CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

NGHIEN CUU ANH HYONG CUA MOT SO THONG SO CONG NGHE
DEN DO CHINH XAC KicH THUOC VA BO KHONG TRON CUA
BE MAT LO KHI GIA CONG THEP SKD11 TREN MAY GIA CONG
TIA LUADIEN SU DUNG DIEN CUC DAY BANG DONG

INFLUENCE OF TECHNICAL PARAMETERS ON PRECISION DIMENSION AND ROUNDNESS ERROR
OF WORKPIECE SKD11 ON THE ELECTRICAL DISCHARGE MACHINING THAT USES TOOL ELECTRODES MADE

BY COPPER

TOM TAT

Bai bao nay trinh bay két qua nghién ctu anh huéng cla mét s6 thong s6
¢ong nghé dén dung sai kich thudc dwong kinh (3) va do khdng tron (A) clia bé
mét 10 khi gia cong thép SKD11 trén may gia cong tia | dién sir dung dién cuc
déy bang dong. Hai thong s cong nghé co ban clia qué trinh gia cong duoc dé
cAp dén trong nghién ctru nay 12 dién &p danh Iira (Us) va thoi gian phong tia lva
dién (t.). Tién hanh thi nghiém va phan tich két qua bang phan mém thdng ké
Minitab 16 cho thay: ¢a U, va t, d&u ¢d anh hudng dang ké dén 9, trong d6 U anh
hwéng dén o nhiéu hon mikc dd anh hudng clia t,, sw twong tac gitta U va t, anh
hudng khong déng ké dén &; Con ddi voi chi tiéu A thi chi ¢d U, la cd mic do anh
hudng déng k€. Sau do huwdng phét trién cho cc nghién ctu tiép theo ciing duroc
d@ cap dén trong bai bao nay.

Tir khéa: Gia cong tia Iiva dién, dd chinh xac kich thudc, d6 khong tron.

ABSTRACT

This paper presents the study of the influence of some parameters of the
Electrical discharge machining (EDM) that uses tool electrodes made by copper
on dimensional precision and roundness error of the workpiece SKD11. Two of
processing parameters to be considered in this report are current pulse (U) and
discharge time (t,). After experimental and used Minitab 16 software to solve its
results, we know: Both U, and t, have significiant infuence on §; influence rule of
U, on & is bigger than its of t,; there is only U; has significiant infuence on A.
Finally, suggestions for further research are given.

Keywords: Electrical discharge machining, dimensional precision, roudness
error.
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Tran Quéc Hung"", Nguyén Qudc Diing?

1.GIOI THIEU

Hién nay, trong gia cong co khi, phuvong phép gia céng
bang tia Ilra dién dién cuc day ngay cang phd bién va phat
huy dwoc nhitng wu diém ctia né khi gia céng nhitng loai
vat liéu c6 tinh dan dién, c6 dé cling va do bén cao hoic
gia cdng nhitng bé mat théng c6 dudng sinh thng nhung
c6 bién dang phirc tap ma véi cac phuong phap cat got
truy@n thdng khoé hoic khdng thé thurc hién duoc.

Khi gia cdng 16 bang phuong phéap tia Ita dién st dung
dién cuc day, dd chinh xac gia cong dugc danh gid qua
nhiéu chi tiéu, trong dé dung sai kich thwéc duong kinh va
dd khong tron la hai trong s6 nhitng chi tiéu quan trong
guyét dinh dén chat lvgng san pham, qua dé quyét dinh
dén hiéu qué cda qué trinh gia cong.

C6 nhiéu yéu t6 anh hwéng dén dung sai kich thuéc
duong kinh va dd khéng tron clia bé mat 16 gia cong khi st
dung dién cuc day dé gia cong bé mét 16 tru tron nhw: thanh
phan héa hoc clia vét liéu, loai vat ligu dién cuc, dién ap
danh Itra, thoi gian phéng tia Iua dién, tinh dan dién, dan
nhiét cta vat liéu gia cong, dién tro cach dién cua dung
moi,...[1, 2, 3]. Vi thé kho cé thé Iva chon dugoc mot bd thong
s clia qua trinh gia cdng nhadm dam bao dd chinh xac gia
cdng cho tat ca cac truong hop khac nhau. Do dé, doi voi
mdi diéu kién gia cdng cu thé, thi can thiét phai nghién ctru
dé xac dinh dugc mic do anh hwang clia cac théng s6 cong
nghé dén do chinh xac gia cong, lam co sé cho viéc lva chon
dwoc bo gid tri hop ly cho cac théng s do.

