TUV Kraftfahrt GmbH

TECHNICAL REPORT

No.: 83-R110-33006454-100 =n
TUV

Manufacturer - HY-LOK CORPORATION

Type : Compression Fittings with front and back ferrules

Das Bauteil / The Specific Component

1 Make (trade name of manufacturer) : Hy-Lok®
Fabrikmarke Hy-Lok®
2. Type : Compression Fittings with front and back ferrules
Typ Doppelklemmringverschraubung
3. Article : Tube Fittings, Class 0
Art Fttinge / Verbindungsteile Klasse 0
4. Name and address of manufacturer : HY-LOK CORPORATION
Name und Anschrift des herstellers 1467-1, Songjeong-Dong, Gangseo-Gu,

Busan, Korea 618-270

Meets the requirements of ECE Regulation 110 Uniform provisions concerning the approval of
Part I specific components of motor vehicles using compressed natural gases in their propulsion
system including all amendments until Supplement 1 to the original version of the Regulation
- Date of entry into force : 2003-10-16 ;

And

International Standard ISO 15500
Road vehicles -Compressed natural gas (CNG) fuel system components
Part 2 including all Amendments until First edition ( 2001-2-15 )
Performance and general test requirements;

Part 19 including all amendments until First edition ( 2001-2-15 )
Fittings

5. Detail information

5.1. List of tube fittings to be covered by the testing : Appendix 0 (page 2 & 3)

5.2. Test information : Item 1 (page 4)
5.3. Test minutes : Item 2 (page 5,6 & 7)
5.4. Remark concerning tested object(s) : Item 3 (page 8)
5.5. Statement of conformity : Item 4 (page 8)

Cologne, January 31, 2004
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Dipl.-Ing. Carlos Lee

TUV Kraftfahrt GmbH Institut fur Verkehrssicherheit Telefon 0221 / 806 - 2744  http:/iwww.tuv.com or hitp:f/iwww tuev-rheinland.de
Unternehmensgruppe Typprufstelle Fahrzeuge/Fahrzsugteile Telefax 0221 / 806 - 1309
TUV Rheinland/Berlin-Brandenburg Am Grauen Stein, D-51105 Kain (Pall)



TUV Kraftfahrt GmbH

TECHNICAL REPORT No.: 83-R110-33006454-100

Manufacturer
Type

- HY-LOK CORPORATION
. Compression Fittings with front and back ferrules

TUV

List of tube fittings to be covered by the testing

Appendix 0

F | Connection Size
No. Description Type(Series) : R Remark
In Size Metric Size(mm)
|| Cap for Tube End CCA 1/4" 6 N
s 10
i 12" 12 R
) 3/4" 16 K
- " 25
2| Male Connector CMC 1/4"x1/4"NPT 6X1/4"PT i
3/8"x3/8"NPT 10X3/8"PT |
| 1/2"x1/2"NPT 12X1/2"PT
- _ 3/4"Xx3/4"NPT 16X3/4"PT i
3 | Male Adapter CAM 1/4"x 1/4"NPT 6X1/4"PT N
B 3/8"x3/8"™NPT | 10X3/8"PT -
B - 1/2"x 1/2"NPT 12X1/2"PT
] _ 3/4"x3/4"NPT l6x34apT |
_” 4 Bulkhead Female Conneclor CBFC LA"XIA'NPT | _ 6x1M4'PT N
[ 3/8"X3/8"NPT | 10x3/8"PT
] . o LR"2"NPT | 12x1/2"PT |
5| SAE/MS Male Connector CSC la'SAE9NG | T
- 3/8"xSAE9/16 5
[/2"xSAEY/16 |
|6 | Bulkhead Union CBU /4" | 6 8
] 3/8" 10 |
12" 12
- 3/4" 16 1l
|7 | Union CUA 14 6
] B 3/8" 10
B gy 12 ]
L 3/4" 16 N
- | [ 25
| 8 | Union Tee CTA 1/4" 6
e 3/8" 10 ]
- 12" 12
L 314" 16 g
B 1" 25
_:S{ Union Cross CXA 1/4" 6 |
_ 3/8" 10 B
N 1/2" 12 ]
) 3/4" 16
B 19 25
| 10| Union Elbow CLA 1/4" 6
a = 38" 10
o - 1/2" 12
N 3/4" 16 ]
—j__ 1" 25 ] SE—
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Manyfacturer ~ : HY-LOK CORPORATION TUV
Ype - Compression Fittings with front and back ferrules

\E__ - _ PC -+ E _]:_
o | ____________}_ S | I __3!' '_ I 1 -
——— 1 B R —
e | GA | TNt | KR i
| i 3/8"x3/8"'NPT__ | 10X3/8"P" |

oo

S V7 R
! l

=)

S

:::_:F________ —1/2"x1/2"'NPT T12X112" P1
3/4"x3/4"NPT 16X3/4"PT
NNL 1n above table Inch sizes and metric sizes are different size each other.

