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Abstract

This project is to design and-create 90-Degree elbow test according to ISO 19879. This
standard involves steel fitting test used for installing to transfer fluid power, With reference to
the standard, an impulse test was conducted with pressure below 70 bar and over 100 bar
for 500,000 cycles at 0.2-1.0 Hz frequency. To create the test,-an elbow was connected
between Propartional Valve and- Cylinder with Spring which had already connected to
Hydraulic Power-Unit and Pressure Sensor. Controlling the two tools creates-a difference in
the pressure. The pressure generated occurs along the hydraulic ‘hose that connects both
tools. Program LabVIEW® was used for coding to control circuit and expected pressure through
PID which analyzed the data through Pressure Sensor installed at the inlet and outlet of the
fitting. However, for the. prototype test in this-project, the pressure was limited to only
50 bar for 50-5,000 cycles.at 0.2-0.8 Hz frequency which are the maximum level that could
be created by The Power.Unit in the lab and the response ‘of the system to send a signal.
A defect from this process was measured by comparing pressure inside the elbow with an

accepted range of pressure from the standard and it was measured at 5-10%.
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ofthe test pressure and the other at 85% of the test pressure

NOTE 2 PRoint "0’ is the intersection of the secant pressure rise with a pressure of 0 MPa (0 bar)
NOTE 3  Pressure rise rate is the slope of the secant pressure rise expressed in megapascals per second (MPals)
NOTE 4 Cycle rate shall be upiform at 0,5 to1 3 Hz
NOTE §  The nominal rate of pressure rise shall be equal to-
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NOTE 1

NOTE 2
NOTE 3
NOTE 4
NOTE 5
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35%p

0 MPa - 0

Secant pressure rise is the straight line drawn through two paints an the pressure rise curve: ane point at 35%
of the test pressure and the other at 85% of the test pressure.

Point *0"is the intersection of the secant pressure rise with a pressure of 0 MPa (0 par).

Pressure rise rate is the slope of the secant pressure rise expressed in megapascals per second (MPa/s)
Cycle rate shall be uniferm at 0,210 1,0 Hz

The nominal rate of pressure rise shall be equalto:
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H
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pressure source Mieflvalve

[ tank
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1. Tank 7. Amplifier

2. Relief Valve 8. Hydraulic Control Valve
3. 2 Check Valve 9. Pressure-Boost Cylinder
4. Pump 10. Test Subject

5. Accumulator 11. 3 Pressure Sensors

6. Servo Valve
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3.1.1 yawiuriadslensedn (Hydraulic Power Unit)
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gegn 50 185nd ANLTITOUZER 1430 SeUsEUNT A1 Power Factor = 0.82

Y q
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Uulensednuuuiilosusn (Hydraulic External Gear Pump) waalasuStm HONOR U
2GG1U11R wum 3.53 filandu nug 11.3 sieseu Tidnsnslvagean 16.1 dnsde
Wil ANAUgaEn 300 Un3

18791155 (Pressure Relief Valve)

24



3.1.2 Mavudndau (Proportional Valve)
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3.1.3 nszuonguuavau3e (Cylinder with Spring)
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3.1.4 BuUL05m93 (Inverter)
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3.1.6 viodnuiulensedn (Hydraulic Hose)
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3.1.7 wnasdalwia (Power Supply)
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3.2.1 manAauiugegaldlunismagay

Q = VDN
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Q A 9M5IN5 Wavesty (m%/s)

v
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2le
Q = 11.3x(1430/60) m3/s
Q = 0.000269 m?/s
Pump Power. =.PQ
Tng
P Aa AUy (Pascal)
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NYAAUNAS
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Al
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Wililsiadies gavinelvifindr K aunseifirnauaustagluseduiivensuls uddn Ky iniiuly
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3.3 mslinarnuauansNsinavasszuu (Closed-loop Control System with Proportional

Valve)
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. 50 bar/05Hz /50timres

YUY YU\

1T_A3, 15 /17 19, 2 -23°=95=29-200 81 . 33135 37,.39 , 4143 /45 47 49

o

-20
= Experimental Value = Highest allowzble pressure Lowest allowable pressure

JUT 4.1 nymluansmuduius sswinsenan msuaziaan 50 bar Al 05 Hz $1uau 50 seu

i’l']ﬂéﬂ“ﬂ 4.1 LLam”lmﬁummmmuwmﬂwumnmwmaa‘uwmmmu 50 bar A8 0.5 Hz

a a0

37U7U 50 50U s¥8£2a1 UL 100, Juadl A0 PID @9l K< 0.18, K, = 0.00007 wag

= =

= A 5 L3 14
Ko = 0.00001 #A1ALARIALARDU 490 IINYIsUNA 50097 Anduiasiduls 0.8%

q
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4.1.2 mswmaauﬁmmﬁu 50 bar ﬂ'J"IQJﬁ 0.5 Hz 97u7u 100 s9U

50bar/05Hz/100tinmes

60

YUy uy

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

e Fxperimental Value s Highest allowable pressure Lowest allowable pressure

i s o ! s i i:J o
E‘U“?! 4.2 NFWULANIAILALRUSTE IR LARLALLIANT 50 bar A37u8 0.5 Hz 97uu 100 58U

NFUN 4.2 uaasliiuAinuauiilinTueinnisnagauiiarusu 50 bar A48 0.5 Hz
§7U2U 100 58V T2u8a lUN1TVeT 200 SUAT SATPID wal Ke = 0.18, K, = 0.00007 hay

