The structure and properties of EMP pads

The EMP pad consists of threelayers, noticing thefollowing sketch please. Surface
layer is made of PTFE, interlayeris agglomerated bronzewire and bottom-layeris made of
steel. PTFE ofsurface layer iscombined with agglomerated bronzewire firmly byspecial
techniques. The aggregation iscalled as elastic metal-plastic complexmaterial, whenit is
welded with the steel by special techniques, EMP padshas been formed.

The properties ofEMP pads mostlyrest with theelastic metal-plastic complex material
over the steel.Because of thesurface layer ofthe itis PTFE, and the main propertyof PTFE
is withno-polarity and slipperyoutline ofits molecule. Fromthe property ofslippery
molecule outline, EMP pads got the characteristic of quite low friction factor.
Furthermore, itcan formthe shiftingfilm inthe processof oppositesliding noto the
surface of theopposite area andit can alsoprotect the opposing part. However, when the
start-up, stoppingor anyother emerge from onthe machineunit andas aresult, the
liquid lubricating filmcould notbe formed or theliquid lubricating filmwas destroyed,
the bearing wouldbe ina status ofboundary friction, atthat time thetraditional babbit
bearing linerwould beworn outof evendamaged. The Elasticmetal-plastic Padunder
above mentioned work condition wouldmake the machine unitbe ina normal running
status.

Fromthe structure sketch of EMP pad, we canlearn thatagglomerated bronzewire
work asa connectinglink betweenthe precedingand thefollowing. Butin aspectof
mechanical and physicalproperties, it providesstrength, elasticity,and dimension
stability. How appropriateis agglomerated bronze wire combined with PTFE decide the
property of EMP pads.

1.PTFE plastic
2.Bronze wire

3.steel

Shartl . The Structure of Elastic Metal and Plastic pads

Mechanical & physical properties of EMP pads

Items Value
Modulus of elasticity (MPa) 2.0=<10°
Flexibility (m/Mpa) 45 6.0
Surface hardness HB (kgf/mm?) 4.56
Thermal conductivity (W/mk) 0.24
Thermal expansion (cm - /cm) 10.5><10°




Outstanding properties of EMP pads

1. Physical and chemical stability; chemical reaction does not take place between pads
and lubricants, and no-pollution for lubricants.

2. Characteristic of good self-lubricaing; friction coefficient just 0.04—~0.08. No animal
grease needed in assembling, just need few turbine oil. It simplifies the formalities of
wheeling and thewheeling is veryeasy, and good result can bebrought out.

3. No scraping and no grinding pads before installation. Relief of workload and working
strength, and shortening time limitfor a project to examine and repair.

4. High load capacity,safe reliability; normal working in any case such as load change or
overload, and the pads still keep steady-goirg for low temperature; Increased power
and efficiency of station; Created the prerequisite for enlarging capacity.

5. High limitedtemperature. Inthe occasions that fluiddynamical pressure oil film is
destroyed, and the pads isin the condition of boundarylubricating or dryfriction, high
temperature come intobeing, but nofusion for EMP pads. And thiscan protect Runner
thrust plate too.

6. Cold start & hot start whenever necessary without high pressure oil supporting.
Increased flexibility of power station's work greatly.

7. Excellentintegrate performance under many especial conditions such as be out of joint,
unloading, 15% over rated speed, stopping running after exceeding low speed limit,
stopping supplying waterfor some time, and soon.

8. When power station stoprunning, rotate speedcan beturned down to10% ofrated
speed. Therefore theproblems, wear andtear of braking ring &block aswell asthe
pollution & jamming by the powder of asbestos, can be solved effectively.

9. Incase thatone EMP pad iswore-out seriously insome reason, others will run normally
without influence, and no-damage for fluoro-plastic layer.

10. By the effectof pressurefield andtemperature field, profile surfacewill beself-
adjusted. Thiscan notonly stabilizethe convergentoil film between the surface of
fluoro-plastic layer andEMP layer butalso ensure smalldifference of oilfilm pressure
among points everywhere on pads, and keep the power stationrunning insecurity.

