ENGINEERING

STANDARDS

Matarlal Specilcation

francD OO i

General GMZ43m

Low Parmeation Fual Linas: Muitilayerad Construction

1 Scope

This specificalion covers requirements for extruded
multilayered fuel lines. The lines described by this
speciiication are legs permaable to fugl than those
dascribad by GMB254M.

Other documents which dascribe the performance
and dimenslonal requirermants of these compo-
nonts: and agsemblies manufaclured from thoge
components are GMS080P, GMBOBOP, and Charl
#10083203.

I addiion to the test requirements listed in this *

gpedificalion, addifional fuel recirgulaiion andfor
perneation testing may be required for watidation
of the tubing andfor quick-connectors used in the
fual lime assembly.  Any addiionsg] reguiremonts
ara to be definad by tha GM Malerfals Engineer.

1.1 Matesial Description.

1.%.1 Construction. {Soa Figure 1)

1414 Type A. This fube shall consist of a
smanth-bare tuba of Conductive PYDF. The cover
ghall consist of Nyion 52, There will be a layer of
adheslve between the cower and tube. The cover
shafi ba 70 to 90% of tha wall thicknass.

1.1.1.2 Type B. This tube shall consist of a
smgoth-hare tuba of laminated constnection of an
inner  ube of conduwelive ETFE  (Ethylene-
Tatrafiurcathylene Copolymer) and an outer tubing
of ETFE. The cover shall consist of Nylan 12, The
cover shall be 70 to 80% of the [olal wall thickness
and the minimum thickness of the sonductive
ETFE layor shall ba 0.05 mm.

1.1.1.3 Type C. Raplaced by GMGIEM Type A.

1.1.1.4 Type D. This tebe shall consist of 4 layers
amanged in A concanttic pallern around  the
gmogth bore inner {ube. The nner iayer ghall eon-
izt of a conductive Mylon 12 and wili have a nomi-
nal thickness of 0.1 1 0.02 mm. The barrier layer
shall be PYDF and have a nominal thicknass of 0.2
+ 0.05 mm and will be localad in the canler of the
fubing wali. The outer layer and intermediate kayer
{focated in either side of the bamier) will be non-
conductive Nylon 12,

1.1.1.5 Typs E. Replaced by GMB4OEM Type B.

1.1.1.6 Type ¥. This tuba shall coneist of 2 layers
arranged in & concenlric patern around the
smoolh bore inner tuba. The inner layer thall con-
sigt of a skin of conductive Paolytelraflorpathylena
{PTFE) with a mirlmum thickness of 0.076 mm.
Thy irtsmnediale layer shall be nonconductve
PTFE. The outer layer shall be Nylon 12. The total
barmior layar thichnass for conduclive and nan-
conductive PTFE ghall be 0.381 + 0.050 mm, The
auter layer shall be 55 to 75% of tha wall thick-
nggs.

1117 Type F, Hon-Conductive. Heplacaed by
GMBLIOEN Type F.

1.1.1.8 Type G. Replaced by GME406M Typa
.

1.1.1.9 Type H. This tube shall consist of @ smooth
pore tube  of conducliva ETFE  (Elhylene-
Tetrafluctosthylana Copolymer) wilh a thicknoss of
0200 + 0078 mm. The cover shall consist of My-
lon 12 with a thickness of .70 £ 0.13 mm. There
will bo a layer of adhesive wilh a thickness of 0.10
= (.05 mm batwoon the cover Bayer of Mylen 12
and the Imner layer of ETFE. The covar shail ba 70
10 $0%% of the wall {hickness.

