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As a result of these investigations and tests, it has been possible
to determine the heat-treatment necessary to obtain the desired
low level of hydrogen content which will prevent the formation of
blisters. Fig. 11 illustrates the reduction in the hydrogen content
of commercial steel after it has been heat-treated for use as thrustbearing pads. I t was found that heat-treating the pads for one
to two weeks at 600 C depending on the thickness of the steel
would reduce the hydrogen content to less than 0.12 R V .
Steel containing such a low hydrogen content will not cause
babbitt blisters.

CONCLUSION

It has been established that hydrogen contained in commercial
steels is responsible for the babbitt blisters observed in bearings.
A low level of hydrogen content is required to prevent the formation of blisters. This low level is obtained and insured by suitable heat-treatment and quality control.
As a result of this investigation, the quality of the babbitt bond
also has been improved. The improved manufacturing process
combined with modern inspection techniques results in thrustbearing pads of high quality and increases the reliability of large
water-wheel generators.
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Discussion
GALLOWAY.6

L. C.
The information contained in this paper
will be encouraging to both the manufacturers and the operators
of hydroelectric generators. The authors and their associates are
to be congratulated for the progress they have made with a difficult and expensive problem.
The writer's company has manufactured Kingsbury-type thrust
bearings for many years and could boast an almost trouble-free
record. However, after the war, development of a metallurgically
bonded babbitt coincided with the increase in hydrogen level in
steels noted in the paper, and the result was a number of expensive bearing failures. The blisters problem was solved b y substituting a mechanical anchorage with dovetailed slots for the
metallurgical bond.
This solution is a mixed blessing, however. It is difficult to
keep the babbitt adhering firmly to the steel pad with mechanical
anchors and thereby to provide a permanently flat surface. This
difficulty was overcome by a considerable amount of research in
the shape and number of the anchors. Also, the cutting of these
anchors is expensive.
The trouble is that it takes a long time to prove that blisters
will or will not develop and some may be reluctant to accept the
authors' assurance that one year of operation will tell the story.
However, if the problem is solved a major difficulty in thrustbearing operation has been overcome.
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