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NGHIEN CU'U ANH HU'dNG CCiA MAT 00 DONG VA THOI 
GIAN MA BtH SLP PHAN B 6 HAT MAI KHI CHt TAO OA MAI 

CBN BANG PHU'aNG PHAP MA DIEN 

RESEARCH ON E^LUENCE OF CURRENT DENSITY AND PLATING TIME 
TO THE DISTRIBUTION OF ABRASIVE GRIT IN FABRICATING CBN 

ELECTROLATED GIONDING WHEEL 

Tr4n Thi VSn NgaS Tru-<mg Hoanh Sô l̂  Tran VTnh Himg^ 
'Trudng Dai hpc Giao thong Van tai 
^Truang Dai hpc Bach Khoa Ha Ndi 

^Trudng D?i hpc Su phsim Ky tiiuat Hung Yen 

TOM TAT 

Bdi bdo ndy trinh bdy mot so kit qud nghien cuu su dnh hu&ng cua mat do ddng vd thai gian 
mg^ den sie phdn bo cua hg.t mdi tren bemgtdd thuc nghiem, khi che tao da mdi CBN bang phuang 
phdp ma dien bdng dung dich Watts. Be mat dd mdi che tao duac quan sdt bang kinh hien vi dien 
tu quet (SEM) di xdc dinh mat do hat mdi vd suphdn bo cua hat mdi tren be mat da khi thay doi 
m^t dp dong dien vd thai gian ma. Kit qud th^c nghiem cho thdy, khi mat do dong vd thai gian ma 
tdng, mat do hat mdi phdn bo tren be mat tdng. Neu mat do dong vd thai gian ma khong du se lam 
hat mdi phdn bo khong deu. Then gian ma composite Ni-CBNhgp ly Id 5- 10 phut, mat do dong dien 
phu hap tu 3-8A/dm^. 

Tw khoa: Mg. Ni-CBN; Suphdn bo cua hgt; Dd mdi che tgo bdng phuang phdp mg dien; Dd 
mdi CBN lien kit Urn logi bdng phicang phdp mg dien. 

ABSTRACT 

This paper presents research on influence of current density and plating time to the distribution 
of CBN grit of the electroplated grinding wheel with Watts solution. By changing the parameters of 
the plating process such as current density and plating time, their effect on the distribution of the 
abrasive grits in core were defined. The surface of CBN electroplated grinding wheel were observed 
by scanning electron microscope (SEM) to define the distribution of CBN grits on the surface of 
the core. The experimental results showed that when the current density and plating time increases, 
the density of CBN grits on the surface increases. If the current density and plating time were 
not enough, the distributions were non-uniform. Time plated Ni-CBN composite reasonably 5- 10 
minutes and density current from 3-8AJdm^. 

Keyv/ords: Electroplating Ni-CBN, Distribution of grit. Electroplated grinding whell. ; "̂  
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1. MO DAU 

Bi mai CBN chS tao bang phuong phap 
ma di$n c6 nhieu uu diem nhu: Co khi nang 
mai v^t Heu co dp ciing cao, h | so mai ldu, 
khi nang chiu nhiet cao dang dugc sft diing 
rSt pho bi8n trong cic nguyen cong mai djnh 
hinh, d^c biet la mai vat lieu thep cac bon 
sau nhi$t luyen, mgt loai vat lieu dugc sii 
dung pho bien de ch^ tao chi ti^t may [1,2]. 
Vi vay, vifc nghiSn cihi ch6 tao da mai CBN 
bang phuomg phip ma dien dang la m6t trong 
nhiing vin ih dang dugc quan, tam nghign 
cilu trong cong nghijp chS tao da mai. Cic 
nghiSn cihj da chi ra rang, kim loai dS t̂ o ciu 
hSn ket tot trong da mai chS tao bing phuong 
phap ma diSn la niken [3-^6]. Nhu viy, qua 
trinh tjo lop phu hat mii CBN tren bi mJt 
loi kim lo^ chinh li su dung cong nghe ma 
composite Ni-CBN dS chi tao lop phu hat 
mii. Be maniken composite thudng sii dimg 
hai loai la dung dich Watts va dung dich 
Simphamate, tuy nhien dung dich Watts co uu 
diSm la gii thinh re va it doc vi co nhi^u cong 
trinh nghien ciiu sii dung dung dich Watts Si 
maniken composite [7+11]. 

