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AERONAUTICAL 
	

AMS 3380 
MATERIAL SPECIFICATIONS 	

,.~~~ 1-1_5-~~ 
iOCItT~I OF AUTOMOTIVE ENGINElRB, Inc. 	488 L~xlnpton Av~., N~w Vork 17, N.Y. ROVised 

IiOSL~ POLYTLTRI~].aL,U0R0~°I'IIYI~i1L 
T + s Fluorocarbon Resin 
STire Braia Reiniorced 

1. ACKN04~DGA~NT: A vendor s~1a11 mention ~i;his sp~cification nurlber in 
a.11 quotations and when aclrnowled~in~ purchase orders. 

2. TYPE: Plexible~ srnoo~t;h l~ore hose. 

3. APPLICATION: Pririarily for _i'luid lines operatin~ at tempera.tures up to ~+5d F 
and pr~ssures up to 1500 psi. 

~+. MATEFZIAL AND FABRICATION: 

~+.1 Hose: Shall consist of a polytetr~fluoroethylene tuUe and a corrosion 
resistant steel wire braid reinforcement. 

1+.1.1 Tube: Shall be a seamtess, continuous ext rusion of virgin polytetrai'luoro- 
ethylene resin. Base resin sha11 coniorm to ASTNi D1~+57-56T, Type III. 
Pi~ments may be includeu in the compound from which the tube is extruded. 

~+.1.2 Rein2orcer.ient: Shall be of' 1~3 - ii type corrosion resistant steel ~wire, 
unirorm in quality a.nd size~ ot su:Cficient stren~th to ensure that the 
hose will meet the requirements oi this speciFication; it snall be well~ 
evenly~ and firrnl.y braidec~~ and sha11 be free from dirt, lumps, and 
irre~ularities of braid. Hose under 0.~375 in. nominal ID shall have a 
single 1ay~er of braid; hose 0.~7j in. and over nonv_nal ID shall have two 
layers o= braid. 

5. T~c~rlcEw xEetrlr~r~r~rs: 

5.1 Tube: The tube, before braidin~ or with reiniorcement removed, ~hall confoxm 
to the following requirements; tests shall be perFormed in accorclance with 
listed ASTM methods insof~,r as practicable. The test oF 5.1~5 will not be 
required for routine control. 

5.1.1 Tensile Strength at 77 F± 2, psi, min 	ASTM D~+12-51T, except separation 
Longitudinal~ All sizes 

	

	 2200 speed 2 in. per min., for sizes 
Transverse, Sizes over 0.500 in.2D 1800 0.500 in. ID and under. ASTM 

D1~+57-56T for lar~er sizes. 

5.1. ~ Elongation at 7'~' F± 2~ /o~ min 	20U As ior tensile strength 

5.1.3 Specific Gravity at 77 F± 2 
	

2. L3 - 2.16 ASTM D792-$2, NSethod A. Add 
2 drops of wettin~ agent to 
water. 

5.1. 1+ Roll and Proof Pressure: 

5.1.4.1 Tube sha11 be passed through 6 sets of rollers so that it is subjected 
to the following sequence oF dia.metral flexings; rollers shall be arran~ed 
to prevent inadvertent rotation of the tube. 

ceor.~sst 1.96o w sea~w et ~wtomeaw ~~~~~.~n. ~na 
	

rrintN 1~ 11. s. A. 
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5.i.~:.l.l_ l;ol.ler ~:nt;les s}_~eciiieu in the ~'ollozain~; tabl.e assur.~e thzt ti~e tube is in 
a, horizontal posii,ion unci t1ia~; pressure oi the first set oi ro11s is 
exertee veri;ic~.11~r; an~,les ~;iven ior t?ie iin~.l ~hree sets oi ro11s may 
be tal~en ~.s e~.t::er clocli~~rise or coun~erclocl~•zise :Crorn the vertical 
c:ii4r~eter oi i,~~e tube. A toler~.nce oi' ±~= ~ie~ is alloi~ed on ewch roller 
an~;le . 

Pila,se 	 Type oi 1':ction 	Roller An~le, deg 

	

P. 	 l~lat~l;enin~ 	 0 
~i 	 Flattening 	 90 

	

C 	 Roundint; 	 0 

	

D 	 Flat~Lenin~; 	 ~-5 

	

T 	 I'la.t~;enin~ 	 135 
I' 	 Rounuin~; 	 1+5 

j.l.!!-.1.'~ itoller ~;~?ps si1a11 be a,s speciiied below :for each size; a tolerance of 
~~ 0.003 in. s~~i11 be a.11owed. 

