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Examples of repeated stresses ocecurring in practical
work are numerous, In machinery the application of a load to a cer-
tain part rapidly and continuously, often uccurs,

Repeated reversals of stress, alternate tension gnd com-
pression, 1is less common., A familiar example is the reciprocating
parts of an engine, piston rod and connecting rod,

The most important case of such stresses in structural
work 1s in the end posts and end top and bottom chords of a draw
span truss. For instance, the end posts are in tension when the
syan is swung, . and in compression when the span is c¢losed and -a
train passes over., Some of the best engineering authorities speci-
fy in the case of tension and compression occurring in the same mem-
ber, that their sum shall be taken in obtaining the allowable work-
ing stress, Other engineers hold that the effect of alternate
stresses of opposite sign is not equivalent to a stress in either
direction equal to their sum, and such a rule involves an excess of
materigl :

Without discussing the case in question, or any of the

.many formulas used for obtaining the working stress; it is suffi -

£lent to say that the elastic limit and the ultimate strength are
the bases of them all, The effect repeated tension and compression
have in lowering the elastic 1limit or ultimate strength of the ma-
terial must be determined by trial.

In this test the object has been to approach the condi-
tions of the members in the truss of a draw span as nearly as pos-
sible. It is not practical to apply to a test specimen the number
of repetitions of stress that would occur in the life of a bridge,
s0 in this test a greater stress was applied with a fewer number of
repetitions, thus working the metal as hard, or nearly so, as actual
service would do,

We tried to bring the stress in tension as near as
possible to the elastic 1imit without reaching it, And in order to
apply a correspondingly heavy load in compression without bending
the specimen, we used the ordinary compression formuls for columns
with pin ends;

T
C = ——— 2_
1
1
18000 r2
where C = repeated stress in compression

P o= " o " tension
1 = length in inches between centres of pins,
r = radius of gyration of bar in inches.

For our three-quarter ineh bars ¢ = 0.98 T, and in applying the
load we never found it necessary to use the formula as other con-
ditions stated below made it advisable to keep the compression load
well under the load in tension,

The material used was structural steel of about 60,000
to 65,000 1bs. ultimate strength, 24,000 1bs., elastic limit, 25%
elongation and 50% contraction at point of fracture, according to
the tests made here., The test bars were one inch and a half square
by sixteen inches long, turned in the centre for a distance of
eight and a half inches, some to three-quarter inches, and some to
seven-eighths inches diameter, ‘gne inch holes were bored and
reamed in each end twelve and a half inches apart at right angles




i 6/
to the axis of the bar. See Fig. 2. The jaws and pins for hold-

ing the test bars were designed by us especially for this test,

The jaws BB are of low tool steel annealed, The pins AA of tool

steel hardened and ground to a close fit, The wedges cc are of

cast iron., All bearing parts were planed. See Fig, 1.

Fig. 2 shows the extensometer, and connection with
battery and bell. Knobs EE are insulated from the clamp. The
slightest touch of the micrometer on the points rings the bell, The
readings were estimated to one ten-thousandth of an inch, Four
readings were taken, two on each side of the specimen for each
addition of from 250 to 500 lbs. to the load, The loads were
applied by hand power when the readings were being taken, and near
the highest point of each repeated load. Power was used the re-
mainder of the time, The work was done as quickly as possible to
avoid any rest between the applications of the different loads,

.Readings were only taken in most cases near the elastic
1limit in both directions, so the resulting curves are short,

In all, twenty-four test bars were made. Number thirteen
was not*used. The first seven were tested in simple tension to
obtain the properties of the material given above, The remainder
were all tested in reversed stresses. Before giving results, we
will mention some of the difficulties encountered that caused un-
reliable results to follow in some cases,

The jaws worked well, but were made for bars two inches
square, As we could only get bars one inch and a half square, we
used shims DD Fig. 1. No trouble was caused on this account

The testing machine used, (100000 1lb. Riehle) will only
register loads on the scale beam when the lower head is descending.
In this test, tension loads could be measured in the ordinary man-
ner, But when the machine was reversed to apply compression to the
bar, the scale beam would not act, so another method was used to
measure the load in compression. Two bars of each size were taken,
three-quarter inch and seven-eighth inch, (Number 16 and 84), and
the ends faced off true. They were then tested in flat end com-
pression in the ordinary manner in the machine, The readings were
taken at zero, and for each additional five-hundred pounds to near
the elastic 1limit, The average difference gave the average elastic
compression of the bar for each five-hundred pounds,

To apply this to the measurement of compression in the
reversed stresses test, a bar was put in place and readings taken
at zero load. Knowing the load we wished to apply in compression,
we took the results of the flat end compression test above to ob-
tain the amount the bar should shorten for the given load. This
amount was subtracted from the zero reading and the micrometer set
at this result. With the micrometers in place, compression was
applied to the specimen until the micrometers touched and the bell
rang, The machine was then reversed, and tension applied, which
was of course measured on the scale beam. One micrometer slways
touched first, and for safety the load was always stopped at this
point. This measurement was only approximate at the best, In the
reversals, for which the machine is not well adapted, the personal
equation effects results., The utmost care was required to prevent
the stresses from running too high.

Much care was needed in making the specimens, A little
variation of the holes from the axis of the specimens, or from the
parallel with each other would cause it to buckle under a light
load in compression, DMost of the specimens were quite true.

The results are all given on the accompanying test sheets,
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The elastic 1limit was obtained from the stress-strain curve., On
only a few of the specimens were enougn readings taken below the
elastic 1imit to compute the modulus of elasticity,

On both specimens number 1 and 2 no readings were taken
until the elastic 1imit was passes. Numbers 3, 4, 6 and 7 gave
average results, Number 5 is inexplainable, the first indication
of elastic 1imit being at 41,730 1bs. The result could not have
been caused by the machine being out of balance as the maximum load
was average., The probable cause was sone peculiarity in the steel,

In the reversed stress tests, tie curves indicate a neg=
ative elongation after the repeated stresses. In some cases this
may be due to passing the elastic 1limit in compression, but usually
is caused by a slight buckling and also by not allowing the speci-
men time to recover before applying tension, Number 8 buckled
enough to make it doubtful from the curve whether the bar was
straightening or stretching. Number 9 buckled very slightly,
Accidents happened to number 10 and 12 8iving no result for the
elastic limit. Number 11 buckled under too high a load; elastic
limit doubtful, Numbers 14, 15 and 16 with a few reversals indi-
cated a slightly lowered elastic 1limit., Number 17 was loaded too
high in tension; elastic 1imit doubtful. The remainder of the
specimens were all seven-eighths of an inch diameter. Numbers 18
and 19 were both subjected to loads above the elastic limit in ten= -
sion; results high but not reliable. Numbers 20 and 21 were both
good tests and showed no effect of repeated stresses, On numbers
22 and 23 the elastic limit was probably passes before readings
were taken, Number 24 indicates a lowering of the elastic 1limit,
However this specimen had been tested in flat end compression to
near the elastic 1limit before this. The following tables compare
the results of the simple tension test with those of the reversed
stress test:

TABLE NO. I SIMPLE TENSION.,
NO. ELASTIC + MAXIMUM % : %
SPECIMEN LIMIT LOAD ELONGATION _ CONTRACTED AREA
1 61700 30.4 48.5
2 62010 24.9 50,5
5 24053 61273 26.6 54,2
4 24840 61582 23.1 8007
5 ? 62710 25.2 50.9
6 24020 60984 26.1 49,5
7 23730 61638 26,8 52.8

AVERAGE 24160 81700 26.21 BL.67




TABLE NO. 2 REVERSED STRESSES. .
NO. ELASTIC MAXIMUM % CONTgchED
SPECIMEN LIMIT LOAD  ELONGAT ION AREA
8 * 21810 61845 23,3 51.8
9 * 21850 62430 2557 46,97
10 65270 23.5 52.5
3. * 21170 64730 23.8 52.9
12 66040 25,5 49,9
14 20880 61660 22.9 51.9
15 23710 61180 27.4 47,03
16 23410 61310 24.9 48 .0
17 * 23020 63250 25.% 61.2
18 * 26610 61430 28.12 49,94
19 * 25780 61930 27.18 48 .4
20 24050 61647 26.3 47,8
21 24940 61160 27.9 48,4
22 e 61360 28.9 48,4
23 61150 27¢ 48,7
24 22400 61730 25,87 53.8
AVERAGE 23300 62380 25,47 50 .47
AVERAGE
OMITT ING
(%5 (23230 )

The results cannot be considered at all conclusive,
The difference of the average in the two tables in both the per-
centages of elongation and contraction of section is less than one

per cent,

For the reversed stress tests the ultimate strength is a
few hundred pounds higher, and the elastic 1imit a few hundred

pounds lower than the test in simple tension,

If in table No. 2 we

omit the results marked (¥) on account of some of the reversals
going beyond the elastic limit, we obtain the result given in
parentheses, which is practically the same as given before,

In conclusion,

it is certain that, with the number of




V.

reversals of stress given. any of the specimens the ultimate
strength was not lowered,

The elastic 1imit seems to have been slightly lowered,
but not enough tests were made to prove it, A greater number of
repetitions should have been made, and a better means of measuring
the load provided, in order to approach nearer the elastic 1imit
with the reversed stresses, Tests made under such conditions
should give reliable results,

(The steel was kindly furnished by the Phoenix Steel Company).

Finis,
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FIGURE 2.

SPECIMEN AND EXTENSOMETER.
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DerpARTMENT oF MEcHaNIicaL E NGINEERING, K. S. A. C.,

TENSION TEST.

SveE LT /903  TeSTED By A A SoHNSON ane /.G LAWRY.

