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7 What is O —ring?

. 0 -RINGS

O -ring is a kind of sealing ring
to be installed in grooves. If
subject to proper pressure,

it will change to shape“Q" (round
shape).

It can be used to seal oil, water,
air, gas and other fluids, both
static and dynamic.
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2 Characteristics and kinds of NOK
O -rings

2 — 7 Characteristics

1. Small installation space is required. 3. Wide application

Shape and structure of O —ring installation If properly selected, the O —ring can be used
portion can be designed in a very simple way that in the temperature range of —60C - +220T, in
makes the machine small and light — weighted. water, oil, air and other gas and chemicals.
2. Easy to use. 4. Multi - choice and cheap - priced

Shape of O —ring and the installation portion All kinds of materials and dimensions are

can be very simple, so It's very easy to install and available, and the price is very cheap.
remove.

2 —2 Kinds

Table — 1 shows the kinds of NOK O -rings, and the dimensions are of JIS, 1SO, JASO, AS and
NOK standards.

Table — 1 Standards for NOK O -ring

application : For
Kind For general machinery For vehicle aifcratt
SO [NORMONRUBBERT oy o d AS568 (former
S JSB2401 | tncusries | "iS s | NOKSamce JASO Fa04
dard genaral) S edg1) | NOK S8 standard ARPSE8)
IS symboll characteristic | T30 | matenial symboljmatarial symbo} JASO symbol| characteristic |material symbo
7] 4 i
e 3| Class 1 A |mineral oll resistant Clae 1A, | miners) of rsisiin)
o ! . -
3 g Class 1 B |mineral oil resistant Class 2 gasoling resistant
D Of Ciass 2 | gasoline resstant Class3 [Pmal and veg |  aAgpg
§ Q animal and  vag- UsE5 A305 etable ol resistant
& Q| Class 3 tubie ol Tessant A305 Class 4 C hat resistant A105
-3 uso1 F201 Class 4 D hat resistant
Q| Clags 4 C| ot resistant F201
! Class 4 E hot resistant
Class 4 0|  hot resistant Class 5 coolant resistant
H* wear resistant
— — - . » Saorigs* (for [crosa —section diamier © 1.8 seres o
Q D |5 + P seriea(for static and dy- £ sudles Uor t 1000 series ) Tor:abetic sank:
= §- y : I'E : ¥ static static and dy- | 1w pressure sia Grous < seafion damier O2.4 sorio ing( fermar
3 §[rarnic seeig) nami sealng) (1€380) | [lorma 2000 0010) | poree| ANG22T)
g 3 * G senes(for static sealing ) Seahng * G series (lor mprsrqs[s:'fci; vons — pecion dmm;m ®3 5 series| 10r dynamic
s g, ; {formar 3000 sark
] E V series {for vacuum flange ) static sealing) icsaaling) ::;T;r :rgm ::un:ynam-c spaling) sealing
: ¢ JIS B2406(For static and dy- JIS B 2406(lor |NOK § standard
Shape and dimension | .. sealing) —  |stalic and dy | NOKSS JASO F404 .
of installation groove | yis 82290 (1or vacuum llange) namicsealing) | standard
JIS B 2407
m™ ﬁr’—: spiral type
backup rin 2 — - -
R T2 ':: biascut type
T3 =7 endless type

note: #NOK, S and SS sereis are designed for minimize machinery, espacially for those require small thickness O - rings.
note. JIS standards that are refer to aircraft, such as W1516, W1517, W2008, W1537 and W1538, have been abolished.
* Material H is the name of NOK material symbol.
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Figure —1 The relationship between the inner diameter and thickness of
NOK O -rings
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.~ Materials of NOK O -rings

. —7 Characteristics of the materials required

Because O -rings will generate stress when so material should be chosen according to specific
being squeezed, the required basic characteristic application.

of the materials used is to keep proper stress when
it has not deformed abnormally.

