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AEROHAUTICAL MATERIAL SPECIFICATION AMS 3034 

Society of Automotive En~ineera, Inc. 	 ~ 	 - 

29 West 39th Street 	 Isiued 2-~-52 

' 	 New York City 	 Revieed 

IVIATION FUEL 
craae 1o8/i35 

l. ACKNOWLED(~lENTs A vendor shall mention this specification number in all quota- 
tions and when aclrnowledging purchase orders. 

2. GRADE: Tlze fuel shall be the one grade knosan as ;Aviation Grade 108/135• 

3. APPLICATION: Primarily for use in aircraft.engines requiring Grade 108/135 fuel. 

?~. TECHNICAL REQUIREMENTS: 	 ~ 

1~.1 General: F~ccept as otherFrise specified herein~ the fuel shall consist of a 
en of refined hydrocarbons derived from . crude petroleum, natural ~asoline, or 

blends thereof with other aliphatic and/or aroraatic hydrocarbons. 

1~.2 Propertiea: ~e fuel shall conform to the following requirements when tested 
n acco ance with the methods specified. If multiple determinations are made, 
average results shall be used. 

1~.2.1 Knock Rating: 

l~.2.1.1 Knock Rating Lean: The lean mixture krwck r ating of the fuel shall be not 
ower an tha o iso-octane (or appro~ed reference fuel) to Which has 
been added 0.22 ml tetraethyl l,ead per U.S. gallon when determined in accor- 
dance with ,~,SZT~S D61.4-l~9T. 

l~.2.1.2 Knock Rating, Rich: ~e rich mixture knock rating of the fliel shall be not. 
lower than a o iso-octane (or approveci reference fuel) to which has been 
added 1.68 ml tetrasthyl ,lead per U.S. gallon when determined in accordance 
with AS~t D9o9-1~~T. Zhe rich mixture knoc~k rating of the fuel shall be 
determined at the fuel-air ratio at which the mixi.r ►nzm indicated mean effec- 
tive pressure for iso-octane (or approved re~ference fuel) plus 1.6$ ml 
tetraethyl lead per II.S. gallon is obtained. 	 . 

4.2.2 Color: Zhe color shall be brown. 1t~e finished fuel blend shall contain per 
gaLTon a maximum of l~.7 mg of blue dye, essentially an alkyl substituted 
anthraquinone~ plus a m~ximum of 2.7 mg of red dye~ Red-O~ 2~ 3'-dimsthylazo- 
benzene-4~-azo-B-Naphthol (Color Index No. 2~8), plus a maximum of 6.0 mg of 
orange dye, essentially benzene-azo-l-naphthol-2. 

l~.2.2.1 Color Co~arison: Color comparison shall be m~de by any suitable apparatus 
~ 	or y visual examination using identical transparent containers for the f~.te 

sample arid for the brown color standards for maximum intensity and minimum 
intensity agreed upon by purchaser and vendor. Samples of standards which 

~ have been exposed to light for more than twenty-four hours sha11 not be use 
for this test. 

Coprrlaht 1952 py Soalety  oi Automotive Enalnssrs. Ine. 	 Printed In U. S. A. 
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1t.2.3 Lead: Zhe lead content per U.S. gallon of fuel shall not exceed 3.0 ml of 
~e raethyl lead in the form of an antiknock mixture containing not less than 
61~ by weight of tetraethyl lead and sufficient ethylene dibromide to prbvide 
two bromine atoms per atom of lead. T4ie balance shall contain no added ingred- 
ients other than kerosene, and approved inhibitor, and blue dye, as specified 
herein. 

4.2.l~ Distillation: The results of distillation of the fuel in accordance with 
AS~b-~Tb—shall be as follows: 

Zhermometer Reading 	1.1t0 F 	10~ max evaporated 
" 	"' 	158 F 	10~ min evaporated 
" 	" 	 221 F 	50~ min evaporated 
" 	" 	212-257 F 	90~ evaporated ~ 
" 	n 	33~ F inax End Point 	• 

	

Rssidue 	1.5~ max 

	

. 	Loss 	1.5% max 

	

Distillate 	Recovery 	97,p;$ min 

1~.2.4.1 The sum of the individual thermometer readings of tdse 10~ and 50~ evaporated 
points shall be not less than 307. 	 • 

1t.2.5 AQidity: The aqueous extract of the distillation residue shall show no pink 
or re color when tested in accordance with AS~I D1093-50T. 

