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NGHIEN CU'U CHE TAO BO GA DAT PHOI BE TiCH HP
RUNG DONG VAO QUA TRINH GIA CONG CAT DAY
TIA LUA DIEN NHAM NANG CAO NANG SUAT GIA CONG

MANUFACTURE A FIXTURE TO CONNECT THE VIBRATION INTEGRATED
INTO WIRECUT ELECTRIC DISCHARGE MACHINING PROCESS IMPROVING THE PRODUCTIVITY

TOM TAT

Gia cdng tia It dién (EDM) la phuong phap dugc st dung rét ph bién trong
nganh ché tao khudn mau va dung cu. Bgi vy, ndng cao nang sudt va chat lugng
clia phuong phap nay van dang tiép tuc dugc quan tam cla cac chuyén gia ky
thuat trong linh vuc nay. Rung dong tich hgp vao qua trinh EDM ndi chung va gia
cong cdt day bang tia Ira dién (WEDM) néi riéng la mét gidi phdp mdi, hiéu qua
clia gidi phap nay phu thudc rat I6n vao do gé két ndi két ndi giira dau rung va chi
tiét dugc két ndi rung. Tuy nhién, cac d6 ga nay van chua dugc thuong mai héa
trén thi trudng. Trong nghién ctiu nay, nhom tac gia sé thiét ké va ché tao do ga
két ndi dau rung véi phoi trong WEDM. Do chinh xdc ctia d6 ga dugc danh gia truc
tiép bdi tan so thuc trén phoi, su hiéu qua cla rung dong gén vdi phoi trong
WEDM sé dugc ki€m nghiém truc tiép.

Tirkhéa: Gia cong tia lira dién, nding sudt, do gd.

ABSTRACT

Electrical Discharge Machining (EDM) is a very commonly used method in
the tool and mold making industry. Therefore, improving the productivity and
quality of this method continues to be of interest to technical experts in this field.
Vibration integrated into EDM process in general and Wirecut electric discharge
machining (WEDM) in particular is a new solution, the effectiveness of this
solution depends greatly on the connection fixture connecting the vibrating
head. and details are connected vibrating. However, these fixtures have not yet
been commercialized in the market. In this study, the authors will design and
manufacture a fixture to connect the vibrator to the workpiece in WEDM. The
accuracy of the fixture is directly evaluated by the actual frequency on the
workpiece, the effect of vibration assigned to the workpiece in WEDM will be
tested directly.
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1.PAT VAN BE
Su ra ddi cla cac vat liéu méi luon doi hoi cong nghé
hién dai, doi khi khéng thé cét bang cac phuong phap gia

Cao Van Thing', P6 Van Trong',
Nguyén Minh Huy', Nguyén Hitu Phan?"

céng truyén théng. Vat liéu cat dac biét, siéu ciing, thudng
kha dat tién. Kim cuong téng hop hodc cac hgp chat kim
cuong gan nhu khéng thé mai vi rat dat tién, nhung WEDM
la gidi phap cho hiéu qua t6t. Trong san xuat hién dai,
WEDM da dugc sir dung rong rai dé gia cédng cac hinh dang
phtic tap trén cac vat liéu tién tién vsi dé chinh xac cao.
WEDM la mét trong nhitng quy trinh gia céng phi truyén
thédng phat trién nhat. N6 dugc st dung rong rai lam
khuén,... nham muc dich san xuat linh kién cho nhiéu
nganh céng nghiép. Uu diém chinh cia WEDM la kh3 ning
san xuat cac hinh dang cé d6 phc tap cao véi do chinh xac
cao, khong phu thudc vao cac tinh chat co hoc cda vat liéu
(dac biét la d6 ciing, dé gion va dé bén).

