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NGHIEN CUPU THU'C NGHIEM ANH HUONG CAC THONG SO
CONG NGHE VA NONG PO BOT BEN DO CUNG TE VI
BE MAT THEP SKD61 KHI GIA CONG EDM CO TRON BOT
WOLFRAM CARBIDE

EXPERIMENTAL STUDDIES ON THE EFFECT OF ELECTRICAL
PARAMETERS AND THE POWDER 'S CONCENTRATION ON MICRO
HARDNESS OF THE SURFACE OF SKDé61 BY ELECTRICAL DISCHARGE
MACHINING WITH TUNGSTEN CARBIDE POWDER
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TOM TAT

Trong nghién cuu nay, cdac rac gia nghien ctru anh huong cua creong do dong dién (1 p) Thoi
gian phﬂng tia lva dien (T ) va nong do bot wolfram carbide dnh hiecmg dén do cieng té vi (HV)
ctia bé mdt thép SKD61 khi gia cong tia lika chén cd trén bot wolfram carbide. Diea vio két qud thue
nghiém di xdy dung ham dé cimg té vi e6 quan hé voi théng so cong nghé va néng dp bét. Nghién
ciru da phan tich vai tro anh huwong cua dong phﬂng tia lwa dién (1 ) Thot gian phong tia lira dién
(I ) va nong do bot tron tac dong dén do cirng té vi.

Tir khoa: Phuong phdp tia lra dién; Phuirong phap tia liva dién pha bt hop kim; Stra doi
chat liong bé mat; Bor tungsten carbide; P cimg té vi.

ABSTRACT

In the study, the authors studied the effect of the electrical current ( 'f'f ), the tume on discharge
(1 ) and tungsten carbide powders concentration on affect the micro hardness of the surface
of workpiece by electrical discharge machunng with tungsten carbide powder mixing in the oil
dielectric, Based on experimental resulls, the elaboration of micro hardness formula is related to
the technological parameters and powder concentration. Research has investigated the effect of
electrical current (1 ); the time on discharge (T ) and the concentration of powder to the micro
hardness of surface

Keywords: Elecirical discharge machining, Powder mixed electric discharge machining,
Surface modification, Tungsten carbide powder. mrcro hardness =
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1. GIOL THIEU

Vit ligu SKD61 1a mot dang vat litu
dung cu c6 céc co tinh tot d& 1am khuon va
cic chi tiét may, dic biét khi duge x{r 1y nhiét
hodc xir Iy hoa hoc SKD61 dat duge co tinh
t6t. Wolfram carbide 13 hop kim c6 nhiét dd
nﬂng chay cao, 40 gidn n¢ vi nhiét thap va cd
d6 bén cao. Ngoai ra, kha ning chong oxy hoa,
An mon axit va kiém cua Wolfram carbide 1a
rat t6t. D4y 1a nhirng dac tinh quy cua hop kim
Wolfram carbide thim nhép vao bé mit thép
SKD61. Nhimg dac tinh quy nay tao ra bé mat
chi tiét dung cu c6 d6 cling tdt trong thuc té,
dic biét trong nganh Co khi ché tao.

