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Tém tit. Khéi luong may 1a mot trong nhimg thong s6 quan trong clia may truc, xac lap gia thanh san
xuit cia may. Viéc xac dinh khéi lwong hop 1y cta may truc 13 mot van dé quan trong va can thiét dé
giam gia thanh mdy. Bai bao dua ra cac cong thirc giai tich dé xac dinh khéi luong hop ly cua may truc.
Chung co thé dugce sir dung khi thuc hién cong viée thiét ké khi xac dinh hiéu qua cac can tryc va tdi uu
hoa chang.

Tir khéa. Cau truc, cong truc, khdi luong hop 1y.

DETERMINATION OF RATIONAL MASS OF SPAN CRANE

Abstract. Mass is one of important parameters of hoisting machinery.This confirms manufacturer price
of machine.The determination of rational mass of crane is one important and necessary problem for
reduction of machine price.The paper come up with analytic formulas to determine rational mass of
crane.They can be used in disign, in determination of machine effect and in optimization.

Keywords. Bridge Crane, Gantry Crane, rational mass.

1. PAT VAN PE

Viéc ché tao cac loai may truc c6 tam rong ( cau truc, cong truc) trong nudc la van dé quan trong,
gop phan dap Gmg viéc co gioi hoa cac qua trinh san xuat, xdy dung nhat 13 khi ndng chuyén cac vat
ning.Bén canh d6 con tiét kiém ngoai t¢ nhap may, tao cong an viéc lam cho ngudi lao dong va nang cao
vai tro cua can bo k¥ thuat va rat ngin thoi gian dau tu thiét bi cho cac cong trinh.Céc loai may nay néu
nhdp ngoai hoan toan thi gia thanh cia mdy dugc tinh theo khi lugng may voi gia 1a 20 US$/1
kildgam.Tinh ra thi gia thanh may rat cao vi két cAu thép cua may chlem gan 70% khéi lugng may[6].

Trong khi d6 néu mét may c6 cung cong dung va cac thong s6 k¥ thuat duge ché tao trong nudc thi
chi tn c6 2 US$ ma thoéi [1]. Nhu vay, néu can thlet phai mua may tir nu6e ngoai thi ta chi nén dat mua
bd may nang, con lai cac cum may khac va két cau thép thi co thé hoan toan ché tao trong nude véi gia
thanh ré hon va nhanh chéng hon. Vay thi van dé duoc dat ra s& gop phan gitp cho viéc san suét cic may
truc tai trong nudc dugc tdt hon va kinh té hon.

2. GIAI QUYET VAN PE

Két cau thép cua may truc c6 dam dang hop bao gdm dam chinh va diam bén. Khéi luong cta dim
chinh déng vai tro chu yéu.Viéc xac dinh khéi lwong hop 1y ciia may truc 12 mot van dé can thiét va cip
bach nham giam gia thanh may.

Hién nay trén thé gidi va trong nudc viéc xac dinh khdi lugng hop 1y caa mot loai can truc cu thé
chua c6 tac gia gia nao nghién ctru dén. Tuy nhién, viéc nghién ctru vé két ciu kim loai may truc noi
chung ciing da dugc dé cap dén nhu trong [2]. Gido su Tién sy Nga Gobe da dua ra cach xac dinh cac
kich thudc ciia dam t6 hop nhur chiéu cao ctia dam, kich thudc thanh dam, kich thudc tim bién bang cac
cong thirc giai tich. Trong cong trinh ciia minh [3]. Gi4o su Tién sy Aléchxandrov khi nghién ctru vé két
cAu thép cua cAu truc di dua ra cong thire thuc nghiém xac dinh chiéu cao ctia ddm cau truc c6 tiét dién
hinh hop hg = (1/16-1/20)L, trong d6 L 1a tam rong cua cau truc. Ciing trong cong trinh nay Gido su Tién
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sy Alechxandrov con dua ra dugc do thi dé xac dinh khoi lugng cua mot nira dam ciu tryc mg voi tim
rong cua cau truc. Trong nudc ta thi cac gido trinh dung dé giang day mén hoc May néng chuyén cia
gido su Tién sy dao Trong Thuong [4], My truc van chuyén cia PGS. TS. Nguyén Vin Hop [5], Ky
thuat nang chuyen [6], Tinh toan may tryc cua PGS. TS. Huynh vin Hoang [7] cling khong c6 di sau vé
tinh toan két cau thép cta cac loai may truc co dam hop va ciing dua ra mot s6 cong thirc kinh nghiém
twong tu nhu cua céc gido su Nga.

