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(ASTM-D 439-84)

ZEMAL T (CF); at Percent Evaporated® =g Vapor /. Liquid- Ratio?
=g 500 ; el miEa 9 . Test:tem:po V/L
= 10% max - % 909 max | = 5 2 perature. i
min max max max
‘ : e CLE) -
A 70(158) 77(170) 121(250) 190(374) 225(437) 2 60(140) 20
B 65(149) 77(170) 118(245) 190(374) 225(437) 2 56(133) 20
C 60(140) 77(170) 116(240) 85(365) 225(437) - 2 51(124) 20
D 55(131) 77(170) 113(235) 85(365) 225(437) 2 47(116) 20
E 50(122) 77(170) +110(230) 85(365) 225(437) 200 41(105) 20
= MMU' g/t Ente Al =g o HEeEs | OlE| &
=y 1) ErEAl S et
=2 ai_fjl"; (g7 gal). "max THE mg /100 | 8F wt%, max | -minutes, : ! i
kpa(psi), -max 5 o pYer max mLomax |2 o 7 o i Jo s
A - 62(9.0) ~0.013(0.05) 1.1(4.2) No.l 5 0.10 0.15 240 c
B 69(100): 0.013(0.05) 11(4.2) No:l 5 010015 240 c
C 79(11.5) 0.013(0.05) 11{4.2) No.l 5 0.10 0.15 240 c
D 93(135) 0.013(0.05) 1.1{4.2) No.l 5 0.10 015 240 c
E 103(15.0) 0.013(0.05) 11(4:2) Nol 5 010 0.15 240 c

A At 1013 kpa pressure(760 mm Hg).
8 The intentional addition of lead Compounds is not permitted. Current EPA promulgations call for 0.013g of lead per litre(0.05 mon) maximum
and 0.0013 g of phosphorus per lire(0.005 g/gallon) maximum. by Test Method D 3231. effective duly 1.

Standard Specification for
DIESEL FUEL OILS!

TABLE 1 Detailed Requirements for Diesel Fuel QilshH

(ASTM Designation D 975-81)

Catbon Distiltation : ;
Flash Cloud fater ‘an Residue Ash Temperatures. Viscosity §E Cobper Cetane
Point, | Point: | "Sedi= | on. 10%" |Weight o{F) £ Suifur. | Strip | Num®
Gratle of  Diesel: Fuel’ Oil, T T ment. Residuum.:| . % 90% Kinematic, -cst at .| Saybolt, SUS at: | Weight | Corro- ber®
(F) wl'o o Point a0t CH0E % sion |
Min Max 5] Max | Maxs | Max ] M M M Max M ] Max ] ek Max i
No.: 1.D'Avola, “distillate  fuel il "for 38 # 005 015 0017 e 288 13124 344 05077 No.i3 | 1404
engines - an ' service - requ - | (100} : {550} : S : SR
tring“frequest speed and ‘load :
change: ; st ;
No: 2D A duliate fuel oil of ‘lower 52 n 0.05 035 001 2826551338 19 41 326 401 050 No.:3 40%,
“Yolatitey “for* engines' in'in""| {125) (540) (640 : : A :
dustrial - and- heaw - mobile
sevice. ;
No.:4D A fuel oil.for Tow; and me- | 7. ::55 " 050 010 55 240 450 1250 207 S 307
dium speed engines. {130}

A To meet special operanng conditions, modifications of individual limiting requirements may be agreed upon between purchaser, seller, and
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manufacturer.

B ]t is unmalistcto specify low-temperature properties that will ensure satisfactory operation on a broad basis, Safisfactory operation should be
achieved in most cases if the cloud point {or was apperance point) is specified at 6 above the tenth percentile minimum ambient temperature
for the area in which the fuel will be used. The tenth percentile minimum ambient temperatures for the United States are shown in Appendix
X2. This guidance is of a general nature;some equipment designs, use flow improver additives, fuel proper;es, or a combination thereof, may allow
higher or require lower cloud point fuels. Appfopriate low temperature operability properties should be agreed upon between The fuel supplier
and purchaser for the intended use and expected ambient temperatures.

€ When cloud point less than -12°C (10°F) is specified, the minimum viscosity shall be 1.7 cSt {or mi/s) and the 90% point shall be waived.

D In countries outside the United States, other sulfur limits may apply.

E Where cetane number by Method D 613 is not available, Method D 976 miay be used as an approximation. Where there is disagreement,
Method D 613 shall be the referee moned. .

F Low-atmospheric temperatures as well as engine operation at high altitudes may requre use of fuels with higher cetane ratings.

61 St =1 mifs

HThe values stated in 51 units are to be regarded as the standard. The values in inch-pound units are for information only.

— MILITARY SPECIFICATIONS —
GASOLINE (AUTOMOTIVE, COMBAT)

— MILITARY SPECIFICATION —
FUEL, DIESEL, (REFEREE GRADE)

