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Abs  tract  

In order to determine whether the load 

1:iposed on a screw-thread specimen by Type II Adaptors
* 

(with spherical seats) in the 20-ton Avery-Schenck 

fatigue testing machine is axial, four resistance wire 

SR-4 strain gauGes, type A-7, wore placed on the middle 

of a - -inch stud
** 

wnich was ten placed in the adaptors 

and loaded. 

During loadlni; and unloading, readings were 

taken on each Gauge with a Baldwin SR-4 strain indica-

tor. 

Similar tests had been done with Type I 

adaptors. 

It was shown that while satisfactory alignment 

is not obtained with Type I adaptors (see Investigation 

Report No. 2014), Type II adaptors, with spherical seats 

graphite lubricated, align themselves enough during the 

first 100,000 cycles to give substantially axial loading. 

Type II adaptors were made in accordance with 
Physical Metallurgy Research Laboratories (Ottawa) 
drawinGs designed in connection with the research 
on optimum thread form for proposed A.B.C. thread 
(eee Figure 2). 

** The threaded stud was made In accordance with National 
Physical Laboratory Drwg. 0103/202 (see Figure 1 

• in Investigation Report No. 2014). 

• 
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Adaptors (ith Spherical Seats) in a  20-Ton 

Avery-Schenck Pulsator. 

Origin and  Purpose of  Investigation: 

Axiality of loading is important in the screw-

thread specimens used for the Research on Optimum Thread 

Form. 

•  It was decided to investigateon the  P. M. R. L. 

pulsator, how far the loading departs  from axiality when 

using adaptors with spherical seats as described  in 

P. P. U. L. reports. 
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Procedure: 

A stud made from high tensile steel and of 

thread form No. 3 was used, together with cylindrical 

nuts of the same thread form. The specimen used. had a 
0 

ground thread. 

Four SR-4 strain ,, , auues, type A-7, were attached 

to the utud. The manner of attaching terminal strips and 

rings to protect the gaues  .•  bile olacinF the specimen in 

the rachine is shown in Ui,pre 1. 

After placin the specimen in the machine with 

Type II adaptors, load  was applied in steps of  about 

3,000 pounds until a load of about 18,000 pounds was 

reached, the loads being measured by simultaneously taking 

readings on two previously calibrated A-3 gauges placed 

on both sides of the loop dynamometer. An 3R-4, 20-point 

switching unit was used to transfer the SR-4 strain 

indicator fram gauge to L;auge. The results obtained 

in this way, using Type II adaptors, are shown in Figure 3. 

Type II adaptors have been adopted with the 

-Idea that they would align themselves during operation 

of the ? , achine, if lubricated with ';raphite zTease. The 

machine was reloaded to 5,000 pounds stntic preload and 

vas run 10  minutes unc -.2er dynamic load and standard  test 

conditions and load rann.e, stopped and readings taken,  this 

being continued  for one hour. The recuite  of a  static 

test on the  spherical adaetors are illustrated in  Figure  3. 

The  behaviour while it was running is shown in Fiï:ure 4. 

IMO 

* Details are given in F.M.R.L. Investigation Report 
No. 2014, dated Yarch 16, 1946. 
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Discussion of' -Zesults:

Inequai ity of t:?o stra1rs mFas,_)recl. on the gaugos

placed opposite each other on tlkie stlad iiïdicates the presenoe

of a bending moment about an axis perpendicular to the

plane pa3s1.n3 through the centroids of the two L,augeso

This bendïnE, moment is directly proportional to the dif-

ference in strains measured on two opposite ^auSes.

Results of a static test tai<en with aphorical

seat adaptors (Type II) are Civen in Pic-ure 3. They show

more misalignment durinL; unloadinE, -!Lhan durin^,; loadinL.

However, the maximum of the differences of the deflections

of the ^:aubes concerned is 100 micro 9nches per inch, as

contrasted with 283 obtained with Z^Tpe I adaptors (see

Investit,ation Report 2û14)o Further, the difference

at 18,G00 pounds load is about 30 micro inches per inch

for vertical plane and 10 micro inch per inch for horizontal

plane, corresponding to load inequalities of 900 and 300

p.s.i. respectively, or about 2.2 per cent and 0.73 per

cent respectively.

Figure 4 shows that with -these spherical grips,

generously lubricated witi:i f;ra.phite ^,rease, running the

machine caused inequality of load to smoothen out, i.e.

the grips adjust themselves. This is attributed to the

use of aCraphite grease, v:hich could allow ane;ular yielding

of the faces.

After one i-.toiir of runn-In,, the strain i aur,;e

deflection differences Iiad, for ilaui..;os 2 and 4, on vertical

plane, c'ocreased from 73 micro inches per incii to 12 micro

inches per inch, while for GaùE;es 1 and 3, horizontal plane,

they had decreased from 12 micro inches to zero.

(Continued on next page)
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(Discussion of Results, cont/d) - 

To further test the behTwiour of those grips, a 

Baldwin-Southwark SR-4  two-channel dynamic tester was 

connected to the gauges. This instrument applies 5,000 cycles 

voltage to two strain gauGe bridges mounted on  a  part 

subject to dynamic stress. The out-of-balance voltage 

of each bridge is amplified and rectified in a  separate 

amplifier-demodulator unit and measured on  a  cathode rai  

oscillograph through an electronic gwitch.  Ga i ns  can be 

so adjusted by cemparing the trace with that obtained 

from a calibrating circuit, that strain can be directly 

read. This instrument indicates for Gauges 1 and 3, 

horizontal p]ane,  a  dynamic bendinG strain of 10 micro inches 

per inch, and for Gauges 2 and 4, vertical plane, 5 micro 

inches per inch. The laximum load during tho cycle was 

20,000 pounds, e.g. 45,300 p.s.i.  for 0.442 sq. in. 

section. The dynamic variation of  dynamic bending affect 

over the sample was ! 1/52  .1. 102  x 30  =  • 5‘:)6. p.s 

0.74 per cent. 

Conclusion: 

The results  of  this investigation show that in 

the 20-ton Avery-Schenck fatigue testing machine of the 

Physical 1.7cillur sy Research Laboratories, Ottawa, an 

acceptable approximation of axial loading can be secured 

within an hour's run with Type II spherical seat adaptors. 

After a run of 20  megacycles there was no perceptible 

wear on the spherical surfaces, even tool marks being 

unaffected. 
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