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T6M TAT 

Ngdy nay, phUdngphdp ddnh gid do tin cdy cua chi tiit mdy, kit cdu mdy dUa tren cd sd ly 
thuyet xdc sudt vd qud trinh ngdu nhien da chdng to tinh Uu viet so vdi phUdngphdp co diin sd dung 
he so an todn ddn thudn. Bdi hdo trinh hdy dng dung phUdngphdp md hinh hoa tich phdn tdngbudc 
khi tinh todn theo ly thuyet do tin cay. Ddy la phUdngphdp mdi trong cd khi gidi bdi todn hdm nhieu 
bien ngdu nhien doc lap bang phUdngphdp mo phong, cho kit qud gdn vdi thUctien vdcd the diing 
tham khdo khi tinh todn theo cdc phUdngphdp khdc. 

Ttf khoa: Cd khi; Tinh todn kit cdu; Cdu true. 

ABSTRACT 

Nowadays, there liability assessment method of the machine's parts and structures based on 
probability theory and random processes have demonstrated the superiority than classical method 
using safety coefficients. This paper presents the computational method using random variables in 
the process, known as computational methods based on reliability theory. This isa new method in 
order to solve the independent random variables using computer-simulation. The results are close to 
reality and can be used as reference with other methods. 
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I.DATVANDE 

Thong thuang, khi thiet ke va tinh toan 
ngildi ta sd. dung cac he so an toan, gia tri dilpc 
chgn tuy theo tinh chat, quy mo va tam quan 
trong cua chi tiet may. IhUc te cho thay, ngay ca 
vdi he so an toan 16n, htf hong van xay ra, in hau 
het cac gia tri tham gia vao qua trinh tinh toan 
(tai trgng, vat li^u, tham so hinh hpc, ket cau...) 
la cac dai lildng ngau nhien. PhUcfng phap tinh 
toan CO dUa cac dai lifpng ngau nhien vao qua 
trinh tinh dupc gpi la phifpng phap tinh toan 
theo ly thuyet dp tin cay (DTC). Doi vdi mpt 
chi ti^t may hay ca mpt cum chi ti^t, co the cac 
dai lupng ngau nhien la hoan toan dpc lap va 
cung tham gia (anh hUdng), dong thdi tdi ket 
qua tinh, vi du tinh chat ngiu nhien cua vat 
lieu dpc lap vdi tinh chat ngau nhien cua tai 
trpng,. ..nhUng cung anh hudng tdi dp tin cay 
(kha nang lam viec) cua chi tiet. PhUong phap 
mo hinh hda tich phan tifng budc co the dap 
dng dupc yeu cau xif ly dong thdi cac bien ngau 
nhien khi tinh toan chi tiet may, ket cau may 
theo ly thuyet dp tin cay. 

2. NOI DUNG CAN GIAI QUYET 

2.1. Qua trinh m6 hinh hoa thdng k^ 

De xac dinh cac tham so thong ke cua 
cac phan bo do ben va dng suat trong cac ket 
cau, chi tiet may, chung ta se tien hanh tifng 
budc mo hinh hoa thong ke cac dai lupng ke 
tren trong thuat toan tien dinh. 

TrUdc het, ta xem xet nguyen tac chung 
cua viec mo hmh hoa thong ke ham cua cac dai 
lupng ngau nhien khi biet cac dac trUng thong 
ke cua cac dai lUpng nay. 

ke cua dai lupng F, la ham cua cac dai lupng 

ngau nhien x,, jx:̂ , Xj.. .x^, nghia la: 

F = f(x„x^,x^...x„) (1} 

Trong do, da biet cac ky vpng toanj 

va phuong sai erf cua moi dai lUpng ngau nhien 

Trinh tU thUc hien nhU sau: 

a) Doi vdi moi dai lUpng ngau nhien 

X,, ^2, x.^...x^, tien hanh thtf nghiem ngau nhien 
theo quy luat phan bo da biet vdi cac tham so 

X,, af va tinh gia tri thd i cua dai lUpng ngau 
nhien. 

b) "Thao tac a) dUpc lap lai cho den khi 
tim dupc cac gia tri cua tat ca cac dai lUOng 

ngau nhienx^,x^,x^...x^. 

c) Stf dung cac gia tri da tim dUPc cua 

XpXjjXj...^^ de tinh mpt gia tri cua F theo cong 

thUc (1). 

d) Ihao tac a, b, c ddpc lap lai cho den 
khi nhan dUpc N gia tri cua ham F. 

e) Tren cp sd N cac gia tri tim dUPc cua 
ham F tinh cac dac trUng thong ke nhU ky vpng 

t o a n F , dp lech chuan(7^,. . . cua F theo cong 
thde sau: 

Gia sd can xac dinh cac dac tnfng thong I ' ~ fW^\T.l. ^ ' " j^ilLl^ ^ ) ' J 
(2) 
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Nhii v4y, viec tien hanh mo hinh hoa 
thong ke tting bu6c tren co scr cac quan he ti& 
dinh cho phep nhan daoc cac tham so thong 
ke ctia noi lUc va kha nang chin tai cia cac can 
kien ritog biet cua ket cau, daoc dila ra de tinh 
do tin cay ciia chiing. 

