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DEN NANG SUAT VA C H A T LETONG KHI MAI DIEN HOA 
HOP KEM ClTNG T5K10 BANG DA MAI KIM CETONG 
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TOM T A T 

Bai bao trinh bay ket qua nghien ciru anh hudng cua ap lire mai den nang suat va chat lugng khi 
mai dien hoa hgp kim cirng T5KI0 bang da mai kim cuong d cac cap dien ap khac nhau. Muc dich 
cua nghien ciru nay nham tim ra ap luc mai va dien ap mai hgp ly khi gia cdng thd va gia cdng tinh 
hgp kim cung T5KI0. Ket qua cho thay: Khi tang ap luc don vj thi nang suat mai tang nhung khi 
ap lire tang qua mot gidi ban nhat dinh thi nang suat mai lai giam. Tuong tu dien ap viing mai tang 
thi nang suat mai tang nhung dien ap chi tang den 1 gia trj nhat djnh, khi dien ap tang cao qua dan 
den hien tugng phong tia lira dien trong vung mai lam giam nang suat, chat lugng mai, mirc do tieu 
hao da mai tang len. 
Tir khoa: Gia cdng hop kim cirng, gia cdng vdt lieu khd gia cdng, mdi dien hda, phuo'ng phdp gia 
cdng tien tien, cong nghe mdi. 

MQDAU 

Do cd nhieu tinh nang uu viet: dp cirng tu cd, 
dp chju nhiet, dp chju mai mdn...[2,4,7], hpp 
kim cirng (HKC) dugc sir dung ngay cang 
nhieu lam dung cu cat va dung cu cdng 
nghiep. Day la loai vat lieu khd gia cdng bang 
cat truyen thdng. De gia cdng HKC ngoai 
phuong phap mai, cac phuong phap gia cdng 
tien tien: mai dien hda, gia cdng bang tia 
nude cd hat mai, gia cdng bang sieu am, gia 
cdng bang xung dien, ...[1,3,5,6,7]. cung 
dupe nghien cuu ap dung. Cac nghien ciru \t 
mai dien hda HKC bang da kim cuong da chi 
ra rang ngoai anh hudng ciia cac thdng sd cM 
dp cat (van tdc cat v, chieu sau cat t, lupng 
ch^y dao s), dp hat, chat kk dinh, ndng dp 
chat dien phan thi anh hudng ciia ap lire don 
vj va dien ap mai cung la nhung yeu td quan 
trpng gay anh hudng dgn nang suit va chat 
lupng khi gia cdng HKC [1. 3. 6]. 

Hien tai d Viet Nam cac nghien ciru vg mai 
dien hda bang da kim cuong chua nhieu. Dg 
dat dupe nang suat, chat lugng ciia qua trinh 
mai dien hoa bang da kim cuong (khi gia 
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cdng thd hoac tinh), can tdi-uu viec lira chpn 
cac thdng sd dau vao nhu : 

Cac thdng sd cua da kim cuong: Dp hat, mat 
dp hat, chat ket dinh. 

Cac thdng sd che dp mai: Che dp cat (s,v,t) va 
ap luc don vj. 

cac thdng sd dien hoa: Dien ap - cudng dp 
ddng dien, thanh phan dung djch dien ly. 

Da mai kim cuong diing trong mai dien hoa 
deu phai nhap tir nude ngoai sau khi tham 
khao khuyen cao sir dung da mai tir hang san 
xuat ve: loai hat, dp hat, mat dp hat, chat dinh 
ket. Vi vay, de cd the trien khai phuong 
phap mai dien hda theo dieu kien Viet Nam 
mdt each cd hieu qua, tac gia djnh hudng di 
nghien ciru anh hudng cua ap luc dan vj 
mai va dien ap mai den nang suat, chat 
lupng khi mai dien hda HKC T5K10 bang 
da mai kim cuang. 

Xac djnh gidi han cua dien ap, ap lire don 
vj mai trong pham vi nghien ciru 

De trong viing mai cd hoa tan Anot thi dien 
ap giua 2 dien cue phai Idn hon dien ap phan 
cue cua mdi nguyen td kim loai, dien ap nay 
phu thugc vao vat lieu gia cdng. 6 dien ap 
1,7V Coban bj hoa tan. C) 3V Cacbit kim loai 
bj phan huy. Nhu vay khi mai dien hoa HKC 
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dien ap lam viec = 3 V. Song trong thuc te mai 
dien hda sir dung U > 3V vi sir sut ap d trong 
he thdng cdng nghe. Neu chgn mirc dien ap 
qua Idn say ra hien tupng phdng tia lira dien 
trong viing mai lam tang tieu hao da mai. 
Vay, ngudn dien dimg trong nghien ciru mai 
dien hoa chpn ngudn chinh luu, cd dien ap: 

L1 = (4+I4)V; I = (30^200)A. 