Qui trinh tao lop ma hat mii CBN tren 
be mat loi cin dim bio su phan b6 d6ng dSu 
cua hat mai vi no inh huong din khi nang 
cat got cua di. Chinh vi vay, viSc nghife ciiu 
thong s6 cong nghe chmh cua qua trinh m? 
inh hudmg den sir phan bd cua h t̂ mii trong 
qui trinh mj ldp hat mai len hi mat than di 
la rat cin thidt. Cd nhieu thdng sd cdng nghe 
anh hudmg ddn su phan bd ciia hat mii nhu 
mat do hat mii, mit do ddng dien ma, thdi 
gian ma v.v. Bii bio nay chi tap trung iim rd 
su inh huong cua hai thdng sd quan trgng cila 
qui trinh ma la thod gian ma vi mit do ddng 
dien ma ddn su hinh thanh va phan bd cua hat 
mii tren bd mat di. 

2. V^T LIEU VA PHUONG PHAP 
NGHlfiN CfitJ 

2.1. Vat USu 

Cic hat CBN dugc chon dd chS tao da 
mai li hat CBN cua hang Chaugsha 3 better 
Ultra-Hard Materials Co., Ltd, Trung Qndc 
(http://www.3bdiamondrcom) co kich thudc 
96 + 106pm. Qui trinh ma Ni-composite dugc 
tiSn hinh vdi dung dich ma niken Watts vdi 
him lugng cac chit: NiSO,: 300 gA, NiCl̂ r 60 
g/1, H3BO3: 30 g/1; pH=4 + 4.5. Ndng dd cua 
hat CBN pha vio dung dich dd ma composite 
Ni-CBN la 160g/l; Anot dugc su dving li niken 
kim loai dS bd sung can bang vdi lugng ion Ni 
phdng didn tren cat6t. Catdt dugc sii dimg'la 
thep €45 dugc dat nam ngang vi quay lien tiic 
trong qui trinh ma. Dung dich ma dugc dun 
ndng vi khuiy bang miiy khuiy tu gia nhidt 
vdi tdc do khuSy 160 v/phiit. Cic thong sd dl 
khao sit cdng nghS dugc bidn ddi theo yeu ciu 
nghidn ciiu la: Thdi gian mfi, mit do ddng m?. 

2.2. Phmmg phap nghiSn ciiu 

Qua trinh chd tao ldp phil hat mii dd di 
mai CBN bing phuong phap ma dien dugc 
thuc hien bing 3 giai doan. Giai doan 1: Ma 
ldp ma niken vdi dung dich ma su dung la 
dung dich Watts nhim tjo ldp ma nen dim bao 
su liSn kSt tdt giua hat mii va loi kun loai; Giai 
doan 2: Ma gan cic hat CBN len loi kun loai 
bang cich sft dung phuong phip ma composite 
Ni-CBN, vdi dung dich ma sft dung la dimg 
dich Watts cd pha h?t CBN. Bay li giai dop 
quan trgnganh hudng dSn sir phin bd cua hat 
mai tren bd mat di mii chS tao; Giai doan 3: 
Ma ldp ma niken vdi dung dich ma sft dung li 
dung dich Watts dS chdn lip cic hat CBN da 
dugc gin len loi d giai doan 2, nhim tao ciu 
lidn kStcua hat mii vdi bS mJt di dim bio kha 
nang cat ggt cua di mii chS tao. 
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Giai doan 2, quyet djnh den su ph§n bd 
cua hat mai tren be mat da mai che tao, chinh 
vi vay, tien h^ih thi ngln$m m^ thay ddi cac 
Ihdng sd cdng nghe cua qua trinh ma dien 
trong giai doan n^y de tim hieu cac yeu td anh 
hudng den su phan bo cua hat mai. 

Be mat cua mauda mai duac quan sat 
bang ldnh hien vi dien tu quet (SEM) JEOL 
JSM-6510LV voi ty Id phong dai la x50 va 
xlOO va X 200 ISn de quan sat miic dd phSn bd 
cua h^t mai. Mat dp phan bd cua h£it duac xac 
dinh bang each chup anh SEM vdi ty le phong 
dai xlOO tai 2 vi tri khac nhau. Sau dd tidn 
hanh ddm hat vk xac dinh sd hat mai. De dac 
trung cho mat dp phan bd hat mai dua ra he sd 
KPBT duac xac dinh bang cong tiiuc sau: 

Kpgj. = ̂ °^^^°"Chat/mm') (1) 

3. KET QUA VA THAO LUAN 

3.1. NghiSn ciiu Snh hirdng cua m^t do ddng 
den sv phan b6 cua h j t mai 

TiSn hinh thuc nghiSm vdi cic mit do 
ddng diSn khic nhau dS nghidn ciiu inh hudng 
cua mat do ddng ddn su phin bo ciia hat mii 
trong ldp ma composite. Khio sit d cung diSu 
kien: T= 55°C, t^ composite 5 phut, tdc do 
quay cua chi tiSt la n„= 0,7 v/phiit, mat do 
ddng i= 1; 3; 6; 8 A/dm\ vdi cac miu c6 ky 
hieu la M16, M3, M4 vi M6. 

