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TOM TAT

Bai bdo trinh bay két qua nghién civu thire nghiém vé anh hwéng ciia vt liéu gia cong dén
lwc cat khi gia cong thép 40X trén may mai tron ngoai. Thuc nghiém dwoc tién hanh trén mdy mai
tron ngoai MW1320B voi da mai Cn46.TB,. G.V,. 400x40x203.50 m/s. Tac gia da su dung phuwong
phap quy hoach thuc nghzem dé xay dtmg mo hmh toan hoc mé ta anh hLmng cua do cung vat liéu
va dwong kinh cia chi tiét gia cong dén lyc cat trong qud trinh gia cong. Két qua nghién ciru cé thé
dwge dp dung trong san xudt va la co sé dé img dung cho cdc vit liéu tiwong tir.

Tir khéa: Théng s6 cong nghé; Luc cdt; Thép40X.
ABSTRACT

The paper presents the experimental research results on the influence of workpiece material
on cutting force during the machining of 40X steel on an external cylindrical grinding machine.
The experiments were conducted on an MW1320B cylindrical grinding machine using a Cn46.TB,.
G.V,. 400x40x203.50 m/s grinding wheel. The author employed the experimental planning method
to develop a mathematical model describing the influence of material hardness and workpiece
diameter on cutting force during machining. The research results can be applied in production and
serve as a basis for the application to similar materials.

Keywords: Technological parameters, Cutting force; 40X steel.

1. PAT VAN DPE

Mai la phuong phap gia cong tao ra cac
chi tiét may c6 do chinh x4c cao, chét luong bé
mat cao, gia cong dugc cac loai vat li¢u c6 co
tinh cao (do bén cao, do cung cao, v.v...), la co
sO cho sy ra doi cac loai may moc, thiét bi hién
dai. Vi vy, mai c¢6 vi tri rit quan trong trong
nganh ché tao.

Qua trinh mai thuc hién ¢ van tdc, ap
luc va nhiét d6 ving cit 1on. P4 mai ¢ cau
tao da dang, cac qua trinh 1y hod xay ra trong
ving tiép xuc phuc tap nén viéc nghién ciru,
diéu khién qua trinh mai gip nhiéu kho khan.
Tuy nhién, do cé nhitng uu diém noi troi va vi
tri quan trong trong gia cong co khi nén mai
duoc rat nhidu cac nha khoa hoc trén thé giGi
nghién cuu [1].
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Trong nghién ctru nay 1am rd anh hudng
ctia hai thong s6 cong nghé co ban 1a do cling
ctia vét liéu HRC va duong kinh cua chi tiét gia
cong d dén lyc cat F_khi gia cong thép 40X trén
may mai tron ngoai.

2. TRANG THIET BI VAT LIEU THI
NGHIEM

May dugc st dung trong nghién clru ndy
1a may mai tron ngoai MW1320B: tdc do quay
cua truc vat mai 1820 + 2230 (V/ph), duong
kinh chi tiét gia cong t6i da ®8 + 200mm, tong
cong suat tidu thu 4.24 kW.

Hinh 1. May mai tron ngoai MW1320B

Nham tng dung két qua nghién ctru vao
san xuat, tac gia da chon da mai do Nha may
P4 mai Hai Duong san xuat hién dang duoc st
dung rong rii ¢ Viét Nam. Pa c6 cac thong sb
phu hop voi diéu kién mai tinh thép 40X: Pa
mai Cn46.TB,. G.V,. 400x40x203.50 m/s.

2.1. Miu thi nghi¢m

Vat liéu thi nghiém la thép 40X c6 do
cung sau nhiét luyén dat 40 + 60 HRC. La thép
hop kim véi crém duge dung dé ché tao cac chi
tiét c6 duong kinh nho (20 + 40), hinh dang
tuong ddi phtc tap nhu banh ring, truc bac
chét v6i doi hoi tinh chdng mai mon tuong doi
cao.
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Hinh 2. Mdu thi nghiém

Két qua phan tich thanh phan hoa hoc
ctia mau thép 40X nhu bang 1.