1.1.1.10¢ Type l. This tube shall consist of a
smooth bore of conductive EFEP  {sthylene-
peflusrosthyfenepropylens copolymer}  with &
thickness of 0200 + 0050 mm. Tho cover shall
conslsl of Nylon 12 with a thickness of 0.80 £ .05
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GM21IM GM ENGINEERING STANDARDS
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Figure 1: Tube Constructions
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GM ENGINEERING STANDARDS GM213M
1.1.2 Sample Drawing Callout. To fully dasc- .
ribe the hose the specification number musi be 3 Requirements
foltowed by & typs. Table {: Test Table
Exampla: GM213M Type A
T
1.1.3 Labeling. Fuel lines released to this speci- G L
fleation must ba labsled per Figure 6. 3111 Zine Chlorida
1.2 Cross-Roforence of Replaced Spetifica- 3142 Calcium Chloride
: b licablo.
ions. Subparagraphs were not app. 3121 Rurst
1.3 Symbol. Not applicable. 2.1.2.2 High-Ternperatura Burst
1.4 Typical Application. Fuel fesed line. 3173 Cold Termperalure Flax
1.5 Roraarks, 3.1.2.4 Cold Impact
1.51 Parta mads from these materiale ghould not E
be exposed to peak intermittent tamperatures 3125 Gravefomnalsr
greater han 115°C, or confinuous sags grealar 3126 Kinking Resistance
1.5.2 Only virgin material is to be used. Hileog Tanslle LEtmngth
1.5.3 Unless otharwise notad, for all tesis, tem- Ecl:eB Elengation
peraturas shall be held to & 2°C, all test pregsures 3.1.3.41 Fermeabillly
to + 36 kPa, and all test sample langihs to + 5.0 . -
mm. Tests or portians of tasts in which tho test 3.1.3.2 Surface Reststivity
tampsralure ks not spacified shall be conducled at 3133 Adhesion
ambient temparaiure.  Ambient temperature i - . -
defined 1o be 23 £ 2°C. 3321 Sour Gasaoline Racirculalion
1.5.4 A conductive pelh must bo provided in 3322 Fuel Resialance Recirculation

connaclors,

2 Refarences

Note: Only the iatest approved standards are ap-
plicable unless otherwise specifigd.

2.1 Extarnal Standards! Specificallons.

Extruded Parts. For testing of the lubing to See-
tion 3 of the spectization, each hype of connection
tsed in a design released to thizs specification rmust
be incorporated into the samples testad o 3.1.2.1,
3122, 3111, 3112, 33240, amd 3322 If fugd
filters are incorporated into o design, thay must be
incarporated inte Lhe samples tested to 3.3.2.1 and
3322

All slzes of extruded tubing incorporated into a
deginn relaased to this zpecification must be tested
o all of the requirements of this speaification. A4
procasses used to manufacture the production
tubingfassemblies for which the Enginesring
Source Approval is sought must be incorporated
into ther samples tested o this spacification, Includ-
ing Torming oparationg.

For fuet tubing assemblies thal congist of cross-
head exiruded sleoving assemblies, testing to
3411 and 3.1.1.2 is not required. For test of the
tublng from these assamblies to the requirements
of 3.1.24, removal of the crosshead exiruded
sleeving from the tubing prior to tast is requirad.

B Coepyright 2003 Ganeral Malors Gomparation All Rlghts Hesanad

SAE JA0 SAE M7T3r

2.2 GM Group StandardsfSpecificatlons.
GM&ZE4M GMB406M
GMB41GM GMBOSSR
GMB0G0P GSME0EB0P
GRIVYINSS

2.3 Additional References.

Chart #10023203
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Whera thera is a rafarenca in tha spaciication
1o & minimwm bend diametar, tha values [isted
in Table 2 shall be used. The twhss are 1o be
bent in & free state until they form: an oval, Ben
lhe free ends are grasped, wrapped over the
firat loop of tubing, and securad ta form a twio-
layarad coll of nyton tubing. The cail is secured,
preferably wilh copper wira, at the points shown
in Figure 2. The meagsuramant of the minimum
bend diameter is made frem inside wall o in-
side wail of the coil of nylon tebing (inner dia-
medar).

Table 2: Dimanslong and Talerances, mm

Meml- Inside dia Wall Band | Tublng
nal Thitk- dla, Langth
aD gl i1 miln

6.36 3.89-4.14 nee-149 | 782 450

Fe3 520650 | 090115 ] 1.8 630
953 7EY-007 | 090115 | 1524 ird

1530 | 12.35-12.668 1.20—1,-50' 2362 | 1330

2840 | 25257555 | 145-1.85 | 3804 | 2145

Minlmum Berd Oiamator

Securad In
These Araas

f-ailie )]

Figura 2: Coil Sucuring Points

3.1 Requiremonts on Dallvery.
3.1.1 Chemical Requirgmeants.

3.1.4.1 Rasisiance to Zinc Chlorids Tesl. Soo
Figure 3.

31111 Test Procadura. The sample is benl lo
{he mirimum bend diameter and immersed in a
50% agueous solution {by walght) of zing chioride
for 200 h &l 23 + 2°C. All interfaces between the
fubing and the components diraclly connsctad to
the tubing muzt algo be Immarsad for the duration
of the tasl when performing this procedurs. The
ards of the assambly ata to remain unplugged.
The sample s ramoved from the solution and burst
tested par 3.1.2.1. Tha sampla may ba rinsed with
fiesh waler to clear salt residue from tha tubing
before bursting.

