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TOM TAT

Gia cbng tia lira dién (EDM) 13 mot trong nhimg cong nghé gia cong phi truyén thong dugc
chap nhan rong rdi nhat trong nganh cong nghiép san xuat hién nay. Nhiéu nghién ctru da duoc
thuc hién dé nghién ciru qua trinh EDM va cai thién hiéu qua gia cong. Trong s6 nhiéu phuong
phap duoc dé xuat, EDM hd trg dao dong 1a mot trong nhitng phuong phap phd bién va hiéu qua
nhat. Bai bdo nay trinh bay mot nghién ciru vé thiét ké va phan tich mo-dun hd trg dao dong siéu
am dugc ap dung dé cai thién hiéu qua gia cong cia quy trinh EDM. Cac mo-dun s& duge ap
dung dé kich thich dién cuc trong mot may EDM & tan sé khdng siéu 4m dé ting hiéu qua cua
qua trinh rita phoi. Sy dao dong sé duoc tao ra bodi mot bo tmyén dong ap dién va s€ duoc chuyén
dén dién cuc thong qua mot ban 1& udn. Cau trac va do dao dong cuia mo-dun s€ dugc phan tich
bang phan mém ANSYS. Viéc t6i wu hoa ban 1& udn ciing s& duogc thyc hién va trinh bay trong
bai béo nay.

Tiwr khéa: Vibration-assisted method; EDM; Machining efficiency

ABSTRACT

Electrical discharge machining (EDM) is one of the most widely accepted non-traditional
machining technology in the manufacturing industry, nowadays. Many researches have been
carried out to study the EDM process and to improve the machining efficiency. Among many
proposed methods, vibration-assisted EDM is one of the most popular and efficient ones. This
paper presents a study in designing and analyzing of an ultrasonic vibration-assisted module
applied to improve the machining efficiency of the EDM process. The module will be applied to
excite the electrode in a die-sinker EDM machine at ultrasonic frequencies and suitable
amplitudes to increase the flushing efficiency of the debris solution. The vibration will be

generated by a piezoelectric actuator stack and will be transferred to the electrode through a



flexure hinge. The structure and vibration of the module will be analyzed using ANSYS

software. The optimization of the flexure hinge will also be conducted and presented in this

paper.
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1. GIOI THIEU

Gan day, gia cong tia ltra dién (EDM) la
mot trong nhitng quy trinh gia céng phi truyén
thong phd bién nhét trong nganh cong nghiép
san xuat. Vi EDM la qué trinh gia cong khong
tiép xac, EDM 1a mot phuong phap gia cong
khong ma sat va khong co lyc. Do do, qua
trinh gia cong EDM c6 thé dugc 4p dung trén
cac ciu trac cimg va vi mo thap. Ngoai ra, voi
nhiét d6 cuc ky cao, EDM c6 thé cit bat ky vat
lidu dién nao duogc thuc hién bat ké do cung
cua né. Do d6, EDM la tién tién dé cit kim
loai cting va siéu cimg, cau triic kho gia cong
va cac hop kim, tuy nhién EDM c6 téc do gia
cong thip va dbi mat voi nhing thach thirc
dang ké véi hiéu suat khi gia cong nhu 18 sau
va bé mit 16n [1]. Nhiéu phuong phap da dugc
dé xuat, nham nang cao hiéu qua gia céng cla
quy trinh EDM. Hau hét cac phwong phap
duogc trinh bay tap trung vao vi¢c cai thién hi¢u
suat qua trinh rira phoi va phuong phéap h tro
dao dong 1a mot trong nhitng phuong phap phd
bién nhat. Phuong phép nay da duoc ap dung
cho ca EDM va WEDM va ca cho dién cuc va
phoi gia cong. Két qua bao cao ciia cac nghién
ctru trudc day cho thiy rang khi ta dwa dao
dong vao san xuat thi hiéu sudt gia cong va
chét luong bé mit gia cong da duoc cai thién
dang ké. Kremer et al. [21] d3 nghién ctru anh

huong cua do dao dong siéu am Ién dac diém

gia cong EDM va chit luong bé mat. Két qua
ctia ho cho thiy rang véi d6 dao dong siéu am,
ty 16 loai bo vat liéu ting dang ké. Nhiéu
nghién ctru vé EDM hd trg dao dong siéu am
trong nhitng nam tiép theo ciing thira nhan loi
ich ctia phuong phap cai thién hi¢u qua gia
cdng. Wansheng et al. [22] thanh cbng gia
cong 16 sau va nho trén hop kim titan bang
cach su dung si€éu am EDM. Zhang et al. [23]
da trinh bay mot nghién ctru vé EDM hd trg
dao dong siéu am trong khi véi dao dong dugc
ap dung cho phéi gia cong va két luan rang hé
thdng dao dong ciia chung co thé dat hiéu suit
cao hon EDM thong thudng trong chat 16ng
dién méi. Uu diém cua dao dong gia cong co
thé lam ting déng ké hiéu qua gia cong va
giam do phirc tap ctia hé théng duoc chimg
minh thém bdi Gao va Liu [24]. St dung EDM
hd trg dao dong siéu am, Huang et al. [25] da
mo ta hiéu ung cta d6 dao dong siéu am khi
gia cong cac 16 vi mo trong Nitinol. Nghién
ctru ctia ho cho thay rang dao dong c6 thé cai
thién hiéu qué gia cong ma con tang kha nang
chéng mon cong cu tdt. Hon nira, kich thuéc
dién cuc, dién &p va bién do dao dong ciing
anh huong dén hiu qua gia cong. Dao dong
cling di duoc st dung trong gia cong kho dé
cai thién hi€u qua gia cong. Xu et al. [26] quan
sat thay rang hiéu suat gia cong duoc cai thién