Kp = 0.00001 fFrAnuAAAIAREBY 10 98 9Inviaman 1,000 9m Anilhilosiduls 1.0%

ar 4 o
4.1.8 m‘amﬂauﬁmmmu 50 bar A48 0.5 Hz 97131 500 s8U

50 bar /0.5 Hz /500 tines
60

UMY Y

11 1589I5%L17 197 BY 23 J2872A) 29 B1 33485 87 39 41 43 45 47 49

—-H-Experlmental Value = Highest allowable pressure Lowest allowable pressure

C O O o

JUT 4.3 nmluanennuduiusseminerusiuwaziiand 50 bar AUA 0.5 Hz $1uIu 500 T0U

NFUN 4.3 waASLALANAMNUFUTLAATUIINATITNAEDURAINSY 50 bar AMUA 0.5 Hz
§1u2U 500 50U 5rozralun15M197u 1,000 Uit @1 PID wail Ko = 0.18, K, = 0.00007 wag

Ko = 0.00001 fifAurainrdousyd 36 9n v 5,000 9n Aniduesduld 0.0072%
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4.1.4 MsMAaeURRUR 50 bar A1 0.5 Hz $1uau 1,000 s8U

. 50bar/05Hz/500times

VUV

11 13 15 17 19 21.23=2527.,29 31 33 35 37 39 41 43 45 47 49

e Experimental Value e Highest allowable pressure Lowest allowable pressure

o o o

JUT 4.4 n31mluanInudINuS eI 9A RN ULAYa17 50 bar-Aud 0.5 Hz $7uau 1,000 50U

al' 9 U s H = -3 n:l Qs d'
1NFUN 4.4 uanalmiuAIANAURLAATUIINNIINARDLNIAI LMY 50 bar A2LE 0.5 Hz
$1u7U 1,000 50U sreziialunisiien 2,000 i e PID Geil Ke = 0.18, K; = 0.00007 wag

Kp = 0.00001 ﬁﬁhmﬂmmmmaauagjw 426 0 dantaviun 10,000 90 AmJulosigule 4.26%

d s d‘ o
4.1.5 NInAaaunAIUaUY 50 bar AU 0.5 Hz 3711w 50 Sau

. 50barr/0.2H: /50tirres

YUY

1T 13, 157 17 €l9 21 23 25 27, 29 31= 383, 8% 37 80 41 43 45 47 49
—Exper mental Value == Highest allowable pressure Lowest allowable pressure

o O O

JUN 4.5 nymluansnnuduiusszninemunulasiia1i 50 bar A273d 0.2 Hz §1uau 50 58U

1n3U7 4.5 wanslmdtuaanusuiiliaduainnsmaaeufiaInudu 50 bar A2 uA 0.2 Hz
§2uau 50 58U 8oz lun1iaIy 250 3undt J$dn PID fadl K = 0.0864, K, = 0.00005 LA

Ko = 0.0000002 fifnPuAAALAdBuaE 43 9a 9 nviavum 500 9 AnuediFuld 8.6%
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4.1.6 NMSVAE@EUAATNR 50 bar AMUE 0.2 Hz $7w2u 100 9V
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60

UV Y Yy

11 13 15 17 1821723 25 27 "29w31 33 35 37 39 41 43 45 47 49

e Experimental Value e Highest allowable pressure Lowest allowable pressure

o o

JUT 4.6 nymlLanIA B ANTLS TEMINATINSULAYLIATT 50 bar AuA 0.2 Hz $1u7u 100 T8

¢=i' v 1 o d = é’ ai s 1
NFUN 4.6 uanalviluaInuauilinduainnisuagounimaudy 50 bar A2ud 0.2 Hz
F1uU 100 50U SrEzaartunIsTaY 500 Uit Sd1 PID deil Ko = 0.0864, K = 0.00005 Wa

Ko = 0.0000002 fifnAantipasedoustii 61 qa a7nviamua 1,000 9 Anidiosiduls 6.1

4.1.7 AsvinaauiaIndu 50 bar AU 0.2 Hz $7uat 500 OU
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60

YUYy Yy

11 13%15%17 197 200 23 J257)277) 29, 81 33 35 37 39 41 43 45 47 49

—Exper\mental Value &= Highest allowable pressure Lowest allowable pressure

o o o a

é L7 o 13 1 a d‘ l:dl o
gﬂvl 4.7 AT NUERIAINANNUTTTUINANUAULBELIATN 50 bar AUD 0.2 Hz 9747U 500 50U

P W | w o oa s = ) |
INFUN 4.7 uansliiurtAusufilinfuainn1smaaeunAMuey 50 bar A214A 0.2 Hz
313U 500 58U F2EL1a1lUN1I9U 2,500 Ul A1 PID @il K = 0.0864, K, = 0.00005 Uay

Ky = 0.0000002 ﬁﬂ'wmwmmmmﬁiauaﬁ 406 90 NVIaMNR 5,000 90 AnLulasiduls 8.12%
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4.1.8 MINAADUNANAY 50 bar ATLE 0.8 Hz 31U7w 100 58U

50 bar /0.8 Hz / 5,000 times
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50
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1 3 5 7 9 11 13 15 17 1920723725 "27°29..31 33 35 37 39 41 43 45 47 49

— Fxperimental pressure s Highest allowable pressure me==mlowest allowable pressure

o o F ! Lo t:J < o
JUN 4.8 namluansmanduius seniNANNANLEL a9 50 bar A3d 0.8 Hz $1uau 100 seU

