
XAC DiNH DQ TIN C~.'X CUA cAc CHI TIET ~IAY 

co NHlEU IWJ,T CAT YEU 

PHAN VAN KHOl 

BJi bao trinh .bay nht1ng ket qud nghien ctru dQ tin c~y h~ thOng cUa cac chi tiet 
may co nhi~u vimg c6 khii nang bi phil hOng. Phuong phap xiiy dvng auoc minh h<:>a b~ng 
k~t qua thvc nghi~m ti~n hitnh tren may thu m&i ZDM 100 Pu v<ii nhUng mlw thep trim 
St50 co nhi~u ranh vong trong mien cl¢ ben ngan h~n .. 

§l. D~T VAN DE 

S\f pha hOng ci\a nhung tr\tC truyb dong c6 m(it cAt thay d6i b~c, nhilng chi tiet 
c·_q nhieu d.nh hay 10 khoan v~ nhieu chi tiet may khac, dudi -tac d~1ng ella di tn;mg, c6 
the xdy ra_ kh6ng phJ.i 0 mOt ma 0 mOt s6 m~t cat yeu. Ta coi mOi mi).t d.t c6 kha _nang 
b'i pha hong la m9t pharr tu. Vi sv hOng cua m(>t phan tu Mt ky dan tai sti lam mat kha 
ni'!ng hoan rhJ.nh nhi~m_ VIJ thUc nang ella chi tiet, nen nhUng chi tiet nifty nhu the la nhung 
h~ nOi tiep theo nghia cUa ly thuyet d:Q tin c~y. DO tin c~y chung cUa nhfrng chi titt may 
nay xac cJinh GUQC, aijc biet khong g(ip nhieu kh6 khan, khi S(t ki~n hOng cac phan tu thOa 
man dieu ki~n. ai)c l*p [1], [3]. 

Tuy rthien, tinh doc l*p giua cac phan tli khong phai khi nao cling tc\n tai. Vi~c 
xac dinh n6 tir bi'eu tl:lt'rc dinh nghia. c6 Hen quan den xac su::Lt c6 di~u ki~n g?p ph<li nhUng 
kh6 khan nMt dinb, boi vi kbong gi6ng nhu truong h<;~p khac, khi xet· m(it to may gilm 
nhleu Cl)ni. may c6 chtrc_nang rieng -chdng hq_n, tinh d¢c l~p giua ·ca.c phan tU cUa chi.tiet 
may dang xet c6 qUan he v6i m{rc tiii cGng nhu v6i cac tham s6 hinh hoc va k€t c{u vO 
cimg aa deng. ' 

. Do do vi~c giai quy~t van de nay theo huang xay d \fng mot phuong ph:Op chung c6 
hi¢u qua dOi v0i c6ng t<'tc tinh to<in va thiCt ke da trtJ thanh mQt yeu dlu. 

~2. XAY Dl.)'NG PHU'O"l\IG PHAI' 

De xOc dtnh d:Q tin ·cc~y cib chi titt- h~ ~- nhu cia trinh bay (-, trCn, ta phin bi~t 
bai. truOng hqp d{u trt1c cUa h~ nhu sau : 

Trong truOng hop nay dO tin c~y chung dta cbi tiet"' duqc xac dinh theo de c;6ng 
thuc ly thuyet cia biet tic clinh ly nbfm xic auclt [1]. 

n 

. Rs ~·IT R; (2.1) 

i=l 
trOng do Rs la dQ tiq cc~y h~ thOng clta chi tier ; n h sO' phan ttl cUa he va Ri Ja cl(> tin 
r:}/ ·eta ph~ln t1J thtr i. R1 thuOng ·xac- dtnh duqc .tir- nhfrng sO li¢u thOng kC hay qua nhfrng 
,hi nghiem khong q~i phtrc t?p v6i cac mAu thu thong thuang chi co m¢t m~t cat nguy hiem. 
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Tinh d¢c lUp ctia ~-l,i -ki~n hOng c~k ph~ln tli ph~;t thuQc V~lO cite ytu tO hi.nh hQc 
vA ket diu nhu s6 phan tU, hinh ding, kich thu6c, vi tri tuong dOi vli. dch sap xep 1=ac 
phan tU uong_ h~. MOt ctich t\t nhien, ve mo'j.t ":~Jt ly, chUng ta.ngbi dng tlnh d.¢c l~p·cua 
cic phan tli: cO lien quan t6l sv phan bO -lrng su:1t (j nhtrng chO yeu trtn chi tiet. Tinh 
tr?ng nghien_ clru hi¢n nay chua cho phep ditn ta mOi lien quan ay cte tlm ra _mOt t!eu 
chuan ly thuyet cita tinh d¢c l~p gifra cac phan tu. 

