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THIET KE CHE TAO MAY UON THEP HINH H200
DESIGN AND MANUFACTURING MACHINE OF BENDING SHAPE STEEL H200

Nguyén Hiru Ngoan
Truong Pai hoc Su pham K¥ thuat Vinh

TOM TAT

Ngay nay, cdc céng trinh sir dung két cdu thép rat phé bién, ddc biét la cdc logi thép hinh
cdan néng nhw thép hinh H, I, U, C, O.... Trong qud trinh san xudt, thwong phdi uén theo dinh dang
cdc logi thép hinh. Trén thi truong hién nay cé cdc logi mdy uén, 1oc thép hinh, théng dung nhdt la
may loc ong hodc cdc loai thép hép kich thude nhé. Mot sé loai may loc thép hinh H, U nhdp ngoai
c6 gid thanh rdt cao. Chiing thiwong dwoc trang bi trong cdc nha mdy chuyén mén héa hodc cac nha
may dwge dau tw Ién.

O céc co SO’ san xudt nhé thuong khéng phit hop d@é dau ti cac loai may dé. Vi vy, viéc ché
tqo may 6 thé uon dwoc cdc logi thép hinh nhw H100, H150, H200, 1150, 1200 véi gid thanh ré la
rdt can thiét.

Bai bao nay trinh bay phwong phap thiét ké va ché tao may uon thép hinh H200 véi ban kinh
cong nhé nhat 2,5m, phit hop véi diéu kién san xudt cia Viét Nam hién nay.

T khéa: Pinh dang; Loc thép; Uon thép; Thép hinh; Kich thuée.
ABSTRACT

Nowadays, projects using steel structures are very popular, especially hot-rolled steel shapes
such as H, I, U, C, O shaped steel.... During the production process, bending is often required,
formats of shaped steel. On the market today there are different types of bending and bending
machines for shaped steel, the most common are tube bending machines or small sized steel boxes.
Some types of imported H and U shaped steel rolling machines have very high prices. They are often
equipped in specialized factories or factories with large investments.

In small production facilities, it is often not appropriate to invest in such machines. Therefore,
manufacturing a machine that can bend steel shapes such as H100, H150, H200, 1150, 1200 at low
prices is very necessary.

This article presents the method of designing and manufacturing the H200 shaped steel
bending machine with a minimum curvature radius of 2.5m, suitable for current production
conditions in Vietnam.

Keywords: Format, Steel block; Steel bending, Shaped steel; Size.
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1. GIOI THIEU

Ché tao thiét bi dé ubn thép hinh dap
{mg yéu cau san xuét 1 mot nhu cau tat yéu cua
chung ta hién nay. Dé ché tao, lp rap khung
nha tién ché can c6 nhiéu loai thép hinh phu
hop vai cac yéu cau thiét ké [1]. Khi két cau ndi
cac moi ghép khung xa trong xay dung lap rap
can c6 nhiéu tim ghép, nhiéu chung loai dé ndi,
lién két cac khung suon [2]. Cac khung dam
chiu lyc chiu tai trong theo chu ky thuong duoc
kéo cap ving va két nbi theo khung dam sau
d6 d6 bé tong [6]. Tinh toan thiét ké cac khung
dam chiu lyc, thi cong cac cau vom viéc udn
ghép cac khung suon dé dam bao an toan giao
thong 1a viéc dugc thiét ké va kiém tra nghiém
tac [3, 4]. Pic biét, khi sir dung cac thanh giang
dan hoi c6 gian chin moc thép, viéc tao cac loai
thép hinh phii hop cang can thiét [5]. Nhu vy,
dé phu hop v6i cac nganh san xuét va tiét kiém
chi phi, viéc thiét ké, ché tao thiét bi uén thép
hinh 13 rat can thiét d6i v6i nén san xuét cia
chung ta hién nay.

2. CAC BUOC TIEN HANH
2.1. Nguyén Iy 1am viéc ciia may uén thép hinh

May dugc dan dong bai hai dong co
giam tbc 1 va 2 chay dong tbc, truyén dong cho
hai con lan chu dong dé truyén chuyén dong
cho phoi. Con lan bi dong dugc €ép boi xi-lanh
thuy luc dé tao d6 cong cho phoi. Sau mdi hanh
trinh chuyén dong cua phdi, xi-lanh day con lin
ép cong thanh thép mét luong nhit dinh. Qua
trinh duoc 1ap di lap lai cho dén khi dat do cong
can thiét.

Con lin bi dong — Xi lanh ép
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Con lin chi déng

Hinh 1. So d6 nguyén Iy mdy loc thép hinh

Thong sb ky thuat ctia may:
- Ban kinh cong nho nhat uon dugc:
R . =2,5m;

- Phoi 16n nhat c6 thé udn: Thép hinh
H250 hoac tuong duong;

- Van tdc chuyén dong cta phdi: v =0,1
m/s;

- Puong kinh 16: D = 140 mm.

