‘_‘i. N »
Hl:%tei RESEARCH

FLIFEBUXIFGHISE & =R N & imE 5 M eE R 720

F FELEFFERLBET RSLINEESLE MRLEEE,ZEE’
(1. P BACE b AT A HAE R IEALE A AL Ak 5 B s A4 & 6 5238 F , 4k 7K 100095;
2. P BAUEH E 3 A HAIRAT R T, Ak 412002 )

[(FE] LR —FRARGEAEPEH, KRIHRT S AL EST FGHIS 423 A 7o 3060 & ARIBIE 7 &
G0 F AL, IF RN 1248 AT AR AL X SRS M B AR RARAR JE I AL AT T I B 2 e gLRE R | TR
M EZAH KT T FGHI5 62 3LE ERALHUA] . 2R A W A0 KRB EXAR JLHF R KA £ £ 35 . 650MPa &4 14
A EH T 0.9 454 L, M 527°C 575MPa &) PAEE 7 A4t & T 103454 £, a7 , JLE L ARG, L
BE RO HLRE B K KNG T e, SLEE B R TS R T — IR B M R AR R ) B A LR ARAL & | A s FLIK AR 6 £ IR SRR
F ot I A EBAE R L 7 9k, dh R0 B e kB AR Sh A 0 Sh R IS £ AR 7 LAY R AR T AR E e,
KR LHE; RSB EE; BT A BAEANY; RE

Effect of Hole Cold Expansion on Fatigue Property of FGH95 Superalloy Under

Room and High Temperature
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[ABSTRACT] Hole is widely considered as a kind of geometrical-discontinuous structure with high stress or strain
concentration.The effect of direct hole cold expansion (HCE) using the mandrel on the fatigue behaviour of centre holes
of FGH95 superalloy was investigated. The fatigue fracture and the main parameters of surface integrity of hole wall were
characterized by scanning electron microscopy (SEM), roughmeter, X—ray diffraction (XRD) instrument and microhardness
tester. The mechanism of the HCE on the fatigue life was also investigated. The results show that the median fatigue life
of the HCE specimens increased by above 0.9 times and 10.3 times under room temperature/650MPa and 527°C/575MPa
conditions compared to the specimen without HCE, respectively. It is found that the roughnesss of hole wall decreased
sharply, while the deep surface strengthened layer with high hardness and residual compressive stress were formed around
the hole after HCE. These changes are of great benefit to the enhancement of the fatigue life under room and high temperature.
In addition, the exit of grain boundary and the difference of crystallographic orientation of neighbor grains have an evident
effect on the fatigue crack growth path.
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Table 1 Basic mechanical properties of FGH95 alloy under
room temperature condition

T/C o,/MPa 0,,/MPa O 17
20 1520 1170 10 12
140mm E{%l,eny/

|
30mm
|

[ I [ __[5mm

Bl b FLRAHR R R T
Fig.1 Geometry of the plate with a central hole
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Table 2 Comparison of the fatigue life of specimens without cold expansion and with two different methods
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Fig.2 Typical SEM morphologies of fatigue fracture
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Fig.3 SEM imges of local fatigue striation with the distance about 1mm from the source of D4 untreated specimen, E1 specimen after HCE1 and
F1 specimen after HCE2
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