De cd qua trinh dien hda xay ra trong vimg 
mai, ngoai dung djch dien ly ra can phai cd 
ddng dien di tir chi tiet sang da mai. Trj sd 
ddng dien nay phu thudc vao ap luc don vj 
mai. Ap luc don vj nhd, hat mai khdng cat sau 
dupe vao chi tiet gia cdng, khe hd giua 2 dien 
cue Idn thuan lgi cho su cd mat cua chat dien 
ly nhung luc nay dien trd trong vimg mai Idn, 
lam giam trj sd ddng dien, giam kha nang hda 
tan dien hda, cat bang dien hda nhd, nang suat 
thap. Tang ap luc hat cat sau hon vao chi tiet 
gia cdng, khe hd nhd di, trj sd ddng dien tang, 
tang su hda tan dien hda dan den nang suat 
tang. Neu ap luc qua Idn thi khe hd qua nhd, 
chat dien ly khdng vao dugc vimg gia cdng, 
giam kha nang hda tan dien hda dan den nang 
xuat mai giam. Vay gidi han dudi cua tai 
trpng dat len chi tiet khi mai dien hda dupe 
chpn phu thudc vao trj sd cudng dp ddng 
dien. Theo [6,7] cudng dp ddng dien trong 
mai dien hda nam trong khoang I = (30 ^ 
80)A nen tai trpng dat len chi tiet nhd nhat 
sao cho I > 30A. 

Can cii' cac lap luan tren, de mai dien hda 
HKC bang da mai kim cuong dat hieu qua, 
tac gia tien hanh nghien cuu ap lire mai tren 
manh HKC T5K10 cd \.\k dien 0,65cm^ (\.\k 
dien nay dugc chpn theo khuyen cao [7]), vdi 
tac dung ciia ngoai lire khi mai dat len manh 
HKC la: (30, 40, 60, 80, 100)N, tuang duong 
vdi ap luc mai don vj len tiet dien manh HKC 
la: (46, 61.5, 92, 123, 153)N/cin-, tai cac cap 
dien ap 4V, 6V, 8V, lOV. 

DIEU KIEN THI NGHIEM 

Vat lieu thi nghiem: mac hpp kim cirng 
T5K10 [Tieu chuan Nga EOCT 3882-70(74)] 
tuong duong mac hpp kim cirng P40 (P30) 
[Tieu chuan ISO 513-75]. Day la mac hpp 
kim cu'ng dien hinh diing lam dao de gia cdng 

cac loai thep khi cat cd va dap (khi phay). 
Mdt so dac diem ve mac hpp kim nay cho d 
bang 1 [2, 4, 7]. 

*Lua chpn da mai thi nghiem: 

De ap dung phuong phap mai dien hda bang 

da mai kim cuo'ng, sau khi tham khao tai lieu 
[1,3,6,7] nhdm tac gia chpn da cd ky hieu: 
AC6-160/125M2-01-100%150x20x3x32. 

+ Cac ky hieu ciia da chi ra rang: 

- AC6: hat kim cuong nhan tao cd dp ben cao 
dimg chat ket dinh kim loai. 

- 160/125: kich thudc hat mai nam trong 

khoang (125+160)p.m. 

- M2: cap dp cu'ng ciia da, thudng su dung 
cap nay cho mai sac dung cu cat bang HKC. 

- 01: cap cau triic ciia da mai. Day la cap cau 
triic chat, diing cho gia cdng HKC. 

- 100%: mat dp hat trong da mai. Vdi mat dp 
100% tieu chuan Nga EOCT 3882-70(74) quy 
djnh cd 878mg (4,4 cara) kim cuong trong 
Imm" Idp da mai kim cuong [7]. 

* Chat dien ly bom true tiep vao vimg mai cd 
thanh phan nhu sau: 5%NaN03, 0,3%NaNO2, 
cdn lai la nude [1,3]. 

* cac thi nghiem dupe tien hanh tren may 
mai 2 da da cai ti§n: MD-750 - 2950 v/ph. 

* Phuang phap do ludng: 

- Dp nham be mat dupe xac djnh bang may 
do bien dang cua Nhat cd ky hieu SJ-201. 

- Khdi lupng cat dupe xac dinh bang can: 
JYT - 5 hang MC Trung Quoc. 

