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refrigerant and lubricant are the tested refrigerant and lubricant types as appropriate.

The dye package shall be labeled “This dye certified to meet SAE J2297 for use with “refrigerant’/“lubricant’ where

A dye package meeting all requirements of this specification and intended for use with multiple refrigerants shall list

those refrigerants on the label. For example, dyes for use in both R-134a and R-1234yf systems with PAG lubricants
shall be labeled “This dye certified to meet SAE J2297 for use with R-134a/PAG and R-1234yf/PAG.”
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shall maintain
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3.2
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4. PREPARATION

4.1
recommended

OF DYE

dosage per lubricant quantity used.

5. TESTING OF FLUORESCENT LEAK DETECTION DYES

5.1

The manufacturer of the dye shall specify the preparation of the dye and the concentration of manufacturer

These test procedures and requirements shall be used to determine the stability and the compatibility of a leak

detection dye within a mobile air-conditioning system. A dye must meet all of the acceptance criteria for each test to
be certified to this specification.

5.2

The same refrigerant and lubricant per 6.1.1 per 6.1.2 shall be used in all the tests defined in this specification.

5.3 Rank order a

lysis Is to be used as the acceptance criteria for the fluorescent leak detection

es evaluated to the

specifications fefined by this document or as specified in subsections below. Rank order analysis shall be defined as
ordering both the three control groups’ and the three test samples’ results. A test failure is defined as a total separation
of the results |of the sample and the control groups where the sample’s results negatively a

properties of the lubricant. A passed test is defined as having overlapping sets of results of the
groups, or a tgtal separation of the results of the sample and the control groups where‘the samp,

affected the d
6. STABILITY TES

6.1  Stability testin

cells per ANSI

as well as mefal catalysts as specified below.

6.1.1

6.1.1.1 R-134a ps

6.1.1.2 For altern

Standard

6.1.2 The lubricar
control per 4

The refrigerant sample is to be composed of the associated SAE purity specification or AHRI
specification.

For R-134fa applications;.a-PAG lubricant must be one commonly used in the mobile air-co

sirable properties of the lubricant.
TING

) shall be performed by preparing samples as per ANSI-ASHRAE Standard 97 or
LASHRAE GPC 38. The samples are to contain an.eqtal mass of liquid refrigerant

r SAE J2776; R1234yf per SAE J2844; or R-744 per SAE J2683.

ative refrigerants not listed ~above (heavy duty, off-road, buses, aftermark
F00 if an SAE purity specification has not yet been developed.

t sample shall be composed of an OE lubricant per the desired refrigerant with
.3. The lubricant typejshall match the OE designation on the charging label.

Denso NOJ-11 or ,Shrieve RL85HM).

For R-1234yf)applications, a PAG lubricant must be one recommended for use in the m

ected the desirable
sample and control
e’s results positively

Ising metal pressure
and lubricant sample

Standard 700 purity

et, etc.), use AHRI

and without dye for

nditioning industry in

4a systems\(examples include Idemitsu PAG 46, Denso ND8, Shrieve RFL-46X, ¢tc.). A POE must be

mended for use in the mobile air-conditioning industry in OEM R-134a system

s (examples include

pbile air-conditioning

industry in OEM R-1234yf systems (examples include Denso ND12, Idemitsu PS-D1, or Shrieve HD46). A POE
must be one recommended for use in the mobile air-conditioning industry in OEM R-1234yf systems (examples
include Denso ND-11 or Shrieve RL85HM).

For R744 applications, a PAG lubricant must be one recommended for use in the mobile air-conditioning industry

in OEM R-744 systems. A POE must be one recommended for use in the mobile air-conditioning industry in OEM

6.1.2.1
OEM R-17
one reco
6.1.2.2
6.1.2.3
electric R-
6.1.2.4

744 systems.

manufacturer of the equipment and the tests carried out accordingly.

For other refrigerant applications, the lubricant must be of a type and quality designated by the original
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6.2

lubricant containing double the recommended service concentration of the dye.

6.2.1

Six samples shall be tested. Three shall be composed of neat lubricant and three shall be composed of the same

The metal catalysts shall consist of standard rectangular metal specimens consisting of 3 by 19 mm coupons of

steel and copper, separated by aluminum so that the copper is not in direct contact with the steel. The metals shall
be steel 1000, oxygen-free copper, and aluminum 1100. The above surface area shall be per 50 cc or less of
lubricant sample tested. The coupon surface area shall either be proportionally enlarged for more lubricant or

multiple cou

6.3 These sample

pons of copper, steel and aluminum shall be used.

s shall be aged at 175 °C £ 3 °C for 14 days.