I~ose Size 	 Flattenin~ Gap 	 Rounding Gap 

	

3 	 0.~03 	 0.218 

	

~~ 	 o. t~i~ 	 o. ~i~ 

	

5 	 0. 2iF~ 	 o. 250 

	

u 	 0.21& 	 0.312 

	

8 	 0. ~3~+ 	 o• 375 

	

~o 	 0.?50 	 0.500 

	

i2 	 0.250 	 0.500 
~oz 	 o.~50 	 0.750 
2oz 	 o.312 	 0.875 

	

2~~z 	 o. 375 	 i. 250 

5.1.~-.2 Tube, after rolling, shall not leak, burst, or show other evidence of mal- 
iunction when held ~.t the pressure shown below ror 2 min. using water or 
air as the test rnedium. 

Norainal ID 	 Proof Pressure 

	

Si ze 	 Inches 	 psi 

3 o.i25 300 
4 o.i8~ ~75 
5 a.25o 250 
6 o.3i3 195 
8 0 . 1~0~ lu0 

lo o. 500 l~-5 
12 O.u25 110 
16z o.~75 70 
2oz i.i25 50 
2~rz 1. 375 30 

5.1.5 Burst Pressure: Tube shall not burst at any pressure lower than twice the 
applicable prooi pressure of 5.1.~+.2 when pressure is applied at a rate of 
increase of 15,000 - 25,000 psi per min. usin~ a suitable fluid as the test 
medium and taith the tube suitably claxt~ed. so  as to prevent leaka.ge but to 
permit axial movement of the tube aurin~ test. 

~ 
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_j_ 

5 . ~' Hose: Specimens of suitable len~th but not less than ; in. 1on~, cut from the 
conr~~lete hose~ with suitable end ~ittin~s atta.ched shall coniorri to tl~e iollow- 
in~ requirements; tests shall be perlormed. in a.ccordance with listeu ASTP~, metho 
insoFar as practicable. Only the tes~;s of 5.?.l, 5.2.3 (air aJeu only)~ ana 
5.2.~~ taill be required for routine control. Unless otherwise specii'ied, a,ny 
suitable i~uid ~na,y be usecz as the pressure test rnediun:. 

5.2.1 Prooi' Pressure: 

5.2.1.1 Hose shall not leal;, burst, or show other evicience of malfunction zahen 
held at the pressure sho~m Uelow ior not less tha,n 30 sec at~ci not r:iore 
than 5 minutes. 

Tdominal ID 
	

Proof . Pressure 
alZ2 
	

Inches 	 psi 

, 0.125 3000 
~~ o.l~~ 3000 
5 0.250 3000 
~ 0.313 3000 
d o . ~-06 3000 

io 0.500 3aoo 
l2 0.625 2000 
i6z o.875 2500 
20Z 1.12j 2000 
2~.z l. 375 2000 

5.2.1.2 	FIose sha,11 not leak Sahen given a final checl~ by irmnersing in water r~nd 
applyir~ a pressure ol 1050 psi ± j0 usin~ air or nitrogen ~as as the 
test fluici. 

5.~.2 Change ~ Len~th Under Pressure: Hose shall not change in len~th by more 
than +0.20 in. or -0.30 in. in 10 in. when subjectea to the operatin~ 
pressure shown below for not less than 5 minutes. IIose sha11 be held in a 
straight~ unpressurizec) condition, a 10 in. ~age len~th ma.rked oi'i' on the 
hose and the hose pressurized. l~fter 5 r~~in. and ti~hile still pressurized~ 
the ~age length snall be remeasured and the change in len~th calculated. 