Muc dich cua thi nghiem 

Kiem chirng lai nhung ly luan da dugc nghien 
CII'U nham tang tinh thuyet phuc cua phuang 
phap mai dien hoa HKC bang da mai kim 
cuong, la mdt trong nhung cdng cu manh gia 
cdng HKC dat nang suat cao. 

KET QUA v A T H A O L U A N 

Tien hanh thi nghiem vdi Vj = 22,7m/s; 

Ket qua nghien ciru thuc nghiem xac djnh anh 

hudng ciia ap luc va dien ap den nang suat va 
dp nham khi gia cdng dien hoa HKC T5K10 
bang da mai kim cuang trinh bay d bang 2. 
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Can cii' vao ket qua d bang 2 thay rang: 

d dien ap 4V khi tang ap lire dan vj (P) cho 

qua trinh mai, nang suat mai dien hda hpp 

kim Cling tang theo. Nang suat mai dat dugc 

cao nhat khi P = 153 N/cin". P tang qua 

153N/cm" nang suat mai bat dau giam ly do: 

1. Tang ap luc lam cho khe hd giua 2 dien 

cue giam dan, khi vupt qua gidi han cho phep 

lain cho chat dien ly khdng vao dupe vimg gia 

cdng, giam nang suat hoa tan dien hda. 

2. Do mai thir nghiem d mirc dien ap nhd, khi 

ap luc tang lam cho ddng dien tang. Vdi tdng 

trd trong he thdng khdng ddi, khi ddng dien 

tang dan den su sut ap trong he thdng tang. 

Khi dien ap U < 3V qua trinh dien hda xay ra 

rat chain hoac cd the khdng say ra. dieu nay 

cung dan tdi lam giam nang suat mai. 

Tdng hop 1 va 2 khi tang ap luc mai qua gidi 

ban cho phep lam cho nang suat mai giam. 

Nang suat mai tdi da d dien ap 4V dat dugc 

1,97 g/ph. 

Dp nham be mat (Ra) khao sat trong qua 

trinh tang ap lire mai tir (46 ^ 153)N/cm' 

tang tir (0.33 ^ 0.48)^in. Ndi chung dp nham 

be mat khi mai d mirc dien ap 4V vdi ap lire 

thay doi tir (46 ^ 153)N/cnr chi tang trong 

pham vi hep. 

O' dien ap 6V khi tang P, nang suat mai tang 

theo. Thay rang: P dac trirng cho kha nang an 

sau ciia hat mai kim cuong vao hgp kim cirng 

ddng thai P cung dac trung cho khe hd can 

thiet de chat dien ly di dugc vao viing mai. 

Ngoai ra khi ap luc mai tang tao nen tiep xiic 

dn djnh ban che rung dgng trong viing mai 

Bang L Thanh phan hoa hgc, tinh chat vat ly, linh vuc ap dung cua mac hgp kim cung T5KI0 Theo TC 
Nga LOCT 3882-70(74). 

Nhom HKC 

Ky 
hieu Ky hieu 

(ISO) (Nga) 

Thanh phan hoa hoc 
(%) 

Tinh chat 

vat ly 

WC TiC Co " u 6 n 

(MPA) 
Do Cling 
(HRA) 

LTnh vu'c ap 
dung 

Hai cac bit 
(WC+'liC) 

P40 

(P30) 
1'5K10 85 10 1300 88.5 

Diing lam dao gia 
cong thep khi cat 

CO va dap 

Bang 2. Ket qua mai dien hoa hgp kim cirng T5KI0 bang da mai kim cuong khi tang dan ap luc mai ung 
vdi tung cap dien ap nhat djnh 

Ap lire mai N/cnr 

Tiel dien manh 1IKC (cm") 

Dien ap (V) 

Khoi luo'ng cat dugc sau 1 phiit (g) 

Do nham Ra (|jm) dat dugc 

Diiin lip (V) 

Khoi lugng cat dirge sau 1 phiil (g) 

Do nham Ra ().im) dat dugc 

Dienap (V) 

Khoi lirgng ciil dugc sau 1 pliiit (g) 

Do nham Ra (|am) dat dugc 

Dien ap (V) 

Khoi lirgng cat duoc sau 1 phiil (g) 

Do nham Ra (|.ini) dai dirge 

46 

0.33 

0.32 

0.33 

0.33 

0.48 

0.33 

0.63 

0.45 

61.5 

0.65(13 

0.42 

0.35 

0.43 

0.35 

0.62 

0.35 

0.8 

0.45 

92 123 

x5 x44c*36.7g) 

4V 

0.92 

0.45 . 

