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The Finite Element Analysis of the Mandrel Shape’s Influence on the
Residual Stress Distribution by Cold Expansion Method

Jang Jae Soon*, Cho Myoung Rae’ and Yang Won Ho™*

ABSTRACT

Cold expansion method is used to protect a fatigue fracture from fastener hole in the structure and aerospace industry.
Cold expansion is that an oversized tapered mandrel goes through the hole and produces a compressive residual stress as
well as plastic deformation around the hole. Here, mandrel shapes are one of the factors which are influenced on the
residual stress distribution by cold expansion method. This paper, according to mandrel shapes (diameter of mandrel,
length of mandrel and length of taper), we are performed a finite element analysis of residual stress distribution by cold
expansion method. From this study, it has been found that diameter of mandrel and length of taper are an important
factor which was generated a low compressive residual stress surround of fastener hole by cold expansion method.
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Fig. 1 Schematic of cold expansion method

Fig. 2 Labels of the mandrel
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Fig. 3 FE modeling for cold expansion
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Fig. 4 Specimen for cold expansion process

Fig. 5 Experimental instrument for cold expansion

method
L3
\; -o- €l_FE
-+ 2 FE
‘E’; 4+ ~ar €] _exp.
% - 2_exp.
8 e,
80
E //a//:;‘
e pea
e 1 el
&z -4 /1 /t(
/
8 ; N A
0 i 2 3 4

Distance from hole, i/R

Fig. 6 Strain distribution after FE analysis & experimental
analysis (CER=4%)
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Fig. 8 Residual stress distribution according to “A”
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Fig. 10 Residual stress distribution according to “B”
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Fig. 12 Residual stress distribution according to “C”
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