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1 .  GENERAL: 

Previous vers ions o f  AIR810 were devoted e x c l u s i v e l y  t o  MIL-H-5606, s ince i t  
was the most w lde ly  used h y d r a u l i c  f l u i d  i n  m i l i t a r y  a i r c r a f t  a t  t h a t  t i m e .  
Since the  l a t e s t  r e v i s i o n  o f  AIR810A, however, which appeared i n  1968, 
MIL-H-5606 has been rep laced i n  many a p p l i c a t i o n s - b y  the l e s s  flammable 
s y n t h e t i c  hydrocarbon-based f l u i d  MIL-H-83282. MIL-H-6083, a r u s t - i n h i b i t e d  
vers ion  of MIL-H-5606 has found use i n  the  h y d r a u l i c  systems of tanks and 
armored veh ic les ,  a long w i t h  MIL-H-46170, a r u s t - i n h i b i  t e d  v e r s i o n  o f  
MIL-H-83282. Thus, the scope o f  t h i s  r e v i s i o n  o f  AIR810 has been expanded t o  
inc lude a l l  f o u r  o f  these f l u i d s .  

The purpose o f  t h i s  r e p o r t  i s  t o  o f f e r  gu ide l ines  fo r  dec id ing  when the 
respec t ive  f l u i d  has degraded t o  an e x t e n t  t h a t  warrants replacement i n  
h y d r a u l i c  t e s t  stands. The most s e n s i t i v e  h y d r a u l i c  components i n  systems 
us ing  the  sub jec t  f l u i d s  w i l l  d i c t a t e  the l i m i t s  o f  contaminat ion or 
degradat ion permi t ted  f o r  each case. 
are the  general concerns o f  knowledgeable p ro fess iona l  s. However, the  
experience and judgment o f  engineers and operators  respons ib le  fo r  the  
equipment must be r e l i e d  upon t o  determine when h y d r a u l i c  f l u i d  is t o  be 
rep1 aced. 

The gu ide l ines  incorporated i n  the A I R  

in U.S.A. 
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2, MIL I -  H 5606 AND MIL - -  H 6083 FLUID CHARAC TERISTICS: 

Although hydraulic fluid manufacturers are reluctant t o  reveal the exact 
formulas of their products, the approximate compositions of these fluids are 
well known, and numerous details can be found in the texts of the actual 
specifications. MIL-H-5606, and MIL-H-6083 are both based on a low-vi scosi ty 
naphthenic petroleum base stock with a flash point ofharound 8 2 O C  (closed 
cup), Thls base stock is thickened t o  the required viscosities by the 
addition of polyacrylate viscosity index improver, The fluids must supply a 
certain degree of antiwear protection, which is achleved by the addition of 
approximately 0.5% tricresyl phosphate. Up to 2% antioxidant may be 
present. Until recently, no pour point depressants could be used in either 
fluid, however, the latest E-revision of MIL-H-5606 permi ts them. MIL-H-6083 
must provide rust and' corrosion protection, and this is accomplished by the 
use of sulfonate additives such as barium dlnonyl naphthalene sulfonate or 
calcium alkylbenzene sulfonate. The specification sets out llmlts on the 
amount of chloride and sulfate that can be present I n  the sulfonate used. 
Both fluids must meet llmlts on the amount of Particulate contamination 
present. 

Some required properties for the two fluids are summarized in the table below: 

Properties o f  
6E.  MIL - -  H 6083D 

6E MI L-H-6083D 

Viscos1 ties (centistokes) 

1 OOOC 
4OoC 

1 00°C 

4'90 
13.2 -- 14 mlnlmum 

Flash Polnt, ASTM 092 -- 200°F (93°C) minimum 
F1 ash Poi nt , ASTM D93 82°C minimum -- 
Acid or Base No. (ASTM D664) 0.2 maximum 0.2 maximum 
Water (Karl Fi scher> 100 ppm maximum 0.05% (500 ppm) maximum 

Along wi th the degree of particulate contamination, these are properties 
likely to be monitored by the hydraulic fluid user. 

