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1. ScopL

This SAE St
refrigerant in
R134a refrig
to 125 °C.

marked “J2
It is the ho
acceptance

1.1 Ratio

Changes mé

andard covers hose and hose assemblies intended for conducting liquidhand gag

automotive air-conditioning systems. The hose shall be designed to minimize p
erant, contamination of the system, and to be functional over a témperature ran
Specific construction details are to be agreed upon between“user and suppl
P64” signifies that it has been coupled, tested, and has met:the requirements of
5e assembly manufacturer’s responsibility to see that,the’ assemblies meet t
criteria for this specification.

hale

ide to this document include:

eous R134a
brmeation of
e of =30 °C
er. A hose
SAE J2064.
he specified

Moved Tabl¢ 1 from section 3.2.4 to section 5.2.4 -(Table applies to this section).

Renamed sgction 5.1 from Test Conditions to.Sample Conditioning (samples are being condifioned).
Clarified Seftion 5.1. Ihe—temperatu#e—e#ﬂw—@sheg—mem—s#mﬂ—b%n&ﬁmned—a%—@—%@#he
temperaturei-of the—testhe hose—assemblies—shall-be—stabilizedfor24—h—at-thetpsting—room
te1qcrpe#a%enq—:‘—|e>,c|e—r—te—teetnc}gL Charged Samples shall be stabilized for 24 hrs. @ 23 °C + P °C prior to
testing. Samples shall be checked to ensure specified charge and identify charge loss.

Section 5.2. Charging Procedure and Initial Weights - add evacuation to the test procedure. | (is currently
a common gractice)

Section 5.2.4 Establish Constant Loss Rate - replaced exposures with exposure (corrected grammar)
Section 5.2 4t ‘Establish Constant Loss Rate - replaced taken with reported (corrected grammar)

Sect|on 5.2.4 Establish Constant Loss Rate - Deleted Fhis-is-notto-be-alotrelease-test—The lotrelease

. (redundant)

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2005 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel:  877-606-7323 (inside USA and Canada) a ‘ E
Tel: 724-776-4970 (outside USA)
Fax:  724-776-0790 “

Email: custsvc@sae.org

SAE WEB ADDRESS: http://lwww.sae.org Leading Our World In Motion


https://saenorm.com/api/?name=68bcc65a8a8812d6cc46f42a436577a0

SAE J2064 Revised DEC2005

Section 5.2.5 Loss Rate Determination - Deleted section title 5.2.6 and added the exact wording for the
acceptance determination under Section 5.2.5 (corrected mislabeled section numbering).

Section 5.3 Coupling Integrity - Deleted EitherFestOption-1-or Test Option-2-may-be-used. (redundant).

Sectlon 53 Couplmg Integrlty Deleted Eaeh—assembly—ls—attaehed—te—a—eamste#hawﬂg—an—mtemat

W ing. Replaced with Each assembly is
attached to a canlster W|th a minimum mternal vqume of 900 cm’® and equipped with a charging fitting.
The minimum-canister volume ensures a maximum pressure loss of 010 MPa between recharges. A
seventh coupled assembly is used as a volatility sample to account for weight losses not asgociated with
refrigerant Igsses.

2. Referpnces

2.1 Applicable Publication

The followin publication forms a part of this specification to the extent specified herein.
2.1.1  AST|M PUBLICATION

Available frgm ASTM, 100 Barr Harbor Drive, West Conshoheocken, PA 19428-2959, Tel: 610-832-9585,
www.astm.ojrg.