Nominal TD 	 Operating Pressure 
Size 	 Inches 	 psi 

3 	 0.125 	 i5oo 
~+ 	 o.i88 	 i5oo 
5 	 0.25o 	 i5oo 
6 	 0.313 	 i5oo 
8 	 0. ~+06 	 1500 

io 	 0.500 	 1500 
i2 	 0.625 	 l000 
16z 	 o.875 	 i25o 
LOZ 	 1.1L5 	 lOOO 
2~+z 	 i. 375 	 i000 

5•~•3 Irrr~ulse Test: Hose sha11 not burst, loosen, leak, or show other evidence of 
malfunctionin~~ when subjected to 100,000 impulse cycles at ~+00 F as follows: 
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5 • ~ • 3 •1 Two Yioses iillecl ~~~i~th ~Li-;?-e-L'nylhe; fl sebec~.te +0.~~, p:-~eno-Llii~.zine but 
uncier no pre; svre~ ~na t~~~o hoses ernl~ty a.nc:u o~~en sh~11 Ue a,~;e~~ in en s.ir 
oven ior 1~~ l~zr a.~; taCiO F~+~ 1~ ~~n4 tlien usec_ ~or tes~L. Tn.e oil ~.~ec~ a.na 
air a~eci hoses snall be subjec~eu_ to ~rooi pressure oi 5.~'_. ~_ ~'or not~ less 
than 5 min. berore bein; installeG in the iraptiiLse ~;ester. 

5•~~3•~' Hoses o~ uize 12 ~nd sr~,ller sha11 Ue bent to the bend raciius o~ j.2.'j a.nd 
a.ssembleu in tlze ir:lpulse tester i.r_ triis position ~~ritn both enu.s connectea 
to ri~;id supports. Lar`;er siz~s shali be installec~ strai~h.t; one end. nlay 
be lert rree. 

7.2.3.3 Usin~ di-~~-etilyl'ne;;y1 s°bacate +0.5~ ;; phenothia.zine a.s t?ie test ~luia and 
z~i~Lh temper~.cure oi test ~iuid at ~UO F"_ 5 anci the ar~Uient air at ~~00 
F'~ 10~ hose sna.11 be suojecteci -co 100,0U0 cycles oi impulUe aU~lie~ at 
irequency o~ 35 c~~m. Ll~ctronic uevices sha,ll be used to de~ermine ~nd 
control tne ir:rpulse pressur~s z~~ithin the limi.ts siloz~m in I'i~;. l. Peak 
pressure ior sizes 1~Z Gnd sm~~.11er nominal ID sizall be 125;~ oi operatin~ 
pressure o~ 5.;~.~'_; pe~.i, l~ressu~ ior the ~:OZ an~ 2 1;~Z sizes need not exceed 
1000 pui. 

5.~.~i Oil Resist~,nce: IIose shall not le~.k, burst, loosen, or show other eviaence oi 
ma.liunction ~.t any tir~e u.urin~ tne iollowin~ sequence ol tests: 

5. 2. ~i~.l Ttao n.oses s17a,li ae rilleu jaith di-~:-ethylhe~~yl sebacate -~0. j;~ phenotihiazine 
anc1 heateci in ~:n oven ~.t ~~SU ~' ~~~ 10, t~*itri interna,l pressure in the hose 
equa,l to the ra,teu opera.tin~ pressure or 5.~.2, ior not less tnan ~0 hours. 
Pressure sha._ll be relea.se~. ~.nd the hose removea i'rom the oven. 

5. ~~. ~F.2 Hose shali be urainea a,na reiilled ~aitli ASTP~•1 Reierence F`ue1 B und pressure 
equal to tlie ra,ted operatir~; pressure of 5.2.2 again ~~.pplied ana maintainecl 
l or not le s s tn.an 2 nours . 

5. 2. ~+. 3 The proceciures or 5. 2. 1~~.1 anci 5. 2. ~+.2 shn11 oe repeated twice (~, tota.7_ of 
3 corrplete cycles). 

5.2.~-.~- !?t the completion of the above tests, hose shall be Filled witn ~i-2-ethyl- 
hexyl sebacate +0.5;~~ phenothiazine and nela in a colu chaniber at -65 ~~~ ~ 
ior iE  hours. 1-'hile a~L this ter.~nera~:ure, hose shall tnen be subjecteci to 
the ratea o~eratin~ ~ressure of 5.2.2 i'or not less than j min. anci the 
pressure -then released. Pressurization zwnd release shall be repeated ior a 
total oi 10 cycles with not less than 5 min. between each pressuriza,tion. 

