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Thrust Bearing Types and Assemblies

GEAFY thrust Mlol® o) AAE F2 3574 o
22 233 Qlth flat land thrust W], tapered
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StaL itk
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positioner®] % &Ho] © $-AETh Ee FH FET
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Determination of Thrust Loads

Bluel A9 289 A0 o7 /9 stepe] A
33 7} stepd] GERT WS TFFEE TV BF
o <late] Zugre] o] wARETh o] T
3 YRy oz Qste WAHE FWe o F
39 A9 total step thrustZ} g,

T o2 8L 7+ @] wheeld WA thrust load
T 24 A8 o)A wheeld} Wzl 2]
Erd p2t & 2808 7E A A
o] 7F&dt 3

e
AL EAHE §Y
0]
AR

=g

total step thrust®t dynamic thrust®] o] thrust
platedl] HHE total thrust loado]Th, YWHH 08 & £
5192 = total thrust load®] phzlolE}l S,

2 S dep thrust®] 8000lbs7} downstream =

WAL dynamic(stage) thrust 30,00020,000lbs] e
#o] 223l7 9tk step 2 normal stage®] %9
sho

2 38,000lbs®| T,

H
Max Step 8,000lbs
Max Normal Stage 30,000lbs
Max Normal Thrust 38,0001bs

stage thruste] &2X& 18T 7A$ &F gL F
2~ 10000Ibs downstream % Ft 50,000bs downstream
o gt 98H % v}S 2219 total mainum

thrustzhS AX T

Max Step 3,000Ibs
Max Normal Stage 30,000tbs
Margin + 20,000lbs
Max Normal Thrust & Margine  58,000lbs

ohel =8 A Ao A] maximum thrust load#t©]
negativeo] 7HATHA ) upstream thrust® 273171
984 stage(dynamic) thrust®] ¥HA 2 (minus) 343



L3 I oFgtth stage thrust load ¢ EH &Aooz 24 3E B AEe A8y Zol: gukyom WA
Ql3ted thrust plate® ©YHAY Huugza e e dojo] T ou) B Hoh v o] vy} Hx 3l
maximum normal thrust ¥ maximum load & margin A% o] &S 2017 YA padS 45 =7} A A
dHE AR ZHEsol @0 thrust WoF e KA A of gt} o] Mg fuhe FAAor} AojxA &
HEsokd ozt Rage e Ao allowable d 27t BolAE AHE zYsER AXEA &
loadingsel| A1 A8t A} dr A oFgiey, o9} 2 o]fT clate] Zujo]g o)
flexible coupling® 443l E1¥l3}  generator set2) pad®] & 6794 147) 747 ’é ia=s
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"é-"r%oﬂ 7108 couping & wlAA o o FHS 78 & ok o 7opsiol M 100ps, wHR S
torque load WZoll tooth’de] ol <A AHc) T ALl oF 150psR T ol )
°] coupling FHE Ut O IFT Ao A] WA H HolZ A= wojye] A sarat= 7} 2R
= Fote A Pojtt (8 B F&)E ek EX T o) 3 9] W= 200psi~500psio] T v}
73] §4% W) o] Fe YWHO® maximum A EFE B9 450~T700psio] o
thrust load ¥ marging ZAA %= dynamic thrust B A FEe B O 328 3A2L Holza
tolerance®l] E 3= o] glrk EHloly HAA Hgsied Hu FLRss F4
FEFAR] 001X A AAtgy o8k Aibge
thrust plate®] 27 THEF ZobAl plater 1| ~Ya)
Size Factors and Allowable Loadings IHE 3 O3 thrustWo]Z 9] FH O g FEA o
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Thrust Clearance
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Bearing Temperature
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AG. METAL TEMPERATURE .. LEGREESF
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Materials

Hoig el A Ao digiclait) wozge A
o} 3} Bal-linere cast fron £ cast stedd® A 2+H
Uk thin shell liners 84 steel plate® A1 257 9o}
Z o= ball lineE carbon steel plate® H}E A 23}
& FA o]t

WA castingd] wE B]&-S HA7AE 4 9ok &
& A8 Ni-Resist Casting A&aly Yk 3
Hlojg el AHe tRE Steel plate® A€ =y
thermal deviationit A1 7} =25+ 79 copper thrust
plates &3ty gtk

lining materials= A9 Tt
2 FAEHY JI s =
Ag st gk
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H
L
T 2 <4FuE lningS
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Ad, FEw ol liningA AL U A<EA (anti-
seizing) & 4] (olliness) ©] $-23F W HIGFL A1L3
A=

Eldlo] AR miElEFe 271A9 257} 9l
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Tensile strength @25C 10700 12000
@100T 6100 7310
Yield Strength @25cC 7800 9700
(0.2% OFFSET) @100 4350 5350
Brinell Hardness @25 241 30.5
@100 12.8 15.3
Faligue Strength  @25C 4250 4750
(10° Cycles, psi) @100C 2600 2500
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oL XJQ}Q_ O:]Z}%OHL =
electrostatic A FHYo 2 vk_’—ver 2ok ol WAz E -
A R fiter condenserd A2 TEF YA T whx| o)
AFAYS 5719 flow actione]l 9|8 A7) = A
(electrostatic phenomenon)©. 2 7]ol= )

electrostatic DC voltagew 557] 418 &£Eo ¢
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Abstract

Accordmg {0 recent Korea Electric Power Company report, yearly distribution line brass cramp bolts failure summed up o 4,400 cases
; eme:gmc as one of main Iocal brealvdcwn causes. Nattu'ally the need for the investigation was proposed.
To detennme the root cause ot the cramp bolt faﬂures mechanical and metallmglcal mvestigation were peﬁmmed for 90 %nnples which

5 coHected from various sites.

For the understanding of the geomemc chmctensucs sﬁess dlstnbution was evaluated by CAE plogmm and pmof load of each bolts was

- tested The SEM & EDS was used for metallmmcal mvesﬁoauon ‘

r['hrouch the investigation, the root causes of fmiures wete confirmed;

All damaged bolts showed intergrannular fracture mode and the all frﬁclmed bolt showed /3’ phase m()lpholooy conrast to the (1&[3’ mixture
morphology of the non-damaged samples. Additionally, EDS analysis confirmed the existence of lead rich layer on grain boundanes
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