31.1.1.2 Acceptanca Determination. There shalk
he no visible oacks or crazing in tha sample.
Sample must meet Burat Test reguirement of
3121

3.1.1.2 Resistance to Calcium Chloride Tasb
Seo Flgure 3.

3.1.1.21 Test Procedure. The sampla |5 bant o
the minimum bend dizametar and immersed in a
50 aqueous solution (by weight) of calcium chilo-
ticde For 200 b al 60 £ 2°C and 200 h out of sotution
at 60 + 27C. All Intardfates between the tublng and
the components direclly connected to tho fubing
must alsa ba Immearsad for the durafion of the fest
when performing this procedura. Thae ends of the
assembly ara to romain unplugged. The sample s
remaved from the solution and burst testod per
3.1.2.1. The sample may be rinsed with fresh wa-
fer 1o clear sall residue from the ftubing immedi-
alaly before the burst test.

31.1.2.2 Acceptance Determlnaton. Thers
shall be no visible wracks or crazing in the sample.
Sample must mest Burst Test requirarsent of
3.1.2.1.

B Copynght 2002 General Mabors Corporaltion Al Rights Resenedf
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GM213M

G ok-Connedor,
L-Typa Connector,
or Other Joint.

A2 CaCL Solulion

ettt [, ——

A= Midimom Bend Diamaler - Tabla 2
Froe Tubsirng Lenglh Per Table 2

GEI1L0Y)

Figure 3: ZInc Chigride and Calclum Chiorlde
Flxture

3.1.2 Macharlcal Requiraments.
3.1.2.1 Burst Test

3.1.2.1.1 Test Procedurs. The test apparatus
cohaists of a sullebla sourcs of hydraulic prassura
and tha necessary gagas and piplig. The length of
the fubing should be 305.0 + 5.0 mm. Plug ona
end of the fest specimen and mount in the appara-
us with the olber end unrestrained. The tubing is
stabilized for 1 to 3 h at 23°C. Pressure [5 applled
al room femperature, 23 t 2°C, at a conslant rate
&0 as to reach the spacified minimum burst pres-
slire within a firme padod of 10 fo 15 5. Fillings
shall not separale from the wbling nor shall the
asgembly visibly lesk at lesz than the specified
minimum burst pressurs.

3.1.2.4.2 Acceptance Detemminatich. The mini-
mum burst prassure shalt be 3100 kPa. For tubing
of ID 12.50 mm and larger, used for low pressure
== 5.0 kPa max operating pressure), and low
lemperature applicalions (=< S0°C max Intarmit-
lent temperature), the minimum borst pressure
shali be 1035 kKPa.

3.1.2.2 High Tempgerature Burst Tast.

3.1.2.21 Test Procedure. The test apparatus
cahelsls of & suitable source of hydraulle prassure
and the nsoessary gages and piping. The ol
should be al 126 + 1°C. The length of the tubing
should be 305.0 + 5.0 mm. Plug one end of the
test specimen and mount in the apparatus with the
other end unrestrained. The tubing shall be stabi-
lizad for 1 h at 125°C, Frassure is applied at 125°C
at & constanl rate so as to raach the specified
minimiuem burst pressure within a time perod of 10
to 15 a. Fittings shall not separate from tha fuhliv
nor shall tha assembly vistly lzak at lgss than the
speclfied minimurm burst pressure, For fubing of ID
12.50 mm and larger, used for low prassure (=<
69 kPa maximum operating prassure), and low
ternperature appllcallons (=< S0°C maximum in-
termitten] temperatura), there is no high tempera-
lure burst requirement.

