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Tom tit
Trong nghién cizu nay, tac gia ket hop gira hé
thong gia cong siéu &m Véi phirong phdp dién
hoa. Tien hanh gia cong vdéi cac ché dg dién ap
khac nhau, trong khodng thoi gian 3 phat, nhdn
thdy rang khi dién dp tang tir OV 18n 4V thi chiéu
sAu car tang tir 0,2mm 1én 1,5mm (hiéu suat gia
cong tang), dé mon dung cu giagm twr 0,09mm
xuong 0,04mm. Tuy nhién, khi dién ap 1a 4V thi
lgi Iam tang do nham bé mdt gia cong. Vi vay, toi
wu nhat la dién &p trong khodng tir 2V dén 3V.
Tu khéa: Gia cbng siéu am, phuwong phdap dién
hoa, dung dich gia cbng, gia cong hop kim cuing,
ndng sudt gia cong.
Abstract
In this study, we have combined the ultrasonic
machining with the electrochemical one. After
electrochemical machining at different voltages
for 3 minutes, it is seen that when the voltage
increases from zero to 4 volts, the cutting depth
from 0.2mm to 1.5mm (processing efficiency
increase) the tool wear reduces from 0.09mm to
0.04mm. However, when at voltage of 4 volts, the
toughness of the machining surface goes further.
That is why the optimum voltage is in range from
2V to 3V.
Keywords:  Ultrasonic  machining  (USM),
Electrochemical Machining (ECM), machining
liquid, hard alloy machining, processing
productivity.
1. Mé dau
Ngay nay, viéc nghién ctu va phét trién cac cong
nghé san xuat chi tiét v6i kich thudc nho, lam tir vat
liéu co do cimg cao dang rat cip thiét. Hién nay da
c6 mot sé phuong gia cong duoc cac chi tiét cd kich
thudc nho va do cing cao nhu gia cong bang tia hra
dién, gia cong bang laser [1-4]... nhung cac phuong
phép nay déu cho ning suat rat thap va thuong lam
thay ddi tinh chat co tinh ciia 16p bén mit.

Gia cong siéu am la két qua cua rung siéu am,
mat dung cu tdc dong vao cac hat mai, cac hat mai
nay tac dong vao bé mat cua vat gia cong tao ra qua
trinh cat. Tuy nhién, gia cong kim loai bang siéu am
¢6 d6 bén cao nhung hiéu qua gia céng thap [5].

Gia cong dién phén la méot qué trinh loai bo cac
"ion" kim loai duéi tic dong cua dién truong.
Phuong phéap nay khong lam thay ddi co tinh bé mit,
khong gay tng suat du, cho d6 nham thap va hiéu
qua gia cbng cao [6, 7].

Hai phuong phap trén c6 thé dwoc két hop dé
phét huy loi thé tuong tng cua chung, dé nang cao
hiéu qua va chit luong bé mit gia cong. Ciing cb
nhiéu nghién ciru vé phuong phap gia cong hdn hop
dién héa siéu &m ¢ trong va ngoai nudc [8-11], tuy
nhién véi diéu kién trong nudce, da phan cac nghién
ctru phuong phap gia cong hdn hop nay chu yéu dé
tao ra cac hat vat liéu c6 kich thuéc nano [12] ma
chwa nghién ciru dén kha ning gia cong. Trong cong
trinh nay, tac gia trinh bay nghién ciru anh hudng cua
dién ap dén d6 nham bé mat, hiéu suat gia cong va
d6 mon cua dung cu cat khi két hop gia cong dién
hoa va siéu am.

2. Nguyén Iy co ban gia cong bang dién héa - sieu am

Gia cong hon hop dién hoa siéu am la mot
phuong phéap gia céng sir dung nguyén ly siéu am va
nguyén 1y dién phan dé thyc hién gia cong hdn hop.
Hinh 1 13 so & nguyén ly va thuc té gia cong hdn
hop dién phan siéu &m. Chi tiét gia cong dwoc két
ndi vé6i dién cuc duong (andt) cua ngudn dién mot
chidu va dung cu duoc két ndi véi dién cuc am
(catét). Ca chi tiét gia cong va dung cu dugc dit vao
trong bé chira hdn hop dung dich dién phan. Khi mg
ngudn dién, dong dién chay qua hai dién cuc thong
qua bé chira c6 tac dung lam hoa tan kim loai & andt
véi 1 lugng duge xac dinh theo dinh luat Faraday.
Tai thoi diém nay, cac hat mai mon trong chat long
gia cong phai chiu sy tic dong véi tan sé cao cua
song siéu am, dap vao bé mat cua chi tiét gay mai
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mon bé mat, ddng thoi phé hity cac san pham dién
phan trong khu vuc gia cong hinh thanh phoi gia
cong va phoi nay s& bi dong chit long dua ra ngoai
khu vyc gia cong dudi tic dong cua rung siéu am va
xam thuc. Qua trinh nay duoc lap di 1ap lai dé tao ra
chi tiét gia cong.
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Hinh 1. So dé nguyén Iy co bén gia cong
bang dién hoa - siéu am