Design Parameters for EMP pads and encl

=7.0Mpa
Iltems 3Vahlbemls

1. Allowable pressure perunit 6 9%

2. Allowable average linespeed Non-essential

3. Hoop eccentricity inrigging =55

4. Inner water coolingsystem =65

5. Temperature of thrust groove —=Ra0.4

6. Temperature of thrust padsbody =HB200

7. Roughness of Runnerthrust plate Non-essential

8. Hardness of Runnerthrust plate Non-essential

9. High pressure oilsupporting L-TSA320or L-TSA46

10. Dielectric to avoid axis electric current

11. Lube shop sign

EMP pads cankeep running insecurity under thescope of standard DL/T 622-1997-4.1.



Operating rules for installation and running of EMP pac

1.

2.

8.

9.

Cleaning outrust preventing oil andpaint clearly fromthe EMP padswith gasoline or
alcohol dipped by mull, avoiding scoring the surface.

Noany kindsof scrappingand grindingallowed, scoringof padssurface isstrictly
prohibited in processof assembling.

. You can refer tothe standard GB8564-88 about thrust bearing to assemble EMP pads and

follow the technical manual of it.

. The padsshould swing easilynot obstructively afterbe felt in.
. Theload equality demandsof thrust surfacebetween pads: theload equality between

pads ofrigid supportthrust bearingisless-than-or-equal-to 20%. Staticcompress
measure deviation ofelastic oil reservoiris less-than-or-equal-to 0.3mm.

. Beingmachined aftercleaning lubricantbeing besmearedon, andless thanten times

every machining.

. Starting powerstation without high-pressureoil supporting directlywithin 30 daysafter

stopping running isallowed.

Starting powerstation with thegroove oil temperature above5 and hot startingshortly
after stopping runningare allowed.

Stoppingrunning cango with10% ofrated rotatespeed atmost, andtimes ofinertia
stopping is 5maximum every year.

10. Groovecooling systemleave thewater should be less-than-or-equal-to4 hours, and

stopping supplying waterfor less-than-or-equal-to 0.5 hour.

11. Condition ofbeing out ofjoint continues less-than-or-equal-to 5minutes; axial overload

no more than110%.

Quality standard of EMP pads

1.

2.

Thickness of elasticlayer of EMP pads is 9—10mm includingsurface PTFE and interlayer
agglomerated bronze wire.

Surfacelayer (PTFE) must be massive, andthe thicknessis 1.5~2.5mmwith surface
roughness Ra0.8.

. Nodirt inclusion, delamination, crackand obvious blowhole allowedon the surface of

plastic. And no ends of agglomerated bronze wire allowed to appearance.

. Threelayers of EMP padsmust becombined firmly;delamination, weldingcrack and

shelling must be prohibited.

. Confirming the drawing shouldcarry out according toboth sides' condition and technical

data. Generally speaking, installation size should not be changd when replace the EMP

from intrinsic bearing. New designed bearing must satisfy the demanded properties of
running.

. Special demands of customer can go onunder the negation between both sides.

The testing and installing operation of Elastic

Metal-Polymer (EMP) pads scaffolding

In Julyof 1992, EMP padstest in10MN planethrust bearing teststand of Dongfang
electrical machine factory, thistest imitated thrust bearing of working condition DaHuas
generating unit. A yearlater,a high parameter testingwith highervelocity and higher

pressure was held.

The main parameters of scaffolding testing for the EMP:

Unit area 853cm’ Rated speed 149 266 rpm
length / width 0.624 average speed 12.38 22.02m/s
Hoop eccentricity X=0.570 trend thrust 295.2 7155.6KN
Radial eccentricity R=0.518 average specific pressure 1.0 10.5Mpa
Pads quantity 8 Temperature of the Jubricant 325 421
Pads angle 16.8< Shrink the size of the pads
The brands of N46 steam turbine ; ;
the lubricant lubricantthe The diameter of the pallets should be shrunk accordingly




The testing was held under the condition of V=12.38m/s and loaded step by step before
the specific pressure=4.5Mpa the operationis without water, itlasts for4 hours. Then to
increase the pressure andturn onthe coldwater toadjust the oil temperature. See the
following table.