mil-f-46162(me) 14 august 1981
superseding
mil-f-46162a(mr) 6 APRIL1976

MIL-G-3056D
AMENDMENT-2

£ . % At 760 mm Hg pressure

28

Property: Type T Type: 11 Property Value
Distillation’s : : Density,:Kg/L-@ 15°-C Report
10% ‘recovered, “F () 12210158 122 (50) mex Fash ‘point, Report
: s (50 t0:70) Cloud. point, \C max -13
50% recovered;, F(C) 192 'to- 239 16010203 Pour point, - 'max —18
: {88:t0:115) {71 10" 95) Kinematic -viscosity, ¢St -at 40° C 19041
90%: recovered, *F:-{C) 1270 o356 302(150) “max Distillation,” C'+
; (132 to-180) Initial  boiling . point Report
Residue, %" vol, max 20 20 10% " recovered Report
Temperature, “F-{C), ‘min 50% ‘recovered 245 to 285
at V/L ration .= 20* 140" {60} 105 {41) 90% - recovered 330 10357
Reid “vapor pressure, 95% recovered 350 t0 375
-psia-at-100:F.(38:C) 7:10:9 121014 End ' point,” max 385
~ka/cnf-at: 100:F.(38:C) 049 0 063 084 10.098 Carbon ‘“residue ‘on “10% bottoms, 020
Unwashed -gqum; mg/100ml, max 4 : 4 % i, max D R
Sulfur," % wt 2 095 to 1.05
| Lead, grams per: galion 1.88°(050) ©11.88(0.50) Copper -strip’ corrosion, 3 hrs @ 1
{gram - per: liter) “max 50°::C,“ASTM classification; max
Sulfur; % wt, max 0.10 0.10 Ash; % wi, ‘max 0.02
Corrosiveness at 122 F. 1 1 Accelerated : stability, total 15
(50::C), max . insolubles; mg/100 ml, max :
Oxidation; stability,minutes, min 1480 480 Neutralization 'No.,” TAN, ‘max 02
S : Aromatics, volume . % Report
Water ‘and. sediment, - 001 001 Net heat' of combustion, BTU/1b Report
% vol max : Parficulate * contamination; 10
Color - Red, equal Red; equal’ mg/liter, max
o to standard:: | to :standard Cetane number 40 to 45
Ql;t;r;r::?n b;; e 910 910 &t :1)See Appendix The maximum limits do not apply for samples
Octane number, : 830 330 containing cetane improvers. Inthose instances, the test be per-
Motor method, min ; formed on the basefuel blend.

2) Sulfur in the finished fuel should be naturally-occurring. I addit-
jonal sulfur is required, only tertiary butyl disulfide shall be

added.
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Standard Specification for o
(ASTM Designaition : D 396-84)

FUEL OILS!
No. 1 No. 2 No. 4(Light) No. 4 No. 5(Light) No. 5(Heavy) No. 6
A - distiflate  oil| A distillate oil for| Preheating not| Preheating noti Preheating = may| Preheating  may| Preheating requir-
Grade Description intended  vaporizi-| general . purpose| usually  required| usually - -required| be required depen-| be: .required. for, ed ~ for handling
ng pottype burners| heating : for - ~use| for.” handiing . or] for. - handling ‘or| ding' on climate} burning -and, in and buming
and other: burners| in ‘burners -not burning burning and- equipment cold . climates
requiring - this requiring may be required
grade -of . fuel No.1 fuel oil for handling
Specific gravity. 60/60°F :
{deg - API). max 0.8499(35 min) 0.8762(30 ‘min) 08762530 max)
Flash point. C(’F) min 38(100) 38(100) 38{100) 55(130) 55(130} 55(130} 60(140
Pour point.- TIF) max —18%0) =620} ~ 6420} ~66(20)
Kinematic viscosity. rd/s(cSt}®
At’'38C (100°F) min 14 20° 20 58 Y264 65
max 22 : 36 58 264° 65F 194
At-40C (104°F) min 13 19¢ 55 240 )58
max 21 : 34 . 24.0° 58F 168F
At 50C (122°F) min (42) 92
max {81} 6.38F
Saybolt Viscosity. ° .
Universal at 38°C {100°F). mid R (32.6) (32.6) (45) (>125) ()300) (900}
max (379) (45) (125) (300) (900) (9000)
Furol at, 507 (122°F ). min (23) ()45)
maK 4 (40) (300)
Distillamon’ Temperature.'C{°F)
10% Point max : 215(420)
90% Point min . 282540}
max 288(550) 338(640}
Silur . Content, mass, . max 05 :..0.58
Corrosion. Copper strip, max 3 3 =
Sulfur % mass, max 005 010 015 015
Cabon Residue 10% B, max. 015 035
Water and sediment, % vol. max 005 005 (0.50)% (0.50) 1100 (1.00)® (2:00)

A1t is the intent of these classfications that failure to meet any requirement of a given grade does not automatically place an oil in the next
lower grade unless in fact it meets all requirements of the lower grade.

B In countries outside the United States other sulfur limits may apply.

€ Lower or higher pour points may be specified whenever required by conditions of storage or use. When pour point less than -18C(0°F)
is specified, the minimum viscosity for grade No 2 shall be 1.7 ¢St{31.5 SUS} and the minimum 90% point shall be waived.

D Viscosity values in parentheses are for information only and not necessarily limiting.

E The amount of water by distillation plus the sediment by extraction shall not exceed 2.00%. the value shown in the table. For Grade No.
6 fuel oil, the amount of sediment by extraction shall not exceed 0.50 weight %, and a deduction i n quantity shall be made for all water and
sediment in excess of 1.0 weight %.

F Where low sulfur fuel il is required. fuel oil falling in the viscosity range of a lower numbered grade down to and including No. 4 may
be supplied by agreement between purchaser and supplier. The viscosity range of the initial shipment shall be identified and advance notice shall
be required when changing from one viscosity range to another. This notice shall be in sufficient time to permit the user to make the necessary
adjustments.

G This limit guarantees a minimum heating value and also prevents misrepresentation and misapplication of this product as Grade No. 2.

B Where low sulfur fuel oil is required. Grade 6 fuel oil will be classified as low pour + 15 (60°F) max or high pour {no max). Low pour
fuel cil should be used unless all tanks and lines are heated.
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Romo | TR g | PO R | mapes | e | @o)ewt | EEP
W T T T w i’ % o / 5 HE%
WL 360 - o}e} +5. o8} 50 o]4F 27 o]4
L A 360 o)} =5 olg} 50 - 6% 27 o)A
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