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SCAQGL OF CIVIL ENGINEIRLNG, CORNELL UnIVeRSITY
TeSTS Ol LLGHT BEsdL Os COLD sOhuaED STEEL

0K THE ndbhICaN IRON AlD £ToEL INSTITUTE
lwenty-seventh Progress keport

August 1942

T. SC0PE Qi THIS REPORT

Tension tests were carried out cn strip speciimens cof thae steel of
which bezms 14-2 1/4, 18-Z 2/4, 18-5, znd z0-% 2/4 are fabricated.

II. JETHOD OF TESTING

Tests were carried cut on standard tension specitens 1/2 in. wide
in "the gage portion, 10 in. long between fillets, with z ir. fillet racdius.

Permanent slongetions were meacured between scratches 2 in. azpart. In fomner
_ : , .
similar tests only the rollowing quantities ned been doterained: yield point,

ultimete stress, a«nd permanent elongation. However, in recent discussions

B
e e e s

the yuestion was raise& whoether the usuel vaiue of the wodulus of eiwsticity

g o

E = 29.5 to 20 x 106 p.5.i. for structural steel also noldes Tor thin sheet

teel. Gome mznufacturers seean to believe thuat this velue nay be as ilow es

653
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26 x 106 for thin sheets. To ansver this uestion a refineaasct of the

testing procedure was introGuced which permits the complete stress-strain

6]

curve uo to the yield point to be obtained. Tvwo B in. Berry gugos wers uséd,
one on either sice or the speciden, to exclude the influence of any clighw
bending that might be pressnt. These Berry euges cunnot be set in the usual
vay in punch marks on thin specidens teccuse the local stress concentraticn
ot the marks is likely to produce prauaturs fuilure. For ithis rezson
special/claﬁps were used in these tests vhich vemnit snounting of the goges
vithout any injury to tue specimens. Because of the high wccuracy reguircd
for obtaiuing relicble values for b the gezes had to b2 cuiibrated in the
vertical position used wnile tusting. Tvo independent calibrations vere

carried out, one on a special interferometer cilibration box gensrally ussc



here for calibrating Huggenberger strain gagss, wnd one cn &« cold rolled
steal bar.

ITI. RESULTS

Tuble 1
Results of tension tests

No. Gage Proporvionel Yield Ultimate B Elong.

[ B AVE o

Limit Point Strength T i 2"

12 24,800 £9,600 48,800 22.2 x 108 ' zz.5%

12 20,900 23,700 1 47,900 "E0.% x 108 z1.s%

12 27,900 29,200 47,800 29.2 x 105  z&.5%

4 14 - 22,500 28,900 51,800 2%.7 x 108 23 8g

5 14 . 21,000 27,000 1277 50,800 £29.4 x 106 2Q.0%
6 14 22,200 28,800 - 51,000 £9.4 x 106 —
7 18 - - 27,000 22,200 48,800 9.7 x 106 -
8 18 27,590 22,800 49,400 2.6 x 108 -
9 18 £5,300 32, 200 47,800 20.2 x 108 -

The value for E of specimen Wo. 1 is obviously wrong «nd is

"1

probably due.to some fault’iﬁ‘the setting of -the guges. This was the fi;éé
specimen tested by means of the new test procedure. In the subseguent table

2 this value, therefore, is discarded. Specimen No. 6 broxe very close ig

one of the rerérence scratch marks £o that no rsliable value for the psrmansnt
elongation could be obtéined. A1l %18 gage specisens broke st the toe of

the fillet which prevented establishing of the permanent elongation. The

reason for this unusual behavior is not clewr. Duplicuatestosts will be made

on specimens with still larger redius cof riliet.



Aversge Prop=rivies of the Three Stcels

Gage Proportional Yield Ultimate E Bicoag. in 2"
Limit Point Strenzth

12 22,200 29, 200 48,800 29.7 x 1of 2%, 2%

14 21,900 28,200 51,200 23.5 x 16° £9.5%

18 £6,800 23,400 48,700 0.2 x 10° -

IV. DISCUSSION

o

(1) The oboerﬁad variation of the moduLus of elusticity ¥ is seen to be very

£

small and within the range of experimertsl accuracy. The values obuained

are within the range of E for ordinary siructural steel. Consevusntly,

these tests 2id not disclose any difference for E for sheet steel =zs

e

compared witn thet of ordinary steel.

Kkt
(2) The stress-strain curves «re not inclucded in this rejort but are pre-
e P e e e et a0

served in our files for future reference. These curves disclosed the

following neculiarity: Instead of th3 shary break usuclly observec at

© ——— e

the yield p01nt of ordincry zieesl, a ratrzer grawuzl transition Ffrom the

s T
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straight line portion to the yield value wWas *cunu in all nine cases.
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1ne qtross at which the curves begen to ceviate from the straien® line
are Cesirnated as proportional limit in tables 1 znd 2 above. Peraczpent
elongation (graduel yielding) was observed to stert at this wnroporiiomcl

limit. This peculizr behovior is believec to be due to non- bo,o&,ue¢?}

Ao e e e L . . ot eaAel T S

of the Specimens, tuae outor layers probably bein: Aore wfecteo uy ro*11~~

and tberbfore of nigher yield strength than the core cf the shsets.

V. FUTURE THNSION 1ESIS Com T

The steels reportet on zbove ure the only cnes for vhich control
specimens were furnisibed by the .cnufacturers. If no such étriys “re TO be
seat for the rsst of the steel, purticulariy for the séecimens of the
Detroit Steel Products Company, snecimens will have to be cut out of the un-

Camuged portions of beams aud studs ufter testing. This vould increuse



consicerably the amount‘of.shop work to 53 done here. 1Iun aiditicu it +ill
be hard to tell witn eny degree of certainty whether a particular portion
of the test specinen was unaffected by the preczding testing. wror this

reason the results obtuipad on’sucﬁ speclulens arc iess relicble thon toose

cut out of control shests.
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