This is also required in real application.
Compound rubber is the best material with this

characteristic

But one material can not solve all problems,

NOK has all kinds of materials avail

permanent set at

able.

low compression hot and cold
istance
weather N\ e reaiy
resistance +— oil
:f.ii.am N chemical
resistance

.+ —2 Kinds and characteristics of materials of NOK O —rings

NOK has standard materials that are JIS and
JASO standards compliant and special materials

tact us directly.

for special applications. Table -2 shows general

Talbe -2 Kinds and characteristics of materials of NOK O -rings

used materials. For special materials, please con-

] NOK | kinds of - JIS standard
kind [material characteristic ((equivalent
symbol| _ rubber 401 symbol) |
A305 nilfile rubber Maost generally ulsed material, wﬂlh good oil, wear and hot resistance. [t Class 1 A
(NBR) s fit for pneumatic purpose O —rings.
A105 | Ludile rubber |With the same characteristic to A305, but better hardness and pressure| Class 1 B
(NBR) resistance.
Al22 et With good resistance to kerosene and other light fuel oils. It's fit for fuel
(NBR) nitrile rubber | purpose O —rings. Class 2
R189 | styrole rubber |With good resistance to animal and vegetable oils in glycol brake fluid. | Class 3
@ | 8503 | With the widest working temperature range among compound rubbers| class 4 ¢
g (VMQ) silicone rubber with good hot and cold resistance.
o F201 Most extensively used compound rubber with best oil, chemical and hot| ~jaes 4
g |(FKm) | fluoro rubber | ociciansce. ClasetD
3 T767 . The hot resistance is better than nitrile rubber, and it has special resistance to it' s|.
;: (ACM) ATy rubtiey especially fit for internal combustion engine oil, gear oil and torque converter oil, Class 4 E
@ | E116 lethylene propy-|With great resistance to coolant, steam, vegetable oil, brake fluid, and| jags 5+
{EPDM )|lene rubber non —inflammable vegetable cil, but it can not be used with mineral oil.
GE07 | hydrogenated |,y 0 ; o »
(HNBR)| nitrile rubber With better hot, oil, weather wear resistance and hardness than nitrile rubber. H
UUS65 | NOK IRON RUBBER |With good rear and oil resistance, but will age in oils with chemical
(PU) |(polyurethane  rub- | activity.
U801 ber) With the same characteristic to U565, but better hardness and pressure
(PU) |y inow aupees|2nd wear resistancs.
5 (‘E%SF?, {palyurethane rubber} it the same charecteristic to A305, but better cold resistance.
g | Arag | nitrle rubber [With better gas and weather resistance than other nitrile rubbers. It has
o |[(NBR)| .. been certified by Japanese LPG (liquefied petroleum gas) association.
@ TITE THURET Twith better life time than other ethylene — propylene rubbers, and as it can|
| | E700 be used for water rotating rings; and with other characteristics, such as
(EPDM) i 5 ina - abill
§ |ethylene — hardness. wear and chlorine resistance, and solvent cracking ability.
S740 [propylene rub-|With better hot water and steam resistance than other silicone rubbers,
3 |[(vMQ) and with greal compressive permanent set
g} ber With the same ofl, chemical and hot resistance o F201, and It s coid
z FLG6B oy resistance is the best among fluororubbers. It's extensively used in
2 | (FKM) |silicone rubber gasoline applications.
F440 With the same oil, chemical and hot resistance to F201, and it's fit for ?as
(FiKM fluoro rubber |leaking prevention in semiconductor manufacturing devices as other flu-
KM) ororubbers do. And it has good compressive permanent set.
#  Class 4 E and Class 5 are standard materials for JASO F404.
#  Material Hiusrthemame of NOK material symbol.
4
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.7 — Standard values and test values of the NOK O -ring standard

materials

Table 3 —1 Standard values and test values (average values from real tests)

