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1 Scope

This Technical Supply Specification (TL) defines the quality, strength, and service life for refrigerant

lines in motor vehicle air conditioning systems that operate with R134a or R1234yf refrigerant.
ZHRFRE(TL)E X 1 HIR134amkR1234yf 3R 4 25 U R 4t (i VA 77 B (R A L iR PR RS P A3 i

2  Requirements R

The necessary functional requirements are the minimum requirements for a hose line.

Statistical methods must be applied for documentation purposes. Complete () tests must be

marked separately. The department that arranges for the testing defines the data that is required

for the testing, such as the sampling, the random sample size, the timing, and frequency of the

testing.

ZAL I D e R SR O B ARER . AEMIE H I, Az Giit 775 . 52 1 100%1R 56 257 0l Axid .
B 5T ZHERIR BIFR T E SRS (s R B, e BENLREAS &, A, B8 AR,

2.1  General information — %15 &

The refrigerant lines can consist of both pipes and also a combination of tubes and hoses with

ends that are provided with connection fittings. The connection fittings can be crimped onto the

hose lines or manufactured in accordance with qualitatively equivalent joining techniques and the
connections of the hose lines can be soldered or solder-free.

)78 77 T DU B S B A s S S R I IR A B . BRI AT DR B AR
AR B ORISR T 2T HE, 6 RS K 7T DU SR FZ B AR

The hoses or hose lines must not have any flaws as per test specification PV 6240 that have more

than negligible effects on the use and assembly properties.

BOETE I EA RVE I BUEAT PV 6240 5 HEE SR AR5 25 FCARF A A /NS 8RR BRI

The hose lines must be designed so that a positive-locking connection is produced between the

fitting and the hose, the inner layer of the hose is not damaged, and the bonding between the individual
layers is not destroyed.

BT O T A AR [ (3 PR B B R, JF HCE N JZ BEAREIIR, A REIAIA %2 1]
R .

This includes, e.g., surface flaws such as bubbles, sink marks, folds, beads, and inhomogeneity in

the individual materials or their bonds, as well as improper construction of the fastening for the
connection fittings.

B INR T ORE, WE. 4ifl. GELMEMERDEPR T B SV B & E AT RHA R ]2 FE R
PRI B & (DR G54 7 THT R BRI AN Fo v H B

The solder connection must be free of fluxing agents and residues. The solder gap surface must

be at least 60% free of shrinkage cavities and continuous pores or wormholes (DIN EN ISO 18279)

are not permissible.

SRR TCIEFIAIGR B, IRaERImLAiE /b 6 0 % g fl, A RVFAER T ZFLIX (DIN EN I1SO 18279).
There must be an area with a length of at least 2,5 mm free from shrinkage cavities and inclusions in each
cross section made from a pure AlSi solder material (if other materials are present, the release must be
approved by the purchaser). Fluxing agent inclusions must not contact the line cross section or the
environment. The solder depth must be at least 5 mm at the connection fittings.

TERRN2E AIST AR FITE R A A TR A PR IETE 2220 2.5mm K (1930 Bl Y TE 4R FLAN e 20, S50 e - AN Fuv/F
B BRI L ) Ak (A5 P AR R BEA R0 b ST kit . AERERR IR B, RRRZ 200 Bmm,

2.2 Shelf life fRAEHIIR

The properties required in this functional instruction for refrigerant lines must still be guaranteed up

to 24 months after production, under consideration of DIN 7716.

EH 174 77 B TR D BR 25 A4 B AR PR SR, 2B ORAIE AR 7 5 244 H AT BUERIE (F2DIN7716)



3 As-received condition 5% 414
3.1 Quality requirements Ji 8 %5k
The refrigerant lines in their as-received condition must correspond to the drawing and/or or the
released first sample. The refrigerant lines must be provided at both ends with dust-proof caps.
These caps must be captively fastened but easily removable.The material used for the caps must not emit
any substances that have a negative effect on the O-rings that are used. The preferred material is HDPE.
WCBIRZS T ARV TS B 25T 5 P\ AR Bt 0 15 A i 00 2009 ity 5 5 o b LB BRI 2B . A )
I, MR EIARAS SO VERE UL AT ) 5T SO % S ] 7 2 AT oM o D0 Seadedi v 8 P 5 SR L
The dust caps must not contact the preassembled O-rings and must not damage the lubricant layer.
In the as-received condition, the hose lines must be dry and free of soiling and processing aids,
e.g., release agents, on the inner and outer surfaces.
B AR EAS SO VF Rl TS E R E B T 1], B FHEW . WORRAEST, E R oys A T B,
{510 P A0 3 THT R BBASE 7)o
The interior of steel pipes and fittings must be protected against corrosion by temporary corrosion
protection (e.g., refrigerant oil or another suitable medium that has been released by the purchaser). After
removing the caps, it must be possible to easily turn and close the union nuts on the fittings,so that the
contact surface for the seal is freely visible.
T FRY A S R S A 20083 i R D75 T8 et EReF i I (P 2 e At 5 85 ) e S DT L AE A 7)o BT ZRMR 22K
ek FIERIR R UR S BT Fe AN A, DR Sl i B AR .
3.2 Part marking ZE/4xic
The tubes and/or hose lines, including their fittings, are marked as per the drawing.
BB RN B A B EAE e Sk A R ARbR i
The labeling on the hose must have a maximum spacing of 300 mm:
JBE B BIRRZE A — AN AN K T-300mmif) 4% 8]
— Type and material designation #4 &} F1fE 5
— Hose size JRE R Tt
— Intended use (R134a/R1234yf; polyalkylene glycol (PAG) oil)
il H & (R134a/R1234yf; 5K (PAG) )
— Date of manufacture 7= H
— Manufacturer's identification 7= 155
3.3 Reduced cross section 7 Ifi & 44
The maximum reduction in the tube's cross section due to the outer deformation must be 15% of
the original cross section. H1T-4MBAR T 1M T2 s s A A T P Ae 4 e KORPT A I R TR 1) 15% -
The maximum permissible values for the narrowing of the diameter at the nipple are defined in
table 1. 7E(HCEEE ) Bk AL EARY A 1 B R SCVAERE T3 1 he
Table 1 — Reduced cross sectionf##: i I 4

Nominal Tube dimensions (mm) Nominal width diat the nipple (mm) #3k4b4 XN 1%
width(mm) RS, 1% Rubber hose Plastic film hose

4 EA As per DIN 8905-1 WM e e YR | 2

6,0 8,00 x 1,00 - 4.5

8,50 x 1,25
8,0 10 x 1,00 53 45
10 x 1,25 4,6
10,0 12 x 1,25 8,0 6,0
13,0 16 x 1,25 10,0 8,6




16 x 1,50 8,2
16,0 18 x 1,50 11,8 11,8
17,5 18 x 1,50 14,0
19,0 22x1,50 14,5 14,5

3.4 Leak tightness test for production monitoring &A= = 1% = 4 1 42
The refrigerant lines must pass tests of 10 seconds at 3 bar and 20 seconds at 35 bar. No leaks must be
detected. The supplier must perform this test to 100% satisfaction during the final inspection. Preferably,
a helium leak tightness test must be performed for the production end testing.The permissible leakage
rate is in accordance with the equivalent of 5 g/a R134a or R1234yf at 35 bar.
v L2 E3bar, 1080, fE35bar, 20Fb4eft Ml MK, TCikRme . TERRDE ) R A g gk
1T100% K65, HUEE R, SR BRI E A FRME SR A, TR VFAOMER T 54 4 TR134a5
R1234yf M5 g /47135 bar. FELALFEEZESER A, ELE K NENE) FIITENE I TET
3.5 Hose structure /& 4514
3.5.1 Fabric-reinforced rubber hose, with and without barrier layeri Fi-~ 5 & B2 B2 18 s i
The hose must be built on a mandrel and constructed with a seamless, refrigerant oil-resistant barrier
layer on the inside, so that as little refrigerant as possible penetrates and the system is contaminated as
little as possible.
BB PR 0 2SS Rl R HAT T M v 7R B R 2 I 4548, DUBRE R ATREAD I G A8 %, RSt
RATREAHITE G,
For hoses with barrier layers, a mandrel-built, seamless, synthetic rubber inner sheathing that is resistant
to refrigerant oil is provided between the core and reinforcement. The reinforcement must consist of one
or more yarn layers and must bond rigidly to the insert and sheathing.
R R RIE, AR R AT TE MR A 7R BERRE PN 2 A& BRI R B AR, 7EE - TN s J2 2 (8],
TINGEJE L — R 802 S 20 2 2 A RS O 72 [ UK B LA S A4 2 L
The outer sheath must be made from a synthetic rubber mixture that is resistant to abrasion, resistant to
contact with compressor oil, and resistant to ozone. The sheathing can be needle- punched or perforated.
SV RTINS . MH(EAEHL) IR, TR SR B R IIR S AR, S8 rT DRI LB T FLA 45 4
3.5.2 Reinforced plastic hose 158k}
The thermoplastic hose must have a thermoplastic insert that is designed so that as little refrigerant as
possible penetrates, the system is contaminated as little as possible, and it is resistant to refrigerant oils
released by the plant.
PIRPERE WA — R IBR ), DURAERIGF TeE D rIB%, FH R G AT eV Rl il TS Gy,
The reinforcement must be one or more layers of suitable materials. The outer sheath must be made from
a thermoplastic or rubber that is resistant to abrasion, resistant to contact with compressor oil, and
resistant to ozone. Perforation is permissible.
IR — E e R A ERIR kL, SME RIS, ORI, it 52 SRR s e, SRVrHTHL
3.5.3 Molded hose BB
Molded hoses are built in accordance with the hose types named above, but a suitable method gives
them a defined shape corresponding to the drawing specifications.
RSP FAEAE B AL P R 5 LA CROIRCE SR, (BARTE BRI AREESR DL B 3& i 07 AOB RO ST HITE AR
Additional tests that result from the requirements on the dimensional stability and also from a modified
production process must be taken from the Performance Specification that is valid for the respective
project and/or must be agreed upon with the applicable department.
X T R ST AR E PR B 45 R B B Fn st ) A4 P R A0k B DhRE 2K, WA DIE A4, a2
B TEIR
3.6 Hose quallity Fic& )i &




The covers and cores of the hose lines must be free of bubbles, cracks, inclusions, and damage or
other surface flaws.