6.4 Acceptance stability criteria shall consist of three separate determinations.

6.4.1
6.4.1.1 The total
and after
6.4.2 The presend
when compa
6.4.3 The presend

tested in the
7. FLUORESCENC(
7.1 Fluorescence
are to contain
7.1.1 The metal ¢
steel and co
be steel 10(
lubricant tes
coupons of (
7.2 Twosamples s
concentration
service conce
7.3 The doubly do
at room temps

The presende of the dye shall not cause an increase of refrigerant and/or Tubricant decompos
to the neat samples via rank order analysis of total acid number (TAN) increase. It is perm
reduce the TAN of the aged mixture based on rank order analysis.

cid number of each sample is to be determined according to ASTM D664 to a f
ging. ASTM D974 may also be used with phenolphthalein as the golor.indicator.

red to those tested in the neat samples via rank order analysis based on visual o

e of the dye shall not cause an increase in particles, precipitates in the tubes whe
neat samples via rank order analysis via visual obsetvation.

E TESTING

testing shall be performed by preparing sealed tubes as per ANSI-ASHRAE 97.
an equal mass of liquid refrigerant and{ubricant sample as well as metal catalyst

btalysts shall consist of standard“tectangular metal specimens consisting of 3 b
bper, separated by aluminum sa:that the copper is not in direct contact with the st
0, oxygen-free copper, and:aluminum 1100. The above surface area shall be
ted. The coupon surface area shall either be proportionally enlarged for more
opper, steel, and aluminum shall be used.

hall be tested. OheJshall be composed of refrigerant and lubricant containing the rg
of the dye, and one shall be composed of the same lubricant containing doubl
ntration of the-dye.

sed sample shall be aged at 175 °C £ 3 °C for 14 days. The service concentratior
ratdre-during this time period.

tion when compared
ssible for the dye to

nal pH of 9.0 before

e of the dye shall not cause an increase of corrosion or copper plating of the tg¢sted metal coupons

bservation.

h compared to those

These sealed tubes

p.

19 mm coupons of
bel. The metals shall
per 50 cc or less of
lubricant or multiple

commended service
e the recommended

sample is to remain

7.4

Acceptance criteria shall consist of having the dye in the thermally aged sample exhibit a visual intensity (brilliance)

at least equal to that of the un-aged control sample under identical incident UV irradiation and in identical ambient
lighting and temperature conditions.

8. NON-METALLIC MATERIALS COMPATIBILITY TESTING

8.1

per ASHRAE GPC 38.

8.2
elastomers an

d plastic materials typically used in mobile A/C systems.

Stability testing shall be performed by preparing sealed tubes as per ANSI-ASHRAE 97 or using metal pressure cells

Non-metallic materials compatibility testing shall be performed to determine the compatibility of the dye with
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8.3 Materials to be tested shall be representative samples of those used in current OEM vehicle A/C systems.
a. PTFE commercial grade skived sheet.

b. Nylon 66.

c. Polyester (PBT).

d. HNBR O-ring.

e. Neoprene WRT O-ring.

f. EPDM O-ring.

g. Butyl (IIR) (e.g., hoses materials).

8.4 Six samples shall be prepared from each material. Three shall be tested with neat lubricant and|three shall be tested
with the neat Iibricant containing double the recommended service concentration of th€ dye.

8.5 Before and after the aging procedure, materials shall be tested for hardness by Shore M.

8.6 The test temperature shall be 125°C and a pressure correspondingy*to the saturation [pressure at 70 °C
(-0, +0.25 MP4). For refrigerants that have a critical temperature less.than 70 °C, 7.5 MPa shallbe used.

8.6.1 Informationgl: 2.1 MPa for 30 days for R134a and R1234yf; R744 samples are to be aged at 125 °C and a pressure
of 7.5 MPa fpr 30 days.

8.7 Acceptance cirjiteria shall consist of three separate determinations.

8.7.1  The presende of the dye shall not cause greater thaf' +10% change in hardness when compaied to those tested in
the neat oil yia rank order analysis.

8.7.2 The presende of the dye shall not cause an jncrease in particles, precipitates in the tubes whep compared to those
tested in thel neat samples via rank orderanalysis via visual observation.

8.7.3 The presende of the dye shall not.cause greater than 10% increase or 5% decrease in volume when compared to
those tested|in the neat oil vig.rank order analysis.