2.1.2.22 Acceptance Determimation. 1lhe
minimum burgt prassure shall be 1380 kPa.

3.1.2.3 Cold Temperature Flaxiblilty Test.

3.1.2.3.1 Test Precedure. The sample, cansisting
of & 305.0 £ 5.0 mmn length of fubing, is exposad in
an air-circulaling oven at 110 £ 2°C far 24 h. The
sampla iz femoved fom e oven and within 20
mine: exposed for 4 b at -0 & 2°C. A mandnel
having a diameter equal to 12 timas {he nominal
diameter (nominal QD} of tha lubing is also ex-
posed for 4 b at <40 + 2°C. In uder bz obtain uni-
form temperatures the lebing and mandrel may ba
supported by a nonmetalic surfage durlng the
entire period of the exposure. fmmediataly follcw-
lng this exposure, the hebing is bent 180 degreas
owar tha mandrel, with this bending motion com-
Hetad within a pericd of 4 to 8 5. For tubing of 1D
12.50 mm and larger, ths sampls length shall be
810.0 £+ 5.0 mm.

3.1.2.4.2 Acceptance Doederminathan. The tubing
shall show no evidence of friacturo.,

3.1.2.4 Cotd Impact Test.

3.1.2.41 Tost Procedure. Test Fixlure must corn-
farm 1o Figure 7 requirements and the epecific tost
procaedures and aguipment usad musl have GM
Engiresning approval. Sample length to be 305.0 £
50 mm. The tubing sampls is axposad to 40°C
for 4 h. The impact test apparatus descibed by
Figure 7 iz exposed to —40°C for aminfmum of 1 b
at —40'C. The impact must be parfarmed at —40°C.,
The sample is ingerted Inlo tha lest apparatus, and
impacied by alowing Lhe head to fal 3050 £ 3.0
mm. Tha sampla is allowed to retum o 23 1+ 2°C
within 3% X 5 minules, and than subjected to a
room femperature Bursl Test per 3.1.2.1. The fol-
lowing requiremenis for the test must be mat:

@ Copyright 2003 General Motors Corporalion All Rkhls Reoarved

Jura 2003

Fage & of 14



GM213M

GM ENGINEERING STANDARDS

A Mass of the impact head = 0.992 + 0.003
kg.
B. The distance from tha impact head to the

center of the tubing sample = 305.0 & 3.0
mm.

C. T'he temperature of the flxture and the tub-
ing = -0 1 2°C.

D. The spherical end radivs of the impacting
mass = 15.88 mm.

E. The maximum redius of curvalure of the
adge of the supporing platform of the tub-
ing at tha gircurnfarence of the impact area
=1.3 mm,

F. A chest type cold chamber is required 10
cold soak the fubing and tha fixture [nal an
upright cold chambar),

G. The mass must by free 1o impacl the Wbing
throughout the Jangth of tha Impacl without
hindrance by any portion of the Mixcture.

3.1.242 Acceptance Determinatlon. Sample
must mest all of he requirements of 3.1.21
(Burst Tesl), Addittonally, each sample burst
tested after cold impact exposures per 3.1.2.4.1
must achieve as  least 7O of the average
bursl vslue for the five samples from the same
{ubing lot burst tested per 3.1.2.1 {as receivad
Bursl Teat).

3.1.2.5 Gravelomater Test.

3.1.2.5.1 Test Procadure, Samplo 13 sublected to
Gravedomater Test Procedure par SAE J4(0 at -
40°C, using 10 pinla of stones. Sample length ie
3050 £ 5.0 mm, and sampe must be at —40°C
when subjected to Gravelomatar Test. Following
the Gravelomelar Tesl, sample is subjected to
Burst Test per3,1.2.1.

3.4.2.5.2 Acceptance Determination. Sample
musl meel all of the reguirements of 3.1.2.1
fBurst Test). Additicnally, each sampls burst
tosted after gravelometer per 3.1.2.5.1 must
achieve at least 70% of the average burst value
for tha 5 samples from the same tubing tot burst
tested per 3.1.2.1 {as recaived Burst Test).

3.1.2.6 ¥Winklng Resistance Test.

3.1.2.6.1 Test Procedurs. The sample langth for
the test is to egual 1.8 times the bending dlameatar,
as defined In Table 2. The minimum bl diamatoer
for the fest ball is o equal 0.4 times the minimum
inside diameter, a3 defined in Table 2. The tesl

flxhere to be used for the test |5 as daescribed in
Figure 8. A sample of minimum thicknass lubing is
to be selected oul of a random sampla of len
pieces of tubing. The wall thickness ang ovality at
& point A on the tes! sample is measured. Vall
thickness is also to be measurad after complation
of the test. The tube [5 Inslalied in the tesl fixiure
described in Figure 8. When tha tuba iz inztalled,
tha tube Iz bant In the same pfane and direclion as
s free state curvature. The tube, installed in the
flctura, s placed into an oven at 121 £ 2°C and
soaked for 1 h. The tube and fixture is removed
from the oven, ard wilhin 5.5 minutas, 1ha tast ball
is passed through the iube, with the tube gtillin the
fixture, Also, surface reslslivity |s measured per
3.1.1.2 for conductive tubings.

