FIELD TESTING

Lab and Field Monitoring
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l Indoor TEST BENCH
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l Indoor TEST BENCH

Example: Dumper Truck
Sempere test bench
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Indoor TEST BENCH

Example: Dumper Truck
Sempere test bench
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Indoor TEST BENCH
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Test bench motions sequence.
1-1, 1-2 — winning (bucket closing and boom rising), 2 — preparing to dumping (rising the boom at max

Bucket at maximum

Dumping position
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height), 3 — dumping (bucket opening), 4 — preparing to winning (boom lowering and bucket closing)
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Lab tests



Test rig H6 for Rod Seals
(Endurance testing of
Sealing Systems)

Testing Conditions:
Pressure: 0 - 30 MPa
Medium: Ol HLP 46
Temperature: 60 °C
Velocity: 0,2 m/s
Stroke length: 280 mm
Endurance:

250.000 - 1 Mio.
Double strokes

Test bench by Trelleborg



Test rig H2/H3 for Rod
Seals

(single seals)

Testing Conditions:
Pressure: 0 - 20 MPa
Medium: Ol HLP 46
Temperature: 30 - 50 °C
Velocity: 0,01 - 0,4 m/s
Stroke length: 250 mm
Endurance: 66 hours

Test bench by Trelleborg




Test bench Pedro Roquet SA

View of dynamic Test bench _ ..
Testing Conditions

; -r-_- - .'" g
. \ i ; (Master & Slave)
y L .

Ji"|I ! Piston-& 50 mm

Rod-& 30 mm
| Velocity 0,3+ 0,47 mls
Test Fluid HLP46
| L Pressure 0 - 25 MPa
Stroke Length 270 mm

Qil Temperature 80°C

Measurable:

Leckage (internal / external each
50k double strokes)



2. Testing of Rod Seals
Endurance Rod Seal Test Rig

Seite 4 Al%m Seite 3 Selte 2 M

Testing Conditions

Rod-& 32mm
Velocity 0,2 m/s

Test Fluid HLP46
Pressure 20 MPa const.
Stroke Length 200 mm

Oil Temperature 60°C

Measurable:

Pressure
Leakage

Oil temperature
Stroke Length

Test bench by Trelleborg



1. Testing of Piston Seals

Piston Seal Test Rig

Schematic:

pl.1 pl.2 p2.1 p2.2

Testing Conditions

Piston-&J 80 mm
Velocity 0,2 m/s
Test Fluid HLP46
Pressure 0 - 30 MPa
Stroke Length 200 mm
Oil Temperature 60°C
Measurable:
Pressure
Leakage

Oil temperature
Stroke Length
Friction Force




ROD SEALS
(High pressure)

Conditions:

Seal RL17N0040-Z20
(40 x 60 x11)

Pressure 600 /0 bar
(2sec. each)

Frequency 0,125 Hz

Stroke 40 mm

Fluid HLP 46

Temperature ambient

Cycles 30.000

Duration 70 hrs.

Test bench by Trelleborg



WIPER ENDURANCE
TEST HanE
Test bench by Trelleborg

Stangen-@ / ROD-& 10 - 50 mm
Stangengeschwindigkeit / ROD VELOCITY 001-05 mis
Prufflissigkeit / TEST FLUID HLP46 + Arizona Sand
Priifdruck / PRESSURE 0-5 MPa
Hublange / STROKE LENGTH 200 mm
Oltemperatur / OIL TEMPERATURE 25-50 °’C

Stangenauslenkung / ROD DEFLECTION 0-05 mm



Honing test bench
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OIL MIST

LABSON



ALTERNATIVE TEST BENCH

PEDRO ROQUET SA



BUCKLING TEST BENCH

LABSON



CUSHIONING TEST BENCH

PEDRO ROQUET



ACQUIRED DATA
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Measured parameters:

