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1. SCOPE 

1.1 This specification COVf.!r8 the lJ(meral 
requirements for petroleum base hydraulic 
oil. This oil is identified by NATO symbol 
H-515. 

Z. APPLICABLE DOCUMENTS 

2.1 The folJowing specifications and stand­
ards, of the issue in e1fect on date of invi­
tation for bids, form a part of the specifi­
cation: 

SPECIFICATIONS 

FlmElW.t 

'rI'-T-656 - Trieresyl Pbosphate 

:MlLlTABY 

MIL-F-5504 - Filters, Hydraulic, 
MIL-F-5602 	 Aircraft Fluid; Ref­

erence, Shear Sta­
bllity 

STANDARDS 

FEDBRAL 

Fed. Test 
:Method Std. 
No. 791 - Lubrieants, Liquid 

MILITARY 

MIL-STD-I05 ­

MIL-STD-290 ­

Fuels, and Relat«l 
Products; Methods 
of Testing 

Sampling Procedures 
and Tables for In­
spection by Attri­
butes 

Packaging, Packing, 
and Marking of Pe, 
troleum Product~ 

(Copies of speci&eations. standards, drawi.nf(s. and 
publication required by contractors in connection 
with specific procurement functions should be ob­
tained from the procuring activity or as dire.:ted by 
the contracting offlcer.) 

3. REQUIREMENTS 

3.1 Qualification. The oil furnished under 
this specification shall be a product which 
has been tested .and has passed the qualifica­
tion tests specified herein. 

3.2 Materials. The oil shall consist of petro­
leum products with approved additive ma­
terials to improve the viscosity temperature 
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characteristics and resistance to oxidation of 
the finished product. Tricresyl phosphate in 
the amount of 0.5 ± 0.1 percent by weight 
shall be used as the antiwear agent. 

3.3 Petroleum Base Stock Requb·ements. 
The properties of the petroleum base stock: 
used in compounding the finished oil, before 
the addition of any other ingredients re­
quired herein, shall be as specified in table L 

TABU: I 

Pf'op6f'ties 01 Petf'oleum 8(18' Stock 


Valat 

Pour Point (max)l -59.•" C (-76.0· F) 

FIaah Point (min) 93.S· C (200.0· F) 

Add or Bue No. (max) 0.10 

Preeipitatlon No. o 


3.3.1 Specific Gravity. The specific gravity 
of the base stock shan be determined but 
shall not be limited. Samples of base stock: 
submitted for acceptance tests shall not vary 
by more than ±0.OO8 at 15.60 C/15.6° C 
(60.00 F) from the specific gravity of the 
original sample submitted for quaUfieation 
tests. 

3.3.2 Color of Base Oil. The color of the 
undyed base oil shall be not darker than 
Number 1 ASTM Union Colorimeter when 
tested as specified in 4.4.1. 

:l.4 Additive Materials.. 

3.4.1 ViscoBity- Temperature Coefficient 
Improvers. Approved polymeric materials 
may be added to the base petroleum oil in 
quantities not to exceed 10 percent by weight 
of active ingredient in order to adjust the 
viscosity of the finished fluid to the va1ues 
specified in 8.5. 

3.4.2 O:ridatimt Inhibitors. Approved oxi­
dation inhibitors shall be added to the blend 
oil in quantities not to exceed 2 percent by 
weight. 

3.4 Antiwe4r Agent. The trieresyl phos­

phate shall conform to the requirements of 
Specification TT-T-656 with the added're­
quirement that the free phenol content of the 
TCP shall be limited to a maximum of 0.05 
percent by weight when tested as specified 
in 4.4.6. 

3.5 Finished on. The properties of the ftn­
ished on shall be as specified in table II and 
in 8.5.1 through 3.5.7. 

TABLE II 
Properties 01 Fi1ri81r.ed Oil 

Vi8eoait}' in centlstokea at 10.0 
5404· C (180· F) (min) 

Viaeoalt}' in centlatokes at 600 
-40- C (-40- F) (max) 

Pour point (max) --69.4.- C (-'16.0· F) 
FJub point (mln) 98.3· C (200.0· F) 
PreeipitatlonNo. o 
Acldorba.seNo. (max) 0.20 

3.5.1 Color. The oil shall be clear and 
transparent, and shall contain red dye in con­
centration not greater than 1 part of dye per 
10,000 parts of oil by weight. There shall be 
no readily discernible difference in the color 
of the finished oil and the standard color 
when tested as set forth in 4.4.2. 