ASTM D 380—Methods of Testing Rubber Hose
3. Manufacture

3.1 Size
Standard dimensions are given in the first column of Table 1.
3.2 Types
Including, but not limited.te:the following:

3.2.1  TYPE A—ELASTOMERIC, TEXTILE REINFORCED
The hose sh aII be made having a suitable seamless synthetic elastomerlc tube The reinforcement shall

consist of te cord—orfabric-adhered Ok ; be heat- and
ozone-resistant synthet|c eIastomer

3.2.2 TYPE B—ELASTOMERIC, WIRE REINFORCED

The hose shall be built having a suitable seamless synthetic elastomeric tube. The reinforcement shall
consist of steel wire adhered to the elastomeric tube. The cover shall consist of a heat-resistant textile
yarn impregnated with a synthetic elastomeric cement.
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3.2.3 TYPE C—BARRIER, TEXTILE REINFORCED

The hose shall have a suitable thermoplastic barrier between elastomeric layers. The reinforcement shall
consist of suitable textile yarn, cord, or fabric adhered to the tube and cover. The outer cover shall be
heat- and ozone-resistant synthetic elastomer.

3.2.4 TYPE D—THERMOPLASTIC, TEXTILE REINFORCED, ELASTOMERIC COVER

The hose s
yarn, cord, (
synthetic elg
3.25 Typ
The hose sl
outer layer.
cover. The
326 Typ
The hose

elastomeric
the tube and

3.3 Moist

The followin

stomer.

F E—VENEER, TEXTILE REINFORCED

all have a suitable thermoplastic veneer lining the inside diameter with an elas
The reinforcement shall consist of a textile yarn, cord, or fabric adhered to t
cover shall be heat- and ozone-resistant synthetic elastomer.

F F—VENEER, BARRIER, THERMOPLASTIC LINER

thall have a suitable thermoplastic veneer diner with a thermoplastic barri
layers. The reinforcement shall consist of acsuitable textile yarn, cord, or fabrig
cover. The cover shall be heat- and ozone-resistant elastomer.

Lre Vapor Ingression Hose Classes

) classes are established based upon hose material configuration.

Class I—No
Class Il—Nqg
4. Hose
The hose s
inches or m
shall appear

41 Hose

greater than 0.039 g/cm®(year
t greater than 0.111 g/cm?, year

Identification
all be identified with the SAE number, type, class, and size of inside diameter
petric millimeter equivalents, or both, and hose manufacturer's code marking. T

on theseuter cover of the hose at intervals not greater than 380 mm.

ASsemblies

itable textile
ne-resistant

omeric tube
he tube and

er between
adhered to

n fraction of
[his marking

Hose Assemblies may be fabricated by the manufacturer, an agent for or customer of the manufacturer,

or by the u

assembly equipment.

supplied by

Fabrication of permanently attached fittings to refrigerant hose requires
Refrigerant hose from one manufacturer may not be compatible
another manufacturer. Similarly, assembly equipment from one manufacturer

ser.

interchangeable with that of another manufacturer.

specialized
with fittings
may not be
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The test procedures described in the current issue of ASTM D 380, shall be followed whenever

5. Testing
applicable.
5.1

Sample Conditioning

Charged Samples shall be stabilized for 24 hrs. @ 23 °C + 2 °C prior to testing. Samples shall be
checked to ensure-specified-charge-ancHdentifychargetoss—m————M8X8X

5.2 Permeation Test

521 TES

The test sp
exposed ho

[ SPECIMENS—107 CM SAMPLES

pcimens are to consist of four coupled hose assemblies that~have 107 cm
5e between couplings. Three of the coupled hose assemblies are to be used for|

the permeation rate through the hose at a specific temperature. Thefourth coupled and p

assembly is

One end of
attached to
assemblies

having a mir
5.2.2 CHA

The coupled

to charging.
refrigerant t
is recomme

52.3 TEM

The test tem

to be used for a control hose.

each hose assembly is to be fitted with a cappedicharge fitting. The other
a canister (optional) or plugged with a fitting.’\"If a canister is used, the ¢
Are to be connected to canisters each having,an internal volume of 510 cm’® +
imum burst strength of 8.6 MPa.

RGING PROCEDURE AND INITIAL WEIGHTS

hose assemblies are to be weighed and recorded to 0.01 g to establish an initial
The test samples (control sample not charged) are to be evacuated then ¢

ded for ease of charging.
PERATURE EXPOSURE

perature is 80°°C = 2 °C.

