
sue BEN fVIOI CUA cAc PHAN TU KET CAU 
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VA CHI TIEl MAY CO TIET DI'I;:N KHONG IRON 

NGUYEN TRQNG HIEP, PHAN Hi}U PHLrC 

Khi lam vi~c nhieu chi tiGt may va ph3.n tl'r kH c0.u chju lrng suflt thay dOL Vi 
Vf)-y tinh toan theo chi ueu s-&c ben m0i hl rat cln thi~t d~ dUrn bS.o dQ tin e~y ella 
mfty va- k€t cfl.u c6ng trioh· Tuy nhi~n, nhfrng dQ_c trung chit yeu ctla sfrc ben mOi nhtr 
gi&i h<:Pl ben mOi vi tuCH the;> thrr&ng duq:: xllc dinh qua thi nghi¢m nhfrng mlu chti~n 
c6 tHH di~n tr6n, duCrng kinh 7---;- tumm. nghia la kbic nhieu ve hinh dl-).ng va kich thrr&c 
so v&i dtc chi ti€t may vA.. phiin tti k€t can tht_.rc te. Trong bai bao .nay de c~p a en van 
cte cHtnh gii gi&i h~Jn ben mC>i ella cnc phAn tir ket cfiu va cbi tiCt may c6 litH di~n 
khUng trOn chju u6n trong m¢t m*t phiing hoQ_e ch!u keo- nen. 

§ 2· xAc DJNH GI6"I H.<\.:'ol BtN Men cuA DAM CHJU UON 

TRONG MQT M!T PHANG: 

Gi&i h~n b€n mOi ctia c:ic pban tir ket cau va chi uet may c6 tiet di~n kht~Dg 
trOn cb!u u6n trong m!)t mQ_t phling c6 the xac d!nh duqc tren co sb phuong trinh d<>ng 
d~ng cua sg phii hlly mOi v&i s6 tMng s6 it nh~t [!], [7]. 

DOi v&i dl\m c6 tiet di¢n chfr nh~t chit\u r~ng b va chiCu cao h, tich phli.n I ci'b 
phrran~ trinh dOng d~ng dtrqc viet nhU' sau [7] 
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= - 2,3lg(l - P) (2.1) 

trong d6 hl = h hz -· kho?mg C~Lch tt'r duOng tnwg hOu dtin th6 c6 Lrng su:it a= u; 
2 

u- gi6i h;m dtrCri clia m,en ph:ln Um Ung sufit o;rc d:~i crmax; Fo = lmm2 di¢n tich 
don vj; 0'

0
, w - cftc th(Jag s6; P -·- xic su.at pha hlly~ D~t u ~ Ccrmax [1]. chU y h\ h2 = 

= chl va O'm.ax chinh 1<1 gi{ri h::,m mZli ella diim chfr nh~t nhU.n C!'_ir;.~;. tlr ph uang triuh 
(2.1) ta c6 

bh(l- C)ID+1.,.~'" 3 ( I') (2-2) [• =-2~ln 1-
cr~Fo(w+ 1) • 

Trrr&ng hqp u6n troug m~t phiing dfrng dam chfr nl1~l rOug e6 chieu rQng b, 
chi~u cao h, chieu d3.y th3.nh trtl:n va t7hr&i 12.. s1 chieu rh'ty th:inh hai b~n 13. 52 

I= hcr:',u [b( 1- C)"'+1 - (b- 252) (1 - C -
231 )"'+!1-

cr~F .('» + 1) h 
= - 2,3Jg(l - P). (2.3) 
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GQi o·-1cr Ia gi(:ri lwn ben m6i khi nOn philng clia dilm c6 tiCt di¢.u cllfr nb~h rGng_, 
ltuCmg hqp niy 0'-xr:r = Gnaax, ta c6: 

( 
., 2S.1 )"+1

] 1-C--- = 
h 

(2.4) 

Tuang h.T nhtr tr~n, tnr&ag ugp u6n pb:lng diim chfr I c6 chi€u ri)t1g b, chieu 
cao b, ct ii§u dAy _thiinh tren va du&i S1 va chi~u dii.y thanh giiia Sz, tich phln I c6 dqng: 

ha~Joi [ ( )"+1 ( ) ( r = w b 1 - c - b - s2 1 - c -
" ,F.(w + 1) 

(2.6) 

trong d6 tJ'-lci - gi&i· hq.n b€n mOi u6n ph&ng ella dl1D. chfr I 

Cong !hire (2.5) ciing itp dvug cho dam chfr [ chin u6n trong m~t phhg dl'rng. 