5•2•~+•5 The hoses shall then be hela in the cold chamber at -65 I' ~~ ior an 
adai~Lional 2~~ hours. At t~~e end oi the 2 1F hr, di-2-ethylhexyl sebacate 
+0. 5°~  plienotiliazine at 450 F± 10 shall be introduced into the hoses a,.n.d 
t•~ithin 15 sec th~~eaiter pressure sha11 be raised to the proof pressure 
oi' S.2.1 ~na n,aint~.inecl i'or not less than ? minutes. 

5.2.~~.6 At the conclusion oi the test os 5.2.~~05~ one hose shall be subjected to 
the burst pressure test of 5.2..5 and the other to the flexibility and 
vacuum tes~;s oi 5.2.7 and 5.2.~. 

. 

~ 
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~- 	 ~ 	~ c 	 ~'~ n 	'' 	c' 	 r- ~. r. 5 I3urst l rc~~ure ltcorr Ter.lper~.ture : Hose .~ii~~ i l. no~ bur.,~,, le~.k~ loo~en, or 
s;ios~r eviu_ence o1' r.;~.11Linctioiz ~.t ~.ny pressilre lo~~rer than 1;he va.lues s~~ecii'ie~t 
~JC-'~.Oti, z•~hen ~1G'SSUY'C~ 1S 2.~71J1 -~2Ci c,1; F. ~~"tC' Ol 1T1CT'C:~.S2 O:i ~ j~V(~l̀i - c'~~~'.~n ~Sl 
w~er T;1].11.~ tiTlt11 ~205C C1~~;~21C~e(:l StI'^.:L;~li; ~.riCi. tile iY'~C: 8.17e:i LLt1Y'CS~la.117eCi.. 

2, o~~ ~:in~.l Ii~ 
	

I3urst 1 re~sure 
~ize 
	 In.che ~ 	 psi 

3 a . ~.~:5 1~:, o00 

i;- 0. 7_UV 1%? ~ uG0 
j 0. ~'j0 1C,G00 
u o.31; 9,UUG 

~ 0 . ~~0~ `v' ~ 000 
1C; 0. j00 7~000 
1~' O. fJ2.j CU~ UOO 
1uL 0. ~"( 5 5, GUO 
~ OZ 1.1~='~ ~E,000 
~~Ec, i. 3'f5 ~,, o00 

5.:~. b~urs~t; I'ressure (Hi~;z ler,~7~eY~atuY~e ): IIose s:iall not bursi:, leal>, loosen, or 
sizoi~r otx~er cvid_e~:ce oi z:~~1~'Lli~c~cion a.~; any pressui^e ]_ov~er ~tl~a:~i thP values 
s-,~eciiic~~i b~loza z~.nen ~Lesteo. ~,s i'c1loSOu: FIose sh~11 be iill_ed z•rit:a u.i-~'- .. 	 _ ., 	 i- e~'ti~~:!iie,~yl. seaac~:.~e -~-0.~ ;~ ~iieno~ciiiazine ~,t ~;j0 P' = 10 and maintainecl. in 
~r.:bicnt atmospiiere at t~ia,~ ten~~erature ior ?. iiour. 11t tYie enc~ oi this 
perio6_ ~,nc~ tahil_e s~;i11 m~.in~ainec~ at ~~-50 i~ '~ 1C~ pressure shall ue appliec:~ 
up to tl~e ra,~e~= operatin~ ~~ressu-re oi j.^.~: ~.~~.c:~ ne1d. ior not le;~s ~Llzar.i 
j ii'1T7.~ ~JY'CSSL?Y'e Si1~,,_l.~ ~iiell u~ raisea 2.~; ~~. 1"B.~;C: Ol irc-rease Oi :5~1)Ci0 - 
;~5,000 ~y~si per min. Lm'ci1_ F~.ilure. 

Idornin~.l ID 
	

Burst Pressure 
~;ize 
	 Incne s 	 psi 

~ 0.12j 7~U0 

~i- U • iU:J 7O~U 

j G . ;?j0 6700 
5 c.;13 GSoo 

u G . 1~-0~ r~ODU 
lc o.50~ 55oa 

i~~ o. ~~~; ~~000 
1_6z o . ~75 3500 
~oz 1. ~_'.~> 3coo 

, 
=' y  ~ ' • ~7~ 3000 

5.~.7 i'lexibili~Ly 	TIose :i].1.leC~_ ~47.'L'i1 ;;STT~: Re~erc;nce i'~1ze1 ~1 ~a1d helcl a.~L -uj r='' 
10"' x no~_~s tlian ~_~,~ hr s}ia11 withstanci, ~~ri:ile sti11 at -~5 I' ~- ~:, bein~ 
bent aroun~. tlie radius ~iven below, strai~hteneu, bent equally in ~tiic 
opposi~:e direction, ~.ncl res trai~litenec? 5 tiries~ a].1_owinu a.pproxirti.te]_y ~+ sec 
per cycle, taithout cracl~irk;~ breal~in~~ or splittin~. 

