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QUY TRINH TiNH TOAN THIET KE HE THONG BANG TAl ONG

Nguyén Thanh Nam
PHQG-HCM

1. DPAT VAN BE

Bing tai dwoc sir dung dé van chuyén cac vat liéu roi tir rat 1au nho nhitng wu diém 1 c6 cau
tao don gian, bén, c6 kha nang van chuyén vat liéu theo phuong nam ngang, nghiéng véi khoang
céach 16n, 1am viéc ém, nang suat cao vatiéu hao nang lugng khéng [on 1am. Tuy nhién trong qua
trinh str dung bang tai mang trong cong nghiép (van chuyén xi mang, khai thac than, d&, trong cac
nha méy nhiét dién, bén cang...) nguoi ta thuong gap phai nhitng van dé: 1) C6 hao hut vat liéu
van chuyen do roi Va trén duong van chuyén |am do ban va gay 6 nhiém mdi truong; 2) Khi van
chuyen ¢ nhitng khoang cach dai va khong thang doi hoi phai c6 thém nhirng tram trung chuyén
t6n kém; 3) Khong cho phép van chuyén & nhirng noi ¢6 su chénh léch 16n ve d6 cao; 4) Vat ligu
van chuyén tlep xuc va chiu anh hudng truc tiép cia moi truong va thoi tiét (am uét, bui...).
Nhirng han ché trén co thé giai quyét bang céc biang tai 6ng [1], [2], [4] nho viéc van chuyen vat
lidu bang cach cuén chdng cac canh bang thanh hinh ong tron vai viéc sir dung c&c con lan bb tri
theo hinh luc gidc. Bing tai s3 bao iy vat liéu van chuyén nén bao vé dugc vat liéu khoi tac dong
cia mdi truong, dong thoi ciing bao vé mdi truong khoi anh huong cia vat lidu. Bang tai 6ng
ciing loai trir nhu cau sir dung céc tram trung chuyén dé thay doi huéng van chuyén do bang tai
dng c6 kha nang ubn cong véi béan kinh nhé hon nhiéu so véi bang tai mang nho duoc ép chit tat

ca c&c phia bang c&c bo con lan dan husng (R, =%), bang tai éng ciing cho phép van
z

chuyén & nhitng noi ¢é sir chénh léch 16n vé d6 cao (b3 30°), do d6 bang tai dng lalwa chon tdi wu

nhat dé van chuyén céc vat liéu roi nhu tro bui dé bay, davéi, than d4, than non, san pham tir dau

mo, Xi mang, phan bén...

Nguyén ly lam viéc cia bang tdi ong (Hinh 1.1): Bang tai 6ng bao gbm tim bing duoc dat
trén tang dan dong, tam bang ndy vira la bo phan kéo virala by phan tai ligu. TAm bing chuyén
dong duoc nho luc ma sat Xuat hién khi tang dan quay. Bong co dién clng véi hop giam téc va
céc ndi truc 1a c&c co cau truyén dong cho bing tai 6ng. Bé nap li¢u vao bang tai ta ding pheu
nap liéu, tir bang tai vat liéu dugc théo ra qua phéu théo liéu. Mudn |am sach bang tai cd thé sir
dung bo phan nao. Tam biang dugc cang nho bo phan cang lip ¢ tang cudi hé thong hay & nhanh
khong tai. Tat ca cac cum chi tiét trén duoc lap trén mot khung d&. Bing duoc d& va dinh hinh
dang 6ng nho céc b con lan dan hudng. Khi hé théng 1am viéc, bang tai dich chuyén trén céc gia
dd truc 1an mang theo vat lidu tir phéu nap dén phéu théo liéu.

Hinh 1.1: So d6 hé thong bang tai éng
1- Tang dan; 2- Phéu cap liéu; 3- Con lan d& bang tai;
4- Con lan dinh hinh éng cho bang tai; 5- bang tai;
6- Hé thong truyén dong; 7- Phéu théo lidu; 8- Tang bi dan;
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9- Chan gi& 10- Con lan cubn éng; 11- Cum diéu chinh stc cang bang.

