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A STUDY OF LOW- AND HIGH-CYCLE COMBINED FATIGUE
CRACK PROPAGATION FOR A SUPERALLOY GH36é
Niu Kangmin, Tu Bailin,and Yan Minggao
(Institute of Aeronautical M aterials, Beijing)
Abstract

In the past years,the low— and high-cycle combined fatigue (L-HCCF)
testing has been studied by many investigators. However, the L-HCCF
crack propagation behavior at elevated temperature has scarcely been
reported. In this paper,the L-HCCF crack propagation behavior described
by stress intensity factor at 600°C for a superalloy GH36 is presented. It
was found that the rate of L-HCCF crack propagation per block, da/dN,

_appeared a {-shaped curve, may be divided into two regions: 1) the slow
propagation region, where the crack propagation is dependent primarily
on the damage induced by the low cycle fatigue load; 2) the fast propa-—
gation region,in which the vibration loading becomes a dominant factor.

A transition point between two regions, AKminor=3-5—5MPal/E, can be
explained with fatigue threshold value AKum. The vibration loading
appeared to restrain the creep damage at elevated temperature and an
interaction among LCF, creep and HCF in the course of the L"HCCF crack
propagation was noted, where the linear cumulative damage law was
inapplicable.



