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TOM TAT

Ngay nay, phuong phdp ddnh gid dé tin cdy cia chi tiét mdy, két cdu mdy dua trén co s6 Iy
thuyét xdc sudt va qud trinh ngdu nhién da ching t6 tinh uu viét so vdi phuong phdp ¢ dién st dung
hé s6 an toan don thudn. Bai bdo trinh bay vng dung phuong phdp mé hinh héa tich phan tiing budc
khi tinh todn theo ly thuyét dé tin cdy. Day la phudng phdp mdi trong cd khi gidi bai todn ham nhiéu
bién ngéu nhién déc lap bdng phuong phap mo phong, cho két qud gan vi thuc tién va c6 thé ding
tham khdo khi tinh todn theo cdc phuong phdp khdc.

Tut khoa: Co khi; Tinh todn két cdu; Cdu truc.

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 reltability 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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1. AT VAN DE

Thang thudng, khi thiét k€ va tinh todn
ngudi ta st dung cdc hé s6 an toan, gia trj duoc
chon tuy theo tinh chat, quy mé va tdm quan
trong cia chi ti€t may. Thyc té cho thdy, ngay ca
véi hé s6 an toan |dn, hu hong vin xdy ra, vi hau
hét céc gia tri tham gia vdo qua trinh tinh todn
(tai trong, vét liéu, tham s6 hinh hoc, két cdu...)
1 céc dai ligng ngdu nhién. Phuong phap tinh
toan ¢ dua cic dai lugng ngdu nhién vao qué
trinh tinh duge goi 1a phuong phap tinh toin
theo ly thuyét d¢ tin céy (DTC). D8i véi mét
chi tiét méy hay ci mot cum chi tiét, c6 thé cac
dai lugng ngau nhién la hoan toan déc 1ap vi
ciing tham gia (dnh hudng), déng théi t4i két
qua tinh, vi du tinh chdt ngiu nhién cla vat
liéu dc lap véi tinh chat ngdu nhién cta tai
trong,...nhung cing dnh hudng t6i do tin cly
(kha ning lam viéc) cta chi tiét. Phuong phép
md hinh héa tich phan tung budc 6 thé dap
ling dugc yéu cau xit ly déng thdi cac bién ngiu
nhién khi tinh toan chi tiét may, két csu may
theo ly thuyét d tin cay.

2.NQI DUNG CAN GIAI QUYET
2.1. Qué trinh mé hinh hod théng ké

Dé xic dinh céc tham s6 thdng ké cta
cac phan b6 d6 bén va ting sust trong cic két
cdu, chi tiét méy, ching ta sé tién hanh tiing

budc mé hinh hoa théng ké cic dai lugng ké
trén trong thut toan tién dinh.

Trudc hét, ta xem xét nguyén tic chung
clia viéc méd hinh hoa théng ké ham cta cac dai
lugng ngiu nhién khi biét cac dic trung théng

ké ctia cac dai lugng nay.

Gid sit cin xac dinh cac dac trung théng
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ké cua dai lugng F la ham cia céc dai lugng
ngdu nhién x,, x,, x,...x,, nghia la:
F=f(x,x,%..5,) 1)
Trong d6, da biét cic ky vong toén;
v phuong sai 57 cita méi dai lugng ngdu nhién

Xpy Xy Ky X,
Trinh ty thyc hién nhu sau:

a) Pai véi méi dai lugng ngiu nhitn
X, %3, £y...x,,, ti€n hanh thit nghiém ngiu nhién
theo quy luat phan b6 da biét vdi cic tham s6
;,,0',’ va tinh gid tri thit i cta dai lugng ngiu
nhién.

b) Thao tac a) dugc lip lai cho dén khi
tim dugc cic gid tri cla tit ca cic dai ligng

ngau nhiénx,, x,, %;...x, .

) Sit dung c4c gia trj da tim dugc cha
X, X, X;...x, A€ tinh mot gia trj clia F theo cong
thitc (1).

d) Thao téc a, b, ¢ dugc lap lai cho dén
khi nhdn dugc N gid trj cia ham E

e) Trén co sd N cic gid tri tim dugc cia
ham F tinh cac dic trung théng ké nhut ky vong

toan F, 4 léch chudno, ... cta F theo cong
thic sau:
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Nhu vy, viéc tién hanh mé hinh héa
théng keé tiing budc trén co s& cic quan hé tién
dinh cho phép nhin dugc cic tham sé théng
ké cta ndi luc va kha ning chiu tdi clia cc ciu
kién riéng biét ctia két c4u, dugc dua ra d& tinh
do tin céy clia ching.