D~ ti~n lqi cho nhung irng dung thrrc t ien, h~ s6 p cluqc titc giii dna ra nhu m<)t 
sO do cho tinh dQc l~p cUa phhn ttT. f)6 la ti s6 gilta dO tin c;Jy etta h~ gOm cac ph~n 
rU rt6c l~p tuong trng RsaJ v6i d:Q tin c~Jy eGa h~ g()m cite phan ttl phv thuQc dang xet 
R::;pt· He sO p la 'him so. cUa thOi gian lam ':'i~c VJ cUa cac tham s6 k€t dlu G : 

p = p(t,G). (2.2) 

H~ ~·6 p nay dw7c. xac citnh bang· thl,tc nghi~m v?.t duoc trinh bay du6i d~ng dO thi 
ho~c bang s6. NhiJ. vi~c tbu t.h~p cite s6 lieu thu ve cite h;i chi tiet khac nhau duai 
Jnh huC1ng ella m()t yeu t6 k€t cau nha't dinh, ta cO mQt t~.ip bieu dO v~ td- sO p. Khi d6 
cl¢ tin c~y d,a b~ c6 cac ph an t1r phu thu(lc auqc xi)c c1inh tity thea tung truong hop k~t diu. 

Rspt ~ Rsdt\p(t, G). (2.3) . 
Nhu v(iY qua trinh tinh toan dQ tin c(ty cUa h¢ noi titp cO fhe tOm tt-\t trong rn0t sa dO 
khoi biht dien rren hinh 1. 

r--llt th 5/,-g ---, 
L.....::.::-~r=--' 

'--r~--J ~~f-t8~J 
Die phao fJ oltfr/c lap 

'vdi t7hau k1oR_y.? 

· fft;u) 

Fii1tA 1. So dO phuong phap xic chnh dO tin c~.1y d1a h~ 
n6i titp tnng nganb may 

Thi nghi¢m auQc tii'a hanh v6i cac mau tron. c6 ranh V<)ng lam tir th~p St50.101 
miiu duqc ch.ia thanh .btiy nh6m. l:L mau \) nh6m E c6 mQt rJnh duqc xem nhu philn tU. 
cac nh6m cbn l?i, k)' hi~u s, duoc xem nhu mQt h~ c6 ba tanh v6i khoat1g citch gifra ca-c 
rc1nh e khac llhau 6 moi nh6o:r. Chi~u d,\i; c1uong kinh, hinh deng, chat luQng gia cong 
be m~jt cling __ nhU ki.ch thuOc cUa m&u va rdn}J D de nhOm deu giOng nhau. 
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TCn nhOm 

E 
S40 
S28 
S22 
S16 
SlO 
S5 

S6 ranh 

3 
:J 
3 
3 
3 
3 

JO 

I 2il 
22 
lfi 
10 
5 

Mau thii va cac tinh chat co hQc. chU y~u duoc ghi tren hinh 2. 

b) 

6(}" 

Hi11h 2. Mau thli a) nh6m E b) Nh6m S 
,;:, = 302,9Nmm·2, ~ = )29,7Nmm·2 
~ = 25 % v6i Lo = 5do 

(l 

1,40 
0,118 
0,77 
0,56 
0,35 
0,175 

Cic rnau thlr cbiu .t<ii trQng bien dOi tuiin ho~n trong mien keo cUa may ZDM 
1.00 Pu (CHDC Due). Rieng 40 m'\u c[ta nh6m £40 du<Jc cbia thanh bon nh6m nhr) S4d. 1, 
S40)2, S40. 3 va S40. 4 chiu tRi 6 b6n mtrc Ung su.at sau day 

-----, . --
1 

1'b. lOng suat Ion nhat u·· .. h' h't 
1 u tu I d h h" . ·ng suar n o n a 

. . · ~t an ng 1a cr 0 d h h· ·]\J -2 , rnuc une sua· N L 2 an ng H'i cru .mm 
i u I . - .mm·-·--·- .. 