Phuwong phap tinh toan thiét ké bang tdi 6ng: Do bang tai 6ng twong dbi mai, chua co cac
chuan muc dugc cong nhan nén viéc tinh toan thi ét ké nén van phai sir dung nhleu giatri thuc
nghiém t6n kém 1am han ché kha nang tinh toan thiét ké cac hé thong bang tai éng trong thuc té.
Théng qua cong trinh ndy tac gia dé xuat mot quy trinh tinh todn thiét ké bang tai 6ng dya trén
céc cong thirc tinh todn dbi véi bang tai méang da dugc hiép hoi cac nha san xuat thiét bi bang tai
(CEMA) cdng nhan, cd xét dén nhitng dic diém khéc nhau vé phuong dién chiu tai (se khéc biét
cha yéu giita hai loai biang tai ndy 1a mot bén thi bang tai duoc d& va dinh dang méang nho cac bo
con lian dian huéng con bén kia thi dugc d& va dinh dang 6ng) va cac cong thuc xac dinh cac
théng 30 gisi han cua bang tai ong[3] xay dung phan mém tinh todn thiét ké va kiém chirng két
qua thiét ké thong qua mé hinh hé théng bang tai dng van chuyén xi mang.

2. QUY TRINH TiNH TOAN THIET KE BANG TAl ONG
So d6 tinh toan mot hé théng bang tai dng dugc cho trén hinh 2.1.

Poéng
[ads )
dién

==

[ Hap gidm oo ]
TruvéEn déng xich !
Biang t413ng 8
III

Hinh 2.1: So db dong cua hé théng truyén dong bang tai ng
Dé 6 thé tinh toan thiét ké hé théng bang tai dng, tachiabai todn thanh cac budc thyc hién:
Buwdc 1: Khao sét thyc dia
Tién hanh khao sét d¢ x&c dinh c&c yéu chu doi véi vat liéu van chuyén nhu nang suat van
chuyén, van téc bang tai, tong chiéu dai van chuyén, chiéu cao nang, khoang cach theo phuong
ngang, kich thugc cac doan cong...
Budc 2: Xac dinh théng s6 ban dau va cac gia trj tiong irng ciia chiing