Mat do hat mii dugc quan sit trdn be mat 
ciia miu trdn kinh hidn vi dien tu quet nhin 
thiy cac hat phan bd tuomg ddi ddng deu trdn 
be mat mau nhu quan sit tren hinh 2 vi hinh 3. 

DS xac dinh mat do hat thuc te tiSn hinh 
ch\ip SEM va dem hat tai 2 vi tri bat ky cua 
mau, nhu hinh 4. 

a) iA=l A/dm' b)U=3A/dnf c)iA=6A/dm' 
Hinh 2. Anh SEM XSO 

a) iA=l A/dm' b)iA=3A/dm' c)iA=6A/dm' 
mnh 3. Anh SEMX200 

d)iA=8A/dm' 
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=84,83 hif t/mm- g)K,„=8],37 hat/mm' h)K^^^=91,35 haf/mni 
Hinh 4. Kit qud dim hat tren dnh SEMxlOO: 

a,b) Tgi hai vi tri ciia mdu M16: cd) Tgi hai vi tri ciia mdu M3: 
e,g) Tgi hai vi tri cda mdu M4: h,i) Tgi hai vi tri ciia mdu M6 

Can cu vio ket qui ddm hat thuc td cho vio 
gii tri bang 1 dS tim dugc mat dd hat mii phan bd 
thuc tS Kj,^ Dua vao sd hpi niy tidn hanh ve dd 
thi quan hd cua he s6 KPBT nhu Mnh 5. 

Bang 1. Quan he cua mgt do dong va mgt do hgt mai 

TT 

1 

2 

3 

4 

Mat do ddng 
(A/dm^) 

1 

3 

6 

8 

M| t do hat (h^t/rnm^) 

VTl 

64,44 

77,49 

84,83 

91,35 

VT2 

63,62 

75,04 

81,37 

91,35 

Tnmg 
binh 

64,03 

76,26 

83,20 

91,35 

Mlt.t.U,„ (A/dm*) 

Hinh 5. Quan he cua KPB va mat ig dong dien 

a) Nh$n xet: 

Mat do ddng inh hudng Idn ddn kha 
nang phin bd cfta hat mii CBN tren bS mjt 
phoi ma. Muc do bim cfta hat mii tang theo 
su tang cfta m^t dd ddng. Ciing mgt didu kidn 
thi nghidm, khi mat do ddng tang thi lugng hjt 
mii kdt tmh trdn bd mat cfta di tang. Khi mit 
do ddng ting tft 1; 3; 6; 8 A/dm^ thi he sd K„, 
nhin cic gia tri 64,03; 76,26; 83,20; 91,35. 

Khi mat dd ddng tang thi mftc dp hat 
mai phan bd tang Idn nhm ro khi quan. sit trfin 
kinh hiSn vi dien tft quet tft huih 2 vi Mnh 3. 
Khi mit do ddng nhd i= lA/dm^ mdt sd vung 
tren be mat miu hat phan bd khdng ddng ddu 
nhu trdn hinh 2a vi hinh 3a, didu niy cd thd Vj 
giai li do mat do ddng be ndn trong qui trinli 
ma composite, lugng niken kSt tua USn bd mat 
phdi mj be Idiong dft dS giu mgt sd hat mai 
bim trdn bd mat phdi ndn bi bong ra khi phdi 
quay. 
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3.2. Anh hudng cila thdi gian ma composite 

I, TiSn hanh th\rc nghiem vdi cic thdi gian 
ma composite cfta mau khic nhau de, nghiSn 
cftu inh hudng ciia tdc do quay cfta chi tiSt dSn 
suphin bd cfta hat mai trong ldp ma composite. 
Khio sit d cftng didu kidn: T= 55 °C, mat dp 
ddng i= 3 A/dm ,̂ tdc do quay cfta chi tidt la 

n̂ ,= 0,7 v/phut, thdi gian ma composite t^ lin 
lugtli3;5; 10; 15 phut vdi cac mlu cd kyhieu 
liM17;M3;MlvaM8. 