2,l Chanae in Fluid Properties of MI L-H-5606 and MI L-H-6083 Durina Use: 

2.1.1 Vlscosltv: The use of polyarcrylate viscosity index improvers in these 
fTuids is necessary in order to achieve the desired viscosities, but their 
presence creates the problem known as shear instabil i ty. Under conditions 
of high shear, such as are normally found in a high pressure aircraft 
hydraul i c system pump, the acrylate polymer i s gradual ly sheared down in 
t o  lower molecular weight fragments, with a resulting loss in fluid 
viscosity at operating temperature. Actually, both temporary and 
permanent losses in viscosity occur. In the region of high shear, there 
is often a temporary loss wlth the result that the pump or component does 
not see the same fluid viscosity that would be observed in the 
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2 . 1 . 1  (Continued): 

l a b o r a t o r y .  
l u b r i c a t i n g  p r o p e r t i e s  o f  the f l u i d ,  t h i s  form o f  shear i n s t a b i l i t y  must 
be considered by design engineers, however, s ince i t  i s  o n l y  temporary, i t  
would n o t  be observed by personnel mon i to r ing  the  f l u i d  viscosity. 
permanent v iscos i ty  loss ,  on the o ther  hand, must d e f i n i t e l y  be considered 
i n  dec id ing  when the f l u i d  i s  t a  be changed o u t .  I n  one study, samples of 
used MIL-H-5606, drained f rom opera t iona l  F-4 a i r c r a f t  by Wright-Patterson 
A i r  Force Base personnel , were  found t o  have 100°F v i s c o s i t i e s  ranging 
from 13.76 cent is tokes  t o  12.12 cent is tokes .  I n  many cases, the v i s c o s i t y  
loss i s  even worse, and 100°F v i s c o s i t i e s  as low as 10 cent is tokes  are not  
uncommon. 
e f f e c t s  o f  such a v i s c o s i t y  change are minimal; o thers ,  however, are more 
sensi t i  v e .  

Ox ida t ion  can a l s o  a f f e c t  the v iscos i ty  o f  these f l u i d s .  A s l i g h t  degree 
o f  f l u i d  o x i d a t i o n  may r e s u l t  i n  a v i s c o s i t y  increase; an e x c e s s i v e  degree 
o f  o x i d a t i o n  may r e s u l t  i n  polymer degradation, w i t h  a v iscos i ty  loss 
s i m i l a r  t o  t h a t  caused by mechanical shear. I f  the  sys tem i s  open or 
vented t o  the  atmosphere, some o f  the napthenic base o! 1, which i s  
r e l a t i v e l y  low b o i l i n g ,  may evaporate, and the remaining f l u i d ,  which 
conta ins a l l  the polymer, w i l l  increase i n  v iscosi ty.  Occasional ly,  a 
"ho t  spot"  i n  the system may cause enough o f  the  base o i l  t o  evaporate so 
t h a t  the polymer i s  a c t u a l l y  deposi ted i n  a s o l i d  or semisol id  s t a t e ,  
causing p lugging o f  f i l t e r s  and freeze-up o f  valves and servos. 
dispersed metal p a r t i c l e s  i n  h y d r a u l i c  f l u i d s  may a c t  as a c a t a l y s t  t o  
o x i d i z e  the f l u i d .  

Since a l o s s  i n  f l u i d  v i s c o s i t y  may adversely a f f e c t  the 

The 

Some h y d r a u l i c  systems are designed i n  such a way t h a t  the 

F i n e l y  

2 .1 .2  Ac id Number: F l u i d  degradat ion i s  o f t e n  accompanied by an increase i n  the 
a c i d  number. Oxidat ion,  for  example, converts suscept ib le  hydrocarbon 
components o f  the  base o i l  i n t o  carboxy l i c  ac ids,  which may cause 
cor ros ion  o f  suscept ib le  metal Components. How much a c i d i t y  can be 
t o l e r a t e d  w i l l  again depend upon the c o n f i g u r a t i o n  and meta l lu rgy  o f  the 
i n d i v i d u a l  system. 

A bu i ldup i n  the base number ( t h a t  i s ,  an increase i n  a l k a l i n i t y )  would 
normal ly  n o t  be expected dur ing  f l u i d  use. Should i t  occur,  contamination 
should be suspected. 
presence o f  e x c e s s  base i n  the su l fonate  r u s t  i n h i b i t o r .  Also, an 
abnormally low base number would i n d i c a t e  a Toss o f  cor ros ion  i n h i b i t o r  
dur ing  s e r v i c e .  Q u a l i t y  assurance procedures should, o f  course, de tec t  
and r e j e c t  such f l u i d  before i t  i s  e v e r  in t roduced i n t o  a sys tem.  