—

kind of | JIS symbol Class 1 A Class 1 B Class 2
aterial NOK equivalent A305 A105 Al22
application | for mineral oil application | for mineral oil application for gasoline application
est item  \[**@n0ard valielsiandard value| test value [standard value | test value lstandard value| test value
hardness (durometar A 70 5 71 90 £5 91 70 £5 71
normal | tensile srength (Mpa)l > 9.8 20.8 > 14 18.1 >9.8 20.9
condition|_elongation (%) > 250 340 = 100 150 > 200 420
tensile stress (Mpa) 2.7 4,5 —. >2.7 4.3
{at 100% elongation)
temp. and time 120°C 70h 120°C 70h 100°C 70h
aging change in hardness (Painls <+10 +3 <+10 +3 <+10 +4
test  |change le sirength (% <=-15 +2 <=-25 +10 <=15 +4
change in elongation (% <-45 -7 <-55 =37 <=-40 -23
compression| temp. and time 120°C 70h 120°C 70h 100°C 70h
set test | compression set(% ) <40 [ 13 <40 | 26 <25 ‘ 18
temp. and time 120°C 70h 120°C 70h 23%C 70h
oil oil used lubricant No. 1 lubricant No. 1 fuel oil No. 1
|ubiamlluuuhﬁflgEiﬂhaImS[Pmtﬁ -5~ +8 +0 -5~ +8 +3 -8-~0 -1
test 1 |change in tensie strength (% <-15 +2 <-20 -13 <-15 -4
+ change in elongation (% <—40 -12 <-40 -23 <-25 =5
change in volume (% )] -8~ +5 -3.6 -8~ +5 -4.3 -3-4+45 +0.6
temp. and time 120°C 70h 120°C 70h 237 70h
) oil used lubricant No. 3 lubricant No, 3 fuel oil No. 2
O | enge in erdoess (os)] 15 ~0 7 —10-~ +5 _8 —20 -0 ~12
fesistance  eintensiesiengh (%] <-25 =1 <-35 13 <-45 _32
1est 2 | ange i songaion (%] <35 _13 <-35 _13 <—45 )
change in volume (%)| 0~ +20 +11.8 0~ +20 +10.7 0~ +30 +24.3
Wm;:;mre THin ABlUe (0] — 24 . -23 - -22
bending test elongation 50%

TR0 value is short for Temperature — Retraction, O —ring can best take advantage of rubbers’

which means the recoverability at low temperature flexibility, and low temperature bending ability could

condition, for rubbers, it's bending recoverability. be concluded from TR value. 10 in "TRi" refer to
the temperature at which 10% set is recovered.
From experience, we can know that this value al-
ways shows the limitation of O —ring’ s low tem-
perature bending ability.

I
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Class 3 Class 4 C JIS symbol kind of
R189 S503 NOK equivalent symbol | Material
ffor animal and vegatable ol appiication for hot application application -
standard vall test value | standard value | test value |standard value/test value test item
70 +5 73 70 +5 70 hardness (durometer A)
>9.8 19.4 >34 6.1 tensile strength (Mpa) normal
= 200 350 > 60 150 elongation (% ) condition
>2.7 6.1 = 4.9 tensile stress (Mpa)
(at 100% elongation)
100°C 70h 230%C 24h temp. and time
<+10 +2 <+10 +1 change in hardness (Points) | aging test
<-15 6 “=210 +12 change in tensile strength (% )
<-45 -9 <-25 -6 change in elongation (% )
100°C 70h 175°C 22h temp. and time compression
<25 | 10 <30 | 10 compression set (% ) set test
100°C 70h 175°C 70h temp. and time
brake fluid lubricant No. 1 oil used oil
-15~0 =8 10 ~ +5 -5 change in hardness (Points) resistance
<—40 -5 <-20 +1 change in tensile strength (% ) test 1
<40 -11 =20 ) change in elongation (%)
0D~ +12 +2.5 0~ +10 +4.5 change in volume (% )
— = temp. and time
e S oil used sl
. . change in hardness (Points) reslstance
= — change in tensile strength (% ) test 2
— - change in elongation (% )
. e change in volume (% )
low
- -51 — -43 TR value (°C )elongation 50% | temperature
bending test

I
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Table 3 —2 Standard values and test values (average values from real tests)