STT | Cécthéng sb ban dau ciia bing tai ong Ky higu
01 Ning suat (tan/h) G
03 Chiéu dai bang tai (m) Ls
04 S) 16p soi trong bang tai J
05 Khoi lugng riéng vat liéu lam bang tai r,
06 Khoi lugng riéng vat liéu van chuyén Mo
07 Ti I¢ dién day dng (%) g
08 Van toc bang tai (m) V,
09 Kich thuéc hat (mm) d
10 Goéc léch trong mat phang ngang cuadoan i (d6) a;
11 Goc nang theo phuong thang dirng cua doan i (d6) b
12 Bén kinh cong cunadoan i (m) R
13 Hé sb ma st cua vt liéu C,
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14 Hé s6 masat cuacac con lan C;
15 Goc nghiéng caatim gat véi chiéu chuyén dong caabang | q
Budc 3: Xac dinh cac thdng sé dau ra cia hé thong bang tdi ong
STT | Cacthéng sb dau ra ciia biang tai ng Ky higu
01 Nang suat (tan/h) G
02 Chiéu rong cua bang tai (m) B
03 Chiéu day cuabing tai (m) s
05 DPuong kinh tang dan vabi dan (m) Dy; Dy
06 Chiéu dai tang dan va bi dan (m) L
07 Trong lwgng 1m bang (N) Wp
08 Trong lwgng vt liéu phan bo trén 1m bang (N) W
09 Tro lyc nhanh cd tai (N) Q:
10 Tro lyc nhanh khong tai (N) Q.
11 Tai trong phu do cudn dng (N) Fo
12 Tai trong phu do uén cong 6ng (N) Fa
13 Dién tich thiét dién 6ng (m°?) S
14 Dién tich thiét dién dong vat li¢u trén bang tai (m) S
15 Luu lugng dong vat liéu van chuyén (m’/s) Q
16 Chiéu dai van chuyén (m) L
17 Sb doan cong N
18 Chiéu dai doan i theo dudng tam (m) L,
19 Bén kinh cong cuadoan | (m) Ri
20 Cong suit khic phuc tré luc nhanh c6 tai (KW) N,
21 Cong suat khic phuc tré luc nhanh khong tai (KW) N,
22 Cong suat can thiét van chuyén theo phwong ngang (KW) | Nj
23 Cbng suat tiéu hao lam sach bang (KW) Ny
24 Cong suat can thiét nang vat ligu 1én do cao H (KW) Ns
25 Cong suét tiéu hao dé cudn bing thanh dng (KW) Ng
26 Cbng suat tiéu hao dé uon ong tai cac doan cong (KW) N~
27 Cong suat dan dong bang tai (KW) P
28 Kich thugc phéu cap ligu (m) LxWxH
29 Kich thuéc phéu théo ligu (m) LXWxH
30 buong kinh 6ng (mm) D
31 Buong kinh cac con l1an (mm) d
32 Khoang cach gitra cac bo con lan (m) S
33 Chiéu dai doan chuyén tiép (m) Ly
34 Chiéu dai toi thiéu ciia bang tai (m) L min
35 Khoang cach gitra cac bo con lan trong doan cong (m) S
36 Ban kinh cong t6i thiéu (m) Ruin
Budc 4: Trinh ty tinh todn gid trj cac théng so dau ra cia hé thong bang tdi ong:
G
Q= 3.6r
1) Tinh luu luong: o (2.1)
5-Q
2) Tinh di¢n tich thiét dién dong vat liu S: Vo (2.2)



Science & Technology Development, Vol 11, No.02 - 2008

S
§=>
Va g (2.3)
D= ﬁ
3) Xé&c dinh duong kinh 6ng: V' p (2.4)
Chon chiéurong bang B (B>2p D)
DE
, Rin = >~
4) Tinh ban kinh cong nho nhat theo cong thirc [3]: z (2.5)
Trong d6 E lamd dun dan hdi.
5) Tinh d6 dai doan chuyén tiép [3]:
.3
p L0
HD+2P Do
. :
Lot ={| 2438 18 5 gl
113 12 k (2.6)
6) X&c dinh trg lyc ciabo con lan dan husng:
W =G.g @2.7)
Trong d6 Gi lakhéi lugng ciiabo con lan dan hudng
7) Xé&c dinh trong luong ctia 1m bang Wh:
W, =Bsr .9 2.9)
8) Trong luong vat liéu phan b trén 1m bang Wm (N/m):
W, =3 6.E
Vo 2.9)
9) Luc can nhanh ¢ tai gl trén 1m chiéu dai bang:
-0
Q= Cl-(; L TW,, +1500ﬂ+
e S e (2.10)
10) Lyc can nhanh khong tai trén 1m bang g2:
W 0
¢, =Cy. oW, +1500-2-2
e | 2 (2.12)

11) Tai trong phu do cuén 6ng Fp:Dya vao thuc nghiém nguoi ta da xy dung méi lién he
gitratai trong phu véi duong kinh 6ng qua bang sau:

buong kinh ong Tai trong phu do
(mm) cuén dng Fy (N)

150 225

200 275

250 320

300 360

350 400

400 450

500 550

600 590
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700 680
850 820

12) Tai trong phu do udn cong dng (Fs) phu thudc vao luc uén (Fy) vado bop ongy | :