3.5.2 CorroBion and Oril4tion StGbilull. 

3.5.2.1 Corrosimt. The change in weight f)f 
steel, aluminum aUoy, magnesium alloy, and 
cadmium-plated steel when subjected to the 
action of the hydraulic oil for 168 hoUl'8 at 

10 20121.10 ± C (2500 ± F) shall not be 
greater than ± 0.2miUigrams per square 
centimeter of surface. The change in weight 
of copper under the same conditions shall be 
no greater than ± 0.6 milJigram per square 
centimeter of surface. There sh8n be no 
pitting, etching, nor visible corrosion on the 
surface of the metals when viewed under 
magnification of 20 diameters. A Blight stain 
on the surfaee of the copper shan be· per­
mitted. but dark brown, gray. or b1aek: stain 
shan be cause for rejection. A slight discolor­
ation of the cadmium shall also be permitted. 
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3.5.2.2 Resistance to Ox·idation. The oil 
shall not have changed more than -5 or +20 
percent from the ol'iginal viscosity in centi· 
stokes at 54.4° C (130.0° F) after the oxida­
tion-corrosion test. The acid or base number 
shall not have increased by more than 0.20 
over the acid or base number of the original 
sample. There shall be no evi(\ence of separa­
tion of insoluble materials nor gumming of 
the oil. 

3.5.3 Stability at Low Temperature. The 
oil shan not gel, crystallize, solidify, nor 
show evidence of separation of insoluble ma­
terial after being maintained at a tempera­
ture of -54° C (-65° F) for 72 hours, At 
the end of the storage time, turbidity shall 
be not greater than that shown by the tur­
bidity standard. 

3.5.4 Shear Stability, When tested as 
specified in 4.4.1, the hydraulic oil shall meet 
the following requirements: 

3.5.4.1 The percentage viscosity decrease 
of the hydraulic oil, measured in centistokes 
at 54.40 C (130.00 F) and at -40° C 
(-40° F), shaU be no greater than the per­
centage viscosity decrease of the shear sta­
bility reference fluid. Specification MIL-F­
5602, when the tests are run consecutively in 
the same apparatus with the pumping rate 
of the hydraulic oil under test at least as 
high as that of the reference fluid but not 
more than 10 percent higher. 

3.5.4.2 At the conclusion of the shear-sta­
bility test, the acid or base number shall not 
have increased over the original acid or base 
number by more than 0.20. 

3.5.5 S1fJeUing of Synthetio Rubber. When 
tested as specified in 4.4.3, the volume in­
crease of the standard synthetic rubber L 
by the test fluid shall be within the range of 
19.0 to 26.5 percent. 

3.5.6 Evaporation. When tested as speci­
fied in 4.4.4, the residue after evaporation 
shaU be oily and shall not be hard nor tacky, 

3.5.7 Coppe-r-Strip Corrosion. When the 
oil is tested as specified in 4.4.5, the corro­
sion produced shan be less than No.3 of the 
ASTM corrosion scale. 

3.6 Workmanship. The oil shall contain no 
admixture of resins, rubber, soaps, gums, 
fatty oils, oxidized hydrocarbons, nor any 
other additive unless specifically approved 
by the qualifying activity. The oil shan be 
entirely homogeneous. The oj) shan contain 
les.., than 0.005 percent water. At no time 
during the blending process nor any opera­
tions subsequent thereto shall the tempera­
ture of any of the components of the fluid, 
or the fluid itself, be greater than 1490 C 
(3000 F). Immediately before final packag­
ing the oil shall be filtered through a 10 
micron filter conforming to Specification 
llIL-F-5504. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Classifialtion of Tests. The inspection 

and testing of hydraulic oj] shall be classi­

fied as follows: 


4.4.1 Q?«uijication Tea t 8. Qualification 
tests are those tests accomplished on samples 
submitted for quaJification as a satisfactory. 
product. 

4.1.1.1 Qualification of Petroleum Base 
Stock. Separate qualification tests shall be 
conducted for each petroleum base stock or 
blend of base stocks. Approval granted on 
hydraulic oj] manufactured from one base 
stock shall not apply to Qils manufactured 
from any other base stock. 

