Volume 84 2016 ISSN 01421123

Accepted Manuscript

International Journal of

The Use of Safety Cuts in Fatigue Damaged Fastener Hole Repair E @{\E ﬁ @ uﬂ @

P.R. Underhill, J. Juurlink, D.L. DuQuesnay

PII: S0142-1123(16)30158-X

DOLI: http://dx.doi.org/10.1016/].ijfatigue.2016.06.014

Reference: JIJF 3999

To appear in: International Journal of Fatigue Lsis
Received Date: 16 May 2016

Revised Date: 12 June 2016

Accepted Date: 15 June 2016

Please cite this article as: Underhill, P.R., Juurlink, J., DuQuesnay, D.L., The Use of Safety Cuts in Fatigue Damaged
Fastener Hole Repair, International Journal of Fatigue (2016), doi: http://dx.doi.org/10.1016/j.ijfatigue.
2016.06.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.ijfatigue.2016.06.014
http://dx.doi.org/10.1016/j.ijfatigue.2016.06.014
http://dx.doi.org/10.1016/j.ijfatigue.2016.06.014

The Use of Safety Cuts in Fatigue Damaged
Fastener Hole Repair

P.R. Underhill, J. Juurlink! and D.L. DuQuesnay®
Department of Mechanical and Aerospace Engineering, Royal Military College of Canada,

PO Box 17000 Station Forces, Kingston, ON. Canada. K7K 7B4

Abstract

Safety cuts (or confidence cuts) are used in the repair of fatigue damaged fastener holes in aircraft
structure to ensure that any residual crack is removed in the repair process. The necessity of using
safety cuts was investigated by growing cracks in laboratory specimens and then “repairing” the
specimens in the manner that would be done on in-service aircraft, both with and without safety cuts.
The post-repair fatigue life for the safety-cut specimens showed a bimodal log normal distribution with
the lower mode arising from machining flaws in the repair process. The results for the no safety-cut
material, while having a similar mean life to the lower mode of the safety-cut coupons, showed nearly
four times as much scatter in life. The results strongly suggest that residual cracks in no safety-cut
coupons served as initiation sites for further crack growth. Consequently, despite the fact that safety
cuts result in lower edge margins, they are a necessary part of the repair process.
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Nomenclature

a Crack size(length along bore)

aso Crack size, on average, at which one would expect to detect 50% of the cracks

ago Cracksize, on average, at which one would expect to detect 90% of the cracks
agoes  Crack size at which one would expect to detect 90% of the cracks 95% of the time
C crack size (length along surface)

D Hole diameter

BHEC  Bolt-hole eddy current

NDI Non-destructive inspection

OEM  Original Equipment Manufactured
POD  Probability of detection
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