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ANH HUONG CUA CAC THONG SO CONG NGHE KHI GIA CONG
VAT LIEU THEP GIO HSS - M2 BANG PHUONG PHAP DIEN HOA

THE INFLUENCE OF TECHNOLOGICAL PARAMETERS ON HSS - M2 MATERIAL
BY ELECTROCHEMICAL MACHINING METHOD

Nguyén Vin Hiéu, Tran Anh Son, Nguyén Vin Thoai
Truong Pai hoc Su pham Ky thuat Hung Yén

TOM TAT

Nghién ciru trinh bay két qua khdo sét s dnh hwéng ciia cdc thong so cong nghé cuong do
dong dién (I), hiéu dién thé (U) va nong dé dung dich dién phan (C) dén dé nham bé mat (Ra) khi
gia cong dién hoa vat liu thép gio HSS - M2, dua trén co so phwong phdp quy hoach thuc nghiém.
Két qua nghién ciru sé la can cir dé lra chon cdc thong sé cong nghé khi gia cong dién héa va tao
co so cho nhitng nghién curu sau hon trén nhom vat liéu thép gio HSS.

T khéa: Thép gio; Gia cong dién héa; D nham bé mdt.
ABSTRACT

In this study, the influence of technological parameters intensity of the current (I), voltage
(U) and concentration of the electrolyte solution (C) on the surface roughness (Ra) of HSS - M2

material by electrochemical machining was investigated, based on experimental planning method.
The research results will be the basis for selecting technological parameters when electrochemical

machining and for further studies on the HSS material group.

Keywords: High-speed steel; Electrochemical machining; Surface roughness.

1. PAT VAN PE

Thép gio la vat li€u c6 do cung cao, co
tinh va tinh thAm t6i tot nén dugc Gng dung rat
rong rai trong nganh co Kkhi dé ché tao dung cu
cit got kim loai. Yéu cau chung d6i véi dung
cu cit 1a do chinh xac cao, kha ning cat got tot.
Vi vay, viéc gia cong vat li¢u cung nhu thép gio
voi do chinh xac cao 1a kho khan [1]. Phuong
phép gia cong dién hoda la phuong phap gia
cong khong tiép xtc (hinh 1) c6 thé gia cong

duoc cac loai vat liéu dan dién rat cing ma
khong lam dung cu bi mai mon, khong tao ra
mg suat du, khong gy bién dang do luc cat va
khong gdy anh hudng bé mat boi nhiét [2-4].
Do d6, trong nghién ctru ndy, tac gia budc dau
khao sat sy anh hudng cua céac thong s6 cong
nghé trong qua trinh gia cong dén mot trong
nhing yéu t6 quan trong c6 anh hlrong dén kha
nang lam viéc cua chi tiét 1a chat luong bé mat
chi tiét gia cong.
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2. THIET BI VA PHUONG PHAP THUC
NGHIEM

2.1. Thiét bi thi nghiém

Pé tién hanh thi nghiém, mot module
gia cong dién héa co ciu triic nhu hinh 2 da
duoc thiét ké va ché tao voi cac théng s6 chinh
duogc cho trong bang 1. Dién cuc déng duoc s
dung lam dung cu gia cong v6i dong dién va
hiéu dién thé gia cong duoc diéu chinh trong
pham vi tir 1+3 (A) va tir 1+ 30 (V) tuong Gng.
Dung dich dién phan duoc cdp vao ving gia
cong nho mdt bom tang ap sau do6 duogc loc
sach can va thu hoi dé tai sir dung, qué trinh
nay dién ra tuan hoan cho dén khi két thuc qua
trinh gia cong.
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Hinh 2. So' d6 nguyén Iy gia céng dién héa

Bdng 1. Théng sé mdy gia cong dién héa

TT Théng sb Pham vi diéu chinh
. Dién ap vao AC 110V hodc 220V
(V/Hz) (50/60 Hz)
2 bién 4p gia cong 0+30V (DC)
3 | Dong dién gia cong 0+15A
4 | Kichthuocmay | +00%350x150
(mm)

Vat li¢u thép gio HSS - M2 c6 thanh
phan hoa hoc cho & bang 2, dé qua trinh gia
cong dién ra lién tuc thi viéc lya chon dung
dich dién phan can tranh duge hién tuong tao
thanh 16p mang thy dong trén bé mit andt (chi
tiét) nén cac mudi co géc Cl- khong duge chon
vi sy hinh thanh cua hop chat molipdenchloride
(MoCl,) khong tan s& lam cé}n tro qyé trinh gia
cong. Vi vay, dé dat duoc két qua toi uu, trong
nghiép cuu nay dung dich dién phan Na,SO, ¢
cac nong do tr 5+9 (%) da dugc st dung.

Cac miu gia cong duge chuan bi véi
kich thudc 50 x 25 x 4 (mm) nhu hinh 3a. Sau
khi gia cong, dd6 nham cua bé mit gia cong
dugc do trén may do do nham Mitutoyo SJ-410
v6i do phan giai 0,001 pm. Dé dam bao su 6n
dinh trong qua trinh do va do chinh xac cua gia
tri do, cac phép do dugc thyc hién hai lan tai
hai vi tri khac nhau (1, 2 - hinh 3b), két qua do
dugc 1y 1a gid tri trung binh cua hai gid trj do
nhan duoc.
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Bdng 2. Thanh phan héa hoc ciia thép gié HSS - M2

Nguyén t6 Thanh phin (%) = <POi gg:‘n%)rié“g Ifllg‘z'y:;“t‘:f Hoa tri
Carbon (C) 0.85 2.26 12.001 2
Crom (Cr) 4 7.19 51.996 2
Molybden (Mo) 5 10.28 95.94 4
Volfram (W) 6 19.25 183.84 6
Vanadium (V) 2 6.0 50,94 3
Sét (Fe) 82.15 7.86 55.845 3

Hinh 3a. Mau gia cong

Hinh 3b. Bé mat gia cong va cac vi tri do do nham

2.2. Phwong phap tién hanh thyue nghiém
Pé khao sat sy anh huong ciia cac thong

s6 cong nghé cudng do dong dién (1), hiéu dién
thé (U) va ndng d6 dung dich dién phan (C) dén

d0 nham bé mat (Ra), cac bé mat gia cong voi
kich thudc 35 x 6,5 x 0,5 mm dugc gia cong
trén cac mau voi cung mot chuong trinh gia
cong.

