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KHAO SAT DO NHAM BE MAT CHI TIET GIA CONG KHI XUNG
TIA LUA DIEN V61 DIEN CUC DONG DO TREN THEP SKD11

A STUDY ON SURFACE ROUGHNESS IN EDM MACHINING WITH COPPER ELECTRODE

IN STAINLESS STEEL SKD11

TOM TAT

Trong qud trinh gia cong xung tia Ita dién, @ nham cla bé mat chi tiét can
dat dugc sau qud trinh gia cong anh hudng I6n dén dd chinh xdc va chat lugng
san pham. Cac tham s6 c6ng nghé cla qua trinh gia cong nhu: thai gian phong
Xung, thdi gian ngiing phdng xung va cuong do dong dién dau vao dugc phoi
hop st dung theo thuat toan phueng phap mang truc giao clia Taguchi két hop
v6i 9 thi nghiém. Trén co s6 thi nghiém khi thay ddi cac tham s6 dau vao két qua
thi nghiém s& dugc phan tich phuong sai d& déanh gid mic @6 anh hudng cla cac
tham s6 dén d9 nham bé mat chi tiét gia cong. Pay la co s6 lya chon cac thong s6
dau vao dé dat do nham bé mat chi tiét gia cong hop Iy trong qud trinh gia cng
xung tia |(a dién (EDM).

Tir khéa: Gia cong tia lita dién, dién cuc dng dd, chdt lugng bé mdt chi tiét gia
¢ong, thép SKD11.

ABSTRACT

In EDM machining, surface roughness of workpiece greatly influenced the
accuracy and product quality. Technological parameters of the process such as:
Pulse on time, pulse off time and machining current were considered according to
Taguchi's orthogonal array then coupled with nine samples for experiment. On the
basis of the experiment, when changing the input parameters, the results of the
experiment will be analyzed for variance to evaluate the effect of parameters on the
surface roughness. This is the basis for selecting the input parameters to achieve the
optimum machining surface roughness in the EDM die sinking.

Keywords: EDM die sinking, copper electrode, surface roughness, stainlss steel
SKD11.
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1.DAT VAN BE

Gia cong xung dinh hinh da dugc 4p dung vao phuc vu
gia cdng khuon mau tur kha lau, khodng thap nién 80 cla
thé ky 20. Xung dinh hinh ciing da tr& nén thong dung tai
Viét Nam, hau hét cac xudng gia cdng khudén mau déu coé
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may xung dinh hinh. Cadc may xung dinh hinh thudng dugc
nhap tU Trung Quéc, Dai Loan va Thuy Si... Cadc may nay
thudng khong cé huéng dan sir dung do d6 ngudi dung
gap khé khan trong qua trinh gia coéng. Bén canh dé, thg
gia cdng tai cac xudng gia cdng khudn mau lai khéng dugc
dao tao chinh quy vé gia céng xung dinh hinh hodc cé
cling chi 1a dugc chuyén giao cdng nghé trong khoang thai
gian ngan diéu nay dan dén nhiéu kho khan trong qud
trinh van hanh.

Chat lugng bé mat chi tiét khi gia céng xung dinh hinh
can dat dugc yéu cau nhat dinh. Chat lugng yéu cau bé
mat dugc dai dién bdi: Chat lugng vé hinh déang hinh hoc,
dé day cla I6p trang sau qua trinh gia cdng, d6 nham bé
mat chi tiét gia cong. D& nham bé mat la yéu t6 phu thudc
vao nhiéu théng s6 cdng nghé dau vao clia qua trinh gia
cong xung tia Ia dién nhu: Vat liéu lam dién cuc, vat liéu
dugc gia cong, cudng d6 dong dién dau vao, thai gian
phét xung, thai gian ngling xung... Viéc xac dinh dugc bd
théng s6 t8i uu cho qué trinh xung dinh hinh dé dat dé
nham bé mat t6t nhat la viéc vo cling cap thiét. Day sé la
cd s& dé chon ché d6 gia cdng hop ly cho cac xudng gia
c6ng khuén mau.

