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Two 2,000-pound Sonntay Universal Fatigue
Teating Machines, installed at the Physlcal Metallurgy
Regearch Laborstvorlies, have been calibrated stablcally in

compression using a8 5,000-pound Korehouse proving »ing.

Tha calibration constant for sach machine, i.3., relation
hetwegen true load and the soring deflscilon as meazured
by a diel paugs, has been derived,

Callibration constant for machins No., 48100 =
4,20 pounds/éivision.

Calibration consbant for machinsg No. 48775 =

3.88 pounds/division,
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2. Desgeription of the Nachines:

Preload capecity = 0 to 1,000 pounds tenslon or
~ comprassion.

Dynamic load vange = 1,000 pounds.

Maximum dynamia load = 2,000 pounds tension or
comprasslion.

The function of this type of machine is to
apply a vertical vibrating force to a specimen attached
botween a heavy stationary frame and a reclprocating platen.
The alternating Torece s produced by an unbalanced rotating
mass, supported between two Learings and driven by a syﬁchrOw
noug motor at a constant speed of 180Q yr.p.m. The vertical
csomponent of the centrifugal .orce is transmitted to the
specimen and the horizontal component ls absorbed by flex-plate
guldes or spring-loaded rollerg.

The static preload is applied Lo the specimen
through two helical shrings by means of a hand-wheel and a
worm gear yaduzar. Lt is measured by the extension or
compresgsslon of the springs, the amount of which is indicated
on a dial gauge. One division of the dial gauge corresponda
to a gpring deflection of 0.001 inch.

The two machines of thils type which have been
calibrated ave No. 46100 and No., 48775. A photograph of

one of them wlth a test-piece in position is shown in Figure l.

3. Callibration Procedure and Resulbg:

The calibratlons were carried oubt in comprossion,
uging a 5,000~pound Morshouse vroving ring, shown in Fizure 2.
This ring 1s the property of the P.M.R.L., cnd has been
calibrated with dead weilghts by the National Bureau of Standards,
Wasghington. It consists esgentially of an elastic steel ring
with 2 reed and a micrometer screw mounted or lugs at opposite
ends of & vertical diameter. In taking & reading, the reed

is caused to vibrate by moving the free end about helf an inch
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(Calibration Procedure and Results, conttd) -

to one side and then releasing 1t. While the preed i3 vie-
brating, the micrometer anvil iz advanced slowly until conbact
with the reed is indicated'by a buzzing sound. The corrsct
posltion is obtained when the sound dles away in 2 to 3 seconds.
The micrometer dial reading can then be taken.

The procedure used in the calibration of machine
No., 48775 with flex-plate guldes was first to mount the ring
in the machine in an axial position between the platen and
the statlionary frame. Zero readings of the proving ring
nicrometer and the dial gaupe were taken. A compresalve load
of about 200 pounds wes applised and the corresponding readings
‘taken. The load was then removed and the zero readings checked.
This procedure was repeated for loads of approxinately 400,
600, 800 and 1,000 pounds in that order. This series of loadings
and unloadings constituted the first calibration¢ A second
calibratlion on similar lines was slso earried out and the two
sets bf results are given in Table I and éhown plotted in
Pigure 3.

TABLE l. = Static Gompression Calibration of
2,000=Pound sonntag ratipue Maohlne No. 48795 .

True load Dial Gauge
{Pounds) Daeflection (in. x 10-3)

(200 50,2

V385 100.2

NOO 1 - (580 15002
T (780 200.2
(980 250,.1

(1956 49 .9

(380 99.7

No. 2 - (B8O 149.7
(780 _ 199.7

(270 249 .7

It will be seen from Figure 3 that the plotted points
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(Calibration Procedure and Results, cont'd) -

lle sensibly on a stralght line through the origin. The
slope of thig line gives the calibratlion constant, which

correSbonds to a value of 3.88 pounds/division.

The calibration of machine No. 46100 was carried
out in & slightly different manner. Frletion between the
rollers and guldes made it difficult to obtain a true zero
reading of the dlal gauge, andAtherefore, all callbratlon
runs wore started from & small arbitrary load. The load was
increased to 1,000 pounds 1n increments of about 200 pounds
and then reduced in a similar way, corresponding readings of
the proving ring micrometer and the diél gauge beling taken
at the various pointa., A sscond éalibration on sgimilar lines
was also carried out and the two sets of results are given in
Table II and shown nlotted iIn Pigures 4 and 5.

TABLE I1. - Statlic Compression Calibration of
2,000-Pound_ Sonntag Fatlegue Machine No. 46100,

True Load Dlal Gauge
(Pounds) Reading (in. x 10-9)
( 65 753.1
(220 714.8
(425 664.9
(640 615.2
(845 564.9
No. 1 {1085 515.0
(845 565. 1
(645 615.1
(430 665.1
(225 714.9
{ 60 . 7531
( 60 753.2
{220 715.0
(430 ‘ 664.8
(640 : 614.8
(846 564.8
No., 8= (1056 ‘ 515.0
2859 565.0
645 615.2
{436 665 .0
(225 715 .0

{ 65 753.0

From the points plotted in Figures 4 and 5; the value
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derived for the ealibration constant was 4,20 pounds/aivision.

4. Agcuracy of Calibrations

The 5,000-pound proving ring used in these e¢ali-
brations was itsell calibrated by the National Bureau of
3tandards with dead-welght loading, and its accuracy for
static loads up to 1,000 pounds is of the order of 0.2 per
gont. From a consideratlon of the plotted points in Figures
3, 4 and 5, it is considered that the maximum errcr in
using the derived calibratlon constants for the two machlnes
would not excesed H pounds or 1 per c@mtp whichaever i1s the

greater.

5. Conelusion:

Static compression calibrations of the twa
2,000=pound Somntag fatigue machines installed at the P.M.R.L.
have been carvied out, using a sﬁooompéund Korehouse proving
ring. From the results obtained, the following cellbration
eénstanks were derived:

4,20 pounds/division for machine No. 46100,
3.88 pounds/divislion for machine No. 48775,
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(Figures 1 to 5 follow,)
on Pages 6 %o 9, )
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