A h igh  base number i n  f r e s h  MIL-H-6083 suggests the 

2.1.3 Flash and F i r e  Po in t :  One o f  the major drawbacks o f  both MIL-H-5606 and 
MIL-H-6083 i s  the low f l a s h  p o i n t  o f  the base stock. 
f l a s h  p o i n t  dur ing  use would obv ious ly  be undesi rab le,  and would probably 
r e f l e c t  contaminat ion by some low-bo i l ing  flammable so lvent .  An increase 
i n  the  f l a s h  p o i n t  could i n d i c a t e  evaporat ive loss  o f  base o i l ,  o r  
poss ib le  e x c e s s i v e  contaminat ion w i t h  nonflammable so lvents  such as 
tri c h 1 o r o t r  i f 1 uore thane o r  t r i  c h l  oroe thy1 ene. 

A f u r t h e r  drop i n  
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2.1.4 Hater  Content:  The water content  on bo th  f l u i d s  i s  c o n t r o l l e d  by the  
s p e c l f l c a t i o n s .  MIL-H-6083, because o f  the  na ture  o f  the  su l fona te  r u s t  
i n h i b i t o r ,  has more of  a tendency t o  p i c k  up excess water from the  
environment, b u t  pa radox ica l l y  the  su l fona te  tends t o  p r o t e c t  the  system 
from the  adverse e f f e c t s  o f  the  water i t  p i cks  up. However, hard 
p r e c i p i t a t e s  o f  barium s u l f a t e  may be formed, which can cause wear o f  
component surfaces du r ing  f l u i d  c i r c u l a t i o n .  A lSomge ls  may be formed, 
which can r e s u l t  i n  system blockage. MIL-H-5606 I s  n o t  p a r t i c u l a r l y  
hygroscopic,  b u t  Inasmuch as It i s  n o t  a r u s t - i n h i b i t e d  f l u i d ,  an increase 
I n  mois tu re  conten t  beyond the  s p e c i f i c a t i o n  l i m i t s  cou ld  be more 
serious. Unl ike the  phosphate e s t e r  type h y d r a u l i c  f l u i d s ,  whlch have 
of ten conta lned c o n t r o l l e d  amounts of  water, gross amounts of  water i n  
hydrocarbon hydraul  I c f 1 u1 ds are usual l y  undesi rab1 e and should be removed. 

I t  should be noted t h a t  a maximum o f  500 ppm H20 by-weight i n  MIL-H-6083 
may lead to  c o l d  weather ope ra t i ng  problems f o r  t h i s  f l u i d  owing t o  I c e  
crystal fo rmat lon ,  
elements I n  hydraul  i c  systems. As an a l  t e rna te ,  MIL-H-6083 can be vacuum 
dehydrated t o  main ta in  water l e v e l s  below 200 ppm H20 by-weight. 

I c e  c r y s t a l s  can c l o g  small o r i f i c e s  and filter 

3, N I L  -H-83282 AND MIL-H-46170 FLUID CHARACTERISTICS: 

A l  Chough MIL-H-83282 was designed fo r  hydraul  i c systems t h a t  p rev ious l y  used 
MIL-H-5606, and MIL-H-46170 was l i k e w i s e  designed t o  rep lace  MIL-H-6083, 
these two f l u i d s  a re  s l g n l f l c a n t l y  d i f f e r e n t  from the two petroleum-based 
f l u l d s  discussed i n  sec t i on  2, Both MIL-H-83282 and MIL-H-46170 are 
formulated w i t h  a p o l y a l p h a o l e f i n  syn the t i c  hydrocarbon base stock. The 
spec i f i ca t i ons  r e q u i r e  t h a t  t h i s  base s tock  have f l a s h  and f i r e  p o i n t s  o f  205 
and 245OC (open cup) r e s p e c t i v e l y .  Thus, these two f l u i d s  a re  s i g n i f i c a n t l y  
l e s s  flammable than MIL-H-5606 and MIL-H-6083 and are  o f t e n  r e f e r r e d  t o  as 
"fire r e s i s t a n t . "  I n  o rder  t o  meet the  seal  s w e l l  and the  low temperature 
v l s c o s l t y  requirements,  the  s p e c i f i c a t i o n s  permi t  the a d d i t i o n  o f  b lend ing  
f l u i d s  such as d i e s t e r s  i n  concentrat ions up t o  33%. T r i c r e s y l  phosphate i s  
recommended t o  meet the ant iwear  requirements,  and o x i d a t i o n  i n h i b i t o r s  o f  
the pheno l ic  type are  s p e c i f i e d  i n  amounts n o t  t o  exceed 1%. MIL-H-46170, 
l l k e  MIL-H-6083, must  p rov ide  s i g n i f i c a n t  r u s t  and co r ros ion  p r o t e c t i o n  to  
suscept l  b l e  components. No p a r t i c u l a r  i n h i b i t o r  i s requ i red ,  b u t  the  
o r i g l n a l  vers ions of  the  s p e c i f i c a t i o n  suggested t h a t  acceptable r e s u l t s  
cou ld  be ob ta ined by the  use o f  barium d inony l  naphthalene su l fona te .  
V l s c o s i t y  index improvers and pour p o i n t  depressants are n o t  pe rm i t ted  i n  
e l t h e r  f l u i d ,  
denoted as c lasses de f ined i n  NAS 1638. 