= 1.2 cm of
determining
ugged hose

bnd is to be
pupled hose
25 cm® and

weight prior
harged with

70% =+ 3% of the internal volume of the assembly and then reweighed. Cooling of samples

dic intervals

5.2.4 ESTABLISH, GONSTANT LOSS RATE
Weigh the samples at the end of the first 24 h temperature exposure and weighing at perig
(minimum psliud mustbe24 il). The vvvigilillgb stroutce lcpuﬁcd i mettossof grams,; cha

ged sample

weight loss minus control sample weight loss. The net weight loss versus time should continue to be
recorded until steady-state is reached. Steady-state is reached when the last four readings are within

10% of the lo

west reading or after 25 days, whichever comes first.
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5.2.5 L0ss RATE DETERMINATION

No charged specimen may lose more than 40 g during the first 24 h period. The permeation rate for each

specimen m

ay be determined as follows:

a. For Samples that Meet the 10% Rule—Establish the slope of steady-state net loss in grams per day
for the 107 cm length specimen and multiply by factors in Table 1 to obtain permeation rate.
b. For Samples that Run for 25 Days—The final weighing period, in which the data recorded will be

used to

all-kb. tha loct O_A Z o f ibha toal

period. The

sampleq
for the fi
to obtair]

At the end ])f the temperature exposure period, the refrigerant charge remajning.should beg

original cha
be exhauste

Acceptance
rate greater
and F.

5.3 Coup
It is the hos
Manufacturg

dimensional

5.3.1 TES

datarnain i Baraaeatkian—irata ol aa PV~ avia—af-t Q
A\ A>IAI R R R LI RAINY B A v 'JUIIIIU(ALI\JII aty, olain v uaiv TAaot J \JO\yO A 4 T \JO\yO VI i oot
during the final period shall be weighed 5 times at least 24 h apart. The total‘'ne

hal period, divided by the number of days in the period are multiplied by the/facto
the permeation rate.

ge minimum. At the conclusion of the test, the refrigerant charge’in each spec
d to a suitable reclamation container.

TABLE 1—REFRIGERANT PERMEATION RATE CONVERSION FACTORS

Hose Size Multiply g/day Multiply g/day
Inner Diam. by Factor Shown by Factor Shown
mm (in) to Obtain kg/m®, year ¢ to Obtain Ib/ft}, year
8 (5/16) 13.573 (13.680) 2.777 (2.799)
10 (13/32) 10.858 (10.523) 2.222 (2.153)
13 (1/2) 8.352 (8.550) 1.709 (1.750)
16 (5/8) 6.786 (6,840) 1.389 (1.400)
19 (3/4) 5.715 \(5.700) 1.169 (1.166)

Determination—The coupled hese assembly shall not be permeable to a refriger
than 15 kg/m?, year for type-A’and B or a rate greater than 5 kg/m®, year for ty

t weight loss
rs in Table 1

50% of the
men should

Ant loss at a
pes C, D, E,

becific Hose

ing Integrity

e coupler's responsibility to ensure that the combination of coupling type and s

r's Hose Material will meet the following acceptance criteria at all possible combinations of
tolerances.

[ SPECHIVMENS

Six coupled assemblies shall have 76 mm = 3 mm of exposed hose and 56 mm + 8 mm of straight tubing
between the couplings with suitable connector and sealed at the other (pinch-welding permitted). Each
assembly is attached to a canister with a minimum internal volume of 900 cm’ and equipped with a
charging fitting. The minimum canister volume ensures a maximum pressure loss of 0.10 MPa between
recharges. A seventh coupled assembly is used as a volatility sample to account for weight losses not
associated with refrigerant losses.
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5.3.2 TEST PROCEDURE

