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Frictional Characteristics of Stainless Steel Lubricated with
Pressurized Water at High Temperature

Jae-Seon Lee’, Ji-Ho Kim and Jong-In Kim

Korea Atomic Energy Research Institute

Abstract — The 440C stainless steel is used for ball bearings and bevel gears in the control rod drive mech-
anism for the integral reactor, SMART. The friction characteristics of 440C stainless steel are investigated in
sliding motion using the reciprocating tribometer which can simulate the operating conditions of the control
rod drive mechanism. Highly purified water is used as lubricant, and the water is heated and pressurized in
the autoclave. Friction force on the reciprocating specimens is measured by the load cells and transformed into
friction coefficient. It is verified that frictional characteristic of the 440C steel is not drastically changed up
to operating temperature and variation of friction coefficient at operating temperature from room temperature

to 160°C is within 5%.
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Fig. 1. Photograph of the tribometer system.

Fig. 2. Photograph of the reciprocating tribometer.
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Fig. 3. The test pins and plates.
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Fig. 4. Specimen installation on the tribometer.
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Table 1. Water chemical composition

Chemical Composition Value

Ph 9.5 ~ 10.6 (25°C)

Ammonia 10 ppm

Dissolved Hydrogen <0.5 ppb

Dissolved Oxygen <5 ppb

Conductivity 35microsiemens/cm
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Fig. 5. Raw data type.

| £33 Aajolr}. ZrefZel|A
& olgsted 650 Nol| sld

15‘ AE 520N vhEE

S o 0530 PR
*Eaﬂ"lﬂlom 25¢ 45
Fel Hoj-Ha Aol Al
B71eF ST ERiel <k
o § Rl vehd =
T= Z4E Zvjolw, Hol
#olEe] Y& YehlA €t
I2 &322 Fig 39 RHoles sBiet
2ot kR Zole JAH FdsH, vlR H2 24
mmlA 3.7 mmZ FE I

opd gt 19 742‘71{— = é H, ol FH=A

N to
it
fou

>,
H

o M
offt
olt

>,
e
=
o

¢

<
A
X
)
H
=

T

oo o o rot
tlo
g
[
=
[o]
‘E'

- mZ‘J rl"I ol

dz
&
Fﬁ,‘
3
o
I

[

i
i
2
o
h=)
s
B
l’ o
u)Y
og

42

@
_YLO.L,
N o
uﬁiﬁF

a
i

i)
o
o,

oo
w8
)
m)#
i)
Ju‘

= 1
LN
o -
R

g
of
ox 12 Ao N

o mln
=]

01)4
-
é

off 2

>
i
=2

05 £ 248 0CIM IR AEe) s,
o 6umel v Yolg molx Atk WP PLHLS

CE™ B
w.hu *.8ur
4.0 08 +HRu

+2.8 un /J‘JIWM +2.8u0
m—— 4§ Rum

BB —

20w “2hur
4.0 4. fur

™ 52w

.2 8.0

BUA-NT N 1880

Fig. 6. Wear shape after test.
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Fig. 7. Friction Coefficient (at 14.7 MPa, 30°C).
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Fig. 8. Friction Coefficient (at 14.7 MPa, 100°C).
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Fig. 9. Friction Coefficient Variation with Temperature.
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