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Screening Test for Duct Pad Materials of Fuel 'Assembly (D

Frictional coefficient in a sodium environment

Syotaro MIZOBUCHI
Yasuo TOMINAGA
Tohru KOAKUTSU
Shigeki KANOH

Hideo ATSUMO

Abstract
We have been conducted experiments to select for the contacting and sliding material
use i.n F.B.R.. In present study, we tested in simulated co\;ldition for 6 kind of the candidat-
ed materials as duct pad of fuel assembly. The following results were obtained,

1) SUS316 showed a bad frictional behaivor as the high frictional coefficient of 0.8, and
hard chrome plating, also, have been unstable frictional behavior and become to the lower
hardness after tested in 540°C sodium.

2) The brush-finished chrome carbide showed the more stable frictional behaivor than the
grinder-finished material, and frictional coefficient showed approximately 0.5. This coeffi-
cient was independent on the temperature in this test.

3) Colmonoy No.6 indicated the lowest frictional coefficient of 0.34 in materials of present
studys. But, stellite No.6 showed a little unstable friction behavior even if tested in 280
°C sodium.

4) Each of tested materials were observed increasing frictional coefficient, after tested dwell-
ing in 540°C sodium,

It was recognized that colmonoy No.6 and the brush-finished chrome carbide seem to

be the promising as duct pad materials.
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2.1 HAEBREE ,
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Fige 1R+ )OF —24# » b 2FAL, C@ﬂ‘l“)')’za':;l‘:v FRETRERETT o o
ARGEE T~ - FBERE LA BENRES L, RRORBE 2EBHIL, cobs
OEH N LEERREGM T L LA TE S, Fig. 2ICEBOEME%, X, Fig. 3
CHBRE R B Y A0 A OB BONBRER Lo Fig. 4ICEF— 2% » b ICHR LA &
EORME R LA, cOBHE, RBRABFAy FREELTE DY, HEREH > FYrTE
AR ARE R B, '
R,coaéeﬁiﬁm&ﬁﬁ,u—F-t»fﬁamb%ﬁLkoFm.smfruv
sFHRBEORRARANE RT, PROBEMUASKA 0L - TORBG, HBRICL - TES
FNAFETHTLALIIRK 27 » 72 BE =2 LREP 2 O0PHMKHRT 2, BREREZRE
ﬂAKiﬂT%%?%C&ﬁfgéﬁ#,i5m§?@ﬁ@ﬁfﬁﬁﬁﬂ%fééoy,5
- HEOEES s rRBE (BEAABRE ) &, AHEET — 2 LORAVE, K4 bz o7
(T hd, K—r- v a4 P BHFRERA Lko
SEOEBOBRR, ERESENG bEERBEEMT I LAlRL T, 1150
Ty, TOFRTHy VrBHOBERRLTT > TWnd, 2&REDLLToTnESW-1,
54~“@§§w;5@§ﬁﬁu%®r»fﬁ#&@ﬁﬁﬁ&@fmao
2.2 H@EH
REREHF % Table — 1 TR,

Table 1 Conditions of Test

Sodium Temp (T) 280 , 540
Sodium Flow Ratel(£/%n) 0.3

Cold Trap Temp (T) 190
Sliding Stroke{na +45
Testing Load(Kg) 100 , 200
Contacting Areal(nd) 314

Dwell Time (mi) 1~1500
Sliding OCycle(RPM) 1.2

—2-
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czT, 540 CORBERMRBEAKD Ay FOTBRETH D, 280 TRAKTHEE
OF V)T A BETH b,

R, BBERZ 5 7 HHBEHE 120082 5h, 1204y PR ER 200K
BB EFEEINTND, BEATFH 22 m/ mTHG, BAOEEME 200w/ mTREL,
PRV IR O BB R Lo |

Tilk, SERBRL AEEBO 757 4 —r %R Lo

X, GCEEELTMET A0, bb—EHMEERE( Dvell Time ) LT, HEERRE

ﬁﬁ ko
BEEBIARBRER D 7 -
! i T T T T T T
H(day) 1 9 3 4 5 6 7 8 o
Bi(day) 24 48 72 96 120 144 168 192
1 | ] 1 | 1 i |
600 - : 540 C—%E
FhYOA
400 - 280 C—&E ( R )/ o 280 C—E([HR)
BE(T)
20 !
_ , 1
Cold trap 190 C—%&
200 F
& EE(TC)
®OER
oo N— N/ N
z g 7 3
1 .
% F % ' & Na
#® L o B . # s
7 4 e

7 b (1) : 100Ky, 200 KgBEsER & Dwell Time(~ 15004) HOBEZERK
{ NaJBEE 280 C -  AiEE)
FA M (I) ! NaBESMOCK T 2R, {BEEET = (1) ERA—7 2 -~

TH b
72+ (D) © BB (280 C)IcwT 5 100Kg, 200 Kgo Btk
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b s : coks o 1" r ronEonnsE S 10 noamnrBbh B