BOENAREASE A A A, REL kAW, s e R mbiE,

The reinforced inserts or supports must be machined to be uniformly tight, have a constant thread
angle, and bond rigidly to the hose core and hose cover without breaks or flaws.

IR S F L A B, BATEER AU, oW Batie, IR ERSHEE AR 2 L,
The type and design of the insert and/or backing must be specified for the sample inspection (e.g.,
braid angle and type of yarn).

Hof J2 M FEIEC MRS RN G5 AR A St AS I I B 33 BH (A0 95 23 Fn2h B K)

3.7 Dimensional requirements for hoses &% N~k

Table 2 — Hose dimensionsfiz/& R ~f

Nominal | Nominal width Max. outside diameter do (mm) Min. bending radius for 90°arc
width(mm) | (inches) BRIME (mm)  90°HRHT e /N 25 il - 1%
HNER | A ER Rubber hose | Plastic film hose |  Yard goods Molded hose

BIRE e R T B R
6,0 - 12,0 35 -
8,0 5/16 19,3 15,0 75 35
10,0 13/32 22,2 18,0 90 45
13,0 1/2 25,9 22,0 100 50
16,0 5/8 28,5 24,5 120 60
17,5 - 25,0 120 70
19,0 3/4 32,5 28,5 160 70

4 Operating conditions F{ES1F:

4.1General use criteria—fix%{# 451

The specified temperature and pressure ranges correspond to the generally valid operating states of the
vehicle and air conditioning system. However, depending on the respective use case, these criteria must
be brought into agreement with the specific Component Performance Specification and, if necessary,
redefined in consultation with the applicable department.

FHE RO EE RN e 7D VE A5 60 B AT RV R ZE R GRS, 2R, Bk T AREIROTE UL, Sl ab o0t
BANREFM DR EAGR R, AN RS, S5 3E S TRERE, W EETE X

4.2 Temperature resistance it

For use in the vehicle, depending on the model series and/or engine type, the temperature-resistance
test is divided into two temperature ranges. It must be possible to use the hose lines for continuous
operation in these ranges without failure (breaks, leakage, etc.).

Short-term loading is a peak loading (168 x 1 hour), no holding time at the high temperature.

FESEEE b, B AR IR SR, TREME RS 52 B VG, XN S BRIE S BT T A0
e RERY, ANRAERB(IER, WRESE)

Table 3 — TemperaturesiiiE

Normal temperature (°C)%# il | High temperature (°C)&jili:
Refrigerant temperature during continuous | -12 to +60 -12 to +140
operation 4L TAF (15 A 75 E
Short-term refrigerant temperature <+80 <+150
I A 4 77 S
Ambient temperature during continuous -40 to +120 -40 to +120
operationi& 4 TAE IR 5E %




Short-term ambient temperature +150 +150

1 AR AP 5

In special cases (project-dependent) +180 +180
FERIG HL (B T30 H)

4.3 ifif EPressure resistance

The hose lines must withstand the maximum pressures that occur in the refrigeration cycle:
JRE B s AR 52 R AEAE RV A R R I B K s

Table 4 — Pressures)t /J

High-pressure side = [ {1l Suction sidelt A {ll]

Max. Blow-off pressure (bar) & Kl & /) 41,4 -

Max. Operating pressure (bar) s K T/EE 4 | 35,0 15,0

Max. Standing pressure (bar) fix KbrdEfE /| 15,0 15,0

4.4 Resistance to agents i/ Jii 4

All lines must be resistant at the inner layer against the refrigerants used in vehicle air conditioning
systems (as per DIN 8960, SAE J639, SAE J2099 "Standard of Purity for Recycled R-134a (HFC-134a)
and R-1234yf (HFO-1234yf) for Use in Mobile Air-Conditioning Systems", and against the oils that are
compatible as per the compressor manufacturers (for a list, see Volkswagen standard VW 50170) (e.g.,
PAG oil as per TL 52535) (in all functional tests, the temperature ranges specified by the manufacturer
must be observed).

The outer layer must withstand all climatic influences and influences of the engine compartment during
driving operation.

A8 I A A ZBUN VR ZE 2 R AR A8 1R ¥ 771 (1% DIN 8960, SAE J639, SAE J2099 “ =7 i R4t
R-134a (HFC-134a) H1R-1234yf (HFO-1234yf) 2 fEdnitE” , B b AR RG] e & (KA
#EVWS5017035 H1)(AIPAGHMI 747 5 TL52535) () i i Hh il B2 Y [l hi il ) 8 i L EE) . T A2 e 20
T 2 BT DL AR SN AR IS AT SR Eh# A T iz 47 .

5 Requirements for the hose line & B 123K

5.1 Flexural strength #7125 553 &

The test lines (see table 9, DUT type b) must be clamped vertically in a suitable test stand. Each line must
be bent from the vertical position into the horizontal position in all four directions (in the direction and
against the direction of the natural curvature of the hose and to the left/right).

After a holding period of 3 seconds in each case, the required tensile force must be read from a suitable
spring scale (the holding force must be exerted perpendicular to the hose axis at the point of attachment).
Two lines for each nominal width must be tested in each case.The measured values must not exceed or
fall below the values from table 5. The average must be computed.

RIE (WK 9.b ) waZiHe B R BAESE AL B & b IR E 0 B A B S oK-FA B 4 AN T718 (3K
B B AR R TT A ST AR AR T R A /A T )4 3s Ja, 1R AEAR S BERE_E T S IR ) (1
R, DRRRFIORL 2] S A LT R R R)) o BEOOM RN AFRRST B 2 iR IR, W E AT E
mth AR 5 BME, FSFIE T PEE .

Table 5 — Flexural strength#/125 i &

Nominal width(mm) 4 X B 1% Min. holding force(N)/J&¥¢ 77 | Max. holding force (N)f&: K Je %5 /)

8,0 15 6,5
10,0 5,0 8,5
13,0 6,0 11,0
16,0 8,0 15,0

17,5 9,0 18,0




19,0 | 10,0 20,0

Figure 111 — Flexural strength47i 5 5 /%
—~

/!

5.2 Kink resistance #i#1f

The test lines, see table 9, DUT type b, must bend in the shape of a ring until the fittings overlap.

After a holding time of 10 min in this state, the hose's smallest outside diameter (dk) and greatest outside
diameter (dg) must be determined; see figure 2.

The deviations from table 6 must not be exceeded with respect to the actual diameter.

These values must be determined and documented for each nominal width for two DUTs in each case.
RIEH, W9, DUTHISB, £ MIIEIHTE ih B RHEELH HS. RIFL0BXPOIRES, BB W&
/INIME(DK) R K AME (dg) L Ak i e, L2,

Table 6 — Deviationfi % Figure 2 — Kink resistancefii 1
Nominal width (mm) | Permissible deviation (mm)

4L EAR BV R ZE

8,0 0,6

10,0 0,8

13,0 0,9 /

16,0 +1,5 A-A

17,5 +1,8

19,0 2,0

5.3 Shape resistance when a vacuum is applied#i £ %5 I IR A & 1

The refrigerant hose lines (see table 9, DUTSs type b) are bent about a mandrel as per figure 3 to form a
U-shape according to the natural curvature of the hose, as per table 7. Then the hose lines are evacuated
to an absolute pressure of 0,02 bar. After a period of 5 minutes, the reduction of the hose line's outside
diameter must be no more than 5% of the original outside diameter in the unbent and vacuum-free state.
A maximum pressure increase of 1 mbar/min is permissible.

FHEGFIE (R 9, B M)tk B AR A 7 M E— B0 LHEAR] 3 ARk U BU(H3k 7)., ZJaFFHAE 0.02bar Y
YR ) TN ZERSE bmin Jim,  BUE BRI R RRER TAERZ M AR E 22K TIRAASMER) 5%,
FAFHI IR KE /1 BT 1 mbar/min,

Figure 3 — Vacuum resistanceifif £ 4% Table 7 — Mandrel diameter:t> i B 1%
10 mm Nominal width Mandrel diameter dmandrel ~ 8 *
easuring setup Clearance cut for measurements (mm) do max
- Hose lne Rubber (mm) | Film (mm)
20mm | — 8,0 150 120
] 10,0 180 150
13,0 200 170
Fixed clamp —_| __ Bendingforce 16,0 230 200
17,5 - 210
19,0 260 230




5.4 Change in length and angle & J& f1/ /& 48

For the hose line as per table 9, DUT type b, the changes in length and angle deviations specified

in table 8 must not be exceeded after the effect of the specified pressure (loading for at least

1 min).