#  Material H is the name of NOK material symbol.

I

kind of | JIS symbol Class 4 D Class 4 E* Class 5*
LRIBTIANOK el F201 1767 E116
for hot application for hot application | for coolant application
test item e ajavie|standard value| test value |standard value| test value |standard value | test value
hardness (durometer A 705 71 70 £5 73 70 £5 72
normal | tensile sirength (Mpa) >9.8 14.2 >5.9 12.8 >9.8 20.9
condition|_€longation (% ) > 200 230 > 100 180 = 150 220
tensile stress (Mpa) ~1.9 41 ; .27 55
(al 100% elongation)
temp. and time 230C 24h 150°C 70h 120°C 70h
aging | hange in hardness (Painis <+5 0 <+10 +2 <+10 +1
test  |changaintensiiestrength (% <-10 -4 <-30 +2 <-20 -2
changs in elongation (% <—25 —10 <—40 -13 <—40 —4
compression|_temp. and time 175°C 22h 1507 70h 120°C 70nh
set test |compression set (% <40 | 7 <60 | 30 <40 | 5
temp. and time 175%C 70h 150°C 70h 100°C 70h
il oil used lubricant MNo. 1 lubricant No. 1 coolant
resistance|change in hardness (Ponis)] —10 - +5 +0 -7 -+10 -3 -5~ 45 +1
test 1 [change in tensile strengh (% <-20 +2 <-30 +2 <-30 -16
change in elongation (% <-20 -4 <-40 -7 ==-30 -6
change In volume (% )| -5~ 45 +0.0 =5 = 45 -0.3 -5=+10 +1.2
temp. and time 175°C 70h 150°C 70h —
. oil used lubricant No. 3 lubricant No. 3 -l
Ol | bange n hadoess (Poins)] =10 ~ +5 _2 -20~0 -13 —
[OSIStance  oeniensiesrengh (%] <—20 =7 <40 -15 =
tast2 change in elongation (% <=-20 +9 <=-40 -9 —
|change in volume (%) -5~ +5 +2.4 0~ +30 +16.9 —
wm;‘;:Iure T valug: () _ ~15 _ -18 _ -49
[pendingtest elongation 50%

TR value is short for Temperature - Retraction, O -ring can best take advantage of rubbers’

which means the recoverability at low temperature flexibility, and low temperature bending ability could

condition, for rubbers, it's bending recoverability. be concluded from TR value. 10 in "TR." refer to
the temperature at which 10% set is recovered.
From experience, we can know that this value al-
ways shows the limitation of O —ring’ s low tem-
perature bending ability.

=
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#  Class 4 E and Class 5 are the standard material for JASO F404.

H NOK standard NOK standard  |Jis symbol fkind of
G607 U565 U801 NOK equivalent symbal[T12t€
for wear application |for pressure applicationifor pressure + wear application application g
standard value | test value |standard value | test value [standard value | test value |standard value/test value| / test item
70 5 70 90 5 g2 935 95 hardness (durometer A)
= 16.7 23.5 >19.6 28.4 =29.4 43.1 |tensile strength (Mpa) normal
> 150 240 = 200 290 = 300 550 |elongation (% ) condition
- - . tensile stress (Mpa)
{at 100% elongation)
120°C 70h 807C 70h 807 70h termp. and time
<+10 +5 -5~ +5 £0 -5~ 45 +0 |changein hardness (Points) biging test
<-15 +4 <-20 +2 <-20 +1 __ |changeintensile strength (% )
<—40 —4 <-20 +1 <—20 +2  |change In elongation (%)
120°C 70h 80°C 70h 80°C 70h temp._and time lbompression
<20 | 10 <40 | 25 <50 | 32 |compression set(% ) set test
120°C 70h 80°C 70h 80°C 70h temp. and time
lubricant No. 1 lubricant No. 1 lubricant No. 1 oil used oil
-5~ +10 +5 -5~ 45 +0 —-5- 45 +0  |changeinhardness (Points) |resistance
<=20 -4 <=-20 -1 <-20 +0  |changeintensilestrength (%) | test 1
<-35 -10 <-20 +2 <-20 -2 |changeinelongation (%)
~-15 ~ +5 -5.2 -5~ +5 +0.1 -5~ 45 -0.3 |change in volume (%)
120°C 70h 80°C 70h 80°C 70h temp. and time
lubricant No. 3 lubricant No, 3 lubricant No. 3 oil used 5
-10~ +10 +1 -5~ 45 =1 -10-~0 £0 change.inhan.ﬁness (Points) rBsIstanca
<-30 +4 <-20 -5 <=-20 -3  |changeintensilestrength (%) test 2
<-30 -6 <-20 +2 <-20 -4 |change in elongation (% )
-10 - +10 +3.3 0=~ +10 +8.5 0~ +10 +5.4 |change in volume (% )
o _o2 B -30 1 _2g TRy value (°C) ta‘n]pcé:;h_ﬂe
elongation 50% betrédsltng