D& c6 mot sé nghién ctru tién hanh khao sat anh hudng
clia mot s6 théng s6 clia qua trinh gia cdng dén nang suat
va do chinh xac khi gia cdng mot s6 loai vat liéu lam khuén
nhu: SKD61, SKD11, X12M..[3]. Nhung anh hwéng clla mot
s6 thong s6 cdng nghé dén dung sai kich thuéc duong kinh
va do khong tron ciia bé mat 16 khi gia cdng thép SKD11
trén may gia cong tia Ilra dién st dung dién cuc day bang
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dong chwa dugc dé cap triét dé. Hai théng sé cong nghé co
ban cla qua trinh gia cong dugc dé cap dén trong nghién
cltu nay la dién ap danh Ira (U) va thoi gian phong tia lva
dién (t,). Tién hanh thi nghiém va phan tich két qua bang
phan mém théng ké Minitab 16 cho thdy ca U; va t, déu cé
anh hudng dang ké dén 3, trong dé U; anh hwdng dén &
nhiéu hon mirc d6 &nh hwéng cuda t,, sv tvong tac gitra U, va
t, &nh hudng khong dang ké dén &; Con doi véi chi tiéu A
thi chi cé U, 1a ¢c6 mic dd anh hudng dang ké. Sau do
huéng phat trién cho cac nghién ctiu ti€p theo cling dugc
dé cap dén trong bai bao nay.
2. THIET BI VA VAT LIEU
2.1. May thi nghiém

May gia cong tia Ilra dién st dung dién cuc day bang
dong duwoc sir dung trong nghién ctru nay la may CW420HS
clia Hang CHMEREDM dat tai phong thuic hanh tia Ita dién
cla trrong Pai hoc Cong nghiép Ha NGi (hinh 1).

Hinh 1. May gia cdng tia Iva dién CW420HS
2.2. MAu thi nghiém

Vat liéu thi nghiém la thép SKD11 theo tiéu chuéan [JIS
G4404(1983)]. bay la loai vat liéu thudng dwgc st dung lam
khuén dot ngudi cac 16 trén thanh nhém hop kim hé Xingfa
st dung trong ché tao clra di, vach ngan,... Két qua phan
tich thanh phan héa hoc clia mau thép SKD11 nhu bang 1.
Do citng sau nhiét luyén clia mau thép SKD11 dat 52 + 55
HRC.

Trugc khi tién hanh nhiét luyén, trén méi mau duoc tao
san céc 16 @2 bang phuong phap khoan dé sé day khi gia
cong cat day. D& thuan loi cho viéc xac dinh céc théng s6
dau ra (d va A), dong thoi ddm bao chi phi cho qua trinh
thue nghiém khéng qué cao, ta tién hanh cét 16 c6 duwong
kinh 1a ¢10,5. Hinh dang mau thi nghiém va viéc ga dat
mau lén may duoc thé hién trong hinh 2, 3.

Website: https://tapchikhcn.haui.edu.vn

il il il
'
Lo
W <

¢ o+ | _
+ 4

50

Hinh 2. Mau thi nghiém

Hinh 3. G4 mAu 1én may gia cong
Bang 1. Thanh phan héa hoc méc vat liéu SKD11[6]

Méac Thanh phan héa hoc trung binh cc nguyén t6 (%)
vatlieu| ¢ Si Mn Cr Mo v
SKD11 |14+16 | <04 <06]11+13 | 08+12]02+05

2.3.Vatliéu dién cuc

Vat liéu dién cuwc dugc st dung la day dong c6 duong
kinh 0,2mm clia Hang Pungkuk (Han Qudc) cé ky hiéu
Cuzn35, do bén kéo cang co hoc 750 - 790N/mm?. Day la
loai vat liéu dién cuc thong dung, dang duwoc dung phd
bién trong cong nghé gia cong tia Ira dién hién nay.
2.4. Thiét bi do

Hinh 4. M&y do 3 chiéu Mitutoyo QM333
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Kich thuwdc dudng kinh 16 va do khong tron cla 16 gia
cdng duoc khao sat bang may do 3 chiéu Mitutoyo QM333
tai Trvong Dai hoc Cong nghiép Ha Noi (hinh 4).

Kich thuéc duong kinh ctia bé mat 16 gia cong duoc do
trén mot tiét dién ngau nhién trong pham vi chiéu dai 16,
tiét dién nay l1a ¢d dinh trén cac mau nho cé cir chin doc
truc. Dung sai kich thuéc dudng kinh duoc 18y bang do 1on
clia hiéu s gitra két qua do dudng kinh 16 gia cong va kich
thwéc mong mudn dat duoc clia qué trinh gia cdng, tic &

8 =|d,, —10,5| (1)

Trong dé:

dy, - kich thuéc thuc té€ do duwoc sau khi gia cong.

Vi tri x&c dinh do khong tron trén cac 16 cling duoc théng
nhét trén mdi mau & cac 1an do khac nhau nho cir chan doc
truc duoc dat trong 16 ca chi tiét khi tién hanh do.

2.5. biéu kién thi nghiém

Ngoai cac théng so (bi€n) sé thay déi trong qué trinh thi
nghiém bao gém U; va t, sé duoc trinh bay chi tiét trong
phan ti€p theo thi mét s6 thong s6 co ban ctia qua trinh thi
nghiém dwgc chon theo diéu kién san xuét cu thé cling nhw
phu hgp voi may thi nghiém, bao gom:

- Thoi gian nglring phoéng tia Ita dién t,; = 12 (us).

- bién ap phong tia Ira dién: SV = 33 (V).

