.2 Reference

v —7 Compressive permanent set of NOK O —ring materials

Compressive permanent set is significant to O —rings’ file time.

The following shows the characteristic of some representative materials for compressive permanent set.

Test method, JIS K 6262, environment medium: air

shape of test piece

93~9.4

figure=10

figure-11

figure—12
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v -2 Sliding resistance of NOK O -ring

In dynamic sealing, sliding resistance is significant to
performance of machine.

It difficulty to express the sliding resistance of O -
rings, as it is affected by many factors, such as com-
pression allowance, surface machining precision of rod or
cylinder, pressure, sliding speed, lubricating condition,
temperature, hardness, and diameter dimension.

Fiture - 13 shows the kinematic friction target value
of standard O - ring in dynamic sealing (durometer A70).

1500 t
. &
(- test condition o) - &
finish of sliding surface Ry=1.6 y&'f_ %\3 al
hard chrorhio platod 4 e b
hydraue dil Q@‘ﬁs\ |
nonmal 'er'|pﬂm|um
1000 L
z speed Sm/sec k‘qﬁ
> e
3 -
£ 5
£ |
P2
] 500 e 2
‘}‘ § e
g
F = pressure OMPa
i
0 T 100 150 200 250 300

——— inner diameter (mm)

Figure-13 kinematic friction of O-ring

Figure — 13 kinematic friction of O —ring

Figure — 13 kinematic friction of O —ring
Note that the sliding resistance includes starting
friction and kenematic friction, and the starting friction is 3
times larger than kenematic friction.
Lubrication of O -ring in dynamic sealing is signifi-
cant to it' s life time, especial for air sealing, adequate oil
must be applied.
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2 —.7 Pneumatic dynamic sealing O -rings

(1)friction characteristic

1) Relation between storage time and starfing friction

2) relalion betwesn diamater of eylinder and tha stating Inetion

700 — Q-ring: P serias
°70 malerial : A105
w0 A :
73 s material: A306 g
g,_ 500 4 i - = pressure : 0. 5MPa
a / 50 piin @ 300| surace roughness: 1. 65
E 400 o & lubricant: No.2 lithium bass ester |
g' Tl Ar0-12% g slorage ima : 1ain
= / @30 tiquid: air 75 200 1
f 200" pressure: 054 o
3 sufface mughness 1. 65 g
i 100 Wibricant: No.2 lihium base ester 8 100
E et of tha cylinder 1830, 650, o70 =
0
10 20 0
13 26 56 100
storage time (h) diameter of cylinder omm
figure — 14 figure —15
3) relation between aif pressure and starting friction 4) relation between alr pressure and kinematic friction
sompmsskan: standard 185 200 ;
| O-ring; P44
| material: A305
g 0 | compression 14%(standard) Reguic: ale
g -~ 1 surlaca roughnass : 1. 65
3 g libreant; Ne.2 (ifhwum base astar
T & diameter of aylinder: @50
g compression: standard 0% a
E = -
™ O-—ring: P44 E 100
f 100 | A material: A205 g
5 licguiict: air :I'
g surface rughness: 1. 65 @' -
z ubricant: No.2 lthwm base estor | & e : =
storage tima : 30min e e =
- Eomprassion: standard 18%
compression 14%(standard)
G compression: standard G
|
0.1 0.3 0.5 0.1 0.3 0.5
air pressure NPa air pressure WPa
figure — 16 figure — 17
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(2)life time test

Eg 1 life time test with transverse load

1) O -ring used
+ Piston seal, P -44 (NOK A305), 2pcs
+ rod seal P -18(NOK A305) +LBHe18
+ compression P-44 14% ,P-18 17%
(2] test condition

- Liquid: air (no oil injected) + temperature: normal temperature
+ Pressure, 05Mpa + diameter of cylinder——¢50
+ Speed——~0.3m/s - diameter of rod——d¢18
+ Stroke——300mm + transverse load, 7kg(1/20 of rated output)
+ Circulation——30C. P. M + lubricant, No. 2 lithium base ester
3 result

No leakage after work of 400km, but a little wear.

Eg 2 life time test with high temperature, short stroke

1) O -ring used
- Piston seal, P -44 (NOK A305), 2pcs
- compression P -44 14%
+ rod seal, U packing + LBHe20

(2 test condition

- Liquid: air (no oil injected) - temperature——70 £5C
- Pressure, 05Mpa « diameter of cylinder——&50
+ Speed——0.18m/s « diameter of rod——$20
+ Stroke——35mm - transverse load, 7kg(1/20 of rated output)
- Circulation——150C. P. M + lubricant, No. 2 lithium base ester
(3 result

No leakage after work of 400km, but a little wear.

Eg 3 life time test with vertical load

1) O -ring used
- Piston seal, P -34 (NOK A305), 2pcs
- compression P -34 14%
« rod seal, U packing + LBH$16

(2) test condition

+ Liquid: air (no oil injected) + temperature: normal temperature

- Pressure, 05Mpa - diameter of cylinder——d40

- Speed—0.27m/s + diameter of rod——¢16

+ Stroke——270mm « vertical load——10kg

+ Circulation——30C. P. M + lubricant, No. 2 lithium base ester
(3 result

No leakage after work of 450km, but a little wear.