1NgUT 4.8 uandliiurmusuiiindueinnisadeuiienmsy 50 bar AL 0.8 Hz

S =

912U 100 58Y F28£81IUNI99199U 125 U1 TA7PID w9l K = 0.4, K = 0.000005 Wag

Ko = 0.000006 ﬁmmmﬂamﬂﬁaua@:ﬁ 7390 21Ny 1,000 90 Anduiesidule 7.3%

4.1.9 MsveaaURiaIuiY 50 bar A1 0.8 Hz 51191 500 S8Y

50 bar/ 0.8 Hz / 500 times

60
50
40
30
20
10

1 3 5 7 9 11 1357 19 21 23 25 27.29" 31 333537 39 41 43 45 47 49

= [ xperimental pressure == Highest allowable pressure Lowest allowable pressure

d s L & 1 L. Ei' A o
E‘U‘Vl 4.9 NIMUAAIAIUFUNUTTEMINAMNALLALLIAM 50 bar AUD 0.8 Hz 271UIU 500 89U

= w ' v & a & = 1Y) o
91N3UN 4.9 uansliiiudinudulinTuainnismaasufiaanudy 50 bar A ud 0.8 Hz
97U7U 500 59U FrEEIa1luN1IIVINNIU 625 Junil diA1 PID §9d Ko = 0.4, K, = 0.000005 way

Ko = 0.000006 fifmaweanaindeuati 470 9a 9nviavsn 5,000 90 Anduesiduls 9.4%
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PROJECT ME6102]

.2 Hz 97974 1,000 sau

PID Control for Impulse test machine|

St I Nk st k1 01303 [-s650k | 03583%°

Control  FLC PO

pioto [ |

Control Pressure
Pressure S0 Bar T | Ready. (D
For High Pressure Test |State 1
Frequency ) 1o quency must be 05104314 L4
0.2 State 2
For Low Pressure Test = ‘
Cycle No, Arequency mustbe 0.2 1o 1.0 He sute 3@
11000
T Fnish .
complete ol
Incomplete mm
Kp X Kd
P — e
40087 +iI5E-5 42E8
Duration (msec) Remaining time{msec)
|5.011E+6 {5D11E+6

Number of cycles (times)
1000

Error cycle (times)
149

phase for lead signal
Howo

phase for upper
‘4500

phasefor lower
6750

JUN 4.10 wihshsuansnan1sna@oui 50 bar AR 0.2 Hz 71U

Remaining of cycles (times)
io

HrorErcie prav]
1.4900

duty cyclefor lead signal
55.00

duty cycle for upper
47000

duty cycle for lower
£l50.00

peco B
|

062224 PM

Time

—
1,000 89U
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50 bar /0.2 Hz / 1,000 times

60

40

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

e yperimental pressure e Highest allowable pressure Lowest allowable pressure

JUT 4.11 n9mliansmuduiusse i iulazlIa 9 50 bar AME 0.2 Hz $1u3w 1,000 50U

1NFUN 4.10 Uagglind.11 wandlmiua1n2uaulinJua NN ISNAFBUNANNMI 50 bar
AUD 0.2 Hz 311471/ 1,000 58U SE8EaUAISYINIY 5,000 Tuai- 150 1 %7l 23 uadl S PID

Aall Ko = 0.087, K = 0.00005 kaz Ky = 0,00000002 fidipaunaintpiiousel 149 9a 31niiamun

10,000 9n AnlutUasidule 1.49%

4.2.2 mwﬂaauﬁmmﬁu 50 bar mmﬁ 0.8 Hz 41u7u 5,000 58U

PROTECT MES102]

PID Control for Impulse test machine|

Control  FLC PO

= ' g - - aw
Control Pressure Start (LB premure somor AT J0AGS021 | 85948t |-05603% Pot0 [
_Pressure 50 Bar o = ‘ Ready & :
For High Pressure Test State1
Frequency (HI) ')/ cuencymust beas o 1 iw:‘ \
|08 state2 ()
- For Low Pressure Test
Tgﬁo d Arequency must be 0.2 1o 1D .uim‘a‘
T T Ty st
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2 W oaYy K
o4 ise-6 ! 6E-6
Duration (msec) Remaining time(msec)
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5000 0
Error cycle (times) Error cycle (percent)
5040 100800 ‘
01:48:04 PM
phase forlead signal  duty cycleforleadsignal ~ Waveform Chart picto E
om0 “Jes00 LE
phase for upper duty cycle for upper ]
£4-00.00 7000 <
30
phase for lower duty cycle for lower §
11250 ls000
E .
0147:59 PM 01:48:04 PM
Time
4 al

SUN 4.12 MNAUARINANITNAEDUT 50 bar A27uA 0.8 Hz $1u7u 5,000 Sau
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50 bar /0.8 Hz / 5,000 times
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50
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1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55

[ xperimental pressure = Highest allowable pressure Lowest allowable pressure

i ar a & 1 u A i o
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‘ﬂ‘ 4 1 1 o EII - dy | U/
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-

AUA 0.8 Hz 91U3U 5,000 98U T8 aTluAIM91Y 6,250 Audt wIe 1 17las 44 w il dan PID

fail Ko = 0.6, K = 0.000005 ag-K; = 0:000006 fiArAarunarmaausyi 5,040 0 INNINUA

Y}

50,000 9 Antduidesiduls 10.08%
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fn1ud 0.8 Hz 98liFn Kp = 0.4, K= 0.000005 1a¥ Ko = 0.000006 side tinadaadaulszan
7-10% 3NMSUUAAIUANLLY PID Ienunswiae ntnegluseusuiieensuliinntuuas
lsifinsviagaiiunsauiinaldvidlinsneng Thusaynsdidhdaunailianurainindeuasiilofisy

fusuluseuinaday
5.2 3150INANISNAEDU

demnmsaharssmaasuiesslussuulsnseaniuumamiugidesldanudugann
Tudas 300 - 500 bar Fslusiea iRnslidaynsaifamsaldmdslumafiuanusuldundisme
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LabVIEW® for everyone (2007): graphical programming made easy and fun / Jeffrey

Travis, Jim Kring.