Both f l u i d s  have t o  m e e t  p a r t l c l e  count requirements u s u a l l y  
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3. (Continued): 

Some r e q u i r e d  p r o p e r t i e s  f o r  the  two f l u i d s  are summarized below: 

P roper t i es  o f  
MIL-H-83282C and MIL-H-46170B 

MIL-H-83282C M I  L-H-461708 

V i  scosi t i e s ,  c e n t i  stokes 
(ASTM D445) 

100°C 3.5 minimum 3.4 minimum 
40°C 14.0 minimum 19.5 maximum 

-40°C 2200 maximum 2600 maximum 
F lash /F i re  Po in ts  (ASTM 92) 204.4"C/245"C minimum 218"C/246"C minimum 
Water (Ka r l  F i  scher) 100 ppm maximum 0.05% maximum (500 ppm) 

Pour P o i n t  (ASTM D99) -55°C maximum -54°C maxi mum 
Ac id  or Base Number 0.10 maximum (ASTM D664) 0.2 maximurn (ASTM D974) 

(ASTM D1744) 

3 . 1  Chanae i n  F l u i d  P roper t i es  o f  MIL-H-83282 and MIL-H-46170 Dur ina Use: 

3 . 1 . 1  

3.1.2 

V i s c o s i t v :  Ne i the r  o f  these f l u i d s  conta ins a v i s c o s i t y  index improver 
and, as a consequence, n e i t h e r  i s  sub jec t  t o  the  shear i n s t a b i l i t y  and 
v i s c o s i t y  loss observed i n  MIL-H-5606 and MIL-H-6083. Ox ida t i on  o f  
MIL-H-83282 and MIL-H-46170 normal ly  leads t o  an increase i n  v i s c o s i t y ,  
a l though under o r d i n a r y  ope ra t i ng  cond i t i ons  the  increase w i l l  be low. 
F i n e l y  d ispersed metal p a r t i c l e s  may a c t  as a c a t a l y s t  t o  o x i d i z e  the 
f l u i d .  
presence o f  some low-vi  scosi t y  contaminant such as f u e l  or so l ven t .  

Ac id  Number: Degradat ion o f  the  two s y n t h e t i c  hydrocarbon f l u i d s  may be 
accompanied by an increase i n  a c i d  number. Ox ida t i on  i s  one cause; bu t ,  
w i t h  MIL-H-83282 and MIL-H-46170, the  poss ib i  1 i ty  o f  a c i d  genera t ion  
through h y d r o l y s i s  must be taken i n t o  account. Both f l u i d s  conven t iona l l y  
con ta in  s u b s t a n t i a l  amounts (up t o  33%) OP l u b r i c a n t  d i e s t e r s ,  i n  o rder  t o  
achieve the  des i red  low temperature and seal s w e l l  c h a r a c t e r i s t i c s .  
Es ters  a re  manufactured by the  r e a c t i o n  o f  a l c o h o l s  and ac ids ,  w i t h  water 
be ing formed as a byproduct.  However, a t  h igh  temperatures,  the  r e v e r s e  
r e a c t i o n  can a l s o  occur;  ea ters  can r e a c t  w i t h  water t o  form a lcoho ls  and 
ac ids ,  w i t h  a r e s u l t a n t  increase i n  a c i d  number. This  r e a c t i o n ,  c a l l e d  
h y d r o l y s i s ,  i s  ext remely slow, and r a r e l y  presents  a problem except where 
gross contaminat ion by water i s  a f a c t o r .  