Pressure in piston chamber

Pressure in rod chamber
Hydraulic oil temperature
Ambient temperature
Piston displacement
Hydraulic oil cleanness
Hydraulic oil flow

Display as graphic
bhar L/min
180 210 temp.oleju hydr. T1-53,8 C
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A [ B | C D | E F
_1 |Seweral working cycles of mining loader LK1 with rated load
2 [\Name of source file: 20060202_LK1_obciazniki_wysiegnik__ 5 <new>
_3 |\Recording from 02,02, 2006 16:02 POMIAR G
4 |hydraulic ol temperature T1=45C
_ 4 |ambient temperature T2=8C
_6 [\Channels: 5
7 [\Scanning rate: 10 ms = 0,010 sec
_ 8 |Wariable 1: s1{mm) displacement of boom cylinder's rod (Jeft)
9 |Wariable 20 s3{mm) displacement of boom cylinder's rad (right)
Wariable 3: p11(bar) pressure in piston chamber of boom cylinder {left)
Wariable 4 p12(bar) pressure in rod chamber of boom cylinder (left)
Wariable & Q1(LAming oil flow
t [s] s1 [mm] s3 [mm] p11 [bar] p12 [bar] 01 [L/min]
0,292 03 578 0612 o0,433
0,01 0,292 03 8723 0612 79,9581
ooz 0,292 1] 5565 0612 81,436
0oz 0292 03 5723 0612 81,146
004 0292 03 5723 0612 81,146
00a 0,292 0 4,565 0612 g1 064
006 0,292 1] 578 0612 8033
oov 0,292 03 8723 0612 80,061
0os 0,292 03 5723 0612 80,831
009 0292 03 5723 0612 8127
0.1 0,292 03 8,723 0612 o0,559
01 0,292 0 578 0612 o0,559
012 0,292 1] 5 FES 0612 80,941
013 0,292 03 578 0612 80,941
0,14 0,292 1] 5565 0612 80,195
015 0292 1] 5723 0612 81 064
016 0,292 0 8,723 0612 g0 424
017 0,292 03 8723 0612 80,424
(= 01s 0,292 03 578 0612 81,2598
¢ Arkuszl { Arkusz2 f Arkusza [/ <
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LOAD SPECTRA
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Stress History
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PRA analysis

