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A Study on Material Degradation and Fretting Fatigue Behavior
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Abstract

Fretting is a potential degradation mechanism of structural components and equipments exposed to
various environments and loading conditions. The fretting degradation, for example, can be observed in
equipments of nuclear, fossil as well as petroleum chemical plants exposed to special environments and
loading conditions. It is well known that a cast stainless steel(CF8M) used in a primary reactor
coolant(RC8) degrades seriously when that material is exposed to temperature range from 290°C ~390C
for long period. This degradation can be resulted into a catastrophical failure of components. In the
present paper, the characteristics of the fretting fatigue are investigated using the artificially aged CF8M
specimen. The specimen of CF8M are prepared by an artificially accelerated aging technique holding
1800hr at 430°C respectively. Through the investigations, the simple fatigue endurance limit of the
virgin specimen is not altered from that obtained from the fatigue tests imposed the fretting fatigue.
The similar tests are performed using the degraded specimen. The results are not changed from those
of the virgin specimen. The significant effects of fretting fatigue imposed on both virgin and degraded
specimen on the fatigue strength are not found.
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. Table 1 Chemical composition of CF8M.

Composition, wt. %
C Mn P S Si Ni Cr | Mo
0.074 | 1.21 ]0.03180.0126 1.14 | 9.59 |18.67| 2.73

a) virgin

b) 1800 hrs degraded
Fig. 1 Microstructures of virgin and degraded
material (<X400)
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Fig. 2 Shape and dimension of fretting fatigue
specimen and bridge pad
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Fig. 3 Schematic diagram of fretting fatigue test

o 2mm¢ HPF7} Y3, HEHUE AP
X ete] AAHE HEFHAA HEE FE F
v BEA HfZ(bridge pad)E AHEIIRT. AlE
A3y BeR J= FPre BEAAY] adE
Haslst7) A8kl #1000~20007HA1 ol H o
H(emery paper)E ©]-&3t] dAHoRZ dn} ¥
HFH oz 413 ¢FvE(AR03) FHPUE °§
ste] whRg] dntg 3, olAELR A F
Aol Ykt

2 HYo) Al&dE ZEY H(proving ring), Y
(arm) 2232 ¥ $ Al(extensometer)= A A &s}t
o #2435t AMEE H2APE InstronAt]
FEARE 2 A Y 7] (hydraulic-servo fatigue test
machine : Model 8516)Z HWEZFL 10tono] ™,
AP2AL Y] R=0.1, T3+ 20HzE ZA
Y(sine wave)d] UA-AF FFHHE A3
I AEE 50 £5%)0H gk

- 158 -



zdY H2APY 2FHEE Fig. 3914 YE
H A Fo] AFAF & 2= A(load cell)ol
AAZ Hchuck) A FAlo F= WEg Aast
Aok Ty zH& ‘ﬂ"éﬂ Nt =2
(Proving ring)®] EE ZYgorAN o
30MPa®] 47333 73%‘3? < ¥rbsta, TRY ¥
Aqr Jor AZE 2EHQY 2Ad)H o] E(strain
indicator)2 E3t] a9, AYWT o
2l €9 89 Al(extensometer)dl] FEHE AE
#HA Alo]A(strain gage)?] AFZE AZE Eg
FEAA dAE HE vl E(digital multimeter)E &
HHEE gtk B Agel Algd m2age
InstronAte] MAX 8516°1®), 2+ Ald o] thsfA
AR Alojguit) ¢t HMAAZRE dolEE
AEo 2 ARt

3. A8

e

21}

3.1 S-N(Stress-Number of cycles) =41

F2 2HUE A HCFsM)] g Z@E 1
2HY A3, AAdAg daAe) et dojn
S-N FA4& Fig. 40 ehuiic).

T A5 A A9 A & 23 Z
£ 7K MZband)E FAstn 9o, w2
= (fatigue limihe AR GEgze A9
ZHY H2e] ALt A TYF FIFEY
% 36%(191MPa)&, E3}Al9] e vz AL
= 9 33%(208MPa) AE2 ERRLTH

2 A7 8" Ase 3 A, 1 d4 A
224 437t AP uet g@alEo] AZEs}o
kol E AN T3, Zois FozA 3
3 4ol dojdrt =Y maFde Bao)

300
4 Plain fatigue (virgin}
@ Fretting fatigue (virgin)
a & Fretting fatigue (degraded)
g 20 T
~— r L L}
14 olim .
g Ll o
» 200 T
£ 5
-1
E
8 150
=
100
108 10° 107 108

Number of cycles to failure

Fig. 4 S-N curve for plain and fretting fatigue test
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Fig. 6 Relationship between relative slip amplitude
and cyclic ratios
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Fig. 7 Relationship between relative slip amplitude
and friction force for various cycles in
virgin material (208MPa)
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Fig. 8 Relationship between relative slip amplitude
and friction force for wvarious cycles in
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