Da c6 mét s6 nghién clu vé gia cong tia lla dién vai cac
loai dién cuc khac nhau nhu: khao sat khe hé khi gia cong
xung tia IGa dién véi dién cuc nhém [2, 6], xac dinh hiéu
suat clia dién cuc dong, crébm [1, 3, 4, 5], anh hudng cla
cudng dd dong dién dén dé chinh xac bé mat chi tiét gia
céng [7]. Mot s6 nghién clu ¢ st dung thuat toéan truc
giao Taguchi dé& Iya chon cac bd tham s6 cho mét s6 san
pham céng nghiép [8].

Bai bdo nay tap trung khdo sat dnh hudng cla cac
thong s6 cdng nghé dau vao dé phan tich lya chon ra bd
théng s6 t6i uu cho @ nham bé mat chi tiét gia cong.

2. THi NGHIEM
2.1. Piéu kién thi nghiém

Khao sat @6 nham clia bé mat chi tié€t gia cdng vai vat
liéu la thép SKD11 c6 thanh phan nhu trong bang 1 va hinh
dang nhu hinh 1, dién cuc dong d6 vai dudng kinh la ¢9,98
-9,99mm c¢6 thanh phan nhu trong bang 2.
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CONG NGHE

Béng 1. Thanh phan clia thép SKD11

Vit liéu C Si Mn Cr Mo v

SKD11 15 0,25 045 120 10 035

1
o
A 1
Q
f
- 20 -
Hinh 1. Hinh dang cia phdi thép SKD11
Bang 2. Thanh phan dong do
Vit liéu Cu P Tap chit
(12200 99,90 0,015-0,040 -

Cac diéu kién thi nghiém:

- Vat liéu chi tiét: Thép SKD11 nhiét luyén dat d6 cing
58HRC.

- Cudng d6 dong dién: I trong khoang 5A dén 15A

- Thai gian phéng xung: to, trong khodng 5us dén 20us

- Thai gian ngling xung: tor trong khodng 50us dén
70us

- Chéat dién méi la dau Shell EDM Fluid

- D6 sau gia cong: 10mm.

Thi nghiém s dung may xung EDM EXPRESS cua Dai
Loan va thiét bi do SURFTEST SJ-210 ctia Nhat Ban (hinh 2)

Hinh 2. Thiét bi thi nghiém (mdy xung EDM EXPRESS ciia ai Loan) va thiét
bi do (SURFTEST $J-210 cda Nhat Ban)

Dién cuc va chi tiét sau khi xung nhu hinh 3.
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Hinh 3. Dién cuc va chi tiét sau khixung
2.2. Mang truc giao Taguchi

Xung dinh hinh véi cac théng sé dau vao khac nhau ta
¢4 d6 nham bé mat chi tiét khac nhau. Theo phucng phap
Taguchi thi cac gia tridd nham bé mat (R.) cang nhé thi
chat lugng bé mat clia sdn pham cang tét. Ty 1é S/N (signal-
to-noise) dugc xac dinh theo cong thic:

n, (mm) =-10log,, (R?) m

Khi ti 1&é S/N la 1&n nhat thi 6 nham bé mat la nhé nhat.
Céc anh hudng cla cudng d6 dong dién dau vao |, thai
gian phong xung t., thdi gian ngling xung t. dén do
nham bé mat dugc khao sat. Cac hé s va cap dé cla ché
do gia cong nhu trong bang 3.

Bang 3. Cac hé s6 va cap d9 trong thi nghiém

, Capdo
Cachéso
1 2 3
A (ton (13)) 5 20 10
B (tofr (p1s)) 60 70 50
C{l(A) 5 10 15

3. KET QUA VA THAO LUAN

Khi st dung thi nghiém cé 3 cdp dd cla ting hé sé
dugc lva chon nén bang truc giao Ly sé dugc dung dé
thiét ké quy hoach thuc nghiém. Viéc sir dung thuat toan
truc giao Taguchi sé gidm sé lugng thiét k& thi nghiém tu
27 thi nghiém xuéng con 9 thi nghiém. Ta c6 két qua thi
nghiém nhu bang 4.