Average specific

pressure (MPa) 45 | 50 | 56 | 65 | 7.0 | 75 | 80 | 85 | 9.0 | 80* |10.5*

Average velocity (m/s)| 12.38 | 12.38 | 12.38 | 12.38 | 12.38 | 12.38 | 12.38 | 12.38 | 12.38 | 22.02 | 18.11

PV Value (Mpa-m/s)| 55.71| 61.90 | 69.33 | 80.47 | 86.66 | 92.85 | 99.04 | 99.04 |111.42 |176.16|190.15

Inlet oil Tem (°C) 34.65 | 35.35 | 35.10 | 35.33 | 36.10 | 35.30 | 34.98 | 34.98 | 35.90 | 42.10 | 39.40

Average pads Tem (°C)| 37.10 | 37.79 | 37.87 | 38.12 | 38.87 | 38.65 |38.33 | 38.33 | 39.03 | 46.10 | 44.20
Qil film Tem (°C) 56.70 | 58.50 | 59.70 | 62.00 | 64.40 | 67.40 | 67.90 | 67.90 | 71.50 | 90.00 | 89.00

Annotation: The temperature of oil film isthe highest temperature of pads surface.
* Test data of August in 1993, another test dataof 1992.

In Marchof 1993, the thrustbearing ofelastic Metal-plastic pads installedand ranin
No.2 of DaHua electrical factory, it get past performance examine and throw inrunning-
in. Basic parameter of thrust bearing of DaHua's generating unit.

Unit area 2814 cm? Pads quantity 18
Internal diameter of pads 2395 mm External diameter of pads 3736 mm
Average length of pads 420 mm Pads angle 16 8<
Capacity of stand generating set 100 MW Rated speed 76.9 rpm
Thrust load 30 MN Average specific pressure 5.81 Mpa
Pv value 72 Mpa-ml/s Supporting way (fashion) Tray supporting

Developed by Shanghai Research Institute of Materials, the EMP pads plane bearingsare
assembled onthe 2# and 4# of Guangxi Dahua Hydraulic Power Plant. The stand capacity
is 100MW and axialload is 30MN. The following isthe contrast of two kinds of EMP pads
under differentworking conditions.

m Compare with temperature of pad under designed head of water and fully loaded

Kind of OPERATION THE TEMPERATURE OF THE BEARINGS (°C)
pads H(m) a% W% | P(MW) | Average Max. Min. oil
RUSSIAN 21.33 95% 18 100 43.6 44.1 43.1 34.7
SRIM 21.33 100% 18 100 39.5 40.5 38.4 33.9

Adopt the generatingunit on loadabove 1 hour

m Compare with temperature of pad under higher head of water and fully loaded

Kind of OPERATION THE TEMPERATURE OF THE BEARINGS (°C)
pads H(m) % W% | P(MW) | Average Max. Min. oil
RUSSIAN 21.85 67% 9 95 44.5 44.9 44.1 35.4
SRIM 27.85 70% 10 100 39.5 40.9 38.8 34.1

Adopt the generatingunit on loadabove 1 hour

m Compare with the temperature of pad und high head of water and shake

Kind of OPERATION THE TEMPERATURE OF THE BEARINGS (°C)
pads H(m) a% | W% | P(MW) | Average Max. Min. Oil
RUSSIAN 33.53 42 % -9 42 45.1 45.6 44.7 35.6
SRIM 33.53 38% | -9 40 40.3 41.2 39.2 34.4

Adopt the generatingunit on loadabove 1 hour



m Compare with temperature of pad und flood season

Kind of OPERATION THE TEMPERATURE OF THE BEARINGS (°C)
pads H(m) % W% | P(MW) | Average Max. Min. oil

RUSSIAN 7 99% -3 8 43.1 43.4 43 36
SRIM 7 100% -1 8 38.6 39.4 37.1 34.3

Adopt the generatingunit on loadabove 1 hour

INSTALLATION INSTRUCTION OF ELASTIC METAL

PLASTIC BEARING

1. AFTER OPENING THEBOX WHICH CONTAINS THE ELASTIC METAL PLASTIC BEARINGAND
THEN CAREFULLY LIFTIT UPOR MOVEIT OUTIN ORDERTO PREVENTTHE BEARING
PLASTIC SURFACEWITH PTFEFROM DAMAGING.