3. Két qua thuc nghié¢m gia cong va phan tich

Vi thi nghiém nay, tac gia nghién ciru chu yéu la
anh huong cua dong dién khi gia cong bang dung cu
tiét dien vudng 1x1(mm), chiéu dai phan gia cong
10mm dugc l4p trén truc chinh ciia may va dugc lam
tir thép C45, da dugc nhiét luyén c6 do bén cao,
chdng mai mon. Chi tiét gia cong c6 dang tam, c6
kich thudc (chiéu dai x chiéu rong x chiéu day)
100x50x5 (mm), lam tur vat liéu siéu cang YG8
(thanh phian 92% WC (wonframcacbua), 8% Co
(coban)), vat liéu nay thuong dung ché tao bua
nghién da, soi, cat vang. Hat gia cong la Cacbua silic c6
kich thudc hat 13 38um, chit dién phan Ia dung dich
nudc natri nitrat 5%, ty 16 khéi lugng cua dung dich nay
(dung mdi/hat mai) 1a 20%, 4p sut tinh 2.0 N.
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Str dung dong dién mot chiéu vai cac thdng sb
dién 4p thay ddi lan luot OV (gia cong khong co dién
phan), 1V, 2V, 3V, 4V, gia cbng trong thoi gian 3
phat. Sau khi gia cong, hinh anh céc ranh cit duoc
thé hién ¢ Hinh 2 va d6 sau cua tirng ché do dién ap
thé hién & Hinh 3, d6 nham bé mit cua ting ranh gia
cong va do d6 mon ctia dung cu gia cdng tuong ting Vi
tirng thi nghiém dugc thé hién & Hinh 3 va Hinh 4.

R

di¢n ap khac nhau

1.5
1.0

1

0.0

Do sau gia cong (mm)

/

0 2 4

Pién ap (V)
Hinh 3. Anh hwéng ciia thay déi dign ap
dén téc dp gia

C6 thé thay trong Hinh 2 va Hinh 3 ring, sau 3
phut gia cong thi khi tang dién ap gia cong, do sau
clia ranh vudng ting dan va do siu gia ting ro rét khi
dién ap 1a 4V (tang tir 0,2mm I&én 1,5mm). Tur Hinh 4,
khi dién &p bing 0, lGc nay dung cu bi mon rit nhanh
do cac hat mai trong dung dich tac dong vao. Khi
ting dién &p, tac dung cua hiéu tng dién phan ting
manh, d6 mon cua dung cu giam do su dich chuyén
ion kim loai tir chi tiét gia cong (catdt) sang dung cu
(anét) va khi dién ap dién phan vuot qua 3V thi do
hao mon tham chi con giam rat rd rét (giam tir
0,09mm xudng 0,04mm). C6 thé thiy trong Hinh 5,
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khi dién ap dién phan la 2V, bé mat cua chi tiét gia
cong co d6 nham bé mat 1a nho nhat (0,6um). Ban
dau, dién 4p ting, tac dung dién phan s& ting, lam
cho cac dinh nham trén bé mat vat gia cong duoc tao
ra boi cac hat mai nhanh chong bi san phang, lam do
nham bé mat giam. Khi dién ap vuot qua 2V, s& tao
ra hién twong vi phong dién gitta hai dién cyc, lam
sinh ra cac 15 phong dién trén bé mit co kich thudc cuc
I6n, dan dén tac dung loai bo kim loai trén bé mat chi
tiét cua hat mai 1a khéng ddu nhau, vi thé do6 nham cua
bé mat gia cong s& ting 1én. Dac biét, khi dién &p gia
cong la 4V, thi @ nham bé mat gia cong con I6n hon ca
khi khong két hop voi phuong phéap dién héa.
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Hinh 5. Anh hwéng ciia thay déi dign ap
dén dp nham bé mat

4. Két luan

Bai bdo da thiét ké h¢ thong gia cong siéu am co
két hop voi phuong phap dién héa nham muc dich
tang higu suat gia cong. Thyuc nghiém di chi ra rang,
khi c6 két hop véi phuong phap dién hoéa, véi cing
mot thoi gian gia cong thi do sau gia cong da tang,
diéu nay chang to hiéu suit gia cong da ting. Tuy
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nhién, vira & dam bao hiéu suat gia cong ting, vira
cho d6 nham bé mit 1a nho va vira tén hao dung cu
gia cong la it nhat, thi dién ap gia cong ciing khong
duoc qua 16N, téi wu nhat trong khoang tir 2V dén 3V
thi chidu sau cit dat tr 0,7mm dén 1,2mm, d6 mon
dung cu giam Xuéng con 0,07mm dén 0,06mm va do
nham bé mit dat 0,6um dén 0,7um.
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