The changes must be measured while the pressure is being applied.

BOERIRER9, DRVE, TEALEMNE /1 T O 2D Lmin) 8 HLE 1) 4 &K & R 2 2 LA g8 i, %251k
WAIFHENNFE AT T AT o

Table 8 — Change in length, angle deviation: & ff & 2248

Pressure J& 71 Max. Change in length# KK 481k Max. Angle deviation k £ J& fin %

(35 + 2) bar 4% | +2% 5e

5.5 Expansion of hose volume #& A7 gk

This test is used to inspect the strength of the fabric layer. The computation of the inner volume of the
refrigerant lines as per table 9: DUTSs, type b, is performed in the area of the free hose length.

Then the DUT is mounted vertically in a safety container, connected to a hydraulic pump, and air is
evacuated until the PAG oil or suitable medium is discharged from the top without bubbles. Then the
upper stop valve is closed and the DUT is loaded with 50 bar for 1 min.

After 1 min, the lower stop valve between the pump and hose is closed. The over-pressure in the hose is
let off at the upper hose valve and the test fluid discharged there is collected in a graduated cylinder
(expansion volume Vd).

The volume expansion is now calculated in percent and documented in the test report using formula

1 below.

ARIH TR IR 9UZ 00, H A RN THE (1% 9, b M)V ERE R B H K N BT .

A RAREE FT R B e dat b, IR SR B, HEK PAG JHEUH R A/ BTN Bk
VIR RR) . 25 RM B IERI I, FFAE 50bar ) R XHARE DN 1min.

Imin ek 2R 548 2 18] 1R [ R 5 AT, AR rholead i IS 0 B LT i) A AR el R 1K 30
WP EEAE B P (KA RAVd) . KA A AN, Ao RR, eIk .

Calculating the volume expansionf#fik & 115

Legendiji #H AV = V_° *100%
Vvd  Expansion volume KA Vi

Vi Innervolume % 3

d Inner diameter of hose K& W% V, = E’_ T L
L Free hose length [ HiiE K & 4

6 Test procedure 56 FE

6.1 Test chamber temperature and aging I /5 M AL iR 5646

If not specified otherwise, the tests are performed at room temperature, 18 °C to 28 °C, as per 1SO 554.
The minimum prior aging time must be at least 24 hours from the date of manufacture.

In-between the individual tests, the lines must each be aged in a sealed and unfilled state for at least 24
hours at room temperature. This does not apply to section 3.7 and section 9.7 as an intermediate test.

It is permissible to shorten the intermediate aging time, but this must be done at the responsibility of the
supplier.

WA A RRE , RS2 AE T8 °CH 28 °CZIAIBEAT, #%1SO 554, #R/ATHIZZ AL A 2/ 7E & H
W24/ 5 o IR RS, B ER L AE — AN R RIROIRES T EIRAE 24/ fE T 240,
RAE T3 7M. 75y ) ki ke 1] AL 1) SR VR0, (B (L e ) DT AR P AE

DUTs




Depending on the type of release, test samples with hoses or fittings from production and/or from a
run-at-rate, first sample, and production parts must be differentiated. More precise details on definitions,
procedures, test plans (see table 19), and test reports are specified below.

Microsections of reinforcement parts and tolerance considerations must be submitted.

For the basic release, dimension tables of the compression ratios must be submitted to the test institute.
The total number of delivered DUTs must be divided into thirds of maximum, minimum,and nominal
compression each.

IRIEHEAE SRR, ok B A M/ run-at-rate iy S SR R IG R, & OB R Gt E) A 7 A 2502
IO o 58 R RS RN R4 AR I TR (AR 19) A e i 35 4 an F FiLE
IREARERID) P A 22 AR TS o W TR, 11 Mo i bR RO R AR AL 4 I LA . S HIDUTS Y
PECHE, WK, B AR & L3,

6.2.1 Test samples for basic releaseFERtiA A] [R50 FELE

Figure 4 — Schematic diagram — DUT/R & &

Inspection holes 2,5 mm

for leak detection device and/or pulse leakage

] [ 38

2 1 Crimdin]ongionn
Table 9 — DUTs
Dimension 1:free hose length (mm) Dimension 2: fitting length
Rl HHREKE Lmax (mm)J~2: #Skim KK
Nominal width Typea | Typeb Type c Type d All
(mm)#% LB
6,0 200+5 |500+5 680 5 7615 65+ 5
8,0 200£5 | 5005 680+ 5 765 65+ 5
10,0 200£5 | 5005 680+ 5 765 65+ 5
13,0 200£5 | 5005 680+ 5 765 65+ 5
16,0 200£5 | 5005 680+ 5 765 90+ 5
17,5 200£5 | 5005 680+ 5 765 90+ 5
19,0 200£5 | 6005 680+ 5 765 90+ 5
Table 10 — Closing pieces, tightening torquesfii &, 8 &35
Nominal width (mm) V inner of the closing pieces (cm3) | Ma of the union nut
% L EAE B A A B AR Bl IR B HE
8,0 1,0+£0,1 16,5+ 1,65
10,0 2,0+0,2 16,5+ 1,65
13,0 4004 30,0+ 3,0
16,0 7,0+£0,7 42,0+4,2
19,0 10,0+1,0 50,0+5,0

6.2.2 Possible tolerances W] fit =4 (1 4 %

The drawing tolerances and/or the individual control limits for the respective production process,
corresponding to the in-house Cpk factor (process capability (corrected)), are the decisive factors for the
tolerance zone positions to be tested. Accordingly, the refrigerant lines must be tested with minimum and
maximum crimp ratios (see table 11). The required tolerance zone positions can be modeled by varying




the crimp dimensions and the nipple diameters.

For all of the tests with hose lines, two different batches must be used. The hose material must be taken
in intervals of 10 meters for each case.

XTI P i 22 X 43, R R v A KD 8] 3% PR AR ) A 222 R /S5 0 PR st R PR BB ) T A A 7 CPK 48 1 R (X
ST RE R 7). DR ] 42 750 0 2t £ B R R B /A1 S B 2R IR (3R 11) 0 210 24 2238 11 He Al A i )R

PR AL AR

Table 11 — Tolerances’/A %

Compression ratio Crimp diameter (mm) Nipple outside diameter (mm)
JE4E L HEES A IME

Max. K Minimum dimension /M~ | Maximum dimension £ K JR )
Min. #x/) Maximum dimension & XX~ | Minimum dimension /M)

6.2.3 Reference sampleZ % ki

In all tests that determine weight losses, reference DUTs (without filling) with the same geometry as the
tested DUT must also be tested to determine the hose weight losses.

i EREAURKIITA KT, SHKEAHE TR ARMERIDUTS, 1E 956 K DUTs LA X AR
SEEEIK.

7 Release types A nJ 27

7.1 Basic release F:AfiA\ Al

The test sequences required for a basic release are listed in table 9. Deviations specific to the project or
product must be agreed upon with the appropriate department before the beginning of the test. Any
measures resulting from this agreement are not transferrable directly to other projects.

FERA AT ZOR RIS O 1R 9P A1, WUH 77 i e 2 0 i S BT IR R R AT Rl . Pl A E
T4 R A R 45 FLAR I H .

These release tests of the hose or the fitting must use test samples corresponding to section 6.2,DUTs
with straight connections, and the respectively defined hose length.

LR BT IR, DAV 6. 25 T HUE MR e G ELIIDUTS, 73l U IRE K .
Molded hoses must be tested without loading, and also with straight fittings, as in the as-installed position.
Each nominal width must be individually tested and released. If a test value is outside the required limit,
this test must be repeated with twice the number of DUTSs.

Tested lines as per sections section 5, section 8, and section 9 must no longer be used as production
parts.

AR WA AT L AR SR B B, O AN FIFEY 4 I 22 e B — REAE T N 0 A 00 T 32647 16

BEAS A TR R 0 ZEAT B A 6 AN RT, B SRAE AN 6 A R 6 (B H 17 T 2 SR A AR RARL, O 4 2 P A%
AR AR A AT 06 A2 5579 B AT 8, FEY 9 HEAT I I 1A BE AN So VAT st R AR AR AR T

7.2 Vehicle release 4R\ A]

The prerequisite for the beginning of vehicle testing is the fulfillment of the tests in table 19. A complete
functional production release for a refrigerant line is possible only after the completion of corresponding
reliability testing in the vehicle. The extent and duration of testing are dependent on the scope of changes
to the refrigerant line with respect to a corresponding release version and also on the individual
Component Performance Specification for the actual use case.