F, = b E.B.s.10° (2.12)
2R

Tai trong ndy ciing dugc x&c dinh bang thuc nghiém trong bang sau [1]:

Do bdp Tai trong trén bang tai F.khi luc ubn bang F, (N)
6ng 450 | 900 | 2250 | 3600 | 4500 6800 9000 | 11350 | 13600
5° 14 22 29 36 44
10° 15 23 29 44 58 73 87
15° 22 35 44 65 87 109 131
20° 12 29 46 58 87 116 145 174
25° 14 36 58 72 108 144 181 217

30° 9 17 43 69 86 130 173 216 259
35° 10 20 50 80 100 150 201 251 301
40° 11 23 57 91 114 171 228 285 342
45° 13 26 64 102 128 191 255 319 383
50° 14 28 70 113 141 211 282 352 423
60° 17 34 83 133 167 250 334 417 500
70° 19 38 96 153 191 287 383 478 574
80° 21 43 107 | 172 214 322 429 536 643
90° 24 47 118 | 189 236 354 472 590 708

13) Cong suat khic phyc tré lyc nhanh ¢ tai:

N, :10-3'\/0'é L,
1

(2.13)
14) Cong suat can thiét dé khac phuc tré luc nhanh khang tai:
n
N, =10'3.V0.é. 0L,
1 (2.14)

15) Cong suat can thiét dé van chuyén vat li¢u theo phuong ngang:
— -3
N, =10°.q,V,.cosb.L (2.15)
vé6i L lachiéu dai van chuyén doan éng thing, g3- tro luc vat lidu van chuyén trén 1m chiéu
dai theo phuong ngang:
g, =C,.W,_
16) Cong suit tiéu hao cho tim gat:
— -3
N, =11.10°G.Bigq 216
17) Cong suat can thiét ¢é nang vat liéu 1én do cao H:
— -3
N =10°W, V,.H 217
Véi V5- van tdc nang vat liéu theo phuong thing ding
V; =V,.8inb
18) Cong suat tiéu hao dé cudn biang thanh 6ng:
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N =10°k.F,V,

(2.18)
19) Cong suat tiéu hao dé udn bang tai tai nhirng doan cong:

n
N, =10°§ F,

1 (2.19)

20) Cong suat dan dong bang tai dng:

1
=E(N1+N2+N3+N4+N5+N6+N7) 220
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Hinh 2.2:Giao dién nhap théng sb ban dau

3.PHAN MEM TiNH TOAN THIET KE HE THONG BANG TAl ONG

Xay dirng phan mém tinh toan: So db tinh todn thiét ké hé théng biang tai 6ng dwoc xay dung
nhu trén hinh 2.3. Phan mém tinh todn dugc viét bang ngdn ngir Visua C++ thyc hién céc chic
nang co ban nhu tinh todn cong suit dan dong, khoang céach gitra cac bo con lan, chidu dai doan
chuyén tiép, ban kinh cong cac doan uén, géc nang va cac théng sb gisi han khéac caa bo truyén.
Giao dién ciia phan mém gom nhitng phan sau:

Théng sd ban dau dugc nhap vao giao dién nhap sb lidu nhu trén hinh 2.2.Sau khi nhap da
céc théng tin, ta chon calculate, néu cac théng sb dau vao hop I¢, chuong trinh s& bat dau tinh
toan.

Sau khi tinh todn xong chuong trinh xuit két qua ra cac giao dién khac nhau: céc théng tin vé
hé théng s& duoc xuat ratrén giao dién ‘ Théng tin co ban’ (hinh 2.4); giao dién ‘ Cong suat’ cho
ta thdng tin vé cong suit cia hé théng cling véi céc tai trong phu va hé sd can (hinh 2.5); cudi
cling |a céc hé théng truyén dong cho bing tai éng ¢ thé tim thiy trén giao dién ‘ Truyén dong’
nhu trén hinh 2.6.
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/ Nhap thong tin