~ 
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AM S 3380 	 -6- 

i'ox~u.n~.1_ Ii) 
	

Ln71C~~~ 1i~.c~.7.US 

Si ze 
	

II1Cc1<.' S 
	

Inches 

j ~.ZC~ ~ 
~ r< 

li . !..(.~ G. 

j G . ~:'; U ,_ 
5 0. ~l j t:- 
v 0. ~ ~~ !i~-~~~u 

1G ~~, j0U ~-1.~~ 
ZG O. JL7 J-1_/c 

1oZ G. ~ j j (-?~~ 
~~OZ 1.12~ 11 
'?~I `L 1. 317 11,- 

, 	~, 5.~-.~ 	V~cuLU~1: 	The 	sa.~~ie l.zose L_sec~ :Cor the tes~ oi 5.2.7 shal'1 then be sub,iectea to 
th~ I:o_11oS•rin~ tes~ z~~ittiout col]_~.psinz; to tl~e e;~tent that a Ua.11 oi the speci- 
iiec diavieter ~•rill iaii to yo~.ss throu;;~z t~1e ;.~ose ~a7c;_ ~•~ii,nout 	siioi~:in~; otl~er 
perr.~..nent da.r:~.~e. 

5.2.~.1 	Iiose shall Ue drainec~ ~.aid pJ_a,cec? in a.n oven a~: ~; jU I' =~ lU~ taith ne~~ative 
pressux~e equ.al ~0 2~ in. oi ~~ ior sizes l~ ano. sraa.11er, 	2U in. 	:Cor sizes 
i67 anu. 20Z~ 	Gx~.a l~ in. l or si ze ;:~+L ~,~~liec ~ i or not le s~ tl~an %+ hours . 
Hos~ shall be rerioveu Fror_i t~1e oven t-7~~i1e continually irk:inta.inin~ i,ne 
ne ;ative pressui^e until hose h~.s coole~i to roor~l terpera~t;ure. 	Pressure 
sha11 be res-~oreu to norr,a.1 ~na ~L}ie hose ins~ectec7 ~or collapse ~ncr. other 
d.ar~a.~e . 	I'ittin£;s s_ia11 i~e cut ~ roiil one ena oi the iiose ~,.n~i ~, ba.11 0~ tlZe 
diarnei:~r speciiieu. beloz-~ ~,1_lo~~rec~ to ro11 tlie :iul.1 ]_en~;iiz o~ ~the IZOSe. 

T3or~in~.1 I:i~ 	 I3a11 Diameter 
Size 
	 Incize s 	 Inches 

3 0.]_~:; c.o76 - 0.080 
~~ c.188 o.z~~5 - 0.13~ 
5 0.~~50 0.1~7 - 0.193 
o U.31.3 G.250 - U.257 
~ o.~~o~ o• 332 - c~ • 337 

10 G. jOG 0. ~+21 - 	0. ~;~~'~ 
l2 0.~~~5 0.531 - 0.5;0 

l~z o.~77 ~•'770 - 0.77~ 

2UZ 1.12~ 0.9~'u - 1.004 
?_~~~Z 1.37j 1.2~~6 - 1.252 

5 •  Z• 9 Volumetric P~~ansion: ~ilall be not ~;reater than the i'ollowing v~hen detes7nined 
in accorciance t~tith ASTI~•? D571 -55  ~t a pressure of 10U0 psi. 

Idominal ID 	 Volumetric Expansion 
Size 	 Inches 	 cc pe-r in. iree length 

3 	 0.1~~ 	 0.020 
~+ 	 0 .1~3 	 0. 02&' 
5 	 0. 250 	 0. o~+o 

6. QUAL1'I'Y: The product shall be unii'orm in quality and condition, clean, smooth, 
and free lrom =orei~n materials and from in~eriections detrimental to 
fabrication, appearance~ or per~orm~ice of parts. 
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