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Tém tit

Viéc tinh toan lua chon thiét bi cua co cAu nang cAu truc néu duoc rut ngén thoi gian s€ mang lai hi€éu qua kinh
té 16m. Viéc can thiét dé giai quyét vin dé nay 13 xay dung phan mém ty dong tinh toan luya chon thiét bi cho
co céu nang va xuét dir liéu can thiét ra bang ké theo yéu cau dé giup ddy nhanh tinh toan lya chon thiét bi cho
co cAu nang cua cau truc. Tuy nhién, van dé nay hién nay chua duorc quan tdm ding muc. Nghlen clru ndy ung
dung tln hoc trong viéc tinh toan lya chon thiét bi cua co cau nang cau truc véi muc dich rat ngén thoi glan tinh
to4n, tiét kiém nhéan lyc va nang cao chat hmng thiét ké cau truc. Két qua nghién ciru ciia cac tac gia thiét 1ap
duoc chuong trinh tinh cho viéc lua chon thlet bi ndng. C6 thé v ng dung két qua ctia bai bao dé thiét 1ap chuong
trinh tinh toan cho cac loai co cau nang cau truc néi riéng va co cau nang cua cac thiét bi nang khac noéi chung.

Tir khod: co cAu nang; cAu truc; ung dung tin hoc; thiét bi nang cua clu truc; thiét ké cau truc.

APPLICATION OF INFORMATICS IN CALCULATING AND SELECTING EQUIPMENT OF OVER-
HEAD CRANE LIFTING MECHANISM

Abstract

The calculation and selection of equipment of the overhead crane lifting mechanism, if shortened in time, will
bring great economic efficiency. The necessity to solve this problem is to build software that automatically
calculates the selection of equipment for the lifting mechanism and outputs the necessary data to the required list
to help speed up the calculation of equipment selection for the overhead crane lifting mechanism. However, this
issue has not been given due attention at present. The research applies information technology in calculating and
selecting equipment of overhead crane lifting mechanism with the aim of shortening calculation time, saving
manpower and improving the quality of overhead crane design. As a result, the authors set up a calculation
program for device selection. The results of the article can be applied to set up a calculation program for overhead
crane lifting mechanisms in particular and lifting mechanisms of other lifting devices in general.

Keywords: lifting mechanism; overhead crane; the applications IT; equipment of overhead crane lifting mech-
anism; overhead crane design.
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1. Mé dau

CAu truc dugc sir dung rong rai trong nhiéu linh vie khac nhau nhu xay dung, san xuit ché tao,
luyén kim, khai thic mo boi ning suat cao, chi phi thap, dé lap dit, bao dudng, an toan cao va co
the van chuyén dugc nhitng vét cé trong lugng rat 16n ma sttc nguoi khong thé thyc hién dugc [1-5].

*Tac gia dai dién. Pia chi e-mail: nangtd@huce.edu.vn (Nang, T. D.)
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Cau truc duoc lap dit trong cic nha may, cic xuong san xuat dung dé boc, xép hang hoa, vat liéu co
tai trong 16m 1én dén 500 tan, kich thudc cong kénh [4, 5]. Trong qua trinh thiét ké cic nha may, cac
xudng san xuat hién nay ngudi ta thuong lwa chon cac loai cdu truc di dugc cac hing trén thé gisi
thiét ké, ché tao. Viéc lua chon hop 1y cAu truc noi chung va co cAu nang clu truc 1a mot cong viéc
kho, doi hoi mat nhiéu thoi gian, anh hudng toi tién d6 cua dy an. Trong cau truc, co cAu nang la cym
thiét bi quan trong nhét bao gém dong co dan dong, hé truyén dong, cum tang, puly, cap, moc treo,
hé thong phanh. Cac thiét bi nay quyét dinh dén cac dic tinh k¥ thuét chinh nhu tai trong nang, van
tbc nang va gia thanh cia cau truc cling nhu toan bo du an.

Théng s6 diu viao: Tai trong ning; toc d6 nang;
chiéu cao nang; kiéu so d6 mic cap. ..

E Tinh, chon: Béng co — Chon déng co: Chon E
—"i boi suit paling — Chon dudng kinh tang; Chon Eq—
! HGT: Chon cdp ning :

Kiém tra catalog v lua chon dong co; hép giam

toc; cap thép; tang theo tinh todn & budc trén.