Day st dung trong WEDM la d6ng thau, vonfram hodc
déng. Nudc khir ion dugc sir dung cho chat 16ng dién méi.
Gan giéng nhu EDM, day bi x6i mon va dugc cho an cham.
Mac du né tuong tu nhu EDM tiéu chuin, dong dién cao hon
va thai gian nghi thap hon lam cho qua trinh nay nhanh.

Nhiéu nghién ctu da dugc thuc hién nham nang cao
hiéu qua gia cong ctia EDM, trong d6 tap trung vao mét sé
hudng sau: Lua chon bd thong s6 cong nghé hop ly hodc
t6i uu; Nghién clu nang cao kha nang cat cia day: Day
EDM véi phu vét liéu c6 d6 bén va hé s6 dan nhiét cao; Day
vGi pht nhiéu 16p; Day phu hgp v6i nguén nang lugng cao;
Vat liéu mai cta day; Lam lanh day; Gia céng bang WEDM la
phuong phéap c6 dé chinh xac cao va chat lugng hoan thién
bé mit t6t. N6 c6 thé dugc st dung trong moi loai hinh san
xudt: Pon chiéc, vira va I8n, tuy nhién hiéu qua sé tang véi
quy md san xuat cao hon; Cac két qua nghién ciu vé
WEDM van nham muc dich nang cao téc d6 véi chat lugng
san pham tét trong thdi gian ngén va vdi chi phi gidam; Pa
c6 nhiéu giai phap ky thuat dugc dua ra nham nang cao
hiéu qua gia cong cta WEDM. Trong d6, tich hgp rung
ddéng vao WEDM la gidi phap mdi.

2. CAC GIAI PHAP TiCH HOP RUNG DONG VAO WEDM

Rung ddng c6 thé tich hgp vdéi phéi (hinh 1) hoic véi
day (hinh 2). Rung tich hgp véi WEDM c6 thé st dung
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vGi tan so siéu am (= 15kHz) hodc tan s6 thap. So véi rung
dong tich hgp véi day, rung dong tich hgp véi phoi la dé
dang hon.

b) Do ga ghép ndi véi dau rung

Hinh 4. M hinh 3D d6 ga

Yéu cau clia d6 ga: D6 ga phai dam bao dugc yéu cau két
ndi rung ddng tir dau phat rung; C6 thé géa dat dugc nhiéu
dang chi tiét khac nhau; Bam bao d6 ciing viing va dé chinh
xac; Dam bao truyén rung ddng chinh xac va én dinh.

M6 hinh d6 ga: Thiét bi tao rung tai phong thi nghiém
va nghién ctu phan tich thiét bi may cat day tai trung tam
thuc hanh gia céng tia Ira dién, m6 hinh d6 ga nhu hinh 4.

Phuong truyén rung déng: Rung doéng truyén dén
phoi theo phuong song song (hinh 5a) va ngugc chiéu véi

Hinh 2. Rung dong gan véi phoi
3. THIET KE PO GA TiCH HOP RUNG PONG TRONGWEDM  hudng chuyén dong clia day (hinh 5b).

Lua chon gidi phap tich hgp rung trong WEDM: Trong
cac giai phap tich hop rung déng vao WEDM, rung déng
tich hop véi day la phuc tap do day cé tan sé riéng va co
cau ghép néi rung dong vai day la kho khan va phuc tap;
Rung vdi phéi c6 thé diéu khién va thuc hién dé dang hon.
Dua trén co s& phan tich vé sy thuan lgi cta tich hgp rung
dong trong WEDM va trang thiét bi tai phong thi nghiém
rung da c6. Nhém nghién ctu dé xuat giai phap tich hop
rung dong véi phéi (hinh 3).

Diy dong |
Dy téng |

|

f—
HUIONG CAT

7| Chitiér |

Miy cit diy |

— b) Vudng goc

Hinh 3. M0 hinh 3D vé rung dong gan véi phoi Hinh 5. Huéng tich hap rung dong véi phuang chuyén dong cla day
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4. CHE TAO PO GA

Hinh 7. So d6 kiém tra tan s& rung ca phoi trén dd ga

D06 ga gobm khung d6, bd tao rung, co cdu dan truyén
rung dong, ga dat kep chat phoi va cac chi tiét phu khac
(hinh 6).