3.4.262 Acceplance Determination.. Test ball
must pass through the twbe wilhout restriclion.
Also raquirernents of 3.1.3.2.2 [s to ba salisfiod.

3.1.2.7 Tonsile Slrength Teal

3.1.2.7.1 Test Procedure. The sample tubing is
clamped nto a lenslie testar wilth fixduring aitowing
tensite strength and elongalion lesting without
slippage of tubing o breakege of the tubing at the
tonsile tester jaw. The elongation is to be meas-
ured with either an exlensiometer ar with elonga-
tion banch marks {i.e., paper dots attached (o the
tubing). The inilial exdensiopmeter measuring dis-
tance or the elongation bench marks soparation is
to equal 50.8 rm. The following test conditions
must he mel:

Test Speed = 5 mm/minute
Tosl Temperature =23 + 2°C
RH = 50%

The iensile strength and elongation tasting s con-
ditcted under the tesl conditions notsd above uniil
the ullimate elongation of the test sample i
reached. When tha fublng braaks, ihe lpad, and
length of bench marks or extenglumeter reading, 19
recorded. The specific test proceduras and eguip-
mart for each supplier must have GM Engineering
approval.

3.1.2.7.2 Acceptance Determination. The
tensile strenglh value recorded for the lubing
sample must be a minimum of 27 MPa.

€ Copyright 2003 Gonoral Motors Corporation Al Rights Resanved
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3.1.2.8 Elongation Tast.

312281 Test Procedure, The test procedure for
ihe Elongation Test is [dentlcal to the test proce-
dura of 3.1.2.7, Tanstls Strongth Tost,

The skngation is calculabed using the following
formula:

Ekwgatsn- Final Raading of Banch Marks-50.8 .
508

3.1.28.2 Acceptance Determination. The
alongation value recorded for the lubing cample
must be a minimum of 200%.

3.1.3 Phys/cal Requiremants.
3.1.3.1 Penmaability Tast.

3.1.2.1.1 Test Procedure. Two (2} sample gatg of
tubing musl ba lestad to the requitements of this
fest procedure. One (1} sample sat will be tesled
vaing TF1 fusl, winter Bland, par GMB41EM. The
other sample set will be tested using TF2 fusl,
winter blend, par GME418M. Sample ta subjectad
to permeability 1est per SAE JA1T3T using TF1 and
TF2 fuel using & temperature of 60°C and 2 bar
pressure. All parmeaability tasting shall ba per-
formed on samples with minimom barmer wall
thickness,

3.1.3.1.2 Acceplance Delemminallon. Sample
pemmeability must not excasd the limits specified in
Table 3.

Tae 3: Permaahility Limits

Typa TF1 TF2
A 50.0g/m2 24 h | 85.0 g/m2/ 24 h
B 180 g/m2/ 24 h | 25.0gim2 24 h
c — .
n) 21 g/m 24 h Mgm2iz4h
[ —_ —
F 60gmZ24h | 10gm24k
3 S g
H 19.09m224h | 20.0 gim2s24 b
I 200 g/m224 b | 20.0 gim2/24 h

3.1.3.2 Surfaca Resislivity. Tha fesl apparalus
consisls of a resistivity meler [MEG-CHECK
21008 R-meter from Associztes Research Inc. or
equivatent) and a set of copper pins.

3.1.3.2.1 Test Procedurs:
1. Measure sample langth, record as |, (mm}

2. Maazure inmer diamatar of sempla. Racord
as d (mm).

3. ngert the coppaer pins to full depth in ends
of Wwhbe assuring a tighl fit, Measure the
depth of the copper pin in mm. Attach the
laads o the res/slivity meter as shown in
Figurn 8.

4. Record the resislance R (ohm).

5. Calulate: Surfaca Resislivity {(ohnveg) =
R{nd{l.o- Za}

31,322 Acgceptance Deatermination. The
maxlimum resislivity shall be 10* chm/=q.