Bang 4. Két qua md phong theo mang truc giao Taguchi

. Caché sé Do nham bé mat
Bieu ) B C - 0
K | i) | ) | 0@ | | ()

1 1(5) 1(60) 1(5) 2,42 -7,66

2 1(5) 2(70) 2(10) 7,74 -17,77

3 1(5) 3(50) 3(15) 5,57 -14,91

4 2(20) 1(60) 2(10) 3,51 -10,90

5 2(20) 2(70) 3(15) 7,08 -17,00

6 2(20) 3(50) 1(5) 2,21 -6,90

7 3(10) 1(60) 3(15) 1,76 -17,80

8 3(10) 2(70) 1(5) 6,35 -16,05

9 3(10) 3(50) 2(10) 6,61 -16,40
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Theo nhu phuong phép Taguchi, phan tich phuong sai
(ANOVA) dugc st dung dé miéu td cac quan hé gilta cac
tham s6 va gia tri quan sat dugc ctia 6 nham bé mat. Bang
5 téng hop cac két qua tinh todn véi cong thic tinh téng
binh phuong nhu sau:

3(m;, —m)* +3(m,, —m)’ +3(m;, —m)? (2)

9 3
Trong d6, m=(1/9)>_n, =-1,424 vam, = (1/3)>_(n)),
i=1 i=1
Két qua clhia cac phan tich (ANOVA) cho cac gia tri do
nham bé mat trong bang 5 chiing té rang cudng dé dong
dién l. anh hudng nhiéu nhat dén d6 nham bé mat véi
44,33%, trong khi dé anh hudng cla thdi gian ngling
phéng xung tor va thdi gian phéng xung to, la it han
27,97% va 27,70%. Do vay cudng d6 dong dién l.1a tham sé
anh hudng quan trong nhat dén d6 nham bé mat.

Bang 5. Anh huing cla cc tham s6 dén d9 nham bé mat

Gia tri trung binh n ctia titng Téna binh
Heéso cap do ONBINY | - ppan bs
phuong
1 2 3

At (us)) | -13,447| -11,061* -16,752 40,8658 27,70%
B (tor (us) | -12,122%| -16,941 -12,738 41,2613 27,97%
C(le(A) | -10,206%| -14,908 -16,571 65,4009 44,33%
Tat 147,528 100,00%

* (8p d0 t6i vu

Gia tri n (dB) clia cac cap dé cho tiing tham sé dugc chi
rd trong bang 5. Theo nhu Taguchi gia tri I6n nhat ctia n sé
cho kha nadng tao hinh t6t nhat do d6 cac hé sé nén dugc
Iuva chon véi cdp dd cao nhat cla n. Cac diéu kién dé cai
thién d& nham bé mat chi tiét gia céng trong qua trinh gia
cong xung dinh hinh la A;B1C; nghia la ton = 20Us, tor = 60us
va le= 5A. Ta thuc hién lai thi nghiém & diéu kién to, = 20us,
torr = 60Us va le = 5A thu dugc d6 nham bé mat chi tiét gia
cdng R,* = 2,188um day la d6 nham bé mat nhé nhat trong
qua trinh thuc hién thi nghiém.
4, KET LUAN

Khi gia cong xung dinh hinh véi dién cuc déng do, chi tiét
gia céng SKD11 vGi bd théng s6 ten = 20s, ter = 60Us va
le=5A dugc du dodn la tao ra 6 nham bé mat nhd nhat.

Két qua thi nghiém dugc ap dung cho qua trinh gia céng
xung dinh hinh tai xudng gia cong cla cong ty TNHH MTV
phét trién ky thuat va thuang mai Huy Chinh.
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