%u to speak inch sizes are not corresponding sizes of the metr ic sizes
For example No 1 Cap for tube end have 5 inch sizes and 5 metric sizes, total 10 sizes.

— e ——
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TUV Kraftfahrt GmbH

TECHNICAL REPORT No.: 83-R110-33006454-100

Manufacturer . HY-LOK CORPORATION TUV
Type : Compression Fittings with front and back ferrules

0. General information

0.1 Make (trade name of manufacturer) : Hy-Lok

0.2 Type : Compression Fittings with front and back ferrules
0.3 Article : ‘Tube Fittings, Class )

0.4 Name and address of manufacturer : HY-LOK CORPORATION

1467-1, Songjeong-Dong, Gangseo-Gu,
Busan, Korea 618-270

0.5 No. of information folder i o

1 Test Information

1.1 Test object(s)

Sample | Tube size Wall thickness Fitting Materials - _ '
Identification :
| 030349 and | 6mm 1.0 mm & 1.5 mm Barstock : ASTM A479 Type 316
~030349/ - _ _
CRatodn ) Forging : ASTM A 182 F316
C030350 and 3/8 inch | 0.035 inch & X 5CrNiMo 17-12-2 (1.4401) /
C030350/1 | 0.065 inch 316 (UNS S 31600)
C030351 and 12 mm . 1.0 mm & 2.0 mm Tubing materials : ASTM A269 / A213 Type 316/L |
C030351/1 DIN 17458 (1.4401 /1.4404)
C030352 and | Linch 0.083 inch & 0.109
C030352/1 i inch
1.2 Test date . September 2003 - December 2003
[.3 Testsite : GASTEC Certification BV, the Netherlands
1.4 Remark : The results of the test refer exclusively to the object(s)
mentioned under point 1.1 of this report.
UV Kraftfahrt GmbH Institul fir Verkehrssicherheit Talefon 0221/ BO6 - 2744 pitp hwww tuv com or hittp: iheww tusv-rheinland de P'l‘-‘ ed
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T UV Kraftfahrt GmbH

TECHNICAL REPORT No.: 83-R110-33006454-100

wlanufacturer - HY-LOK CORPORATION TUV
Type . Compression Fittings with front and back ferrules
2 Test minutes

2l

Test facilities

: The test equipment used was in compliance with the
requirements of the regulation and/ or the standard.

2.2 Hydrostatic strength test according to

ISO 15300 part 2 clause 5 and part 19 clause 6.2

2.2.1 Test results
[ Sample ‘Tube | Wall thickness Test Test time Rupture Permanent
| Identification size pressure distortion [
| C030349 6 mm 1.0 mm & 1.5 mm 100 Mpa ['S min. No No o
| C030350and | 3/8 inch | 0.035 inch & 0.065 inch | 100 Mpa 5 min. No No
C030350/1 .
C0O30351 12 mm | 1.0 mm & 2.0 mm 100 Mpa 3 min. No No
C030352/1 Linch | 0.083 inch & 0.109 inch | 100 Mpa 5 min. No No
- Requirements | 100 Mpa | >3.0min No No
222 Conclusion

(%]

3 External leakage test including high and low

temperature according to

The samples comply with the requirements,

Ihe test results cover ECE R. 110 requirements as well,

ECE R. 110 annex 5B

plermehmensgruppe
PV RhginlandiBerlin-Brandenburg

Typprufstzlle Fahrzeuge/Fanrzeuglels
Am Grauen Stein, D-51105 Kain [Paoll)

Telefax 0221 /805 - 1309

2:3:1 Test results

| Sample Tube Wall thickness Test Test External
Identification size temperature pressure leakage
C030349 6 mm 1.Omm & [.5 mm {all 39 Mpa 0
before & after :
vibration
C030350 3/8 inch | 0.035 inch & 0.065 inch | all 39 Mpa 0
before & after
vibration f
C030351 [Z2mm | [.Omm & 2.0 mm all 39 Mpa 0 1
before & after
corrosion i

| B - ! -

C030332 Iinch | 0.083 inch & 0.109 inch all | 39 Mpa 0
before & alter
corrosion

I — - - =AM —

Requirements | Room /120 °C / Working pressure | Lower than
’ -40 °C x 1.5 15 ec/hour
| Kraftfahrt GmoH Institul tor Verkehrssicnerheil Telefon D221/ BO6 - 2744 nupfwww tuv com ar hitp www tuay-rheintand de
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Ma nufacturer
Type

TECHNICAL REPORT No.: 83-R110-33006454-100

: HY-LOK CORPORATION
: Compression Fittings with front and back ferrules

TUV

23.2 Conclusion

2.4 Corrosion resistance
according to

test

(Salt spray test)

. The samples comply with the requirements.