5.3.2.1

Charging

Calculate the internal volume of the hose and canister assembly. Charge the canister assembly with an
amount of R134a compatible lubricant equivalent to half of the internal volume of the hose assembly.
Calculate the charge weight of R134a by multiplying the system volume less the lubricant volume by
0.0783 g/cm® (density) constant for R134a gas at 125 °C and 2.07 MPa. Evacuate the sample, without

remOVlng th - :ubl ;Ucll It, Al Id Cldd thc Uhalsc chlyht = 1 H Uf n134a al Id IUUUId Ul;y;lla: VVG;HI t. CheCk a”

fittings to ensure against extraneous R134a leakage. After charging, agitate the assembly to insure

mixing with [the lubricant and wetting of all internal surfaces. Hoses need to be dry. toyobtpin accurate

weighings. All weighings are to be made at 18 °C to 29 °C to the nearest 0.01 g.

Example:

Hose Agsembly Volume 19.8 cm®

Canjster Volume 1260 cm’

Lubficant Volume = (Hose Assembly Volume)/2
= 99cm’

Charge Weight = (Canister Volume + Hose Assembly‘Volume — Lubricant Volume)

0.0783 g/cm’

= (1260 cm’ + 19.8 cm’ — 9.9 em®) x 0.0783 g/cm’
= 1269.9 cm® x 0.0783 g/cnt:
= 9944

5.3.2.2 Test Exposure

The assembly shall be oriented such_that the liquid phase will always drain into the tgest coupling

assembly. The test shall include four €éxposure intervals with Test Option 1 or six exposure iptervals with

Test Option R, each followed by a leakage evaluation and possible recharging before the nex{ exposure.

Test Option [1—The four exposure intervals in sequential order are as follows:

a. Exposure 1—96 h aty125 °C + 2 °C with canister pressure at 2.07 MPa.

b. Exposute 2—48 (hythermal cycling from -30°C to 125°C in a timer-controlled chgmber. The
chambef temperature shall change every 4 h and canisters shall reach the desired ftemperature
within 3 |h after.a temperature change.

c. Exposune3+-96 h at 125 °C + 2 °C with canister pressure at 2.07 MPa.

d. Exposu — ' = i i mber. The

chamber temperature shall change every 4 h and canisters shall reach the desired temperature

within 3

h after a temperature change.
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Test Option 2—The six exposure intervals in sequential order are as follows:

+

emperature

18

prature shall
temperature

9 mm ID or
blanes on a
pss) or fluid

sure interval
continuing.

a. Exposure 1—96 h at 121 °C + 2 °C with canister pressure at 2.0 MPa.

b. Exposure 2—48 h at —29 °C to 121 °C in a timer-controlled chamber. The chamber temperature shall
change every 4 h and canisters shall reach the desired temperature within 3 h after a temperature
change.

c. Exposure 3—96 h at 121 °C + 2 °C with canister pressure at 2.0 MPa.

d. Exposure 4—48 h at —29 °C to 121 °C in a timer-controlled chamber. The chamber temperature shall
change every4-h-and-canisters-shalreach—the—desiredtemperature-within-3—-h-aftera
change.

e. Exposure 5—96 h at 121 °C + 2 °C with canister pressure at 2.0 MPa.

f. Exposune 6—48 h at —29 °C to 121 °C in a timer-controlled chamber. The chambertemp
change levery 4 h and canisters shall reach the desired temperature within 3 hafter a
change.

5.3.2.3 Leakage Evaluation

At the end of each exposure interval, as soon as a canister assembly reaches room tempergture of 18 to

29 °C, it shd]l be evaluated as follows:

a. Examing each sample and note any sign of leakage or abhormalities.

b. Wipe any visible fluid from the hose assembly, then, weigh and record the loss in gfams for the
interval {less the volatility loss).

c. Ifthe nef loss is greater than 7g, terminate the test

d. Flex tes} the coupled assembly on the canister’to +15 degrees (+8 degrees for hoses |
greater)] Make 10 flex cycles in approximately 10 s in each of two perpendicular
couplind assembly. Immediately evaluate”and note the presence of hissing (charge |
leakagelat each coupling.

e. Wipe ary visible fluid from the hose,assembly and reweigh. Continue with the next expo
if the weight is within 7g of ariginal weight. If not, recharge to original weight before
Maintairling the weight within\*7g of original weight insures that the canister assembly R134a
restarting pressure is no less-than 2.0 MPa at 125°C.