International standard 1SO: 19879 second edition (2010): Metallic tube connections for

fluid  power and general use- Test methods for hydraulic fluid power connections
Fluid power with applications (2003) by Anthony Esposito

ISO 19879: 2010 Metallic-tube-connections for-fluidpower and general use — Test

methods for hydraulic fluid power connections
ISO 6605: 2015 Hydraulic fluid power — Test methods for hoses and hose assemblies

418 JUNTITUNTINE 2601 MENG”, Control system SYVUAIUAN Principle of feedback

Control &PID Controller. Unus 1l svminedamaluladswusaasyys

ey eesnd, wunsy viesduann, Tole TarsTuns (2558) n1sAauaNAIMIIYBINsEUEN
auls  sisedn (Velocity control of hydraulic cylinder), me1twudus e 1n3 a1v139
IMINTIUATEINA ANLIMINTIuATART, nTHNN: aarTwnaluladnszaeundniinm

NUITAIANTEUS

Hydraulic Impulse-Testing System with Pressure Difference Feedback from a Second

Stage Valve-Scientific Figureon Research Gate.

Available from: https://www.researchgate.net/Schematic-diagram-of-hydraulic-

impulse-testing-system._fie3 273508965 [accessed 28 November 2018]
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'ROJECT ME6102

PID Control for Impulse test machine|

Control  FLC PO
Control Pressure St B b resensor At 000307 | 92675 |-04s612 Picto [
. Pressure 50 Bar _i Ready P 80~
For High Pressure Test 1 i
Frequency (Ha) ¢ ouency must be 0.5 1013 n:! °® e
05 |State2 @@ T
For Low Pressure Test | g
Cycle No. Arequency must be 0.2 10 1.0 H:!Smei ?
100 |
SRESEEE R O a
o | o
K Cancel
Incomplets S 10115355041 10115355046
Kp Kd Time
loas 7ES ies | Pressure sensor AZ pict0 [N
Io'. A
Duration (msec) Remaining time{msec)

21000 {21000

Number of cycles (times) Remaining of eycles (times)

100 0
[Error cycle (times) Error cycle (percent)
6 1600,0000m : J .
02:50:45 PM 02:50:46 PM
< I B _ . Time ey 2N
phasefor lead signal  duty cycle for lead signal Waveform Chart PE‘L- 3
o150 |0 hH6100 60-
phasefor upper duty cycle for upper
Sl o
“Jo00 10,00
phase for lower duty cycle for lower é 30-3
Fus | | Y0 i

o
025041 PM ' 02046 P
Time
TIT L L LI A £ Dad 11 S e

JUN 1 (n) midsmugdlusunsunsnageu 1

1) YUnaUNI5 LaUlUS NS

&/

1.1) nsenddoya nemisvinmaaeu luiledisienualu nmsi@onanumui 50 v 7
984 Control Pressure ArudasIsaLdonlaniudaefidesnisvinnisviaaeuvesFrequency (Hz) w3a

YNNFNUITI was Puseuidensviimsveasulutes Cycle No.

Control Pressure

Pressure 50 Bar b '

For High Pressure Test
Frequency (Hz) frequency must be 0.5 to 1.3 Hz

0.5
For Low Pressure Test

Cycle No. frequency must be 0.2 to 1.0 Hz
100

JUN 2 (n) midmuanlusunsunisvaaeu 2
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State 2 Ao Fremsvinnunlusinsy agSuamniifmuanmiin Interface Y Laz

THiludusegmuimvun wasdudieiiiunisdioisiu Wedunmsmaasuium
gunsnlvasie

State 3 Ao Fren1svieuiilusunsy dedrdanduluaunu Proprotional Valve Lifeszune
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NAADUVINAD P

Control  FIC ' /| PO
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Frequency (HZ)

Control Pressure

- NARIsUAAINLND (Hz)

Ring-

| 56

1 <~ U s
: NADILADNANAINUAY (bar)

Cycle No.

=

OK Button

: AADISUAITIUIUTOU (SDU)

Cancel Button
]
B
: Yu“Cancel”
HTING VH
: Case structure True-False @usun13ng “OK”
o 5
T Fead,
: Case structure True-False §1915un1sna “Cancel”
: NABITIVTINA YY1

oo IEE
=

: NARYTIUTINTRLATEA Array (Single data-to Array data)

\7

: napdendaya MAulay True-False Case Iy True szdarulvindssiiianld deyaynuu

False aztsAulvindosiiifonlidoyayna

e
oo

: Nnavsuentoyaviin Array (Array data to Single data)
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. 1SO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for veting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19879 was prepared by Technical Committee ISO/TC 131, Fluid power systems, Subcommittee SC 4,
Connectors and similar products and components.

This second edition of ISO 19879 cancels and replaces the first edition (ISO 19879:2005) of which it

constitutes a minor revision, with minor changes to 10.1, 10.2 (Table 7) and 12.2.2. (It also incorporates the
Technical Corrigendum ISO 19879:2005/Cor. 1:2007.)

iv © 1SO 2010 — All rights reserved
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure within an
enclosed circuit. It is required that components be designed to meet these requirements under varying
conditions. Testing of components to meet performance requirements provides a basis of assurance for
determining design application and for checking component compliance with the stated requirements.

© IS0 2010 - All rights reserved v



INTERNATIONAL STANDARD ISO 19879:2010(E)

Metallic tube connections for fluid power and general use —
Test methods for hydraulic fluid power connections

WARNING — Some of the tests described in this International Standard are considered hazardous. It
is, therefore, essential that, in conducting these tests, all appropriate safety precautions be strictly
adhered to. Attention is drawn to the danger of burst, fine jets (which can penetrate the skin) and
energy release of expanding gases. To reduce the hazard of energy release, bleed air out of test
specimens prior to pressure testing. Tests shall be set up and performed by properly trained
personnel.

