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Xac dinh khoi lwong hop ly cda can truc
c6 tam rdng voi dam chinh tiét dién

hinh hop.
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TOM TAT

Khéi luvong may la mét trong nhing
théng sé quan trong xac l4p nén gia thanh
san xuét clia may. Viéc xac dinh khéi lrong
hop ly cia may truc 1a mét vén dé quan
trong va can thiét dé gidm gia thanh may.

Terkhoa: May truc, khéi luong hop ly.

1. PAT VAN DE:

Viéc ché tao cac loai may truc ¢ tam rong
(cau truc, cong truc) dang dam hop & trong nuée
1a van dé quan trong, gop phan dap tng viéc co
gidi hoa cac qua trinh san xuét, xay dung nhat 1a
khi nang chuyén cac vat nang. Mat khac con tiét
kiém ngoai té, tao cong an viéc lam cho nguoi
lao ddng va nang cao vai tro tu chiu k§ thuat cua
cén bo k§ thuat va rat ngin thoi gian dau tur thiét
bi. Cac loai may nay néu nhap ngoai hoan toan
thi gia thanh cua may dugc tinh theo khéi luong
maéy Véi gia 1a 20 US$/1 kildgam, ma két cau
thép cia may chiém gin 70% trong lugng
may. Trong khi d6 néu mét may cé cung cong
ning san Xuat trong nudc thi chi ton ¢ 2 US$
ma thoi[1]. Nhu vy, néu bat buoc phai mua

may tir nuGe ngoai thi ta chi nén dat mua bo may

Bai bao dwa ra céc cong thirc gidi tich dé
xéc dinh khéi lwong hop ly cda may truc.
Chung c6 thé duoc st dung khi thyc hién
tinh toén xéc dinh hiéu qud cac may va toi
wu héa chdng.

nang, con lai cac cum khéc va két cu thép c6 thé
hoan toan ché tao trong nudc véi cac 1y do da
néu trén.

Két ciu thép cua méy truc c6 dam dang hop
bao gém dam chinh va dam bén. Khdi lugng cua
dam chinh déng vai tro chu yéu.Viéc xac dinh
khéi luong hop Iy cua may truc 1a mot van dé
can thiét va cp bach nham giam gia thanh may.

2.GIAI QUYET VAN PE:

Viéc xac dinh khdi luong hop ly cua may
truc xuat phét tir viéc xac dinh ty s co ban cua
cac kich thudc dam chinh.Khi tinh toan thiét ké
dam chinh ciia méy truc phai xac dinh gia tri can
thiét cuia cac md men chdng uén tai tiét dién

nguy hiém theo phuong dimg va phuong ngang.
Dé dam bao gié tri cia cac mémen chdng udn cé
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thé c6 nhiéu gia trj kich thudc cua cac ban canh
va cac thanh bén. Khi thiét ké thuong thi nguoi
ta liy ty s6 cac kich thuéc phan anh dwoc kinh
nghiém thiét ké, ché tao va str dung can truc. O
céc dam dung lam két ciu thép cua can truc thi
chiéu day cua cac ban canh (cac tim ngang trén
va dudi) va chiéu day caa cac thanh dang thi nho
o Voi cac kich thude cua tiét dién ngang cua
dam, cho nén nhiing dam nhu thé duoc xem nhu
1a két cAu c6 thanh mong.Chiéu cao 16n nhat cua
dam duoc gigi han boi cac didu kién téi wu hoa,
con chiéu cao nhé nhat dugc gidi han boi do
vong cua dam hay thoi gian tit dan dao dong cua
dam.Chiéu day ciia thanh ding 8, (xem hinh 1.a)
dugc xac dinh tir diéu kién on dinh va diéu kién bén
cia n6.Chiéu day nho nhit ciia thanh dimg nén lay
bang 6 mm, con khi can truc 1am viéc & méi truong
¢6 d6 an mon cao thi nén lay bang 8 mm.