A decrease i n  v i s c o s i t y ,  on the  o t h e r  hand, u s u a l l y  i n d i c a t e s  the 

3 .1 .3  F lash and F i r e  Po in ts :  The r e l a t i v e l y  h igh  f l a s h  and f i r e  p o i n t s  o f  
MIL-H-83282 and MIL-H-46170, compared t o  those o f  MIL-H-5606 and 
MIL-H-6083, have been a major reason f o r  the  increased use o f  syn the t i c  
hydrocarbon f 1 u ids  , I n  the  fi e l  d, the  changeover o f  a i r c r a f t  hydraul  i c 
systems from MIL-H-5606 t o  MIL-H-83282 was o f t e n  c a r r i e d  out by s imple 
a t t r i t i o n ,  w i t h  the  syn the t i c  base f l u i d  be ing added as make-up when the 
l e v e l  o f  MIL-H-5606 became low. Thus, t he re  a re  many a i r c r a f t  f l y i n g  w i t h  
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3,1,3 (Continued): 

mixtures of MIL-H-83282 and MIL-H-5606 having flash and fire polnts 
intermediate between the two. When MIL-H-83282 o r  MIL-H-46170 are the 
only fluids in the system, lower flash points would reflect contamination 
by low-boillng solvents or fuel. 

3 J  '4 Wate r Content : The water content of the two fluids i s  controlled by the 
specifications at 100 ppm maximum for MIL-H-83282 and 500 ppm maximum for 
i t s  rust-lnhibi teci counterpart MIL-H-46170, Diesters are slightly 
hygrosopic, and tend t o  pick up moisture if drums or containers are 
allowed t o  remain open for extended periods of time prior t o  filling a 
.system, Compressed air if used for reservoir super charge may also be a 
source of moi sture'. Since MIL-H-83282 contains no rust inhibitor, the 
presence of excess moisture could present a problem for susceptible metal 
parts and, of course, over long periods of time, the possibility of 
hydrolysls must also be considered. If the fluid temperature is high 
enough that the moisture can evaporate from the system, there i s  usually 
no problem. Because of the presence of the rust inhibitor, MIL-H-46170 i s  
less susceptible t o  problems caused by moisture, however, gross amounts of 
water are obviously undesirable. It should be noted that a maximum of 
500 ppm H20 by-weight in MIL-H-46170 may lead t o  cold weather operating 
problems for this fluid owing t o  ice crystal formation. Ice crystal can 
clog small orifices and filter elements in hydraulic systems. A s  an 
al ternate, MIL-H-46170 can be vacuum dehydrated t o  mai ntai n water 1 eve1 s 
at or below 250 ppm H20 by weight.' 

4. -NATION: 

Contamination of the fluids can occur from many sources. The effects of 
moisture have already been discussed in 2.1.4 and 3.1.4. This section will 
deal with particulate and solvent contamination. 

4.1 P.x.tkulate-Contamination: Modern hydraulic systems are extremely sensi tive 
t o  the presence o f  small particles. Certain systems components have 
tolerances in micrometer range and can be plugged o r  scored by 
microscopic-sized debris i n  the fluid, Particles may also lodge in seals 
and gaskets where they can act as abrasives o n  moving parts. 
fluids when originally packaged meet rigid particle count standards, but 
this cleanliness is compromised as soon as the fluid containers are open. 
Once in the system, wear debris such as particles of metal and seal material 
rapidly reduce the cleanliness of the fluid. 
compensate for this problem, but, nonetheless, an increase in particulate 
contamination i s  a common cause for fluid change-out. 

All four 

In-line filters partly 

4,2 Solvent Contamination: Two types of solvents have traditionally been used 
In flushing hydraulic systems and cleaning components, and both periodically 
find their way into hydraulic fluid. Hydrocarbon solvents such as Federal 
Specification P-D-680, if present in sufficient quantities, can lower the 
flash and fire points of the fluid. They may also cause excessive swell o f  
seals and gaskets. Chlorinated solvents such as t r ich lorot r i f luoroethane 
and trichlorethylene can cause serious corrosion and sludging problems in 
hydraulic systems. There are well documented cases of valve sticking in 
MIL-H-5606 fluid, which were eventually traced t o  the presence of 
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4.2 (Cont inued):  

c h l o r i n a t e d  so l ven t  and mois ture a t  e leva ted  temperature. Gelat inous * 

sludges con ta in ing  c h l o r i n e  have been repor ted  i n  systems where MIL-H-83282 
had been contaminated w i t h  trichlorotrifluoroethane. As a r e s u l t ,  the A i r  
Force has moved away from the use o f  c h l o r i n a t e d  so lvents  i n  s e r v i c i n g  
hyd rau l i c  systems,  b u t  these so lvents  s t i l l  p e r s i s t  i n  many i n d u s t r i e s .  The 
amount o f  c h l o r i n a t e d  so lvent  t h a t  can be t o l e r a t e d  i n  a f l u i d  w i thou t  
causing co r ros ion  and sludge i s  n o t  known w i t h  any degree o f  c e r t a i n t y ;  i t  
depends t o  some ex ten t  on the  system design c h a r a c t e r i s t i c s .  Contamination 
by so lvent  i s  another common cause for  f l u i d  change-out. Ch lor ina ted  
so lvent  contaminat ion removal f rom the f l u i d  by p u r i f i c a t i o n  i s  an 
a l  t e r n a t i v e  t o  f l u i d  change-out. 
has, i n  many cases, proved a s u i t a b l e  a l t e r n a t i v e  t o  f l u i d  replacement. 