~

G tan/g o Git lai céc gid tri nhap trén
R ¥ | giao dién va dua vao cac bién
tho0 rthol kg/m tuong tng
nhap delta,s mm
| "|E.sgima_z, sigma_dh
CLC2k
theta degree
e s nhap Luu vao file:
Nguoi ding mn detail_ttxt
7| file chira thong tin
/ ctan doan cong
S/ e -
L 4 L
NS R Luu vao file:
beta beta detail_c.txt
nhéap psi file chira thong tin
————P{phi cta m doan thang
m+n=0 k/ Théng bao:

Bit dau tinh

_ 1

Kiém tra xem hé théng
Goi ham callculate 5

¢6 doan ong nao khong
(m+n>0)

A

Gan thong tin nhap
trén giao dién vao
cac bién bién tuong
ung

m+n>0

C6 nhap

da nhap lai khi thay ddi

m,n chua

doc thong tin tir hai file
detail_t.txtva detail_c.txt gan vao
cac cau triic chira thong tin tuong
ung

4

lai théng tin vé cac doan dng

Hé thong khong c6 doan
ong nao, yéu cau nhap lai

4

oat khoi chire nang tinh (ham
calculate)

‘Théng béo:
H¢ thong khong c6 doan
ong nao, yéu cau nhap lai

calculate)

Q=(1e+03)*G/(tho[0]*3600)

S=Q/Vo

S0=100.0* S/gamma
D=sqrt(4*S0/pi)
Re_min=D*E/2*sigma_z)

s
113

Lct

.3
Fo+22ps
& &

p
18

12

8
DKct

Khoang cach con lan co ban

E(R'- (R- 5))

S=33.082 >
pg(g R +2Rsr,)

Thong bao gjé tri S co ban cho
nguoi dung biét yéu cau chon lai S
<=Scb

O

oat khoi chire nang tinh (ham

b

Chon S

Ngudi dung
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~—

Tiép tuc
Y A
Lete=0 Ltte=0
cho i chay 1t6in cho j chay 1 t6im
¢[i].Ld=2.0*¢[i].R*sin(0.5*¢[i].psi Ltte=Lttc+t[j].L
Lete=Lete+c[I].L t[j].S=Sthang
c[i].S=min(1.0,(40.0+¢[i] R/DY/
100.0)*Sthang
‘ L=LctctLittc;
i \
choichay\ttr 1t6in !
c[i].sk=phan nguyén(c[i].L/c[i].S) ] o
c[i].S=ci] L/c[i].sk chojchay tirltbim
t[j].sk=phan nguyén(t[j].L/A[j].S))
t[j].S=t[j].L/t[j].sk
skCl_ct=2
Sct=Let/skCl_ct
skCltc_t=0
skCltc_c=0

.

cho i chay tir 1 t¢in
skClte_c=skCltc_c+c[i].sk skClte=skCltc_c+skCltc_t+2*skCl_ct
cho j chay tur I t¢im sbCl=2(skClte-1)

skClte_t=skCltc_t+t[j].sk

[

A

Thong béo cho ngudi dung dkel va cdel

B=(1+tile_che/100.0)piD N A c A 3
(1ile )o Yéu chau chon lai bo con lan sir dung

Wb=Bsrho[1]g

Wm=3.6G/V0
cdcl=1.4(D/2+s) e
//
2 2 P2
dhol=thangp. (oR TR+~ )
(p +ddh'R) Chon b con lan ¢6:

dkel
cdel D +—
klel

Nguoi dung

A
cho i chay tir 1 ti n

c[i]. G=klcl
cho j chay tir 1 t6i m
t[j].G=klcl
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( Tiép tuc )*

Y

N[1]=(1e-
ERPTR 03)*VO0*(Q_vIbt+Q vlvetQ ct
 Vibt= Q.
Q_vlve=L*C1*Wm qI=N[1]/(1e-3)*V0*L)
Q_tiO N[2]=(1e-
Qv=0 ) 03)*VO0*(Q vIbt+Q ¢+Q t)
cho j chay 1 téim q2=N[2]/((1e-3)*VO*L)