FHAME ARG AT IR 2 E 19 FARIRE R . XHTHAFE, — A IThee A=A a2 AT REr,
ASCEEAF N (1) 2250 A s M5 o FE 3 R A6 110 B 1) HC R TR S o\ RT RRAR 1) ) 72> 7110 B 114 A8 Ak 0 LA
SEBRAE A AE DL 10 % S ) AR RE EE R

The appropriate department of Design Engineering defines the exact number of DUTs and the scope of
testing. TR BETHIE 24 HIFR ] E SO DU TS AT 6 i [ ) i



The DUTSs from completed vehicle and service life testing must be analyzed by the contractor (the
supplier that combines the hose and pipe in the ASSY) in accordance with the test plan and in agreement
with the purchaser.
56 B AR 2R AN A i ) ST X DUT 20 1R 2375 2 A (e Bl RO BSER, R (RS R 2R, KB R AR
Ji il —E.
8 Hose requirements/i & 2R
8.1 Water content 7K &
This test is performed in the as-received condition.iZ {6 /2 W 52 (K 51
The water content in the refrigerant lines must not exceed 1,0 mg/dm2 of the inner surface in the
as-received condition. fill ¥ 711 & # 1) A & 11 2 /K B AN REEE 1,0 mg/dm2.
The test is performed as per the method A2 (section 5.3) described in DIN 8964-1 or as per another
method agreed upon between the hose manufacturer and the appropriate test department.
ZIAE % DIN8964- 148 I A2(5. 3% 17) B oy Ah— i 7 o A8 A 7= P A 24 I (VW) i 650 1T ) s 1 7 kAT
18.2 nner surface purity P& 1 5 5
This test is performed in the as-received condition. %56 & U 52 (1461
There must be no residues, deposits, cuttings, greases, or oils, except for the compressor lubricant,
in the refrigerant lines. & N WG . UIRRYD. BEJE . WR. W, BR 1 R4EHLIENE 7
The determination of I &
— soluble contaminating particles is performed as per DIN 8964-1, section 7, method C2

AP 24 Uk 1 DINS964-1 55 75 15 C2 )5 s AT
— insoluble contaminating particles is performed as per DIN 8964-1, section 7, method C1

ANAT 4 R BRI 4% DINS964-155 75 15 C 15 s\ AT
or as per another method agreed upon between the hose manufacturer and the appropriate test
department. 5L 12 ) — FRAE IR AR 7 e AE 24 1) (VW) IR 56 B 11 1) =i 7 sk AT .
The weight of insoluble contaminating particles that can be flushed away must not exceed a maximum
weight of 2,7 mg/dm2. The hardness must be <400 HV and the size of the particles must be <500 um.
Dust and textile lint up to a maximum size of 1 mm are permissible.
BE e H (R AN AT Y 4 S R B AN B 2,7 mg/dm2. 15 <400 HV., FURL R < <500 pm. KA FIZU 2%
S KRS Imm SR VE
8.3 Water permeability i% /K %
Before the beginning of the test, the water content of the test fluid (PAG oil) must be determined as
per DIN 51777-1 and DIN 51777-2 (Karl Fischer method).
RIGHUERT, RIGRAARPAGIN) IS /K B ZiH%DIN 51777-1F1DIN 51777-2 (Karl Fischer )&
PAG oil (type in agreement with the appropriate department) with a water content <500 ppm as per
manufacturer specifications must be used as the test fluid.
iG] HUE R R GG A I PAG I (L5 AR 1 =4 A8 1T [ ) 7 7K E2<500 ppm.
Immediately before filling, the 6 refrigerant lines as per table 9, DUTs type b, must be flushed with an
unsaturated test fluid. JIYE AT 6/ ¥4 77 & B 4% K 9 DU TS 1Y 37 B DAL A58 it A4 e
The DUTSs are filled with the test fluid up to 5 mm below the ends of the hoses and sealed in a gastight
manner with O-rings that are typically used in refrigerant circuits.
DUTs PRI AL I 22 5 R % e Pl 25 Ak R 5mim, - A Dyl ¥ 771 [ 2%
The filled DUTSs are bent into a U-shape and stored in a water bath (40 +2) °C up to half of the crimp
sleeve. The aging time is 500 hours (make sure that the water level does not fall more than10mm below
the crimp sleeve during the aging).
IERIDUTS 2 R UTE, 1E(40 +2) °CAKI P E 2N E R (Feth) . BT TRI500/N R (& 4 33 a1 PR 7K -
i EL AV T-10mm)



After removing the DUTS, swing them 10 times to ensure thorough mixing of the test fluid. Immediately
afterwards the water content must be determined as per the Karl Fischer method.
The water content after 500 hours of aging must not exceed 1,5%.
¥EDUTs)G . #5810 RIEMI IR A liii i . 285 LB H]Karl Fischeri& il %€ & 7K & . 500/ AL f5
K EA R 1.5%. 1 Water level
Legend i iH N\
Figure 5 — Schematic diagram - Water permeability

B

AN 1] |

8.4 Corrosion test/f it i
8.4.1 Prerequisite fi 12
New proof of the corrosion resistance of the refrigerant lines must be demonstrated for each new
aluminum alloy or each new production process. To be able to grant a release, at least 5 lines with
production fittings (hose length type a, see table 9: DUTs) and mating connections (e.g., air conditioning
condenser connection) must pass the following tests:

) ¥4 70 B T okt 16 06 200 B A 5 <) i O A P i AR AT HT SR . AR BT, BDBAN A R
(B K EE R 9 DT Us I aZd) RIS e A SE SR AR (I 22 VA Bk e k) I 1, gt T ki :
Environmental corrosion cycle test as per PV 1209 1 J& 1i#%PV1209

The DUTs must correspond to the as-received condition in section 3 and be tested in terms of leak
tightness as per section 3.4.  DUTSZUF ST 6 35T, M 1E443.4 %75,

The test is performed with 5 DUTSs for each nominal width as per PV 1209.

FPV1209M X5 MDUTs(4 XL EAEI]).

The test consists of 4 phases, with phases 1 through 3 being repeated over a time period of 5 days and
phase 4 running over 2 days as a "weekend aging" test. Consequently, one cycle takes one week to
complete.i{5s 7r 44 Fr By, BrEcl®3, BEE@EESRMEAM, HrEdiairfid2nr, FRr “ARELR” WK,
—MER TR — .

The total runtime of the test isiR % st 35 47 I A

for lines exposed to spray/rain water 24 weeks & MW, /KT R 24

for lines not exposed to spray/rain water 12 weeks® M ANFEBHK. MK h #1127

The test devices and conditions must also be taken from PV 1209. 35 ¥ % 1 4 £ 4 2% PV 1209

After completion of the testing, the DUTs must fulfill the criteria specified in section 8.4.4.

FTERIRAK G, DUTSHIRT58.4.45 11 2K

Sea water acetic acid corrosion test (SWAAT) test as per PV 1208. i /K iz J& ik 36 3% PV 1208

The runtime of the test isif iz 17 [

for hoses exposed to spray/rain water 40 days & M7EWT#. MK RFE4OR

for hoses not exposed to spray/rain water 20 days’e B ATk, /K #FE20K

The corrosion resistance of the refrigerant lines is evaluated using 5 DUTs in an accelerated method

as per section 4 of PV 1208. The leak tightness is checked as per section 9.7 after every 20th day.

The DUTs must fulfill the criteria specified in section 8.4.4.

078 9 B TR S ik iR 36 IS NDUTS AN, $%PV 12085543 1 inik 7 i, 20 K5, HEMRAI%9.75%
R E . DUTSHT&8.4.4% T IIFRHEEK .

8.4.4 Acceptance of the testi ik %

There must be no detectable corrosion that might negatively affect the function on the entire refrigerant

line after the test. k¥ )5, BB F, 0% AT 3 1A WA T HE S20 1) il




The parts must pass the subsequent tests specified in the test plan. &£ 4@ R 6% o 2 )5 (156
Uniform surface erosion and recess corrosion with a depth of up to 30% of the examined wall thicknesses
is permissible in aluminum parts.—F 117 [ 1= PR B AN ik BE JE 30% (1) M350 5 Tt #6514 42 Fe VP I
Pitting and other types of corrosion, e.g., intercrystalline corrosion, are not permissible.

DR TS et AR F A 285 7 R b o T JE AN SR VF

9 Basic release 3£ AAH]

9.1 Ability to rotate Jig#: Rt

The fittings must be designed structurally so that they cannot rotate relative to the refrigerant hose (hose
relative to fitting/holder).

P B IREE R BETE ULl ¥ 71 8 AN RERL S (BB S S R S 2E)

The torsional torque (hose relative to fitting/holder) must be at least 3,5 Nm after all tests. The
demonstration of higher torsional torque is not necessary.

(PP SR AN SCR)E P e J5 28 /0 3.5Nm . AN 0 22 B vy PR L PR IE o

The values achieved must be documented for room temperature as per ISO 554-23/50 and 90 °C.

H T, IEEIIE L FH1SO 554-23/50F190°C Z A4 Aid 3%

9.2 Artificial aging \ Tk

This test is a pretreatment for the individual functional tests (see table 19 as per DIN 53508).

The DUTSs required in the respective functional tests must be provided with closing pieces as in table 10:
Closing pieces, tightening torques. They must be stored in the climatic cabinet in a condition offset
corresponding to the natural curvature of the hose and evacuated to 0,02 bar over 72 hours at (110 £2) °C
for the normal temperature hose, at (125 +2) °C for the high-temperature hose.

X ARG 2 Dy A G S ) ) TR B 3 (Z IR 3K 19 4% DINS3508). 7% T B A6 2 3K (1) DUTs 43¢ 10 $2 4L M &
FIRERE: PEREE TR0 BEIREAME AT TIREAA R ARAE, SREARE T8, hAzss
0.02bar IRA F X T HIREIE 110°C+2°CF, X TFHEiRETE 125°C+2°C R FM 72h UL .