I
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7 How to choose O -ring material

O -rings shown in this document are not fit for designing and manufacturing of medical
devices, so please do not apply them to medical devices that are used to transplant, or
contact body fluid or tissues.
Also if make use of atomic pouser, machine related food, please contact us individually

7 —7 Temperature range and sealing medium

Please choose materials according to specific

Please choose according to Table 4 -1,

application conditions so as to best take advantage which shows O - ring materials’ working tempera-

of O -rings.
Table 4 — 1Choose NOK O -ring material

ture range and their resistance to sealing medium.

i T e e
0 &7 ASBOATAG[ETO0|ST40|FLEBF440]
A arget working temperature R IT ; = =
=01 T1E0) i5a?
A e (o e e i ﬁi’tg;’ul [ i
~EEREE R g RRRan
sealing medium 5, B e sa-s0] | [-50] [ [-35|-5d4_ [-59] B
internal combustion engine ol | & | @ | x alol@éalxl@lololel|C =l alédlo
gear oil elelolx|alol@|lx|@|alolololx|lal@®]lo
machine oil elele ! «xlolelelxlelealelolelxlclel/al
lubricant (spindie ol : i &1 |6 sl@lol x1@1@la@lo @]l x1AIGIE
ail refrigerator oil (mineral oil) 01010 1 x1Al@l0l x]1018181001x | AlOG]
[cup grease @lele(x|arlelolx|@lololele|x|alo][6]
lithium grease e6!l@le!|x|elel@|xl@8lcloldle|lx16160|6]
[siicane grease elele lelelelelelololale.lolol
\urbine oil alelealx]o 8l x18 8ea|lelc 8lx0]|6|6]
oil and wear emulsion elele|alales x| al@ A y @l & lo ol a
. |water and glycol @) alo % A . clalaolola
hydra_\ullc [ohosphate %:fa ol x |x|x]x|ol|l@]|x g x Ix {xlx| x]1®|l0lOl@
il [silicon ail ele|lelolx|le|leo|lele|le|@]|lc(@|le]| «|6]a]
brake fluid Alalal@|lo]lalx|@]|A | x x|AlA|BIO]|A|A
hydraulic torque converter ol | o Fay @_ = Fiy O @ ® Al O ») A @ x A @ »)
light oil and kerosene AlA @ | = x | @ | = x |lo|la Alal® ]| x x| @ | &
fuel oil  [heavy oil AlalOolx] x|@|x] x]alalalalo]lx|x|&|o]
gasaoling Al A x x| & | = P - S x | A C x|l x| @8]
water or warm water Y ) jJolololAalx]@ ololojol@]la] Ol A
steam or hot water ol Ke D-| O] A N} x C * % ) 1€ Al A
waler  er with antiireeza o lolala * g diolololo g g o
cutting fluid with water olololAlA ® AlOta |l alcg Ol & 10| OLA
[20% sall solution Alalalola slelsla slalelale]c
30% sulluric acid solution ololololo Al@®|O & clo|l@lo|l@]|cC
10% nitric acid solution x | = | x| = | x ] 0] =15 Al x x| Ol x| @] A
3 0% sodiumhydroxidesolution| @ | @ | @ | @® | x| x [ x | @ | @ | x | x|@ | @|@® | x| A ]| x
chemical benzene * x x *® *® i g ® x x % x *® % x® O] A
trichloro ethylene | oo | | ow | A Al = i | & e I s | w | x| A| A
lessence of wing cloc|Cc|@® Olx|l@lOolA]AICIO|B|]O|O)O
aloohol ololojelelelrlolelolcle|elo|elo]0]
acetone - o ol o B A TR - (S o B x| O-A | o] w
lliguefied petroleum gas clol®l x| x]@lalx ojol@lx|=x|@|&
coal gas glol@lalaleglo]a clelalslel|lel]
gas ozone Alalalale|® @@ AlN|l©@|B|@|O
freon R134a * ®x | A ® * % x| 8 % * % x| 8 | = ® ®
i[reon 22 Alalalolx|alalalals|=|alalalz|Ala
Food Hygiene Law* @ @ [ ) [CHNC]
others I\«la::uur‘r!1 gas - 10‘mmHg |® | @ | @ 7] @ 8| @ =
vacuum 10 ¢ - 10 “*mmHg [] @
lsakage =)
©:resistance, O :resistance in normal condition., A :resistance in specific condition,  x :no resistance,
* Please contact NOK if you want to use these material,
9
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NOK'’ s off the shelf rubber materials