{Q t=Q t+[j1.L*1500*t[j].G*g/t[j].S}
Q_t=Q _t*Cl

choichay 1 toin
{Q_c=Q_c+c[i].L*1500*c[i].G*g/c[i].S}
Q c=Q c*Cl

choichay 1toin
c[i] Fe=trabang(c[i].alpha,c[i] Fu)

A

cho i chay tir 1 téin
c[i].Fu=D*E*B*s*(1¢+06)/

(2.0*c[i].R) o
c[i].alpha=5 File tai trong phu

cho j chay tir 1 toi m
t[jI.N_tai[0]=(1e-03)*C2* Wm* V0*cos(t[j].beta)*t[j].L*cos(t[j].beta)
t[j].N_tai[1]=(1e-03)* Wm* VO*sin(t[j].beta)*t[j].L *sin(t[j] beta)

Cho i chay tur 1 téin

di].N_tai[0]= V(Z)Rg%n(b)zg?oos(j -yE)sin(j -yz)+cos(j -yE)sin(j -yz)%y (1+cos(b)2)g
c[i].N_teu'[11=-VgR (costo)* 1) Eos L )sin; L )y -cosj +%)sinG +7 Z

c[i].N_tai[0]=(1e-03)*Wm*C2*c[i].N_tai[0]
c[i].N_tai[1]=(1e-03)*Wm*c[i].N_tai[1]

cho j chay tir 1 t&i m

1N _tai[0]=(1e-03)*C2* Wm*VO0*cos(t[j] beta)*t[j].L *cos(t[j].beta)
t[j]-N_tai[1]=(1e-03)*Wm*VO0*sin(t[j].beta)*t[j].L *sin(t[j].beta)

N[3]=0

NERr N[4]=(1.1e-03)* G*B*tan(theta)
cho j chay tir 1 t6i m

NI3JENIZHHIN. taif0] Fp=taitrongphu(D*1000)

) . N[6]=(1e-03)*sl_change*Fp*V0
N[5]=N[5]+t[j].N_tai[1] N[7]=0
cho i chay tir 1 t6in

cho i chay tur 1‘ t6in ‘ (NITI=N[71 <) Fe )
N[3]=N[3]+c[i].N_tai[0] A ek T
N[S]=N[5]+c[i] N_tai[1]

A
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Tiép tuc

P=(N[I N2+ N[3]+N[4+N[SHN[6+N[7])/k

]

v

nol=0.99
xichma=8e+06

Dt1=floor(1000.0%36.27920753*(P/(nol*xichma)"*

Dt2=Dt1
Lt=ceil(B*1000)

Xuét

Xuat céc gia tri
tinh ra cac giao
dién

A

A

phi(do)
L (m) Ld(m)
(kg)

File cac doan cong
Doan cong thur i
R psi(do) beta(do)

-

File cac doan thang
Doan thang j L (m) beta
(do) S (m) G (kg)

S(m) G

A

File bao céo

Két thuc Calculate

Hinh 2.3: So db tinh toan thiét ké hé thong bang tai dng
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Hinh 2.4: Giao dién thdng tin co ban
... [E&H

T b= k=5 Lk

da B Tama b [ Ly
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’ 'Hinh 2.6: Giao dién tinh h¢ thdng truyén dong
Keét qud tinh toan thiet ke mé hinh vén chuyen xi mang:
1. Dir liéu dau vao:
-Vt liéu van chuyén: Xi mang.
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- Ning suét bang tai: P=45t/h.
-Vantécbang:  v=0,4m/s.
- Do dién day: =60%.

- Loai bang:bang vai cao su.

- D=200mm; d=35mm; k=3,5; F4=4,5kN; F«=2kN; F=0,7kN.