6V 

0.93 

0.45 

8V 

0.93 

0.40 

lOV 

1.0 

0.5 

1.67 

0.46 

2.5 

0,5 

2.1 

0,53 

2.17 

0.6 

153 

1.97 

0.48 

3.84 

0.55 

3.84 

0.63 

3.84 

0.65 
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Nang suat mai dat dupe cao nhat khi P = 153 
(N/cm-) la 3,84 (g/ph). P tang qua 153N/cm-
nang suat bat dau giam mac dii dieu kien 
dien ve dien ap de xay ra qua trinh dien hda 
van dam bao (U > 3V) dieu nay chi cd the 
dupe ly giai: 

Tang ap lire mai lam cho khe hd giua 2 dien 
cue giam, khi vupt qua gidi ban cho phep lam 
cho chat dien ly khdng vao dupe viing gia 
cdng, giam nang suat qua trinh hoa tan dien 
hoa. Qua trinh cat liic nay gan gidng qua trinh 
mai kim cuong khdng dien boa dan den nang 
suat giam. 

Dp nham be mat (Ra) trong qua trinh tang 
ap luc til' (46 -̂  153)N/cm^ d mu'c dien ap 
6V tang til' (0.33 -̂  0.55)p.m. Tdm lai d dien 
ap 6V khi tang ap luc don vj nang suat cat 
tang manh cdn dp nham chi tang trong 
pham vi hep. 

O dien ap 8V khi tang P cho qua trinh mai, 
nang suat mai tang theo, dieu nay cho thay 
rang: ap luc don vj dac trung cho kha nang 
an sau ciia hat mai kim cuong vao hpp kim 
cirng ddng thdi ap luc cung dac trung cho khe 
hd can thiet de cho chat dien ly di dupe vao 
viing mai. Ngoai ra khi ap lire tang tao nen 
tiep xiic dn djnh ban che rung ddng trong 
viing mai. Nang suat dat dupe cao nhat khi P 
= 153 (N/cnr) la 3,84 (g/ph). P tang qua 153 
N/cm^ nang suat bat dau giam mac dii dien ap 
hoa tan dien hda khdng nhd hon 6V dieu nay 
chi cd the ly giai: 

Tang ap lire mai lam cho khe hd giua 2 dien 
cue giam dan, khi vupt qua gidi han cho 
phep lam cho chat dien ly khdng vao dupe 
vimg gia cdng. Mat khac khe hd nhd liic nay 
be mat da va chi tiet gan nhu tiep xiic true 
tiep vdi nhau. O mirc dien ap nay da thay tia 
lira dien nhd, mdn da mai tang, Ra tang dan 
den nang suat giam. 

Dp nhap nham be mat (Ra) d muc dien ap 8V 
trong qua trinh tang ap hie mai tir (46 ^ 153) 
N/cm- tang tir (0.33 ^ 0.63))ain. 

Tdm lai: khi tang ap lire mai don vj d mirc 
dien ap 8V, nang suat mai tang nhung nang 
suat cue dai cung chi bang d mirc dien ap 6V 
con dp nham tang trong pham vi hep nhung 

dp nham cue dai cung vupt qua dp nham cue 
dai d muc dien ap 6V. 

6 dien ap lOV khi tang P thi nang suat mai 
tang theo. Dieu nay mdt lan nua lai dupe 
khang djnh rang: P dac trung cho kha nang an 
sau ciia hat mai kim cuong vao hop kim ciing 
ddng thdi ap lire mai cung dac trung cho khe 
hd can thiet de cho chat dien ly di dupe vao 
vimg mai duy tri qua trinh dien hda. Ngoai ra 
khi ap luc mai tang tao nen tiep xiic dn djnh, 
ban che rung ddng trong vimg mai. 

Tuy vay, nang suat mai d dien ap lOV dat 
dupe cao nhat khi P = 153 (N/cm") cung chi 
bang d inu'c dien ap 6V la 3.84 (g/ph). Ngoai 
ra d muc dien ap nay tia lua dien xuat hien 
nhieu hon, Idn han lam tang nhanh nhiet dp 
dung djch chat dien ly, mdn da tang nhanh. 

Khi nhiet dp chat dien ly tang len (qua 50 C) 
xuat hien hien tupng bde hoi nude lam thay 
ddi ndng dp dung dich dien ly, giam kha nang 
dien hda, dan tdi nang suat giam. Vay khdng 
can tang inu'c dien ap cao qua lOV trong 
qua trinh mai dien hda vi tang dien ap len 
cao xay ra hien tupng phdng tia lua dien rat 
manh, tang nhanh tieu hao da mai, tang 
nhiet dp chat dien ly. 

