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EQUILIBRIUHPATHSOF STRETCHED.ANDCOhPRLSJEllS.,'E3L S;,l;FI..:.:;S

+ + . +
Chodor,L., Kowal,Z., SendkoVlskl,J.

Syn0J;>sis. 'I'hLs paper shows quantitative and
qua1ltative differences in equllibrium paths
S(Allof st r-et.ched andcompressed st eeL Si:l.rn-

ples.An analysis is made of Young's secarrt and
plastic ity moduli along a.l.L the equ LlLbr-Lum
paths.
Diagrams of Poissońs ratio and coefficients
of variation aLl, of var-Lab.l cs are shown, 1t
15 also shown t.hat, opt imaI length of ccmpr'es-
sed aamp.les arnounts to 3 dLameter-s , to ~1"\,'CI id
stability lass dur-Ing compression 't es ts ,

!<lanyauthors have noticed the qualitative difference in
static equ Ll Lbr-Lumpaths S(L:.l ) of strelched and compr-cased
stee1 bars in the e1astoplastic ar-ea , 'l'ilis 15 of consitlera-
bleirnportance for the estirnation of l.i.rJEillS capacity of
truss structures in whIch occur s t r-e'tcned and counr-e ss ed
steel bars. Equilibrium paths S(.61) of strHc:led" s t eeL
bars exh Lbi.t quantitative and qualitative re::;e:;:iJlo.nce of '
equilibrium pat hs of steel samp.l.es G1e,} •

In order to examirie just:1ess of the t.heo r e t Lca.I CS1-.i.r:13.-
tion of static equ Ll Lbr-Lumpat hs S (.6'1) of con:pressed st oeL
bars on t.he basis of equilibrium pat.hs G"(e,) in st r-ct.ched
steel s arnp.l.es.•. a statistical investigation of equ.i.Libr-Lura
paths in compressed and sfretched st eeI s~l.1!lplesSt3S M':S
made (Fig.1). The investigation exc Luded t he influence c f
strain rate on t.he oualitz.tive resuJ.ts ot: measurements
and Poisson's ratio ~(e;) was det erm.lned ( Fir;.1 ). It is to,
tę noted that Poisson's ratio does not r-each <i maxLnun
value 0.5 in the p.Las'tIc ar-ea ,

The dirnensions of compressed scmp'Les wer e cnos en in
order to eliminate bucl:ling effect. Fric t io n in pr'casur'c
planes was e.Lim.ina't ed by nieans of special solid bI'C'-' S e
fmolybdenum disulfide) •

A corrt anuous llD-e in Fig.1 r-epr-esenrs tile moan
equilibrium path G"( e) in a s tr-e'tcned s cee L s:.u.l_Jlc IlYcl!
its coefficient 'of variability and t he plot of ?()iEson'5
coefficient »(e,,). A brok en line r-epr-esenr s r'es pect Lve
values for compressed st eeL s ampl es •

Fig.2 shows the results of an analysis of Sj12,piIiL;·(;ile
deformability moduli: 1) s ecarrt modulus Es = <3"".,. I e z

2) tangent modulus Et = dG":x I ~Cx' 3)plasticity i..oC.U-

lus E = E E I (E E)p os o-s·

It fo Ll.ows from a compar-asen of equ Ll Lbr-Lun pc.th s in
compressed s't ee.l- samples w i.t.h those in fi "Y"j'~cL"d Stfl'l
samples that: 1) Ilodu.Lus of e.Last i.cLt.y Ls in the e.Las't Lc
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u.l·~;,,: O~! .'~ .~,'.J ~·1·' L.~:.':~I......:"; :?..~tc~~~cl 2~'2el !..::..:.r:191cst
2) Li.::-dL eL':-,:~'c~':" ::. i:~ b:/ 1.5;~ s:i,:,llc:r, 3)Upper plas-

~f:ut;~~i~:l~;~~;r~J.;~:~1;1:itt~~t~r~:'~11~~i~~1~il~~~~::~:~i~
i3 .s~:~~.iCi.'21~~iy lO:1~ ;-·..1d ;:::::;r()~....c l.er, t~':e s"'.:ra1cl:t l ine. Botn
o:-~(!uil:i.brtu-:-.l rdC~!S C2..n be ~~-;~~l"'o~:i?',l;:;,~-:::d by Fr~"tnc.t~'s riod e L,

:..i."!le st cp c hun ;e In :~:'~e v~:r.i.2.oili..cy c o e f żLc Len t
~/rs = DS/G- of equ.i.l Lbri.un ~)2.-:ilS o f :;:~,:';c!'i;,l is a QU2.-

Li t at Lvc Ly cood .irid Lc at.o r O! equ';'],.L01'iLu" 1.0035 In uat er-La.L,
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Fig.1. E(~uilibriur.l pat ns and Poisson's coefficient in
s t.r-ct cn ed and compr-es aed st ecl samp.Les
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Fig.2. Plots of secant, tangent, and p.Las t i.c modlili