Nhu vay trong bai bao nay chiing toi dé xudt viéc xac dinh khdi lwong hop 1y cho loai can truc c6 tim
rong thong qua viéc xac dinh khdi lwong cua dam chinh dé lam co s& cho viée xac dinh gia thanh cua
may.

Chung toi giai quyét viéc nay nhu sau:

Mo ta khai quat Két cdu thép clia cau truc (cong truc) va dam chinh cta n6 rdi dwa ra so do tinh toan
tiét dién ctia dim chinh.

Nghién ctru nhiing cong trinh c6 lién quan toi van dé dit ra ciia cac gido su Nga vé mat 1y thuyét,
nhiing céng trinh thyc nghiém va mot sb cong thirc thuc nghiém dé xem ap dung trong khoang gia tri nao
1a thich hop nhit.

Théng ké khdi lugng ctia mot sb cau truc va céng truc do chinh minh thiét ké, ché tao trong nudc va
mot sb don vi khac di ché tao va ldp dit nhimg may truc cua nude ngoai tai Viét Nam (TP.HCM va mot
sd tinh phia nam) dé lam s6 liéu so sanh.

Xac dinh khéi lugng hop 1y ctia dam chinh bang cach tinh toan trén co s kién thirc Strc bén vat liéu.

Pua ra nhiing giai thich, bién luan can thiét dé lam sang t6 vin d& nghién ciru.

2.1 M6 ta khai quat Két ciu thép ciia cAu truc va dam chinh va so dd tinh toan tiét dién cia
dam chinh

Két cau thép ciia ciu truc dugc thé hién trén hinh chiéu bang dudi day (xem hinh 1) gdm hai dam
chinh va hai dam bén. Hai dam chinh dugc lién két chat véi hai dam bén bang moi ghép han hoac moi
ghép buldng. Trén hinh v& thi kich thude Lk 1a tam rong cla cau truc va la mét trong cac thong so co ban
cua no.

Hinh 1. So d6 két cAu thép cua cau truc.

Qua nghién ciru vé cac loai dam chinh ciia cdu truc va cong tryuc ta thiy rang loai dam chinh hinh
thang Ia hop 1y va pho bién nhat (xem hinh chiéu chinh cua dam chinh trén hinh 2).

¢ ] :

]

Hinh 2. Dam chinh hinh thang.

Tiét dién ngang cua dam chinh duoc thé hién trong hinh 3, gém mot ban canh trén, mot ban cach
duéi c6 chiéu day &, hai thanh dung c6 chiéu day &, duoc lién két véi nhau bang phuong phap han hoic
bang moi ghép bulong. Ban canh trén va ban canh dudi co phan chia hai bén nhu trén hinh 3.a hodc
khong ¢ phan chia hai bén nhu trén hinh 3b va hinh 3c. Cac hinh v& nay ciing 1a so d tinh toan ma
chung t6i s€ st dung ¢ dudi day
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Hinh 3. So d6 tinh toan cac dim.

2.2 Nghién ctru nhirng cong trinh c6 lién quan

Tir cong trinh [2] cta Gido su Tién sy Gobe ta nhan thay rang khéi lugng ctia dam chinh phu thudc
védo nhiéu thong 6 nhu chiéu cao ctia dim, kich thude cta thanh dung va kich thude cac ban canh trén va
dudi. Trong cong trinh [3] Gi4o su tién s§ Aléchxandrov dua ra cong thirc thuc nghiém xac dinh chiéu
cao ciia dam hg = (1/16-1/20) L va db thi xac dinh khéi lugng ctia mot nira dam cau truc ing voi tim rong
clia cu truc. Tir hai cong trinh trén chiing t6i nhan thay rang cdng trinh [2] cho phép bo sung vé mit 1y
thuyét tinh toan cho mot loai may cu thé. Cong trinh [3] cho ta x4c dinh dugc so bd khéi lwong ciia dim.
Khdi lwgng may tinh theo cong trinh nay c6 thé 16n hon thuc t& 10 -20% theo phwong phép tinh toan
chinh xac.