2. USING CLEANSOFT CLOTH WITH ALCOHOL (ORGASOLINE, ACETONE)TO WASH
BEARING SURFACE ANDBODY IN ORDERTO PREVENT THEPLASTIC BEARING SURFACE
FROM SCRATCHINGBY HARD SUBSTANCE (LIKE GRIT, SCRAPIRON), TOMOVE ANTI-
RUST OILOR ANTI-RUST PAINT AWAYFROM METALBEARING BASE COMPLETELYIF
THERE ARE.

3. THEPLASTIC BEARING SURFACE ANDBASE ISNOT PERMITTED TOBE REPAIRED LIKE
BABBITT METALBEARING, NOTEVEN TOBE REPRODUCED. USUALLY THE REMAINING
BURRS WITHHIGH POINTAND SCREWHOLE, WORKMANSHIPHOLE, TEMPERATURE
MEASURING HOLE ARE TOBE CLEANED, ITCAN BE READYFOR INSTALLATIONIF ITIS
ACCORDING TO DESIGN REQUIREMENT AFTER CHECKING.

4. REFERRING TO GB 8564-88 PART OF THRUST BEARING, IT ISPROHIBITED TO SCRATCH OR
DAMAGE BEARING SURFACE DURING THE PROCESS OF ELASTIC METAL AND PLASTI!
BEARING INSTALLATION.

5. THE PADS SHOUID SWING EASILY NOT OBSTRUCTIVIELY AFTER INSTALLATION. WHEN
THE ROTOR FALL, THE PADS SHOULD BEIN ORIGINAL STATE. ITIS POSSIBLE THATTHE
PAD WILL BEABSORBED BYJOURNAL BOARD WHEN THEROTOR JACKUP, BUT THE KEY
AND NON SLIPPING SHOULD NOT BE BALLED.

6.THE ADJUSTMENT OFLOADING PRESSURE OF ENGINE BEARING SHOULD BEACCORDING
TO THEFOLLOWING REQUIREMENTWHEN INSTALLATION.

(A) THEBEARING SUPPORTED BYRIGIDITY,THE LOADING CAPACITY BETWEENEACH
ENGINE BEARING IS WITHIN 20%.

(B) THEBEARING SUPPORTED BYHYDRAULIC PRESSURE, THE MAXERROR IS NOBIGGER
THAN 0.3MM OFSTATIC COMPRESSING VOLUMEWHEN MEASURING THE OUTSIDE
DIAMETER OF MULTI-WAVE ELASTICOIL TANK.

(C) THE LOADING CAPACITY ISNOT ALLOWEDTO SURPASS 10 MPA (UNIT PRESSURE)
WHEN INITIALLY ADJUSTING THE BEARING.

7. CIRCLING AFTER PUTTING CLEANLUBRICANT (MODEL OF OILIS THE SAMEAS THAT OF
PLANE BEARING) ON THE SURFACEOF PLASTIC BEARING, BUT CIRCLING SHOULD BENO
MORE THAN TEN LAPS ATA TIME. WHEN CIRCLING MOMENT OF FORCE ISINCREASED A
LOT OBVIOUSLY ROTORSHOULD BE JACKING ONCEMORE INORDER TO PUTOIL
LUBRICANT. HOWEVER, IT ISNOT ALLOWED TO CIRCLING BY FLUSHING WATER.

8. BEFORESEALING OILGROOVE, THEALL PARTS WHICHOIL CANTOUCH OFPLANE
BEARING, OILCONDENSE, OUTSIDECIRCULATING TUBE,FILTERETC BECLEANED
COMPLETELYTO MAKE SURESUBTLE SUBSTANCE WHICH CANDAMAGE BEARING
SURFACE LIKE GRIT, COPPER THREAD HEAD, SCRAP IRON, PAINT, COTTON YARN HEAD
ETC), DOESNOT EXIST, THEN OIL CAN BE PUT AFTER SEALING COVER.

9. THELUBRICANT OILCAN BE FILLED IN PLANE BEARING GROOVE,WHEN IT IS
ACCORDING TO RELATIVE STANDARDS AFTER FILTERING.