Bdng 1. Thanh phdn héa hoc mdc vt lieu 40X

Thanh phin héa hoc trung binh cic nguyén t (%)

Mac vit li¢u

C Mn

P

S Si Cr

40X

0,36 0,44 | 0,50+ 0,80

<0,035

0,17+0,37 | 0,80+ 1,10

2.2. Thiét bj do luc

Luyc cat ca‘?}n do P, P thong qua ,chi tiét
gia cong 2 lam bién dang miii tdm 3. Bién dang
nay lam thay doi dién tré ctia cac tenzo duogc
dan trén miii tim, do d6 1am thay d6i dong dién
qua tenzo. Sy thay d6i dong dién nay duoc lay
lam tin hi¢u do [3].
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Hinh 3. Thiét bi do lyc trén mdy mai tron ngodi
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3. KET QUA VA THAO LUAN
3.1. Thi nghiém

V6i hai théng sb dau vao s& thay doi
cta qua trinh thi nghiém (HRC va d) s€ c6 2~
=22 = 4 diém thi nghiém gdc (& mirc mé hoa
-1 va +1); va nén lua chon it nhat 3 diém trung
tAm (6 mirc ma hoa 0) [2]. Nhu vay, ké hoach
thi nghiém s& bao gdm 7 diém va duoc sap xép
nhu trong bang 3.

Bang 2. S6 liéu thuc nghiém

lilelt Bién thye nghiém lerc
ma hoa : * cat
TT
TN A Puwong
Po cim )
%R C)g kinhd | P (N)
(mm)
1 -1 -1 45 20 5.68
2 0 0 50 25 6.4
3 0 0 50 25 6.42
4 -1 1 45 30 6.28
5 1 -1 55 20 6.45
6 0 0 50 25 6.43
7 1 1 55 30 7.14

Gia tri cac thong sé HRC, d trong qua
trinh thi nghi¢m duogc chon theo kinh nghiém
thuc té trong san xuat va phi hop véi loai
méay dang st dung thi nghiém. Tién hanh thi
nghiém theo trinh ty da thiét ké vai gia tri cia
céc bién tai cac mirc nhu trong bang 2. C6 dinh
ché do cat o muc S,= O.SII}/p; n = 1§0V/p; t=
0.01mm, moi thi nghiém tién hanh 3 1an sau do6
liy gi4 tri trung binh [3].

3.2. Két qua

Sau khi xir Iy sd liéu, kiém tra kha
nang lam vi¢c ctia mod hinh va loai bd cac hé $6
khong du murc y nghia, ta thu dugc moé hinh luc
cit tiép tuyén nhu sau:

P =0,2388. HRC**% 4>
Quan h¢ gitra nham bé mat va ché do
cat la ham mil, lugng chay dao anh hudng dén

d6 nham nhiéu hon phu hop véi cac nghién ciru
1y thuyét trude do [4].

P{V)

Hinh 4. Anh huwong cua vat liéu dén lyc cat
4. KET LUAN

Tu mot sd két qua da thuc hi¢n trong
nghién ctru ndy, tic gia bai bao rit ra mot s két
ludn khi gia cong thép 40X may mai tron ngoai
MW 1320B bang d4 mai Hai Duong Cn46.TB,.
G.V,. 400x40x203.50 m/s nhu sau:

Ca HRC, d déu c6 anh huong dang
ké dén P . Do cung HRC anh huong 16n dén
luc cét, do cung cang cao thi luc ct cang 16n.
Puong kinh ciia chi tiét gia cong cang 16n thi
luc cat cang 16n.
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C6 thé Gmg dung két qua trén vao trong
thuc té san xuat. Tir két qua thi nghiém trong
bang 2, trong nghién ctru tiép theo chung t6i
s& tién hanh nghién ctru bd sung yéu té anh
hudng 1a chiéu sau cit t, van toc cta chi tiét n,
luong chay dao doc ctua da S, va stir dung thuét

4
.....

giai toi uu dé tim gia tri toi uvu cia b thong so
cong ngh¢ nham nang cao dugc nang suat va do
bong bé mat gia cong. %
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