3.1.3.3 Adhesion Test.

3.1.3.31 Pracedure. Cut a sirip of tubing into
approximately 8 mm wlde helical coil equal in
fength to 5 times the cdreumfsrences of the fubing
using a ool as shown in Figure 10. Bend the heli-
eal coil in reverse of coling. Apply 8 welght of 2 kg
tathe uncolled end.

3.1.3.3.2 Acceplancas Datermination. Mo de-
larination should occur betvesn tavars,

3.1.4 Additional Requirements. Not appli-
cabla,

3.2 Precessing Requirements. Sub-
paragraphs were nol applicatle,

3.3 Performance Requirements,
s
3.3.1 Chemical Requirements. Not Appllcsble.

3.3.2 Machanical Requirements.
3.3.2.1 Sour Gasoline Reclreulatlon Tast.

3.3.211 Test Pracedure. The assembly iz ex-
posed to reclraulaling sour gasoling (ndolens HO-
IT-Butyl Hydroperoxide Mixture) with a peroxide
rumber of 50 (at a rate of 700 mLimindte for fobing
of ID == 6.35 mm and 300 mLfminute for tubing of
D = &.35 mm} and a temperature of 40 + 2°C for 6
weeks on 2 test apparatus as shown in Figure 4
with a madified fuel raservolr as shawn in Figure 5
according to the fullowing procadures:

A, Connect the teal sample as per Iha el ra-
girculation lost (See Figure 43 Any fuel fil-
tars inconporated inla the {ast sample as-
gemblies for test purposces are to he in-
sertad between the Row meter and the feed
resenoir,

& Copyight 2003 Ganaral Molors Cesporation Al Rirhts Resarvad
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GM ENGINEERING STANDARDS

B. Mix 3.8 mL of 70% T-Butyl Hydroperoxide
per 1000 mL of indolene. Sir vigoroushy.
Allow Lhe water 1o satile cut of tha mbdure
{nex {ess than 3 k) Decant the fudd into a
new Lo talnar.

. Remowve 5 mL of fuel for the peraxide num-
ber measuremen! par GMIGL5P. The par-
oxide number should equal B0 + 3 initiafly.
Pour the Tuel into the reservoir.

D. S the flow sate at TOO + 70 mL/minute for
tubing with ID >= 628 mm, 300 = 30
mbfminute for lublng wiih ID < £.35 mm.

E. Maintair: lhe temparalure at 40 + 2°C.

F. Measura tha peroxde number twice each
wark,

G. Run the test for 6 weeks changing the sour
gazoling afler the first 24 h and thereafier:

1. Whoen the peroxide number is less
than 40 o7 greater than 59, or

2. Once a weak if the peroxide num-
ber remains betwesn 40 and 55,

H. Cormrect for evaporative lesses when nec-
essary by adding sour gasoline of percxide
numbar = 50 1 2.

Pressun: Gnge (Seg Mote)
Control Valva

L

— I—-—[vl—-—]u!-— o
| |

| T Fudbese — ]

"m
Fuel Fump j/

Fual Regarvalr

Node; Optional for Manianng Flow

SRS}
Figure 4. Fuel Racirculation Apparatus

Candanaar
Thermpooy
(,--— Mantor [DPF::MI}
r— Fusl Infat

ThemMmpsoupa
to Condrokor

—— Fual Oullet
{ter Fump)

4000 il
Glags Katlla

Heallig
Manta

Btalnle;u'u
e
Tuklng

QoI
Figure 5: Souar Gasoline Fazl Reservolr

3.3.21.2 Accaptance Determination. After £
weeks of sour gasoline exposura, tha samples
shall meet the requirements of the following tests
conducted  sequardially. [f preferred, samplas
tested to Sactions 2.3.2.1.2.F can be from an sddi-
tlenal sample set tested to the requiremenis of
332124 through 332120, exchuling the
Burst Testof 3.3.2.1.2 E:

A. The maxlmum tubing Iength change pernit=
ted = 2.0% measured at 23°C.

B. Sample must ba laak tested par GMOGE0F,
6.1, and must meol ol of these requing-
ments, with the following exceplions:

1. System to be pressurized wilh air to
70+ 7 kPa.

2. Max¥imize air leakage permited =<
2.0 coiminuts.

GC. Sample rmust be loak tested per GMUQE0R,
5.1, and must meet of the requirements of
5.1.