O cac dam chinh hinh thang ( xem hinh 2)
thi kich thuéc cua hai dau dam nén lay bang: Hk
= (0,4-0,6)H, C = 2 H. M6 men quan tinh cua tiét
dién dam cubi can lay khong nhé hon mé men
quan tinh cua tiét dién dam chinh gan chd lién
két caa dam chinh voi dam cudi.

Khoang céach truc banh xe cua ciu truc
(xem hinh 3) nén lay bang K = (1/7-1/5) Ly, trong
d6 Lx — thm rong cua cau tryc.

Cac két cau duoc coi 1a téi vu 1a nhitng két
cau ma khi 1am viéc tin cay c6 tong gia thanh ché
tao va st dung 1a nho nhét. Gia thanh két cu
dugc xéac dinh chu yéu bang khéi luong cua né(
gia vat liéu chiém gan70% tong gia thanh caa két
cau thép).Co thé lay khdi luong két cau 1am
chuén téi wu co ban cua can truc.
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Hinh 2. Dam chinh hinh thang.

Hinh 3. So db két cu thép cua cAu truc.
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Chiéu cao tbi wu cua dam hop duoc xac
dinh bang cach tinh bén uén dam:
3w

Hy, =] . 1
tu 252 ()

trong d6: wx — md men chéng udn cua tiét dién
dam, &, — chiéu day thanh dtng caa dam.

Ta thy rang néu c6 sy sai léch cua chiéu
cao dam so V&i gia tri t6i wu 1a 20% thi khéi
lwong cua dam chi thay ddi 2,5%, nén chiéu cao
cua dam c6 thé ldy nho hon gié tri toi wu mot it
v6i diéu kién 1a phai ¢dam bao do cang tinh va do
ctng dong caa dam.

Khi tinh bén uén dam trong mot mat phang(
mat phang dtung) thi md men chdng udn can thiét
cua tiét dien la:

M
W2 @

o]
trong d6: M -md men uén, [o ]- tng suat uon
cho phép.

Khi biét chiéu cao H cta dim thi md men
quan tinh cua dam la:

Jx=wWhy, 3)

trong dé: y — khoang cach tir truc trung hoa dén
thd ngoai cung cua dam.

Khi tinh udn dam chinh trong mat phang
dung thi tiét dién dam c6 2 truc ddi xung va
chiéu cao H thi:

y~H/2 va Jyx Wy HI2 (4)

M6 men quan tinh cia tiét dién 2 thanh ding
c6 chidu day &, dugc xac dinh theo cdng thirc:

sz: 52. H3/6 , (5)

M6 men quén tinh cta hai ban canh c6
chiéu day &;50 v6i duong truc ngang cua dam

(véi didu kién bo qua cac md men quan tinh cua
c4c tiét dién ban canh so véi duong truc trung
hoa riéng cua chung) duge xac dinh theo cong
thuc:

Jne ~2F1(HI2)?, 6)
trong do: F- dién tich tiét dién cua 1 ban canh.
Vi Jix = Jx — Jox nén dién tich can thiét 1a:

F1 = 2(0x-dax)/ H? , (M

Déi v6i dam c6 phan chia hai bén cua ban
canh (xem hinh 1.a) c6 chiéu rong chung By thi

chiéu day cua ban canh dugc xac dinh theo cong
thuc:

1= F1/B; = 2(JX'\]2X)/H2.B , (8)

Déi v6i dam khong cé phan chia hai bén
cua ban cénh hoic khi bo qua chiéu rong cac
phan chia cua ban canh tic 1a Bi= B, khi dé:

81=2(0x—J)/ H2B , 9)

Khi tinh bén uén dam trong hai mat phang
can phai tinh md men chdng uén cua tiét dién
dam déi véi duong truc ngang va dudng truc
dung , dugc xac dinh theo phép tinh bén céc to
hop tai trong Ila va lb theo cac cong thirc:

(Mx)lla/Wx: [CT ] ;
(MQun/Wx +(My)i/ Wy = [ ] . (10)

trong céc cong thuc nay: My va My — ca&c m6 men
udn trong mat phang ngang va trong mat phang
dung, ngoai ra md men (My)ia khong bang mo
men (My)iib.