1 Scope
This International Standard specifies uniform methods for the testing and performance evaluation of metallic
tube connections, stud ends for ports and flange connections for use in hydraulic fluid power applications. This

International Standard does not apply to the testing of hydraulic quick-action couplings, which is covered by
ISO 7241-2.

Tests outlined in this International Standard are independent of each other and document the method to follow
for each test. See the appropriate component International Standard for which tests to conduct and for
performance criteria.

For qualification of the connector, the minimum number of samples specified in this International Standard is

tested, unless otherwise specified in the relevant connector standard or as agreed upon by the manufacturer
and the user.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD and
100 IRHD)

ISO 3448, Industrial liquid lubricants — 1SO viscosity classification

ISO 3601-3, Fluid power systems — O-rings — Part 3: Quality acceptance criteria
ISO 5598, Fluid power systems and components — Vocabulary

ISO 6508 (all parts), Metallic materials — Rockwell hardness test

ISO 6605, Hydraulic fluid power — Hoses and hose assemblies — Test methods

ISO 6743-4, Lubricants, industrial oils and related products (class L) — Classification — Part 4: Family H
(Hydraulic systems)

® SO 2010 — Al rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 apply.

4 General requirements

41 Test assemblies

All components tested shall be in the final form, including annealed nuts, as required for brazed components.
Unless otherwise specified in the respective connector standard, Type 1 test assemblies shall be as shown in
Figure 1 for tube connections (for repeated assembly, leakage, proof, burst and cyclic endurance tests), and
Type 2 test assemblies shall be as shown in Figure 2 for male stud ends (for leakage, proof and, if specified,
burst and cyclic endurance tests). Alternatively, in order to test the connector to its full capability, use of the
metallic tube may be omitted for burst and cyclic endurance tests, and different configurations with similar
capability may be combined in a test assembly Type 3, as shown in Figure 3. Type 4 test assemblies for
flange connectors shall be as shown in Figure 4. Test assemblies shall conform to the relevant requirements
given in Table 1.

Table 1 — Requirements for test assemblies

Part code Part name Description and further information

The type of stud end, connector end and sealing method is optional

A Stgpight stud ogneCisk but shall be recorded in the test report.

The required tube wall thickness shall be selected according to the
B Metallic tube working pressure rating of the respective connector. The length of
the tube shall be five times the tube outside diameter plus 50 mm.

Shaped connector, with swivel,

c if applicable 21

D Blanking end (cap or plug) —_—

E Sh_aped connector with (oY
adjustable stud end

F Flange connector —

G Sealing e.g. O-ring.

2 © 1SO 2010 - All rights reserved
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L — ]/ 1
S VOO : | S - | A
A a
G A B C

Key

1 swivel nut

A straight stud connector

B metallic tube

C shaped connector

D  blanking end (cap or plug)

G sealing, e.g. O-ring

4 L =5 xthe tube OD (in millimetres) + 50 mm.

Figure 1 — Test assembly for tube connection — Type 1
o
A D ¥ D
g [ .
/ | ( L
[ LTS Y i 7 4
1 : ) |
G
G
a) Non-adjustable stud end connection b) Adjustable stud end connection, with shaped
connector, if applicable

Key
A straight stud connector

D  blanking end (cap or plug)

E  shaped connector with adjustable stud end
G sealing, e.g. O-ring

Figure 2 — Test assembly for stud end — Type 2
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Key
1 swivel nut

shaped connector with swivel
blanking end (cap or plug)
shaped connector with adjustable stud end

G Mmoo

sealing, e.g. O-ring

Figure 3 — Alternate connector capability test assembly without tube — Type 3

2 3

e 32
QDN | el

\
2

Key

O-ring seal 5 test adapter
split-flange clamp E flange connector
screw

washer

bW N -

[

This end capped or plugged.

Figure 4 — Test assembly for flange connectors — Type 4
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4.2 Test equipment

4.21 Test block

Test blocks shall be unplated and have a hardness between 35 HRC and 45 HRC in accordance with
ISO 6508. For a test block with multiple ports, the distance between the centrelines of test ports shall be a
minimum of 1,5 times the port diameter. The distance between the port centreline and the edge of the test
block shall be a minimum of 1 times the port diameter.

4.2.2 Testseals
For all tests, except for the overtightening test and unless otherwise specified, seals shall be nitrile (NBR)
rubber with a hardness of (90 + 5) IHRD when measured in accordance with ISO 48. Seals shall conform to

their respective dimensional requirements, and O-rings shall meet or exceed the quality requirements for
grade N (general purpose) of ISO 3601-3, if applicable.

4.3 Procedure

4.3.1 Thread lubrication
For all tests, on connectors made of carbon steel and for testing only, threads and contact surfaces shall be
lubricated prior to application of torque using a hydraulic fluid with a viscosity of ISO VG 32 in accordance with

ISO 3448. For connectors made of materials other than carbon steel, the manufacturer's recommendation for
thread lubrication shall be followed.

4.3.2 Torque

For all tests, except the repeated assembly and overtightening tests, tube connections and stud ends shall be
tested at the required minimum torques or number of hex flats or turns from finger-tight position given in the
respective connector standard, if specified. Otherwise, they shall be tested at the minimum torque values or
number of hex flats or turns from finger-tight position supplied by the manufacturer. For test assembly, type 2

and type 3 adjustable stud torques shall be applied after being backed out one full turn from finger-tight, in
order to test correctly the worst possible actual assembly conditions.

4.3.3 Temperature

For all tests, the temperature of the hydraulic fluid shall be between 15 °C and 80 °C, unless otherwise
specified in the respective connector standard.

4.4 Test report
Test results and test conditions shall be reported on the test data form given in Annex A.

NOTE ISO/TR 11340 provides a method of reporting leakage.