Chung t6i nhan thy rang viéc xac dinh khéi lwong hop 1y cua can truc phai xudt phat tir viéc xac dinh
ty s6 co ban cua cac kich thudce dam chinh. Khi tinh toan thiét ké dam chinh ctia may truc phai xac dinh
gia tri can thiét cia cac m6 men chdng udn tai tiét dién nguy hiém theo phuong dung va phuong ngang.
Dé dam bao gia tri cua cac mémen chdng udn co thé ¢ nhidu gia tri kich thude ctia cac ban canh va cac
thanh dting.Vay thi vin dé x4c dinh kich thudc hop 1y ciia cac ban canh va cac thanh ding 1a can thiét.
Khi thiét ké thuong thi ngudi ta Iy ty sd cac kich thude phan anh duoc kinh nghiém thiét ké, ché tao va
sir dung can truc. O cac dam dung 1am két cAu thép ciia cin truc thi chiéu day cua cc ban canh ( trén va
duéi) va chidu day cta cac thanh dtng thi nhod hon so véi cac kich thude cua tiét dién ngang ctia dim, cho
nén nhitng dam nhu thé dugc xem nhu 13 két cau ¢ thanh mong.

Chiéu cao 16n nhat ctia dAm hmax duoc gidi han boi cac didu kién tdi wu hoa dé nhan dugc khdi lugng dam
12 nh6 nhét Gmin, con chiéu cao nho nhét cua dadm duoc gi6i han boi diéu kién do vong cua dam hay thoi
gian tit dan dao dong cua dam.

Chiéu day cua thanh dimg 8, (xem hinh 1.a) dwoc xac dinh tir diéu kién 6n dinh va diéu kién bén cua
n6.Chiéu day nhé nhat cua thanh dimg nén 1y bang 6 mm, con khi can tryc 1am viéc & méi trudng c6 do
an mon cao thi nén lay bang 8 mm [8].

2.3 Thong ké khoi lwong ciia mdt s ciu truc va cong truc

Bang 1.So sanh khéi lrgng mot s6 cau truc.

TT | Trong Tam rong Khdi lugng cau truc | Khoi lugng cau truc dugc ché | Chénh léch khoi
tainang | Lk (Mét) | ctia Lién x6 cii nhap vé | tao trong nudc luong (%)
Q (Tén) theo thong ké m (Tén)

m (Tén)

1 |50 23 30 25 16,6

2 |50 20 20 17 15

3 [30 20 20 17 15

4 120 23 22 19 13,6

5 |15 20 14 12 14,2

6 |10 20 12 10 16,6

7 |5 20 6 5 16

So sanh khi luong ctia mét sb cau truc duge ché tao trong nudc do B6 mon May xéy dung va Nang
chuyén Truong DH Bach khoa TP. HCM ché tao véi khdi lugng ciia mét sb cau truc ctua nudc ngoai
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(Lién X0 cti, duc, Thuy sy) dugc dua vao bang 1.Theo ddi mot s6 cau truc va céng truc duoc ché tao va
lap dit tai thanh phé H6 Chi Minh va mot s6 tinh phia Nam ciia cong ty May truc va Thang may Quang
Lién Dai Loan), Cong ty méy truc Kone crane (Thuy s§), Cong ty Mdy truc va Thang may Hoa binh
(Viét nam), cong ty TNHH Phan Vi Viét nam)... Chung t6i nhén thy ring vOi cung mdt trong tai nang
va tam rong cua cau truc hai dim c6 tlet dién hinh hop thi khdi lwong cla cac can truc xuat xr tir chau Au
thi tuong duorng v6i khdi luong cac can truc ciia Lién X6 cii con cac can tryc xuat xu tr cac nuge Chau A
thi c6 khoi ~giam hon khoang tir 5-7%.Tr bang 1 ta nhan thdy rang VOl so d6 két cau dam chinh truyen
thdng c6 tiét dién hinh hop v6i phan chia hai bén va khi da dam bdo vé d6 bén va dg cing vimg cua cau
truc thi véi cung mot trong tai ndng va cung mot tam rong c6 su chénh Iéch vé khoi lugng tir 13,6 dén
16,6%. Su giam khdi lugng nay sé dan téi giam ddng ké gia thanh ctia may.
2.4 Xac dinh khéi lwgng hop 1y ciia didm chinh

