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TrPJT 

STATEMENT OF PROBLEM 

To deteraiae the action of a static sodiiia environaent on a special 

high-teaperature ball bearing while operating at the specified speed and 

loading. 

SUMMARY OF RESULTS AND RECOMMENDATIOHS 

The test bearing supplied by the Atoaic Equipaent Division of 

Westinghouse was operated at specified conditions for 385 hours in static 

sodiua at 1000*F. Operating conditions for the bearing were 85 rpa and 

870 pounds axial load. Visual inspection of the teat bearing showed a 

Tery aarked increase in roughness of both the balls and the ball races. 

The initial surface roughness of both the balls and races was about 8 

aicroinches RMS. The aeasured values after test were 200 to 300 aicro-

inches for the ball races and 60 aicroinches for the balls. 

Details of the aeasureaents are given in Table I and Figure I of this 

report. A photograph of the bearing parts after test is shown in Figure 

II. The inner race aarked '*T'* aates with the outer race visible in the 

picture. 

Further testing of this bearing has been discontinued and the ualt 

has been returned to Weatiaghouse, On the basis of this test it doea 
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not appear that this bearing will be satisfactory for the service 

intended. 

III. DESCRIPTIOH OF EQUIPMEST MJfD METHOD USED 

The test bearing asseably subaitted is a cylinder approxiaately 

2 inches in disaster and 1-3/8 inches long. A sketch of the unit 

is shown in Figure I. The aaterials of construction are as follows: 

outer race, Haynes Alloy Ho. 23l inner races, cast Stellite No. 19{ 

balls, cast Stellite No. 3* 

The test was carried out in the HNFF Freese Seal Test Stand. 

The sodiua chaaber below the freese seal location was cleared of 

all pipes and baffles to obtain a clear area for the test bearing. 

A holder was fabricated froa austcnitic staiinless steel to position 

the besuring outer race rigidly both radially and azially. The aaxi-

mua radial aisalignaent possible was 0.002 in. The inner races 

were attached to the test stand drive shaft with a lock nut that 

was tack welded to prevent loosening during test. During the tack 

welding operation, the bearing assembly was coapletely masked to 

prevent any accidental weld spatter getting to the bearing. The 

shaft extension added to the original shaft to acooaaodate the test 

unit was coapletely stress relieved after welding and before final 

machining to assure that no distortion would occur during the test* 

ing. This was checked before and after the test and found to be 

less than 0.002 in. TIR in both cases. 

The stand was equipped with an inductionotype level aeasuring 

unit so that the location of the sodiua level relative to the bear* 

ing asseably could be deterained to within one-eighth of an inch. 

The bearing holder was equipped with vent holes at the upper end 

of the asseably to assure that no gas pocket would prevent the 

sodiua froa filling all portions of the test bearing. The sodiua 

level was checked daily to be certain that the level had not dropped 

due to a leaky valve. A satisfactory sodiua level was aaintained 

throughout the test* 

The test stand has an overall height of approxiaately thirteen 

feet and a three-foot diaaeter. The shaft is approxiaately six 
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feet long and five inches in diaaeter. By adding a steel collar 

between the radial support bearings the weight of the shaft asseably 

was increased to 870 pounds to serve as the load for the test bear­

ing. The shaft was free floating in the axial direction so that 

the loading was constant regardless of any theraal expansion in 

the test chaaber* 

The test stand was equipped with a 15 HP DC aotor which was 

readily controlled down to the required 83 rpa speed. Speed was 

checked frequently by counting the revolutions against a stopwatch. 

After assembly of all coaponents, the bearing was checked by 

rotating the shaft by hand to assure coapletely free rotation. The 

shaft was equipped with a mechanical face seal to maintain an inert 

atmosphere (helium) in the gas space above the sodium stirfaoe. The 

test chamber was sealed and then evacuated and purged with helium 

three times in succession before any heat was applied. The pro­

cedure was repeated after the preheat temperature of 350*F was 

reached. After this purge sodiua from the storage chamber at 230*F 

was added to the test chamber to a level that would assure full sub­

mersion of the test bearing at the 1000*F operating temperature. 

Sodiua transfer was accoapliahed by using helium gas. By loading 

the clean chaaber with sodiua at 250*F the initial oxide content 

of the sodiua was below 10 ppa. After reaching 1000*F, the sodiua 

level was again checked, adjusted as required, and bearing rotation 

started. Test chaaber temperature was autoaatically controlled 

jh 8*F throughout the 383-hour test period. 

Upon ooapletion of the test, the sodiua was drained froa the 

test chaaber, the unit allowed to cool to rooa temperature and 

then disassembled. After removing the test bearing from its fix­

tures it was submerged in butyl alcohol to remove residual sodiua. 

This was followed by a final soak in aethyl alcohol to assure coa-

plete cleanliness. Diaensional checks and roughness aeasureaents 

were then auide on the clean unit at room temperature. 
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IV. REFERENCES 

Westinghouse Drawings as follows: 

1. 3660336 Sodi\ia Flow Controller Roller Asseably 

2. 366C335 Sodiua Flow Controller Roller Outer Race 

3. 238B22O Sodiua Flow Controller Inner Race 

4. l60A^13 Sodiua Flow Controller Ball for Roller Nut 
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TABLE I 

UPPER PART 

B a l l 
No. 

1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

%AJ:L 

Size 

0.2507 
0.2502 

0.2509 
0.2504 

0.2508 
0.2500 

0.2509 
0.2504 

0.2510 
0.2505 

0.2510 
0.2505 

0.2509 
0.2504 

0.2509 
0.2504 

0.2510 
0.2504 

0.2509 
0.2505 

0.2510 
0.2505 

0.2509 
0.2504 

0.2509 
0.2501 
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DIMENSIONS OF 
NUT AFTiiR 385 

BALLS FOR 
HR 

lOOO'F 
AT 85 ] 
SODIUM 

ROLLER 
RPM IN 

LOWER 

B a l l 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
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KEPORT NO 5 9 5 1 

MODEl NO 

1 

PART 

S i z e 

0 .2504 
0 .2500 

0 .2505 
0 .2500 

0 .2503 
0 .2500 

0 .2504 
0 .2500 

0 .2503 
0 .2500 

0 .2503 
0 .2500 

0 .2504 
0 .2500 

0 .2503 
0 .2500 

0 .2504 
0 .2499 

0 .2504 
0 .2500 

0 .2503 
0 .2500 

0 .2503 
0 .2500 

0 .2504 
0 .2500 
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