2.2. Tinh lwc ép can thiét cia xi-lanh thiay
lue

Khi 16c, cdn mot mo-men udn can thiét
dé 1am cho vat liéu bi chay déo nhung khong
bi phé hity, md-men can thiét ¢ 1am bién dang
déo kim loai:

Xilanhép l

b

1=1600
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Hinh 2. So dé tinh todn
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M=1,58W.o

Trong do:

- W: Mé-men chong udn cia tiét dién
ngang cua phoi;

- B: Hé sb thay ddi tinh dén su anh
hudng ctia ing suét trung binh dén budc chuyén
quy udc cua kim loai & trang thai déo, hé sé nay
dat duoc trj s6 16n nhat & trang thai bién dang
phang (B = 1+1,5);

- 6. Gi61 han chay cua phoi (o, = 240
MPa).

Vi thép hinh H200 c6 mo-men chong
uén W = 461638 mm?, vdy mé-men udn can
thiét 1a:

M=1,5.1.5.461638.240=166189820.4 (Nmm)
Luc ép can thiét cua xi-lanh:

P=4.M/1=4.166189820.4/1600 = 415474

(N)=42.4(T)

Viy, dé dam bao kha niang ép udn cong
phoi, chon xi-lanh thuy Iuc ¢6 Iuc ép tdi thiéu
1 60 tan.

2.3. Tinh cdng suit can thiét cia dong co
dan dong

Cong suét trén truc dan duoc xac dinh
theo cong thuec:

Tn

T 9.55.10° k)

Trong do: - T: M6-men xodn trén truc

(Nmm);
- N: S6 vong quay cua truc (vong/phut).

Mo-men xoan trén truc chu dong duogc
xac dinh trén co s&@ mo-men do lyc gay bién

dang va lyc do ma sat.

Mo-men do ma sat:

*
7o MD_166189820.4%140 _ et or Nimm)
2p 22500

Trong do:

- D: Buong kinh tryc dan;

- p: Ban kinh cong cua san pham, p =
2500 (mm).

Moé-men do luc gay bién dang:

D, d
—131+Q*D1D

TZ:M(P+2Q+f(P.D

Trong do:

- w: Heé s6 ma sat 1an, p = 0,004;

- f: Hé s6 ma sat truot, £=0,01;

-d, d: l?Lr(‘mg kinh truc ép va truc chu
dong cua may loc,d =d, = 149;

-D,, D: Duong kinh cd truc cua truc ép
va truc chu dong cua may 16¢c (D =D, = 105);

- Q: Ap lyc 1én 16 chi dong (Q = P/2).

415474 105140 415474

T, =0,004| 415474+ 2*———+0.01) 415474 ——+———*105 | |=4213(Nmm)
: 2 105140 2

Vay, md-men x04n can thiét trén truc
dan:

T=T, +T,=4653314,97 + 4213 = 4657527
(Nmm)

T do, xac dinh dugc cong suat trén
truc dan:

Tn  4657527%13,6
955 10° 9,55.107°

=6,63 (kW)

May dugc bd tri hai dong co dan dong
nén mdi dong co can cong suat 6,63/2 = 3,315
(kW). Vay chon dong co c6 cong suét N,=45
(KW).
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2.4. Thao luin két qua

San pham can gia cong la cac thanh thép
hinh H va I ¢6 ban kinh cong nho nhét khoang
2,5m. San pham chiing t6i dua vao thiét ké va
thir nghiém 13 hé vi vom thép dung cho két cdu
chéng d& ham dudng bd cao toc Bic Nam. Vat
liéu udn 1a thép CT38 co gidi han chay 1a 205-
245 MPa, giéi han bén 1a 400-510 Mpa.

Hinh 3. San pham may loc va thép hinh sau
khi uon

oy

"'{c" Tirm ndim

Hinh 4. Két cau thép sir dung san pham ciia
may loc

Tt thuc té viée thiét ké, ché tao may 16¢
thép hinh, ta thdy trong diéu kién san xuét cua
cac doanh nghiép vira va nho dé mua may moc
cua nudc ngoai la viée 1am kho, do kinh té con
kho khén, eo hep, nén viéc tu thiét ké ché tao
may l6c thép hinh 1a huéng di ding, phu hop
trong viéc xdy lap nha tién ché [1]. Xay dung
cac ham cau duong bo, ubn cac khung vom

ham ciu dudng bd [6], udn cac tim ghép dé ndi
céc chi tiét khung, gidng cac két cdu 1a rat can
thiét dé giam chi phi cho cac cong trinh, bao
dam dugc nang suit, chat lugng va gia thanh
ctia san pham.

3. KET LUAN

Sau mdt thoi gian nghién ctru tinh toan,
chung t6i di ché tao dugc may 16¢ thép hinh
¢6 thé ubn cong dugc loai thép hinh H200 c6
ban kinh cong nho nhit R = 2,5m. May duoc
ché tao, van hanh tdt, san phém udn dap ung
cac yéu cau ky thuat cia cac két cdu sir dung
trong cac cong trinh dan dung va cong nghiép.
San pham udn ciia may dang dugc dung lam
két cau chéng d& ham Than Vii thudc cao toc
Bic Nam.

Uu diém cua may 1a gia thanh ré, két
cdu don gian va d& van hanh. Vi vay, né phu
hop cho cac co so san xudt ¢6 von dau tu nho
hodc cac du 4n san xut c6 san lugng khong
qua 16n.

Loi cam on:

To61 xin chan thanh cam on Ban lanh
dao Cong ty Co phan Co khi Xay dung Poan
Két da giap t61 hoan thanh ndi dung bai bao
nay. <
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