Khi dé, xac sudt lam viéc an toan hay d¢
tin cdy cua phdn tit i cé thé dugc x4c dinh theo

Hinh I: S0 d6 két cdu truc

phuang phap tuyén tinh.
4 P, =80 8
S-R e @ | w ]
17=1_¢{ = R; } U diygla ham phan bs
chudn. | VOsTx

u,-20] U

Ve

3. VI DU TINH TOAN

atai I ACRTEIIATHTSIR

Tinh d9 tin cay chi tiét truc banh xe di
chuyén cdu truc tai trong 10 tan, so d6 két ciu
va tinh todn ctia truc banh xe thé hién trén hinh
sau:

Hinh 2: So dé tinh truc

Coi tinh chat vét liéu, kich thudc hinh
hoc, tai trong tac dung déu 1A cac dai lugng
ngéu nhién phan phéi chuin véi cic tham s6
cho trong bang 1.

Bdng 1: Cdc tham s6 tinh todn

Dai lugng Ky vong D¢ léch

Tai t tinh Ién banh xe

i trong tinh lén ban P, = 50800 N o, = 5080 N
Mo men cén tinh M, = 17,25Nm 0,, = 1,725Nm
M6 men quan tinh M',= 22,7Nm 0,1y = 22Nm
Hé s6 tai trong dong K, =12 0,=01
Gidi han méi cua thép 45 4y = 250 Nimnr® o, = 25Nm’
Ti 56 truyén i=22
Hiéu suit dong co N4 =085 4
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Céc 56 liéu trong cot "dd lech” duoc lya
chon theo kinh nghiém, dua vao diéu kién thuc
té nhu ché dd lam viéc, kha ning gia cong, tinh
chit vat liéu. ..

Chi 6 do tin cdy p dugc tinh theo cong
thic (5-20) [2[.
Ky

2
+0U

B:&:J'B‘

3)

O
Trong do: p,,, 6, Gid tri va d¢ léch cia
ung suat du tai vi tri tinh toan;

My O Gid tri va d léch cla gidi han
bén (bang 1)

Ung suét do tai trong tac dung:
M,
0.1d4*

(d: Pudng kinh tryc binh xe, M,: M6
men tuong duong tai vi tri tinh).

Hy=f(M, M, d)= (4)

Theo két qua tinh muc 7, §3, chuong 9
[1] thi:

Pl , .
M, = \/(T')z +la(m, + M )k im, 052 ()
Tién hanh mo hinh hoa théng ké ting

budc, véi cic bién ngdu nhién B, M, M, K.
Ta tinh duoc ky vong va phuong sai cia M. Vi
du, vai 1000 lan phat cta tiing s6 ngau nhién ta
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St dung céc théng s6 & bang 1 vi
cac cong thic (1), (2), (3) ta ¢b méi quan h¢
B = f(d), day chinh 1a m6i quan h¢ gitia d tin
cay va gid trj trung binh cia dudng kinh tryc.

Tuong ty nhu trén, ching ta hoan toin
6 thé thiét lap mai lién hé gitdta chi s do tin ciy
véi do lech ctia tai trong téc dung khi dudng
kinh truc khéng thay d6i 8 = f (o).

Théng s8 dau vao la ky vong va do lech
ctia gidi han bén méi, mé men uén, mé men
chéng uén. Két qua tinh dugc biéu dién bing
d6 thi sau:

L

Hinh 3: M6t lién hé gita duong kinh chi tiét
khi thiét ké véi chi s6 do tin cdy

02 0 b coy by
-
4

. . g " ° "
0 \ch Cum Lo g e vy (x W )

Hinh 4: Méi lién hé gitta dé léch cia tdi trong tdc
dung voi chi s6 dé tin cdy
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Nhan xét:

- Mién khio sét (bién thién cia déi s) rong gitip cho viéc lya chon két qué tinh dugc
thuan loi, d6 chinh x4c phy thudc vao sé lugng lan mo phong, gin lién vdi qua trinh thuc tién;

- Khi dudng kinh tryc d tang thi d tin cy ting (hinh 3), sai s& ciia ti trong tac dung cAng
16n thi d¢ tin cay cang giam (hinh 4);

- Tit gid tri dinh lugng d tin cdy, tra phu luc bang 2 trang 268 [2] ta c6 x4c suat 1am viéc
khéng hdng. Trén hinh 3, khi dudng kinh d = 57mm thi = 3,9, tra biang c6 R = 0,99995. Nhu viy,
€t 100000 chi tiét dugc ché tao thi cé 5 chi tiét hong, két qua nay cé thé chdp nhan dugc.

4. KET LUAN

Bai todn trd nén don gian khi ding phuang phédp mé hinh héa théng ke tirng budc, dac
biét khi déi s6 gém nhiéu bién ngau nhién déc lap; Cho két qua chinh xéc han so v6i phuong
phép truyén théng (sit dung hé s6 an toan), don gian hon khi dung khai trién chuéi TayLor d€ xac
dinh gia trj ctia cdc bién ngdu nhién trong tinh toan. %
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