5.3.3  ACCEPTANCE DETERMINATION

a. Applies [o six canister assemblies (12 couplings).

b. Maximum net{weight loss per canister (2 couplings) per Test Option 1 or Test Optior

exceed

2 shall not

| 09:

5.4 Aging Test

The hose shall show no cracks or other disintegration when tested as specified after aging at 125 °C
+ 2 °C for 168 h. The mandrel used shall have a diameter eight times the nominal OD of the hose. The

test unit sha

Il have a free hose length not less than 300 mm or more than 1000 mm.
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5.4.1 PRO

CEDURE

Capped hose assembly shall be evacuated and charged with one atmosphere of refrigerant or nitrogen
before coiling around the mandrel of the designated size. Place in a circulating air oven for the time and
at the temperature specified. Allow the hose assembly to cool to room temperature, after removal from
the oven. Open the hose assembly to a straight length and examine the hose for internal and external

cracks visibl
5.5 Cold
The hose s

for the hose
have a free

R134a refri

e to the naked eye for exposed hose only.

-,

all show no evidence of cracking or breaking when tested as specified. _The n
shall have a diameter eight times the nominal OD of the hose. The testhose as
ose length not less than 600 mm or more than 1000 mm.

EDURE
t hose assembly to 70% of capacity with R134a refrigerant at room tempe

, the hose assembly and R134a refrigerant may be chilled below the boiling
erant in order that the R134a refrigerant may be handled in the liquid state. Plac

andrel used
sembly shall

rature. For
point of the
e the loaded

hose assemply in an air oven at 70 °C = 2 °C for 48 h. Remove hose assembly from the air oven and

allow to coo

Place the h
30 °C for 24
mixture of &
removing th
designated

specimen s
external cra

to room temperature.

se assembly in a straight position along with designated size mandrel in a cold
h. The cold chamber shall be capable. of maintaining a uniform atmosphere of
lir and carbon dioxide at the specified temperature with a tolerance of + 2 9
b hose assembly from the cold chamber, bend it through 180 degrees over the m
Size at a uniform rate within_a time period of 4 to 8 s. The refrigerant cha
nall be exhausted into a suitable reclamation container. Examine the hose fo
tks or disintegration.

5.6 Vacuum Flattening

5.6.1 Sco

Flattening o
temperature

5.6.2 The

PE

f a hose(testricts internal fluid flow. This test evaluates the hose construct
conditiensfor its ability to resist internal area reduction under vacuum conditions.

coupled hose assembly shall be bent (with the natural curvature of the ho

chamber at
cold dry or a
C. Without
Andrel of the
rge in each
r internal or

on at room

5e) at room

tem

& Iy a1 TR : .l N ) ITTm1] e " /
peialdic 1mMu a U oSliapc, WILTT 1T TSIUT TaUlus UT 1S U Syudl TU TIVE UITICS |

ix times for

19mm and greater nominal ID) the normal outside diameter of the hose. Measure the minimum
outside diameter of the hose in any plane at the base of the “U” (hose OD shall not be less than

80% of original OD).

Evacuate the hose to an absolute pressure of 10 mm Hg +

5 mm Hg.