The use o f  vacuum dehydrat ion equipment, 

5. RECOMMENDATIONS-SUGGESTIONS FOR CHANGING OUT A HYDRAULIC FLUID: 

I t  should be noted again t h a t  there  are no absolute r u l e s  f o r  determin ing 
when a h y d r a u l i c  f l u i d  has become s u f f i c i e n t l y  degraded or contaminated and 
can no longer  per form s a t i s f a c t o r i l y  i n  a g iven system. 
however, t o  be conservat ive when a doubt e x i s t s .  Usua l l y  the cos t  o f  the 
f l u i d  i s  considerably  l e s s  than the  cos t  of the h y d r a u l i c  system, and i t  i s  
b e t t e r  t o  s a c r i f i c e  a f e w  ga l l ons  o f  f l u i d  t h a t  may s t i l l  be usable than t o  
r i s k  f a i l u r e  o f  a key pump, va lve,  or servo. An a l t e r n a t e  a c t i o n  would be t o  
c o n d i t i o n  the  f l u i d  w i t h  p u r i f i c a t i o n  equipment. With t h a t  i n  mind, the 
f o l l o w i n g  gu ide l i nes  summarized i n  the at tached Tables I and II are o f fe red .  

I t  i s  b e t t e r ,  

5.1 MIL-H-5606 and MIL-H-6083: MIL-H-5606 and MIL-H-6083 should be changed o u t  
when the  v i s c o s i t y  a t  40°C drops t o  10 cent is tokes ,  or when the a c i d  number 
has increased by 0.2 over  i t s  o r i g i n a l  value. Usua l l y  subs tan t i a l  
degradat ion w i l l  have occurred by the  t i m e  e i t h e r  o f  these two l i m i t s  i s  
met .  A drop i n  the  f l ash  p o i n t  below s p e c i f i c a t i o n  l i m i t s  i s  a l s o  cause for  
changing o u t  the  f l u i d .  
s igna l  evaporat ion o f  the base o i l .  
temperature, r a t h e r  than a change o f  f l u i d ,  i s  suggested here. When the 
mois ture content  o f  MIL-H-5606 exceeds 150 ppm, the  f l u i d  should be 
changed. 
the presence o f  the  su l fonate  r u s t  i n h i b i t o r ;  550 ppm i s  the  suggested 
maximum for  t h i s  f l u i d .  The t o t a l  c h l o r i n e  content ,  an i n d i c a t i o n  o f  the 
amount o f  c h l o r i n a t e d  so lvent  contaminat ion,  should be kept  below 200 ppm. 
P u r i f i c a t i o n  t o  undersaturate the  f l u i d  w i t h  respec t  t o  c h l o r i n e  and water 
contaminat ion i s  a safeguard. 

An increase i n  v i s c o s i t y  or f l a s h  p o i n t  could 
A change i n  system design or opera t ing  

A h igher  amount o f  water can be t o l e r a t e d  i n  MIL-H-6083 because o f  

5.2 MIL-H-83282 and MIL-H-46170: MIL-H-83282 and MIL-H-46170 should be changed 
o u t  when the v i s c o s i t y  a t  40°C has increased by lo%, or when the a c i d  number 
has increased by 0.2 over  the o r i g i n a l  values. A drop i n  the  f l a s h  p o i n t  
below the s p e c i f i c a t i o n  l i m i t s  i s  a l s o  cause for  change-out. 
s i g n i f i c a n t  decrease i n  the  f l u i d  v i s c o s i t y  a t  40 or l O O " F ,  for  example, 1 5 %  
i s  u s u a l l y  an i n d i c a t i o n  o f  so lvent  contaminat ion and the f l u i d  should be 
changed prompt ly .  
grounds for  removal. For MIL-H-46170, h igher  l e v e l s  o f  water can be 
t o l e r a t e d ,  and 600 ppm i s  the recommended maximum for  t h i s  f l u i d .  The t o t a l  
c h l o r i n e  content ,  an i n d i c a t i o n  o f  the amount o f  c h l o r i n a t e d  so lvent  
contaminat ion,  should be kept  below 200 ppm. 

