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TOM TAT

Bai bdo nghién ciru phwong phdp t6i wu héa da muc tiéu qud trinh gia céng EDM hop kim
titan Ti-6A1-4V bang dién cuwc tungsten carbide (WC). Sit dung phwong phdp Taguchi két hop véi kj
thudt ra quyét dinh da tiéu chi TOPSIS [1], téc gia da xdc dinh dwoc tdp thong sé cong nghé i wu
nham cdi thién chiéu sdu gia cong (Z) va giam toc dé mon dién cwc (TWR) [2]. Két qud thuwc nghiém
cho thdy t6 hop théng sé téi wu la V=160V, C = 10nE, RPM = 400 vong/phiit. Bé mdt sau gia cong

c6 dé min cao, it vi nitt va hat bam, cho thdy tiém nang g dung trong ché tao chi tiét chinh xdc.
Tir khéa: Micro-EDM; Téi wu héa da muc tiéu; Taguchi; Topsis, Ti-6A1-4V; Dién cuc WC.
ABSTRACT

The paper studies the multi-objective optimization method of EDM machining of titanium
alloy Ti-6A1-4V using tungsten carbide (WC) electrode. Using the Taguchi method combined with
the multi-criteria decision-making technique TOPSIS, the author has determined the optimal set of
technological parameters to improve the machining depth (Z) and reduce the electrode wear rate
(TWR). Experimental results show that the optimal parameter combination is V = 160V, C = 10nF;
RPM = 400 rpm. The machined surface has high smoothness, few microcracks and grain adhesion,

showing potential for application in manufacturing precision parts.

Keywords: Micro-EDM; Multi-objective optimization; Taguchi; Topsis; Ti-6Al-4V; WC

electrode.
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1. PAT VAN PE

Gia cong vi-EDM dugc xem la giai phap
t6i wu khi xtr 1y vat liéu khé cat, dién hinh nhu
hop kim titan Ti6Al4V [3]. Viéc lya chon thong
s6 cong nghé phu hop dé dam bao ca ning suat
va chit luong bé mat 12 mot bai toan phuc tap,
nhét 14 trong diéu kién gia cong chinh xac vi mo.
Do d6, nghién ctru ap dung cac phuong phép t6i
wu hoa da muc tiéu 1 rat can thiét.

2. MO HINH THUC NGHIEM VA
PHUONG PHAP NGHIEN CUU

2.1. Thiét bi va vat liéu

- May gia cong: Hyper 10 Micro EDM;
- Vit li¢u gia cong: Ti6AI4V;
- Dién cyc: Tungsten Carbide (WC), @ 490 pum.

2.2. Cac thong sb thi nghiém

B6 tri theo ma tran truc giao L9
(Taguchi), v6i ba yéu t6 dau vao: Dién ap (V):
120V, 140V, 160V; bién dung (C): 100pF,
1000pF, 10nF; Tbc doé quay (RPM): 200, 400,
600 vong/phut.

Bdng 1. Ma trdn thire nghiém va két qua do

piey | PiéD Téc d6 | Chiéu | TWR
So TN 4 (.V) dung | quay | sauZ | (mg/
P (mF)  (RPM) | (mm) | phut)

120 | 100 200 0.59 | 0.01
120 | 1000 | 400 1.16 | 0.04
120 10 600 1.15 | 0.08
140 | 100 400 0.71 | 0.04
140 | 1000 | 600 0.9 0.05
140 10 200 1.31 | 0.04
160 | 100 600 0.62 | 0.01
160 | 1000 | 200 1.17 | 0.04
160 10 400 1.84 | 0.08
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2.3. Phwong phap danh gia

- Dung AHP x4c dinh trong s tiéu chi
[4]: Z (0.667), TWR (0.333);

- Str dung TOPSIS dé tinh chi s6 C* [5],
xéc dinh thtr hang t6i wu;

- Két hop phan tich ty s6 S/N dé xac
nhan tinh On dinh.

3. KET QUA VA PHAN TiCH
3.1. Két qua t6i wu héa da muc tiéu

- Diém C* cao nhat tai thi nghiém $69:
V=160V, C = 10nF, RPM = 400;

- Gi4 tri t6i wu thu duge: Z = 1,84 mm,
TWR = 0,08 mg/min;

- Chénh I¢ch gitra gia tri tinh toan va
thuc nghiém nho hon 4%.
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Hinh 1. Biéu do gid tri C* theo timg t6 hop thi nghiém
3.2. Anh huéng dén bé mit gia cong

Sau khi 4p dung t6 hop thong sb cong
nghé t6i uu (V = 160V, C = 10nF, RPM = 400
vong/phit), bé mit 16 gia cong bang vi-EDM
v6i dién cuc WC da dugc phan tich bang kinh
hién vi dién tir quét (SEM) va pho tan xa ning
luong tia X (EDX).
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Hinh 3. Phé EDX bé mat sau gia cong

Hinh 2 cho thiy bé mat gia cong twong
ddi déng déu, xuét hién rét it vét nat té vi va
hat bam so véi cac t6 hop thong s6 chua ti uu.
Céc vét nirt nho thuong c6 xu hudng phan bd
rai rac theo hudng nhiét, cha yéu hinh thanh do
g suat du nhiét 16n tai ving anh huéng nhiét
(HAZ). Ngoai ra, mot sb hat dién cuc co kich
thudce vi mo bi bam dinh trén bé mit, nhung
mat do thép va khong tao thanh 16p phu day,
cho thay qua trinh phéng tia lira 6n dinh.

Céu triic bé mit ciing cho thdy sy hinh
thanh cac 16 rong nho do hién tugng néng chay
va lam ngui nhanh tai vung gia cong. Tuy
nhién, mat do cac 16 rdng nay thip va khong
anh huong dang ké dén chirc ning co hoc cia
16 gia cong.

Hinh 3 ching minh sy thay d6i cuc bo
thanh phan hoa hoc bé mit, ghi nhan dau vét
ctia nguyén t6 vonfram (W) va carbon (C) tir
dién cuc WC. Su xuét hién cua cac nguyén td

nay 1a bang chimg cho viéc tai laing dong phan
vat liéu dién cuc 1én bé mat chi tiét, dong thoi
lam thay d6i tinh chét vat 1y cta 16p bé mit sau
gia cong.

4. KET LUAN

- T6i vu hoa bang phuwong phap Taguchi
- TOPSIS mang lai hiéu qua rd rét vé chiéu sau
cit va do mon dién cuc. Giam dang ké vi niit va
cac khuyét tat bé mat.

- T6 hop thong s6 t6i wu duge xac dinh
la V=160V, C = 10nF, RPM = 400rpm.

- Bé mat sau gia cong bang dién cuc
WC dat chét lugng tot, it vi nat, phu hop tng
dung trong gia cong chinh xac.

- Tang tiém ning mg dung trong cac
chi tiét co khi yéu cau do chinh xac va bé mat
chét lugng cao, dac biét trong linh vuc y sinh
hodc hang khong vii try.
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