Céc két cau dugc coi 1a tdi wu 1a nhiing két cAu ma khi lam viéc tin cdy co tong gia thanh ché tao va
st dung 1a nho nhét. Gia thianh ket céu dugc xac dinh chu yéu bang kh01 luong cua no (gia vat liéu chlem
gan70% tong gia thanh ciia két cAu thép). Co thé lay khdi lugng két cAu lam chuén tbi wu co ban clia can
truc.

Chiéu cao tdi wu ctia dAm hdp dugc xac dinh b@“mg cach tinh bén udn dam theo so dd tinh toan & hinh
3 khi d4 xac dinh duoc khdi lugng don vi g trén mot mét dai ciia dam roi dao ham biéu thirc gia tri ciia g
theo H va cho dao ham b?mg 0 ta duoc

3w
H tu =~ (1)
20,

Trong d6: wx— mo men chéng uén cua tiét dién dam, 8; — chidu day thanh dung cua dam.

Ta thay rang néu c6 sy sai léch clia chiéu cao dam so v&i gi tri t6i wru 1a 20% thi khoi lwong ciia dim
chi thay ddi 2,5%, nén chiéu cao ciia dim c6 thé 1y nho hon gia tri tdi wu mot it v6i diéu kién 14 phai
dam bao d6 cimg tinh va do cting dong cua dam. Khi tinh bén udn dam trong mot mit phang (mit phing
dung) thi mé men chdng udn can thiét cia tiét dién la:

W, - M- )

o]

Trong d6: M —md men udn, [G] - rng sudt udn cho phép.

Khi biét chidu cao H ctia dam thi m6 men quan tinh ciia dam 1a:
Jx = Wiy, 3
Trong d6: y — khoang cach tir truc trung hoa dén thé ngoai cting ctia dam.
Khi tinh udn dam chinh trong mit phang dimg thi tiét dién dam c6 2 truc dbi xing va chiéu cao H

thi:
Mo men quan tinh ctia tiét dién hai thanh dung c6 chiéu day &, dugc xac dinh theo cong thirc:
Jox= 82.H3/6 ) (5)

Mo men quan tinh cua hai ban canh c6 chiéu day 8; so v6i duong truc ngang ctia dam ( véi diéu kién
b6 qua cac mé men quan tinh ciia cac tiét dién ban canh so voi duong truc trung hoa riéng cta chung)
duoc xac dinh theo cong thirc:

Jix = 2F1(H/2)2 , (6)

Trong d6: F- dién tich tiét dién cia mot ban canh.

Vi J1x = Jx — Jox nén dién tich can thiét la:
Fi1=20xJx)/ H?, (7)

Dbi voi dim co phan chia hai bén ctia ban canh ( xem hinh 1.a) ¢ chiéu rong chung 1a By thi chiéu
day cua ban canh dugc xéac dinh theo cong thuc:

81: Fl/Bl = Z(Jx-\]zx)/Hz.B (8)

Dbi voi ddm khong c6 phan chia hai bén cta ban canh hodc khi bo qua chidu rong cac phan chia cua
ban canh tirc 1a Bi1= B, khi do:

81=2(0xJ2)/ H2B , (9)
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Khi tinh bén uén dim trong hai mit phang can phai tinh mo men chong udn cua tiét dién dam doi
v6i duong truc ngang va duong truc dimg , duoc xac dinh theo phép tinh bén céc t6 hop tai trong Ila va
IIb theo céac cong thurc:

(Miia/ Wx =[] 5 (Mus/ W +(My)i/ Wy =[], (20)
trong cac cong thirc ndy: My vd My — cac md men udn trong mit phing ngang va trong mat phing ding,
ngoai ra md men (My)iia khong bang moé men (My)ip.
Dbi voi dam c6 phan chia hai bén ciia ban canh véi chiéu rong ctia ban canh 1a B; thi mé men chéng
ubn cua tiét dién dam ddi voi duong truc ngang va dudng truc dimg duge xac dinh theo cong thic:
Wy = (B1.61+62.H/3).H ; Wy =H.52.B1 +51.B:%3 (11)
Dbi véi dam khong c6 phan chia hai bén cta cac ban canh, khi B; = B thi:
Wy = (B1.61+82.H/3).H; Wy =(H.5:+6:.B/3)B , (12)
Dai v6i dam c6 chiéu cao toi wu Hy thi dién tich tiét dién ctia mt ban cénh la:

3w, o
Fi1=B.81 = Huw.82/2 = 25: ?2 , (13)
3w
_ W, 3w, | (14)
5w, \ 20,
Giai két hop cac phuong trinh (13) va (14) ta duogc:
Sw
o, =—=>*.0, , 15
oew, (15)

y

Vay la ta da xac dinh dugc cac kich thudc cua ban canh va thanh dung va khi c6 dugc cic cong
thirc nay ching ta dé dang xac dinh dwoc khdi lwong hop 1y cta diam chinh cta ciu truc va do6 1a khéi
lugng ciia may.
2.5 Pua ra nhirng giai thich, bién luin cén thiét

Dé lam céc ban canh dam cau truc nén ding thép tm 1a thép cacbon ¢ chidu day t6i 50 mm va thép
hop kim thip c6 chiéu day téi 40 mm. Néu dam khong dap tng cac diéu kién vé do clmg tinh va do cing
dong va thoi gian tat dan dao dong thi ché tao dam co tiét dién thay doi theo chidu dai ciia ddm. Khi d6 st
dung sy thay ddi chiéu day cua ban canh dudi hodc chiéu cao cua dim. Ciing c6 thé dong thoi thay ddi
chiéu day cuia ban canh dudi va chiéu cao cta dam.

Trén hinh 4 dua ra bén phuong an ché tao dim chinh cta cau truc voi ciing mét trong tai nang Q
bang 50T4n va tam v6i Lk bang 34,5 mét va ciing mot chidu cao ctia dam, & ddy chi v& mot phan dau dam
bén trai vi 1a két cAu ddi xtmg. Phuong an I 1a dam hinh thang truyén théng, phuong an 11, 111 va IV 1a cac
phuong 4n ting chidu day ciia ban canh dudi bang cach 6p thém mot hodc hai tim thép cho ban canh dudi
tang d6 day.Su so sanh cho thdy rang dam dugc ché tao theo phwong an III 14 c6 chi phi thap nhét. So véi
dam chinh hinh thang truyén théng ¢ phuong an I thi n6 c6 khdi luong giam 24% va nhan cong giam
10%]8].

i
a—

Hinh 4. Cac phuong an ché tao ddm cAu truc.
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Ciing trong cong trinh cua minh[8] Tién sy Sabasov chi ra rang c6 thé sir dung khdi lugng tdi thiéu

cuda cau truc lam chuan t61 vu cta no.

3. KET LUAN

Sau nhiu niam trong lam cong tac giang day cac mon hoc thudc nganh May nang chuyén va thuc
hién thiét ké, san xudt, ché tao va lip dit cac may truc dang dam hop tai Viét Nam, tac gia da dua ra dugc
cac cong thirc tich toan tir (1) dén (15) ap dung tir mon hoc Swrc bén vat liéu, dé xac dinh khoi luorng hop
1y ctia dam chinh cta cau truc c6 tiét dién hinh hop va d6 chinh 1a khdi luong cua may, diéu nay giup cho
viéc giam khdi lugng may va gia thanh san pham ché tao trong nudc. Noi dung dé tai nghién ciru c6 thé
giup ich trong cong viée thlet ké cac may truc kiéu nay, ngoai ra con co thé dp dung vao viéc xac dinh
hiéu qua cua cac can truc va toi uu hoa chiing.
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