4.1.2 Acceptance Teats. Acceptance tests 
shall be accomplished on material to be sup­
plied undel' contract or order. 

4.2 QuallfteatioD Tests. 

4.2.1 Sampling Instructions. Qualification 
tt>.st samples shall consist of 10 gallons of 
hydraulic oil, 1 gallon of the petroleum on 
base stoek before the addition of additive 
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.agents, 8 ounces of the additives used for im­
proving the viscosity temperature coefficient, 
8 ounces of tricresyl phosphate. and 1 ounce 
of the compound used for improving the oxi­
dation stability. In the event that adcUtives 
are supplied as concentrated solutions. an 
equivalent quantity ot the solvent shan be 
furnished. Samples shall be forwarded to the 
activity speeified in 6.4 and prominenth' 
identitled by securely attached durable tags 
marked with the foUowing information: 

~.e for Qualification Test 
HYJ)RAULIC FLUID, :PETROLEUM 

BAsE, AIRCRAFT AND ORD­
"'T:A lJ'1E 

lotame of Ingredient (tor ingredient 
material) 

Product Code No. 
Name of Manufacturer 
Submitted by (ft4me) (date) for Quali~ 

ficatlon tests in accordance with the 
requirements of Specification MIL­
H-5606A under authorization (refer. 
ence authorizing letter). 

4.2.1.1 Qualification samples shaU be a~ 
companied by a certified. test report contain· 
ing complete information as to the source 
and type of base stock and additive materials 
used, the formulation and composition of the 
finished oiJ, and laboratory data shoQg 
quantitative results of aU tests required by 
this specification. Separate qualification tests 
shall be required for each base stock used. 

4.2.1.2 Formulation. SAeet8. An exampJe ot 
a satisfactory form for the formulation sheet, 
indicating the percentage and nature of each 
ingredient. is as follows: 

Petroleum oil base stock 
(composition) percent 

Viscosity index improver (mir's 
name and No.) percent 

Trieresyl phosphate additive 
(mfr's name and No.) percent 

Oxidation inhibiror 
(mfr's name and No.) percent 

4.2.2 Tests. Th~ qualification tests of hy. 
draulic oil shall consist of aU the tests speci­
fied under 4.4, "Test Methods." 

4.3 Acceptance Tests. Acceptance tests 
shaH consist of sampling tests only. 

4.3.1 Ins'pection requirements shall be in 
accordance with Fed. Test Method Std. No. 
791, method 9601. 

4.3.2 Sampling Plan a.nd Tests. Except as 
provided for in 4.3.3, acceptance test samples 
shall be seJected in accordance with Fed. 
Test Method Std. No. 791, method 8001, and 
shall be subjected to all of the tests desen'bed 
under 4.4, '-rest Methods," except for the 
following: 

Paragraph No. 
S. 	 Corrosion and oxidation 

stabiHty "4.1 
b. Shear stability 4.4.1 
Co Evaporation 4.4.4 

4.3.2.1 The hydraulie oil may be subjected 
to any of the tests specified herein which the 
procuring activity considers necessary ro 
determine conformance ro the requirements 
of this specification. 

4.3.3 Samplifag fO'f lnapecti4m 01 Filled 
COff.t4merB. A random sample of filled con­
tainers shall be selected from each lot in 
accordance with Standard MIL-STD--105 at 
Inspeetion Level II and Acceptance Quality 
Level (AQL) - 2.5 percent defective to 
verify compliance with all the stipuJations of 
this specification regarding fill, elosure, 
marking, and other requirements not invoh'­
ing tests (see 4.4.'1). 

4.3.8.1 MIL-STD-I0S. When Standard 
MlIrSTD--105 speeiftes an action by the 
Government, it shaU, at the option of the 
Government, be performed either by the Gov­
ernment or by the contractor under the 
supervision of the Government inspector. 

4.3,4 Reiectioa au Retest. Failure of any 
sample of hydraulie oil to conform to any one 

Downloaded from http://www.everyspec.com



of the requirements of this specification shaH 
be cause for the rejection of the lot repre­
sented. Hydraulic oil which has been re­
jected may be reworked fA> correct the de­
fects and resubmitted for acceptance. Before 
resubmitting, fuU particulars concerning 
prevjous rejection and the action taken to 
correct the defects found in the original 
shall be furnished the inspector. Units re­
jected after retest shall not be resubmitted 
without the specific approval of the procur· 
ing activity. 

4.4 Test Methods. 

4.4.1 The following tests shall be con­
ducted in accordance with the applicable 
method given in Fed. Test Method Std. No. 
791: 

Teat Method No. 

a. Pour point 	 201 
b. Flash point 	 1103 

c. Aeid or base No. 5105 

d. Precipitation No. 3101 

e. Specific gravity 401 

f. Color 	 102 

g. Viscosity 	 305 

h. 	 Corrosion and oxidation 
stability 5308 

i. Stability at low temperaturr 202 

j. 	 Shear stability of hydraulic 
oils 3471 

k. Water by distil1ation 3001 

4.4.2 Color of Finish.ed Oil. The color of 
the hydraulic oil shan he c()mpared with a 
standard sample pl'cpared by adding one 
part of (\ye, -National Aniline and Chemical 
Company "Oil, Red 0" to 10.000 parts of an 
oil not darker than AS'J.'M Number 1. The 
comparison shall be made ill 4-ounce sampli 
bottles using method 102 of Fed. Test Metll.. 
od Std, No. 791. 