B~ tim duqc quan h~ giita gi&1 h<)n ben mOi or_tc.c ella diim ti~t tli~n chU: nhat 
chi€u r¢ug b va chien cao h chju uOn ph[ng vOi gi&i hqn ben mOi cr - 1 ella miiu nhU.n 
du&ng kinh d ch~u u6n quay, tp. cAn bii.I1g ph~tang trinh (2.2) v&i phuang trinb (2] 

Ta lim dugc 

I 
- Ba 

{ ~)"' "-1 = (.~)· "-1· 
' 2bh . 2bh 

. 1 
trong d6 B41 = -- th6ng sO ella plnrang trinh dOng d~ug ella sv phil hUy mOi [1]. 

w 

(2.7) 

Be dtinh gUt mttc d¢ chinh :xac ella cftc C6ug thU:c tinh toan so v&l ket quil. thvc 
nghi~m. trong b2.ng 1 lrinh b8.y cac s6 li~u ve gi&i h~~n b~n mOi <r-tcn ella cUlm tiet 
di~n chfr nh~t tim Urrqc qua thi nghi~m uOn trong mQt m~t ph!ing (3] va tri sO a~ 1cn 
linh theo cung !hue (!..7) v&i Be; = 1/w = 0,06 [7] va gi&i h"u ben moi "-1 = 262MPa cua 

ma.u c6 du-O"ng kinh d :;:;l8mm chin u6n quay. 

Bang 1 

r-~1!!6:-, 
G-1Cfl9 a:lc:n, Ui!t dl¢n I 8~% 

1, >< h, mm
2 -·~1 MPa MPa 

-----

5X 5 276 :185 3~3 

10 >< 10 276 262 - 5~1 

20 X 30 253 241 - 497 

32 X 4 252 258 2,4 

16 X 8 264 258 - 2~3 

4 X 32 253 258 290 



Bilug 1 cho thfty sai l~cb tuang d6i 0% gi{b s6 Ji~ll. t1n.rc nghi¢-rn va trj s6 tinlt 
ioan kh:l nhO. 

f>& l~p h~ thUc gifra gi&i h,;.m ben mOi cr-1e1 ella dllm chfr I cb.ju u6n trong m~t 
ph£ng dirng _v&i gi&i h<)U ben mOi 0'-lp eii.a dim trOn chju u6u ph~ng, ta cAn b~ng bi~u 
thuc (4•5) v&i bi~u !hire cua I d6i voi cl~m trim chju u6•1 piling [2). 

-2,3lg(1 - P) (2.8) 

Tt"r do !a c6 

1 
- (U-J.-.~ 

Y:J (1- c) · 2 l*(w + l)d2 
4'-1 p 

"'+1 ( 2Sl )OJ+ 1 h[b(l-c) -(b-S2) 1-·- -h-

1:~_ s6 1 c6 th~ lfiy b3.ng O,OtS83 ; 0,01356 ; r,007~3; 0,00-1~2 tuang Ung -v&i clic 
gift trj (,) = 10, 12, 16 va 20 [7]. 

BiCn thUc (2.2) cling ~\p dt.tng cho cliim tiet tli~n chu· [ 

Ti'r dtc bi6u thllc (2.2) va (2. 8) ~a ti en d11gc quan L~ gifht g1o'1 lup1 ten rnOi eUa 

dil.m chfr nh~t 0"-lca v:l gUd -hun b0u m()i ctia (lam tr6n cr-11_) ch!u n6n phfing. 

[ l/2 (1-c)?I*(w+1)cil rl 
0' -len = 0'-lp 

bh 
(2.10) 

B3.ng 2 trinh bay c::lc trj s6 tinh toAn gi6i h~n ben mOi th1;tc nghi~m 0'-lp, (Lien 

va "-lei cua cite dam c6 tiM di~n trim, chlt nh~t va chi! I [6] (trong bang dung ky 
hi~u chung la 0'-ttn) va c:lc tri s6 tinh to:ltl 0'-ltt theo cac bi€u, thtic (2.9) va (2.10) y&i 

(I) = 111 va c = 0. 

Cac so li~u trong cite bang I va 2 cho thiiy ket qua tinh loan khit phil hqp v&i 
th\fc nghi~m. 