It.2.6 Sulfur: The sulfur content shall not exceed 0.U5~ by weight when detexmi.ned in 
acco ance with ~,STM D9o-SoT. 	 , 

lt.2.7 Corrosiveness, Air-Well; ShaTl be no worse than No. 1 comparrision standard whenl 
tested in accordance with AS~I D130-50T. " 	 ~ 

?~.2.8, Gum Content: 

4.2.8.1 Copper Dish: The residue from 100 ml of the f uel shall not exceed 5 mg when 
~ted ~n accordance with ASTM D97A-50T, Section 9(j). No gray or black dis- 
coloration of the inside'of the dish shall be apparent. 

I1~.2.8.2 Potential Gum; 

lt.2.8.2.1 Five Hour Test: Zhe accelerated aging test with 5 hr induction time at 
2 F .00 C, starting with 100 lb ~xygen pressure~ shall be conducted in 
the ASTM bomb according to ASZM D~73-~.9. T3ie gum residue after . the foregoing 
accelerated aging test shall not exceed 6 mg per 100 ml arid the total weight 
of visible lead precipitate sfia11 not exceed 3 mg per 100 ml. 

2.8.2.2 Sixteen Hour Test: If mutually agreed upon by purchaser andvendor, aviation 
gaso ne may 	required to meet a lb hr accelerated aging gum test in accor- 
dance with ASTM D 873~~t9 instead of the 5 hr aging gu~ test. In such fuel 
the permissible gum inhibitors shall not exceed 8.4 lb per 1000 bbl (42 gal 

` 	per bbl). For t~is 16 hr accelerated aging test~ the gum residue shall not 
exceed lU mg per 100 ml and the total weight of visible lead.precipitate 
shall not exceed !~ mg per 100 ml. 

~~ 

~~ 

. 

~ 
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4.2.9 Vapor Pressure, Reid I~ethod: 1~e vapor pressure shall not exceed 7.O,psi 
when determined in accordance with AS~I D323-~9. 

4.2:10 F~eezin Point: Zhe freezing point shall be not higher than -76 F(-60 C)when 
etermz.ne  n accordance witdz ASZM D910-SUT, Section 9(m). 

l~.2.11 Water Tolerance: Zhe volume of tlie aqueous la,yer shall not increase or de- 
crease by more than 2 ml when tested in accordance with AS~'t D1091t-50T. 

4:2.12 Net Heat of Combustion: Zhe net heat of combustion shall be not less than 
, 0 u per 1 	en determined in accordance with the following procedure: 

1t.2.12.1. Gross Heat of Combustion: The heat of combustion at constant volume shall 
e determined in an oxygen-bomb calorimeter. Any suitable procedure may be 

employed provided its accuracy is recogna.zed by the purchasing or receiving 
agency as being equal or ~uperior to that of ASTM . D2l~0-50 suitable modified 
for use wi.th volatile liquids. 

1~.2.12.2 Calculation of Net Heat of Combustion: Zhe gross heat of combustion as de- 
rmined above sha11 e corrected, 	necessary, to 77 F(25 G~ by adding to 

it a quantity equal to 1.6(T-25), where T is the final temperature in de- 
grees Centigrade. The net heat of combustion shall be caluclated from the 
gross heat of combustion as follo~is: 	 , 

Net Btu/lb = 4310 ~ 0.7195 X gross Btu/lb 

1~.2.12.3 Zhe net heat of combustion determination may be waived if the product of 
the gravity of the fuel in degrees API as determined in accordance with ASZT9 
D287 -39  and. the ani.li.ne  point . of the fuel in degrees Fahrenheit as deter- 
mined in accordance wit~ AS~I D611-l~7T, is equal to or above 5200. The pro- 
duct of the aniline point and the API gravity shall be known as the aniline- 
gravity constant. 

Lt.2.13 Gum Irihibitor: The folio.wing active inhibitors may be added separately or in 
com na ion 	the fuel in total concentxation not to exceed l~.2 lb of inhibi- 
tor~ not including weight of solvent~ per lUE)O bbl (42 gal per bbl) of fuel ex- 
cept as provided in 4.2.8.2.2 in order to prevent the formation of gum and the 
precipitation of lead compounds: 

N, N~-di-secor~dary-butyl-para-phenylenediamine 
2, !t-dimethyl-6-tertiary-butyl phenol 
2, 6-ditertiary-butyl,l~-met~hyl phenol 

5. ~UpLITY: The fuel shall be free from water, sediment~. and suspended matter. Ziie 
odor s~iall not be nauseating or irritating. No substance of kno~m dangerous toxi- 
city w~der usual conditions of handling ar~d use shall be present. 	- 

6. REPORT3: Onless otherwise specified, the vendor of fuel shall furnish with each 
a~~ree copies of a report showing the results of tests to deterrnine confor- 

mance to the requirements of this specification. 

~ 
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