9. WEAR TESTING

9.1 Wear testing ghall be performed as per a modified Falex test procedure ASTM D3233-93.

9.1.1 The test oil|shall"be sparged by bubbling the appropriate refrigerant through it at 1 atmosphere pressure for
30 minutes prior to the test run and continuously during the test run

9.1.2  Arun-in period of 2 minutes at 68 kg direct load is to be applied.
9.1.3 The test load shall be 113 kg, and held at that level throughout the 5-hour run period.

9.1.4 Steel pins (AISI 3135) and aluminum V-blocks (die cast 390) shall be used. The mass of the pins must be recorded
before the test run.

9.2 Six samples shall be tested. Three shall be composed of neat lubricant and three shall be composed of the same
lubricant containing double the recommended service concentration of the dye.


https://saenorm.com/api/?name=ba32d317891c18185306e89ab0bf424e

SAE INTERNATI

ONAL J2297™ DEC2024

Page 6 of 8

9.3 Acceptance criteria shall consist of two separate determinations:

9.3.1
rank order.

9.3.2

microscopically, when compared to the neat samples via rank order analysis.

10. VISCOSITY EFFECT TESTING

The presence of the dye shall not cause an increase of pin weight loss when compared to the neat samples via

The presence of the dye shall not cause an increase of block wear scar during the 5-hour run, measured

10.1 The lubricant selection, per 6.1.2, the kinematic viscosity shall be determined via the Procedure defined by
ASTM D445. The kinetic viscosity shall be measured at both 40 °C and 100 °C.

10.2 Six samples s

lubricant conts

10.3 Acceptance s
by more than

than 10%.
11. ELECTRICAL T

11.1 To be labeled
than 5*10° Q

11.1.1
based on a |

12. COMPLIANCE

12.1 For compliang
facilities, and
appropriate SA

hall be prepared. Three shall be tested with neat lubricant and three shall be
ining the recommended service concentration of the dye.

1% when compared to the neat sample nor increase the kinematic viscosity in

ESTING

‘cm per ASTM D1169.

Table 1
Pure Volumetric Resistivity
Refrigerant Q-cm
R134a 2*1012(M2)
R1234yf 1*100 ™M
CO2 Use R134a value

@.Refer to Mdller et al. (2011).
@'Refer to ASHRAE 2017.

techrician knowledge requirement providers with a procedure of certifying

as “Certified td

hall consist of having the presence of the dye not decrease the kingmatic vis

for “electric” use, lubricants with a double recommended.service concentration of]

e, this SAE Standard shall meet SAE J2911. This SAE Standard provides m

\E_Standard. Only certifying to SAE J2911 allows those verifying compliance to actv
the appropriate SAE Standard.” Industry, interested parties, and regulatory agengies will have access

ested with the neat

cosity in centistokes
centistokes by more

dye shall be greater

Informationgl: This minimum value was selected to take into@ceount the variability in the ASTM D1169 test method
quid volumetric resistivity of R1234yf of 1 * 101° Q*cm (refer to Mller et al., 2011

).

hnufacturers, testing
ompliance with the
ertise their product

q

to the SAE International public website posting of the results in the official SAE database.

12.2

to SAE. The responsible committee shall establish the required certification information.

12.3

The compliance information for this SAE Standard, SAE J2297, shall be recorded, verified in Table A1, and supplied

Upon completion of testing, certification, and recording with SAE, dyes are permitted to include on their labels as

having met the requirements of SAE J2297 ONLY for the refrigerant(s) and lubricant types for which the certification
testing has been performed.

12.4

Dyes intended for electric compressor application and having passed the optional electrical testing (see Section 11)

may include on their labels of having met the requirements of SAE J2297 for electric compressor application ONLY
for the refrigerant(s) for which the certification testing has been performed.
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	12. COMPLIANCE
	12.1 For compliance, this SAE Standard shall meet SAE J2911. This SAE Standard provides manufacturers, testing facilities, and technician knowledge requirement providers with a procedure of certifying compliance with the appropriate SAE Standard. Only...
	12.2 The compliance information for this SAE Standard, SAE J2297, shall be recorded, verified in Table A1, and supplied to SAE. The responsible committee shall establish the required certification information.
	12.3 Upon completion of testing, certification, and recording with SAE, dyes are permitted to include on their labels as having met the requirements of SAE J2297 ONLY for the refrigerant(s) and lubricant types for which the certification testing has b...
	12.4 Dyes intended for electric compressor application and having passed the optional electrical testing (see Section 11) may include on their labels of having met the requirements of SAE J2297 for electric compressor application ONLY for the refriger...
	12.5 Per 4.3 of SAE J2911, the product must be recertificated upon expiration of current certification.
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