Besides standard materials, NOK also has all kinds of specific application rubber

material off the shelf. Please provide us with valuation form, as sometimes new molds are needed.

Table 4 -2 NOK'’ s off the shelf rubber materials

Kind  [applcation and charaviisic/50(durometer A)|60(durometer A)|  70(durometer A)  [80(durometer A)|90(durometer A)
universal AlB62 A402 A305 Class 1A A403 A105
A I A
o for fuel A179 equfaf;Ifffo%ngﬁz A147
(NBR) for LPG AT46
for low temperature AG27 AG26 ASBO A3T77
for food hygiene A3BB A168
butyl rubber(lIR) universal B383(75)
styrenebitadanerubbed3BR) universal R189 Class 3
universal 5796 gggiEa?e!gf tso?:gsg?lg
silicon rubber oe hydrolyc deconposior] e EeiAd - —_—
(vMQ) for high intensity 582
for UL SE81 S520
for waterproofing |S208 (with oil)
luorosficanerubber(FYMO) universal - I 924 - |
for low p E270 5386 331
ethylene - propy- | for brake fluid | EB22 E116 Class 5 E340 E619 |
lene rubber(EPDM for water E270 E616 E;I:;: 2:55 E340
for R134a E116 Class 5 E340
universal GE07TH* G361 G506
hydrogenated | for R134a G636 G861(75) G859
nitrile rubber  [for low temperature G294 G1 15(%)_
(HNBR)  {forwaterand glycol G124
for high pressure G588(95)
acrylic rubber universal T767 Class 4 E T183
(ACM)  [igriow temperature and S 1667
universal and for CS F195 T134 F201 Class 4 D Fz204 F940
for wear F320 F274(75) F753 Fas57
fluoro rubber for additive FP13 FP33
(FKM) for low temperature FLB8
for leakage Fa40
chioroprenebberlCR) | iversal M352

) :Hardness in brackets are Shore Hardness A values. :# H : NOK material symbol for HNBR.

o

(
Table 4 -3 Material kinds of NOK’s colored O —ring
Kinds of rubber | Reference (SAE ARP 1832 material color)
hydrogenated nitrie rubber (HNBR) Green
flucrorubber (FKM) Brown
ethylena - propylena rubber(EPDM) Purple
chloroprene rubber(GR) Red
silicon rubber (VYMQ) red brown
fluorosili rubber (FVMQ ) cyan
nitril rubber(NBR) No equivalent color
acnylic rubber (ACM) No equivalent color

I
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