KET L U A N 

Ap lire don vj khi mai la mdt trong cac yeu 
td quan trpng nhat gay anh hudng den nang 
suat gia cdng. Tang ap luc don vj sd lupng 
vat lieu dupe eat di tang. Song su tang 
nang suat nay khdng phai luc nao cung cd 
the thuc hien dupe. 

Khi P dat den mdt gia trj nhat djnh 
(153N/cin") dii dien ap trong vimg mai tang 
(6V, 8V, lOV) nhung nang suat mai dien hda 
HKC T5K10 bang da kim ciro'ng dat dupe gia 
trj cue dai nhu nhau (3,84 g/ph). Mii'c dp 
phdng tia lii'a dien trong vimg mai va nhiet dp 
chat dien ly tang len theo chieu tang ciia dien 
ap trong vimg mai. 

Vay de dam bao nang suat khi mai hgp kim 
cung T5K10 bang phuong phap mai dien hda 
nen chpn dai dien ap mai tir (6 ^ 8)V. 

Dp nhap nhd te vi be mat (Ra) trong qua trinh 
tang ap lire mai tir (46 -H- 153)N/cm' d cac cap 
dien ap (4V, 6V, 8V, lOV) chi tang Irong 
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pham vi hep (0.32 ^ 0.65)^m, tuong duong 
vdi mdt cap dp nham. 

Vay dk dam bao chat lupng khi mai HKC 
T5K10 bang phuang phap mai dien hda nen 
chpn cap dien ap mai thap (4V). 

can cir vao cac ket qua thi nghiem va cac 
nhan xet tren cd the chi dan each lira chpn 
dien ap va ap lire khi mai dien hoa HKC 
T5K10 bang da mai kim cuong: 

1. Khi mai thd chi tieu dua ra la nang suat. 
can cir vao ket qua thi nghiem se cd thdng sd 
dien ap; ap lire don vj can cho qua trinh van 
hanh may mai de dat dupe nang suat cao nhat. 

Cu the khi mai thd T5K10 nen chpn: 

U = 6V : P = 153 N/cm' C5> q = 3.84 g/pb, R, 
= 0,55 pm. 

2. Khi mai ban tinh chi tieu dua ra liic nay la 
nang suat va dp nham be mat. Can cir vao ket 
qua thi nghiem, ket hgp chgn ddng thdi hai 
thdng sd tren ta se cd thdng sd dien ap va ap 
luc don vj p tuong irng cho qua trinh mai. 

Cii the khi mai ban tinh T5K10 nen chpn: U = 
6V ; p = 123 N/cm- o - q = 2,5 g/ph. 

3. Khi mai tinh chi tieu dua ra la dp nham. 
Can cir vao ket qua thi nghiem se cd thdng so 
dien ap; ap luc don vj can cho qua trinh van 
hanh may mai de dat dugc do nham cao nhat. 

Cu the khi mai tinh T5K10 nen chgn: 

U = 4V ; P = 46 N/cm- C5> q = 0,33 g/ph, R, = 
0,32nm. 
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SUMMARY 
AN INVESTGATING THE INFLUENCE OF GRINDING PRESSURE ON 
PRODUCTIVITY AND QUALITY IN ELECTROCHEMICAL GRINDING 
PROCESS WHILE CARBIDE COMPOSITION T5K10 IS MACHINED BY 
DIAMOND WHEELS IN DIFFERENT VOLTAGES. 

Tran Quoc Hung*, Nguyen Dinh Man 

College of Economics and Technology - TNU 

In this paper, a research has been done to investigate the influence of grinding pressure on 
productivity and quality in electrochemical grinding process while carbide composition T5K10 is 
machined by diamond wheels in different voltages. The purpose of this research is to find a range 
of grind pressure and working voltage that are suitable for rough machining and finishing 
machining processes of carbide composition T5K10. The results show that when the unit pressure 
increases, the grinding productivity also increases, too. However, if the unit pressure increases 
over a certain limit value, the grinding productivity decreases. Similarly, the voltage seUing on 
grinding area increases to a certain value when grinding productivity increases. When a value of 
the voltage is too high, spark discharge phenomenon occurs in grinding area that is the reason to 
reduce the productivity, quality and to increase consumption of the grinding wheel. 
Key words: process carbide composition, process materials have hight durability, ectrochemlcal 
grinding, methods process advanced, and grinding technology. 
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