Déi voi dam cd phan chia hai bén cua ban
cénh voéi chiéu rong caa ban canh 1a By thi md
men chdng udn cua tiét dién dam d6i véi duong
truc ngang va duong truc dung duoc xac dinh
theo cbng thirc:

Wy = (B.81+52.H/3).H ;
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W, = H.5,.B1 +51.B:%3 (11)
Déi v6i dam khong cé phan chia hai bén
cua cac ban céanh, khi B; = B thi:
Wi = (B.8:+8,.HI3).H :
W, = (H.8,. +51.B/3) B , (12)
bdi véi ddm co chiéu cao tdi wu Hey thi
dién tich tiét dién caa mot ban canh 1a:

3w, 6

Fi1=B.8 = Hou82/2 = —2 ,(13)
, 2
3w
_ y 3w, , (14)
5w, \ 26,

Giai két hop cac phuong trinh (13) va (14)
ta duoc:

5 =M s (15)

6wy

Pé lam cac ban canh dam cau truc nén
dung thép tim la thép cacbon c6 chiéu day téi 50
mm va thép hop kim thap c6 chiéu day toi 40
mm. Néu dam khong dap tmg cac didu kién vé
d6 cang tinh va do cimg dong va thoi gian tat
dan dao dong thi ché tao dam co tiét dién thay
dbi theo chiéu dai cua dim.Khi do6 st dung su

thay d6i chiéu day cia ban canh dudi hodc chiéu
cao cua dam. Ciing co thé dong thoi thay doi
chiéu day cua ban canh dudi va chiéu cao cua
dam.

Hinh 4. Cac phuong an ché tao dam cau truc.

Trong cong trinh [2] cho thay rang c6 thé
sir dung khéi luong tdi thiéu cua cau truc 1am
chuén téi uu cia no.

Trén hinh 4 cho thiy dam chinh cua cau truc
c6 trong tai nang Q = 50 T4n va tam véi L = 34,5
mét. Chi phi thap nhat 1a khi ché tao dam theo
phuong an III; so véi dam chinh hinh thang
truyén théng( phuong an I) thi né c6 khéi luong
giam 24% va nhan cdng giam 10%.

So sanh khéi luwong cia mot sé cau truc
dugc ché tao trong nudc véi khéi lwong caa mot
s6 cau truc dugc ché tao & nude ngoai( Lién X6
ci):
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Bang 1. So sanh khéi lugng mot s6 cau tryc.

TT | Trong tai Tam Khéi lwong cau truc Khéi lwong cau truc Chénh léch
nang rong theo thdng ké theo tinh toan Iy thuyét |  khdi lugng
Q(Tan) | L(Mé) m (T4n) »m (Tan) (%)
1 50 23 30 25 16,6
2 50 20 20 17 15
3 30 20 20 17 15
4 20 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
Tir bang 1 ta nhan thay rang véi so dd két 3. KET LUAN

cau dam chinh truyén thdng co tiét dién hinh hop
v6i phan chia hai bén va khi d4 dam bao vé do
bén va d6 ciing viing cua cau truc thi véi cing
mét trong tai ndng va cling mot tim rong thi su
chénh léch vé khéi luong tir 13,6 dén 16,6%. Su
giam khéi lugng nay s& dan toi giam dang ké gia
thanh cta may.

Nhu vy, bang kinh nghiém cia minh hon
40 nam trong viéc thiét ké, san xuét ché tao cac
maéy truc dang dam hop va bang phuong phap
giai tich da dwa ra dugc cac cong thirc giai tich
dé xac dinh khéi Iuvong hop ly ciia damchinh cua
cau truc va chinh 1a khéi luong cia may, diéu
nay gilp cho viéc giam khdi luong méy va gia
thanh san pham ché tao trong nuéc.
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Determination of rational mass of span
crane with box girders.

e Nguyen Danh Son

Industrial University of Ho Chi Minh City

ABSTRACT

Mass is one of important parameters of
a machine,which affirm the manufacturer,
price of machine. The determination of
rational mass of a crane is one important
and necessary problem for reduction of
machine price.

Keywords: Crane, rational mass .
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