Maintain this pressure in the bent hose specimen for 2 min. At the end of this period, while the
hose is still under vacuum, measure the minimum outside diameter in any place at the base of
the “U”.
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5.6.3 ACCEPTANCE CRITERIA

a. The minimum diameter dimension shall not be less than 80% of the minimum hose outside diameter
as measured in 5.6.2 in the “U” shape prior to the application of the vacuum.

b. Examine the hose externally for cracks or loose cover. If these imperfections exist, the hose fails.

c. If the hose passes (5.6.3.a and b) cut the hose off at the coupling and section longitudinally. Check

the hose internally for blisters, delamination, cracks, or other surface imperfections. Any such
imperfections result in hose failure.
5.7 LengtLi Change
All hose typgs shall not contract in length more than 4% or elongate more than 2% when sybjected to a
pressure of .4 MPa for suction hose and 2.7 MPa for liquid and discharge hose. Test in accprdance with
ASTM D 380.
5.8 Burstjng Strength
The minimum bursting strength for hose and hose assemblies shalldbe 13.7 MPa for discharge and liquid
line, 12 MP4 for suction hose. Test in accordance with ASTM D 380!
5.9 Proof|Test
All hose shgll satisfactorily withstand a hydrostatic proof.test with a minimum hydrostatic prg¢ssure equal

to 50% of th
5.10 Extra
The extractd
shall be oily

450 mm or

5.10.1 PRO

ction Test
bles of the inside surface of the hose tube shall not exceed 118 g/m’ and any
nore than 1000 mm.

CEDURE

Fill the hosg
surface mateg

temperature|

assembly to~capacity with suitable solvent and then empty it immediately to
rial. Loadthe hose assembly to approximately 70% capacity with R134a refrige
For, «convenience, the hose assembly and R134a refrigerant may be chille

boiling poinf| of R134a refrigerant in order that the R134a refrigerant may be handled in the
Place the loaded hose assembly in the air oven at 70 °C = 2 °C for 24 h. At the end of the g
chill the hose

b minimum required burst strength for a period not less than 30 s or more than 5 min.

extractables

or soft/greasy in nature. Thetest hose assembly shall have a free hose length not less than

remove any
rant at room
d below the
liquid state.
ging period,
hed vacuum

flask, chilled to —30 °C or colder, then attach the flask to an R134a recovery un|t and recover all R134a.
After the R134a refrigerant has evaporated, condition the beaker at approximately 70 °C for 1 h to

remove condensed moisture, then weigh the beaker again.
square meter or milligrams per square inch of the hose inner surface based on the no
diameter of the hose.

Report the extract in terms of grams per

minal inside
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5.11 Ozone Test

When the hose is bent around a mandrel with a diameter 8 times the nominal diameter of the hose and
exposed for 70 h to ozone air atmosphere in which the ozone partial pressure is 50 MPa = 5 MPa at
40 °C = 2 °C, the outer cover of the hose shall show no cracks when examined under 7X magnification.
The test hose shall be about 250 mm longer than the mandrel circumference. Test in accordance with
ASTM D 380.

5.12 CleantinessFest

The bore of
not be more

5.12.1 PRO
Bend the hg
hose in a vg
through a p
at approxim

5.13 Moist

The purpos
hose sampl
on the ID of

5.13.1 TEs
See Figure

Humidity
Methang
Vacuum
Vacuum
Nitroger
Distilled
Oven c3
Drying @

!

all hose and hose assemblies shall be clean and dry. When subjected to this tes

CEDURE

se or hose assembly to a “U” shape, the legs of the “U” beinglof equal length.
rtical plane and fill the hose to capacity with suitable solvent:. Then filter the suif

epared Gooch crucible, sintered glass crucible, or 0.8 [im filter of known weight,

Lire Ingression

of the moisture ingression test is to measure the amount of moisture that pe
s when the hose samples are subjectedto a humid environment with vacuum
the hose samples.

[ APPARATUS

chamber

| cold bath maintained at —70 °C or lower (see Figure 1)
cold trap system

pump

gas or dry air supply
water
pable‘of 80 °C
eSiccator

than 270 mg/m? of foreign material. The test hose shall not be less than-300 mm,

tely 70 °C for 20 min, determine by weight difference,the insoluble contaminatior).

t, there shall

Position the
able solvent

After dying

rmeates the
being drawn

~TS@™meoo0oTp

Balance

Capable Or U. T g accuracy

-10 -



https://saenorm.com/api/?name=68bcc65a8a8812d6cc46f42a436577a0

