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Columbus Laboratones

505 King Avenue
Columbus, Ohio 42200

Telephone (614) 424-6424
May 3, 1979 xeifz.asﬁ '
Mr. Milton Vagins "
U. S. Nuclear Regulatory ! :
Commission ok
Mail Station 1130 SS ¥ -

Washington, D. C. 20555
Dear Mr. Vagins:
This is the monthly progress letter for April, 1979 on the subject contract.

During the past month we have Leen examining the relation between load-line
displacement and clip gage displacement for the compact crack arrest test
specimen. This relation needs to be determined because the clip-gage
measurement point for the proposed specimen is at a distance removed from

the load line and its reading needs to be corrected in order to calcuiate
arrest toughness. This information is a byproduct of compliance calculations.

Before 1973, the compliance of the compact-tension (CT, Figure 1) and thc
crack-line wedge-loaded (CLWL, Figure 2) specime~s was obtained from a
boundary collocation analysis, which did not include the loading holes.
Note that these drawings indicate symbols corresponding to the various
locations of displacement measurements. The load was assumed to be
externally appiied and since both types us.. the came external shape the
results of the calculations were identical(l .2), 1In 1973, J. C. dewman,
Jr. presented an improved method of boundary collocation for the CT specimen
including the effects of pin-loading(3). This method requires the
spocificaticn of the resr(tant forces on the boundaries in constrast to
the boundary stresses of former methods. He calculated the crack-opening
di-placements for various crack-length to specimen-width ratics and the
difference from Roberts' values was insignificant (Figure 3). However,
additional calculations with this improved method showed that the com-
pliance of a specimen with pin-loaded hole. is greater than without holes
(about 8% for V, when a/w = 0.5).

The theoretical displacement data for the CLWL specimeni resulted from the
continuation of these calculations by J. C. Newman, Jr. 4) which were
verified experimentally in part by D. E. McCabe and G. T. Sha 5), Newman
found a significant difference in the compliance behavior of these two
similar- shaped specimens (Figure 3). Experimental verification of
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Mr. Milton Vagins 2 May 3, 1979

theoretical values for both types of specimens did not employ Vyy/V, but
showed good agreement for the V11V2 ratio. Accordingly, we plan to measure
ViL/V, to determine whether the ratic is alsc in good accord with Newman's

analysis.
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Sincerely,

A. R. Rosenfield
Metal Science Section
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xc: U. S. Nuclear Regulatory Commission
Division of Technical Information
(2 copies)
Dr. E. J. Ripliug (3 :opies)
Professor J. W. Dally,
Professor G. Irwin (3 copies)
Dr. T. U. Marston (1 copy)
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FIGURE 1. LOCATIONS WHERE CRACK-LINE DISPLACFMENTS WERE
CALCULATED FOR COMPACT SPECIMEN
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FIGURE 2. LOCATIONS WHERE CRACK-LINE DISPLACEMENTS WERE
CALCULATED FOR CLWL SPECIMEN
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