·~---··~-·-·-·~··~·-~-.. ~~.~·-·~~~--'----- - .. ·~-·--~----~ 

THh di~n d~m a -Hn CL-ttt 3~ % 

TI"t)n 

Chu· uh~t 

Chi! I 

201 
198 
187 

204 
185 
185 

-·----1 

§ 3. TirHJ. TOAN .. GHJI H~N Bil:N MOI TRONG CHU TRINH 

KHllNG DlH XUNG 

C:lc bien thUc tinh to&n tr~u d&y :ip (h.tug cho c-:lc- chi ti€H m:iy ··ho~c philu til- k~t 
diu chiu ut'Sn quay ho~c u6n ph&ng tbeo chu trinh d6i xUng (h~ s6 kh6ng dOi xtlng 
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R =- 1), Tru·(n1g bqp tiii trqTJg kCo-ne.u d61 xfrng~ cO th·;~ xilc djnh gitri h:.m bJn G''~·i 

Ci _ik tbeo c6ng t la'i·c 
G-lk = yk.CY-1, (3.!) 

trong d6 h~ sO "(k = 0~87 ---7-- 09r)5 ; a~·i V()'i v(H li~u thep c6 the Lly Yk = 0,90 .....;- 0,92 [2] 

Trang th~rc te nbieu kl:t cau chfu lPlg'. suat thay dOi thea chu trinh l~hOng CiO! 

xirng~ Quan h? giU:a biE:n d¢ -G~ng sullt gi&i hqn trong <'.hu trinh l\bOng d6i xirng va gi&i 
h~n ben rnOi 0'-1 (trong chu trinh d6i xfrng) c6 lb'6 xac djnh tlf biCu dO serensen-KinasO
svili [4,5] 

trong d6 era va crm Iii blfm di) v.B. l'rng suiit trung b~nh, h$_ sO ~'a cO th0 l:Iy trung blnh Ht_ 

0~25 dOi v6i v~t li$u ihfp [4] 
Do cl6 gi(ri h:~n bi§n mOi trong chu trinh m0-ch d¢ng 

2 
U 0 = 2cr-1 , __ 1.(;" cr0 = ----,=-,--c; 1 

1 + ~G -
(3.3) 

TruO·ng llqp chu trlnh c6 b¢ sO kh6ng d:6i xt!ng R, gifra gi&i h~lll ben mOi VFt nl 
bi&n dQ irng sufit era, t'r'1g suat trung binh O'm c6 cac quan h~ 

-R 1 + R 
(3.4) 

2 2 

Ti'r cb.c h~ thl'rC (3.2) va (3.4) c6 the l~lp dlrqc hmu thiTc tinh O'R kbi biet gi&i h:J-ll 
bEm mOi cr_t va h~ s6 khOllg d6i xlrng R. 

UR o::c; 

1 - R + ~" ( 1 + R) ' 
(s.5) 

j r(:n dhy c6 th(\ n\t ra cftc kGt lu~n sn.n 

duqc c<ic l_1;} 

ho~c chU· [ 

c.u \)h~F:-rng trlnh dOng dtm~ clia sq phL~ 
Urn -;;,_,:1;1 giC,; J:up1 bi;u mOi c1la dam c6 ti€t 

hliJ rnbi cHi tb.f\t l~p 
di~n chU· llh$-t~ chU· I 

l;_Q-~ -:? ' ' ~-,-\-- {~~~ 1):l~.J<g· 

b/ :861 .ch i.';L( 
tren cho kft qr_-:3_ -

thJ nghi¢m rev~ -~"'!;~,__, 
gi(l'i b<:]E bi}n n ,, 

-d) C:_'t.c .b-:_· IJ,_ 

el1a th(·p d~l'l-,_ ~:~ln. 

bqT _v6-'. tbL. :.c;{: l'. 

· sC ·!if}[! ~d-1,_:_!_ v6_i cfle sc) li~u th\]'c ngb0m cho thfly c{u~ h$ fhlrc 
-,·,, _r_,.-~, '-'Cn n.gbi~:_TJ., Nhu v~y· trong 1._hvc WiEm chl dln 'ci.cm 

v} ch::: h~;~ tldr~ ..inh toim ir{'D day c6 th~ x{LC dtJ1h dtT}C 
~c--._J.i ._-"-t11; Sl\:n. 

·--,·-~,: d~lQ' 1.: :'!p d\<n,g ·de tinh toll.n x~c djnb gici·i [l!.lH Dc~cc 

l[E Dg).i~m ch.c m[ttJ chuhu cb6 l:f].O ttl· v;)t li~n [hBp citu, 
'·' (l~n'' r.;ild h:JJ: bCn mi)i {dia 1El.m e.il.H chtu (rng euftt 

( ht-(J dw trinh kl1Dn g '.i0\ ~~Jn1g. 