7 lam lai

dng s6 va

£

E Nhip cic thing s da lra chon dé tinh todn lai
i tir ddu va nhin két qua tinh todn lai ¢6 phit hop

Sai

vl yéu cau khong.

Thay doi th

Nhin két qua: Sau do tra gid va tinh tong gid

:
tirng phuong an lua chon. :

Lura chon phrong dn phi hop trong cic phurong
an vii muc tiéu gid hop 1y va bao dam kv thudt

Hinh 1. Qua trinh tinh toéan, lya chon co cau nang cau truc

Hién nay ¢ Viét Nam viéc lya chon cac co ciu nang cAu truc dugc thuc hién thu cong. Nguoi thiét
ké cin cir vao cac tai liéu chuyén nganh vé tinh toan thiét bi nang chuyén, tinh va Iya chon céac thong
s6 cua tung thiét bj cta co ciu nang cAu truc (Hinh 1). Qua trinh tinh toan lya chon nhu trén lam mét
nhiéu thoi gian ciia ngudi thiét ké do phai tinh toan va so sanh nhidu phuong an vé mat k¥ thuat ciing
nhu 1a gia thanh.

O Viét Nam ciing nhu trén thé gidi viéc nghién ciru thiét ké va ché tao cau tryc néi chung, cum co
cAu nang cau tryc ndi riéng da c6 nhiéu nghién clru. Mot sb nghién cliru trong nudc da tap trung vao
nghlen ctru cu thé rnot s6 bo phan cua co cau truc ciing nhu co céu nang cau tryc. [1, 6] nghién clru
két cau thép cua cau tryc. [7] nghién ciru vé viée khir dao dong cho cau truc van chuyén container.
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Céc nghién ctru khac trén thé gic’ri tap trung vao t6i uu mét thong s6 nao d6 cua cau, mo phong cau
truc dang 2D, 3D, danh gla cac diéu kién ky thuat cua cau truc trong qua trinh lam viéc [2—4, 8, 9].

Trong tinh toan thiét ké cau truc hién nay, cac co ciu nang, di chuyén thuong duoc tinh chon bai
cac chi tiét, cum chi tlet cua chung da co6 tinh chuyén mon hoa cao, dugc cac hang n01 tiéng, nghién
ctru, ché tao san chi can ghép nbi. Viée tinh toan va lya chon co ciu nang cau tryc can sir dung cac
cong thure tinh toan trong cac tai li€u nghién ctru, gido trinh da duogc cong bd, cac tiéu chuin hoa dé
tinh chon dong co; hé truyén dong; hé théng cap — pully; cum moéc — thiét bi két ndi, thiét bi phanh
ham. Cin ci vao cac thiét bi c6 sin trén thi truong thong qua catalog ciia cac hang trén thé gidi ngudi
thiét k& lua chon thiét bi dap (mg yéu cau ky thuat va gia thanh phit hop nhét. Viéc lam nay nhim giam
b6t thoi gian thiét ké, ché tao cac chi tiét ¢6 tinh an toan cao, ting d6 tin cdy va hiéu suét cta thiét bi
va dap tmg duoc thuc té 1a cac phuong an thiét ké cau truc thuong cé su thay di ddn dén co ciu ning
cling can thay di, ddc biét gia thanh ciia cac cum chi tiét ciia cac hiang rat khac nhau. Vi vay, ngoai
viéc dam bao cac yéu ciu k¥ thuat, thi mot yéu tb quyét dinh dén viéc lua chon thiét bi co ciu nang
cau tryc 1a gia thanh.

Trong thuc té, phuong an thiét ké thuong thay ddi nhiéu, vdi quy trinh nay khdi luong tinh toan
tay nhiéu. Dé trg gitip qua trinh tinh toan, ngudi thiét ké thong thuong sé& lap céc file excel dé hd trg
tinh toan cac thong ) k¥ thuat, sau do tra catalog lya chon thiét bi voi nhidu phuong an khac nhau.
Phwong phap nay dan dén kéo dai thoi gian tinh toan, lua chon; két qua c6 thé thiéu chinh xéac do Iya
chon nhiéu thiét b trén cing mét tinh toan c6 thé nham 13n s6 liéu nhap vao va sau khi Iya chon can
phéi co bude xac dinh gia thanh thiét bi. Viéc can thiét dé giai quyét bai toan nay 1a xay dung phan
mém tu dong tinh toan Iya chon thiét bj cho co cAu ning va xuat dit liéu can thiét nhu 13 cac thong sd
k¥ thuat, gia thanh ra bang ké theo yéu cau dé giup ddy nhanh thiét k& lwa chon thiét bi cho cum toi
1a bai toan can thiét hd trg cho nguoi thiét ké; can bo kiém tra; tinh chon nhanh cac thiét bi lién quan
nhu diéu khién; duong dién hé théng dién; tiét dién day dan va cong suét dién ma khong mét nhiéu
thoi gian.