9.3 Crack test# 40 %

The hose lines, including the fitting area, must be cut in the longitudinal direction and be examined for
cracking. They must not have any cracks or fracture points or any other damage.

K8 7R ARSI AL L AU R M VT RT, WM ERATER, ARV IRSL MR s e .

9.4 Tensile strength#i 4 58 &

9.4.1 Tensile test as release test {FE A\ R H7 /7305

The hose lines with fittings must withstand at least the tensile forces specified in table 12 without failure.
Sk W B R G212 (B E 1 AR AH T TE 2R AL

Table 12 — Tensile strength#i 4 5 J&

Nominal width (mm)42 X E.1% Tensile force (N)#z /J1H
6,0 1500
8,0 1500
10,0 1500
13,0 2500
16,0 2500
17,5 2500
19,0 2 500

In the tensile test, a hose as per table 9, DUTSs type a, (for production monitoring measures with larger
hose lengths, the hose can be shortened to a free hose length of 200 mm) is subjected to an increasing
tensile load in a suitable test machine until either the hose separates from the fitting or it tears. The hose
mounted in the test machine is loaded in tension at a rate of 25 mm/min. The tensile force must be
applied until failure.



FERL RS H, XH%E 9, DUTs M5 a BWHAE, £ — G raienl i — i ik g, (4L
KR BCE BATHER IR, P DR B I B 4 22 E i KR 200mm), B AR oo Tl et 22
e BAE IR E A HCE B 25mm/min K8 FERINRL ) 5 f . hr i n R BOA L.

The course of the tensile force must be documented in a load-displacement curve (N/mm). The location
and type of destruction must be documented in the test report.

F I RERRIRAE SR A% ) B 38 2 B (N/mm) o BB ) Aoz B AT SXIHE SR AR B0 5 v

9.4.2 Tensile test after functional testZhAE R i 114z 73k

Perform the test as described in section 9.4.1. 80% of the values required as per table 12 must be
reached. ZUAFIH%9.4. 15 T Hiik (K150 R 1211 (E 1)80%.

9.5 Compressive strength#yi & 4 55 /%

9.5.1 Preparation#E#%

PAG oil or an equivalent medium must be used in all compression tests. In this process, make sure to
remove all air from the entire system. The final pressure must be reached within a period of 20 seconds in
each case.

PAGIMIEHH 24 A B T B A R 455 . Zad fer, iR WA R R E SR &5 NE LM
DL 2000 1) — N JE 3

9.5.2 Burst pressure test il & /71X 56

The hose lines as per table 9, DUTSs type b, must withstand the following pressures at room temperature
over 1 min without hydraulic leaks.

FRIMIDUTSIIbI R B, B =R N 2R & 1 81 K 0 e i itk e i 1934

High pressure lines pH Burst 2137 bar = & & 18 /& /JPH=137 bar

Suction lines pS Burst 2120 bar W< % 1 I /1PS2120 bar

Then the pressure is increased at the same rate until the hose or the hose line bursts.

The burst pressure, location, and type of destruction must be documented in the test report.

FEAICAST# BT E B BUE R AR . BRI E L AT AN AR IR AR

9.5.3 Compressive test at elevated temperature &1 1550 T i 5 4518 56

The hose lines as per table 9, DUTSs type b, must withstand, at (125 +2) °C over 5 min, a pressure of (55
+1) bar (for normal temperature hose) and, at (150 +2) °C, a pressure of (65 1) bar (for high temperature
hose) without hydraulic leaks.

1 FIMIDUTSHIbE AL %, ZFF & (125 +2) °C, 55041 A1 (55 +1) bar ) [ /1 (T 5 i) ; x- T e,
54 (150 £2) °C 5 (65 +1) bar[k /7, i EiRAA MR .

In this way, The temperatures of the DUT and the medium are equal; the DUT must be aged for 1 hour at
the test temperature 7EIXFi 71594, DUT 1l BRI & — 30 . DUTLATE RIS 5 T 24 1/
9.5.4 Compressive test after functional testZh g i3 5 1 4 156

The lines must withstand the following pressure loads over 5 min 2 times in each case after all functional
tests corresponding to table 19:% B I RERIE 514K 19, G ERMIGN T, TF & 50821k
High pressure lines pH Test = 100 bar =& & #8513 pH = 100 bar

Suction lines pS Test = 84 bar W& B AL pS = 84 bar

9.6 Pulse testfik iRk

9.6.1 Release testil i ik 46

The hose lines with fittings as per table 9, DUTSs type c, are mounted, bent into a U-shape, in a
corresponding test stand with both ends fixed, and connected to a hydraulic pump; see figure 6.

The center distance is 350 mm; see figure 6.

4238 9, CHUA DUTs Z5 AR U B P 72 B R B (ML B 6) I —UR R b, BB 350mm.



‘5

1 Center distance = 350 mm

@

2 PAG ol

3Pump

Figure 6 — Schematic diagram - Compressive pulse test/ 4 ik ik 5 & K

PAG oil must be used as the test medium. X365 N NPAGHH -

In this way, the oils released by the compressor manufacturers must be used with a maximum water
content <500 ppm. The required number of pulses is 250 000 at an ambient temperature and test medium
temperature corresponding to table 13.

FEZIT A, FERAEHLENE ) FA AT IIPAGTH I B K B 7K F << 500 ppm . ZERILFR M FAEL I AR50 A 5
BEAT ikt V%9250 000,

The line is loaded with pressure pulses of (1 to 35) bar for a trapezoidal pressure profile; see figure 7, and
a frequency of (15 + 1,5) 1/min.

BNk E (1 $135) bar AR 140, W7, BiEH(15 £ 1,5) /45045,

Pulse pressure maximum/ikH i KM /J: (35 + 1) bar

Pulse pressure minimumfikif & /NE 77: (1 + 4) bar

Pressure rise time /7 _FF+#E: (0,2 + 0,05) seconds

Pressure fall time % /7~ [ [A]: (0,2 + 0,05) seconds

Pressure hold timef# % [f] (35 bar): (1,8 + 0,1) seconds

Pressure hold time &%} [E(1 bar): (1,8 +0,1) seconds

Table 13 — Parameters for the pulse test fkiRLG 2%

Suction line Fluid line Hot-gas line

WAE E W-AE
Test pressureid ¥ 76 & (bar) 1t025 1t0 35 1t0 35
Ambient temperature f 15 ii7 & (*2) °C 0to 120 0to 120 0to 140
Temperature of medium /il % | (+5/-2) °C 0to 120 0to 120 0to 140

Figure 8, Ambient temperature plot, shows the temperature curve. The pressure curve must be
documented with at least 5 successive cycles in a plot (see Figure 7, Pressure curve, compressive pulse
test) with units of measurement for 0 °C and for 100 °C or 140 °C in each case.

Bl 8, MAETIEE 2eHE, B VLIRS M2k, KRR i el 2220 5 A7 A (1 57 B AR A 1) B R R R o (L
K7, Mg, Hedibkatatie), FAr B oo il iy 0°CAl+100°C f2+140°C.

Figure 7 — Pressure curve - Compressive pulse test/s /7 ik, & 4ifkrhils
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Figure 8 — Ambient temperature curve¥f 15 i & fih 2k

m

1Temperature[°C] 2 Time [h]

The temperature is changed in the following way:3% 51 77 20 38 I, &

Holding time at Tmin and Tmax (fRE )

2 hours each (for medium and ambient)&E k27N (A i FIIR 15 15 )

9.6.2 Extended pulse test ZE{H [ ik i

For two lines for each nominal width, the pulse test as per section 9.6.1 is performed until failure,but at a
maximum up to 500 000 cycles.

X L EAARRAE , BKiiei%9.6. 1% AT BB KA, B RZE50/7K.

The number of cycles, location, and type of destruction must be documented in the test report.
WORRIEIR L A B B AHE AR Rk & .

9.6.3 Pulse test after functional testZh g 36 J5 i kb i 36

The test is performed as in section 9.6.1, but with 150 000 load cycles.1%9.6.1& Ti# 47, {HA #1577,
9.7 Leak tightness %53}

The leak tightness test allows the failure of the lines to be detected in good time. The hose lines must be
evacuated and filled with refrigerant.

8 A 6 O VA I 0 I 1) PAY RN A B R Ak, A R A 2 S I #7457

Fill quantity:3i7e %/ R134a 0,6 g/cm3  R1234yf 0,7 g/lcm3



The test pressure is 20 and 30 bar. It must be applied by means of nitrogen, helium, or compressed air.
After 5 min, the lines must be examined intensely with a leak indicator (sensitivity = 5 g/year).

There must be no indication of leaks.

As an alternative, the leak tightness test may also be conducted with helium and the pressures specified
above.

The leakage rate must not exceed 2,7 e-5 mbar*l/second.

M3 77 20 F1 30 bar, AIRAES 2B o 5 080 a, BB FH MR PRI SRR ks U (R B = 5
glyear), ZUEARMEIMIE. EN&LE, BN AT PURHRUE KA E 2. s AT 2,7 e-5
mbar*l/fb.