© IS0 2010 — All rights reserved 5
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5 Repeated assembly test

5.1 Principle

Unless otherwise specified in the respective connector standard, three type 1 test assemblies shall be tested
to confirm that they are capable of meeting the necessary requirements after being disassembled and
re-assembled several times.

5.2 Procedure

The tube connections of the straight stud connector (part A in Figure 1) and shaped connector (part C in
Figure 1) shall be disassembled and re-assembled six times. Prior to each re-assembly, the tube shall be
turned clockwise by 60°. On re-assembly, the nuts shall be tightened firmly, using the maximum torque values
or number of turns given in the respective connector standard or by the manufacturer. All assemblies, after the
first and sixth re-assembly, shall be subjected to a leakage test (Clause 6) and a proof test (Clause 7) at the
test parameters specified in Table 2.

Table 2 — Parameters and procedure for repeated assembly test

Test parameter Value of parameter and procedure
Test medium
Test pressure As specified in Clauses 6 and 7.

Test duration

Any leakage during the leakage and proof tests shall be

Pass/fail criterion ) ]
considered a failure.

5.3 Re-use of components

Parts that pass this test may be used for burst and cycle endurance tests at the minimum specified assembly
torque or number of turns. They shall not be used for actual service or returned to stock.

6 Leakage test

6.1 Principle
Unless otherwise specified in the respective connector standard, all type 1 test assemblies from the repeated

assembly test and three each of type 2, type 3 and type 4 assemblies (where applicable) shall be subjected to
a leakage test to ensure that assemblies do not leak when subjected to test pressure.

6.2 Procedure

Test assemblies shall be pressurized under water as shown in Figure 5 and described in Table 3.

6 © 1SO 2010 — All rights reserved
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s
Key
1 test fluid inlet
2 water

Figure 5 — Typical test set-up for leakage test

Table 3 — Parameters and procedure for leakage test

Test parameter Value of parameter and procedure

Air, nitrogen or helium.
Test medium
The test medium shall be recorded in the test report.

The test pressure shall be increased continuously until the pressure
reaches a level equal to 15 % of the connector's working pressure, in
accordance with the respective standard, where applicable, not
exceeding 6,3 MPa (63 bar?).

A minimum of 3 min at the test pressure, after all of the air trapped in
the connector's threads during test set-up has escaped.

Test pressure

Test duration

Leakage, in the form of ascending bubbles, shall not occur in any of

Pass/fail criterion the tesPsoNRiZE

2 {bar=0,1MPa=10° Pa; 1 MPa =1 N/mmZ2.

6.3 Re-use of components

Parts that pass this test may be used for further tests. They shall not be used for actual service or returned to
stock.

7 Proof test

7.1 Principle

Unless otherwise specified in the respective connector standard, three type 1 test assemblies and, where
applicable, three type 2, type 3 and type 4 test assemblies shall be tested to confirm that the specified
connections are capable of withstanding a minimum of two times the working pressure without any visual sign
of leakage.

© IS0 2010 — All rights reserved 7
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7.2 Procedure

The test assemblies shall be pressurized as shown in Figure 6 at the test parameters specified in Table 4. Air
shall be carefully bled from the test assemblies before applying static pressure.

PIR—
1
e I O | R | -
2
Key
1 test fluid inlet
2 air
Figure 6 — Typical test set-up for static proof pressure and burst test
Table 4 — Parameters and procedure for proof test
Test parameter Value of parameter and procedure
Hydraulic fluid in-accordance with SO 6743-4, e.g. HM, with a viscosity equal to or
Test medium less than ISO VG 32, in accordance with 1SO 3448, or water.

| The test medium shall be recorded in the test report.

Two times the working pressure of the connector, in accordance with the respective

standard, where applicable.

Test pressure ) )
Pressure shall be increased at a rate not exceeding 16 % of the connector's

working pressure, per second, until the test pressure is reached.

Test duration The test assemblies shall be held at the test pressure for a minimum of 60 s.

Pass/fail criterion None of the test assemblies shall leak during the test.

7.3 Re-use of components

Parts that pass this test may be used for the burst test. They shall not be used for actual service or returned to
stock.
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8 Burst test

8.1 Principle
Unless otherwise specified in the respective connector standard, three type 1 or type 3 assemblies and, where

applicable, three type 2 and type 4 assemblies shall be tested to confirm that the specified connections are
capable of withstanding a minimum of 4 times the working pressure before failure.

8.2 Procedure

The test assemblies shall be pressurized as shown in Figure 6 and described in Table 5.

Table 5 — Parameters and procedure for burst test

Test parameter Value of parameter and procedure

Hydraulic fluid in accordance with ISO 6743-4, e.g. HM, with a
) viscosity equal to or less than ISO VG 32, in accordance with
Test medium ISO 3448, or water.

The test medium shall be recorded in the test report.

Minimum: test pressure shall be fourtimes the working
pressure of the connector, in accordance with the respective

Test pressure standard, where applicable. Pressure shall be increased at a
rate not exceeding 16 % of the connector's working pressure,
per second.

Test duration The test shall be continued until failure.

None of the test assemblies shall show visual evidence of

et & hnia ] leakage at or below the minimum test pressure.

8.3 Re-use of components

Parts that pass this test shall not be tested further, nor used for actual service or returned to stock.

9 Cyclic endurance test

9.1 Principle

Unless otherwise specified in the respective connector standard, three type 1 or six type 3 assemblies and,
where applicable, six type 2 and type 4 test assemblies shall be tested to confirm that they pass a cyclic
endurance test at 133 % of working pressure for 1 000 000 cycles without leakage or component failure. For
flange assemblies of DN 51 and larger, and connectors for tube OD sizes 50 mm and larger, the testing of
three test assemblies shall be sufficient if the design has been verified through calculation or finite element
analysis.