D Sample st be tested per GMZ13M,
31,253 (Cold Flexibility Tesl), omilting the
110 *C oven-age step, antd mist meel alf
requirernents of 3.1.2.3.

& Copyright 2007 Ganadel Molors Coporation All Rights Rezeved
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E. Sample must be tesled per GM213M,
3.1.2.1 {Burst Test), and must meat all re-
quiremenig of 3.1.2.1,

F. Sample must be tested for layer acdhesion
por GMA3M, 3.1.2.3, and mosl meet all
requirements of 3.1.3.3,

3.3.2.2 Fuel Resistanco - Reclrculation Test,

3,3.2.21 Test Progedure. Two (2) saparals sam-
ple seis of jubing must be tested lo the require-
menls of this est procedura. Ona (1) sample sl
will be tested using TF1 fuel, winter blend, per
GMG44EM. The olher sample set will ba tastad
using TF2 fual, winter blend, per GMB416K. Ex-
posa the sample ko recirculating TF 1 and TF 2 fugl
{at a rate of 700 3 70 mL/minute for tubing of ID >=
£.35 mm, and 300 £ 30 mUminute for tubing of D
= B.35 mm) for 30 wasks, using the est apparatus
as shown in Figure 4. The tempearature of the fugl
must ba maintained at 40 £ 2°C.  Any fuel fiters
incarporated intc the tesl sample assamblles for
tast purposes are 1o be Inserted botween tha flow
migtar and fusl reservoir, The recircutaling fuel is
{0 be replaced wilth fresh fue! every weak.

33222 Agcoptance Daterminatlon. At 10 weak
intervale during tis fue! recirculation, samples wil
be removed from the fisl recirculztlon apparatus
and lested o the requiremants of the following
lests (3.3.2.2.2 A through G) sequentially. Each
cample set removed per 10 week inferval must
conelst of 5 samples for aach conneclor and tube
size, W preferred, samples tested 1o Bections
33222F and 3.32.2.2.G can be from an addi-
tional sampls =et tesled b the raquiremants of
332274 through 332220, excuding the
Burst Test of 3.3.2.2.2.E:

A The maximum fubing length change permb-
ted = 2.0%, maasured at 23°C.

B. Sample must be laak tested per GMAOEQR,
51, and must maat &l of these requirs-
menta, with tha fllowing exceplions:

1. System io be pragsutized with air to
M+ T RPa.

2. Maximize zir laakage pemitied =<
20 cofminute.

C. Sample must be leak tesled per GMIOEOP,
5.1, and must maet all requirements.

D. Sample must be fesled per GM213M,
3.1.2.3 {Cold Flexibility Test), omitling the
10°C gwen-age step, and must meet &l
requirements of 3.1.2.3.

E. Sample must bo tesied per GM213M,
3.1.2.1 [Burst Tash), and must mest all re-
quirements of 3.1.2.1.

F. Sample musl be tested for layer adhasion
per GM213M, 3.1.3.3.

G. Sample must be tested for surface resis-
tanca par GM213M 3.1.3.2 and must meet
all requirements of 3.1.3.2,

3.3.3 Phyzslcal Requiremanis. Not applicable.

334 Additlenal Reguirements. Mot appl-
cablo.

2.4 Raguirements con other Stages during
Life Cycle. Subparagraphs ware not applicable.

4 Manufacturing Process
Mot appilcable.

5 Rules and Regulations

&.1 All matenials supplled to this specification
must comply with the requirements of
GMVY2001, Rulex and Regulations for Mate-
rlals Spacifications.

5.2 Al matetlals supplied to this specfication
must comply with tha requirementz of
GMW30ES, Restricled and Reportable Sub-
glances for Parts.

