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OPTIMUM NUMBER SET

Dwong Hai Nam, Dang Van Hoa*
Khoa Co khi, Truong Pai hoc Kinh t& — K thuat Cong nghiép

TOM TAT

Qud trinh can nghiéng di dwoc vmg dung thanh céng dé san xudt cac ong prophin cé gan
16i trén bé mdt ngodi, sir dung trong cdc b trao doi nhiét. Bang phwong phdp nay da nhin dwoc
viéc truyén nhiét rat cé hiéu qua kinh té trong san xudt cdc ong trao doi nhiét véi cdc gan ngang tir
kim loai den va kim loai mau. Tuy thuoc vao do deéo va co tinh cua kim loai ma nguoi ta s dung
phirong phdp cdn néng hodc can ngudi ong préphin. Co thé can ¢ trang thdi cdn ngudi tat ca cdc
ong prophin c6 gan thdp, ciing nhw gan cao tir nhém, dong va bimetal. Cdc éng prophin bang thép
va hop kim ¢6 gdn cao dwoc can & trang thai néng, vi chiing c6 dé déo thap va tré khdang chong bién

dang cao khi gia cong bién dang chiing & trang thdi ngudi.
Tir khéa: Cén néng; Can nghiéng; Ong profin; Tao hinh ong; Gan I6i.
ABSTRACT

The inclined rolling process has been successfully applied to produce polycarbonate tubes
with convex ribs on the outer surface, used in heat exchangers. By this method, very economical
heat transfer is achieved in the production of heat exchanger tubes with transverse ribs from ferrous
and non-ferrous metals. Depending on the plasticity and mechanical properties of the metal, people
use hot rolling or cold rolling of polycarbonate tubes. It is possible to roll in the cold-rolled state all
low-rib, as well as high-rib profile pipes from aluminum, copper and bimetal. Highly ribbed steel
and alloy profile tubes are rolled in the hot state, because they have low ductility and high resistance

to deformation when deforming them in the cold state.

Keywords: Hot rolling; Inclined handle,; Profile tube; Tubular shaping,; Protruding tendons.
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1. PAT VAN PE

Phéi dau vao dé can chu ky tao hinh
6ng prophin gan cao va thap 1a cac dng tron,
qué trinh tao hinh dugc thuc hi¢n boi 3 truc
can c6 duong truc tdm nghiéng mdt goc so vdi
duong tam can bang goc cip phoi. Trong thoi
gian can, cac truc can quay an phoi vao 6 bién
dang va tao cho né chuyén dong quay dong thoi
vol chuyén dong tinh tién doc truc tam cua no,
trong qué trinh d6 hinh thanh dan cac gan 16i
trén bé mat ngoai phoi can. Pé nhan dugce bé
mit bén trong 6ng prophin dugc chudt hinh,
chung duogc can trén dau nong 16. Qua trinh can
duoc thuc hién boi cac truc can c6 16 hinh bién
dang vong hoic nghiéng xoan (hinh 1).

Céc truc can c6 16 hinh bién dang vong
duoc st dung dé can tao hinh cac éng prophin
gin xoan c¢6 mot mai hodc nhiéu mai gan 16i
dau vao. Puong tdm cac truc can nghiéng so
v6i dudng tAm can mot goc bang goc nang bé
mat gin xoan theo dudng kinh trung binh cua
phoi can. Céc tryc can trong truong hop nay
duoc ché tao vai két cAu voi cac dia lap rap co
prophin thay ddi. Phuong phap can bang céac
truc can chu yéu dugc su dung dé ché tao 6ng
prophin gan 10i cao tir kim loai mau.
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Hinh 1. So' do6 can ong préphin gan 16i cao [1]

Hinh 2. So' do can ong préphin gan 16i thap [1]

2. XAY DUNG CAC HAM TOAN

Truc can véi 16 hinh bién dang nghiéng
xodn dugc ché tao & dang 10 xo x0én vit, dugc
ép nén dén murc 1ap ghép day du ctia vong xoan.
Qué trinh can chu ky tao hinh trong 16 hinh bién
dang nghiéng xoan duoc sir dung chu yéu dé
ché tao cac 6ng prophin bang thép co cac gan
16i cao va budc gan 16n hon 5 mm [2].