Trong cac phuong phip gia cong, gia
cong tia lira dién (EDM) dugce sir dung réng
rii trong ché tao co khi. Gia céng EDM chil
yéu dé gia cdng nhimg vat lidu c6 d6 cing
cao ma cac phucmg phap khac kho gla cong.
Trong nhl.mg nam gan day da c6 mot s6 nghién
ctru nhim céi thién chét lrong bé mit chi tiét
sau EDM. Mdt trong nhitng phuong phap cai
thién chat lwgng bé mit 1a pha hén hop bét
hgp kim trong dung moé1 cach dién PMEDM
(Powder mixed electric discharge machining).
Trong PMEDM, cac hat dan dién duoc tron lan
trong dung dich dién mo1 cach dién cua EDM,
di1du dd 1am gram kha ning cach dién cua chét
ong dién mo1 va tang khoang cach phong tia
[tta d1én gitta dién cuc va phdi [3], hién trong
ohdng tia lira dién dugce dong déu va md réng
4]. Ngoai ra, trong qua trinh phong tia hua
di€n-hinh thanh kénh nhi€t da lam noéng chay
cac hat kim loai bot va x4m nhép vao bé mit
chi tiét trong qua trinh EDM. Két qua 14 chét
fuong bé mit duoc cai thigén mot cach dang ké.
Cu thé d6 cung t& vi va d6 chiu mar mon tét
hon. Chinh vi nhitng 1y do trén, mét s6 cac nha
nghién cou da cé nhiing nghién ctu tap trung
vao cong nghé PMEDVMI.
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Trén thé gi6i rit it tic gid nghién ciu
anh hudng ciia bot wolfram carbide tron trong
dung mdi cach dién cia qua trinh PMEDM 4é
1am thay déi tinh chét b& mit chi tiét. Trong
khudn khd cla bai bao ndy, céc tic gia xin gioi
thiéu mdt sd két qua nghien ciru duéi su anh
hudng cua cac thong s vé dién va nong du bot
lam thay déi tinh chit bé mit (d0 cimg té vi)
thép SKD61 ctia qua trinh PMEDM ¢o6 pha bt
hop kim wolfram carbide trong dung mdi déu
cach dién.

2. TRANG THIET BI THI NGHIEM VA
PHUGNG PHAP

2.1. Vit lidu va trang thiét bi thwe nghiém

Vit liéu str dung la thép SKD61- Hang
DAIDO AMISTAR (JIS- Nhat Bdan), thanh
phan hoa hoc cia thép SKD61 duge cho &
bang 1. Dung dich dién mo1 la du Shell EDM
Fluid 2, ddc tinh k¥ thuat cho & bang 2. Kich
thude hat va phﬁn hoa hoc theo % khdi lugng
ciia bdt kim Ioai wolfram carbide nhir bang 3
va bang 4.

Bdng 1. Thanh phdn héa hoc theo % khér luong
cia thép SKD61

C Si Cr Mo \%
<0.38 | <1.0 <50 | <1.25 | 1.0

Bdng 2, Péc tinh ky thudt cia dau Shell EDM

Fluid 2-
TT | Chitiéu ki thudt | Don vj | Chisd
| 1 B6 nhat ddong hoc o cSt 2.25
40°C
2 | Ty trong o 15°C, kgl 0.773 |
3 | Nhiét d6 dong dac °C 27
(max) ]
1 | Hé 6 tén that dién mén "C 0.01 |
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Bdng 3. Thanh phén héa hoc theo % khoi heong vi lop be mit duoc thuc hién trén may do do
cua kim logi wolfram carbide cirng t& vi DURAMIN- Struers.
C Co Fe W Thanh phén 3. KET QUA VA THAO LUAN
khac .
<5.56 | <11.9 | <0.02 | <82.5 <0.01 3.1. Thiét ké thirc nghiém va tinh toan
Bang 4. Kich thuede hat Thuc nghiém anh hm:mg cua cac thnng

sb cong nghé EDM va nong dd bot(N, ) dén
55im | llpm | 16pm | 22um | 31pm d¢ cing té vi b8 mat ({,.) dugc lya chon vén
<523% | <25.98% | <59.74% | <89.35% | <98.93% 3 yéu td va 3 murc do cua (T I , N, ) cho trén
Bang 4. Cac cap do, yéu t6 trén tao thanh 11 thi
nghiém va két qua ctia f ., trong img nhu trén

Bang 5.