JATE
SPECIMEN Noe. /. SimpLE TENS/ION
! g 5 - Remarks or
Loads Micrometer Readings. Differences. Repeated Stresses.
No L£AST WEST Mean. Lbs. per sq. in.
Actual. | Per sq. in. s 2. J 1. 2. : . Actual. Per in. Tension. Comp.
/| o0 00 | o0z00 o402 |.0767 |.0762 |.0582|| o0 = 00
2| /2880 27660 |.0480 |.0482 | 0855 |.0826 |.0665 |.0083 .00/02
3G | /13840 | 304580 |.0472 |.0479 |.0865 |.0872 |.0672 | ,0090 |.00///
4 | 14440 F1750|.0490 |.0499 |.0899 |,0887 |.0693 |,0/// |.00/57 |
5 | 12690 >2300.0497 |.05// |.09/0 | poos .0706 |.0/2% |.00/53
6 | /4940 | 32850].0529 0529 .0927 |.0927 |.0727 |.0/45 |.00/79
7 [ 15180 | 33400].0552 .0578 |.0978 |.097/ |.0769 |.0/87 |-0023/
oy SEG B B ‘ 1
|
|
|
| |
|
\
| |
iength between clamps .. .............. 8.09275” Area original section, B e e 0. 7628
ength between jaws. /<45, ... ... .. 125 "~ Elastic limit, lbs. per sq. in.............-. -
Yimension of cross section .. 27477, . o.76r " Maximum load; 1bs. per sq. in. orig. sect .. &5/700
gt limit........ 485 .. ... /3500(F)  Aves ot fractured section, 8q. in........... 02206
faximum load. .. .... LB 26060 Reduction of area of cross section, per cent, “8.5
dimensions of fractured section . /A 0.53” Ultimate extension, percent .. ............ FO. 7
litimate extension .. .. ... ... ... /0.5 " Modulnsof élastielby .. oo e v i £
Ibs. Toad. . 2

llastic elongation for_

Plot stress-strain diagram and hand in with this sheet.




DePARTMENT oF MEcHaNicaL ENaiNeerING. K. S A C.

¥ TENSION TEST.

DATE__SUNE ST /903  Tpstep py_ AHJOHNSON ano /2GLAWRY
SPECIMEN NVo. 2. Simere 7evS/ON
1 £ . Remarks or
Loads. Micrometer Readings. Differences. Repeated Stresses.
No. £4s7 WesTr Mean. Lbs. per sq. in.

Actual. | Per sq. in. it) 2. 1. 2. Actual. Per in. Tension,. Comp.

”_7' 00 00 | 0270 .0270  .0460| ,0470| .,0367 0o 00
2 | /000 | 25050| .0339 |.0338 | 0048 | .0049 |[.0/93 ||.0/72 | pooz/5
- 3 | /1#00 26090| .0365.0366 |, 00/ |.00// |.0189 ||.0/78 .coozss
4 | /800 | 27000|.0537 |.0559 |, 0090 |.0/0/ |032/F

0.2320

Length between clamps ................ 8093745 ”  Area original geetion, sg. in..... ... .ccnae.

Length between j&-m’cf’“f [25" Elastic limit, lbs. per sq.in............... G
Dimension of cross section .. 247 .. .. 0.726 " Maximum load; lbs. per sq. in. orig. sect .. 620/0 -
lastic limit............ e e 2 __ Area of fractured section, sq. in........... O£z 96
v lond s dEEy 270890 Reduetion of area of cross section, per cent, 50.5
Dimensions of fractured section .£/A77. . 053" Ultimate extension, per cent .............. 249
;Ultimate o T okl R e e 1O lIE Modidnsofielasticity o oo, il i o
Flastic elongation for. Pednad oA

Plot stress-strain diagram and hand in with this sheet.
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DePARTMENT oF MEcHANICcAL ENGINEERING, K. S. A. C,
TENSION TEST.
DATE. nE ST% /903  Tpgrep gy /MG.LAWRY awvo A-H.Jornson.
SPECIMEN ‘/1/0. \5’, S/MPLE TENSTON.
1 3 5 =5 Remarks or
Loads. Micrometer Readings. Differences. Repeated Stresses. |
No LAST WES T Mean. Lbs.persq.in.
Actual. | Per sq. in, ]‘ 15 2. i 2. Actual. Per in. Tension. Comp.
B/ g -.009/ |~ 0098 |-.0278 ~0272 ||.0/82 00
2| 850 | /opop [T-0067 |-.0060 .p2/0 ~=D2/3 | .0/36 0028 | gos0F
3 | 8770|20000'--0059 [.0060 Fo02/0 0209 ||.0/34 [.0050 | sppnoss
7 | 8590 2880|0059 ~.0058 -.020/ |~0203 |.0/30 0059 | ovos67
5| 9990 992-00~005/ 0050 Fozoo ro1s9 |.0125 |[.0055 | puyrn0
6 || /0390 D3I 700/-008] 0050 ~0/9%5 o197 ||.0123 006/ 00754
7| r0790 D465/0-0050 005/ -~o0/89 Fos/ez |.0118 | .0066 | ppnos, 5
g\ 11/90 D HA20-0050 0050 C.0/57 .0/56 ||.8/03 | .008/ | poroos
9 | 11590 POoA 300019 0017 0117 —0/07 ||.0065 ||.01/9 | porszo
/o S« s s
!
e | | |
| J ? i ,
| i[ J ; |
i
sl -
I
|
P ! "
lLength between clamps ................ 5-093?5 Area original section, sq. in............... _‘7_4%f—
|:Lengbh between jawes: . LS .. ... .. IE.2 Elastic limit, lbs. per sq.in............... MLL-}‘_
!Dimension of cross section . LKA, ... 0.727" Maximum load; Ibs. per sq. in. orig. sect .. OLR A2 ,
Bl ic limit .. ..., 465 ... ....... . f0500 Areaof fractured section, sq.in........... Qe
‘Maximum logdys .0 i8S s 26850 Reduction of area of cross section, per cent, O 2 i
‘Dimensions of fractured section, £/A4/7. . 0.55 Ultimate extension, percent .............. QL
B cito ox fansion s . /0./66 Modulas of elasticity ..................... 28,6497 000
”
Hlastic elongation for_ 490 1bs. load.. .0PO258

Plot stress-strain diagram and hand in with this sheet.
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DEPARTMENT oF MEecrHanicar ENnaiNnNeeriNg K. S A C.

TENSION- TEST.

DATE_____F/Q{‘_{'-? ST /903 TesTED By AH.Jonnson awvo REG.LAWRY.
No. 4 SimpLE TENS/ION

SPECIMEN

Loads. Micrometer Readings. Differences. Rep]';ﬁéggﬂs‘;.ggses,
No. £EAsT Wes T Mean. i i
‘r Actual. | Per sq. in. 1. 2, 1. 2. Actual, Per in. Tension. Comp.
7 | 00 | pogop| .0262 | 0262 | 017/ |.0/7/ |.0216 | 0060 eccoo
2 . Qo0 20700 . 0308 | .0307 |.0235 |.0235 0268 0052 | .0ooc==
3 | 9300 | 2/390|.03/0 |.0309 |.0236 |.0235 |.0272 0096 | 000603
4 | 9600 R2080|.93/4 |.03/4 |.0236 |.0236 |,0274 | ,p58 | .co0z/>
S || 9900 2 2770).0320 |.03/8 |.0239 |.0239 |.0279 || 052 |.000775
& | 10200 D 3460|.0320 |.0325 |,0239 |.0239 j , 0280 0064 | . 0007902
7 |10500 24/ 90|.0329 |.0329 .0240 |,0239 |.0284 || ,o6s | 000842
8 |[/10800 292840 .0330 |.033! |.024/ |.024/ 0285 0069 | .o0055.7!.
9 |[/11100 |05 4550|9334 |.0335 |.0247 |[,0248 |.0292 | ,.-o | svoor7
/0 | 11400 262.0352 |.0358 0276 |.0279 |.0376 || 100 | .cos270
/(11700 269/0.0372 |.0372 .0284 |,029! |.0329 | /33 | 00,540
/12 | 12000 2 7500 0426 0429 0348 |,0327 0387 0174 | .002/10
/3 [/12300 |\ 28290|.9570 |.0575 |.0499 |,0499 |.0535 | a2/0 |.002040
/2 | 12600 2 8050.0635 |.0690 |.0559 |.0560 ||.0508 0382 | .0047.20
/5 | /129 oo Se7A| 0669 |.0669 [ 0550 |.0588 o239 OGL7 Q0H{/1 0
/6 ||13120 20360).9702 |.0698 .0622 |.0629 |.066% | 445 | ppss00
/7 |13200 2004900708 [,07/0 0636 |.0636 ||.0672 L0456 | 005670
/8 |/3500 |\ 20740 .0 75/ |,075/ 0638 |,0668 |.0709 0493 | ao&La0
/9|l /3800 53/ijm,oeoo L0800 | 07/9 |,07/2 |.0757 054/ |.006506
20\ /2100 3)2 / ;201. 0885/ .0855 0762 |,0763 |,0807 0597 | 0077/
2/ | /14400 325 5 ,4|.0905 |,0905 | 0809 |.08/0 |,0857 064/ | 00702
2214700 23 500!.097/ |.0972 |.0828 |,0875 “.08{9;9 L0683 00847 |
l I i i |
| w | |
| I |
f |
| 1
' ' |
| = i = > | *‘_ Ey s
| | | |
Length betwoen clamps ............ (809375 Areaoriginal section, sq.in............... _QREIEZ
iLength between James: . F}”S A 2800 . Elastic limit, 1bs. per sq. in............... 24844
Dimension of cross section ,. 2/AM. ... - O.-74#  Maximum load; Ibs. per sq. in. orig. sect .. oW Avrsrlms
i[Ela,st;ic G ey A /0800 Area of fractured section, sq. in........... 02248
:'Maximum load. ... £&BS-. . ... ........ _E6770 _ TReduction of areaof cross section, per cent, G/ 7
JDimensions of Iractured section . £209M . 0.5 2 Ultimate extension, percent .............. 2. 5;/

0ltimato extension

Blastic elongation for_F0OQ 1ibs. load. .

8.970
.o00283 "7

Plot stress-strain diagram and hand in with this sheet.

Modulus of elasticity .....................
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DEPARTMENT oF MEecHaNicaL ENnecineering. K. S. A C.

TENSION TEST:

Sowe QFE /903 TesTED BY

ARG LAWRYy awvo A H. Jorvson

1bs. load. .

Plot stress-strain diagram and hand in with this sheet.

