

[

Hinh 1. So'do cau tao may cdt day tia lira dién DK7732

1. Than trén may,

2. Than dudi may,

3. B6 phdn tao géc nghiéng khi cdt;
4. Dan hwéng dady trén;

5. L6 cuon day;

6. Vung lam viéc,

7. Ban may;

8. Dén hwéng ban may;

9. Tay quay diéu chinh vi tri ban mdy;
10. Bé may,

11. H¢ diéu khién CNC;

12. Tu dién,

13. Man hinh diéu khién.

» Nguyén ly hoat dong:

May cat ddy tia ltra dién (EDM Wire
Cutting) 1a mot thiét bi gia cong tia lira dién
bang cach sir dung dién cuc 1a mot day manh co
duong kinh tir 0,Imm dén 0,3mm chay lién tuc
theo mot contour cho truéc theo mdt chuong
trinh lap san. Khi dong may, qua trinh phong tia
Itra dién xdy ra gitta dién cuc day va phoi dé tao
thanh vét cit, qua 16 nha va cubn day lam viéc
lién tuc dé dién cuc chuyén dong doc truc theo
mot chiéu ¢b dinh. Quy dao (contour) cia mach
cat duoge 1ap trinh trudc. Bom lam viéce lién tuc
dé dwa chit dién moi vao ving cit duy tri qua
trinh cit dugc lién tuc. Ban phu duoc str dung
khi can cit chi tiét dang con.

2. XAC PINH MOI QUAN HE GIUA CAC
YEU TO CONG NGHE TOI PQ NHAM BE
MAT KHI GIA CONG THEP C45 VA CD70
BANG PHUONG PHAP CAT DAY CNC

2.1. Piéu kién thue nghiém
» Phoi:

Trong nghién clru nay, phoi la thép C45
va thép CD70 sau khi gia cong xong dem di

nhiét luyén dat dugc do cing va mai so bo
trude khi gia cong [4].
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» Dung cy, may va thiét bi do:
« Vit liéu dién cuc va chat dién méi:

Vat litu dién cyc 1a day cit bang
Molipden Volfram, duong kinh 0.18mm, duoc
st dung nhiéu lan.

Dung dich dién méi 1a dau pha, duoc sir
dung tuan hoan thong qua bé loc va bom.

« May cit day tia lira dién:

Qua trinh thyc nghiém gia cong cit
day duogc tién hanh trén may WEDM CNC
DK7732, thong s6 k¥ thuat cia may [11]:

- Kich thude ban may: 635x415mm;

- Hanh trinh X, Y: 320x400 mm;

- Chiéu day vat cét: 300mm;

- B9 con gia cong: £3°/100;

- Toc do gia cong: 120mm?/min;

- Sai s6 cit try, da giac: <0.015mm;

- Sai 86 cit con: <0.04mm;

- Dong di¢n gia cong: 6A;

- 6 nham bé mit gia cong: <2.5um;

- Loai day molipdel sir dung dé gia cong:
0,15-0,2mm:;

- Toc d6 kéo day: 5~11m/min;

- Trong luong tai vat: 400K g;

- B9 diéu khién 1ap trinh: Tich hop véi AuToCAD;
- Dung tich chtra dung dich 1am mat: 56L;
- Nguén dién: 380V-50Hz;

- Cong suat: 3KVA;

- Khung day c6 dinh;

- Kich thudc may: 1450x1000%1750mm;
- Trong luong may: 1700Kg.

* May do d6 nham:

Qué trinh do dd nham cic mAu thi
nghiém duogc tién hanh trén may SJ-301 hing
Mitutoyo, Nhat Ban. Thong s6 ky thuat cua
may do do nham SJ-301 [13].

2.2. Phwrong phap thure nghiém va so thi nghiém

Thye nghiém vé anh hudng ctia mot $6
yéu t6 cong nghé dén do nham bé mat khi gia
cong tia lira dién bang phwong phap cit day
CNC. Trong bai bao nay, tac gia lya chon ba
thong so cong nghé dé nghién ctru anh huéng
ctia ching dén nham bé mit chi tiét do 1a: thoi
gian xung (t), dong dién danh lra (I ) va chiéu
day phoi (h).Theo 1y thuyét quy hoach thuc
nghi¢ém, ham muc ti€u la R, va lya chon st
dung phuong phap quy hoach bac 2 tam xoay
Box-Hunter. Véi s yéu té anh huong: k = 3,
vay tong s thi nghiém phai tién hanh 1a: N = 2k
+2k+n,

Trong d6: 2% = 2% = 8 thi nghiém tai
nhan cua ké hoach; 2k = 6 s6 diém thi nghiém
ok n = 6 §6 diém thi ng}}iém tai tam ké hoach.
Vay tong s6 thi nghi¢m can phai lam 1a: 8§ + 6 +
6 = 20 thi nghiém.