The test results cover 1SO 1

: ECER, 110 Annex 5E

5500 requirements as well.

2:4.] Test results
B Sample N Tube
Identification 517¢e

C030551

l Wall thickness

| C030352

12 mm

| inch

Salt spray o Ambient Store time at |
testing temperature room
time room temperature 'I
L.Omm & 2.0 mm 144 hour 359C | hour i
0.083 inch & 0.109 inch | 144 hour 35°C I hour
Requirements | 144 hour 33-36°C 0.5 =1 hour

| Test to be performed after the endurance test

1+
fi u3
(£

(8]

Conclusion

.5 Vibration resistance test according to

| The external leakage test — see above 2.3.1

The samples comply with the requirements.
The test results cover 1SO 15500 requirements as well.

- ECE R. 110 Annex 5N

Results

251 Test results
Sample | Tube | Wall thickness
Identification size
C030349 6 mm [.Omm & 1.5 mm
30330 3/8 inch | 0.035 inch & 0.065 inch
2.52  Conclusion

—

The components remain undamaged, continue to operate
and comply with the leakage test after the vibration test of
6 hours was carried out.

The samples comply with the requirements.
The test results cover ISO 15500 requirements as well.

o Krafifahrl GmbH
L;tel‘ll'Jhrl'qu'lsgruppe
i Rheinland/Berlin-Brandenburg

Institut fir Verkehrssicherheil
Typprufslelie FahrzeugelFahrzeugleile
Am Grauen Stein, D-51105 Kain (Pall)

Telefon 0221 /1 BOE - 2744 hiipMwww tuy com or hitlp ddwww tuev-rmainiand de
Telefax 0221 / BOG - 1308
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TUV Kraftfahrt GmbH

TECHNICAL REPORT No.: 83-R110-33006454-100

.
Manufacturer : HY-LOK CORPORATION TUV
Ty'pe . Compression Fittings with front and back ferrules
2.6 Excess torque resistance test according to : ISO 15500 part 2 clause 7
2.6.1 Test results
!_."'imnple Tube [ Wall | Position | Dimension | Declare | Test Test Deformation
ldentification | size | thickness | | d torque | torque time or breakage
1 i | alter test
C030349/1 | 6mm | .Omm& | Male 1/4 inch NA 35Nm | 900 sec | None
1.5 mm - e
Female 1/4 inch NA 35 Nm 900 sec | None
C030351/1 2mm |[1.0mm& [Male | 1/2inch |NA 85Nm | 900 sec | None
! 2.0mm , -
Female 1/2 inch NA 85 Nm 900 sec | None
R.equiremems - . = 150 % 900 sec | None
of or more
declared
value
2.6.2 Conclusion : The samples comply with the requirements.
2.7 Non-metallic synthetic immersion test : ISO 15500 part 2 clause 13.1 & 13.2
according to
2.7.1 Test results
Sample | Before immersion After immersion Swelling Weight
Identification o chanee
Above water | Under water Above water | Under water =e
(mass, g) (mass, g) (mass, g) (mass, g) ‘
O ring 0.20119 0.06580 0.20461 0.06211 [ 5.2 1.7
0.20450 [ 0.06710 020766 | 0.06447 42 15
0.15478 0.05039 0.15723 0.04879 |39 1.6
| Requirements - - - - >-1& not more |
<20 % than 10 %
2l Conclusion : The samples comply with the requirements.
i/ Kraftfahrt GmbH Institut fur Verkehrssicherhait Telefon 0221/ 806 - 2744 hitp:lwww tuv com or hitp fwww luey-rheinland de Pace 7
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TUV Kraftfahrt GmbH

TECHNICAL REPORT No.: 83-R110-33006454-100 =

Manufacturer . HY-LOK CORPORATION TUV
Type - Compression Fittings with front and back ferrules
3 Remark concerning tested object(s) . All components as listed in the appendix 0 are covered with

the tested object(s).

4 Statement of conformity
The test laboratory is accredited for the above mentioned tests by the accreditation body of the RDW, Netherlands.

The technical report comprises the pages | to 8 (including appendix 0) and shall not be
reproduced except in full without the written approval of the test laboratory.

TUV Kraftfahrt GmbH
Unternshmensgruppe
TUV Rheintand/Berlin-Brandenbury

Telefon 0221 / BOG - 2744 hitp Mwww tuv com or htip: e tuev-rheinland de Pace 8§
Telsfax 0221 / 606 - 1309 =