DATE
‘g-KSPEC]MEN Mo, I S/mirLE TENS/ION
Loads. Micrometer Readings, Differences. Repl.;{:;ggré{a,g;es_
No. EAS T WES 7 Mean. . Lbs. per sq. in.
Actual. Per sq. in. 1. 2. 1. 2. Actual. Per in. Tension. Comp. 1
[ | Q000 | 00000\ .O370|.0379 |.009/ | .009/ |.0234 00 |.opoo00
2 | 8000 | /8/44| 0431 043/ |.0/3/ | ,pr3s ||-028! [.0027 | so0ss,
3 | 8H00 /905) || .0432|.043/ |.0/30 |.0s3/ || .0281 | 0097 | spps50s
4 | 8800 (9758|| .0433 | .043% |.0/33 | .0/32 |[.0283 |.0029 | suveos
L5 1020020600 0437 |.0436 |.0/36 |.0/35 0286 || .0052 | ,, pers
606002/ 578; 0438 |.0240 | .0/38 |.0/139 | 0288 | 0057 | pppesa
7 W0000 22479\ 0443 |.0993 |.0/F/ | O/gtr |,0292 |[.0058 | ,0nrs7
8 V0400 RI380| 0247 \.0446 |.0/42 |.0/4Z2 |.0294 |.0060 | 00704
90 o800 RZ293\| 0249 | 0249 |.0/45 [.0/44 |.02396 || 0062 | pppres
0 11200 R5200| oz5) |.0957 .0/75 |.0/25 ||.0298 || .006% |.onorso|
1l 1600 26707 0453 |.045%9 . .0/46 |.0/96 ||.0300 || poss OO0RIE
= /2000 270/4| 0455 |.0458 .0/127 | 0/50 |.0303 | .0069 000852
13 /D400 R7Q2/| 0258 | 0458 _‘,0/52 0150 |.0305 || 007! | oppsss
(4 /12800 28828\ o762 |.0262 |.0/56 | 0/5% ||.0309 | .0075 | pong2A L
U5 13200 2O738| capq | 0964 |,0159 [.0/59 ||.03/1 | .0077 | spops2
Vo 13600 70072 oto6 |.070 |,0159 |.0/60 |.03/3 |.0079 | 00978
(7 /4000 3/ 540| 0400 |. 0472 |,0/60 |.0/6/ 0320 | 0086 0I060 S
V8 400 [322458| pe7z |.0478 | .0/65 0169 || .0320 ||.0086 | »0/06/
o /2800 33363 cos80 |.0480 | 0168 |0/67 |.0324 | .0090 | .., 4
20 /5200 \PF270| o452 |.0482 |.0/66 |.0/68 | .032% | .0090 | ,p,/10
21 5600 175/77| oass |-0286 |.0169 |.0/169 | 0327 || .0093 | ,,, 50
22 /B000 \36084| o030 |-0989 |.0/67 |.0/70 | 0328 | .0094 | ;r//60
22 ||/6400 \3099/(| 0403 |.049% | .0/7% |.0/78 |.0334 | -0/99 | ppn90
24 /6800 |\ 27898\ .0z904 |-0496 | -0/75 | .0/78 ||.0335 || .0/0/ | .0p250)
25 /7200 (788035 o490 |,0500 | -9/75 | .0/78 |.0335 | 010! |.o0250
26 /7600 \397 /2| 0499 |.050/ | -9/89 | .0/85 | 0340 || .0/09 | pp1350
27 /8Sooo H406/9| os0/ |.0502 |.0/87 | 0189 | 0344 || 0110 | por960
28 /8200 14/ 526 o500 | 0503 | 0784 | .0/90 |.0346 || .02 | spis80
20 /18800 HR433| o507 |-0509 |-0/9% |.0/94 |.0535 || .0/17 |.0g.440)
30 0200 V2370 o510 |.05/6 1.0/561.0/9%1-05354 || .0/120 1.99/280
ength between clamps ................ _&QQ_EJZJC_ Area original section, sq. in............... O. 400
iodlength between jaswe. . NS ... ... /2.9 " Elastic limit, 1bs. per sq.in............... 41759
Dimension of cross section .. L2/AM. ... a. 770" Maximum load; 1bs. per sq. in. orig. sect .. _OR7/2
Blastic limit .. .. .. LRGeS T gt /8400 (P) Area of fractured section, sq. in........... 02243
N v load. . ZAS . . LRT7050 Reduction of area of cross section, per cent, _90.9
LuBimensions of fractured section .D/AM.. QiS5 3G Ultimate extension, percent .............. o A A
B i RO b e RO RO Modulus of elasticity ..................... &2 /37000
[Blastic clongation for 222 L ‘




DePARTMENT oF MEcHANIcAL E naineering, K. S. A. C.
TENS/ION TEST.
DATE TESTED BY: i
speciMEN_ NVo. 5 (conT) 3
T [ =
Loads. Micrometer Readings. Differences. I{epfiégﬁ“rgﬁ-gééés. :
No. EAS?? WEST: Mean. Lbs. per sq. in.
l Actual. | Per sq. in. 155 2. s 2 Actual. Per in. Tension. Comp.
" 3/ || 19600 | 44454 -0522 | 0528 | .0200 | .0/99 || .0363 | .0r29 - e |
F2| 20000\ 45 326/ 0545 |.o548 | .02/2 | p2/2 |.0379 O/45 | por700
I3 | 20900 56268 |-0625 |.0622 | 0285 | .0286 ||.04954 |.0220 | pp0500
34| 20800 47/75!.//5‘4 /185 | .0864 |.0862 |./r023 |.0789 000760
35 | 21200 2808L-/405 |./#/9 |.7/00 |.y705 ||.7250 |[.j076 01250
| i | |
i |
i !
‘ I |
| ! | il
| ‘! |
|
1 ! ‘- ..
T
: i 9 i
|
[
|
F i
% i : , 2409 |
Length between ClampE «. o5 ween s ses s e 809575 Area original section, sq. in............... = F
Eength between iawe. /S ... ... .. D Elastic limit, 1bs. per sq.in............... S/ 730 lﬁ
Dimension of cross section . £2/47- 0.729 " Maximum load; lbs. per sq. in. orig. sect .. W_G‘AZLQ_‘
W limit........ L85 ... /8400(7]  Areaof fractured section, sq. in........... e 1
Maximum load...... 485 .. .......... 27650 Reduction of area of cross section, per cent, 50.9 |
Bt sions of fractured section . 2MM:. 0.535”  Ultimate extension, per centi .............. 20.2 i
£0-738 "  Modulas of elasticiby .. .. ....ooovvnninn.. 29437 P00 |

Ultimate extension

lbs. load..

I;Elastic elongation for <00 0.000252

Plot stress-strain diagram and hand in with this sheet.
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DerPARTMENT OF MEcHanicar ENnaINEERING, K. S. A. C.

TENSIONCTEST,

pare June 6T 1903 Testep gy R.C Lawry ano AH Jounson
SPECIMEN No. 6 SIMPLE TENS/ON,
. ——— e o e T : |
I Loads. ‘ Micrometer Readings. Differences, | ,;.\],{f,‘{.’lff{"';f{“}.:\:;w_
No. ‘ o | Mean. | Lbs. per sq. in.
i‘ Actual. | Per sq. in. ‘ 11 | 2. ‘ s 2. Actnal. Per in, l Tension. Comp.

N/ | 0000 | 000l 0676 0677|0008 0007\ 0942 0000 | 00000
oo LO_@O_O_EEQJ’JZCZ Q?&J_OLOﬁ__l,,,,ﬁﬁc?i‘ L0064 || 0398 | 0056 | 000692
_ER |9 300 2/281| 0735 .0734| 0065 0066 | 0400 0058 |.0007/7
2 | 9600 PRS0\ 0778 0738 | |

. Q067 | 0066 || 0402 | 0060 | .00074/
19900 (272231 o2 .07#7| 0062 L0066 || 0406 || .0064 000791 |

10200 24206  oz750| 0750 | 0069 | 0089 | 0400 || .0067 |.000827|

5

&

z Wros00 RBI/8/ o752 0753 | 0070 | 0078 | .04/5 | 0073 | Q00002
s 0800 [26/56| 0759 0757 o080 | 0080 | o419 0077 | 001220\

9

(1700 [RT7LSN 0763 | 0766 Py | 0083 || 0423 0099 | 004?40

¥ to |/ /00 26]06‘ \_.ozao| .0780 | 0087 .0086 || 0433 4 .0/09 .00/700
/1700 \2.9081| .08/9 | .0s/8 | .0/20 | 0/20| 0469 0145 | 002470
2 12000 (30056 0865 | 0873 i_.w,so_ O0I80 | 0524 || 0200  .002790
vl ,,,'@&MJLE,._ﬂa&, 0967 | ozs0| .0263| .0624| 0300 .0037/0)
Y2600 320006|| 1260 | 1272 | 0565 08564 .09/7 | 0573 .007R04
ﬁﬁ,_-.zg@ocL 2208/ s34 | 15316 | 0800 | 0610 | 0960 | .0E36|.007550,
e /3200 | 33058\ so70 | 572 | omsz| 0654 S0/5 | 069] | 0085701
V13500 \PLO3 sai8 | 1422 | 0694 | 0698) 1058 | .07 | 000080

O 4370

; i ” s e . :
[ - : L 8. 09973 Area original section, 8. in..........ovee
;5 249020

Length between ClAMPS <, - hiesisinian’s

e % ic limit, 1bs. per sq. in...............
Length between jawes, A/NS .. .. ccovon - B ey Elastic limit,
i Dimension of cm'ss sectiorn Dnam 0746  Maximum load; lbs. per sq. in. ovig. sect .. — & 0984
: [ cross section .. .&H2M% ... — ‘ ! :
Elastic limit L85 /0 500 Aveaof fractured section, §q. i........... 2.2206

B it Joad ol e LB

L6650 Reduction of area of cross section, per cent, +9.5
.

Ultimate extension, per cent.............. 28,/
. Dimensions of fractured section 242 . .. HJJL i g oo
it of elRstICIEy o o ia et e et ; 4
Ultimate extension s o B

| Blastic elongation for 300 1bs. load.. __0.00020
vith this sheet.

‘ Plot stress-strain diagram and hand in y
i

—— ZME@J_;
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DEPARTMENT oF MEecHaNicar E NneiNneEriNG K. S A . C.

TENSION TEST.

DATE. Sune 672 1903 TesTED BY___R.GC. LAway ano AH.Jounsow

SPECIMEN No. 7. SImMPLE TENSIDN.

