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STUDYING THE THEORY OF DEFORMATION OF COVERED SURFACE TO
IMPROVE THE QUALITY OF MACHINING
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TOM TAT

Tdc gid trinh bay co s6 Iy thuyét vé phirong phdp tinh todn dién tich bé mdt tiép xiic kim logi
voi dung cu bién dang déo khi can nghiéng san pham ddc véi muc tiéu tao hinh profin ciia vt can
dang tron xoay, lam co sé ban dau cho viéc tinh liec cdn can thiét dé thiét ké cong nghé ap dung cho
san phcfm dién hinh dwoc lua chon.

T khéa: Bién dang; Bé mt tiép xiic; Chdt hrong gia cong; Can dic,; Can tron.
ABSTRACT

The author presents the theoretical basis for the method of calculating the metal contact
surface area with a plastic deforming tool when rolling solid products at an angle with the goal
of shaping the profile of the rotating circular rolled object, making Initial basis for calculating the
necessary rolling force to design technology applicable to selected typical products.

Keywords: Deformation; Contact surface; Processing quality; Solid rolling; Hire round.

1. PAT VAN PE Néu bo qua cac sd hang binh phuong
ctia Ar va BC trong biéu thirc d6 thi:
Khi can ngang san pham dac hinh tron

xoay giita cac truc can tron, bé mit tiép xtc co AP

thé tinh nhu dién tich cua mot hinh chir nhat c6 BC = ——

canh dai bang chiéu dai truc can hodc san pham r+ R (1)
can, con bé rong thi phu thudc vao gia trj caa 2R.r

luong bién dang déo hudng kinh Ar, ban kinh b~ m'& d

phoi r va ban kinh truc can R. Vi dd chinh xac -
du can thiét dé ap dung trong thuc tién co thé

. i St dung phuong trinh (1) c6 thé tim
coi AB = AC (hinh 1), khi do, [1]:

dugc chiéu rong 1y tudng ciia bé mit tiép xuc,
- - con trén thuc té no sé co gia tri hoi 16n hon vi
AB = \[(r + Ar)? —(r+ BC)* = \JR* - (R~ BC)? =b ¢6 sy truot kim loai vé hudng nguogc lai theo
duong ndi tAm truc cua cac truc can va phoi
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can. Su dich chuyén kim loai d6 xdy ra la do su
de lun dong thoi voi bién dang nén dan hoi cua
cac truc can va phoi can.

2. BIEN DANG TIEP XUC

Hinh 1. So do bién dang phéi kim logi ddc khi can
ngang [2]

Sy xuét hién bién dang d¢ Iun d6 co thé
duoc giai thich boi gia thiét cho rang: tai diém B
(hinh 2) té¢c d6 goc ctia truc can 16n hon so véi toe
dd phoi cén va do vay, cac truc can c6 xu huong
tién toi day lui mot phan kim loai ctia phdi can
nam canh chung véi tdc d6 1on hon so véi toe dod
ctia cac phan kim loai khac trén phdi can.

Anh huéng cta sy dé lan bé mit tiép
xuc 1an dau tién duoc céc tac gia I. C. Pobednui
va C. P. Granovsky phat hién ra va da duogc tac
gia cong trinh [3] trich dan. Ho d4 do duoc kich
thudce cua cac vét 16m do truc can dé lai khi can
& cac diéu kién khac nhau va xéac dinh duogc ty
sé b,/b, = 0,35 +0,75.

Hinh 2. Anh huéng ciia sw nén ép kim loai lén
bé mat tiép xuc voi truc can, [3]

Mit khac, co thé cho ring: két qua do
cac gia tri d¢ lan hoi cao hon vi truc can da dé
lai khi can cac vét 16m c6 dién tich 16n hon bé
mat tiép xtc thuc té, vi ¢6 su d'fly Iui cac truc
can sau khi dung quay mdt goc kha nho theo
chiéu ngugc lai so v6i chidu quay truc can khi
thi nghiém.

Khi can kim loai v6i ap luc tiép xtc cao
va dac biét 1a can & trang thai ngudi thi bién
dang dan héi cuc bd cua truc can gdy anh hudng
rat dang ké dén dién tich bé mat tiép xuc. Dé
xac dinh gid tri b c6 tinh dén bién dang nén dan
hoi, ta hdy khao sat ving bién dang (hinh 3) khi
can ngang theo phuong phap luan dé cap trong
cong trinh [4]: ky hiéu bién dang cuc bo cua
truc can theo hudng kinh 1a A , con ph6i céan la
A
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Hinh 3. So do tiép xiic truc can voi phéi can khi
can ngang co tinh dén bién dang nén dan hoi cua
chung, [3]

Pé cho phéi can nhan dugc bién dang
du theo huéng kinh c6 gia trj can thiét Ar thi
can phai dich chinh tryc can vé phia phdi can
mot khoang bang tong cua hai bién dang df') (A,
+ 42), va }(hi C}é tam truc gén dich chl}yén tur
diem 91 den diem Qz. Do ket qua cua bien dang
dan hoi d6 ma chiéu dai cung ti€p xic tang lén
vi diém gbc ctia n6 dich chuyén tir diém A dén
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diém 1‘\2 va xuét hién thém mot doap tiép xuc
B,C v€ phia nguoc lai cia duong noi tém cac
truc cdn va phoi can. Vi vay, trudc ti€n can xac
dinh chiéu dai doan tiép xic A.B, = b,.