64

I

=



=

Jr

72 Sealing KLUEBER lubricant

72 —7 About NOK KLUEBER company

NOK KLUEBER company is a joint venture
of NOK, one of the top 3 companies in sealing
engineering industry, and KLUEBER LUBRICA-
TION company, a Germany company which has
specialized in special lubrication for 100 years.

NOK KLUEBER company inherited the ad-
vanced technique of both companies, and devel-

A. Kinds of NOK KLUEBER lubricant
1. Common lubrication parts

oped many practical products.

NOK KLUEBER company has now accu-
mulated great lubrication technique, specially for
critical conditions, such as high temperature, low
temperature, high speed and high load, and has
equipped manufacturing system.

Relling bearing, sliding bearing, chain, gear, and all kinds of valves.

2. special lubricant

Lubricant for oxygen, vacuum, sliding surface(guiding rails), food machine and textile machine.

3. other lubricant

Silicone oil lubricant, solid lubricant, special releasing agent, anti —rust agent and sealing lubricant.

B. Characteristic of NOK KLUEBER lubricant

1. extreme high and low temperature.

Liguid lubricant, —70 ~280TC, dry film lubricant: 1200

2. high speed
Dm - N value, 1,500, 000
3. high load

Load ability is 2 —4 time larger than universal lithium base ester.

4. long life time

Real record life time is 12, 000 hours in 200TC.

5. environment factor resistance

It has special resistance to water, steam, ocean water, acid, alkali and other many chemical.

6. influence to material structure

It has no harm to rubber, plastic and paint.

Please refer to lubricant sample Cat. 904 for details.
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Sl unit exchange table (unit in bold lined frame is Sl unit)

N dyn | kaf > Pa-s cP P
g 1 1x10° 1.019 72 x10 ' 'g 1 1x10° 1x10
8] 1x10-% 1 1.019 72 x10 -® _3 1x10°3 1 1%10-2
9. 806 65 9.80865%10’_ 1 e 1%107 1%x10° 1
note 1P =1dyn-s/em®=1g/cm s
1Pa-s=1N-s/m*1cP=1mPa- s
mmHg
Pa kPa Mpa bar kgt/cm atm mmH ;0 TOT
1 ! - - o
1 1x10° 1%10° 1x10-  [1.01972x10° 0.86023x10°" 1,01972x10"" 7.500 62 x10°
1x10° 1 1x10° 1x10%  (1.01972x107| 9.869 23 %107 |1,01972x10% 7,500 62
gl 1xw0 1x10° 1 1x10 1.01972x10 | 5.869 23 1.01872x10° | 7,500 62x10
2l 1x10 1%10° 1x10° 1 1.019 72 0.86923 %107 |1,01972x10* | 7.500 6210
2| 9.00665x10*| 9808 65x10 | 9.80665x10~ | 9,80 6510~ 1 9.67841x10° | 1x10* | 7.35550x10°
1.01325%10%( 1.01325%102( 1.01325%10° | y.p1325 |1.03323 1 10332310 | 7.60000x10
9.806 65 | 9.806 65x10-| 9.806 65 %10~ | o 806 65 x10-* %107 0.678 41 %10 1 7.355 59 x10°
1.33322x107| 1,333 22x10-'| 1.33322x 10" | 1,333 22 x10-* | 1.359 511077 | 1,31579x10°* 1,359 51 x10 1
note  1Pa=1N/m?
T B 7
x . x o ¥ & -
. 1 6 4
E 1x10° 1 1.01972x10" 1.01972x10 E g i :‘IO“ 1"10 11":3_2
“ | 9,806 65 x10 *| 9,806 65 1 1x10* .2 X 5 . £
0.80665x10*| 9.80665x102 | 1 x10°t 1 1x10™" | 1x10 1
note 1St=1ecm?/s,1cSt=1mm */s
note  1Pa=1N/m*,1MPa=1N/mm *
2 w/(m-k) |keal/(h-m-T)
8 J wen | ghem | e g 5 1 8.600 010"
@ =) ot ]
g 1 2777 78x10”| 1.01872x10° 2.388 89 x10 'S 1.162 79 q
-8 3.600x10° 1 3.67098x10° B.6000x10°
% 9,606 65 2. PRA0T 105 ! | 2270105 notetcal =4. 186 05J (according to regulations of mea-
& |4.18605x107 11627910 4,268 58 x10* | 1 aurement}
note 1J=1W: s 1J=1N‘m
1cal=4, J i ul f I o e it
ca 186 05.J(according to regulations of measurement) g | w/(m?-k) | keal/(h-m?- )
£ 1 8.600 0 x 10"
" T - |
Beo W kgems | PS | keal/h -4 1.162 79 1
el 1 101972107 1,35962x10°7 | 8.600 010"
%E 9.806 65 1 1.333 38 x1077| 8.433 71 note  1cal=4. 186 05J(according to regulations of
g 7.355 %107 | 7.5x10 1 6.325 20 x10* measurement)
1.16279 1.185 72107 1,580 9510 | 1 i
: : e [ uika k) )
[&]
uég 1 2.38889x10°*
3 1
note  1W =1J/s, PS:franch horse powar 4.166 05x 10

1PS =0. 735 5kW (according to regulations of measurement

Enforcement law)

1cal =4. 186 05J(according to regulation of measurement )

71

note
measurement )

1cal =4. 186 05J (according to regulations of
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