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Residual Stress Induced by Cold Expansion With Sleeve Process of A—100 Steel

Wang Qiang' , CHEN Xue-mei’, ZHANG Wen—-guang’, WANG Xin'
(1. Beijing Institute of Aeronautical Material, Beijing 100095; 2. Chengdu Aircraft Industry Corporation, Chengdu
610092)

Abstract: In order to investigate cold expansion with sleeve process (CESP) of A-100 steel and improve the fatigue
property of hole, the sample with a hole was prepared, on which the residual stress inducing by CESP was studied by
XRD. The influence of interference value of CESP, the amount of material removal and holding temperature on the distri-
bution of residual stress was studied. The results showed that, as the mandrel with sleeve removed {rom the hole, sur-
rounding of hole generated elastically and plastically deformation, this resulted in a zone around the hole containing resid-
ual compressive hoop stress(s,). With the increasing of interference value (I..) of CESP, ¢, became higher observably.
When I.. reach 0.4 mm, ¢, could reach more than —500 MPa. It had the highest ¢, on the edge of hole without material
removal, the value was — 680 MPa. In contrast, ¢, could remain only 28% when the amount of material removal was
0.7 mm. o, would have a significant reduction after both 200 ‘C and 350 C holding for 10 hours. When the temperature

was 350 C,o, could remain only 14 %.
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Table 1 Tensile properties of A-100 steel
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Fig. 1 Radiation area sketch of X ray
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Fig. 2 Test points distribution of residual stress
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Fig. 3 Residual compressive radius stress distribution of

different interference value
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Table 2 Residual compressive hoop stress (on)
e NIRRT I KER A N S
i 8 &/ mm
/MPa /MPa
KAl —65.5 —65.5
0. 20 —288.6 —316.4
0. 30 —368.4 —368.4
0. 40 —345.6 —513.8
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Table 3 Residual compressive radius stress induced by
CESP (or)
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/MPa /MPa
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0. 20 —53.2 —109.1
0. 30 —85.6 —85.4
0. 40 —124.9 —124.9
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Fig. 4 Sketch of the influence of residual stress on fatigue

property
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Fig. 5 Residual compressive radius stress distribution of

different material removal
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Table 4 Residual compressive hoop stress induced by
CESP (on)
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BB/ mm

/MPa /MPa

0 —686. 6 —686. 6
0.15 —310.8 —441.7
0. 30 —274.2 —349.1
0. 50 —284.5 —303.8
0.70 —170.6 —170.4
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Fig. 6 Residual compressive radius stress distribution of

different holding temperature
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Table 5 Relaxation of residual stress after holding 10

hours
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