TUBE FAILURE

| EXTERMNAL LEAHKAGE |

INTERHAL LEAKAGE

FORT LEAKAGE

BUSH FAILURE

Pistonvod | Redthoread | Rod toead Dmluge |- Lack or wrong - Proper unscren]- Scoew )
B s e | SEReERORecton | clearance
Cylinder - Drynomic Inada - Thrend stripping
7 malfuniction - Incosrect thread
rehef
1l -l / - Unaitehle thresd
paalile bolmanice
END ROD HEAD WELD Y aLuRe O || |Rop mMReaT FAILURE —
Al FAILURE End ol head |- Fad s head break | Weong plnder |- Apprupmnate Cencked welda
. weld Falure | selocdaon )
g et teckmalogy of End rud liead break
damage - Inadequate
CYLINDER GLAMND ROD BUCKLIMNG technalogy of prepuing sucfuce lo
BREAK EMD TUBE CAFP WELD F“‘izllls!uﬁww welding (hret. o~
LEAKAGE g lamating, chamfenng
Inadequats weldng|
Lechamlogy wle.)
Apprupnale
r Cverdoad
Folent Faifure
techmalogy of
Pinton rod -Weoeg cplinder |- Lesger cylinder | Fuston roed bamae welding
Wk ptem ":"‘:‘:' . z;h SESAZEL PERE | e blockage - Properweld class
e riadequie e A
Cytmdsr diop wosking system |- Improvessent of w‘:::""“"““"“‘ “Wreong cylnder |- Btronger end paston] - End paston rod
o irsemmati mf—"s_ syFiem selecdaon rud baid bl bawak
-Lond drop ) emstics .
I azis londe - Dymiamic loads - Losd drop
Component Faihure Mode  Potential Effects  Potential Casszs  Failwre Provawtion  Failure Detection  Failure Exampie R - Usage of ovedoad
artsculated -
Seals External |- lregular opesating |- Nosmal or - Prapes o wotking |- External leakages e atachasant | ctise bastd on
leakages | system otk abnosmal seal wear | conditions seal Insullicwnl apherizal beating
Load descends |- Seel damage selection ey o - Detter obrication
- Spharicel baaring
- External leakages |- Wrongseal l-mP:“ Load. B R g
selection eader problem ‘otential caiis
- Agg;el::ive : i i i Boom self lowezing - Bucket and boom lowssing - Internal piston lsakage, - Prescure check
atmosphere Pistonrod | Pistenred | Cylindscblockege | Wiong qplinder |- Larger cylinder - Impossibility of holding the bucket |- Internal manipulator leakage, - Leakages elimination
- Harsh working buckling | g selection with, Atreriger pastor o hghet bo o poeition
conditions et - Insdequate rad P - Port leakage, - Pressure conduits replacement
woeking gystem |- Improvement of - Fressute conduit failure
Seals Internal |- Load descends |- Careless cleaning |- Careful eleaning |- Load descends Kirematics warking system
leakages | pooular operating | 2er machint e el - - Crverpeesoue from [IMemAtics Boom drop - Opetating system damage - Piston rods sealing damage - Bealing replacement
system otk -W;;:gmbe Companerst Poiential Eff dymamic loads - Cylinders damage
roughness
nder - Pressure conduits damage
~Metalimp | C¥lndex '?éﬁdzr lecti Phtmnmd |- Rod used - Innd d |- Proper o woski -
hydraulic sy gland s . cf m sele; un. Piston rod st g 'C;:m e e selacti omstitinms md wea| Cracked boomm welds - Operating system damage - Unsymmetrical bucket loads - Proper welding technology
- Nommal o - Oil flowing outof |- Diynamic L eeostany yea— L _ Cylinders damage . Welding Feiture _ Proper cylinders selection
abnosmal see the cylinder Esbemal lrakage:  Contimn] baysr
Nk ol Gk el damage || T cbsme ey [ - Wrong cylinders selection
- Wrong se A s
selection : Cylinder gland |- Damaged piston. |- Metalimp ;S\:’f“” dhoomiiam Operating system Tmpossibility of correct work _ Cylindess hewting seize ~Propet lubication
Pressure | Portleakages |- Extemal leakeges |- Weldingde |  gland failure rodd in hydrautic — _ [malfunction ( cylinder's - Beating sleeves damage - Overloads
ports - Load descends - Toobighet - Damaged seals - Chromivm - Care_ful oil - External leakages (bearing seize) el - Central hubrication system
- Leregular operating ;”“9"“355 of - External leakages fﬂarcles from. piston | filteation conduits checl
system work nee X Iire gular loader work - Impossibility of correct work - End rod head stretch - Quality improvement
- Overpressu - Hatsh wortking <
w conditions - Quick joints wear - Joins clearance
- Wrong pres
conduits con - il canry-over - Carsless machining of hydeaulic
cylindezs sockets
End tube E:]l dﬂ;::l::ell - Estemnal leakages : ;Zﬁ;i cylinder |- Appropriate - Cracked welds Often loaders shutdown “Law sficisncy  Cick seal wearing ~Froper seal selsction
cap - Load drop N technology of - End tube cap break - Increased exploitation costs . Wrong seal selection. - Cylindess pratective covers
B tibe cap breaks || S0 e prapasing sutface to |- Externe leakages | Mechmice cplinders demege | Mtz0825ton
preparing sutface to | welding thest
welding
treating, chamfering)
- Inadequate welding
te logy - Appropriate
technology of (Extracted fron
- Orrerload FOQUET S 4. vepent
welding PROHEIFP-0L-024-+001)
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