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SCHOOL OF CIVIL ENGINEFRING, CORNELL UNIVERSITY
TESTS ON LIGHT BLAMS OF COLD FCIMED STEEL
FOR THE uAﬁRIChN IRON #ND STEEL INSTITUTE

FLEVINTH PROCRESS REPORT, JUNE 27, 1940
. I. SCOPE ozi' THIS REPORT

All tests on the present series of 24 beams (series D
end E) have been completed. In particular since the time of
the 10th Progress Report the following tests have been c"rried'
out:

Fallure tests on eleven beams, viz. D-18-18-83a and b;
E.18-14..88a and b; F-18-16-83a and b; D-l8-l4—88a and b D‘lB-
.16- 88& and bj EL18-12-8163.

In addition further'iniﬁétiégtiﬁﬁé have been made on
the bottom flatiges of the beams D-18~16-883 ﬁnd b and E-18-12-
816a...

II. METHODS OF TESTING

The fallure tests have been carried out in the same way
as described in the 10th Report, section II. Two photos are
ineluded in this report, the first of which shows the general
set-up of the beams in the tegting muchine and the second of
whith gives a close-up view of the mounting of the strain gages
and toe means of taking deflection measurements, The first
photo shows the beam supported by two rockers testing on an
I beam oxtension of the table of the machine. The quarter
point load is tramsmitted to the beam by means of an =suxilliary
aluminum I section fastened to the head of the machine and loaded
through a roller. From this aluminum beam the load is trans-
mitted further by the aid of two short I sections placed at
the quarter points of the specimen. Between onse of the I sec-
tions eand the aluminumbesm&roller is inserted, whereas the
losd is transmitted to the other I section through e half round.
In order to take deflection readings, a wire is fastemed to
the supports of the specimen by means of C clamps. Tension
in the wire 1s maintained by mezns of a rubber band, The
- second photo shows the mounting of eight strain gages on ,
the top flange, six of which can be seen on the picture. The
gages on the left side are mounted longltudinally, those on
the right side transversely. A doorbell buzzer is attached to
each gage to ellminate frictional lzg. At the bottom of the
picture the transformer unit used to control the intensity of
vibration is shown. A 1/100 in. steel scale is seen fastened



to the center stiffener aof the beam with the deflection wire
in front of the scale. Deflection resdings sre tamkenon this
"wire scale” set-up by means of a telescope, (not q”cwn in the
plcture).

The tests on the bottom flanses mentioned in ssction 1
have been carried sut in exactly the ssme wsy ss neretofors.

III. TESTS O BOTTOA FLANGE

Bottom flange tests were previously carried out on D-
18-.16-88a with the bottem flange as received. Ag pointed out
in previous reports, higher location of the spot welds in the
veby tends to produce lsteral movement of the two halves of the
flange, thus incre=zsing the stress concentration at the web.

In order to further investignte this fact, t2g welds were placed
at 2 in. e.c. zlong the joint between the halves of the bottom
flangea of beams D-18-16-88a and b, thus preveniling metion
laterally. Then the strain readings were cazrried out on thosse.
beams =8 usuad.

Several times previously it hud been observed that beams
failed because of cpot wéléds falling in the vicinity of the
supports. This results from the tencdency of both hualves of
the flanges to gpread apzrt near the supports. In ordexr to
ﬁrr*ve %t an estimate of the force to te carrieé by tho snot
wells in order to prevent this sprecding, 1t ssemed advisshle
to avuempt a determination of the trensverse tension stresses
actineg in the flanges nesr the supports., Such en sttemps
w2s maée on beam E-138-12-816a. Straln gages were mountré 3
in. from the support and 0.8 in. from the wsb, and streins
vere mesgured, Althougsh the strzins observed clear¢v indi-
cated the presence of such tension stresses, their mignitude
is too small to allow exact Ceterminction. It can only be seid
that at a total loud of 6000 lbs. the order of azgnitule of
thaese stresses in this particulaer beam sesns to he sbout 1000
to 1800 psi, With spot vwalds locassd 2 in. c.c. thiz would
result in a tension Tores per weld of the order of mugnitude
of 100 to 200 1b., I s clossr investigation of +his behsvior
5 of 4n*ere%t, it mieht be sttenpted anslytically con the bssis
T Dr. ¥inter's thesis. Considersble numerical work would be
nvolved in ucﬁ zn investigetion.

PO b

The evaluniion of the dazta Trom the tests described



above was started a week wpo. Since very extensive computa-~
tions will be reguired in order to evaluste all the tests
mentioned in this and the l0th Progress Reports no data re-~
sultine from the later tests sre given in ithe present report.
It is expected that all data concerning the whole work on
beam testing will be worked out by the end of this summer,
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