Dja ~·hi 
T-rttirng d.;;J hw: Bdch kkoa HN" 

TAI LIEU THAM lZHAO 

l. NGUYEN T.R(l;_\jG HI.EP. Pi:nfcmg trinh d6ng d~wg dun gi&.n v~ st; h6ng Vl r.-l,_'i 

~ua chj tiet rn&y. T!fp cbi 1~HK'f', s6 S, t.\:180. 
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PE3IOME 

COfiPOTllBJ!EHHE YCT AJ10CTH 9HEMEHTOB ICOHCTPYKI.l)ilf:! 
l1 ,UETAJIEVr MAlllHH C HEKPYrJibiMH ITP01>HJ!HMVI 

Ha ocrroae ypaBHeHHH rrono6HH ycraJiocTHoro paspyrneHHll rroJiy'leHhr Bb!pa1KeHH>"l 
)\Jill onpe)leJieHHll rrpe}\eJia Bb!HOCJIHBOCTH 6pyCbeB C I1pHMOYl'OJ!bHb!M i\ByTaBpOBb!M llJlll 
ruBeJJJiepHb!M rrpo<jlnJJeM. PaccMoTpeH sonpoc ou:eHKH corrpoTHBJJeHH5! yCTaJJOCTil rrpH 
BCIIMMeTpl!qHOM l(HKJJe Harpy1KeHHl!. l10K333HO, qTo peayJihT3Tbl Bb!qHCJieHHll !10 Tipe)lJ!01Ke
HHb!M (jlopMy JI3M XOpOlliO COl' JIBCOBb!BBIOTCll C 9KCrrepHMe!fTBJ!bHb!MH )\3HHh!Mil. 

H(H THA.o KHOA HQC <<M()T s6 vA.N DE vii.: 
TRAO Dbi NHIJl;T- CHAT» LAN 'l'HU NHAT 

Nbilm t~p hqp J-t_rc luqng can h¢ nghi~n ciTu Lhoa b.9c ve trao d:Oi nhi~t - chill • 
th6pg b3.o nbfrng k€t qn:i nghien ciru eta d<J;t drrqc troug nu&c va nht!ng thiinh t11u cUa 
thC gi&i, trao d~;. ve phuang htr&ng va bi~n phap phOi hqp Ilghien c(ru trong nhfrng nAm 
t&i trong 3 ng:ly 23 vil 24/4/1987 t~i Nha v§n hOa lao d¢ng lltru nghj Vi~t-X6 (Ha N~i) 
H¢i Ca h9c Vi~t Nani va Vi~n Ccr h9c da tO chUc th3.nh c6ng HQi th3.o khoa hQt: « M~t 
s6 van ae vi:. trao dOi nhi.t;t- chat" Bin tht? 1. 

t2U nha khoa h9c~ ciin b¢ kj thu~t trong d6 c6 18 tien s}' va 45 pb6 tien s:Y d:Ji di~n 
cho 3,1 co qllnn, tnr&ng~ Y(in ngbien ciTu cti.ng nhu cic BQ via cac- ca sG s:\n xu!t c6 li~n 
quao aa tham gia h¢i tb;l 

Snu m¢t pbi~n. toan 11.~ H¢i th3.o d1rqc tien h3nh theo ~ ti~u biiow : "1- Ti~u ban 
ng~ti0l1 cin .. ~ ca htln va Ung du!Jg trao dOl uhi~t ~ chM trong c0ng ngh¢. 2 -~ T1~u ban nhi~i. 

.k2{ tbu$,1 16 ph<in 1fng b~t nhit;.J 

Hon 40 l;:io c!io da d,i, r..; tri nh bay h·en H<Ji illi\o ve nhfrng ngbiCn clru co biin 
cil.0. khoa hQc tran UOi nbi¢t- chiit va lr11g d~;wg db nt. trong cbng ngbi~p n~ng luqng, 
cOng nghl; h6a lHJc~ trong hiio qultn v~ che biCn th1,.rc pil~rrh trong eOng nght khai th!c, 
vi;ln chtr __ ,/~n va tioh che di'in m01 khi d()t, trong khai thli!.": h?p Iy va blto v~ m6i truOng 
Vi} v. v ... 

Toiin th~ da d3.nh gi;l. cao sv c:ln thi€t ciiDg nhu- thi.nh cOug ella H¢i thlto va nhAt 
tr·i clf: nghi 2 niim 1 Hln tl> chlrc He.i th3.o khoa hQc ve trao dOi nhi~t- chi:lt .. 

K~l qua I-l¢i th3.o da g:ly tin tuqng tOt cho c6.e d~i bieu, 

DUO' _NG -N GQC HAJ 