Nghién ctru sy anh hudng dong thoi cua
cac yéu t6 cong nghé trén, cac nghién ciru trude
day da chi ra ring mdi quan hé gitra d6 nhap
nho té vi 16p bé mit véi cac thong sé cong nghé
tuan theo quy luat toan hoc ctia ham sé mii (phi
tuyén).

R =K, I“UPCY (1)

Str dung phuong phép quy hoach thuc
nghiém truc giao cho phép xay dung mo hinh
toan hoc biéu thi quan hé phu thudc giira cac
thong s6 dau ra va cac thong sb dau vao (k)
[5]. Vi bai toan dit ra thi ta ¢6 3 yéu té anh
huong (théng sé dau vao) 1a I, U, C, vay sd
thuc nghiém can thiét 1a 2° = 8 thi nghiém tng
v6i cac gia tri cia cac thong sb cong nghé dau
vao nhu trinh bay & bang 3. Trong 8 thi nghiém
theo quy hoach thyc nghiém, gia tri cua cac
bién duoc xay dung nhu sau: I € (1, 2, 3) duoc
ma hoa trong ma tran thuc nghi¢m bai bién X
U £ (10, 20, 30) dugc ma hoa trong ma tran
thyc nghiém boi bién X; C € (5, 7,9) duge ma
hoa trong ma tran t}}uc nghiém bdi bién X3~. Cég
thi nghiém dugc tién hanh va dugc cac mau dé
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do d6 nham nhu trén hinh 4 véi cac két qua do
d6 nham dugc trinh bay trong bang 4.

Bdng 3. Ma trdn thi nghiém cdc théng sé dau vao

Bién mi hoa Bién thye nghi¢m
TT U C
X, X, X, | I(A) V) | (%)
1 -1 -1 -1 1 10 5
2 +1 -1 -1 30 10 5
3 -1 +1 -1 1 30 5
4 +1 +1 -1 3 30 5
5 -1 -1 +1 1 10 9
6 +1 -1 +1 3 10 9
7 -1 +1 +1 1 30 9
8 +1 +1 +1 3 30 9
Bdng 4. Bang két qua do dg nham
% | Thong so con Keét qua do d§ nham
Mau ngghé i ! bé mzjt.
(i) (g) ("(/i ) Ra, Ra, Ra
1 1 |10 | 5 |1.005 1.021 |1.013
2 30| 10 | 5 |0.867| 0.785 | 0.826
3 1 |30 | 5 ]0.821 | 0.884 | 0.853
4 3 130 5 10619 0.653 | 0.636
5 1 | 10 | 9 ]0.825| 0.864 | 0.845
6 3 110 9 10669 0.601 | 0.635
7 1 130 9 0.618] 0.694 | 0.656
8 3 130 9 (0475 0473 | 0474
3. KET QUA VA BAN LUAN

3.1. Xy dung phwong trinh hdi quy

Thuc hién céac thuét toan dé dua phuong
trinh (1) v€ phuong trinh hoi quy c6 dang:

Y=b,+bx, +bx, +bx, 2)

Dua vao két qua do do nham ¢ bang 4,

lan luot thyc hién cc bude tinh todn dé xac
dinh cac h¢ so trong phuong trinh hoi quy theo
phuong phap quy hoach thuc nghiém, ta dugc:

Y =1.2355-0.25194x, - 0.22276x, - 0.42571x, (3)

Hinh 4. Céc mau do dé nham

3.2. Toi wu hoa cac thong sb6 cong nghé

Tir phuong trinh hdi quy thuc nghiém
(3) suy ra duoc phuong trinh biéu dién mbi
quan hé giita d6 nham bé mit (Ra) véi cac
thong s cong nghé (I, U, C) ¢6 dang nhu sau:

R = e!:2355 J(-0.25194) [ J(-0.22276) ((-042571)

a

Ung dung phan mém Mable cho phép
tim duoc gia tri téi wu ctia ham hoéi quy dat
Ra . =0,47983 tai (I, U, C) = (3, 9, 30). Gia tri
nay rat gan voi két qua thuc nghiém do duoc 1a
Ra=0,474tai (I, U,C)=(3,9, 30). Két qua nay
thém chtng t6 phuong trinh hdi quy trén hoan
toan co6 nghia.

4. KET LUAN
Trong nghién ctru ndy, bang phuong

phap quy hoach thuc nghiém da xay dung duoc
mbi quan hé giita 6 nham bé mit (Ra) véi ba
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thong sb cong nghé I, U, C thong qua phuong
trinh hoi quy (3) khi gia cong vat liéu thép gio
HSS - M2 bang phuong phap dién hoa. Tir do,
xac dinh dugc gia tri thong s6 cong nghé toi
wu véi 1= 3A, U =30V, C = 9% dé dat dugc
chit luong bé mit gia cong 14 tot nhat. Két qua
nghién ctru cling 1a co s¢ dé lya chon loai dung
dich dién phan va cac thong s cong nghé phu
hop trong cac nghién ctru tiép theo trén nhom
vat liéu thép gié HSS.+
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