9.8 Gas leak tightness < %1

9.8.1 Preparation #E%

The DUTs are closed on both sides with closing pieces and the corresponding tightening torque,see table
10. One of the closing pieces must be equipped with a filling valve.The hose lines are filled with efrigerant.
DUTsBUSAESI SRk B, ARG ER, W10, B —ReA TR . & N 7HR

Fill quantityyfy+#&: R134a 0,6 g/cm3; R1234yf0,7 g/cm3

The reference DUT to be tested at the same time for determining the weight loss of the hose material is
closed, but not filled with refrigerant.

225 [ R  I CA 7 R AR BT 40 R ODUT 52 P BRELRE AR I v 571«

The hose lines must be tested with a leakage indicator with a display accuracy of 5 g/year at room
temperature as per section 9.7 before the beginning of the test.

All hose lines are stored in the direction of the natural curvature of the hose at the respective test
temperature.

THARIGHT, A=W T, %9.757, B RBUE NS o/ F KRR A, .

Molded hoses are tested without tension in the as-received condition. il I8 U B £ 44 Hh I8 iz 7l
The gas leak tightness is tested in the thermal cabinet at (90 +2) °C over the corresponding, defined
period of time. 7EA 248k id (90 £2) N HGHREAT B ME AR, il B 1] & 1

Evaluation of the rate of loss# 2<% ¥4

The weight losses must be determined with an accuracy of 0,01 g as per the following formula.

JR ARG E10.01g4% N AR E s

Legendiit 1 D= 2_4 - G-Gy 2)

D Rate of loss per day (g/(m+d))Ji &5k b % t L

t  Testtime (hours)ill i ]

G  Weight loss of the hose line filled with R134a (g) IIVERE iR B2k

GO Weight loss of the reference line (9)Z % K& 11 5 B35 2%

L Free hose length of the test line or the reference line (m)iR&E B S% & (1) A K& K E

The maximum permissible refrigerant loss in (g/(m*d)) must not exceed the values of table 14. The
permissible values specified there are applicable only if other requirements are not set by law.

K RVFHIA IR (g (m*d)) A it R 1AMME . Wndifd F A ER M e, Z AR vHE R T .

Table 14 — Refrigerant loss#il| ¥ 7141 2%

Nominal width (mm) | Max. permissible refrigerant loss (g/(m*d))
% N EAE B K SO IR I %
Rubber hose 1% Plastic film hoseiy ¥R} i &
6,0 15 0,3
8,0 2,0 0,5
10,0 2,0 0,5
13,0 2,0 0,5




16,0 3,0 0,8

17,5 - 0,8

19,0 4,0 1,0

9.8.3 Gas leak tightness test over 240 hours 240/ NS E PRI

DUTs as per table 9, DUTs type b, and 1 reference line as per section 6.2 for each are required.

The gas leak tightness test for the basic release is performed over 240 hours as listed in section 9.8.1.
X TR R, DUTSHRRINIbEL, M—/NSHE, %625 1.

FERHA AT (AL 240/ R0 R 104298 15 5 T 41

For the evaluation of the measurement results, the value of the first 48 hours is not considered if it does
not exceed twice the magnitude of the average value of the other measurements.

After every 48 hours, the weight loss for each line is determined as per table 14 after a cooling time of 30
min.

AN I FARI B I E R 2R, T IES R, B8/ I EAE &

AB/NIS J, W AIB0 T, REANE TR AR KL R 14T E

9.8.4 Gas leak tightness test over 96 hoursiiL 96/} i< 25t i,

DUTs as per table 9, DUTSs type ¢, and 1 reference line as per section 6.2 for each are required.

TR TR, DUTSIZRIMDAL, IN—ANSH4E, #46.25 7,

The gas leak tightness test after the individual vehicle safety inspections is performed over 96 hours as
listed in section 9.8.1. FUMMKI 4 b (1) 22 A Ji= 8 3 96 /)N it 1 <5 1 M ik 42 9.8. 1 5 1 i 471 .

After every 24 hours, the weight loss for each line is determined as per table 14 after a cooling time

of 30 min. &> 24/ N 5 BENE T B BTRADUR R 144E R A130 7381 T 7E

9.9 Decompression test (only once for test release) & 515 (1A Al iR BRI —%)

For this test, the wait time as per section 6.1 is not necessary. %} T iZ iR % 1%6.1 5 15 (S AR ]2 AN 75 21
3 DUTs as per section 9.8.1 are mounted in a dual-pressure system with high-pressure and lowpressure
connections (high pressure = DUT, low pressure = container). The system is filled on the high pressure
side and aged in a thermal cabinet for 1,5 hours at 80 °C.

3DUTH£9.8. 15 5 BAE — N als imy IS AR Kk WU ) R4 E(DUT s [, A s K)o FRGUAE e s dim
I, fE80°CHRIAH A 415/ .

Fill quantity iy &: R134a 0,3 g/cm3  R1234yf 0,35 g/cm3

An absolute pressure of 0,02 bar is established on the low-pressure side. By connecting the highpressure
and low-pressure sides by means of a gate valve, the excess pressure in the DUT is reduced in approx.
0,1 seconds to approx. 0,4 bar. Now the device is refilled, and the process specified above is repeated
three times.

PL0,02 barixf i A n TAR s . ks o2 DA 1 3% HE, DUTHIE L T %3] °K£0,4 bar , 0,1
o WA BRI, LA ERE R AR E R 4T3

Then, a temperature aging process is performed for 12 hours at 80 °C.4X J5{480°C #4712/ &4k, .

Fill quantity for temperature aging=2 b & T [} iy &: R134a: 0,6 g/lcm3/R1234yf: 0,7 g/lcm3

Then the decompression test is repeated again four times with the following fill quantities: R134a:

0,3 g/lcm3/R1234yf: 0,35 g/cm3 [&E % N N2 E 24K

The lines have passed the test if the subsequent tests specified in the test plan table 19 were performed
without complaints. 1% ¥ Tt R 19RIG TR e (1) )5 SR8 oA B s,  Wildid .

9.10 Temperature cycle test

4 DUTs are prepared as described in section 9.8.1, Preparation. 1%9.8.1#%4/"DUTs.

R134a 0,12 g/cm3 R1234yf 0,15 g/cm3

The reference DUT to be tested at the same time for determining the weight loss of the hose material is
closed, but not filled with refrigerant.




T BB EHRR . B — RIS HKDUT, ME, HAIEHR 7.

The test is performed in the temperature cycle between -30 °C, -10 °C, and 125 °C over a total

period of 96 hours; see figure 9.

ITE-30 °C, -10 °CHI125 °Cif FE[AI#EAT, AN ] Bl id 96/, L I&9.

After each 24 hour period, when reaching 20 °C, the lines are removed from the temperature test
chamber and examined with respect to leak tightness with a leak detector (display accuracy of 5 g/year).
Then, the line is placed back in the temperature test chamber and the test passes through the
temperature cycle; see figure 9.

BA24/0 5, ik F20 °C, B MR RIGABUE, DA RO 2 56 T VB (R R 25 g/4E) «
ARG, TRl IR AT, e PO iR LR A .

When room temperature is reached at the end of the temperature cycle, the weight loss for each line is
determined as per section 9.8.2. XA =R EREMEIAIIKE, FEHKI%9.8.25% 7,

The maximum loss rate must not exceed half the value from table 14.5 K & R EA LT R 1470 — 4.
Figure 9 — Test sequence - Temperature cycle testill i 5 - 15 E 1A R

120
10 LU [T H [FH HH| H |H
10
100
)
80
a 70 Weiq-ingneriodand
&, @ leak tightness test
2 s e .
2
E 2
L
0
-10 1
-20 1
-30
. L] i [l [ [l
0O 4 8 12 18 20 24 28 32 3B 40 44 48 52 56 60
Duration [hours]

The lines have passed the test if the subsequent tests specified in the test plan table 19 were performed
without complaints. W15 £ 198 1 HAh J5 SR ToA B R B ST, Ednt.

9.11 Low-temperature resistancefi {f &

9.11.1 Preparation?ft %

The refrigerant lines to be tested, table 9, DUTs type b, must be provided with a closing piece on both
sides; see table 10. One of the closing pieces must be equipped with a filling valve.

The refrigerant lines must be filled with refrigerant.

Leak tightness inspection with leak indicator (display accuracy 5 g/year) corresponding to section 9.7
RIMBAIDUTs AE LMK A H A7, 220w P&, WARL0 b —dm i IV . & W ATe v 77 .

Fill quantity i & R134a 0,6 g/cm3 R1234yf 0,7 glcm3. a5 ML K A 75479, 7 55 i (k% £ 59/4F)
9.11.2 Procedureiife

The refrigerant lines are positioned as per the natural curvature of the hose and aged for 48 hours at (70
+2) °C. IR 4% H AR E 7 [FTEAE (70 £2) °CE LA/ .

After cooling to room temperature, they are stored horizontally in a refrigeration cabinet at (-30 +2) °C for
24 hours in the minimum bending radius, see table 2.

AHERR)E, GE/NE R, P —N(-30 +2) *CHIR AN 24/NE, &2,

Then the lines are placed in the refrigeration cabinet (or immediately after removal) within 4 to 8 seconds,
positioned against the natural curvature of the hose by 180° and wound around a mandrel see table 7;



mandrel temperature (-30 +2) °C).

