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In-Sodium Tests of Hard Facing Materials (II)

Test Result in Room Temperature Argon

Shigeki KANOH¥
Rohichi NAKAYAMA#*,
Naruo HASEGAWA¥*,
Tohru KOAKUTSU#*,
Masaru NAMEKAWA%,
Takashi NAKASUJI* and
Hideo ATSUMO*%*

A series of experiments have been carried out to develop and screen
friction.and wear resistant materials used for sliding components of a
sodium cooled reactor. Preceding studies{}5) clarified the short-term
friction and wear characteristics of various materials in 450°C sodium.

A present study relates to clarify friction and wear behavior in
argon environment, where a part of sliding components are located, and
compare test data in room temperature argon with those in 450°C sodium.
The results obtained are as follows:

(1) Static friction coefficients (us) in argon were almost lower than
0.2. They were apt to be lower than those in sodium.

{2) Kinetic friction_coefficients (uk) in argon varied with load. The
difference of uk in argon and sodium depended on material combination.
{3) Wear rates were remarkably high in argon. Wear rates of Colmonoy
and Stellite were not detected in sodium, but were detected in argom.
(4) Sliding surface was more roughened in argon, and hardness of
sliding surface was almost lower in argon than in sodium.

(5) There is the significant difference between friction and wear
characteristics argon and those in sodium. Then, it is difficult that
in-sodium behavior is estimated with in-argom data.

(6) The above-mentioned difference in room temperature argon and 450°C
sodium will be greater when the test is carried out in higher tempera-

ture argomn.

* Sodium Technology Section, Sodium Engineering Division, O-arai
Engineering Center, PNC.
#*% FBR Project
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(A) In-Sodium Test

x200

(B) In-Argon Test

Photo. 1 Cross-Sectional Micrographs of Stellite No.l
(vs. Stellite No.1)
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(A) In-Sodium Test

x200 | | ' | vx400.

(B) In-Argon Test

x10 x200

Photo. 2 Cross-Sectional Micrographs of Stellite No.6
(vs. Stellite No.6)
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In-Sodium Test

(A)

x400

x]OO

In~Argon Test

(B)

x400

Photo. 3 Cross-Sectional Micrographs of Colmonoy No.4
{vs. Colmonoy No.4)
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(A} In-Sodijum Test

(B) In-Argon Test

x100 ~ x400

Photo. 4 Cross-Sectional Micrographs of Colmonoy No.5
(vs. Colmonoy No.5)
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(A) In-Sodium Test

x200

(B) In-Argon Test

.Photo. 5 Cross-Sectional Micrographs of Colmonoy No.6
(vs. Colmonoy No.6)
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(A) In-Sodium Test

x400

(B) In-Argon Test

Photo. 6 Cross-Sectional Microaraphs of Deloro Stellite
SF-60M (vs. Deloro Stellite SF-60M)
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(A) In-Sodium Test

X400

(B) In-Argon Test

X100

Photo. 7 Cross-Sectional Micrographs of Hastelloy C
(vs. Hastelloy C)
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(A) In-Sodium Test

x400

(B) In-Argon Test

x400

Photo. 8 Cross-Sectional Micrographs of Inconel X
(vs. Inconel X)
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(A) In-Sodium Test

(B) . In-Argon Test

x200

Photo. 9 Cross-Sectiona1 Micrographs of Inconel 718
(vs. Inconel 718)
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(A) In-Sodium Test _ v

(B} In-Argon Test

Photo. 10 Cross-Sectional Micrographs of LC-1C
(vs. LC-1C)
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(A) In-Sodium Test

(B) In-Argon Test

x100 x400

x100 x400

Photo. 11 Cross-Sectional Micrographs of LW-1N40
(vs. LW-1N40)
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(A} In-Sodium Test ' B

x100 . x200

(B) In-Argon Test eI

" Photo. 12 - Cross-Sectional Micrographs of SUS304
(vs. SUS304) . -
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(A) In-Sodium Test _

(B) In-Argon Test

Photo. 13 Cross-Sectional Micrographs of SUS304
(vs. Stellite No.6)
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Table 1

Condition of Friction Test

In— Argon Test

In-Sodium Test

Test Temperature (°C)

Cold Trap Temperature (°C)

Configuration of Test Piece

Apparent Contact Area of
Test Piece (cm?)

Load
Sliding Velocity (“sec)

Quantity to be Determined

Room Temperature

| Ring and Disc
2.2

Incrementai Load
~ 03

Initial Torque

280 and/or 450
200

Similar to In-Argon Test

L4

L4

4

4

Table 2 Condition of Wear Test

In- Argon Test

In-Sodium Test

Test Temperature (°C)
Cold Trap Temperature(°C)

Configuration of Test Piece

Apparent Contact Area of
Test Piece {cm?)

Load

Sliding Velocity (¢"/sec)
Tota! Sliding Time (hrs)

Room Temperature
Ring and Disc
2.2

Incremental Load
3.6
2.5

450
200

Similar to In-Argon Test

7

N

“~

AN

Quantity to be Determined

Sliding Torque,Wear Rate

Final

Load 390 kg
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Table 4 Material Combination

Stator Rotor
S6 S6
304 S6
St Si
304 St
St C6
Cé6 DS
C5 C6
DS DS
C4 C4
c5 C5
C6 C6
IX IX
1718 1718
HC HC

LC-1C LC-iIC

LW=1N4O | LW-1N40
304 304
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Table 9 Physical properties of Argon{12) and Sodium(13)
under the pressure of 1 kg/cm?

Temp. | Density |Specific heat | Viscosity Iggéumé?ilvity
(ec) | (kg/m3) | [(kecal/kgC)| (kg-sec/m3)| (keal/m-h-<C)|
0|1.785 0.1247 | 2.166x109 1.406x16°
1001.305 | 0.1245 | 2.774 4| 1.815 -
200 [1.029 0.1245 | 3.307 4 | 2.180 ¢
Argon| 300 (0.8494 | 0.1244 | 3.789 4 | 2512 *
- | 4000.7231 4 4.234 + | 2812 ¢
500 |0.6296 1 4.654 ¢ | 3.094 *
600 |0.5579 ' 5.052 ¢ | 3358 7
0| — — — —
100| 927 0.333 | 6.94x10°| 747
counn| 200 | 904 0326 | 461 4+ | 705
300 880 0321 | 352 +| 663
400| 856 0.316 | 2.90 +| 62.1
500 | 832 0.312 | 251 +| 579
600 | 808 0.309 | 2,12 +| 537
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Argon ‘Material >odlum
Room Temp. 4507
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] C6 vs. DS )
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Fig. 3-1 Static Friction Coefficient ug under the Load of 220 kg
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Argon ' Sodium
Room Temp. Material 450°C
ik Combination 2k
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— HC vs. HC -
— IX vs IX ]
— C4 vs. C4 M—
g C5 vs C5 1
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Fig. 3-2 Kinetic Friction Coefficient uy under the Load of 220 kg
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Fig. 4 Wear Depth vs. Load in Argon at Room Temperature
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Fig. 6 Reiation between p and load in different environments (SW-2)
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Fig. 7 Free Energies of Interest in Sodium-Oxygen-Chromium
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Fig. 8-1

Material Hs in Sodium/,u.s in Argon
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Ratio of Static Friction Coefficients in Sod1um and Argon

under the Load of 220 kg
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Fig. 8-2 Ratio-of Kinetic Friction Coefficients in Sodium and Argon
under the Load of 220 kg