Su phan bd cfta hat mii trSn bS mat miu 
dugc quan sit tren cic inh SEM cfta cac mau 
nhu hinh 6 vi hinh 7. 

a) tN^BN=3phut ) tJfi-CBN=5phut c) tJf-CBN=10phut 
Hinh 6. Anh SEM xSO 

d) tJf-CBN^15phut 

a) tJi-CBN=3 phiit bJtJii-CBN^Sphiit c)tJi-CBN=10 phiit 
Hinh 7. Anh SEM'X200 

d)t N-CBN=15phut 

Mat do hat mii dugc quan sat trdn bS mat cua man tren kinh hien vi quang hgc va kinh hidn 
vi dien tft quet nhin thiy cac hat phan bd tuong ddi ddng ddu trdn bd mat miu. Dd xic dinh mit d0 
hat thuc te tidn hanh ch\ip SEM vi ddm hat tai 2 vi tri bat ky cfta maij nhu hinh 8. 

S)K^^83,20hgt/mm> g)K,^=84,83 hgt/mm' ^ h)K^^=92,17 hat/mm' i)K^g^=90,S4 hgt/mm' 
Hinh 8. Kit qua dim hgt tren anh SEMxlOO: 

a,b) Tgi hai vi tri cua mdu Ml 7; c,d) Tgi hai vi tri ciia mdu M3: 
e,g) Tgi hai vi tri cua mdu Ml: h, i) Tgi hai vi tri ciia mdu M8 
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Bdng 2. Quan he cm thai gian mg vd mat do hgt mdi 

TT 

1 

2 

3 

4 

M|td6ddng 
(A/dm") 

1 

3 

6 

8 

M|td$b^t(h9</min^ 

VTI 

64,44 

77,49 

84,83 

91,35 

VT2 

63,62 

75,04 

81,37 

91,35 

Trung 
binh 

64,03 

76.26 

83,20 

91.35 

U U U U U I M U . 0 M 4 1 U 

Hinh 9. Quan he ciia KPB vd thdi gian mg 

Can cu vio kdt qui ddm hat thirc td cho 
vio gia tri bang 2 dd tim dugc mat dp hat mai 
phin bd thyc td Kp^^ Dua vao sd lieu n iy tidn 
hanh ve dd thi quan he cua hS sd K, nhu 
hinh 9. • '' 

Nhgn xet: 

Tren be mat miu nhan thay sir phan bd 
tuong ddi ddng ddu cua hat mii. Ddi vdi mau 
M17, do thdi gian ma composite t =3 

phftt nlid nen con xuit hidn mdt sd viSigh^tmii 
phin bd chua dong deu nhu trdn hmh 6a v i hmh 
7a. Didu nay, ciing thS hidn, khi ddm hat d 2 
vftng khic nhau thi cd su chdnh lech nhidu giua 
mat do hat mii tai 2 vung (hmh 8a,b). Tai miu 
CO thdi gian ma Idn M8 (t = 15'nhiifl 

xuat hidnmdt sd hat hi chdSglTidn nhau w i 
be mat mau nhu quan sit hdn hmh 7d Qua dd 
cho thay, thdi gian thich hgp ma trong khoing 
hi 5-10 phut. ' 

Thdi gian ma composite anh hudng ddn 

mftc do phin bo cfta h?it mi i CBN trenj 
phdi m j . Mftc d$ b im cua h?t mii t 
thdi gian m(i chi tiSt ma. Khi thdi g ianl 
ch i t i ^ t t ang tu3 ;5 ; 10; 15 phftt, hd sd I<" 
c ic g i i tri tang d in 59,54; 76,26; 84,01;^ 
cho thdy la khi thdi gian ma tang thi li 
CBN trdn bS mat phdi ma tang. Do vjiy,|l 
thay ddi thdi gian ma composite thich 1: 
cd thd thu dugc mat dp h?it trSn bS mat d 
mong mudn. 

4 .KETLU4JV 

Tft cac kSt qu i nghiSn cftu da dat tren 
diy, mdt s6 kSt luiin sau dugc rut ra: 

- Cd thS sft d m g sft diing cdng nghe mj 
composite Ni-CBN dS t§io ra ldp ph i cua da 
mi i CBN bing phuomg phip m£i diSn. 

- Su phan bd Cfta hsit mi i trdn bd mat di 
phv thudc mit dd ddng diSn v i thdi gian ma, 
Khi mit dg ddng v i thdi gian ma tang thi mJt 
dp phan bd cfta hat mai frSn bS mJt loi tang. 
Khi mat dd hat mai v i thdi gian ma nhd tlii se 
l im cho cic hat mai phan b6 khdng ddng ddu 
trdn be mat loi. Thdi gian ma dS gin hat mai 
phu hgp l i 5-10 phftt v i mat dd ddng didn phu 
hgpIi3-8A/dmJ.«:« 
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