SRJEE (R IR A SR B AR M 4-8F0, R HRETT 180 E , SrE il b (3, AR, iR (-30
+2) °C),

The refrigerant lines must be aged for at least 30 min at room temperature and then tested for leak
tightness with a leak indicator with a display accuracy of 5 g/year (see section 9.7).

V% 7R Bk 2/ il 2300 8, 5 SRS P MR AGI B OFE [ 950/48), W97 %Y

For molded hoses, straight DUTs made from production material must be used.

XTI, B IIDUTSH A F 1 A 77 SR o

The lines have passed the test if the subsequent tests specified in the test plan table 19 were performed
without complaints. {1 19 #5381+ 1) J5 258 TEA B RS IHAT 1018, 2 g s i i1 .

9.12 Compressive strength under heat/n#HCIR A T ) 1 45 58

9.12.1 Preparation?ft %

For the compressive strength under heat test, hose lines as per table 9, DUTSs type b, plus 1 reference
line as per section 6.2 for each nominal width are required. The lines are connected to a storage container
(compressive strength at least 85 bar) that has a filling valve and a volume of (1 260 +25) cm3. The
opposite side is closed with closing pieces and must be tightened with the corresponding tightening
torque; see table 10.

X T INACRE T B Ao e, SR LEARKI @K, B EZRINIDUTSHIbA, IN—1SHE, 146.2
B BB E NI R AR S A (s /9 B 22 /b 85bar), A (1 260 £25) cm3.,

PAG oil is filled into the container assembly (10 +1) cm3. 45 2% & Bl A INTEPAGTHI(10 +1) cm3.

The container assembly is evacuated and filled with refrigerant R134a/R1234yf as per table 15 (this
corresponds to 30 bar during the temperature peaks).

e WHES, InvESAFIR134a/R1234yf%:K 15 (15 i 5 I H I AH 24 T30 bar).

The container assembly is examined for leak tightness by means of a leak indicator with a display
accuracy of 5 g/year at room temperature. The leak tightness is guaranteed if no leaks are indicated.
The container assembly is agitated so that the oil is distributed and all inner surfaces are wetted.

The initial weight must be determined with an accuracy of 0,1 g.

2 SR T T IR S AR MR RIS T E R . et R, AR RS UORIIE . FRsh A 4%
FC A B0 T A Y SR T 408 . WA B 420, 1o BE ff € -

Table 15 — Filling leveliiE/K

Hose type/ii & 257 R134a filling level iy /K> | R1234yf filling level iy /K -F-
Normal temperature hose i i & 0,116 g/cm3 0,147 g/lcm3
High-temperature hose & i I8 & 0,100 g/cm3 0,123 g/cm3

9.12.2 Procedure Jif#

The aging temperature and period must be taken from table 16 and/or figure 10 for each design type.
AL B A S R 16 AN BB 10, X TRERh i THEAY

Table 16 — Thermal resistance test temperaturefiif #1156 17 i

Hose type Aging temperature Peak temperature
Normal temperature hose +110 °C +130 °C
High-temperature hose +140 °C +160 °C

After the thermal test, the weight loss must be determined after a cooling period of 30 min. The leakage
rate must not exceed twice the value as per table 14.

AT PRI G, PRRHRAA R0 8 E A . TR AR R 14 R ES 215

Figure 10 — Compressive strength under heat temperature curve il #vii & i £k - 5 45 5 i

Figure 11-Compressive strength under heat temperature curve, detail ZJN#E FF fh2k- IS 45985, ZEF K
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The lines have passed the [;es]t if the subsequent tests specified in the test plan table 19 were performed
without complaints. 15& 198 € ) HAh J5 28058 A R RS AT, alie i@t .

9.13 Vibration test zzhi{%:

The hose lines are mounted horizontally in a U-shaped arc between a fixed support and a vibrating,
hanging support at a spacing of 350 mm; see figure 12.

B UK 22 A8 [ 78 SCRRMR BN AL 2 18] (K H.350mm,  [&]12)

Figure 12 — Vibration test setup#izliti 3 &

Cantar distance = 350 mm

Fixed side
Vibrating side
+3.6 mm

40 Hz

The hose lines as per table 9, DUTSs type c, are screwed in place with closing pieces as per table 10 and
then filled with refrigerant as a function of the internal hose volume.

RKIMCHIDUTSHIAFE , RIOMBURFBUR, ISR N A BUINE S 75

Fill quantity iy &: R134a 0,6 g/lcm3 R1234yf 0,7 g/cm3

A reference line as per section 6.2 must also be tested in the same position.

16.25 15 )2 % 5 2 R AL B .

At a climatic chamber temperature of (90 £2) °C or (-30 +2) °C, the hose lines are each loaded to vibrate
for 100 hours with a vertical amplitude of +3,5 mm and a frequency of 40 Hz.

ENTSA%FE(90 £2) °CE (-30 £2) °C, EEEINIRBI100/ME, A PRIEL3,5 mm, AHKHZ.

After the vibration test, the weight loss must not be greater than as per table 14, as per (2) Rate of loss.
PReiG e, BiEHL

9.14 Leak tightness of fittings % % 2 314

Hose connections with connected storage volume: % 12 77 28R i & 12k

9.14.1 Preparation?ft %

Figure 13 — Test setup, leak tightness of fittings % Sk 25 5} 4 AL 1)

Charge Valve / Befillungs-\

wnoe [ Horzontae.




The refrigerant lines as per table 9, DUTSs type d, and a reference line as per section 6.2 are each
connected to a reservoir (compressive strength at least 85 bar) that has a volume of (1 260 +25) cm3. The
opposite side is closed and provided with a safety guide for longitudinal and lateral movement. The
storage container must have a supply connection.
ROMDMIIDUTSHIAR I, M—NSHE16.25 %, /M AERTIR R (1 260 +25) om3fif i (15 /) 5L %
/b85bar). XTSI —imE A, AR B A . ARRRET — N R .
9.14.2Fillingin¥
PAG refrigerant oil must be filled into the tank assembly. Make sure that the hoses are filled halfway with
PAG oil; see figure 13. The container is evacuated and filled with (103 £1) g refrigerant R134a or (115 +1)
g R1234yf. The assembly is examined for leak tightness by means of a leak indicator with a sensitivity of
5 glyear.
PAGHI VML ZUME: BIEFREN « BRI I —FPAGH, W13, , &7, (103 +1) gifil ¥ 7
R134a8l (115 +1) g R1234yf. % B R 8RS/ 1R R I Ak 2 < 3% Pk
The initial weight is recorded with an accuracy of 0,1 g. This measurement and subsequent weight
measurements are performed at room temperature.
WILAE R IO 1ghg BEIC . 1l 25 SRR i 2R 1) B B A S U R kAT .
After being filled, the container assembly is agitated so that the oil is distributed and all inner surfaces
are wetted.
HFE)a, PEANEE LMEE 2 HCE A R AT .
9.14.3 Exposure test % &%
The container assembly is oriented so that the axis of the container lies (4 £2)° above the horizontal(see
figure 13), which guarantees that the liquid phase always runs into the coupling assemblies to be tested.
The test comprises eight exposure intervals. After each interval, a leak tightness test is performed and, if
necessary, a refilling step is performed before the next exposure test.
JE 7I 7525 7€ [7] A 25 25 G50 il ) (4 £2)°7E /K P2 B (I13),  ARAEGARRI B 2 Itk 1% #2500 e o dE A7 0 ko
RIS 8N R G, FEAEEE, 7 — BRI, W E, F ORI AT E I
9.14.4 Test cycleiX I 1EH
The eight exposure intervals are performed one after the other as follows:
U HeAth 2D B € U REAT 81 5 2 8] B
1. 96 hours at 125 °C ~ 96/\iF125 °C
2. 48 hours thermal cycle from -30 °C to 125 °C (see figure 9 Test sequence, temperature cycle
test).  A8/NIEFHIERA-30°CH|125 °CILE9 RIG VT TR ETEIAIIR)
3. Repeat step 1, above HEE DL 11
4. Repeat step 2, above EE L) FE1E2
5. Repeat steps 1 to 4, above  EE L FH1%1-4
Every working day, the assemblies must be agitated at room temperature so that the oil is distributed
and all inner surfaces are wetted. 54> TAE H, {50 5B iR N 48 30 DU 7 ORI P BE
9.14.5 Leak tightness evaluation <3 E1EA
At the end of each exposure interval, an evaluation is performed as follows after reaching room
temperature: &M R BB R, =il T, M Sk
— Measure weights and record weight loss in grams for each interval.

BEANE BRI R R, O R kg
— If the weight loss for any interval is greater than 3 g, then the test must be stopped.

W A AN ) SR A0 K 3, 15 1R
— The coupled unit on the container is subjected to a bending test by +15°. 10 bending cycles are
performed in approx. 10s in each of the two vertical planes on a coupling assembly. Immediately



afterwards, the leak tightness is evaluated at each coupling as follows:
Aas LHERN B2 2150105 fale . 102 HJEHM RZ110s, E0HCE I 2. 85 SLE)
AN AT U TRV -
1.With a leak indicator, check whether the leak tightness is greater than 5 g/year.