2.3. Tién hanh thye nghiém

> Céc gia thiét: Chat luong phoi 1a dong déu;
Chat lugng day va dudng kinh day 1a khong doi;
Chat luong dung dich dién moéi trong gia cong
1a khong d6i; Dao dong cuia may anh hudng dén
cic mau cat 12 nhu nhau; Nguon dién ngudn l1a
on dinh trong sudt qua trinh gia céng; Cac thi
nghiém gia cong cit theo mot chidu nhat dinh.

> Diéu kién tién hanh thi nghiém: May cat
day CNC DK7732; Day Molipden, duong kinh
0,18mm, dugc st dung nhiéu 1an; Khoang cach
xung t, = 3.t; Dong dién I, = 6A; Thoi gian
xung: t = 16us Bé day ph01 h = 10mm.

Chét dién méi 1a dau pha. Khi gia cong
mau dugc ngdm trong chat dién moi.

> Chuan bi may va cat mau: Trudc khi dua

vao cit, may phai dugc bao dudng ky thuat chu &

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 342, thang 6 nim 2026 %M

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

dao bao dam chéc chin rang khong c6 hu hong
trong khi gia cong loat mau, thay cuon day dién
cuc moi, thay chat dién moi, khir do ro long
trén cac truc, quy chuan “khong” may.

Trude khi di vao cit chinh thire can cho
may chay cat thir on dinh r6i méi dua vao cat
mau thép thi nghiém.

» Thuc nghiém do nham bé mat va két qua:

Qué trinh do dd nham cic mAu thi
nghiém duogc tién hanh trén may SJ-301 hing
Mitutoyo; Chiéu dai tiéu chuan khi do 8 mm;
Dit ché do dau do tiép xuc voi bé mit gia cong
v6i luc 0,75 N, tde d6 di chuyén dau do 13 0,1
mm/s.

G4 dit mau sao cho phuwong dau do di
chuyén theo dung chiéu cit, sd tha ty cua timg
mau phai khép voi két qua do miu, két qua
do mau dugc Iuu thanh file va in tryc tiép trén
bing gidy ciia may.

Do mau lay chi tiéu R . Do moi mau ba
lan 161 lay két qua trung binh.

2.4. Xir ly két qua thue nghiém

M0 hinh toan hoc cho ham d§ nham R,
theo cac tham s6 cong ngh¢ nhu sau:

R =2,8+0,151 —7,8.10°.t —0,38.10%h
+1,99.10%.1 ¢t — 1,36.10°.Lh — 4,08.10°.12 —
1,8.10°h?

Phuong trinh quy hoach thuc nghiém
bac 2 day du.

3. KET QUA VA THAO LUAN

Anh huéng cta chiéu day phdi h (mm)
dén do nham bé mat (hinh 2): Khi chiéu day

phoi 16n sy rung dong cua day bi han ché hon,
do d6 do nham bé mit giam di.

T Saries Miad of C2%. COFPD

] i [

] i}
Hinh 2. D6 thi biéu dién danh hwong ciia dg day
phéi h (mm) dén d¢ nham bé mat

Anh huong ctua dong phong dién dén
d nham bé mét (hinh 3): Khi ting dong I_lén
trong qua trinh gia cong thi ning suat gia cong
(téc do cit) tang theo, diéu do ciing gy nén su
tang lén manh cua d nham bé mat.

18" I e Sl e O e RS T Sl

Hinh 3. D6 thi biéu dién anh hwéng ciia dong 1,
(4) dén @ nham bé mat

Anh huong cua thoi gian xung (t) dén
d6 nham bé mit (hinh 4): Khi ta tang thoi gian
xung trong qua trinh cat, thi d6 nham bé mait
cling tang theo. Qua dd thi thé hién su tang cua
d6 nham bé mit c6 mdi quan hé gan nhu tuyén
tinh v6i thoi gian xung. So sanh voi hinh 3, ta
thdy rang su ting 1én ctua do nham bé mit khi
tang thoi gian xung t 1a nho hon ca. Diéu d6
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cho thay rang sy anh hudng cua thoi gian xung
lén d0 nham b& mat chi ti€t nho hon sy anh
huong cta dong phong dién I .