do luc quén tinh gay ra bdéi dao dong, lam tang



tdc do loai bd cac vat liéu bi tan chay. Nghién  ting dién 4p md, thoi gian xung va bién do dao
ctru EDM dao dong siéu am, Zhang et al. thdy ~dong, hodc bang cach giam d6 day thanh dng
rang MRR c6 thé duoc cai thién bang cach cua dién cuc dng [23], [27, 28].
2. THIET KE MO HINH DAO PONG

Thiét ké bao gom 9 phan co ban nhu hinh ANSYS. M6 hinh phan tir hiru han cta co
dudi day. ché dugc phan tich dé c6 duoc cac bién dang
va phan bd tng suit. Dé mé phong do cing,
cac diéu kién bién duoc thé hién trong

Hinh.2.

Hinh.2. Cac diéu kién bién duoc thiét lap
trong ANSY'S

BLOCK 2

ASSEMBLY PRODUCT
Hinh.1. Cau hinh cta hé théng.

1. PZT

2. FLEXURE HINGES

3. RING

4. SCR M2X0.4X 4MM Hinh.3. Tinh to4n d¢ ctng ciia co ché uén
5. TOOL bang céch sir dung ANSYS

6. SCR M4X0.7X8MM ) ’

7 HEAD Dudi tai trong toi da 300N, bién dang cuc
8 COVER dai 1a 0,06187 mm, nhu trong Hinh.3. Do
9. SCR M2X0.4X16MM cung mo phong dugc tinh nhu 4848 N/pm.
Bién dang phan tich tinh ciia toan b co Keea= 55 = Doeia7 - 8489 (% )

¥

cau dugc tinh toan va nghién cuu boi



Type: Equivalent (von-Mises
Unit: MPa

Time: 1

7/16/2018 11:24 AM

95.451 Max
8846
7
IH 6235
53.03
4%
31.819
21214
10.609
0.0032377 Min

Hinh.4. Ung suat do ANSYS uéc tinh

3. VIPIEU KHIEN ATMEGA 2560

Pay duoc coi 1a phan quan trong cia hé
thdng, trong hé théng ching t6i st dung
board arduino mega. Vi diéu khién Atmega
2560 s& diéu chinh moi hoat dong cua hé
thng bao gom kich hoat thoi gian thuc, ghi
nhan dir lidu tir ban phim, dua ké qua da

nhan ra man Hinh, diéu khién cac dong co.

Hinh.5. Arduino Mega2560
Théng sé kj thudt:

Dién 4p hoat dong: 5V

Dién 4p vao: 7-12V

Dién ap vao: 6-20V

Chén s6 (Digital /O): 54 chan trong d6
0 15 chan ra PWM

Chan tuong tu (Analog): 16

Dong DC cho ngb vao/ra: 40mA

Ap lyc twong duong tdi da 1a 95,451
MPa, nhu trong Hinh.4. thip hon rét
nhiéu so véi cuong do6 niang sudt 275
MPa. Do d6, co ché ubn van an toan va
dang tin cay. Flexure Hings da dugc lya
chon rong réi do cac wng dung I6n trong
chuyén dong pht hop doi hoi chuyén

dong chinh xac cao

Dong DC cho chéan 3. 3V: 50mA

SRAM: 8KB

Xung nhip:16MHXx

Cong USB: day la cong giao tiép dé ta
upload code tir PC 1én vi diéu khién. Dong
thoi no ciling 1a giao tiép serial ndi tiép dé
truyén dit liéu giita vi diéu khién va may tinh
. Jack ngudn: Str dung ngudn tir 9-12V, vi
qua jack da c6 IC 7805 chuyén dong. C6 14
chan vao/ra danh sb tir 0 dén 13, ngoai ra co
céc chan ndi dat (GND), chan dién 4p tham
chiéu (AREF).

Vi diéu khién AVR: déy 1a bo xir Iy trung
tAm cta toan bo mach, mdi mau Arduino
khac nhau thi con chip khac nhau, ¢ day
Arduino st dung chip diéu khién
ATMega328

CHUONG TRINH TAO XUNG 500 HZ
/I khai bao chan PWM DUTY 50%
#define PIN_PWM 13

void setup()

{



/Il put your setup code here, to run once:
pinMode(PIN_PWM,OUTPUT);

tone(PIN_PWM,500);

}
4. KET LUAN

Khi dung dao dong trong qua trinh gia
cong, nd giup ngan chin qué trinh 1am ngin
mach khi qua trinh rira phoi khong that sy
tdt, khi ta kiém soat duoc qué trinh ngin
mach tic 13 chat luong san pham, duéi day
12 biéu dd so sanh do nham khi chua ap dung

va khi 4p dung vao san xuat.

Biéu i : so sanh db nham lic dau va khi
tng dung PZT
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Hinh.6. So sanh dd nham lic dau va khi
ung dung PZT
Nhin vao biéu d6 ta thiy chat lugng san

pham da dugc nang cao, duong mau xanh la
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