Remarks or

Loads. Micrometer Readings. Differences. Repeated Stresses.
No. : | FAST EST. Mean. Lbs. per sq. in. =
i Actual. ; Per sq. in. ‘ 1 2. 1. 2. Actual. Per in. Tension. Comp. Al
|l 0000 oy 00| .0175 | o174 | .0358| 0356 |.0265 00 | ppapo i

s | Qooo | R0OS38| 0221 | 0223 | 0472 0434 ||.0327 |.0062 | poozes il
o | 9300 | 2/2R23| 0227 | .0225| .044/| 044/ |-0333 ||.0068 | ppp840
9600 2 /908 0228 | .0228| 045/ | 0451 ||-0339 |.007%4 .ppp0/5

5l 9900 \2ARIQ3| 0230 | 0230 046/ | 0463|0396 |.008/ | porg00. |
[0200 RI278| 0235 0237 0472 | 0474 .035% ||-.0089 | 45,400
7 10500 23063 w245 | 0243| .0485| 04859364 | 0992 | 454220
8 110800 24648 0256 .____.__OZﬂ!_LQiQLi_ﬂ502 0378 ||.0//8 | 001980 il
Vo l/i1/00 25337 o262 o267 .05/2| .05/#|-9388 |.0/23 | ppi520 il
Lo 1400 R6018) .0288| 0292 0546 0548|978 ||.0/53 | goi500
1 /700 RO703  .0332| 033/ 0590 0597|9762 |.0/97 | poosz0
2 112000 27388 0#1 | 042/ 0669 .0670|:95%E |.0277 | g05420 8|
L 12500 128073 0633 | 0645 0895 .0896-9767 ||.0502 | .ppa200 Hi
| 14 12600 28758\ .o067a| 0677 0927 0927 080/ |.0536 | gps620
5 12900 1Ro443| _ors| o075 0968 .0980|.98%9% |.0579 40760 il

5 11220030 /28| . 079+ 0799| 4064| 4064|0939 |.0665 | gogaz

17 113500308 13| 0829 .0829| /087 /090 0958 |.0693 | spnss506

Length between clamps ................ ,ﬁ@;&iﬂzﬁ‘; Area original section, sq. in............... :3?;;93 :
£ Length between jaws, SYNMS. .. ........ e Flastic limit; Ibs. per sqe i oo oory oo |
Ditvension of cross section .. 247, ... _ 0747 " Maximum load; lbs. per sq. in. orig. sect .. _6/M638 8
Bstic st o0, B, /10400 Area of fractured section, sq. in........... 0_‘?290 |
Whcinum load, ... L85 .. ........ _870/0 Reduction of area of cross section, per cent, g !
& Diménsi(ms of fractured section., L/ANT. 0.54” Ultimate extension, percent .............. LA = i
‘ GRS /0.218" Modulus of elasticiby i ol it = 8

* Blastic elongation for ___1bs. load..

Plot stress-strain diagram and hand in with this sheet.
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DEeEPARTMENT oF MEecHaNica E NGINEERING. XS, A €

TENSION TEST.

¥ f s
DATE___SynvE /2 1203 ' TeSTED By. 12-G-IAwmr awo AL doimison

specimen_ Yo 8 RPEVERSED STRESSES.

—

L Loads. EASI;I;erometer Readir;izsr e Differences. Repg%l:gi?é};‘%se& -

i [ Actual. | Per sq. in. 13 2. 3 fos 2. Actual, Per in. Tension. Comp. __"
i o =.00/6 |-.00/6 | .02/5  .02/5 || .0099
i B *— 006/ - 4.0170 17230 15300 -

/

2

3 *=.006/ N.0/70 | 21370 P+ i
4 006/ .0/70 | | | loagze T~ B
S G500 /3542|0178 0740 | - |~.0034 |-.0/33 -.go/64 |
6 || 8000|/9653|0/60 ~0/60 | .0/120 | .0/20 |-.0020 | 010/ |_ppzs |
7

g

9

V%

/Y

|
T
¥

95001207.’?4 —.0/42 ;-'0/42 O/40 | .0/92 | . 0000 |~.0099 +pp/2.7 ¥ fvosrepmmare -
/0000 2/ 5} 5|7-0//3 -01/4 |.0/60 |.0/6& |.00045,0095 Fvoss7 .Spfc-w,w/;w/,—‘
10500 22006|-0/10 ~o/o | .0/80 |.0/80 | .0035 |F.0069 -00070 || LED -‘.=“— f
11000 |2 2007|-.0073 |~ 0075 | . 0202 | 0204 | .006% .0035 | gopr s |
‘ 11670 |24 088) 0100 | 0190 |.0352 0762 | 024/ O/52 +. popss |"resaoms|ro com- i
=1 12000 J/ 79| 010/ |.0/02 |.0390 |.0392 | .0246 0157 v p0/94 || RESPONG 70 HIT
| 13| 12500 26070 -0/23 |.0/24 | 0408 | .04/2 ||.0266 ||.0/67 |.c0n00 liseeoses comn L
iEEEdiE | /3000 2736/ .0/96 |.020/ [.0495 | .0490 |.03%5 |.0256 |,.,ps/0 e
N /5113500 D8492| 027/ |.0272 [.0565 |.0566 |.09/8 |.03/9 't 45504

10
i
i

N

e
:'& .

| .
,,_T, . iR __‘ o ik
i J Length between BlaAMIPE i s 809375 " Area original section, sq.in............... _CFSEF _
J | Length between jawes. . SYNS: ... ... .. BT Elastic limit, 1bs. per sq. in............... 2/8/0 i
- J: Dimension of crogs section,. . /AN ... 0.764" Maximum load; lbs. per sq. in. orig. sect .. & /S8LI
1 Blastic limig . Dl WA S < o000 Area of fractured section, sq.in........... 2.E2375 _
d Maximum load, e B el e 28350 Reduction of area of cross section, per cent, _H/.8 _H
T 4 Dimengiong of fractured section, L2447, .55 Ultimate extension, perecent :............. T ' i i.
| Ultimate E RO S ONE . e 9.9797 Modulusiof elasticity .o oo o v amm e 4
L L flistic elongation for____ " 1bs.load.. - [

Plot stress.strain diagram and hand in with this sheet.
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DATE__SunvE [ETH

/903

No. 9, PEVERSED SrResscs.

TENSION FES:

DeEPARTMENT oF MEecHanicar ENnaiINEeErING. K. S, A. C.

TESTED By TG LAwRY a0 A.H. SorNson,

SPECIMEN
Loads. : Micrometer Readings. Differences. Repi{fégﬁﬂs‘ﬁ‘é’;ses,
No E/‘?ST WE.ST Mean. Lbs. per sq. in.
Actual. | Per sq. in. i1 2. il 2. Actual. Per in. Tension. Comp. I
B .00/2 | .00/2 | .0308 |.0308 | .0/60 0
| 2] +|-.0032 1+.0252 18400 | 16100+
_73 ” 7 " ” (F)
4 ”n n 1) » =
% » » » ” =
’ B 6- o 2 1 i 4,
Gy : : | 9550 |+
g ‘ 2 » i /18970 | » -
o ” n /84 00 5 i
i » : » 18400 | » i
|/ E000 | /s 2pp ||--0070 | =007/ | .0290 | .0290 0708 || —. 9052 - pogede
/2| 8500 | /9550 ||--0065 |-.006% | .0294 | .0294 | .0//%4 ||~ 0046 _ pgp568 i
/3| 9000 D0 700 |=.-9050 |-.005&8 | .0300 | .0302 0125 |=.0035 L gpoga ¥ Bucnied swismrr
/7| 9500 \2/8%50 |-.0022 F.0020 | 03142 |.03/2 | 0136 |=0022 | 00207 cor :
/5| 10000 D.22000|~00/0 | -0000 | .0335 |.0330 .0/63 L0003 L 500037 i
/6| 10500 24 ) Ay 0022 | .0024 | 035/ | 0345 | .0/85 | .9925 | gpp209 |*Reapives 1o
/17| 11000 |D45200 | 0040 0040 | . 0369 |.0369 LEOL || 0064 |1 000792 | cormESPoND TO
/8| 1500 D450 008/ 0082 | .0399 |.0399 L0240 ||, 0080 000900 || /6100 &8s, corrr
E = it
Length between clamps ................ 8. 09375 " Area original section, sq. in............... 94347
Length botween fuws. . /¥, .. ........ /2.5" Elastic limit, Tos. per sq.in............... 278580
Dimension of cross section .. 2407 . ... o0.7%%” Maximum load; lbs. per sq. in. orig. sect .. 62434
Blastic limit .. .. .. .. .. .. 2 by S e 2500 Area of fractured section, sq. in........... 0.2042
Maximum load. . ... poge 27/40 - Reduction of area of cross section, per cent, .. “F&.97
@ Dimensions of fractured section . &/47"- . G Ultimate extension, percent .............. SO
“ il e e 10.026 " Modulus of elasticity ................oo .. i
Hlastic elongation for. 1bs. load. . ezl

Plot stress-strain diagram and hand in with this sheet.




No. /) revepseD S TS SES.

i

e i

0 ARIEIE DI

ETEREr

= or
/"= 0.0/ " FLONGAT7ON.

-, 0/

—g2

[}
Y
i




]

| DATE SUNE (0T 1903

TENSION TEST.

DepARTMENT oF MecHanicar ENaINEERING, K. S. A. C.

TESTED BY. /fTG L AVRY anvo AL -Jorwwvsov.

SPECIMEN No. // FEVERSED STRESSES.

g . 7 { : Remarks or i
Loads. Micrometer Readings. Differences. Repeated Stresses.
No EAST WEST. Mean. Lbs. per sq. in. Ll
Actual. | Per sq. in. 1l 2. 1. 2. Actual. Per in. Tension. Comp. Hill
B 0115 |.ong | .0270 | .0267 | .0193 00 bl
2| 6560 | (D= Il
2| 7700 | j6075| 0260 t.0260 1.0/5/ r.0/52 |.0205 |-~0398 -.004Q/ i
4| 7800 ;7804 .0255 Fo255 Fore8 t.ore8 |f.0200 |=039% |-.pp450 1l
s 200 ys8/ 300296 1.0296 T.0/#0 T.0/43 .0/93 |~0386 |.gp477 5
6| gso00 YQ732~02/4 [.02/4 T0//E T.O0/20 .0/66 |.0359 -0044 4 : il
7| 2000 DOO S/ 0208 T.0/88 [0/E 1.O//E  [.0160 |=.0353 004560 * 700 tiGH, SPEC-TT
8| 9400 | NQ70r-0/88 T.0/187 T.o/02 T.0989 1.0/48 =034/ |- 00422\ imav BuckLED, i
9|l 8800 /S8Q-0/65 [.0/65 1.0075 0078 .0/120 |~.03/3 |-.00357 i
" 10| 10200 \p28OSIN.0156 [.0/54 006/ 0050 0107 ||=0300 |- 0037/ g
/|| 10400 D37 70132 [.0/35 10050 0052 [ .0092 | -.0285 |- 0p3?I2
j2\| 10800 DAHLOO/ES o0//E 0038 0045 . 008/ |~.0274¢ |-.00229 Hiii
13\ 11200 D5 A5G HE.0085 [.0086 r.00/5 T.00/5 005 |[~029% 0000/ "
/4| /1600 2L SL-0058 0054 +.00/5 +o0/6 [[-0020 |["02/3 . 0Q865 Rii
/5| 12000 DT7A0FT 002/ 1002/ |.0048 |.0029 ||.00/13 |=0/79 I.0pR2] il
/6| 12900 D832t 0008 + o008 0070 |.0078 ||.004/ |=0/152 |-.00/88
/7 | 12800 D@D /].0048 |.0046 |.0//4 |.0//6 |n098] |=0//12 | ppi 38 il
/8| /3200 |30 ) 600099 | .0099 |.0/68 |.0/68 || .0/33 ||=0060 - 0074
/9| /3600 /0789 0rz2 .0/32 |.0200 0202 .0/66 =0027 -.0003.37 _-
20| /#2000 37 008 -0/83 8o L a28 L0256 |50 2657 0022 | ogo2F _.—
| HEL
|
I | il
i + | Let
: : | i I
S I e L i
! e L ey
' | | ! i
Length between clamps .. ...cooovveeeen. - S 0‘?‘_3__7“.5.”_ Area original section, sq. in............... o‘éqqﬁf 9
Length between jawes. [ /VS ..., Vi Tlastic limit, Ibs. per sq.in............... — ”’LCL_
Dimension of cross section . &7 . ... 2256::/ Maximum load; lbs. per sq. in. orig. sect .. _EFTFI0
Blstic Tmit, o v A s 9400(7)  Area of fractured section, sq. in........... 0.23 75 ’[_
Maximum load. ........ Py S B Ao _&9050 Reduction of areaof cross section, per cent, ﬂL“%
Dimensions of fractured section .£2477. o0.55 " Ultimate extension, per cent ...... .. 235 !
‘Ultima,te s e S T . Soeo” Modulus of elasticity .. .. .....ccovioenan. / 7/ ]
Blastic elongation for 1bs. load. . __.__w_[,f}__—