Nham giai quyét cac budc lap lai tinh toan va lya chon nhanh chéng nghién ciru nay da thuc hién:
“Xay dung phin mém tu dong tinh toan lwa chon thiét bi cua co ciu tdi ndng” dé thuc hién cac budc
tinh toan nhanh, chinh xac va hd tro tot nhat cho ngudi lam thiét ké - kiém tra. Uu diém cua phuong
phap Gng dung tin hoc nay la:

- Ty dong tinh toan thong sb thiét bi khi ngudi dung nhap dit liéu va cac diéu kién ki thuat kém
theo;

- Tu chon thiét bi phu hop cho tirng muc dé chon duoc cac thiét bi cho co ciu nang;

- Ty dong xuét thuyét minh tinh toan khi nguoi ding lwa chon xut thuyét minh tinh toan;

- Ty dong 1én tong gia thanh thiét bi cho co cdu nang cho mdi lya chon clia ngudi dung.

Yéu ciu can thiét 1a phai c6 co s6 dit liéu thiét bi nhap vao dé ph::fln mém lya chon theo thong sb
k¥ thuat cua thiét bi; cac hé sé an toan va hé sd tinh toan khac dé phan mém thyc thi theo timg diéu
kién lam viéc cua co ciu nang.

Bai bio nay da ing dung ngdn ngit Visual Studio 2015 ctia hang Microsoft dé xay dung mét phan
mém tinh toan, lua chon co cdu nang cua cau truc. Phan mém giup nguoi thiét ké giam b6t duge thoi
gian tinh chon, bao dam duogc yéu cau ky thudt va xac dinh dugc ngay gia thanh hop 1y (gid thanh thap
nhét trong cac phuong an lya chon). Két qua ciia bai bao co thé mor rong de ung dung vao vi¢c tinh
chon cac thiét bi nang khac khac trong linh vuc x4y dung nhu co cAu ning can truc, cong truc.
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2. XAy dung phin mém

2.1. Co s6 xdy dung phan mém

Bai bao da st dung cac cong thirc tinh toan
dé lua chon cac thiét bi co ciu nang clu truc /_
duoc trinh bay trong cac giao trinh, tai li¢u chuyén _/
nganh [10, 11]. Cac hé sb st dung trong bai bao — - —t
duoc lwa chon theo céac tiéu chuan cua Viét Nam
vé may va thiét bi nang [12—14]. M6 hinh cta co 9
cAu nang cau truc duge st dung trong bai béao nay /
(Hinh 2) bao gdm cac bd phan: Pong co dién 1
truyén chuyén dong qua khop ndi 2 toi khép ndi —
¢6 banh phanh 3 va di vao dau vao ctia hop giam \
tdc 4, tai dau ra cua hop giam tdc s& ndi voi khop 8
ndi tang 5 truyén chuyén dong cho tang cudn cap
8 cudn cap thép 6 vao ra tang, hé pully trung gian
7 duoc mic vao hé cap thép va tat ca duoc do trén 7
cum 6 d5 9.

Nguyén ly hoat dong ciia co cdu nang ¢ Hinh 2
nhu sau: Pong co truyén chuyén dong va mo-
men xodn dén hop giam tbc; tiép dén duoc truyén Q
dén tang qua khop nbi tir truc ra hop giam toc ra
tang; tang quay clng v8i momen quay ten NS 1 pysu0 i dign; 2- Khip ndis 3- Phanh, khdp
cudn nha cap thép dé bien chuyén dong quay thanh néi banh phanh; 4- Hop giam téc; 5- Khép néi ra
chuyén dong tinh tién cia cap; cap qua hé pully tang; 6- Cdp thép; 7- Hé pully trung gian;
moc treo dé kéo vat 1én xudng theo phuong thang 8- Tang cuén cap; 9- Goi &
dung; Phanh 1 co cdu an toan giup him chuyén
dong dong thoi giir vat nang dung theo yéu cau,
dam bao an toan cho toan bo hé théng khi hoat
dong ciing nhu sy ¢b mat dién, qua tai, ...