VGi tan s6 dau ra 500Hz tir bd rung, tan s6 phéi tiép
nhan dugc thuc té la 512Hz (hinh 7). Ta nhan thay tan s6
rung dong thuc té ma phéi ti€p nhan ti dau rung qua co
cdu truyén dan khong chénh léch nhiéu so véi tan s6 dau ra
clia bd rung ching té co cdu truyén dan rung déng hoat
dong t6t va hiéu qua.

5. THUC NGHIEM KIEM CHUNG

'\.._I-.

Hinh 9. Bd tao rung kiéu Modal Exciter 4824

Bang 1. Két qua thuc nghiém

Thong sé con Hudn Tansg | Nang suit Kich
T 99 <ong 91 rung | giacng |thugckhe
nghé chayday| .. i 5
dong | (mg/phut) | hé(pm)

1 1S, =80v;T,=2ps;| Chay 0 0,0157 268
Ty =16)s; song

2 leyo T, =2y song 512 0,0180 269

3 Vuong | g, 0,0175 279
goc

Thiét bi may WEDM: May cit day CW420HS tai trung
tam thuc hanh gia céng tia I&ra dién cua trudng Pai hoc
Coéng nghiép Ha Néi (hinh 8).

Thiét bi dau tao rung: Bo tao rung kiéu Modal Exciter
4824 cla Hang san xuat Briel & Kjeer cia Pan Mach (hinh
9). B& do rung 4824 c6 thé lam viéc 6n dinh, chinh xac va
tin cdy trong khodng thai gian dai.

Thiét bi do: Can chinh xac Vibra AJ- 203 SHINKO cua
Nhat Ban. May do Profile PJ-H30A2010B do kich thudc khe
hé& cat. May do do nham SJ210.

Vat liéu thi nghiém: Vat liéu phoi: Thép SKD61 la loai
thép khuén mau; Vat liéu day: Day dong 0.2

Théng sé céng nghé: thuc hién nhu bang 1.

Phan tich két qua thuc nghiém: Su anh huéng cla
rung dong gan véi phéi dén nang suat va chat lugng qua
trinh gia cdng dugc thé hién tai hinh 10 + 12,

Nang sudt gia cong dugc tang 1én rd rét khi tich hgp rung
déng trong qua trinh cat. Tuy nhién khi nang suat gia cong
tang thi khe hd gia cdng va nham bé mat cling tang 1én.

So véi phuong rung song song véi phuong day cat,
nang suat gia cdng ctia phuong vudéng géc nhé hon, nham
bé mat va khe h& gia cong lai I6n hon.

MRR(mg/phut)

Fss =500 Fv = 500

0.0185
0.018
0.0175
0.017
0.0165
0.016
0.0155
0.015
0.0145
F=0

Hinh 10. Két qua nang sudt gia cong

&(pm)

78
276
a4
2
am
268
266
264
262
F=0

Fss = 500 Fv =500

Hinh 11. Két qua khe hg cat
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Hinh 12. Két qua nhdm bé mat
6. KET LUAN

Bai bao da trinh bay nghién cliu dugc cadc huéng nang
cao nang suat va chat lugng trong gia céng bang WEDM,;
da ché tao dugc bd d6 ga dé tich hgp rung dong trong
WEDM dam bao tin cdy, 6n dinh; rung dong la gidi phap c6
thé nang cao dugc nang suat va dé chinh xac trong gia
cébng bang WEDM.

Trong thoi gian t&i, can c6 nhiing nghién ctu sau hon
nifa dé c6 thé xac dinh dugc tan s6 hgp Iy vao qua trinh gia
céng bang WEDM.
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