|
|
|
il

Plot stress-strain diagram and hand in with this sheef.
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DepARTMENT oF MEecHanicaL ENaiNneeriNG, K. S. A. C.

TENSION TEST.

DATE Sune AT/ 03 TestED BY S2G L awry  anp AL Sommson

SpECIMEN. INo. /4, FEVERSED STRESSES. i

. . r Remarks or
Loads. Micrometer Readings. Differences. Repeated Stresses. 5=

Lbs. per sq. in.

No. Mean.

Actual. | Per sq. in. 1 2. 1. 2 Actual. ‘ Per in. Tension. Comp. |}

_/ oo \podo| .0/2EG| .0/2G | .JO0E . .0608 ) -OF07 | DI 0o 0000\ cooc|oooo |
| *.0088 *,.0560 | ‘~ /67 00\/36/8
B " L B I s880) - 1
Sata ! " ‘ ‘ /[ H880 £ i
i g | /5880 & |
O | He e 5850 5 |

“ ! | SO 5 1
g : ~ /67501 © |l
9 y d] /9.5-_?0 EH]
e . ; " . /6500

& K660, /9650 -0/4Q | . O/O2 | 09O+ .0500| 0323|0047 000543 % CommeshonpsTo )
2 | 800020200 0151 | 0154 | 0494 | O£9L || .0223|-.0044 Q00 FIF Comsz
5 L ozoolzo800| 0151 | 0155 | 0500 | 020/ | 032240043 00053/ |
= | 9500\2,550|| 062 | 068 0508 | .05/0 | 0237 =-0030 000370
15 .9800\22230| 0176 | oS80 | 05/4 | 0515 | 0340 =.002] —.000259 ‘ i
/6 070022920\ 0189 | 0/89 | 0520 0520| 0367 |-.00 L3 -000/20 1 i
/7 0400 236/0] 0200 | 0200 | 0550, 053/ 003 ~.0002 000024 _
V (8 /070024300 02/2 | 0243 | 0540 0540 0370 +.0000 +.00011 1 |
10 /100024000 022/ | 023/ | 0545 | 0550 .OIB7 #0020 Q00247 |
L o0 /15001250401 0235 | 0290 0562 Q567 040/ +.003F +.000420 1
5 /600 20300 0245 0258, 0566 0507 | 04/8+.004/ +000506, | il
22 (190027000 0279 0280 050/ 0504 0435|0068 +000870, |
23 o2o0l27750| 0204 0200 .0605 0607 _.0450|+.0083 +00IARS t
24 /2500128200 02// | Q38 . 0623 0622 0z208\+.0/ 0 [ x00/270 i
|25 2800\_29020* 03226 0338 .0048| 0028 04290|+.0/23 +.001520 ]

Length between clamps .. .....ooeveonne dS_Q_Q_ZZ\L'i Area original section, sq. in............. .. 0 HF 40T
Length between s, /7M. ...ooevn - /2.5 " Elastic limit, lbs. per sq¢. in........co00o 20880

: Dimension of cross section .£24M. .. ... L 0.740 i Maximum load; 1bs. per sq. in. orig. sect .. a/000
Blistic it s LB ot vive vese | i 9200 _ Areaof fractured section, sq. T e L 0.2200 W
Maximum load. ..... 288 .. .coviuvieenns = s A ke Reduction of areaof cross section, per cent, e
Dimensions of fractured section . 27447 2. G4 Ultimate extension, percent .............. EZ2.9 t

: Ultimate extension .........oooeveveeees __‘_QAQL?_Zji Modulus of elasticity .........ccovevnens #

Flastic e]onga.tio;a for—_ lbs. load.. z:

Plot stress-strain diagram and hand in with this sheet.

r——— B o e = P




0

o

3

&

N 2

® ol
> R

3 3

%) [

& 3

8 R

& v Q
. 04

r/u o

- !




Plot stress-strain diagram and hand in with this sheet.

DepaRTMENT of MEcHANICAL ENaINEERING, KK.S. A. C.
TENSION: TEST.
DATE. _SYNE [/5F4 /903  TESTED BY_[LELAWRY avo A, JSOHNSON .
SPECIMEN No. /85 REVERSED STRESSES,
w 0 t Remarks or ;;
Louds, Micrometer Readings. Differences. ' Repeated Sfr'esses.
No. EAST WES 7T Mean. Lbs. per sq. in.
l Actual. | Per sq. in. 1] 2. 1. 2. Actual. Per in. Tension. Comp. il
/| 00 oo |.0000 |.0000 .0060 |.0060 |.0030 | | il
2| —=0039 *o002/ o 1 | /7250|/3520
2 n ” 78060 | = |i
# | ¢ 4 I | | PSREVERSALS, il
/Y T —.004%5 C.00/5 [ ‘ /8060 /15580 -
e \ 22 | s-pevemsacs, i
L7 e 20320 »  E
) e i 3 /8110 v it
— /9 S — { T 23 2 _._;_
ﬂéz_lf?i@_ 25680 || 0042 | .0020 |.0/$0 |.0/45 D094 || .006F |.00079/ L
2/ || 10900 | 226/0 | .0040 0024 |.0/168 |.0/67 |.0/ 04 || 0072 |,0009/F 1)
2e\| //200| 25530 | -0040 0oZp | pi79 | .0l79 | B/023 | L0072 , 000976 CcoRpESPONDS TO -
23| /1500| 26960 |.00%! | 0048 |.0/86 |.0/67 |.0//9 |.005% 00704 || Loap in corm -
24| 11800 | 27380||-0058 0056 |.0/90 |.0/89 |.0/28 ||-0098 |-00/2/
25| 12/00 | 283/0 ||.0068 | 0075 0213 |.02/8 |.0/43 |-0//3 00/39 -
26| 12400 29240 \|.0//7 /22 |,0260 o260 |.0/89 |.0/59 |-00/96 -
27| /2700 | 30760 o210 02 09 (.0338 |.034% ||-0275 0245 |.00303 i
28| 13000 | 3/090 ||.0388 |9390 055 |.0570 |.0o250 || 0420 |.00509 il
29| /13300| 520/0 10775 0776 0885 0886 |.0830 |-0890 |.00989 | I
30| 43600 | 32970 ||-0794 |.0796 0892 |.0896 |.0845 ||.08/5 | 91009 i
e e i i
- e RS = I e e B S AR 1'»__7_ [ i
- . X Bt e | B S S e b e e =
. Nt el ol e Sa et 7 \ el et
. : ; FLED
Length between clamps .. .........c...-- B.09375 Area original section, Sq. 1n..........coe e 2. £
. Length between jaw. Sl S B /257 Tlastic limit, 1bs. per sq. in............... L 2RO
Dimension of eross section . 27777 ... .75/ Maximum load; 1bs. per sq. in. orig. sect .. &//80
RlasticTimit o AT i e e /0500 Area of fractured section, sq. in........... Lp/2005
Maximum load £8s: s 27/00 Reduction of area of cross section, per cent, 4703 E
@Dimensions of fractured section . L2747 8 5ia Ultimate extension, per cenb .............- %i___
R e v e e e SR /0.302" Modulas of elasticity .........coceoires )
Blastic elongation for 1bs. load. . ,LL —
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DeparRTMENT oF MEcHANicaL EneiNeEeriNG, K. S. A. C.
TENSION TEST.
DATE SEs J2TE OO TESTED BY, G L awry _anvp A M. JOHNSON
' SPECIMEN No. /6  REVERSED STRESSES il
: Lioads. Micrometer Readings. Differences. I{e}gg;ngg:rg:ses, ":;
No. S AST WES 7 Mean. Lbs. per sq. in.
Actual. | Per sq. in. 2 2, L3 2. Actual. Per in. Tension. Comp. . |
/| 0000 | 0000 | 0027 cow7| 0220 .0420 | .0232| 0000 000000 00000 00000
* 0008 *.028/ : /5762 | k2520,
- : 2 /5980 ]
—E ! ¢ (5762 i
5 ; ¢ : /7210
. /6880 s |
e . ' Piirso- 8 e ||
B - (5702 o W
e (0<430) & 1l
10 e ot /5762
1 : T /5762 .
i d G /5980
% . B /7340
iz J | JOZ/C |
LD : : /08 /0 |
ok 1 i et G520
/7 8000 | /800 | .0055 | .0060 | 0454 . 0480 | 0200 | - 0036 | 000445 * CorresponnsTo .
/8 8700 . [89/0 | 0060 | 0060 | .0480 0485 | 0272 .0038|000469| Come |
10 18800 | /9810 || 0060 | .OOOR | 0488 | 0488 | 0277 004/ 000506 |
o0 0200 20710\ ao6r | 006/ | o0490| 0489 0275 .00F2 0005/0 |
2/ | 9600 ,2 16/0 | 0062 0062 0706 0496 0270\ 0046 000568 I
52 ly0000 2350 0064 0004 0505 .0504) 0284 | 005 [ 000070 |
>3 o ool 234101 0065 . 0065 0506 | 0507 0285 | 0092000042 I
o Los00 | 24310 0065 0066 0548 .0520| 0292 0099000729
25 l//000l 25820 0072 007/ | 0524 | O824 0297 0004 | 00079/ | |
26 /1600 26/10 0080 0080 | 05341 05534 0307} 0074 00097
57 /2000 27010\ 0000\ 0002 | 0541 | 0574 0310 | 0083 001020 I
23 2200 27010| .01 10| .0/20 0588 039/ 0252} -O/2 [ 009 1 |
20 /280028810 0182 018+ .___czé*m_l___'oacza 0422 0189 | 002336
3 I | I Fb
Length between clamps .. .. .c.cusennees — B.09375 § Area original section, sq. in..............- %
| Length between jaws. /MS ... el e Flastic limit, lbs. per sq. in............... _23%r0 |
‘ Dimension of cross section .. £2¢4M.... D20 Maximum load; 1bs. per sq. in. orig. sect .. (2 i A ) L
Blistic it Lo LBS e e /0400 Area of fractured section, sg. in........... 2.2/27 -3
wa%mum 1o e s o LBS. . 2 770 Reduction of areaof cross section, per cent, A8, il
" Dimensions of fractured section p/ff/v/, 0.52 . Ultimate extension, percent .............. 2L !
b Ultimate eXtension .. ....ooovveeeveaeenes LO.1IED Modulus of elasticity .. .......ccovvioeienn. £2/57 00
i‘ﬁi Blastic elongation tor_ 420 1bs. load .. DCOOS&I -

