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INTRODUCT ION 

Upon completion of the fabrication process, the four central 
calorimeter cryostat flexible support assemblies were sent to 
Construction Technology Laboratories (CTU in Skokie, 11., where the 
required tests were performed for Richmond Lox prior to the 'installation 
of the stanchions in the cryostat. These tests were to simulate the 
simultaneous axial and transverse loading experienced by the stanchions 
when the cryostat undergoes the coo I down process. 

TEST PROCEDURE 

Hydraulic jacks and load cells were used to produce the necessary 
loads and deflections for the tests. Each stanchion was individually 
tested using the procedures as stated In DWG.3740.21 0-MC-222268 Rev. C. 

The stanchion was horizontally mounted and the bottom of the 
assembly fixed so that the plates were positioned normal to the load cell 
and hydrauJ1c jack combination. A sketch of the test set-up can be found 
in the appendix. With no axial load applied, the top plate was then 
deflected 0.25 inches vertically, and the force required to effect this 
deflection was recorded using a computer operated data acquisition 
system. The linear potentiometer used to measure the deflection can be 
seen in figure 1. 

After recording the force necessary to produce the 0.25 Inch 
deflection, the vertical load was removed. Figure 2 shows the positioning 
of the stanchion prior to the second phase of the test procedure. The 
stanchion was then loaded axially with a 200,000 pound force produced by 
a second hydraulic jack/load cell combination. The top plate was again 
deflected 0.25 inches and the required force recorded by the computer. 
Figure 3 shows the flexible support assembly in the deflected position. 
The deflection can be observed by noting the slope of the plates as 
compared to the horizontal tie rOd. In the original pOSition, the plates and 
tie rod were parallel to each other. Figure 4 shows the stanchion returned 
to its original position. 

Upon removing all applied load and dismounting the assembly, the 
stanchions were visually examined for any permanent damage which may 
have occurred during the testing. 

TEST RESULTS 

The measured forces required to effect the 0.25 inch deflection in 
each of the four stanchions can be found in Table I of the Appendix. 
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The resultant forces that were required to produce the same 0.25 inch 
deflection but w1th the add1tional 200,000 pound axial load applied can be 
found in Table 2 of the Appendix. The calculated value was 33,200 pounds. 
(See attached calculations done by R. lutherJ The average measured value 
had a 12.4% deviation from the calculated value. 

A residual deflection of zero at zero load for each of the four 
stanchions after the second test indicates that there was no permanent 
deformation of the structure. Upon visual 'inspection, there were no cracks 
or broken braze joints observed in specimens number 1, 2 and 4. It was 
noted that there were small cracks at the base of three plates on specimen 
three. However, these cracks were not in the braze joints but in the welds 
that had been made as a part of the brazing process and had been present 
before the testing occurred. They did not seem to be further aggravated by 
the testing procedure. 

CONCLUSION 

The testing done by eTl produced satisfactory results as 
demonstrated by the measured values of required forces and the lack of 
any permanent deformations to the flexible foot assemblies, After the 
testing procedures were completed.. the stanchions were returned to 
Richmond lox where they were then Installed In the CC cryostat. 
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Mr. l~le o. Hols1nger
R1chmond-Lox Equ1pment Company 
P. O. Box 19B 
Delph', Ind1ana 46923 

Besults from Tests on Ferm' Flexible Support Assemblies 

Dear lyle: 

The purpose of this letter 1s to document the testing of four (4) 
Detector Central Calorimeter Cryostat Flexible Support Assemblies. 
tests were performed by Construction Technology Laboratories, Inc. 
R1Chmond-Lox Equipment Company. 

00 
The 
for 

OBJECTIVE 

The object1ve of these tests was to determ1ne the hor1zontal load requ~red 
to deflect the support assembl1es 0.25 in. Two phases of test1ng were 
performed on each of four (4) assembl'es. The assemblies were not loaded 
ax1al'y dur1ng the f'rst phase of test1ng. An axial load of 200,000 lb was 
appl1ed dur1ng the second phase of test1ng; 

TEST PROCEDURE 

Test procedures detaned on Ferm1 Nat10nal Accelerator Laboratory draw1ng
number 3740.210-MC-2222&9 Rev. C were used. The procedures 1ncluded: 

1. 	 W1t1l no axUl load on the assembl y and wHh the bottom of the assembl y 
fixed. the top plate shall be deflected 0.25 ! 0.01 1n. hor1zonta"y 1n 
a direction normal to the vert1cal plates. The force required to 
ach1eve th1s deflect'on shall be recorded. 

2. 	 -rhe assembly shall then be loaded ax1ally with a m1n~mum force of 
200,000 lb and the top plate shall aga1n be deflected 0.25 !. 0.01 in. 
and the requ1red torce recorded. 

3. 	 The assembly shall then be v1sually exam1ned for cracks, permanent
d1stort1on, Ind broken braze jo1nts. 

--~~---------
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Hor1zontal and ax1al loads were mon1tored us'ng load cells accurate to 

with1n 1.01. A linear potentiometer accurate to ""thin 0.001 in. was used 

to ~n'tor deflect10n. Load read1ngs were taken at several deflections up 

to and 'neluding 0.25 1n. To determ'ne res1dual deflect1on, a deflect10n 

read1ng was taken after unload1ng each support. 


RESULTS 

Using the procedures described ne.re1n, tests were performed on the support 

assemb11es. Table 1 presents results from tests of support assembl1es with 

no ax'al load. Table 2 conta1ns results from tests w1th an applied axial 

load of 200,000 lbs. Load at 0.25 in. and residual deflection Ire presented 

in these tables. 


VISUAL INSPECTION 

-
Each specimen was visually 1nspected after the second phase of testing. 

No visual cracks or broken braze jo1nts were detected on Spec1mens 1. 2 f 


and 4. 


Sl1ght cracking at the base of three plates was detected on Spedmen 3. 
These plates were located at the end with the 10 1n. diameter c1rcular 
plate. F1gure 1 shows crack locations, load1ng d1rect10n, and a photograph
of the cracks. The cracks were only v1s1ble at one end of the plates. No 
daMage to the transverse welds was apparent. 

we were glad to be of service to you. If you have future additional testing 
needs, contact me at (312) 965-7500. 

Sincerely. 

Timothy a. Overman 

Eng1neer 

Structural Development Sect10n 


TRO:cr 

Copr to-
H. G. Rune11 
D. M. Schultz 
A. Azil1 

Central Files. CR9654/821 
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Table 1 - Deflect10ns W1th No Ax1al Load 

Load at Res~dua' Deflect'on 

Spec'men 0.25 1n. Deflect10n at Zero Load 

(lb) (1n. ) 

1 22,700 0.02 
2 24.200 0.00 
3 23,300 0.00 
4 25,000 0.02 

Table 2 - Deflections With 200,000 lb Ax1al Load 

Load at Res1dual Deflect10n 

Specimen 0.25 1n. DeflecHon at Zero Load 
(lb) (1 n. ) 

1 29,400 0.00 
2 30,000 0.00 
3 29,300 0.00 
4 21,600 0.00 
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figure 1 Crack Locat1ons 
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