(=]
o

Hinh 2. So dd nguyén Iy hoat dong clia co cAu ning
cau truc

2.2. Cdc théng sé dau vao va dau ra

Cac thong s6 dau vao quan trong cua céac cau truc trong nghlen ctru nay bao gom (1) Tai trong
nang la kha nang nang cia cau truc co gia tri tir 10 tn dén 50 tan. (2) Toc do nang la van téc nang vat
¢6 gié tri tir 2 m/phut dén 40 m/phat. (3) Chiéu cao nang 1a chidu cao dugc tinh tir sin nha xuéng 1én
dén diém cao nhét ciia moc cau co gia tri dén 50 m.

Céc thong sd dau ra quan trong bao gdm: (1) Cong suat dong co 1a do 16n cong suit dong co dién
dung dé dan dong co ciu nang (kW). (2) Ty sb truyén hop giam tdc 1a ty sb van tde cua truc vao va
tryc ra ctia hop giam toc; Puong kinh tang (mm); Chiéu dai tang cap (mm);

2.3. Trinh ty tinh todn co cdu ndng

Budc 1: Lua chon so dd co cdu cuing v6i nhitng giai phap vé dong hoc va két cau;

Budc 2: Cin clr vao so dd mic cap di chon & budc 1, xac dinh boi suit pa ling cap, luc cang cap
16n nhét va chon cap. Stir dung phuong phap tinh chon theo cong thirc tinh toén co ciu ning dugc trinh
bay trong cac tai li¢u [12—-14].
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Tinh chon cép theo luc cang cap 16n nhat:

_ 981(Q+Gy)

S max = > (KN) e
anpts

trong d6 Q la tai trong nang (Kg) ; Gy, 1a ty trong moc, dugc xac dinh bé'mg khoang 5% Q (Kg); a la
boi suét pa ling; 1, 1a hiéu sut pa lang ; 15 1a hiéu suat tang.
Budc 3: Tinh chon tang cudn cap:
D> Hd mm 2)

trong d6 D la duong kinh bé nhét ctua tang dugc xac dinh theo duong kinh cap; H 1a hé ) phu thudc
vao nhém co cau; d 1a duong kinh danh nghia ciia cap (mm) - Bang 1.

Béng 1. Cac gia tri cua H [12]

Nhém co cdu Tang Puly Puly cén bang
M1 11,2 12,5 11,2
M2 12,5 14 12,5
M3 14 16 12,5
M4 16 18 14
M5 18 20 14
M6 20 22,4 16
M7 22,4 25 16
M8 25 28 18

+) Chon dugc duong kinh danh nghia ctia tang theo tiéu chuan: D, (mm);
Budc 4: Tc d6 quay can thiét cua tang

1000Va
ng =
D

(vg/ph) 3)

Budc 5: Tinh chon cong suét dong co trong trang thai lam viéc 6n dinh

_(0+G)V

Pac= oo W) @

trong d6 V 1a van téc nang vat (m/s); 7 13 hiéu sudt ciia toan bd co cau nang (hiéu suit nay phu thudc
vao ting thiét bj c6 trong co cau nang, sb lugng thiét bi cang nhiéu thi hiéu sudt ndy cang thap; n tir
0,8 dén 0,85).

Budc 6: Tinh chon hop giam tbc

Tdc d6 quay can thiét ctia tang:

1000Va
l’l, =
D

(vg/ph) (5)

trong d6 V 13 vén tdc nang vat (m/s); a 12 boi sudt pa ling tir 1 dén 6 tiry thude vao so dd mac cap, va
thudng co gia tri bang 4 doi véi pa lang kép; D 1a duong kinh tang (mm).
Ty s0 truyén can thict ciia hdp giam toc:
ni-
u=—% (6)

ny
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trong do6 ng, 1a tde do cua dong co dan dong co cau nang.
Budc 7: Tinh chon phanh dya vao mémen phanh

Mp = My K, (7)

trong d6 M, 1a mémen phanh (Nm); M. la mémen cua dong co dan dong co cAu nang (Nm); K; la
hé sb an toan phanh vé&i ché do 1am viéc M3-M4 chon 1a K; > 1,5; v6i ché do 1am viéc M5 chon
K, > 1,75; v6i ché do lam viéc M6-M7 chon K, > 2,2.