So do can chu ky tao hinh 6ng prophin
6 gan 16i thap cho trén hinh 2. Tuy thudc vao
ty 1& thé tich cac phan bi ép can va khong bi
ép can cua phdi cén, hinh diang hinh hoc cua
dung cu bién dang, h¢ s6 ma sat, ché do can
theo nhiét do va téc do can va cac yéu t6 khac
khi can tao hinh 6ng prophin c6 gan 16i cao ma
khong sir dung dau nong 15.

1) Puong kinh ngoai cia cic éng va
duong kinh 16 giam va ting kich thudc doan
thang (t):

&(1&

— =1 (1)
2) Puong kinh ngoai cua 6ng prophin
tr& nén khong doi, giam duong kinh 16 va ting
kich thudc doan thang (t), [3]:
D d t
L=1;2<1;L>1
D d t
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3) Puong kinh ngoai dng prophin ting
lén, duong kinh 16 giam va ting kich thudc
doan thang (t):

&,E-l;ﬁ-c:l;—::-l 3)
D d t

4) Puong kinh ngoai 6ng prophin ting
1én, duong kinh 16 va kich thuéc doan thang (t)
khong ddi, c6 hién tuong kim loai chay vé phia
16 trong:

&;ﬂ;ﬁ:l;—:l 4)
D d

5)Co thé tat ca cac diéu kién ma & do su
tao hinh bién dang ctia phoi can thé hién trong
sy gia ting cua duong kinh ngoai 6ng prophin
can, dudng kinh 16 trong, giam kich thudc doan
thang (t) va hinh thanh v6i cudng do cao cia
kim loai chay vé phia 15 trong, [5]:

&::-l;ﬂ:-l;r—l{l (5)
D d t
Ty 1¢ giita cac thé tich kim loai can di
chuyén theo cac huéng khac nhau duoc xéac
dinh bang cach do bién dang kéo doc duong
tam truc phoi can va hinh dang hinh hoc cua
dng prophin dugc can.

Dé phan tich ¢ thé sir dung hé sb 0
bang ty 1¢ cua thé tich kim loai can di chuyén
theo hudng giira huéng kinh va hudng tiép
tuyén so véi thé tich toan bo kim loai can chay
khi bi bién dang déo, [4]:

0= Vg. e‘f'f Ven (6)

Trong do: V_ — Thé tich kim loai can di
2 gl
chuyén trong hudng gitra hudng kinh va hudng

tiép tuyén (thé tich cac phan gan 15i); V.- Thé
tich di chuyén toan bo (thé tich cac chan gan
161).

Tuy thudc vao diéu kién bién dang can
hé s6 0 thay doi trong pham vi tir 0 dén 1. Khi
6= 0, toan bd kim loai can di chuyén theo hudng
doc tam truc; con khi 6 = 1 thi di chuyén theo
huéng giita hudng kinh va hudng tiép tuyén.

Hé s6 0 lién quan véi hé sb kéo gidn
phoi can theo hudng doc truc (A) theo quy luat
ham so biéu hién bdi cong thue sau:

A-1 V¥V

Fr]l— )
AV, )

Trong d6: V — Thé tich ctia mot phan t6
phoi can ban dau c6 duong kinh bang budc t
cua gan xoan prophin dugc can.

Khi can tao hinh éng prophin gan 16i
khéng c6 dau nong 10, tiry thudc vao cac didu
kién bién dang, c6 thé kim loai can chay theo
huéng kinh cing véi sy giam duong kinh 16
(thu hep 16 trong) hodc cung véi su ting lén
ctia dudng kinh 16 (kéo rong 16 trong). Trong
truong hop ndy, gia tri ciia hé s6 0 biéu dién bai
cong thurc sau:

Eml_;r.—1|V LV &
2w, s,

O day: Ve Thé tich kim loai di chuyén
trong qua trinh thay d6i duong kinh 13 trong khi
can tao hinh.

3. KET LUAN
Khi thiét ké qua trinh cong nghé can ké

dén dic tinh dong chay cua kim loai phdi can
trong thoi gian thuc hién qua trinh can can:
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- Xac dinh dong chay kim loai can khi
can chu ky trong 15 hinh bién dang nghiéng
xodn dé tao hinh dng prophin c6 gan 16i cao tir
kim loai mau;

- Phan tich anh huéng cua chiéu day
ban dau gan 16i cua cac dia; goc prophin cua
cac dia; so dd bién dang déo va gia tri cua muc
d6 bién dang riéng phan; budc cia gan 16i;

- Kiém tra duong kinh va chiéu day
thanh ong phdi can; chi€u sau de¢ lun cua dung
cu bién dang.
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