Theo so d6 trén hinh 4 duéi day thi
chiéu dai doan thang b c6 thé duoc xac dinh
theo biéu thirc, [5]:

b; ;‘\/Rz —(R-DF)* =.[(r+R)* —(r+Ar—EF)’

Hinh 4. So do tiép xiic truc can véi phéi can khi

can ngang phoi dac [5]

Khai trién biéu thirc ndy va bo qua céc
s0 hang binh phuong va tich s6 cua DF, EF va
Ar vi ching co6 gia tr1 khong dang ké so vé1 R
var.

Néu chu y rang: DF + EF = Ar + A +A,

2Rr
tacé:blz\/R+r(A’”+A1+Az) (2)

Biang cach twong ty co thé tim dugc
chiéu dai doan tiép xtc theo hudng nguge lai
cua duong ndi tAm truc can va phoi can, tuac la
doan B,C.

T so d6 hinh 3, ta co:

b, = B,C ~ \/R* —(R— DH)* = \|+* — (r —GH)

Néu b6 qua cac sd hang binh phuong
cua DH, GH va chi y rang DH + GH = A + A,

2R.r
thi: b, \/ A +A 3
> R4 r( 1 +4A,) 3)

So sanh diéu d6 véi phuong trinh (1), ta
nhan dugc chiéu rong bé mat tiép xuc co6 tinh
dén bién dang dan hoi:

2R.r
R+r

b:bl+b2z\/ Ar+b? +b, (4)

Gid trj b, trong biéu thirc (4) néu bict
dugc tong bién dang theo hudng kinh‘A1 + A
thi c6 thé x4ac dinh dugc mdt cach gan dung
theo cong thuc Hertxa ap dung cho truong hop
nén hai hinh tru. Néu bo qua su khong dbi xing
khi nén hai hinh try qua duong ndi tryc tim cia
chung thi chiéu dai doan B2C c6 thé biéu dién
dudi dang:

Rr
R+r

Trong d6: q — Tai trong trén mdt don
vi chi€u dai hinh try; k va k, — Cac h¢ s6 phu
thudc vao vat li€u truc can va phoi can.

b=b1+b2z\/4q(kl+k2) (5)

Céc h¢ s0 k, vak, dugc xac dinh nhu sau:

ki = (1 —ui?)/mE;
ko= (1 — jfjf;TEg

O day: p, va p, — Hé so Poat-xong vat
li€u truc can va phoi can; E, va E, — M6 dun
dan hoi.
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Gia tri q biéu dién théng qua ap luc
riéng p bang bicu thuec:

q=2b,p

Khi do, ta co:

b, ~ 8(k, +k, ) P (6)
R+r
Can chi ¥ rang: cong thirc cia nha khoa
hoc Hichkoc dé xuét dugc sir dung dé tinh chiéu
dai cung tiép xtic bién dang khi can ngang c6
thé nhan dugc tir phuong trinh (2.4) nhu mot
truong hop riéng voi: r = oo; Ar = Ah/2; k = 0.
Khl can ngang san pham c6 hinh nén hoac hinh
cau, bé mat tiép xuc duoc xac dinh bang cach
tuong ty nhu trén boi st dung phép chia vat thé
can dang dugc khao sat thanh hang loat doan
nho va tinh toan cho tu'ng doan d6 Ar, va b,.
Khi d6, tong dién tich bé mit tiép xtc sé la:

F=2 ==

Trong do: Al - Chiéu dai mot doan ma
tai d6 gidi han cua no6 c¢d chiéu rdng bé mat tiep
xtaclab vab,

b . +b
+ x+1 AZ (7)

3. KET LUAN

- Bé mit tiép xuc khi can nghiéng ciing
c6 thé duoc tinh theo cong thuc (2.7), nhung
khi d6 can xac dinh gia tr1 b, theo cac cong
thire (2.1) hodc (2.6) va can tmh Ar theo cong
thire da trinh bay ¢ phan trén.

- Tinh toan bé mat tiép xuc kim loai
phoi can voi truc can khi can nghiéng cac san
pham dic tron xoay trén day rat quan trong doi
v6i viée thiét ké cong nghé can chu ky.

- Béi véi tung loai vat liéu can cu thé,
can tién hanh thuc nghiém dé xac dinh céc
thong s6 co ban nhat vé thudc tinh vat liéu can
bién dang déo cho phu hop. <
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