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WEAR TEST OF HARDFACING MATERIAL FOR

HYDROSTATIC BEARING IN SODIUM *

Kazuyuki Kohashi** RKenichiro Kontani**=*
Toshiyoshi Tomita** Junzo Taguchi®*#**
Shinichi Ishii** Masayoshi Nakazaki*##*
Shinzo Ogawa*¥* Hidetugu Matuzawa***

Hiroaki Igakura**

ABSTRACT

This study is a part of the tests to prove the . integrity
of the Hydrostatic Bearing, which is used in the sodium pump
for the Prototype Fast Breeder Reactor "Moniju", under the
éimulated seismic condition.

We performed the wear test to investigate wear damage of
hardfacing materials‘(Colmonoy #5 and #6) unde:'the high sliding
speed (2 ~ 22m/sec) and high contact pressure (4kg/mm2) in the
high temperature sodium environment {400 and 500 °C),.

| The disk type test specimens which the hardfacing material
was welded on were used., A pair of disks was mounted the wear

testing machine and rubbing took place by rotating of the one




of the disks. After testing, macro and micro-scopic inspections
were carried out.
The results were summarized as follows:
(1) Friction coefficient of Colmonoy #5 and #6 is about
0.08 ~ 0,24,
(2) Colmonoy #5 and #6 showed a stable wear throughout the
sliding time,
(3) Colmonoy #5 and #6 were available to be used as the
hardfacing materials for Hydrostatic Bearing under the

seismic condition.

* This report is result of the study that performed under the
contract from the Power Reactor and Nuclear Fuel Development
Corporation.

*#% Nuclear Engineering Laboratory, Toshiba Corporation.

*%* Advanced Reactor Engineering Dept., Toshiba Corporation.
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Specification of Test Apparatus
Revolution 300 ~ 3000 rpm
Power : 100 kw
Torgque 32.4 kgf-m |
Load 40 (Dead Load) ~ 3000 kgf
Design Temp. 5000 °C
Design Pressure 2 kgf/csz
Material sus 304
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Table 2.1

Wear Test Loop Specification

—
Note Camponent Type of Component ggg;i;éﬁi Dimension Cbngigibn Specification

Temp. | Press.
TT | Test Tank Flange Type 1 6245850 0x12t 600°C Zﬁjg erinl . cUead
EMP ﬁ;‘fpmgmtic Helical Induction 1 8.914<8110 %3t | 550°C 7}2‘3 gigg fate 5(2) _ﬂsgl/lmz
EFM ?i;it;'gtn:gnetic Permanent Magnetic 1 1/2 B - - I\&eas;;rngg : 0 ~ 20 min
cT | Cold Trap Forcedlly Air Cooled 1 216.30x6000:6.5t|  500°c | *i0KT | B Terp. ¢ 123
HX | Heat Exchanger | Double Pipe 1 34612000346 | 550°C | Sond | e TA. 2 200 Ao C
VT | Vapor Trap Naturally Air Cooled 1 89, 1gx6750 x4t 100°c | %9
v Sodium Value Y Type Grove 4 1/2 B, 1B 600°C l;igz
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Maximum Impact Load *2) (Fmax) Base
Puamp Sliding Mascinum Maximm Mean Contact
Revolu- | Speed Impact Contact Pressure *3)
tion V(m/sec) Ioad Pressure *3) Pmean at Fmax
(%) ~ Fiax (ton) Pmax at Fmax (kg/mm2)
(kg/mm?2)
gg 100 r—— 21.9 | 35.3 r——3.60 1 2.83
% 780, i 17.5 | 29.9 i 3.31 i 2.60
'“E 0| 8.8 1| 25.4 I 3.05 ! 2.40
. 10 : 2.2 ! 27.3 : 3.16 I 2.48
100 i 23.3 | - - ! -
70 3 16.3 - - i -
é; 60 4.0 | 0.468 | 0.605 ; 0.48
E? 40 i 9.4 | 2,01 | 1,25 : 0.98
E 26.7 || 6.3 ! 3.79 : 1,72 | 1.35
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Test Na Temp.*l) gligéng Load gi;ging
Case (°C) V?m/sec) P (kg/mm2} (sec)
i~-1 4 60
I-2 400 2 4 120
I-3 4 240
II-1 4 60
I1-2 400 10 4 120
11-3 4 240
ITI-1 4 60
ITI-2 400 22 4 120
ITI-3 4 2490
Iv-1l 2 4 240
Iv-2 500 10 4 240
Iv-3 22 4 240
V-1 400 22 1 240

*]1) Temperature measurement of specimen
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Table 5.1 SLIDING TEST RESULTS

Test Condition Measured

Test ‘T1 v Pl t P2 T2 £

Case (°C)- | (m/s) | (kg/mt) | (s) | (kg/mm) | (°C) (W)

I-1 60 4.1 418 0.08 ~ 0.10
I-2 400 2 4 120 3.8 432 0.08 ~ 0.12
-3 240 4.0 430 0.09 ~ 0.12
11-1 | 60 3.7 430 | 0.06 ~ 0.10
I1-2 400 10 4 120 4.1 439 0.06 ~ 0.10
II-3 240 4.1 447 0.07 ~ 0.10
IIE-1 . 60 4.1 - 440 0,06 ~ 0,08
III-2 400 22 4 120 2.0 445 0.06 ~ 0,08
II11-3 - 240 4.1 448 0.06 ~ 0,09
Iv-1 2 4.1 549 0.23 ~ 0.24
V-2 500 10 4 240 4.1 553 0.09 ~ 0.11
Iv-3 22 4.1 559 0.07 ~ 0.09
v-1 400 22 1 240 1.1 422 0.09 ~ 0,12
vI-1 500 2 4 240 4,2 549 0.12 ~ 0.24

TliNa Temp., V:Sliding Speed, Pl:Load
t:Sliding Time, P2: Load, T2: Specimen Temp.
f: Priction Coefficient, *: Crack Obserbed
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SLIDING SPEED , (m/s)

6.1 Friction Coefficient versus 5liding Speed

Fig.
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TEMPERATURE , T ( C )

6.4 Friction Coefficient versus Specimen Temperature

Fig.
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Fig. 6.6 Cross Sectional Microstructure
(400°C, 10m/s, 3.7kg/mmZ2, 60s)
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Cross Sectional Microstructure
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Fig. 6.8 Scanning Electromicrograph of Fracture Surface (400°C, 22m/s, 4.1kg/mm2, 60s)
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