SCIENCE TECHNOLOGY

NGHIEN CUU ANH HUONG CUA BIEN AP DANH LUA (U,) VA
CUGNG DO DONG DIEN (1) DEN NHAM BE MAT KHI GIA CONG
VAT LIEU THEP SUS440C TREN MAY CAT DAY CHMER CW-420HS

STUDY ON INFLUENCE OF THE IGNITION VOLTAGES (U) AND THE ELECTRIC SPARK INTENSITY (le)
T0 THE SURFACE ROUGHNESS WHEN SUS44C STEEL PROCESSING ON THE CHMER CW-420HS

WIRE ELECTRICAL DISCHARGE MACHINING

TOMTAT

Ndi dung bai bdo trinh bay két qua nghién ctiu anh hudng clia dién ap danh
Itra (U,) va cudng do tia IGa dién (l) d@&n nham bé mat khi gia cong liéu thép
SUS440C trén mdy gia cong cat day CHMER CW-420HS. Két qua nghién ctiu la co
sG cho cac nha cdng nghé Iva chon ché dd cdt hgp Iy khi gia cdng cat déy bang
ddy dong trén may CHMER CW-420HS dai v6i vat liéu thép SUS440C,

Tirkhéa: Dién dp ddnh liva, tia Iia dién, d6 nhdm, cdt ddy, thép SUS440C.

ABSTRACT

The paper presents results of research on influence of the ignition voltages
(Uy) and the electric spark intensity (l) to the surface roughness use wire cutting
method by copper wire for the SUS440C steel material on CHMER CW-420HS wire
cutting machine. The result of this study is the basis for the technologists to
select the appropriate cutting mode when wire cutting by copper wire on CHMER
CW-420HS for SUS440C steel material.
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1.DAT VAN BE

Trong phuang phéap gia cdng sif dung may cat day tia
Itta dién ta thdy dién ap danh Itra (U,) va cudng dé dong
phoéng tia la dién (le) c6 dnh hudng dén nham bé mat chi
tiét gia cong. Dién 4p danh Ia U, dé khai dau su phong tia
Itta dién. Cung budc cta dong dién, U, c6 y nghia quyét
dinh t&i chiéu réng khe h& phéng dién. Cudng d6 dong
phoéng tia la dién l. c6 anh hudng I&n nhat dén chat lugng
bé mat va lugng hét vat liéu (nang suat). Dong l. cang

Truong Chi Céng'’, Nguyén Kim Dao?

manh thi lugng hét vat liéu cang I6n va nham bé mét cling
cang lén [1].

P& nang cao chat lugng bé mat gia cdng, viéc xac dinh
dugc mai lién hé gitta nham bé mat R, véi cac yéu té cdng
nghé Uy, l. la rat can thiét.

Dai vai vat liéu thép SUS440C dung phuong phap gia
cdng cét day bang day dong trén may gia cong cat day
CHMER CW-420HS & Viét Nam chua cé nghién cu nao xét
su anh hudng ctia dién ap danh Ita (U,) va cudng d6 dong
phéng tia lka dién (l.) dén chat lugng bé mat gia céng cla
san phadm. Trong nghién ctu nay nhém tac gid da tim ra
dugc su anh hudng va xay dung dugc méi quan hé gilia cac
dai lugng dé théng qua phuong phap thuc nghiém.

2. HE THONG THi NGHIEM
2.1. May thi nghiém

May thi nghiém la may gia cong cat day tai trudng Dai
hoc Cong nghiép Ha Noi (hinh 1), ky hiéu may: CHMER CW-
420HS (Hang CHMEREDM - Dai Loan).

CW 420HS

Hinh 1. May gia cong cdt day CHMER CW-420HS
2.2.Vat liéu thi nghiém

+ Vat liéu thi nghiém la thép SUS440C la loai vat liéu
dugc xép vao dang cé lugng céc bon cao C>0,7%, c6 su can
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bang gila tinh déo va d6 bén ca hoc cao. Ngoai ra thép
SUS440C clng ¢6 d6 chéng mai mon va tinh chéng gi cao,
dugc ting dung rdng rai trong san xuat cac dung cu cat got
va cac linh kién trong céng nghiép. Két qua phan tich thanh
phan héa hoc ctia mau thi nghiém nhu bang 1.

Béng 1. Thanh phan hda hoc cla mau thép SUS440C

N = 22 = 4. Trong nghién clu xét cho 3 trudng hop nén
téng s6 thi nghiém AN =12.

Mac < |sic|m<|p<|s<| as | Ni<| Mos
thép
sus440C | 095~12 | 10 | 10 | 004 | 003 | 16~18 | 06 | 06

+ Phéi thi nghiém 1a mau thép SUS440C chua nhiét
luyén vdéi kich thuéc: 15mm x15mm x20 mm (hinh 2).

Hinh 2. Phéi thi nghiém thép SUS440C
2.3.Dung cu do

Dung cu do la may do nham Mitutoyo SJ - 400 clia hang
Mitsubishi Nhat Ban cé dé tin cay cao (hinh 3).

Hinh 3. Mdy do d6 nham Mitutoyo SJ - 400

Panh gia nham theo chi tiéu R,, tiéu chuan ISO. Kiéu do
tiép xuc, ap luc do 0,75N, téc dé do 0,05mm/s. Chia lam 5
khoang, chiéu dai do trong thi nghiém méi khoang la 4mm.
2.4. Piéu kién va cac gia thiét thi nghiém.

+ Chat lugng va dong chdy dung méi khéng thay déi.

+Dudng kinh day cit déng @0,2mm va khéng thay déi.