2.2. Phwong phap thuc nghiém

S dung may xung dién ARISTECH 9 | .
CNC-460 cua Hang LIEN SHENG Bdng 4. Cadc tham s6 va cac mire dé dugc lira
MECHANICAL &ELECTRICAL CO.LTD chon trong thiec nghiém:

— TATWAN duoc ding dé hot vat liéu phoi

SKD61 ¢ kich thude D=19mm; L=50mm. Thamsd | Ponvi| Mwecl | Mwe2 | Muwc3d
Dién cuc dong duge dau déo cuc nguge. L ps 6 32 50
g A 1 2 3
Phuong phap dénh gia: Do d6 cling té Ny g/l 20 40 60

Bang 5. Cdc tham s6 thuc nghiém va két qua do.

Bién mi héa Bién thuwe nghiém
STT | f. (HY)
X, X, X, T (us) I (A) N, (@/h
1 ] -1 -1 16 l 20 669
2 1 1 -1 50 1 20 654
3 -1 1 -1 16 3 20 530
4 1 1 -1 50 3 20 360
5 -1 -1 1 16 1 60 825
6 1 -1 1 50 1 60 679
7 -1 1 I 16 3 60 528
8 1 1 1 50 3 60 516
9 0 0 0 32 > 40 509
10 0 0 0 32 2 40 509
11 0 0 0 32 2 40 509
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Bang 6. Tinh foan cac gia tri Logarit hda:
STT T (us) IP(A) N _(g/l) £, InT InIp In N Lnf
1 16 1 20 669 2.7726 0 2.9957 | 6.505784
2 50 1 20 654 39120 0 29957 | 6.483107
3 [6 3 20 530 2.7726 1.09861 2.9957 { 6272877
4 50 3 20 560 3.9120 [.09861 2.9957 | 6.327937
5 16 1 60 825 2.7726 0 4.0943 | 6.715383
6 50 ] 60 679 3.9120 0 40943 | 6.520621
7 16 3 60 528 2 7726 [.09861 4.0943 | 6.269096
8 50 3 60 516 3.9120 1.09861 4.0943 | 6.246106
9 32 2 40 509 3.4657 0.6931 36889 | 6232448
10 32 2 4 509 3.4657 0.6931 3.6889 | 6.232448%
[ 32 2 40 509 3.4657 0.6931 3.6889 | 6.232448
Dua vao so liéu thye nghiém thu duoc Ta ¢6 phuong trinh ma tréin:
v phuong phap d6 thi biéu dién cic diém sé
li€u thue nghiém, tdc gia xin trinh bay ham hoi | Y ]=[A] [X] (4)

quy ¢o dang 1a ham sé mi.

— s
fHLﬂ' i G-Tmi'I[I:rn Ngt (1)
Logarit co 50 e ca hai vé phuong trinh
ta duoc

]nﬂ“_=hl(}:~k]nfl'un+1m11‘11;‘nlnNhr (2}

bat Lof, =y. a= InG: k=a: m=u..

n=a. InT =x:Inl =x_:1nN =x
i 11EL ] o _ rl "
Ta ¢o ham tuyén tinh
y=a,ta X ra,.x, . L, (3)

Bar toan tro thanh xac dinh ham ho
quy thue nehiém

>u dung phuong phap binh pliuiong
nho nhit dé \dy dung ham hé qus trong tinh
toan quy hoach thue nghiém [2
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Trong d6: [X] 1a ma tran bién so dau
vao cua thuc nghiém.

[Y] la ma tréin cot gia trj do climg té vi
trung binh cua b¢ mit.

IA] la ma tran hé so tuong duong vai
i B 8. A,

Vav, nghicm  [A]l= ML X]V[Y]
vor [M]' la ma tran nghich dao cia ma tran

[MI=[XT[X]

S dung phin mém Maple giar h¢
phuong trinh | X] [A]F{ Y]:

— Ket qua xu 1% 56 1iéu dot vor do come
t¢ vitrung binh cua bé mat f,, saukhi tinh toan

taco Mauan A
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Thay A vio phuong trinh téng quat (1) ta duoc

ham héi quy thuc nghiém: 5(a) = (Y—X.2)". (Y - X.4) = 0.03054
va=707 457 _Tnn-u 0406 Ip-n 2523 'Nhtﬂmm ( 5) Vﬁyj
Déanh gia do tin ciy cia ham héi quy
thyc nghiém véi: g2 — 00305 _ 00436 =>S4,=0.06633
5 T du' 11 _3_1 — U - dﬂ' -
cZ—a, < m, la sd hang thir il ciia ma trin M, Voi
r = o2 (6) ma tran
09,7583 —1.2871 -0.2275 -1.4685]
2 —_
Oy = — 1.2“(yi — ) M= | 12871 03851 G 0
Trong do6+ 2 ] , -0.2275 0 0 4142 0
T a1 S 20— ) -1.4685 O 0 04142
Véi y: Gid tri 6 cung t€ vi bé mit . |
trung binh £, ; K&t qua tinh dugec:

y: Gia trl 4§ clmg t€ vi bé mit trung 10 =31.6687 ;i) =—0.98804

tnh ?
i theo thy 1€m.
binh £, theo thyc nghiém 12 = 591056 ; > =0.86085

y: Gid tri d6 clng t& vi bé mit trung iy = ;Lo
binh f,,, theo ham h61 quy thuc nghiem.

¥ Ay, voi do tin cdy r= 0.919 tra bé
n: So thi nghiém. Vay, voi d6 tin cdy r= 0.919 tra bang

phan bd Student co t,(7;0.9)=1.415

Sau khi tinh toan dugc: Vay, |t > b, 1= 9+3. Nhu vay, cac
hé s6 a_thuc su tDﬂ ta1
. 2002266364-1621956789 _ 5 g1 ’ g o
— 200226 6364 -V | - Xac dinh khoang sai1 1éch cna cac he
50 a;

' . !
Kiém dinth tham s6 a - ) q |
a,-Smin-m=-Ll-a)<a <a+35, Jm i-m-L1-a)

- Xac dinh su 16n tai cua a:
. a 6.2680 < a, < 6.855; -0.0988 < a < 0.0176,

hop = — = g —m - L1 (%)) (7) -0.3127<a,<-0.1919,-0.02365 <a, < 0.09715.

Trong do, phuong sai du dwugce tinh

. , 3.2. Phan tich 4nh hwéng cic thong so cong
theo ¢cdng thirc:

nghé va nong dd bot trong cdng thire (5)
anh hwong téi do cing té vi bé mat f |

S(a
du n—m-—1
I Cuomng do dﬂng d1én ¢6 s6 mi am
n 1a s6 tha nghiém; m la so cac thong va g1a ir uiyet ddi 16n nhat 1a 0 2523, nhu vay
s0 can xac dinh, tru thong sé a 1 tac dong manh nhat trong ba théng s6 dau
Tong du binh phuong: hl{] dén dé cimg té v1 bé mat. Kh I tang thi doF"
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cimg t€ vi b€ mat giam.

T : Thoi gian phéng tia lira dién ¢
s6 i am va c6 gid tri tuyét d6i 16m thir hai
12 0.0406; Nhu vay T tac dong manh thir hai
trong ba thong sb den clmg té vi bé mat. Khi
T tang thi 4o cing té vi bé miit giam.

- N, Néng do bot co su mu dwong la
0.0367, nhu' vay N, tac dong yeu nhat khi thay
d6i nong dod bot den dﬂ curng té vi bé mit. Khi
N, ting thi d¢ cimg té vi bé mit ting.

4. KET LUAN

Trong bai bao nay, cac tac gid da su
dung phuong phap quy hoach thuc nghiém
nghién ciu anh huéng cia cic yéu to cong
nghé trong mién khao sat nhu: Dong phong tia
Itra dién (1), thot gian phong tia ltra dign (T,.),
nﬂng do bnt (N,) anh hwong to1 d§ cing té vi
bé mat (HV) trong qua trinh gia cong PMEDM.
Irongdo | co tac dong manh nhat dén d6 cimg
t& vi bé mat T tac dong manh thu hat va Nbt
tac dong yéu nhat to1 d6 oimg té vi bé mit, <
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