1 i 
I 

400,25 
:ws.so 
:;:;sA.J: 
308,03 

200,12 

169.22 
154,02 

I 
l 

Nhtmg nh6m cOn hti chiu t.iE 0 mile thlr .hai cling v6i nh6'm S40.2. T'i sO trng suat 
trong d.c trul':sng hop d~u 13. 0.5 vi t~n -sO. t<ii trong 11,66s-1 (700min- 1 ) duqc gi-G: kh6ng 
doi trong qua trinh thii. 

Sau khi clanh gia th6ng ke c:ic s6 li$u th•;c nghiem tbu iluqc cho phep neu len Cllc 
ket qua sau day. 

L Gi{t td tnmg binh dm s6 chu trinh, pha hily va 'dO h:ch tieu chuan ctua nh6rn 
thu S40 aw~c cho trong bang. 
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--------,---~~i-·- i 
Nh6m S40.1 I S40.2 S40.3 S40.4 

I ·-
Gia trt trung 

3,73 '104 5;13.104 8,29.104 11,37.104 
binh l'f 

D<) l~ch tieu 
o,ss.to4 1,26.104 L92.104 

chuan s 0,66.104 

2 .. Duong Woehler va mi~n tin mat cua nh6m S40 trong mi~n d¢ Mn ngi\n h~n 
tren h~ toa d<) loga kep duQc bih dien tren hinh 3. 

q, (Nmo/).----'---

</00,25 f---

368,'86 f-----+-----P'o...c~ 

338,44 f-----+-·--1---+-=-~>-.,.<'i 

.308,03 , •. - .. ' ... i·-·--r·--+. --="'f-, -'_ld"""-~"~>-1 

250.00 ~-all .50 ~ur-, lhlla~~~4TI -+ .J..J..,l. --·-. 
I • l · i l 

.200.00 .... ......:. I . l_L I I __ .-:..J 
' 3.!04 <! !0 4 5 10~ fi .fO' 1!0 4 9.11!4 N 

Htnlz ~). DuOng Woehler va· trubng tin mat 

Ti sO Nmin : Nmax = 1,70 d~c trung cho S\f tan mat tuOi thQ trong truOng ltQ'p nay 
to .ra fihO han dang ke so voi truong hqp mau thii nh<ln khong c6 ranh da c6ng b6 tronll 
cac tai li~u khac. 

3. Di) lech tieu chuan va mU:c Ung su1t c6 quan h~ v6i nhau theo ham luy thUa 
sca

0 
= const, v6i ~ = 0,25. 

Quan h¢ nily se la mQt phuong ti~n c6 hi~u quO trong vi~c ctanh gia mUc dQ tl.in 
m<it tuOi thQ c;~a chi ti€!t 0 cc.\c mUc tiii trQng kh<ic nhau khi kY thu~t tbU nghi~m bi 
h?n che. 

4. cac d~c trung cUa dQ tin c~y 0 mlrc t1i thu hai 
M?t a() phan ph6i tnoi thQ Cll. de nh6m ahl Ia loga chu9.o. Cac tham s6 cua phan 

ph6i va cac d~c trung s6 khac ella dQ tin c~y ella mau thU: (l mltc ti:ii tht.l: hai duqc cho 
trong · bJng sau . 