Plot stress-strain diagram and hand in with this sheet.
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\
. DepARTMENT oF MEcHanicaL EnaineeriNg, KK.S. A.C.
TENSION: TEST.
/
|
| paTe___tune (2T /803 TESTED BY___R.G. L AWRY AND A H . JOHNSON |
f SPECIMEN No. /7. REVERSED S7TRESSES.
Loads. Micrometer Readings. Differences. I{epli;?égﬂsisrg;ses. _
No. - 5/45 7 WEST: Mean. Lbs. per sq. in. .
[ Actual. | Per sq. in. 1. 2. 1. 2. Actual. Per in. Tension. Comp. J
/ 0000 | 00000 .00/5 | 0015 | 0030 | .0030 || . 0022\ 0000 | 00000 | 0000 00000 |
2 o050 Y oors /000 0 | /6280 )
7 b 2 0000
_A4 = /96 70 il
. & /9980
g [B600 -:
il " . 2/100 L
o - : ' /8600 o
= 2/630
_/o " i /8827 K i
7, : : (8837 3 W
12 : seoo, 5
/3 " i 10767 5 W
W : - EVoic/s LSS |
o] ki /8600
/6 z MRS 20465
/7 . R ~ 24000
/8 0300 21630 || . 0077 | .008Q| .0/20 o6 || 008 | . 0076 | .000939 ¥ Comrestonor 7o i
10 | 0600 22330 0082 | .0082| 0121 | .0/24 || .0102 | 0080 | .000989, Come 2
20 | @900\ 23020| 008/ | 0090 .27 | .0/22 || .0/0F | OOSK | -0000/0
27 o200 23720| 0090 | 0092 | 0128 | 0r29 | 0/09 | 0OS 7| .00(730
22 lj0500 24220 || 000/ | 0100 | OL?4 | OLR2| 0/Z | 0092 | 0075
23 llos 00| 25710 0110 | .02 | 40 | 0150 012 | .00 | 0359,
o4 70025610 | orp8 | or4s | 0/55 | .0/68 ) 0190 | Q[RS8 | 0035/ 4
24 l/yz00| 28520 0158 | 068 | 0201 | 0205| 053 | 0I5 | .00Q%" i
S5 /7 700l 27200, 000 | 0190 | 0252 .0230| .02:0 | ISB | 002320 I
27 12000 27200| 0250 | QRS2 .ORIC 0289\ 0270 .(7248 003060 Ll
28 |/2300] 28600 | 0292 | .0389 0420, 0420\ 0405 0ISI 004730
| 20 [/R600| 29999 | 0635 0658 _0668| .0674| .06.93| OO/ | -00780 |
Length between clamps ............. .. 8.09275 " Areaoriginal section, $q. in............... 043500 |
| Length between jams. /7NS. . ...c.cnnn. i bl Elastic limit, 1bs. per sq. in............... _ 23020 W
Dimension of cross section .. 2440, . ... QEO__._ Maximum load; lbs. per sq. in. orig. sect .. ﬁﬁgj_@__
Blastic limit .. ...... LB A e ) 9900 Area of fractured section, sq. in........... 22042 4
BMaximum load. ...... £AS: ..., 27200 Reduction of area of cross section, per cent, 22 |
7 Dimensions of fractured section ,D/:?/‘f .55 Ultimate extension, per eent .............. o bme e
BUltimate extension .. ....c.oooeneiean s 0. 908436 " Modulus of elasticity ...............c...... ? i
! Eﬂla.stic elongation for 1bs. load.. ,P 7 *

| Plot stress-strain diagram and hand in with this sheet.
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FENSION TEST.

DepARTMENT oF MEecHaNicaL ENnaiINEErRING, K. S. A. C.

DATE___June /PT% /903 TeSTED By .G LAWRY AND AH JoHNSON
SPECIMEN___No. /8 TENSION AND CoMPRESSION, REVERSED S TRESSES. H
L ol 3 : Remarks or ;
oads. Miecrometer Readings. Differences. Repeated Stresses.
No. Mean. Lbs. per sq. in.
' Actual. | Per sq. in. 1. 2. 15 2. Actual. Per in. Tension. Comp. _
|
[ | 0000 | 000 | :0270 .0270 0055 0053 | 0/6/ | 00000| 00000 | J000I|IC000. -
2 * 0264 toal7 - - (5800 13470
2 l 1y U .1 ey -'_
o | . ki £ il
gel 261710 L
6 | /2270 20400| .0295 | . 0798 .Q/68 |.0/04 | 032/ || .0/70 | .002/0 ™ Corrrsponns .
_7 112500 20790 .0500|.050/ | .0/O82 |.0/08 | 0334} .0/77 |.002/41 7o Cor 21
8 12000 2/620| 0507 0006 017, | .0/72 |.0229 1 .0/78 | .00220 Ll
R 0 /p500 | 22950 0509 .0500| .0/76 |.0176 | 0792 | .A(8/ | .00224 il
0 \t=tp oo 23280 .00/~ | .0F/2 L O/85 |.0/85 || 0248 ||.0/87 | 0025/ il
N |1=#S500\ 249/ 10| .05/8| .05/9 | .0/88 |.0/80 || .02037| .0/Q2 | .Q0KX37 i
2 /o000 | 29940 0524 .0527 | .0/02 | .0/045 || .02568| .0/07 |.00243 5
13 Wi5500| 25770l .0524| 0526 .0200|.020/1 || 0362 .00/ .| Q0248 L
i /6000 20600| 0525 05325 0206 |.0207 || .0270] .0200 | .00298 4 |
/5 o500 27230\ 0558 0562 0228|.0283/ || .0204 | .d233 | .00288 |
16 /7000 28260)| .0680| 0680 0243, 0248 .05/2 | .025/ | 00434 Sl
/7 /7500 20000\ .0075| 0075 .0023.0620| .0708| .06.77 | .00788 L
Length between clamps .. .............. _B.00275 " Areaoriginal SOCHOn, BQ. il ..s s iienans.  —OO0O04Z 4l
Length between jaws: . L VS ..o ... LoD Elastic limit, lbs. per sq.in............... 26670 =8
Dimension of eross section . 2sdrz. .. ... (G o e D Maximum load; lbs. per sq. in. orig. sect .. _O/FF0 -
Elast el s lmis it ol et /6000 Avrea of fractured section, sq.in........... L0.2022 i
| Maximum load. .. ... VA FO09040" Reduction of area of cross section, per cent, _Z0.0F -
Dimensions of fractured section . 244/ 0.0/ " Ultimate extension, perecent .............. 282 | Ak

..r

f Ultimate extension

Blastic elongation for

1bs. load. .

JO.28125 4 Modulus of elasticity

(?)

Plot stress-strain diagram and hand in with this sheet.
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DepaRTMENT oF MecHanicar EnaineeriNg, K.S. A. C.

TENSION TEST.

SUNE /5T /903  TesTED By AGLAWRy amo AL .JSorvsoN

DATGE =
SpECIMEN_ /Y0 /19, REVERSED STRESSES
Loa.d"s. Micrometer Readings. Differences. nepfﬂﬂgrgfrgses_
No. EFAST WEST Mean. TLbs. per sq. In.
Actual. | Per sq. in. 1l 2. Al 2. Actual. Per in. Tension. Comp. I
b 0o 00 | .0/02 |.0r02 |.0399 |.03299 |.0250 i
& OO0 54 *, 035/ /8270 | /7260 ,_—
=gy n ¥ ) ” i
4 - 7 /8540 @
& ¥. 0052 * 0349 19590 | /18270
é o 1y ” ” i
Ly 3 . 2620 =
= : i /9590 » Il
] " 6-REVERSALS
/5 2 " 21620 -~
= 7/6' " 1 " o il
5 " " 260/0 v i
/8 " “ 21620 Y il
/9 " v 21920 y i
20 n ‘ t 21620 " i
2/ 3 s 27950 i i
22\ jz000 | 21620) . 0200 | 0200 | 0290 | 0490 | 0345 | .0085 |.00//7 1
23 || 3500 | 22250|. 0206 |.0206 | . Ok432 | .029F | 0349 0089 |, 00122 i
22 || ya000| 23280/ .0212 | 0209 |.0997 | 0500 ||.035¢ ||.0/94 |.00/28 | “copmesponos 7o 0
25 | ;98500 22710 ||.02/3 |.02/2 |.080/ |.0500 |-035€6 0106 |.00/3/ || 1080 i comm |
26 || /1&P00 | 29940| .02/6 0216 0505 | .0506 |.0369 .0/70 00/36 i
27 | /5800, 25770||.0222 |-022/ 05/0 |.p570 |.0565 OIS L0022 g
28 | 16 D00| 266000228 |.0229 |.05/8 |.05/8 0373 0/23 |.00/52 i
29 || jes500| 27920|| 0270 |.02940 0528 0527 |.0383 O/33 |.00/6<% 1
50 | /7000| 28270|.0285 |[0268 |.0578 |.0577 ||-0432 ||.0/82 |.00225 4
3/ | 17500 | 297000320 |.0400 |-0630 0690 |.p0422 |.02#2 |.00302 1
/7 £
Length between clamps ..........cooone- 809375 Area original section, sq. in............... 0.60/3 i
Length between faws.. 7/¥5 ... ..... /2.5 " Elastic limit, 1bs. per sq. in.........c...... 25 780
Dimension of cross section .. #7207 ... 0.875 " Maximum load; lbs. per sq. in. orig. sect .. 64950 ‘ |
Blastic imit.......... 485 ....c.ocuun. /5500 Area of fractured section, sq.in........... _eeg/2 i
R R 1 Ay ARt D (> L~ 37240 Reduction of area of cross section, per cent, FE. F
imensions of fractured section . L4477 0.60923”  Ultimate extension, percenb .............. 27./8
Qltimate exfension’. .o i g et 19.292" ModuJus of elasticity .. .o« euorrennwesiin. 2
%

Blastic elongation for

|
|

1bs. load..