- Lwgng ti€én dao clia day; FR = 10 (mm/ph)

- Van t6c chay day (WF) duoc thiét 1ap bang = 8 tuong
dwong voi 170(mm/s)

- Luc cing day (WT) duoc thiét l1ap bing = 6 tuong
dwong voi 1000(g)

- Ap lyc nwdc (WL = 4 (kg/em?)

3. THi NGHIEM VA PHAN TiCH KET QUA
3.1. Thiét ké thi nghiém

V6i hai théng s0 dau vao s& thay déi clia qua trinh thi
nghiém (U; va t,) sé c6 2= 22 = 4 diém thi nghiém géc (& miic
ma héa -1 va +1); va nén lya chon it nhat 3 diém trung tam (&
mUtc ma hoéa 0) [5]. Nhu vay ké hoach thi nghiém sé bao gom 7
diém va duoc sdp xép ngau nhién bang phan mém théng ké
Minitab 16 nhu trong bang 2.

Bang 2. Ma tran thi nghiém

Bang 3. Gid tri clia cac bién tai cac mic thi nghiém

o Ky | Giatritaicacmic
Téngoi o Ponvi
hiu -1 0 | +1
Dién ap danhltra U, Von(V) | 75 | 80 | 85
Thoi gian phong tia l(a dién t, Giay(s) | 7 10 | 13

Thu ty thi nghiém U, t,
1 -1 -1
2 0
3 0 0
4 -1 +1
5 +1 -1
6 0 0
7 +1 +1

3.2. Kétqua thi nghiém

Tién hanh thi nghiém theo trinh tv da thi€t ké & bang 2,
V@i gid tri clia cac bién tai cac mic nhu trong bang 3; gia tri
dung sai kich thugc duong kinh va do khong tron duoc do
tai moi 16 it nhat 3 lan sau d¢ lay gia tri trung binh cla cac
Ian do lién tiép. K&t qua dwoc thé hién trong bang 4.

Bang 4. Kt qua thi nghiém

T U, t, & (mm) A (mm)
1 -1 -1 0,009 0,003
2 0 0 0,017 0,005
3 0 0 0,016 0,006
4 -1 +1 0,014 0,005
5 +1 -1 0,015 0,006
6 0 0 0,018 0,005
7 +1 +1 0,024 0,009

3.3. Phan tich két qua

Sir dung phan mém thong ké Minitab 16 dé phan tich
két qud trong bang 4 cho chi tiéu d va A, ta duoc két qua
nhu trong bang 5 va 6.

Bang 5. Két qua phan tich cho ham muc tiéu &

done using coded units.
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Gia tri cac thong s6 U, t, trong qua trinh thi nghiém
duwoc chon theo kinh nghiém thyc té trong san xuat va phu
hop v6i loai may dang st dung thi nghiém. Gia tri cla
chung & dang mé hoa c6 gia tri nhu trong bang 3.
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Quan sat bang 5 cho thay:

- U; va t, déu c6 anh hurdng dang ké dén & (vi déu co gia
tri xac sudt twong (ng la 0,006 va 0,008 nhé hon nhiéu so
V@i mirc y nghia a, thudng o = 0,05).
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- U; ¢6 anh huéng dén & nhiéu hon so véi mic dd anh
huéng cuda t, (vi hé s6 anh hudng ciia U; bang 0,00375 Ion
hon hé s6 &nh huéng cua t, 1a 0,00325).

- Si tong tac gitra U, va t, cé anh hwang khong dang ké
dén & (vi c6 gia tri xac suat bang 0,122 1¢n hon nhiéu so voi
muc y nghia a).

Quan sat bang 6 cho thay:

- U, ¢6 anh hudng dang k& dén A (vi cé gia tri xac suét
bang 0,035 nho hon so v&i mic y nghia a).

- t, cling nhu su twong tac gitta U; va t, anh huéng
khong dang ké dén A.

4. KET LUAN

Tl mot s6 két qua da thyc hién trong nghién ctu nay,
rat ra mot s6 két luan khi gia cong thép SKD11 bang
phuong phap cat day st dung dién cuc bang dong nhu sau:

- Ca U, va t, déu cé anh hudng dang ké dén 8; U, ¢6 anh
huéng dén & nhiéu hon so v6i mic dd anh hwéng cla t,; sy
twong tac gitta U, va t, c6 anh hudng khong dang ké dén d.

- B6i v6i thdng s6 dau ra A: chicé U, 1a c6 mirc dd anh
hwang dang ké.

- Trén co s& két qud thi nghiém trong bang 4, trong
nghién ctru tiép theo chiing t6i sé tién hanh nghién ctru bé
sung thém céc diém thi nghiém doc truc dé xay dung moi
quan hé gilra 8, A v6i U, t,; ddng thoi nghién clru vé chi tiéu
nang suat gia cdng va str dung cac thuat giai toi wu dé tim
gia tri t6i wu clia cac théng s6 U, t, nham gia cong dugc bé
mat chi tiét c6 d, A dat gia tri nhé va nang cao dugc nang
sudt clla qué trinh gia cong.
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