Any 

For MIL-H-83282, a mois ture conten t  above 300 ppm i s  

                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

                                                                                          

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r81

0b

https://saenorm.com/api/?name=3870bbdeb7beeea50ce03c79f670ffa2


-- - -- ~ - -  -- 
SAE A I R * 8 L O B  87 6 8357340 0008672 7 

AIR810 IRE"* B I SAE, Page 8 

5.3 P a r t i c u l a t e  Contaminat ion:  The tendency t o  generate '  deb r i s  t h a t  shows up as 
p a r t i c u l a t e  contaminat ion i n  the  h y d r a u l i c  f l u i d  v a r i e s  cons iderab ly  from 
one h y d r a u l i c  system t o  another .  L ikewise,  the  s e n s i t i v i t y  o f  i n d i v i d u a l  
systems t o  t h e  degree o f  p a r t i c u l a t e  contaminat ion i n  the  f l u i d  d i f f e r s  
g r e a t l y .  A r a p i d  inc rease i n  d i f f e r e n t i a l  pressure across an i n - l i n e  f i l t e r  
i s  an i n d i c a t i o n  t h a t  the  f l u i d  i s  excess ive ly  contaminated w i t h  p a r t i c u l a t e  
ma t te r  and f u r t h e r  a n a l y s i s  o f  the  f l u i d  i s  recommenäed. I n  t h i s  area, t he  
i n d i v i d u a l  must ,  t o  a l a r g e  ex ten t ,  e s t a b l i s h  h i s  own g u i d e l i n e s  as t o  when 
t h e  h y d r a u l i c  f l u i d  i s  excess ive ly  contaminated. 

6. REFERENCE: 

1.  M i l i t a r y  S p e c i f i c a t i o n  MIL-H-5606 "Hydrau l i c  F l u i d ,  Petroleum Base; 
A i r c r a f t ,  M i s s i l e ,  and Ordnance": Rev is ion  E, 29 August 1980, Amendment 
1, 2 March 1984. 

2 ,  M i  1 i t a r y  S p e c i f i c a t i o n  MIL-H-6083 "Hydrau l i c  F l u i d ,  Petroleum Base, For 
Prese rva t i on  and Operat ionf1:  
5 May, 1982. 

Revi s i o n  D, 28 September 1973, Amendment 3, 

3, M i l i t a r y  S p e c i f i c a t i o n  MIL-H-83282 t lhydrau l i c  F l u i d ,  F i r e  Res is tan t ,  

4 .  Mi l i ta ry  S p e c i f i c a t i o n  MIL-H-46170 "Hydrau l i c  F l u i d ,  Rust I n h i b i t e d ,  

Syn the t i c  Hydrocarbon Base, A i r c r a f t "  Rev is ion  B, 10 February 1982. 
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5, L ipp,  L. C. "Halogenated Solvent-Induced Cor ros ion  I n  Hydrau l i c  Systems," 
P r e p r i n t  No. 78-AM -42A, American Soc ie ty  o f  L u b r i c a t i o n  Engineer ing.  
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TABLE I 
MIL-H-83282 HYDRAULIC FLUID CHARACTERISTICS AND SUGGESTED USE LIMITS 

R 

Test Method 

ASTM D445 

New In-Servi  ce 

14 + lo ,  -15% 

F1 u i  d L i m i t  Proper tv  

V i  scosi  t y  

U n i t  & L i m i t  

Cent i  stokes , 
Min, @ 40°C 

O C ,  Min Flash P o i n t  ASTM D92 
(Open Cup) 

ASTM D664 

205 205 

Acid Number MG KOH/Gram 
Max 

PPM 
Max 

Percent By 
Volume, Max 

0 .10  0.30 

To ta l  
Water 

Free 
Water 

ASTM 01744 
(Kar l  F i  scher)  

ASTM 02709 
(Cen t r i  fuge) 

1 O0 300 

None No Measurabl 
Free Water . (<.01%) 

