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A Study on the Evaluation Parameter of Sliding/Impact Wear in a High
Temperature and Pressure Water Condition
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ABSTRACT

The impact/sliding wear tests have been performed in high temperature high pressure water in order to evaluate the
effect of spring shape on the wear behavior of a spring supported tube for nuclear fuel fretting study. The results
indicate that the tube wear volume and the size of the wear scar are closely related to each spring shape. From the
analysis of the wear scar, it is possible to extract the real worn area (Aw) from the size of the wear scar (At). In
addition, we found that the wear volume has a linear relation with the real womn area rather than the size of wear scar
and this was only determined by each spring shape in the high temperature and pressure water condition. From the
above results, it is possible to evaluate the wear resistant spring using the correlation between the variation of the real

worn area and the wear behavior at each spring.
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Table 1 Spring characteristics

Contact
Axial Trans.
shape
Type
A Convex Convex 1 point
Type
Chamfered Concave Round
B
Type
c Chamfered Concave Flat
Type
Convex Convex 3points
D

Spring Type B, C Spring Type A, D

Tulbe

Fig. 1 Contact shape for each spring.
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Fig. 2 Configuration of specimens.
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Fig. 3 Variation of wear coefficient K that
calculated from the wear test results.
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Fig. 5 Results of wear scar observation using
optical microscopy.
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Fig. 6 Variation of wear volume with increasing
Atand Aw.
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Fig. 8 Variation of the ratio of At to Aw.

3.3 vtEddE o] &% WrlEA %37}

23 FHA FPE npFA G A
SEM & 0|43 &AW #F 47 ¢ v
A Y7 HEH FHo 5& o]FE A
< 24 AT + A4 Fig. 7). ol
T opEYAF L AL vpdS HHa)
g By ol AFIFFE BAAIE 9
S g Ao® JAHY AR videL I
ETAER=

sHEAH (AN FIEEH(AW) Y] #AE
HEB 229 Ao gL #23 5= ¢
g 27 FEL UAT EERED HE
3g-o] A2 o]uel npEL metal-to-
metal FFo] LAsA HLFo}h npHol
PP we} A=A FAHE upE LAt
7t FEHJY HAF AN RAFEA
He 2gAHoA Atz 2 AHelse 3
£o2 JYAEFE FAHIFA Ho nIdEF
(At)o] F7t8lE FAlo]l AA vldo] oAy
3= Aw 9 IV E WEA A

T HEHA AT vlEAAI 9
2 44 228 F U 22Ty FA4Y
A% ulEHe nl(Aw/AtE F23 F718)

L~

&

40

A Ho, olg wE nfddAE: FAol
£ol& A HYE metal-to-metal AE20 2 9
8 2715 FH(Adhesion)o] ZA s}t
v o] Folx) Al ) Fig. 8 o] 7 AX
Yo W& Aw/At 9 HE YEWY o ot
2F T2 vtEAF K & vl fA18 A
o] Yelgg A 4 ot

4. A&

HASRE T o] AAste AANFA 2
ZPrlolo A LA L ugt v/
3 v1EAYEE FY58A9x 2 AFHE o
3t A2ZY Ao ME JrEAHS H
e F de Yoz nddE m3sy
o},

() 2238 E&0A vlnd/E4 wg
ANEE FPstgoen 2 Axy 2AJ o
3t slE A K & 4H&Eegd.

(2) vt E2E-9 9} HAAlo]l FANA v}
FEZA UEd 2L Bxs) vpEdE S
A" A9 AFHA BAMG AL A
A 2F vEwHAY FTIEET =3
Fae 28 zdo] YuldAE JAE
Aoz wad 4 Qi

(3) wEdEH o vlEwe 4]
(AW/ADE ol &3t 7} AX oMo Yn}
d4E Hrtstded veld dasl vpd A
F K9 ®izlel FAg AL &AL

¥

2 A7E AerleRe AA4Y A7
Ade 9oz FAHYL.

F1EQ

1. o]¥d% ¢, "y 2 F&/mnd 8
FolA 2ZF YA E YIS EF
=Zgg vhdr 2003 AE EALAHE
8 =3, 2003.

AT 4, “a23s ZTHYE vpEA
|7 AL 2003 ¥z FAgEsH
=&, 2003.

3. Frick et al, “Overview on the Development
and Implementation of Methodologies to
Compute Vibration and Wear of Steam
Generator Tubes", Symposium on Flow-
Induced Vibrations: Vol. 3, Vibration in
Heat Exchanger, 1984, 149-161

ks