9.2 Procedure

The cyclic endurance test shall be conducted in accordance with the requirements specified in Table 6.

9.3 Re-use of components

Parts that pass this test shall not be tested further, nor used for actual service or returned to stock.
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Table 6 — Parameters and procedure for the cyclic endurance test

Test parameter

Value of parameter and procedure

Test medium

Hydraulic fluid in accordance with ISO 6743-4, e.g. HM, with a
viscosity of 1SO VG 32, in accordance with 1SO 3448, or
water.

The test medium shall be recorded in the test report.

Test pressure

Test pressure shall conform to the waveform specified in
ISO 6605 with peak pressure of 133 % of working pressure,
and an impulse frequency of 0,5 Hz to 1,25 Hz.

Test duration

Minimum of 1 000 000 pressure-impulse cycles.

Pass/fail criterion

None of the test assemblies shall leak or fail during the test.

10 Vacuum test

10.1 Principle

Unless otherwise specified in the respective connector standard, two type 1 test assemblies and, where
applicable, type 2 and type 4 test assembilies shall be tested to confirm that they are capable of withstanding a

vacuum of 6,5 kPa (0,065 bar) absolute pressure for a minimum of 5 min without leakage.

10.2 Procedure

The vacuum test shall be conducted in accordance with the requirements of Table 7.

Table 7 — Parameters and procedure for vacuum test

Test parameter

Value of parameter and procedure

Test medium

Air.

Test pressure

A vacuum of 6,5 kPa (0,065 bar) absolute pressure.

Test procedure

Connect test assembly to a vacuum source with a
manometer and a shut-off valve that is close to the vacuum
source. Draw a vacuum to the specified test pressure and
close the shut-off valve. Hold the assembly at this pressure
for the specified test duration. Leakage will be indicated by
an increase in the absolute pressure reading.

Test duration

A minimum of 5 min.

Pass/fail criterion

The increase in the absolute pressure reading on any test
assembly shall not exceed 3 kPa (0,03 bar).

10.3 Re-use of components

Parts that pass this test may be used for other tests or for actual service.

10
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11 Overtightening test

11.1 Principle

Unless otherwise specified in the respective connector standard, six test samples for each size, three samples
each of the tube nuts and the 90° swivel elbow (SWE) nut, shall be tested to confirm that tube and swivel nuts
are capable of withstanding the overtightening qualification test when tested to the overtightening (overtorque)
values or number of turns given in the respective connector standard.

11.2 Test equipment

Unless otherwise specified, an unplated threaded steel mandrel or mating connector test block with a
minimum hardness of 40 HRC in accordance with ISO 6508 shall be used.

11.3 Procedure

Connectors shall be restrained during the test, and the wrench shall be located at the threaded end of the nut
hex. The overtightening test shall be conducted in accordance with the requirements specified in Table 8.

Table 8 — Parameters and procedure for overtightening test

Test parameter Value of parameter and procedure

Continue to apply torque to the nuts until the specified torque or
number of turns has been achieved. Unless otherwise specified,
the overtightening torque shall be at least 1,5 times the test torque
specified in the respective standard.

Test duration

Parts are considered failing the test, if

— the nut cannot be removed by hand after breakaway:;
b - cfudf T — the nut cannot swivel freely by hand;

— the nut will not retract to its original position by hand;

— any visible cracks in the sealing surface or nut that would
render the nut unusable appear.

11.4 Re-use of components

Parts that pass this test shall not be tested further, used for actual service or returned to stock.

12 Vibration test

12.1 Principle

Unless otherwise specified in the respective connector standard, six test assemblies as shown in 12.2 shall be
tested to confirm that the connector is able to withstand the specified vibration without leakage or component
failure. For flange assemblies of DN 51 and larger and connectors for tube OD sizes 50 mm and larger, the
testing of three test assemblies shall be sufficient if the design has been verified through calculation or finite

element analysis.
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12.2 Procedure

12.2.1 Conduct the vibration test in accordance with the requirements of Table 9 and as described in 12.2.2
to 12.2.7.

Table 9 — Parameters and procedures for the vibration test

Test parameter Value of parameter and procedure

Test medium Hydraulic fluid in accordance with ISO 6743-4, e.g. HM, with a viscosity of
ISO VG 32, in accordance with ISO 3448, or water.

The test medium shall be recorded in the test report.

Test pressure Working pressure of the tube selected.

Bending-test stress level 25 % of the minimum yield strength of the tube?,

Test vibration frequency 10 Hz to 50 Hz.

Test duration Minimum of 10 000 000 (107) vibration cycles.

Pass/fail criterion Any leakage or failure of any component prior to 10 000 000 cycles shall be

considered a failure.

@  The use of tubes with minimum yield strength greater than 235 MPa requires that the dynamic capability of the tube be taken into
consideration when determining the stress level used in the test.

12.2.2 Prepare the test assembly as shown in Figure 7. The strain gauge shall be installed at the location
specified in Figure 7. The minimum gauge length, L, shall be in accordance with Table 10.

12.2.3 Install the test assembly in a test fixture that provides either rotary or axial (planar) vibration, as shown
in Figure 7.

12.2.4 Pressurize the test assembly to the working pressure of the tube.

12.2.5 Apply a bending load to the end of the tube opposite to the strain gauge until the combined axial
stress is 26 % of the minimum yield strength of the tube.

NOTE The use of tubes with minimum yield strength greater than 235 MPa requires that the dynamic capability of the
tube be taken into consideration when determining the stress level used in the test.