Plot stress-strain diagram and hand in with this sheet.
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DEPARTMENT OF Mecuanical ENaiNeeriNG, K. S. A. C.

TENSION TEST.

R G [ awry Ao AH JOHNSON

Jao

i P

Plot stress-strain diagram and hand in with this sheet.

Flastic elongation for 1bs. load. .

{
{

DATE JunE [ FFE /9P5 TESTED BY i
SPECIMEN NO. 20 REVERSED STRESSES.
Loads. Miecrometer Readings. Differences. ! Rep];:tgglgfrg;es
No. AST WES T Mean. } Lbs. per sq. in.
s Actual. Per sq. in. 1. 2. 1 2. Actual. Per in. Tension. Comp. il
[ || 0000 00000 0295 0204 .0369| .©337 | 033/ .0 000|.0000 |.000a0 .00000
2 * 0269 *. 0232 x | 26093 /3722 |
2 54 = | | ‘ il
va| i " |~ o
5 i I “t l‘ § k FH
g - S TN
g g " I3 [ 2 0
__CS : : rq r0 I
e - ! N il
10 : | X CorrESPONDS TO.
R [/ 117001/0824 .04/l .0F/0 | 0390 0293 - 0401\ .0070.000865 Corme i
/2 | /R200 20667\ 0411 | - 0409 0395 0399 Q407 .0076 .0008930 i
3 270021511 0918 | 04(8| 0405 0405 .0F 1L L0080 .000988 0
\ 2 /372000222558 ot20| 0F/9| 0402 -O0407 04/0 | .0079|.000976 I
| 15 |43 700R3/99| .0420\ .0230 0706 .0702| .04/9| .0088 .00/087 1
Wiel : (220024043 OF#F7 OFE/ | 0210 .04/ 1| 0424 0093 00/ 149 il
17 | /270029887 .0f43| .OF50 .0F/7 0419 OA4I2| 010 [|-00(248 I
15 /520025751 .0260| -0£#60| 0429 0429 OFLL| O 13 | .00L296 i
0 /570026575 0475 .OF79) .0F50 0450\ 0463\ -0QLP2|.00/631 i
20 l/0200274/0| 0520, 0520 .0500|.050/ 0510\ .0r70!.0022/2 i
2/ /670028203 0582, .0592 .0580! 0383 0584|0253 -002/27 Il
o0 |l 720020717\ .072t0 | .07/0 0008, .00I8 0703 0372 009 §
& £ | | i
| L "
Length between clamps . _QL_Q@.ZZL’ Area original section, $q. il..........o.on 2.380.32 |
- Length between jaws. . /D/{V-.S" BEANe ) M R D1 limit, lbs. per sq. in............... 24050 |
Dimension of eross section . D/ﬂ/’! 867"  Maximum load; lbs. per sq. in. orig. sect .. O T |
TECrE Tl £ e el e v /4200 Area of fractured section, sq. in........... D BT
Maximum load. .. .... LBS. .. e : ?OX?QO Reduction of area of cross section, per cent, 478
¥ Dimensions of fractured section OIAM 0.6000 " Ultimate extension, per cent .. ............ 20 P
Ultimate extension . [10. 2.34+I “  Modulus of elastiCity .. ...covevnaaee et 7 /P) Gzl
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DepPARTMENT oF MEecHaNIicaL ENeiINeeriING. K. S, A. C.

TENSION TEST.

DATE vE /5TE /1903 TESTED BY TG L AwRY  awvo A . oswvson
specIMEN. V0. &/, REVERSED STRESSES.
Loads. Micrometer Readings. Differences. Repggggrls?rggses.
No. L£AS T WEST, Mean. Lbs. per sq. in.
Actual. | Per sq. in. 1. 2. 19 2, Actual. Per in. Tension. Comp.
= oo 00 |.or50 | .or50 | .0072 .00v5 | .02
2 A (0024 2/620 | /7460
y 6~ REVERSALE
9 L0a97 002 ” /19250
7-REVERSALS
/7 v 4 22/00 ”
/8 f " 7 "
/2 ” : z2/620 "
2-REYERSALS
£z 7 2 2/780 "
e b 2 Zi6Zzo|
T - RPEVERSALS
27| /3000 | 2/I620 || 0299 | .0296  .0068& |.0068 .0/8/ 0069 | 0008/
2B | /13900 | 22280 .0298 P |.0077 | 007/ || 0784 || 0072 |-00089/
29 || 13800 |22950| .0299 |.0300 | 0075 | . 0073 |.0/86 ooz | 000915 | comeiarionos il
20| 12200 | 23620 .0500 |.020/ | 0075 |.0075|.0/87 | .0075 000927 Loso ) comrm |
3/ /FEG00 | 24280 0305 [.0306 | .0078 | o077 | .0/9/ D079 |«000977
g /o000 | 29960 ||.03// O3/ Q08O | 0080 | .0/95 -00837 |.00/102 l
I3 || /s900 (25620 ||.03/8 |.03/8 |.008% | 0083 | .0200 0088  .00/08 L
39 || /15800 | 26280 |.0327 |.0326 |.0088 |.0088 ||.0207 | poss |.pot7 |
Sy /6200 | 28950 ||.0387 0387 |.0095 | 0083 || 02«0 D/28 |.00/58 Il
36 | /6600! 27670 || o400 | 0200 (.0+10 | .07/3 |-0257 | .p/45 |.00/79 i
F7 | 17000 | 28280 | .04/ | 02420 |, 0120 0122 || 0269 O/E7 | 00194 L
38 /7400 | 28950 ||.0403 | 0404 | .0/5/ L0150 ||.0277 O/88 - | 00209 !
29 || /7800|296/0 ||.044! | .04950 | 0/28 | .0200 | 0322 |.02/0 |.00260 I
<0 /8200 | FpP80 |.0795 |.0802 |.0578 | .0580 (|.07F78 06826 | 00772 I
Length between clamps ................ 8.09375" Area original section, sq. in............... 0.60/3
Length between jawes. . <205 ... ... .. /2.5 Elastic limit, 1bs. per sq.in............... 24940 I
Dimension of cross section . &/ . ... 287" Maximum load; lbs. per sq. in. orig. sect .. 6//60 I
Elastic limit......... 488 ............ /5000 Area of fractured section, sq. in........... 0.29/2 |
Maximum doad: o L8E: s FE 780 Reduction of area of cross section, per cent, 787
& Dimensions of fractured section . £2/47. 0.6093 " Ultimate extension, percent .............. 279
b Ultimate extension .. .........o..o...... /0..352 "  Modulus of elasticity ..................... 26928000
Flastic elongation for_ #20 1bs. load. . 20,0002

Ly Plot stress-strain diagram and hand in with this sheet.
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DepARTMENT oF MEecHanicar E NnaineeriING, K. S. A, C.

I
| -
| TENSION TES].
DATE LIUNE /5T 9003 TESTED BY .G LAWRY  awno /4-/7’-(/0/7'/\/6'0/\/.
SPECIMEN No. 22, REVERSED STRESSES.
—— T R =
.i Loads. Micrometer Readings. Disfaronaos; Repe;\.:ggrls{srg;ses‘
J No. - EFAS T WES 7 Mean. Lbs. per sq. in.
Actual. | Per sq. in. 1. 2. 1. 2. Actual. Per in. Tension. Comp.
bl 0o p0 | .0or98 .0/98 |.0067|.0067 | .0/32
' ¥.0/48 *.00/7 2/620 | 18270
s “ n * & REVERSALS il
— 8 5 = 22/00 ” i
P 2 o & - REVERSALS i
/S G : N 2rmae| sl

/6|l 16760 | 26870 0393  .0398 |.0050 |00k | 022/ | 0089 |.00/09
17| 76500 27220l 0208 |.0906 | 0051 |,0050 | .0228|.0096 |.00//8
/8 /69200 2as/00|.09/0 |01/ |,0060 |.0059 |.0230|.0098 |.0072/ || *conmesponos 7o
/9| 17300 28 760| .02/2 |.0220 |.0070 |.CO070 |.0297 0172 00138 || Loso /& cornm
2p| /17700 2oaz0|.0470 | 0472 |.0/20 |.0/20 |.0295 ||.0/65 |.0020/
2,1 yar00 sove0|.0688 |.0700 |.0332 |.02322 |05/0 |.0378 |.00466
“ 22| 18600 30720 | .77/2 |-/775 0732 |-0730 |.0922 |.0790 |.00975

-fe“gthbei;ween clamps e e 5'09375” Area original section, sq. in............... 26073 1§
Length between jaws. D s daa " Elastic limit, lbs. per 8q.in........ 0 ..t ) i
Dimension of cross section .. £244M. ... 0.875" Maximum load; lbs. per sq. in. orig. sect .. 6/360 |
Blastic limit.......... T s R (2] Area of fractured section, sq. in........... 0.29/2 |
B iy oAl o L85 b JE909 Reduction of area of cross section, per cent, 78. 7 L
Dimensions of fractured section . L/ ANM. 0.6093 " Ultimate extension, per cent .............. 24.9 __
lt“'lm.ﬂste extesion s i e 10.2375 " Modulus of elasticity .. .........c...onnnn ‘/?} I
Hlastic elongation for_ lbs. load.. / ?)

" | Plot stress-strain diagram and hand in with this sheet.