Budc 8: Chon ché d6 lam viéc (ED): 25%/40%/60%;

2.4. So do thudt todn va chirong trinh tinh

Bt diu
L]

Nhip
Tai trong sing: Q
Chieu cao nang: Ha

Chon
B it chp: n :
Enrémg kioh tang: D - 2 Ho; Vi la sa
Kiéu mic cip: C va >0
Hg 5 an toin cip k
Ché & lam s ED Sai

Bing

. Tinkh
Céng muit ddng co ndng = Py
T s truyén HGT -7 uq
Céng st truyén = Py . .
Lire cling cip -> Sc; Lyge kéo din cin thaét - S = X .
Memen truyén qus khip s - Mie = Momen khip nid edn tdide: Mg,
= Mizr * heat KN
Mowsen phanh tinh todn == Moy, Mou:uplnnhcénﬂ&!. Mps= Mptr *
hisatPlanh
Chidu dai tang tinh todn -> Chon chidn dé tang

}

Kitm tra | Chon
Bing cocd: Pde == Nitt Sai
Phaah eé Mg >=Mps
HGT: Pl >=Pi; iligt ~ it
Khép i Ml S=hp=
Ciip et e kéo din: 560
Tang vi thift bi khde théa wdn

l Diing

Hién th
Pde; ma hadu; bat; phanky; cap. ..,

l ring
Xuit dir lifn

Xust ra file thuyet minh tinh toin eo eiu ning
Haudt ra file diligu tinh tokn v gid cita Jya chon.

!

Het thiic

Hinh 3. Luu d6 thudt toan cho phan mém
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Luu d6 thuat toan cho phﬁn mém lua chon thiét bi cua co cdu nang cau truc (Hinh 3) 1 mét so dd
mo ta toan bd qua trinh xir Iy ctia mot hé thong diéu khién. So d6 nay gitip ngudi 14p trinh kiém tra
tinh kha thi ctia viéc lap trinh tinh toan theo cac cong thirc da dugc tiéu chuan héa, dua ra nhitng giai
thuat dé viét chwong trinh mot cach nhanh chong va hiéu qua. Trong qué trinh ¢ cac bude xtr 1y tudn
tu theo cac khbi nhu khi bt dau, diéu kién r& nhanh, ludng xir 1y, nhap, xuét, x 1y, tinh toan, gan,
tra vé gia tri va diém nbi lién két. Viéc mé ta chi tiét hoa cac bude tinh thong thudng cia ngudi ki su
khi tinh chon co céu nang cho cau truc bang luu do thuat toan, tich hop cac tiéu chuan k¥ thuat va gia
thanh cua cac bo toi ¢6 trén thi trudng, tir d6 s& cho két qua vai thoi gian nhanh nhat, xac suat va do
chinh x4c cao nhét trong qua trinh tinh chon.

H& théng hoa céc cdng thire
Tinh todn dwa vao cac s liéu diu vao: Tai trong ning;

téc do nang; chiéu cao ning; kiéu so dd mic cap...

Viét cac ham con tinh tosin thing sb tinh to4n:
1. Luc kéo 16n nhit cha cép;

2. Tinh dudmg kinh tang;

3. Tinh céng suit dong co;

4. Chon hop giam téc;

5. Chon ché dé lam viée.

Xiy dumg giao dién:
Phén nhdp lidu ddu vio: Tai trong ning; the do; chidu cao: boi sudt paling. ...
Phin Iya chon bé sung: So dé mic cap; loai tang; kiéu truyén dong. ...

Lad B

treo; pulley; khap ndi. ...

i
!
Nhip lidu sé ligu: Cor sor dir lidu cap thép; dong co; hgp sd; tang cdp; méc |
4. Cic nit chirc nang: Tinh todn - lya chon; xuét dir lidu; déng chuong trinh.... i
1
i

Viét chwong trinh:
1. Viét chuong trinh khi bat déu chay: s& tai cac dir liéu trong file dix ligu vao
churong trinh dé chay.
2. Viét chuong trinh cho timg niit chire nang dé thue hién khi ngudi ding chon.
3. Viét cdc ham con; chuong irinh xuft dir ligu sau khi ngudi ding tinh todn
—lyra chon va &n két xudt dir lidu. .
4. Viét chuong trinh cho cdc nit chire ning: Béng, chuyén, luru chuong trinh.

