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Abstract: In this study, we analyzed the impact of pulse current intensity on electrode wear time when using
the CNC shaping pulse machine (P26-E30) MAXSEE. The research focused on optimizing machining
parameters to minimize electrode wear and improve machining efficiency. The results demonstrated
a correlation between pulse current intensity and wear time, thereby providing a basis for optimizing

technical parameters during the machining process.
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1. Giéi thi¢u

May xung dinh hinh CNC la cong cu quan trong
trong nganh gia cong co khi chinh xac, dac biét trong
Viec tao hinh cac chi tiét phirc tap. Mot trong nhiing
van d& 16n ctia qué trinh gia cong bang xung dién 1a
su dn mon dién cyc, diéu ndy anh huong dén chat
lwong san pham va hiéu qua kinh té. Cuong do dong
Xung 1a mot thong s6 quan trong, tac dong truc tiép
dén toc do gia cong, dd chinh xac, va thoi gian an
mon dién cuc. Ban chat cia gia cong tia lira dién
(Electrical Discharge Machining - EDM) 1a mdt
phuong phap gia cong phi truyén thdng, trong do
vat liéu dugc loai bo thong qua qua trinh phong tia
lira dién gitra dién cuc va phoi trong mdi trudng chat
dién moi.

Muc tiéu ctia nghién ctru nay 1a khao sat méi lién
hé gitta cuong d¢ dong xung va thoi gian an mon
dién cuec, tir d6 duara cac khuyén nghi t8i wu hoa qua
trinh gia cong trén mady CNC P26-E30 MAXSEE.

2. Phwong phap nghién ciru
2.1. Thiét bi va vit liéu

a. Thiét bi: May CNC xung dinh hinh P26-E30
MAXSEE.

- Xuat str: Dai Loan

- Model: (P26-E30) MAXSEE

- Hanh trinh tryc X, Y bang tay: 300x250 mm

- Hanh trinh XY CNC: 280x230 mm

- Hanh trinh truc Z: 150 mm

- Hanh trinh truc V: 150 mm

- Khoang céch gilra gia dién cuc va mat ban lam
viéc: 120-580mm

- Kich thuéc chi tiét Max: 750x500x350 mm

- Trong lugng chi tiét Max: 800 kg
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- Trong lugng dién cuc Max: 100 kg
- Dong di¢n 16n nhat: 30A
- Ngudn dién vao: 3kVA
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Hinh 2.1. May xung CNC

b. Pién cuc: St dung dién cuc Graphit, mat cat
dién cuc c6 khich thudc 16x18. Graphit 1a mot dang
thu hinh cua cacbon. Graphit 1a khoang vat mém,
¢6 do cimg tir 1,2 (theo thang Mohs) va khdi lwong
riéng 2,09,2,23 g/cm3. Graphit c6 mau xam dén mau
den, mo duc va c6 anh kim. Khac véi kim cuong,
graphit c6 do dan nhiét, dan dién cao, nhiét do néng
chay rat cao (> 380000), 6n dinh & nhiét do cao, dic
biét tro vé

Hinh 2.2. Dién cuc Graphit
¢. Phéi: Thép hop kim SKD11. Thanh phan héa
hoc nhu sau:

Journal homepage: https://vjol.info.vn/index.php/tctbgd



Bdng 2.1. Thanh phan héa hoc ciia thép SKDI11
C Si Mn P S Cr | Mo | V
0.9-1.5 | 025 | 045 | <=0.025 |<=0.01| 12 | 1 | 035

Thép SKDI11 dugc dung lam khuon dap ngudi,
truc can, dao chin tron, dao xa bang, chi tiét chiu mai
mon. Do chiing ¢6 cac dic diém sau:

- Gitip nang cao hiéu suat va tudi tho cao

- B& mit gia cong cat got min, dep va chiu duoc
luc mai mon cao

- Thép lam khuén dap ngudi v6i do chéng mai
mon cao & mai truong binh thuong

- Do thép t6i tot va g suat toi 1a thap nhét.

d. Théng s6 khdc: St dung dung dich dién moi
tiéu chudn theo khuyén céo ctia nha san xuat.
2.2. Quy trinh thi nghiém

- Tién hanh gia c6ng voi cac mic cudng do dong
xung khac nhau: 5A, 8A, 11A, 14A, 15A, 17A, 18A,
19A, 20A, 21A.

- Ghi nhén thoi gian an mon dién cuc tuong Ung
véi tung gia tri cuong do dong xung.

- Lap lai mbi thi nghiém 3 lan dé dam bao tinh
chinh xac.

xung

Hinh 2.5. Sét goc . |
Hinh 2.6. Thiét lgp thong so
i cong nghé
2.3. Cdc théng so cua thi nghiém
Bang 2.2. Thong so cong nghé dau vao cua

thi nghiém
Thong sb Pon vi Gia tri

Thoi gian bat xung “Ton” us 200

Thoi gian ngit xung “Toff” us 100

Khoang lui dién cuc “Jdist” | mm 0.3

Khe h¢ dién cuc “Gad” wm 75
Cuong d6 dong xung “LVI” A > %;81 11;912;0% 52;117;

Thé tich dién cuc Anot bi an mm? 480

mon
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2.4. Phwong phap phdn tich
Str dung phan mém théng ké dé xur 1y dir lidu.
Phén tich hdi quy tuyén tinh nham xac dinh mdi
quan hé gitta cuong d6 dong xung va thoi gian an
mon dién cyc. Sir dung phan mém SPSS dé chay
phuong trinh hoi quy tuyén tinh c¢6 cong thirc:
Y=B,+BX+e
Trong d6: Y la thoi gian an mon dién cuc
X la cuong do dong xung
B,1a hé sf:) qh{m (intercept)
B,1ahe sélléi (slope)
€ lasaisd
3. Két qua nghién ciru va thio luin
3.1. Két qua thi nghi¢gm
Bdng 2.3. Két qua thi nghiém giita cwong do dong
xung va thoi gian an mon dién cuc.