+ Nhiét do mai trudng thi nghiém 22°C va khéng thay déi.

+ Rung ddng va nhiéu coi nhu khéng dang ké va én
dinh trong su6t qua trinh thi nghiém.

3. THIET KE THi NGHIEM VA KET QUA
3.1. S8 thi nghiém

Do khao sat hai bién dau vao nén sé thi nghiém can

thiét la: 2% [2]. S8 thi nghiém chinh cho méi trudng hop 1a

36 | Tap chi KHOAHOC & CONGNGHE o S& 47.2018

3.2. Két qua thing

Két qua thi nghiém cla céc trudng hop dugc trinh bay

trong cac bang 2, 3

hiém

va 4.

Bang 2. Két qua do nhdm bé mat 4 mau 1,2,3 va 4 trudng hop cd dinh U,

Mau thi nghiém U.(V) I (A) R (um)
1 5 3,63
2 4 313
85
3 3 2,86
4 2 2,49

Bang 3. Két qua do nh

am bé médt 4 mau 5,6,7 va 8 trudng hap cd dinh .

Mau thi nghiém Ui (V) I(A) Ra(um)
5 105 3,04
6 95 2,98
3
7 85 2,68
8 75 2,44
Bang 4. Két qua do nham bé mat 4 mau 9,10,11 va 12 truong hap ca Uy, e
thay ddi
Mau thi nghiém U.(V) I(A) Ri(pm)
9 75 2 225
10 75 5 3,04
1 105 2 2,78
12 105 5 3,59

3.3. Phan tich két qua

Trudng hap ¢6 dinh U, cho l. thay d&i va l. ¢é dinh cho
U, thay d6i, theo [2] ta xay dung dugc cac céng thic thuc
nghiém dang:

Ra=a+b.le Ra=c+d.U, (M

Lap trinh s dung phan mém Matlab vé dugc cac do6 thi
biéu dién mé&i quan hé gilta nham bé mat (R,) vdi cudng dé
dong phéng tia Itra dién l. hodc véi dién ap danh Itia U, thé
hién qua céng thic (2) va cdc hinh 4, 5.

R.=1,7360 + 0,3690l.; R,= 0,0895 + 0,0210.U, (2)

Trudng hgp U, va l. déu thay ddi, theo [2] ta xay dung
dugc cac cong thic thuc nghiém dang:

Ra=a.ULl.lc (3)

Ap dung phuong phép quy hoach thuc nghiém truc
giao dé xac dinh cac hé s6 a, b, c trong céng thic (3).

Két qua thu dugc a =0,0002, b = 2,2467, c = 0,3038.
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Hinh 5, D6 thi biéu dién mdi quan hé giita U, va R,
Bang 5. Két qué logarit cc thdng s6 thi nghiém,

Wi B'fl';:“ Biénthyc | o | In) | () | In(R,
™ U, | I m
N I (wm) |y X, y
9 | 1| | 75| 2| 225 | 43175 | 1,6094 | 08109
0 | -1 | +1] 75 | 5 | 304 | 43175 | 06931 | 1,119
1M | +1 ] 10 |05 | 2 | 278 | 46539 | 1,6094 | 1,0225
12 | +1 | +1 105 | 5 | 359 | 46539 | 06931 | 12782

Sau khi danh gia do tin cay cta ham héi quy thuc
nghiém nhém tac gia xac dinh dugc do tin cay r = 99,3% tu
dé suy ra tén tai moi quan hé gitta nham bé mat R, véi dién
ap danh Itra U, va cudng do dong phong tia Ia dién le:

Ra=0,0002 U227 23038 (4)

Cang st dung phan mém Matlab vé dugc dé thi biéu
dién maéi quan hé gilta nham bé mat (R.) véi cudng dé dong
phong tia Ita dién l. va dién ap danh Ita U, nhu hinh 6.

Trong khodng cudng dé phéng dién ti 2A - 5A, nham bé
mat thép SUS440C khi gia cdng trén may cat day WEDM ti &
thuan véi cudng dé dong phdéng tia Ia dién. Nham bé mat
thap nhat c6 thé dat dugc khi l. =2 (A) 1a R, = 2,49 (um).

Vay trong khodng dién ap tir 75V - 105V, nham bé mat
khi gia céng thép SUS440C trén mdy cat day EDM ti l&
thuan véi dién &p danh Itra U, nham bé mat nho nhat dat
dugc khi U,=75(V) la R, = 2,44 (um).

12
= 10
5 s
E
e 6
le(A) 2 70 Uz(Vv)
Hinh 6. D6 thi md ta quan hé giia R, v6i Uy, l..
4, KET LUAN

Bang thuc nghiém nhém tac gid da xac dinh dugc méi
quan hé toan hoc gilta nham bé mat (R,) vai dién ap danh
I&ra U, va cudng d6 dong phéng tia IUa dién le.

Ra=1,7360 + 0.3690I.

R.=0,0895 + 0,0210.U,

Ra= 0’0002 U22,2467.|e0,3038

K&t qua cho thay nham clia vat liéu SUS440C ty lé thuan
v@i dién ap danh Ifa va ty 1é thuan véi cuong dé dong
phong tia Ira dién.

K&t qua nghién clru phu hgp véi mét sé két qua nghién
clu cla cac céng trinh khoa hoc da cong bé [4, 5], gbp
phan rat quan trong cho ngudi dliing may va cho cac doanh
nghiép trong qua trinh gia cdng va tim phuang phap téi uu
héa qua trinh cat got d6i vat liéu la thép SUS440C khi gia
cong trén may CHMER CW-420HS.
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