4.4.3 SweUing 01 Synthetic Rubbe-r. The 
increase in volume of synthetic rubber due 
to the swelling action of the hydraulic fluid 
shall be determined in accordance with meth. 
od 3603 of Fed. Test Method Stet No. 791 

MIL-H-5606A 

except that comparative tests using high- and 
low-swell reference fluids need not be per­
formed. The swelling test shall be performed 
on three sampJes of standard synthetic ru\).. 
ber L (see 6.4) and the average of the 
three results shall be reported. The test shall 
not be vaJid if the values of the percentage 
of volume swell for the individual tests differ 
fl'om each-other b~' morE' than 5 percent. 

4.4.4 Evaporation. A microscope slide shan 
he immersed in the hydraulic oil at room 
temperature. It shall then be removed and 
suspended by one end in an air oven at 
65.6° C (150.0° F) for 4 hours. After re­
moval of the slide and cooling to room tem­
perature, the residual film shall be oily, and 
neither hard nor tacky. 

4.4.5 COlJ/Jcr-Strip Corrosion. The test 
sha11 be conducted in accordance with method 
5313 of Fed. Test Method Std. No. 791 ex· 
cept that time of test sha1l be increased from 
3 to 72 hours. 

4.4.6 Free Phenol Content of Tricresyl 
Phosplutte. A 109 samp1e of the trieresyl 
phosphate RhaJl be weighed and transferred 
to a 250 ml volnmt>tric flask Fifty ml of 
sodium hydroxide solution (2.5 percent) at 
65° C (149° F) ):Ihnn br! added and the flask 
shaken vigorooRly for 3 minutes. This solu­
tion shalJ be diluted to 250 m1 and filtered. 
A 100 ml portion shall then be pipetted into 
a 300 011 flask fot' titration. After the aliquot 
sample hn::\ been llil)Ctted into the SOO ml 
flask, the 15 mi of sodium bromide-bromate 
solution (containing 10.09g of sodium bro­
mide and 2.95g of sodium bromate per liter) 
shalJ be addefl from a. burette, and then 5 ml 
of concentrated hYllrochloric acid (sp gr 
l.19). The hydroehl"rie acid shall be added 
Iluickly and the fuobe-r stopper put in place 
immediate1y after which the flask shall be 
shaken and allow(?cl to stand for 15 minutes. 
Tnn mJ of pot!lSsium iodide solution (6 per· 
cent) shall be added and the solution tit ­
rated with O.05N sodium thiosulfate solution 
(Nat S 20a), using stareh solution (1 percent) 
as an indicator. The starch solution shan be 
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added near the end of the titration. The be run as above using the same reagents. 
fadi)1" out of the blue color marks the end The percentage of free phenols (cresol) shan 
poin If the titration. A b1ank titration shan be calculated as follows: 

J N&zS.O. (blank) -ml NaAO. (sample) x normality!) x 4.50 rt. f h I 
Weight ot Sample 

• N..,.~ 	 t.v of Uie -u- thiaolfate eolutloa 

4., Imrpection 01 Filled Contai1l.er8. Each 
sam 1 filled container selected in accordance 
with ~.8.8 shall be examined for defects of 
the container and the closure, for evidence 
of leakage, and for unsatisfactory markings. 
Each sample filled container shall also be 
weighed to determine the amount of the con­
tents. Any container in the sample having 
one or more defects or under required fill 
shall be rejected, and if the- number of de­
fective containers in any sample exceeds 
the acceptance number for the appropriate 
sampling plan of Standard MIL-STD-10ts, 
the lot represented by the sample shall be 
rejected. Rejected lots may be resubmitted 
for acceptance tests provided that the con­
tractor has removed or repaired all non-con­
forming containers. 