Vit Vit N
A A . ~ | Thoi gian an
liéu liéu , | Cuong dd  ain
o o Thi . mon dién cuc
dién | dién nghiém dong xung trung binh
cuc cuc ghie LVI (A) ( iﬁt)
Ktots | Anots p
1 5 12.4
2 8 5.7
3 11 5.5
4 14 3.2
; 5 15 3.05
Thep | aphit
SKDI11 6 17 3.02
7 18 3.1
8 19 3.06
9 20 3.01
10 21 2.9

Can ct vao sb liéu thu thap dugc tur bang 2.3, su
dung phan mém SPSS cho ta phwong trinh hdi quy
c6 dang nhu sau:

Y =11.447 - 0.470X

Trong d6: Y la thoi gian an mon dién cuc

X la cuong do dong xung

Y nghia ctia céc hé sb:

Hé s6 chan (B0=11.447): Thoi gian dn mon du
doan khi cuong d6 dong xung bang 0.

Heé s hdi quy (B1=—0.470): Khi cudng do dong
xung tang thém 1 A, thoi gian dn mon giam trung
binh khoang 0.470 phut.

Tir bang 2.3 xdy dung d6 thi m6 ta mdi quan hé
gitia cuong d¢ dong xung véi thoi gian &n mon dién
cuc nhu sau:
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Hinh 2.7. Hinh dnh mau thi nghiém

BIEU PO QUAN HE GIUA CUGNG PO
DONG VA THGI GIAN AN MON BIEN CUC
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m Cudng dj dong xung  m Théi gian &n man dign cuc

Biéu @6 2.1. Quan hé két qua thi nghiém
3.2. Phin tich két qui
Trong ving khao sat véi cac gia tri khong ddi
nhu : Thoi gian bat xung ‘Ton =200, Thoi gian
ngit xung “Toff = 100”, Khoang lui dién cuc “Jdist
= 0.3”, Khe ho dién cuc “Gad = 757, su dung dién
cuc Katot bé'mg Graphit va dién cuc Anot nhan théy
réng: Khi ting dong xung thi muc d¢ d&n mon di¢n
cuc ting theo, gia tri ndy theo mot quy ludt tuyén
tinh. Tuy nhién tir két qua trén bang 2.2 va dd thi trén
hinh 2.1 cho thay tai thi nghiém s 6 va sé 7 ¢6 chut
khong tuan theo quy luat tuyén tinh dwong. Ly giai
cho van dé nay nhu sau: Tai thoi diém do, trong qua
trinh dién cuc bi an mon, cac hat kim loai bi ddt chay
tai ving xung (tro kim loai) chua thoat khoi bé mat
dién cuc nén lam giam qua trinh phong tia Iua dién,
diéu d6 dan dén qua trinh an mon bi cham lai, day
chi 1a mét dang yéu t6 anh huong dén qua trinh xung.
Chinh vi vay khi xung, ngoai viéc cac dién cuc duoc
ngdm trong mdi truong dung mdi con cod cac dong
chay dung moi tac dong vao bé mit dién cuc dé han
ché hién twong dong tro gitip ting hiéu qua qua trinh
an mon dién cuc trong thoi gian xung.
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4. Két luan

Théng qua tim hiéu vé may xung
dinh hinh CNC (P26-E30) MAXSEE,
dua vao cac phan tich, tinh toan trong
dé tai két hop voi két qua khao sat
thuc nghiém gia budce dau c6 thé dua
ra mot sb két luan nhu sau:

- Muc d6 an mon dién cuc phu
thudc vao rat nhiéu yéu té khac nhau
nhu vat li€u dién cuc, thoi gian danh
va ngit xung, khe hé phong dién,
dung mdi...thi yéu t6 cuong do dong
xung LVI ¢6 tac dong rat 16n dén kha
nang dbt chay vat liéu trén dién cuyc.
Chinh vi vay, khi thuc hién gia cong
cac loai khuén mau nén chia thanh
cac budc gia cong thd, ban tinh va
gia cong tinh dé vira dam bao ning
xuit ciing nhu chit luong bé mit gia
cong, dé thuan loi trong qua trinh diéu
chinh cac théng sb cong nghé cho
cac bude gia cong chi can quan tim
va chii trong hon dén thay déi gia tri
cuong d6 dong xung LVI.

- Tuy nhién, dé t6i wu hoa qua
trinh gia cong cin c6 nhimng khao
nghiém rong hon vé cac thong sb cong nghé dé ting
gia tri nghién clru.

5. Kién nghi

Lya chon cu(mg do dong xung phu hop véi yéu
cau gla cong cu thé dé can bang giira toc do gia cong
va tudi tho dién cuc. Nghién ctru thém cac yéu t
khéc nhu tan s6 xung, dung dich dién moi dé t6i vu
hoa toan di€n qua trinh gia cong.
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