Chay chwong trinh
Chinh sira dong goi xuit ban chuong trinh

Hinh 4. Quy trinh xay dyng phan mém
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Quy trinh xay dung phan mém dugc trinh bay nhu trén Hinh 4. Cac thong s6 dau vao 1a co s¢ dé
thiét 1ap cac budc tinh chon dya vao cach 1ap ham con cho tirng thong sb tinh chon, mdi ham con chiu
trach nhiém tinh toan mot thong s cu thé ciia co cau. Két qua tong hop cta cac ham con s& duoc dua
vao diéu kién vong 1ap va cho ra thong sd t6i vu. Giao dién phan mém duoc chia thanh cac phan co
ban nhu sau:

Phan nhap gilr li€u tinh toan dau vao: Nhép tai trong nang; Nhap tde do nang; Nhap chiéu cao
nang; Nhép tai trong xe con (néu khong nhap s& mic dinh 12% tii trong nang); Nhép tai trong moc
nang (Néu khong nhép s& mic dinh 5% tai trong nang).

Phén lya chon bd sung: Lya chon so dd méc cap; loai tang; kiéu tmyén dong, ...

Phan chon theo méc dinh cia phﬁn mém: Chon ché dd 1am viéc 1a M3-M4/M5/ M6-M7; Chon
boi suat cap; Chon dudng kinh tang; Chon kiéu cap trén tang: Trong nghién ctru nay, ching toi xay
dung phan mém dbi véi tang kép — mot 16p cap (Mic dinh mot kiéu 13 tang kép — mot 16p cap); Chay
chuong trinh va nhan két qua; Nut bdm chay chwong trinh; Nat bAm chon sé liéu; Bang Datagroup dé
lru két qua chon; Xuét dir lidu; Nut xuat dir liéu ra file thuyét minh tinh toan; Nut xuat dit liéu két qua
dé so sanh cac phuong 4n gia cua cic phuong an chon lua; Két thuc; Nut Exit — dong chwong trinh.
Toan bd giao dién ctia chuong trinh tinh duoc thé hién & Hinh 5.

Mdi nhap dii héu Mdi ia chon thang s
Nhdp tai trong ndng g Lua chon ch df kim wic M5
Nhap tai trong mde ndng 1 Lua chon bdi sudt cap i
Nhdp tic di ndng 7 Chon duding kinh tang 300
Nhap chifu cao ndng 12 ChonkiSucdpléntang  Tang kdp-1Mpc rToulu
Chon tde ab ddng co 1000

Lua chon cd 54 dil iéu - N&u khdng chon 58 mac dinh
Lua ehon CSDL Cdp thédp
Lua chon CSDL tang
Luia ehon CSDL Puly
Lua chon CSDL Bng cd
Lya chon CSDL HGT
Lua chon CSDL Khdp ndi S
Lua ehon CS0L Phani KET QUA
Lua chon CSDL MAC treo

Kt qua
| Tén san pham Shigng | Ban gia Thaénh tiEn

\ LA CHON st dii #du ra thing s& va gid Xudt di #u ra TMTT KET THOC

Hinh 5. Giao dién thiét ké ciia phan mém

Nguoi st dung chon céac lya chon theo ph?ln mém da dé xut dé ph::in mém kiém tra dix liéu chon
va tiép budc tiép theo 1a lya chon. Sau tinh toan c6 nhiéu két qua thiét bi thoa man. Nguoi thiét ké
¢6 thé lya chon dé thay ddi thiét bi hodc dé mic dinh véi phuong an phﬁn mém lya chon. Khi nguoi
dung Iya chon xong sau khi xac nhan s& 1ay thiét bi chon dé dua vao danh sach két qua va tong gia
ctia phuong an chon. Pay 1a co so dit liéu dé phan mém lay dir liéu két xut ra file mong mudn.
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3. Ung dung phin mém
Pé kiém tra tinh chinh xéac cling nhu d¢ tin cay cia chuong trinh tinh toan lya chon thiét bi co cdu
nang cau truc da xay dung, nghién ctru ung dung tinh toan cho truong hop toi nang 10 tan — chi€u cao

nang 12 m — téc dd nang 7 m/ph; ché dd 1am viéc nhe. Nhap s6 liéu ban dau (Hinh 6) véi cac thong
s0 dau vao va lya chon cac thong so 1am viéc cua co cau trong moi truong phan mém da khai tao.