5. PREPARATION FOR DELIVERY 

5.1 PaekagiDg and PaekiDg. The paclc:a.g­
ing and Packing of the hydraulic oil shall be 
in accordance with Standard llIL-STD-290 
except that the tops and bottoms of the 
hermetically sealed containers shall not be 
painted. The type and size of the containers 
shall be as specified by the procuring activ­
ity (see 6.2). All materials used in the con­
struction of the containers shan be such as 
will not atrect or be affected by the con­
tained hydraulic oil. Before filling, _all con­
tainers shall be thoroughly cleaned and 
inspected to insure absolute absence of dirt, 
corrosion products,' water, or other materials 
which would contaminate or interfere with 
satisfactory operation of -the hydraulic oil. 
The cleanliness of the containers shall be 
positive. 

5.2 MarkIng. The m.arldng of the hydraulic 
oil containers shall be in accordance with 
Standard MIL-STD-290. In addition to 8JlY 

=- ,0 	 roo p eno s 

special inar:king required in the contract or 
order, the unit containers shan also .be 
mark.ed with the following information: 

NATO Symbol H-515 

INSTRUCTIONS: DESTROY' TIDS 
CONTAINER WHEN EMPTY. THIS 
OIL IS NOT INTERCHANGEABLE 
WITH HYDRAULIC FLUID; CASTOR­
OIL BASE (BLUE COLOR) 

6. NOTES 

6.1 Intended use. The hydraulic on cov­
ered by this specification is intended for 
use in automatic pDots, shock absorbers, 
brakes, fiap-eontrol metlJanisms, and other 
hycJr8ulic systems using aynthetic sealing 
material. 

6.1.1 This fluid is not interchangeable with 
hydraulic lIuid, castor oil base, Specification 
MIL-H-7644 (USAF)' nor hydraulic lIuid, 
nonpetroleum base, automotive Specification 
VV-F...451. 

6.2 Ordering data. Proeurement documentS 
should specify the following: 

a. 	Title, number. and date of th~ speei.
ftcatioli, 

b. Type and size of containers 

e. Quantity 

'd. Selection of applicable IEWels ot 
packaging and packing. 

6.2.1 The material should be purchased by 
volume, the unit being a U.S. gallon at 
15.6° C (600 F). For Service p~ the 
hydraulic oil will not be purchased in other 
than l-quart or l-gallon containers. 
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6.2.2 List 01 Qualified Products. Products 
considered acceptable under this specification 
are listed in QPL-5606 and subsequent re­
visions thereto. 

6.3 Qualification. With respect to products 
requiring qualification, awards will be made 
only for such products as have, prior to the 
bid opening date, been tested and approved 
for inclusion in the applicable Qualified 
Products List whether or not such products 
have actually been so listed by that date. 

6.3.1 The attention of suppliers is called 
to this requirement, and manufacturers are 
urged to arrange to have the products that 
they propose to offer to the Federal Govern­
ment tested for qualification -in order that 
they may be eligIble to be awarded contracts 
or orders for the products covered by this 
specification. Information pertaining to quali. 
fication of products covered by this speci­
fication may be obtained from the Com­
mander, Wright Air Development Center, 
Attn: WCRTR-l, Wright-Patterson Air 
Force Base, Ohio. 

6.4 Samples of the standard synthetic 
rubber L for the test specified in 4.4.8 may 
be obtained from the Commander, Wright 
Air Development Center, Attn: WCRTR-3, 
Wright-Patterson Air Foree Base, Ohio. 

MIL-H-5606A 

6.5 Provisions of this specification are the 
subject of international standardization 
agreements. When amendment, revision, or 
cancellation of this specification is proposed. 
the departmental custodians will infor' 
their respective Departmental Standardiz; 
tion Office (DepSo) 80 that appropriate a 
tion may .be taken respecting the intern: 
tional agl'c.t;!ment concerned. 

Notice. W);N, Government drawings, speeificatiol' 
or other <latu. lire used for any purpose other thl 
in connection with a detinitely related GGvernme... 
I'TOeUl"ement olleration, the United States Govern­
ment thereby incurs no responsibility nor any obli­
gation whatsoever; and the filet that the Govern­
ment may have formulated, fumished, or in any way 
supp1ied the said drawings, specifications or other 
data is not to be l'P.garded by implication or othel"­
wise as in any manner lice~sing the holder or any 
other person or corporation, or eonve)'ing any rights 
01· permission to manufacture, use, or sell any pat­
ented invention that may in any way he related 
thereto. 

C1UIodiaul 
Army--Ordn_ Corp. 
NavY-Bureau or Aero_utles 
AirF_ 

Othtll' ialerest l 

lutematloaal (See eeedcm 6.) 
Ama1-EQSJ;r 
Na~Me 

Prepvl•• aettrit71 
AlrF_ 

'1 


Downloaded from http://www.everyspec.com