5.3 Inspectfan and Rejeclion. Al shipments of
materials or parts undar ¢ontracl or purchase
order manufactured to this specification shall be
equivalent in every respact to the initlal samples
approved by englneering. There shall be no
changes in forrmulation or manufacturing pro-
coss pemnitted without pror nofificalion and
approval by engineering. Lack of nedification by
iha supplier constitutes grounds for rejectien of
any sghipment VWhie samples may be laken
from incoming shipmonts and checked for con-
formance to thls spedificalion, the supplier shall
accepl the rasponsibility for incoming shipmends
mesting this specification without dependance
upan purchaser’s inspection,

& Copyright 2000 General Molxrs Corparalian All Righils Resaned
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5.4 Initial Source Approval. No  shipments
=hall be made by any supplier until repregenta-
tive Iniial production samplas to the purchaser's
labosatory andior enginaering department bava
been approved as meeting tha requirements of
this spacification,

5.5 Safety Data Sheals. Completed copies of
the Materia! Safely Data Sheets (M3D3) man-
fing GM information requiraments must be
sybrnibed with any new submissions or whera a
composition shange has gocumad,

6 Approvad Sources

The part suppller is responsible for tha tosling
of samples as described in Seclion' 3. Those
1ests will be porfarmed in his facilites or in out-
side lestng laboratories. AN labgralories must
ba approved laboratorles. Tha reguirament will
ba 5 samples pear tast for each connector and
1luba size.

Engineering qualification of an approved sgurce
iz requirad for thiz specification. Only sources
listed In the GM Matarials File under this sped-
fication number have been qualified by englnee-
fing as meeling the requiramonts of this specifl-
cation. Sources ara available through the on-
line MATSPC syeiam.

T Coding System

This malartal specification shall be called up in
other docurments, draowings, YT3, C75 slc. a8
follows;

Tast o GM213M

Sample Drawing Callout To fully describe the
hose the specificafion number must be fellowead
by a type.

Example; GM213M Typa A

B Rolease and Revisions

£.1 Ralages. The standard was onginated by
CLCD in Aprl 1983 and published in Cclobar

1885,

8.2 Revisions.

Rev. Date Description {Organlzation.)
G |AUG 2002  |Fixed Typo (GMNA)
H |APR2003 |Added Typs ! constructi-

on. Revised TF1 permea-
tion limit for Typa H. {(Hoge
Spedallzt Team)
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Appendix A

DATE —\ Rmnr CODE
Y LY
NN

4 GME4I6M TYPE _ DG/00/00 —

Markings: A shown above

Shall be legltde

Fhaill b typical for all fusl linee Indurding staxlwdoed tuking.

Shall ba paralld elatg axk oy bolh gdes 180 dogreos apar +11 degreas.

Marklng must appas an at least one wlde, paraliel 19 tha fus! ina &xls.

[F merkingm ara printed on bolh sidas, they meat ba 1680 degreas apart +10 dagrees.
Shall b 2.6 mm wmiln Righ for 7.83, 9.53 snd 15,3 mm Nominal 0D fublhg.

Shall be 2.¢ mm min high Fee B.35 mm Homina! 0D tubfng,

The ¢pan gpace betwesn the markings ahall ba ol nkone thar 1000 mm.

Gofor Whike or el

Printing roust be placed on tubing ae extreded (Mo Pra and Post Trestmant Al|owed)
Printing mued gordfim bo GM4350M Slasg AQ A B, C, onhy wecept (4] 75 % min, () $49 % min

Tublig Celor, Black

Figure 6: Labaling

& Copyrighl 2003 Ganecal Motors Corporation AR Plohts Ressread
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- Maes With 1588 mm Spherica| End

; Radlus on Impact End
N e—— =
| { L
b
t 1
i |
305 mm Height
I 1
I 1
. J_ 0
Lf/.«?/f.-"’//:// L bR T - T o
I 2 ¥ 0D of Tubig (min) 1
L—-— 30.f pum —n =g

Diamater of Hela § 07 0.7 mm le 1.0 mm
Largear Than Maminal OD of Tubling

A 12000)

Figure 7: Cold Impact Test Fixtury
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Dlameter of Fhdurs Plate
Hole 0.7 mm 10 1.0 mm Langer

“Than Mominal G0 of Tuking

Gl 7N —-—H_I———

s '“Q b
N %

- i ""-..z_‘:h}a b |
4 ‘53 5
/) ; "}
ks
;\E\ ZAAN
] L -

= ; blnlmum Band Damaber
' Fer Trhke 2

Flgure 8: Kinking Reslstence Test Fixture

Eﬂmplu_\ —l a ’—-
—

|

La =1
l/ ﬁ\l

1‘E\|:___|'Efp?!_

Figure 9: Conductivity Fixture
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BEHH 00

Figurs 1&: Adheslon Test Tool
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