Mdi nhap dii liéu Mdi Iia chon théng s6
Nhap tai trong ndng 10 Lua chon ché dd lam viéc M3-M4
Nhap tai trong méc ndng 0.05 Luia chon béi suat cap 2
Nhép téc d6 nang 7 Chon dudng kinh tang 400
Nhap chigu cao nang 12 Chon kigu cap trén tang Tang kép-116p ¢ TiNH
Fhs A A CHON
Chon tdc do dong cd 1000

Hinh 6. Nhap cac thong s6 dau vao va lya chon cac thong s6 lam viéc cia co cau

Bang 2. Két qua tinh toan va Iya chon cac thong s6 ctia b toi 10 tin — chiéu cao nang 12m — téc d6 nang 7m/ph;
ché d6 lam viéc nhe theo phuong an 1

Thong s6 thiét ké Thong s6 lua chon
Tai trong nang (tén) 10 Ché do lam viéc M3-M4
Téc d6 nang (m/ph) 7 Boi suit cap 2
Chiéu cao ning (m) 12 Puong kinh tang (mm) 400
Kiéu cap trén tang 2
Téc d6 dong co (v/ph) 1000
TT  Théng sb ky thuat S6 luong Pon gia Téng gia
1 Puong kinh cap: 16 mm 52,8 122.720 6.479.616

Loai cap: 6x37+FC
Luc kéo dut: 158
Trong lugng cap: 94,4 kg

2 Tang cudn cap: 400x1500 mm 1 20.520.000 20.520.000
Trong lugng tang: 456 kg
3 Cong suat dong co: 15 kW 1 22.880.000 22.880.000

Ma hiéu: YZB180L-6

Téc d6 dong co: 975 v/ph

Dong dién dinh muc: 143,3A
Trong lugng mot dong co: 208 kg
bién ap: 3pha, 380 V, 50 Hz

4 Cong suit truyén: 15 kW 1 53.900.000  53.900.000
M3 hiéu: ZQ500+150
Tbec d6 truc vao: 1000 v/ph
Ty s6 truyén: 92,21
Ché d6 lam viéc: M3
Trong lugng HGT: 770 kg
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TT Thong s6 ki thuat S6 luong Pon gia Téng gia

5 Ma hiéu: ZLL2 1 4.000.000 4.000.000
Momen truyén dong: 630 Nm
Puong kinh tang phanh: 200 mm
Trong lugng KN: 40 kg

6 Tai trong nang ctia moc: 10 tan 1 19.350.000 19.350.000
S pully: 2
Trong lugng moéc: 215 kg

7 Ma hiéu: YW200-E30 1 4,180.000 4.180.000

Momen phanh: 140 - 315 Nm
Puong kinh tang phanh: 200 mm
Trong lugng phanh: 38 kg

8 Puong kinh pully: 280 mm 1 1.500.000 1.500.000
M4 hig¢u: PL280
Lyc chiu tai mét pully: 80 KN
Trong lwong mét pully: 15 kg

9  Téng cong phuong 4n 1 1 132.809.616  132.809.616

Bang 3. Két qua tinh todn va lya chon cac thong sb ctia bo toi 10 tan — chidu cao nang 12 m — toc d6 ning
7 m/ph; che do 1am viéc nhe theo phuong an 2

Thong s6 thiét ké Thong $6 Iva chon
Tai trong nang (tin) 10 Ché do 1am viéc M3-M4
Tbc d6 nang (m/ph) 7 Boi suit cap 2
Chiéu cao ning (m) 12 Puong kinh tang (mm) 400
Kiéu cép trén tang 1
Téc d6 dong co (v/ph) 1000
TT Thong sb k¥ thuat S6 luong Pon gia Téng gia
1 Puong kinh cap: 22 mm 26,4 231.400 6,108.960

Loai cap: 6x37+FC
Luc kéo dut: 299
Trong lugng cap: 178 kg

2 Tang cudn cap: 400x1000 mm 1 15.300.000 15.300.000
Trong lugng tang: 340 kg
3 Cong suat dong co: 15 kW 1 22.880.000 22.880.000