Table 10 — Minimum gauge lengths for vibration tests

Dimensions in millimetres

Tube outside diameter, ¥ Minimum gauge length, .
X<20 250
20<X <50 250 or 8X, whichever is greater
X>50 400 or 8X, whichever is greater
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Dimensions in millimetres

/L

2
Key
1  strain gauge
2 driven end
3  testassembly
4  fixed end
5  hydraulic fluid or water supply

a) Rotary or planar vibration test assembly and setup

| 1\: J =
| al 4
= _"__. 7 A Al — e e -
i 1 /"""'—_- . i [
~t 2 |
i
- - L
Key
1 strain gauge
2 driven end
3  testassembly
4 hydraulic fluid or water supply
5 location of load application

b) Optional rotary vibration test assembly and setup

Figure 7 — Vibration test assemblies and setups
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12.2.6 Submit the test assembly to vibration of 10 Hz to 50 Hz until failure or 10 000 000 cycles, whichever
occurs first.

12.2.7 If failure occurs before the test sample reaches 10 000 000 cycles, record the number of cycles
reached and type of failure.

12.3 Re-use of components

Parts that pass this test shall not be tested further, nor used for actual service or returned to stock.

13 Cyclic endurance (impulse) test with vibration

13.1 Principle

Unless otherwise specified in the respective connector standard, three assemblies in accordance with
Figure 8 shall be tested to confirm that they pass, without leakage or component failure, a cyclic endurance
test at 133 % of working pressure for 500 000 cycles, while simultaneously being subjected to vibration. For
flange assemblies of DN 51 and larger and connectors for tube OD sizes 50 mm and larger, the testing of
three test assemblies shall be sufficient if the design has been verified through calculation or finite element

analysis.

13.2 Procedure

13.2.1 Conduct the cyclic endurance (impulse) test with vibration in accordance with the requirements of
Table 11 and Figure 8.

Table 11 — Parameters and procedures for the cyclic endurance (impulse) test with vibration

Test parameter Value of parameter and procedure
Hydraulic fluid in accordance with ISO 6743-4, e.g. HM, with a viscosity of
Test medium ISO VG 32, in accordance with ISO 3448, or water.
The test medium shall be recorded in the test report.
Test pressure shall conform to the waveform specified in 1SO 6605 with peak
Test pressure pressure of 133 % of working pressure, with an impulse frequency of 0,5 Hz to
1,25 Hz.
Bending-test stress level 25 % of the minimum vyield strength of the tube?.
Test vibration frequency x 20 the impulse frequency.
Test duration Minimum of 500 000 pressure-impulse cycles.
Pass/fail criterion None of the test assemblies shall leak or fail during the test.
&  The use of tubes with minimum yield strength greater than 235 MPa requires that the dynamic capability of the tube be taken into
consideration when determining the stress level used in the test.

13.2.2 Prepare the test assembly as shown in Figure 8. The strain gauge shall be installed at the location
specified in Figure 8. The minimum gauge length, 7, shall be in accordance with Table 10.

13.3 Re-use of components

Parts that pass this test shall not be tested further, nor used for actual service or returned to stock.
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Dimensions in millimetres

=
/

|_
/

s
Key
1 strain gauge
2 driven end
3 supply of hydraulic fluid or water
4 test assembly
5 fixed end

Figure 8 — Cyclic endurance (impulse) test with vibration test assembly and setup

14 Identification statement (Reference to this International Standard)

It is strongly recommended to manufacturers who have chosen to conform to this International Standard that
the following statement be used in test reports, catalogues and sales literature:

“Test methods for metallic tube connections conform to ISO 19879:2005, Metallic tube connections for fluid
power and general use — Test methods for hydraulic fluid power connections”,
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Annex A
(normative)

Test data form

Specifications for connection being tested:

ISO standard Material type

Manufacturer Test facility

Stud end: Type: Size: Seal.mg
type:

Connector end: | Type: Size: Sea!_mg
type:

Repeated assembly and leakage test results: minimum number of samples tested = 3 (see Clauses 5 and 6)

Sample No.

Torque (N-m) or
number of turns

Test medium

Type of failure

Repeated
assembly

Leakage test Proof test

After first assembly

1

2

3

After sixth reassembly

1

2

3

Proof pressure test results: minimum

number of samples tested = 3 (see Clause 7)

Torque (N'm) or

Sample No. ., Test medium Test pressure Type of failure
1 MPa
2 MPa
3 MPa

Burst test results: minimum number of samples tested

= 3 (see Clause 8)

Torque (N'-m) or

Sample No. il o Test medium Test pressure Type of failure
1 MPa MPa
2 MPa MPa
3 MPa MPa

16
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Cyclic endurance test results: minimum number of samples tested = 6 (see Clause 9)

Torque
s | DERAEE | o, | it Mimperatds Ty ot
turns

1

2

3

4

5

6

Vacuum test results: minimum number of samples tested = 2 (see Clause 10)
Sample No. Izmggr(gfm)rﬁsr Absolute pressure Type of failure

1 kPa
2 kPa

Overtightening test results: minimum number of samples tested

= 6 (see Clause 11)

Nut type Torque (N'm) or number of turns Type of failure
1
2
3
4
5
6
Vibration test results: minimum number of samples tested = 6 (see Clause 12)
Sample No. | Test pressure ;?:;gtip::s Num;irleosf iQst Num;ef;ﬁzfgCIES Type of failure
1 MPa
2 MPa
3 MPa
4 MPa
h MPa
6 MPa

© 150 2010 — All rights reserved
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Cyclic endurance (impulse) test with vibration results: minimum number of samples tested = 3 or 6 (see Clause 13)

Torque Number of cycles
gariole No (N‘m) or Test Impulse Combined | Number of at failure Type of

P “| number of medium pressure | axial stress | test cycles failure
turns Impulse Vibration

1

2

3

4

5

6

Conclusions: Pass/fail, with reason for failure

Dimensions (list any exceptions):

Name (printed/typed)
and signature of person certifying report:

Date:

18
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