Khi do, xac suat lam viec an toan hay dp 
tin cay cua phan til i co the duoc xac dinh theo 
phuong phap tuyen tinh. 

'la ham phan bo 
chuan. I \lt^x,cJ'^^, 

3. Vl DUTINH TOAN 

Tinh do tin cay chi tiet true banh xe di 
chuydn cau triic tai trong 10 tan, so do ket c£u 
va tinh toan ciia true banh xe the hien tren hinh 
sau: 

Hinh 1: So do ket cdu true 

i 
^ ^ - t — p ^ ^ 

--4mnMM 

Hinh 2: Sd do tinh true 

Coi tinh chat vat heu, kich thUdc hinh 
hpc, tai trpng tac dung deu la cac dai lUpng 
ngau nhien phan phdi chuan vdi cac tham s6 
cho trong bang 1. 

Bdngl: Cdc tham so tinh todn 

Dai littfng 

TSi trpng tinh len banh xe 

Mo men can tinh 

M6 men quan tinh 

He s6 tai trpng dpng 

Gidfi han moi cua thep 45 

Tl so truyen 

Hieu suat dpng cP 

Ky vong 

P, = 50800 N 

M, = 17,2SNm 

M'j = 22,7Nm 

K,=\,2 

H, =250 NImm' 

i = 22 

1dr = 0,S5 

Do lech 

0-, = 5 0 8 0 ^ 

(T^,= l,72SNm 

<7„., = 2,2Nm 

d^=0,l 

Oj = 25Nm' 
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Cac sp lieu trong cpt "dp lech" dupc Ilia Sil dung cac th6ng s6 d bang 1 vJ 

chpn theo kinh nghiem, dila vao dieu kien thilc cac cong thilc (1), (2), (3) ta co m6i quan he 

te nhu che dp lam viec, kha nang gia cong, tinh ^ = y (d), day chinh la moi quan he giiia dp tin 

chat vat Ueu... cay va gia tri trung binh ciia dtfdng kinh true. 

Chi so dp tin cay p dupc tinh theo cong 

thilc (5-20) [2]. 

p -MM- ItB-fu 

Trong do: \t^, a„: Gia tri va dp lech ciia 
ling suat du tai vi tri tinh tpan; 

(3) 

Tuong tu nhu tren, chiing ta hoan toin 
cd the thiet lap moi lien he gifla chi so dp tin cay 
vdi dp lech cua tai trpng tac dung khi dudng 

kinh true khong thay ddi ^ = ficr^). 

Ihong so dau vao la ky vong va dp lech 
cua gidi han ben mdi, mo men udn, mo men 

\i^, a : Gia tri va dp lech cua gidi han chong udn. Ket qua tinh dUpc bieu diln bang 
ben (bang 1) do thi sau: 

tTng suat do tai trpng tac dung: 

fi^=f(M^M.,d) = (4) 

(d: Dudng kinh true banh xe, M,̂ : Md 
men tUpng dUOng tai vi tri tinh). 

[1] thi: 

M„ 

Iheo k^t qua tinh muc 7, §3, chuong 9 

<f)̂  ^M,)KJr,,.0,52] (5) 

Tien hanh md hinh hda thdng ke tifng 

budc, vdi cac bien ngau nhienP,,M,,M'j,Kj. 
Ta tinh dUpc ky vpng va phUPng sai cua M^̂ . Vi 
dy, vdi 1000 lan phat cua tdng so ngau nhien ta 

cd ket qua:M,^ = 2717,0522; a,^ = 72,2199. 

Hmh 3: Mdi lien he giUa dUdng kinh chi tiit 
khi thiit ki vdi chi sd do tin eay 

Hinh 4: Mdi lien he giUa do lech cua tdi trgng tdc 
dung vdi chi so dd tin eay 
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Nhdn xet: 

- Mien khao sat (bien thien cua ddi so) rdng giup cho viec lUa chpn ket qua tinh dUpc 
thuan lpi, dp chinh xac phu thudc vao sd lUpng lan md phdng, gin Hen vdi qua trinh thUc tiln; 

- Khi dudng kinh true d tang thi dp tin cay tang (hinh 3), sai sd cua tai trpng tac dung cang 
ldn thi dp tin cay cang giam (hinh 4); 

- Tif gia tri dinh lUpng dd tin cay, tra phu luc bang 2 trang 268 [2] ta cd xac suat lam viec 
khong hdng. Tren hinh 3, khi dUdng kinh d = 57mm thi p = 3,9, tra bang cd R = 0,99995. NhU vay, 
cd 100000 chi tiet dUpc che tao thi cd 5 chi tiet hong, ket qua nay cd the chap nhan dUpc. 

4. KET L U A N 

Bai toan trd nin dan gian khi dung phUPng phap md hinh hda thong ke tUng bUdc, dac 
biet khi doi so gdm nhieu bien ngau nhien ddc lap; Cho ket qua chinh xac hpn so vdi phUPng 
phap truyen thong (sd dung he so an toan), dPn gian hPn khi dung khai trien chuoi TayLor de xac 
dinh gia tri cda cac bi^n ngau nhien trong tinh toan. • 
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