Ma hi¢u: YZB180L-6

Téc d6 dong co: 975 v/ph

Dong dién dinh muc: 143,3 A
Trong lugng mot dong co: 208 kg
bién ap: 3pha, 380 V, 50 Hz
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TT Thong s6 ki thuat S6 lugng Pon gia Téng gia

4 Cong sudt truyén: 15 kW 1 53.900.000 53.900.000
Ma hi¢u: ZQ500+150
Tbc d6 truc vao: 1000 v/ph
Ty s6 truyén: 92,21
Ché do lam viéc: M3
Trong lugng HGT: 770 kg
5 Ma hi¢u: ZLL2 1 4.000.000 4.000.000
Momen truyén déng: 630 Nm
Puong kinh tang phanh: 200 mm
Trong lvong KN: 40 kg

6 Tai trong nang cta moc: 10 tan 1 18.000.000 18.000.000
S6 pully: 1
Trong lugng moc: 200 kg

7 Ma hi¢u: YW200-E30 1 4.180.000 4.180.000

Momen phanh: 140 - 315 Nm
Buong kinh tang phanh: 200 mm
Trong lugng phanh: 38 kg
8 Puong kinh pully: 450 mm 0 4.500.000 0
Ma hi¢u: PL450
Luc chiu tai mot pully: 150 KN
Trong lugng mét pully: 45 kg

9  Téng cong phuong én 2 1 124.368.960  124.368.960

Véi hai phuong 4n tinh toan sir dung tang don va tang kép, chuong trinh dua ra hai két qua gom
thiét bi c6 cac thong s6 k¥ thuat dap ing dugc yéu cau va gia thanh tong thé cua timg phwong 4n:
gia thanh phuong an 1 (Bang 2): 132.809.616 (ddng); gia thanh phuong 4n 2 (Bang 3): 124.368.960
(d0ng). Can ctr vao tinh hinh thyc té, ngudi ding c6 thé Iyra chon mét trong hai phuong an. Cac s ligu
tinh toan tir chuong trinh tinh ctia hai phuong 4n di duoc kiém nghiém bang phuong phap tinh truyén
thdng duogc Cong ty Co phan Dau tu Phat trién Cong nghiép Viét Nam ap dung tir trudc cho dén nay,
cho két qua twong dong. Vi chuong trinh da xay dung, nguoi thiét ké, ¢ thé tinh nhiéu phuong an
khac nhau, cin ctr két qua ctia cac phuong an lya chon phuong an t6i wu dé sir dung.

4. Két luan

Bal bao da trinh bay phuong phap tmg dung tin hoc trong tinh toan lua chon thiét bi cho co ciu
nang cau tryc nham rat ngan thoi gian tinh toan va dua ra dugc phuong an tdi wu c6 gia thanh hop 1y
nhat dé ngudi thiét ké c6 thé Iya chon trong cac phuong an tinh toan. Qua dé cho thiy duoc hiéu qua
kinh t&, rat ngén thoi gian khi img dung tin hoc trong viée tinh toan thiét ké thiét bi nang. Tir phwong
phap tinh toan cac tac gia thiét 1ap dwoc chuong trinh tinh ¢6 tich hop gia thanh cac thiét bi cta co cau
nang c6 cép nhat lién tuc vaéi thi truong, gitip nguoi su dung thuén tién so sanh gia thanh cac phuong
4n mot cach nhanh nhét, rat ngin thoi gian thiét ké, nang cao hiéu qua kinh té. Cac két qua ctia bai bao
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6 thé dung phuc vu viéc ty dong hda qué trinh thiét ké cac co cau nang cua cac thiét bi nang, va co
thé mé rong phat trién thém co ciu di chuyén. Trong bai bao nay dit liéu thiét bi con han ché, méi chi
¢6 s6 lidu mot sd hang cua Trung Quéc, Han Qudc; chua tu dong cap nhét cac dir liéu cua cac hang
trén thé gidi. Cac nghién ctru sau s& giai quyét cac van dé nay.

Lo1i cam on

Nhom nghién ctru xin chan thanh cam on Cong ty C6 phan Pau tu Phat trién Cong nghiép Viét

Nam, S6 16, Ng& Nhan Hoa, Puong Hai B6i, Xa Hai Boi, Huyén Pong Anh, TP. Ha Noi, Viét Nam
da giup do va ung dung két qua nghién ciru.
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