2. Tinh toan cac théng s6 cia bang:

- Chiéu dai doan chuyén tiép (transition length): T=3m véi 6 bo con lan.

- Khoang céch giira c&c b con lan trén doan bang thang (Idler spacing): d=1,2m.

- Khoang céch gitra cac b con lan trén doan bang cong [d ], véi béan kinh cung dm R=30m
d.=0,6.d:=0,72 m.

- C&c goc tao boi doan cong:

+ Goc tao boi hinh chiéu cia biang trén mat phang nam ngang so véi phuong ban dau: 30 do.

+ Goc tao boi hinh chiéu cia bang trén mat phang thang dung so voi phuong ban dau: 30 d6.

+ Suy ragoc trong khong gian cia biang so véi phuong ban dau: 40 do.

- Chiéu dai 1 cung cong: 20,5m, phan b 28 bd con lin, khoang céch 0,707m.

- Chiéu dai bang duoc gitt & dang 6ng: L=2.20,5=41m.

- Tong chiéu dai 1 nhanh ciabang: L=L+2.T =47m

- Téng sd bo con lan trén 1 nhanh: N=(6+28).2+1=69.

- Chiéu cao cia biang: H=9,56m.

- Chiéu dai hinh chiéu caabing: Lq = 44m.

- Hinh chiéu bé ngang cuabing: L.=9,56m.

- Con‘lén: Buong kinh ngoai: D,=65mm; buong kinh truc:  dy=20mm; Trong
lugng phan quay: pa=10N; Tang: Buong kinh ngoai: D=200mm; Buong kinh truc: d=65mm;
Trong lugng phan quay: p=700N.

- Wg=9,3477kN; W,0=9,2002kN; W,;=2,6475kN; W,;=4,6475kN; W,=4,7002kN;
F¢=0,0659kN; F,=0,0528kN

- Luc kéo bing tai can thiét: F=Wio.(k-1)=6,6186kN=7kN

- COng suét tinh toan: Py=F.vo=3.5kW

M6 hinh bang tai éng van chuyén xi mang duoc ché tao thanh cong theo thiét ké nhu trén
hinh 2.5.
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Hinh 2.5: M6 hinh bing tai 6ng

4. KET LUAN

Bang tai dng | mot phuong tién van chuyén vat lidu roi thong qua mot trng dung cong nghé
méi, sach, chiém it dién tich nho loai trir cAc tram trung chuyén. Loi ich cia bang tai 6ng lahién
nhién, sy giam thiéu roi vai vabui bam, kha nang van chuyén xa, linh hoat trong céc dia hinh ma
céc bang tai truyén thdng bi gisi han nhu uén cong, déc, khéng 1am 6 nhidm méi truong xung
quanh, thiét ké nho gon nhung cong suit |am viéc thi khdng hé thua kém céc bang tai truyén
thong lard rang. Mot quy trinh tinh toén thiét ké bang tai dng duatrén cac cong thuc tinh todn doi
v6i bang tai mang da duoc hiép hoi cac nha san xuét thiét bi biang tai (CEMA) cong nhan, co xét
dén nhitng dic diém khéc nhau vé phuong dién chiu tai va cac cdng thirc x&c dinh céc thong sb
giéi han cia bang tai 6ng va mot phan mém tinh todn thiét ké va kiém ching két qua thiét ké
théng qua mé hinh hé thdng bang tai éng van chuyén xi mang s gilp ting cudng kha nang tinh
toan thiét ké va ung dung céc hé théng bing tai ng trong thuc té. Viéc ché tao thanh cong md
hinh bang tai 6ng ciing khang dinh kha nang ché tao thanh cong hé théng bang tai dng trong nuéc
ma khéng phai nhap ngoai. Cong trinh nhan dugc sy cong tac tich cuc cia nhom SVVP2003, tac
gia xin chan thanh cam on.
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