A 6 EERE, TR bIConTH o ko BEMORS, ¥ LOBfEHEE Table 25X

U3WFLko CCTHHECr 2%k BB ] £ THEBINTWH3OTH D, LC—

L CHEFFTFO Ay FECEbR S LAREIRTnD, RAF 54 b, are/ A4

ﬁ%%#bﬁ@%ﬁ&bf,m<ﬁmén1m5@0f,4y:$wéwﬁﬁ,&%ﬁ®%

MCo,ki@Bﬁ%%ﬁ&bE%ﬁ&hNi4—X©Wﬁﬁtbf,—%Kﬁﬁéﬂfh%

LD ThH D,
Table 2 OChemical Compositions of Specimen
(wt%)
Material Si |Ni |Cr |Fe |Co |Mn | B |W [Mo{ P | 8 [Ti |Al |other
8UsS316 0.06 | 0.6 [10.23[16.55 |Bal .1.34 2.28 {0.027/0.02
Stellite No6  |1.04|117 8.65(0.27 |Bal 42
Colmonoy N06 0.7514.25 |[Ba 1|13.5 [4.75 30
Inconel 718 0.07|0.15 |53.81118.45| Ba 1 |0.07 |0.16 (0.002 1314 (0.00410.00410.85 10.71 ngga‘
Hard Cr Plating 100
ILC —1¢C 85 % CrsCz + 15 % Ni — Cr
Table 3 Manufacturinrg Methods .of Specimen
Material Coating Method CUoating Thickness (nn)

Stellite Nob
Colmonoy Nof
LC—1C(B. F)

LC—1Cc{@a. F)

Hard Cr Plating

Oxy—Acetylene Gas Weld
Oxy—Acetylene Gas Weld
D—gun, Brush Finish{10s)
D—gun, Grinder Finish(1s)

BElectroplating as Plated

2

2

0.2

0.2

0.0 2

718

Inconel

SU8 316

Solution Treated and Aged. (%1)

Solution Treatment.

(%2)

-..—4.__
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1) Solution Treatment . 954 TX 1 Hr 0.0
Aged P 719 TX 8H~ 621TC X 8Hr/A.C
%2 ) Solution Treatment : 1100C W.C
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BAy*BOAR(20u) M dZ > T D, BME2Z 5 » 7 0%E (BRICFL Bk

LeDocenes@oes ), fifio<, [HALe Jom<, MERFILT, &

BrE AR n Sy FEH L LTEREL TS5 LBDNR A,

3.2 AWHOEERE
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THE VY 2afCl, BEYA 272 08NEELIRBEREEH LB 2 2EHEAIED bh o
RERAHO S VEHE LT, ChbOEERE»LBRTAREL LTE, KO AHRE
Foh b, |

1 EEhrZETbscE (FIFig. 17O LEH)

2 HERBECHRTLIBEENRIEnT L, ( BEREBOMN)

3 §§#4ﬁwwiofﬁﬁﬁ%mbtmt&(m%ﬁ)

4 BEEXBREETCDHICL (BHE)

5 —ERHGFRoBEENrEMLEwCE, (FRRECHMEE)
.ui®5ﬁ%ﬁﬂ?&ﬁﬂﬁﬁwF%kbféﬁﬁﬂﬁbﬁﬁm%égﬁfééﬁo

MEOBEEERLLE~OHBK ST IEZERBEHEH LTI LOAIOE Fig. 22 R
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SUS3I6RE D BVEEEHEE2L (08), 3re/ 1 No 61T 280CH ) v 25T,
02 M TOERICENFREBE TS o ko COERL « 757 TRHIBHELEBEERL,
C AR S L CENERRT S O%, <y FBHE L TENBERH T 5o
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3.3 BB OMEE OFM
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TR L ABROBBRBEROMMIC Y » THNAL, ( Fig.- 18 2E&ROT L)
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A—0)HE, TO0D0EFOBEBRRAEERL Thb,
2n®/) A Nob, LU LC—1CHEHEMENKENWSE, 2E0RBIEL CFMT 5 &,
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ACH L TRFECEBE 54 5RTFO12TH5 EBFHIATNE, L L, BET
womfﬁﬁ%ﬁmﬁﬁﬁﬁéw.*%U?A&O%E@&®%§E%ﬁXTéb,EE&
P—FOMGEEROT A LEE LV, LAL, BEY A 7 VEFCIoT2RAET 77
2—thDODBTENTETE %o

ABRBABOBEN E51T » 2o X. ABRBROAE TH, BRHARFHREMRL T
FEH (Fig. 13 ONBH LHB T2 28I, CCTERB*XOENES ) LHB S )
v ARBELAZTOBACD WTHEL, Wi LAk, TOHEMRE Table 4 ITRL 7o
SUS 316 BRBFBTIREALEELT A2 CBEHAED, BEASMELTENE D -
e, EEoREEE LT ¥ X1 BREELTWARTH, MmIEfL Ak - T, K, 2.5

ELOBERRTCEN, 4% TORBRL D, gRantwnal 4 )

Table 4 Micro Vickers Hardness Changes before and after Tested

Stellite No6 782 ’ 745 803
Colmonoy No6 1168 1187% 803 ™
Inconel 718 503 493 485
LC—10(G. F) 1246 907 1132
Hard Or Plating 740 433 420
SUS 316 261 259 273

1RO E S
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EHBOFME— T E
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2774 FNo6 3 1 3 5
ane, 4 Nnb 1 4 1 3
LC—1C(B.F 2 5 1 3
LC~—1C(G. F) 2 5 2 5
TEE Cr A v 4 2 5 5
A>a3nT18 4 3 4 2
SUS316 5 5 5 1

(%) HBEO<Fy*  SBORBICE >C, FMEREDLLTREEL R T
(FwH ) v afoREHR )
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Fig.,9 External Appearances and Roughness Changes
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