Do thi anh buong cua thoi gian xung len do nham be mat

Hinh 4. D6 thi biéu dién anh hwong ciia thoi gian
xung t, den do nham bé mat

Trong ca ba truong hop, do nham bé
mit cua chi tiét 1am béng vat li¢u thép CD70
thip hon thép C45. Tir phuong trinh hdi quy &
trén, ta xay dung duoc cac bé mat phan anh mbi
quan h¢ cua R vdi tirng cdp thong s6 nhu sau:

Hinh 6. Moi quan hé giita R voil vah

LR EEEEEE LR SF

Hinh 7. Moi quan hé giita R véihvat,

Ttr cac hé sb trong phuong trinh va céac
biéu d0 trén, ta thay rang sy anh huong cua
dong phong dién I 1én do nhép nhd bé mit 1a
16n nhat, sau d6 toi thoi gian xung t. va chiéu
day phai h.

> Mot s giai phap nang cao do bong bé mit:

Giai phap vé tham sb cong nghé: Dé c6
d6 bong bé mit cao can dua cac gia tri dong
phong dién I, thoi gian kéo dai xung t, vé gia
tri thap.

- Giai phap vé day: Can chon diy co
c0 nhd nhat, toc do chay day cao vdi may diéu
chinh duoc, c6 lyc cang day 16n.

- Giai phap vé phdi: Can chon phoi co
d6 cung cao, cit nhanh ma day khong bi dinh
phoi, tranh hién tuong bét day.

- Giai phap vé chat dién moi: Dung chét
dién moi dam bao do cach dién & diéu kién binh
thuong, loc sach phoi, c6 ché 46 bom phun hop 1y.

4. KET LUAN

Bai bao da xay dung duoc moi quan hé
gitta 46 nham bé mit voi cac yéu td cong nghé:
Dong phong dién I, thoi gian keo dai xung dién
t, chiéu day phéi h:
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R =2,8+0,151 —7,8.10°t —0,38.10°h
+1,99.10°1t, — 1,36.10°.1 h — 4,08.10°.1 2 —
1,8.10°h?

T nghién ctu trén, mot s6 két luan
duoc chi ra nhu sau:

Dong phong dién I Day 1a thong sb ¢
anh huong 16n t6i chat lu’O’l’lg bé mit gia cong,
dac biét vé do nham bé mit. Dong dién I lon
thi din dén anh hudng nhiét 1én bé mit gia cong
16n theo va diéu d6 giy nén ting d6 nham bé
mat.

b6 kéo dai xung t: Day cling la thong
sO cong nghé c6 anh huong nhidu toi chat
luong bé mat, ¢6 su anh huong kém hon so véi
dong I . Khi tang t, dong nghia vdi viée khe
ho phong dién tang va chat lugng bé mit giam
xudng do d6 nham bé mit cao.

Chiéu day phéi h: Chiéu day phoi h
khong phai 1a thong s6 cong nghé ctia may cit
day, nhung trong qua trinh gia cong chiéu day
h ciing c6 anh huong dang ké toi d6 nham bé
mat. Khi gia cong, chidu day h cang 16n thi do
nham dat duogc nhé hon.

Nghién cuu anh hudng chung cua ba
thong s0 I, t.va h t61 d§ nham bé mat cua chi
tiét gia cong, tir d6 thu dwoc phuong trinh hoi
quy phu hop voi két qua thi nghiém. Tir phuong
trinh hoi quy nay, rut ra dugc anh hudng cua
cac thong s6 nhu thé nao dén do nham va sy tac
dong 1dn nhau ctia cac thong s6. Tur d6, voi mdi
muc dich gia cong khac nhau, chiing ta co thé
biét cach lwa chon cac thong sb cho phu hop.

Dé xuat mot sb giai phap nang cao do
bong bé mit khi gia cong cit day CNC. Tir d6
dua ra co s¢ ly luan cho viéc lya chon tham
s6 cong nghé nham dat dugc do bong t6t nhat
trong nhing diéu kién gia cong cu thé.

Tuy vay, day chi la nhung két qua budc
dau trong nghién cuu Ve moi quan hé gitra do
nham bé mit véi cac yeu td cong nghg¢, tao tién
dé, co so cho nhitng nghién ctru tiép theo nhur:
Tang thém so thong s6 dau vao (dién ap déanh
lira, chét dién moi); két hop khe ho phong dién
va cac chi tiéu chit lugng khac nhu ning suit
gia cong. Pic biét 1a cac yéu t6 phi cong nghé
nhu: anh huong cua vat li€u, anh hudéng cua
dong chay chat dién moi, anh hudng cua cac
thong s6 cong nghé dén nang suét gia cong, anh
huéng cua su cong diy, su trung diy dén do
chinh xac khi gia cong chi tiét bang may cit
day tia ltra dién. %
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