..------·--·-------.. ·-··--,------.------, 
i Tham s6 etta ph an ph6 i ' 

NhOrn 

E 
S4o." 
s"s 
S2:l 
S1G 
SJO 
S5 

j Gia trl trung I f)Q l~ch tiCu 
~----~---~,-- ·----- binh N lQ-4 chuan s.l0-4 

1 ___ ::_ _____ 1---~·-1--------·-
!! ii,Of\2 I 0,207 f\,;;t 1,36 

10,88~ 0,16 I 5,43 0,1)8 
I 10,8!10 0,\.J!l 5,12 0,81 

I

I' lON:IO 0~160 5)71 0,92 
11,o44 o,IJ8 6,32 o.94 
1 !,111 O,l:i7 fl,76 0~03 

11,296 0.12~' 8,11 ],23 
I ·--·~---~·-~"·---~~---~...!----'"' 

.... 
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C:Ac h11.m dq Lm qy cUet cac nll()m dw.)c bltu dil'~n td'n hinb .J. 

C:ic h~un m<H dO~ hafQ ph:ln phOi tu'bi thq v2 ham cuOng lt<,) htmg dm;rc uinh bay _ .. ; 
t1 mi trong [2}. ·:·i 

- ---·-i·--·---~-~----, 

·--".~~:-"'J-.;:-------C"'- S :i I 

~~~-~--+---~~~~~-r--~ 
oL---~~--~~-~L-~~~~~~~ 

-'!,Sf04 S,St0
4 

6,5.10 4 7,5.!09 ifiSto'- ;V 

"NhornS40.2 oNhamS28 

Hinh 4. Him do tin. c~y a mire tai thu hai 

I 
1 
~>~ 

5. M6i quan h¢ '(N, e :d) bieu di~n 

nhu m¢t gii trj gi6i h~n. Nh6 han gia tli 
tren hinh 5 
~y cic phin 

,;:.:~ 

cho phep ta coi tl s6 c : d = 1 -~~-~-~_:_,~---~_.:_: 
ti'r se ph1,1 thuoc Hin nhau. . 

Blnh 5. Quan h~ (N, e : d) 
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-----I 

f ~v:~~~~ r--~-=-J~~-~-~-~---~=-~-=~- (_.:.:'#:;j/! 
4.510" _ ~~-~ _ --~~"<V-;,;L-~1 

.08 -- ~/ //r I 

0/t 

0,2 

5!0' / ' 

.u to• ·- I 

tf [JJ[J4 L---r 

~ -~-11 

6, 5:J[J4 - ~ ~:--~_-< .. -------~-~ 

I_ 70~~~· '----~-'-'------~-=-L_____ --~1 
0 0,77 1,0 

E/d 
l! 175 {]_35 0,515 

Hinh 6. Quan M (p, ejd) ode thai h~n lam vi~c khac 
nhau cUa mO.u thiT 

6. Quan M (p, eJ d) ung voi c:k thai h~n lam vi¢c khac nhau cua chi ti~t duqc 
biht dien tren hinh 6. Do thi nay gop philn vao vi~c xiiy d1mg de t~p bieu do p (t, G) aa 
n6i d~n u ~ 2. 

· D ta chi Nh ''" ng ay 12-9-1983 
Vifn C• krc Viftt KHVN 
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Zt!SAMMENFASSUNG 

ZUI'EH LAESS!GKEITSilES'!Hl MC NG VON MA SC1llNE'\ELE 'lENTEN 
MlT MEH!\EREN SCHAE)llGeNGS!llll\ElCHEN 

In der vorilegenden Arbeit werden UnterslKhuogen zur Zuverlaessigkeit von Maschi"' 
nenelementen mit rnehreren Schaedigungsbereichen dargestellt. Die entwickelte Methode zur 
bestimmung der Systemzuverl•essigkeit des aus abhaengigen und unabhaengigen bes.tehenden 
Seriensystems wird experimentell ueberprueft. Zu den Ergebnissen, die bei den Ermuedung· 
oversuchen der umlaufenden spitzgekerbten Rundproben aus Stahl St50 in Gebiet der Zeitfe· 
stigkeit ermittelt wurden, gehoeren der Verteilungstyp der Bruchschwingspielzah!, die Woe­
hlerlinie, die Zuverlaessigkeitskenngroessen und die A.bhaeogigkeit der Elemente. 