R R N SRS 0 85 1 e 7 R i B g/ A
2.Check for oil leaks. The test must be stopped if one of the couplings exhibits one of the states listed
above f 2L IR, DAL BTk 3% S e o A IR 0 205 1 1K
— d) After the bending test, measure the weights again and perform the next exposure interval if the
weight is within a tolerance of 4 g relative to the initial weight. If this is not the case, refill up to the initial
weight before continuing the test. Maintaining the weight within a tolerance of 4 g relative to the initial
weight guarantees that the initial pressure of the R134a in the container assembly is not less than 20,7
bar at 125 °C.
—d)E R G, AR E R, BT R AR (i E R R IR R e 2249 AN . 15 U AEARSE
BIGHT, BEFIER YRR R . 4ERFE BRI E B R4 AN & A PRIER134arE 28 4% BB 1Y s AN
/NF-20.7bar, 125C.
9.14.6 Acceptance of the test {56 [ %1k
For all four of the bending loads, after the intervals there must be no visible oil loss and the refrigerant
leakage rate must not be greater than 5 g/year at any point on the coupling assembly.
TR ANZ IR, RIS, AR O 5 J0 W S 451 R A ¥ 77 s L2 AN K 1B gl 4E
Table 17 — Permissible weight losses 7t V[t i & 51 2%

Nominal width (mm)# X E.4% Maximum permissible refrigerant loss after 8 intervals
CEMELEIER NGRS ONINEFIEPS

6,0 2049

8,0 309

10,0 30g

13,0 309

16,0 6,59

17,5 80g

19,0 100g

9.15 Long-term aging K 4k,

DUTs as per table 9, DUTSs type ¢, and storage containers — preparation as under section 9.14.2 — are
exposed to the same cycle as under section 9.14.4 with additional, subsequent temperature aging up to a
total of 720 test hours.

DUTS#ZRINICHL, fNfifiti A 45-1%9.4. 28 e - AN, $49.14. A5 R G A3, B MR Z R R
720/ .

In addition, a DUT is also aged as a reference corresponding to section 6.2.
FADUTH A — NS HE B, 146.2% .

These DUTSs are exposed only to the respective temperatures over the entire test duration of 720 hours.
The oil wetting is performed as in the test procedure under section 9.14.4.

720/ ], DUT R GRAE & H VIR . 4%29.14 4350 U E AT i e

9.15.1 Fillingny:

PAG refrigerant oil must be filled into the tank assembly. Make sure that the hoses are filled halfway with
PAG oil; see figure 13. The container is evacuated and filled with refrigerant (quantity as per table 18).
The assembly is examined for leak tightness by means of a leak indicator with a sensitivity of 5 g/year.
The initial weight is recorded with an accuracy of 0,01 g. This measurement and subsequent weight
measurements are performed at room temperature.




PAGHAFIMZUIME R A2 . H{RRE — L APAGH . WE13. &84 2 LA INE (& 14£18).
TR S 7R B8 B/ A8 A T SRR T 4SO 7y 35 1k o #0025 BB L0 g il k. i & K 2 e i E B &

PR A =i T AT

After being filled, the assembly is agitated so that the oil is distributed and all inner surfaces are
wetted JIVESE, FEBNIRTE SR U 2 B T AR THAS TR .
Table 18 — Filling quantities and test temperatures iy J& £ & A 56 i 5

DUT

Temperature (for subsequent

R134a filling quantity

R1234yf filling quantity

aging)J5 £k i % g I
Normal temperature 120 °C 0,116 g/cm3 0,147 g/lcm3
hose & IKE
High-temperature hose | 150 °C 0,100 g/cm3 0,123 g/cm3

=y
P

9.15.2 Test cycle

As per section 9.14.4, but with subsequent temperature aging for a total of 720 hours.
19.14. 4577, (HNJREET20/NRE 24
10 Coupling plan *ci% B2t

For the coupling plan, see table 19 it it%I K.2219.

Table 19 — Test plan (by the supplier) it ({457 7)




ik

aging %*%ﬁ% %:&Ef& JE77i149.5.4 %?ﬁ&iﬂlﬂiﬁ&? FEENMIA9.3 R
92 1st coupling 2nd coupling Pressure test Leak tightness Crack test Number of parts
BRI
hEFERET19.1 PR
ability to rotate After all functional
tests
%iﬁ'dfﬁ:(ﬂlﬂ _ AT
Visual inspection
REFHE3.7 5 6.2.1 T W 1
Dimension inspection 3.3
ZNIES.1 9
Flexural strength
YA fRENE 5.2 )
Kink resistance
M EZE1:5.3
Dimensional stability under a 2 2 2
vacuum
KEEFIf AL 5.4 )
Change in length and angle
R K5.5 )
volume expansion
EKE 8.1 1
Water content
WS EE 8.2 1
inner surface purity
Kizig18.3 5
Water permeability
P J&& it a6 Corrosion
PV1209 8.4.3
RifihsEE9.4.1 3
tensile strength
PIFETRIE(2X)9.5.2 PIFETRIE(2X)9.5.3 4 4 4
compressive test compressive test
- Py VAT
T (109,61 ezt wtkiggosa | LTI
X 9.13(6+1ref.a)) (3+1ref.a)) 9X 10X 10X

P HIRE8(1X)9.4.2
tensile strength

vibration test

gas leak tightness

After all individual
tests




SHEMEIRE69.8.3(5+1ref.a))
gas leak tightness

FEE(2X)9.9
decompression

TERTA B SR,
Pla
After all individual
tests

R R %569, 10(4+1ref.a))

Temperature cycle test 5
TEFTA BRI
IR, 11 Rifi2509.4.2 LA

Low-temperature resistance Tensile test After all individual
tests
B TR IR 9. . _ .
JJD,MJEWTE_?;%VQ 12(5+1ref.a)) A LU
Compressive strength under
After all tests
heat
el S E9.14(6+1ref.a)) TERTA BN LA A
Leak tightness of fittings After all tests
Jhkirr g BLARIRGE - NN
K . . - ol
EHIE{E9.15(5+1ref.a) 9.6.3(3X)Pulse test | 9.4.2(1X)tensile (EFTAT RO
Long-term aging After all tests
strength
TS R 58 B
(3X)9.13 . NN
ol
KH# Ak (5+1ref.a)) Compressive ERTAT RO LS

strength under
heat

After all tests

a)Ref.=5F i {F




11 Applicable documents#H < C 14

The following documents cited in this standard are necessary to its application.

AU G| FIARAER L R A2 L AT o

Some of the cited documents are translations from the German original. The translations of German terms
in such documents may differ from those used in this standard, resulting in terminological inconsistency.
73 51 F S & M SRR SE ST R R . 502k H B E bl . RIEREH A —EZ R .
Standards whose titles are given in German may be available only in German. Editions in other languages
may be available from the institution issuing the standard.

25 HAESThR R AR HE,  CE RS . HABE 5 B RRAS B AT WA A A0 B2 A R

PV 1208 Heat Exchangers of Al Alloys; Corrosion Test (SWAAT) & & [ #A s JE il o6

PV 1209 Condensers, Radiators, and Charge Air Coolers Made of Aluminum Alloys;Corrosion Test
(Environmental Corrosion Cycle Test)

O IR EE, BOARIE LSS R0 R 5 s PR )

PV 6240 Connecting Hoses (Engine Area); Acceptance RequirementsiE s (K shHLIXIR); I UE K
TL 52535 Lubricating Oils for Refrigerant Compressors; Lubricant Requirements

HA SEAE LI TR R

VW 50170 Hoses for Refrigerant Lines in Air Conditioning Systems; Material Requirements

T RGHA R MEHEDR

DIN 51777-1 Testing of mineraloil hydrocarbons and solvents; determination of water content according
to Karl Fischer; direct method &™)l S8iB0 AE 77 ;RS R /RFEEENE &K E: BT,

DIN 51777-2 Testing of Mineral Oil Hydrocarbons and Solvents; Determination of Water Content
according to Karl Fischer; Indirect Method

WP 2RI ANVE T ARYE - R/RIES RN E S KR, )7,

DIN 53508 Testing of rubber - Accelerated ageingt4 iz illiak- ik £ 1k

DIN 7716 Rubber products; requirements for storage, cleaning and maintenance

RBRIBF= s AEAf S TEIEFI4ES I ER

DIN 8905-1 Tubes for refrigerating systems with hermetic and semi-hermetic compressors; outside
diameter up to 54 mm; technical delivery conditions

T HPES IR EL R RAER, SMEE54mm; HEIREOR %A

DIN 8960 Refrigerants - Requirements and symbols il ¥4 71)- sk fl1 575

DIN 8964-1 Circuit components for refrigerating systems - Part 1: Testing

1A RGN [ 2 - 28— oy R

DIN EN ISO 18279 Brazing - Imperfections in brazed joints4T #2415 12 L B [

ISO 554 Standard atmospheres for conditioning and/or testing; Specifications

FAANRLG PR ER

SAE J2099 Standard of Purity for Recycled R-134a (HFC-134a) and R-1234yf2(HFO-1234yf) for Use in
Mobile Air-Conditioning Systems

TR 250 2404 ] UK IR-134a (HFC-134a) and R-1234yf2(HFO-1234yf)4li %

SAE J639 Safety Standards for Motor Vehicle Refrigerant Vapor Compresssion Systems

TGV T 28 R I i 3R Gt 2 b e