50 200 To ta l  
Chl o r i  ne 

P a r t i c u l a t e  
Con tami n a t  i on 

Gas 
Chromotographi c 

SAE ARP598 
Counter 

Automatic 

P PM 
Max 

Max Count Per 
100ML Sample 
Size Range 

Micrometers 
5-15 

16-25 
26-50 
51-100 

Over 100 

NAS 1638 16388 
Class 4-6 Class 7 

1 OK 64K 
1K 11.4K 

150 2025 
20 360 
5 64 

MIL-H-46170B HYDRAULID FLUID CHARACTERISTICS AND SUGGESTED USE LIMITS 

New In-Servi  ce 

19.5 +lo ,  -15% 

I F l u i d  L i m i t  Proper tv  

V i s c o s i t y  

Test Method 

ASTM O445 

U n i t  & L i m i t  

Cent i  stokes, 
Max, @ 4OoC 

Flash P o i n t  ASTM 092 
(Open Cup) 

O C ,  Min 

Type II 
TYP@ 1 

MG KOH/Gram 
Max 

PPM 
Max 

Percent By 
Volume, Max 

218 218 
204 204 

0.20 0.40 Acid Number ASTM 0664 

To ta l  
Water 

Free 
Water 

ASTM D1744 
(Kar l  F i  scher 

ASTM D2709 
(Cen t r i f uge )  

500 600 

None 

50 

NAS 1638 
CTass 4-6 

1 OK 
1K 

150 
20 
5 

No Measurable 
Free Water 
(<.01%) 

200 To ta l  
Ch lo r ine  

P a r t i  cu l  a t e  
Contami n a t i  on 

Gas 
Chromotographi c 

SAE ARP598 
Counter 

Automatic 

PPM 
Max 

Max Count Per 
IOOML Sample 
Size Range 

Micrometers 
5-1 5 

16-25 
26-50 
51-100 

Over 100 

16388 
Class 7 

64K 
11.4K 
2025 

360 
64 
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TABLE II 
MIL-H-5606 HYDRAULIC FLUID CHARACTERISTICS AND SUGGESTED USE LIMITS 

New 
f%id 

13.2 Min 

82 

0.20 

1 O0 

None 

50 

NAS 1638 
Class 4-6 

1 OK 
1K 

150 
20 

5 

In-Servi  ce 
L i m i t  

10.0 Min 

ProDertv 
v i s c o s i t y  

J2sukmd 
ASTM 0445 

U n i t  & L i m i t  

Cen t i  stokes, 
Min, @ 4OoC 

O C ,  Min F lash P o i n t  ASTM D92 

ASTM D664 

(Open Cup) 
82 

Ac ld  Number MG KOH/Gram 
Max 

PPM 
Max 

Percent By 
Volume, Max 

0.40 

T o t a l  
Water 

Free 
Water 

ASTM 01744 
( K a r l  F i  scher)  

ASTM D2700 
(Cen t r i  fuge) 

150 

No Measurabl 
Free Water 
( < . O l % )  

200 To ta l  
Ch lo r ine  

Gas 
Chromotographi c 

PPM 
Max 

Max Count Per 
100ML Sample 
Size Range 

Micrometers 
5-1 5 

16-25 
26-50 
51-100 

ü v e r  100 

P a r t i c u l a t e  
Contaminat i  on 

SAE ARP598 
Counter 

Automat ic 

NAS 16388 
Class 8 

64K 
11.4K 
2025 

360 
64 

I.1Ib-H-éOB3E HYDRAULIC FLUID CHARACTERISTICS AND SUGGESTED USE LIMITS 

In-Servi  ce 
L i m i t  

10.0 Min 

New 
F l u i d  

13.0 Min 

82 

0.20 

500 

None 

50 

NAS 1638 
Class 4-6 

1 OK 
1K 

150 
20 

5 

morirtv 
v i  scosl  t y  

Jest M E ~ U  

ASTM 8445 

U n i t  & L i m i t  

Cen ti stokes, 
Min, @ 40°C 

ßlash P o i n t  ASTM D92 

ASTM O664 

(Open Cup) 
O C ,  Min 82 

A c i d  Number MG KOH/Gram 
Max 

PPM 
Max 

Percent By 
Volume, Max 

0.40 

To ta l  
Water 

Free 
Water 

ASTM 01744 
(Kar l  Fi scher)  

ASTM 02709 
(Cen t r i  fuge) 

550 

No Measurable 
Free Water 
( <  ,Ol%) 

200 To ta l  
C k l  o r i  ne 

P a r t i c u l a t e  
Con t ami na t i on 

Gas 
Chromotographi c 

PPM 
Max 

Max Count Per 
100ML Sample 
Size Range 

Micrometers 
5-1 5 

16-25 
26-50 
51-100 

Over 100 

SAE ARP598 
Counter 

Automati c 

16388 
Class 8 

64K 
11.4K 
2025 

360 
64 
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