B e mem—— v —— = —— e S m s =
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DepARTMENT oF MEecHanicaL ENnaiNeeriNnGg, K. S. A. C.
'1
E TENSION TEST.
DATE. SuneE /5T /905  TESTED BY_ /TC.LAWR) Aawo A K Soervson
specIMEN_ Yo. E3  FEVERSEDL STRESSES
B, I i
Loads. Micrometer Readings. Differences. Re},{;":{ggﬂs‘:frg;es_
No. EFAST WEST Mean. Lbs. per sq. in.
Actual. | Per sq. in. 1, 2. 1 2. Actual, Per in. Tension. Comp. "
B 00 00 | .022/ |.0%/8 | .036/ .0358 |.0389 i
‘ 0370 0310 21750 |/8920 T
2 & 9 - REVERSALS i
7/ 0368 L0308 . 21750 | /9260 -
! /2 i " » 20/00 -
" ” B-REVERSALS in
- 2t » g zz2z20| » T
_ sz i 2 2/750 7
23 » " = ” i
24 ks " 22730 » il
24 " . z/750 » i
. " S-PEVERSALE T
_3/ | /5000 | 25/70 ||.0578 0580 | .0395 |.0392 |.0986 o097 | ,00/9 i
FE /5300 |\ 256z0 |.059/ 059/ L0399 |.0396 LOF94 O/085 | .00/29 i
33 | /6600 26130 | 0600 |.0600 0403 |.020/ |.050/ |.0//2 |.02/58 -
32 || /5900| 26690 .060/ . 7 0«2 |.0409 |.050%5 ||.0//6 |-00/43 T
35 | /6200 | 27770 || .0625 | .0626 |.092/ |.04/8 |.0522 ||.0/33 .00/64 ; f
F5 /6500 27660 0650 | 0652 |-0FH0 D22 |[.05<s .0/52 00 187 f
37 || 76800 | 28770 | .0696 |-0694 |.0476 |.0478 0586 | 0/97 |.00243| 1
38 || 77700 | 28660| .0766 |.0770 |.085/ |.0555 |.0660 |.027/ |.00534 1 H
} i
- =
Length between Clamps .. ......ccocouex - 8.09375" Area original section, sq. in............... 5972 i
Lengthbetweenj&w&.ﬁ.’.".’-i.......... /2.5" Elastic limit, lbs. per sq. in............... (?) |
{Dimension of cross section .. 277 . ... 0.872 " Maximum load; 1bs. per sq. in. orig. sect .. 6//59 |
Blastic limit .. ... . .48 . . cuueaunnnn (2 ) Area of fractured section, sq. in........... 2.22(e i
Mikimum load e, o 8% 7 iy FES20 Reduction of area of cross section, per cent, 8.7 |
imensions of fractured section . 27447, 0.6093 " Ultimate extension, percent .............. 270

Z o ? i
e G a DRl o e e R e A /o.zg6/2 Modulus of elasticity .. .....cooveieennnan. (?) |
et b AR

Plot stress-strain diagram and hand in with this sheet.

lastic elongation for 1bs. load . .
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DepARTMENT oF MEecHANicAL E NaINEERING, K. S. A. C.
TFENSION  TEST. .
DATE. \JUNE N 903 rrsTEp By ARG LAWRY ano AH.SoHNSON
SPECIMEN No, 24+, FEVERSED STRESSES,
Loads. Micrometer Readings. Differences. Repl?:{‘;é‘ rls‘fl,g;;es_
No EAST WesT: Mean. Lbs. per sq. in.
Actual. Per sq. in. = 2. i1 2. Actual. Per in. Tension. Comp.
= 0 0358 | .0358 | 0205 |.0208 |.0282 0000
2 *.03/0 *.0/586 /6600 | /660D
7 REET, *. 0/6% /7900 | 13270
7 g | 2 17110 »
5 B o j7250 |-
[ s e /7900 :
7 Ea N /7710 :
8 l\lwsoo | r90s0 0486 | .0286 0236 D247 ||.0363 || .008/ |.00/00
9 | /2000 | 19910 | 0287 | 0989 | 0299 | 0249 |.0368 | .008& | .00/06
0|l 12500 | 20870 | 0485 |.0489 0252 |.0252 | 0369 |.0087 | .00/07
/|| 13000 | 27710 || 0506 |.05042 | .025% ’ 0250 || 0376 |.0084 | p01/6 *cowrEsmonos 1o |
12| 13500 | z2620| 0518 |.05/5 |.0244 | 02494 | .0380 | .0098 |.00/2) | om0 v comr.
/13 || 1ra000 | 23520 || . 0522 |.0527 .0250 |, 0250 || .0387 | .0£85 | .00/232
/2| Ja2500 | 29%2p |. 0532 |.0532 |-0250 |.D25/ 039/ || .0/C3 | p0/I34
/5| 15000 | 25320 | 0537 |.0535 [ .026/ |.026/ | -0398 || 0/16" |.00/43
/6| /5500 | 26220 0549 | 0550 |.027/ |.02F/ | .04/0 | .0/28 |.00/58
/7| /6000 | 27110 || 0566 |.0568 0279 |.026/ 0423 || \p/%) |.00/7%
18| 16500 | 280/0 || . 0579 |.0580 |.0294 | 0300 | .0438 | 0/56 |.00/92
19| J7000 | 269/0 |.0637 |.0690 | .0354 |,0350 | .0495 || .02/3 |.00269
I
|
Length between clamps .. .............. 8.09375" Area original section, sg. in............... 0.6026
Lel‘]gthbetweenj&ws../.‘:.”.’.‘f‘?............ /28" Elastic limit, 1bs. per sq. in............... 2275400
Dimension of cross section . .&/4M: . . ... 0.876" Maximum load; lbs. per sq. in. orig. sect .. 6/ 770
 Elastic limit .. .... .. BT e /F5 00 Area of fractured section, sq. in........... Qi
Maximum load. ....... L85 ... .... FPE200 Reduction of area of cross section, per cent, 558
& Dimensions of fractured section . £2444% . 0.6%" Ultimate extension, per cent .............. 25.87
_U‘Ltima,f,e B B e P e e o /0,192 " Modulus of elasticity .........coivnntn (?J
o o bs. load: ‘?}

flastic elongation for

Plot stress-strain diagram and hand in with this sheet.




DepARTMENT oF MEecHanicar ENneiNeeriING, K. S, A. C.

FENSION TEST.

DATE JSoveE [T /903 TESTED BY .G LAWSRY

C OMPRESSION FLAT FNOS.

speciMen_ VO. /6

T.o6ds: Micr J 5 " Remarks or
o EﬁSc 7(;metel Readm%ﬁi’ e e Differences. I{epﬁggtlerziersstgc;ﬁ'ses.
Actual. | Per sq. in. 1. 2. 1, 2. Actual. Per in. Tension. Comp.

7 oo D285 0300 0292

2 S00 0248 0330 0287

T A7 rfog 0228 0332 0280
2| /500 0222 0334 0278
S| 2000 0216 0332 D274

6 || 2500 o270/ 0531 027/
7| 3000 0209 | 0328 0268
8| IF500 n202 0205 0258

9| go000 0200 D329 0262
10| 2500 0198 W3723 0260
/|| seoo .0/94 0378 L0256
/2 5500 0/92 D313 0252
/2| 6000 0189 W2 i 0250
/7| 6500 : .0/85 .03/0 02497
/5| 7000 .0/82 |.0307 D244
/16 | 7500 0179 L0305 peaz
/7 | 8o00 D175 | 0304 0237

__ /&8 8500 DLZE 0320/ 0236
/9 | 9000 .0/70 1, 0297 0233
20| 9500 0169 D292 0230

Area original section, sq. in...............
Elastic limit, lbs. per sq.in...............
Maximum load; 1bs. per sq. in. orig. sect ..
Area of fractured section, sq. in...........
Reduction of area of cross section, per cent,

Length between clamps ................

Length between jaws. .. .......covoevnn.
Dimension of cross section . .L2LAM: .. .

IR T T e e e e

WS T (571 15 o o Pl R R ST S e

Ultimate extension, pereent ..............

Modulus of elasticity .. .............cocnen

. Dimensions of fractured section........

. Ultimateextensiom A e e
Tlastic elongation for. 22 1bs. load.. 0.000326 7
COMPRESS/ION

. Plot stress-strain diagram and hand in with this sheet.

= e ——— o T S e 2 e e T




DePARTMENT oF MEecHaNicaL EnaiNEerING, K. S A. C.
FENSEY: TEST.
DATE SINvE JEL /903  TESTED BY TG L AWRY
SPECIMEN. N0 24 ComMPRESSION, FLAT ENDS,
Loads. Micrometer Readings. Differences. Replgﬁggré{;.ggses_
No. EFAST. WwWeES T Mean. Lbs. per sq. in.
‘ Actual. | Per sq. in. 1. 2, il 2. Actual. Per in. Tension. Comp.
| / 00 02409 0/59 028
\J £ 500 0220 0/40 0280
‘ S| /1000 0432 D 2F 0279
A4\ /500 0432 0/ 24 0278
5 | R2e00 0433 o7+ 0272
6| 2500 D434 D0/07 L0270
| 7| o000 0434 0103 0268
1 8| 2500 0432 0/ 00 0266
| _ 9| 4000 0429 D099 0264
{ /0| #4500 0429 .0 099 0264
/| 000 O0F27 |.0092 D259
12 || 5500 L022% 0093 0258
/2| 6ovo 0420 D090 D255
/4| 6500 LOG419 0088 0263
| /5| 7000 O0F/8 0085 025/
\ /6| 7500 D914 0085 0249
V' /7| 5000 0213 0082 0247
/8| 8500 0409 0079 024 4
/9| Qoov 0409 0075 o241
20| 8500 D406 0075 0220
2l | /0000 L0403 0072 0237
2e| /o500 D400 0070 0235
23| 11000 0398 0067 0232
24| /1500 0398 0067 023/
25| /12000 D395 DOEI D229
26| /2500 0395 060 oz2z7
B 27 /13000 0392 D058 DPEE2S
28
= o i
Length between clamps ................ Area original section, sq. in.............
Longth hetween! jAWE. o« o ustommieasdus Elastic limit, 1bs. per sq. in.......ooovnne.
Dimension of cross section .L4A M. . ... 0.876 & Maximum load; Ibs. per sq. in. orig. sect ..
L e Tk o o o e g e Ll plf s Arvea of fractured section, sq.in........
Maximumload e o L L Reduction of area of cross section, per cent,
§ Dimensions of fractured section........ Ultimate extension, percent ..............
CUltimate exXtension . . ...e e oe e e aeanan Modulus of elasticity .. ......ccvvvinannn
Flastic el ten for_ 22O 1bs.load.. C.QOO229 i
] CorppPRESSION

Plot stress-strain diagram and hand in with this sheet.




