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Cheek all eosaling Bnesane connects damd
aperational,

Chick that lowisnotchalzuctedimsooling lines or
Juckers(e,g. , froes scale formazion).

[merrase the capasity of cooling B,

A recirculation or bypass fush line maybe
MECESSATY.

Check for possible rublieg of some seal compons it
on the shalt (see also ‘misalipemsent’ above ). Some
good paints so check are: neck bush clearance:
dltarsnis bersaen tia rotatingssal unis sndl tha
seilehamber hore; e bore of the ceaz, andithe
seal plate clearance frods the glesve.

Inadequeieseal iypeorseal marerial

lithere s xooncern, advice is readily available from seal

Tow desty, munufacraress. Seal materials deficlencles may well
resultin deteriorstion fromconosion o cxaeiive
heat,

I3 CHECKS BEFORE DISMANTLING

[ addition to notng saf seal failure symptoms, other checks prior to disassembly can be valuable, cither directly ar to
[acilivate bater diagnosas. Miost of these checks are straightforward and are cammied out as routine by most enginesrs,
Thus they aré presénled a3 a check-list to sct as an “aide-memaine'.

Topic C'ﬁttl:ﬂs-l Togne Clrrekiiar
TaxieMaeardous llnmlums all sceessary precautions to Seallonkege Safery Nore: sl necesary precautions muss
producs be phsgewved prios bo and durisgassembly. pastern be observed during any leakage checks,
R H : —_ eepeially il 1he Mk e ravss or hasardoua,
:‘;.rrm e ﬂiurm DPSTRRGL ENE R, SO, Ameruntand nature of absormal leakaps?
- Leskapgesonstan or varisble?®
) L Leeks when shaft s statonary?
Processchange gﬁﬁmymngt ofien the kevio a Leaks wheashaft s porating?
iy Related 4o changrs afspeed, priessane or
Seal muy have been seleiedon throryaf t-:mp-emurmfﬁﬁmigz‘ =
pracess, mol practice, -
Changes Influld pressure, temperature, or Powible lakoge  Ansssembly drewiag b of great sasistance.
compaosition. paths) I possible, bdentify source of abaormal
Proces varia tiom or fluctmson. Beakage while equipneene b il eperating
= z Luspect exposed mackins surfacss fof
I:I-I:E.l:ill‘.l-umd Fluid ezaled [melutfing eentamimanre) L‘#Hmuﬁmhwﬁwmﬂl-.l'-:w'hﬁnlﬂpli.
i"r""fm"l“ Fluld pressure om seal and insysoem. along shaft, under deeve, from seal plars
required Flaldteimpesanse ol séal and insysiem. E“Lﬂ'_‘ e,
Flaid frow rare within the s¢al chamber, " ?ﬂmﬁcf:'i‘?"m??uwﬁﬁi" &
: gl ubsequent equipment and seal dismanBeg
::::"'j fluid vapoar pressurehemperaiure untilthe lezkage pathis)are sl foand.
Oporating shaftspeed(s). ;F!ﬁ;qllrahsg:;ﬂlhi:
. = = soeleaknps:
Sprclaliopuraticg viiions, secundary seal onealing ring:
Meaching msembly drawing. secondary senlonseas;
Seal mscmblydrawing iﬂi‘:m:‘i i I;wl :l-l}ﬂiln;l i
_ - wea bigaskoet under shafi slegvs;
ANChenigadas, ; eracked or damaged housing sempanesi.
Machine Liseful even when sl immedismely a ol .
OB Huydreatatic If possible, farexamplewith doable szals,
vibrasion ApparenlasExrmpdom. lrsling benchicuing of ey uipsee ntesn hey meful

Axiuland redial Bearin g housing orshalk
vibration,

Frequensyan alvsisto coafinm out-ofs
Balanee. mia lignment, ooc. . unnl s cidee
e be seopped for physieale hec ke,

m thesd of identilvisg the lcak path.

Witkohet seal lavosss, o suilablc tes
fixtzme bor subasszmbly peossare sesting may
b jrsstiflable  large numbersof seals are
B&ifg €3 amined




Failire Dingraocls

Swnpioen Pewilie conses Keanmmmrrmmmmm rennrsks
(h)  Enssrc plpesirinor maching avisalignm g is i
s d s lgstaon al sesl l:)ﬁ-:‘.uﬁl:u[‘u.\.‘i'.lll!r' el
suction uheriung Erpa pemps],
(% Impzove cooling Nush lines,
Secundary sal conoeTms: Typecal action fow such cancorisare bbollows,
Secoscdaryseals nicked or {l] Teenowsecondary scals
seraiched duning insiollation (2] Check for proger lead mchmmiens, burrremosal,
one
Lenkage of bgukl under passp shalt {Y  Chesk forcorrect seals with maralicturer,
e, (4] Chesk foreormect seal miale ek wilk
maarsipsharer,
Creeraged ‘0 ring
Compression set af secondary soaks
{Bard ond beicile).
Chemizal mack ol secondary seals
[softand stizky).
Seal hordwnma ooncerns: Typienl metiones forsnch comcemms e s el
Springfailure. (1) Resewpap, . 4 g
12y Check lorimpenved saterinl avnilahility,
Ersion damage of hardware, (3 Modify recroulation low arangamaent to reduce
high velority |eisoa bardwnre. [nsiall cyclonc
Copposion of drive mechanksms, SEpRratod 10 ressive 0lis [rom seci roul alios Do,
Pumpshnivibration Misaliznment This will reduce szal life cven Bemgh kenk ape may nod he
immediatedyappannt. Soe Chapeer . s ctions 9.2, 1.3,
Impeliznshalisyscem imbalance, and 9. 5807 detnils,
Cavitation.
Hepriag probdem.
o seal Ble Egulpmizas mechanically out of fine Sae whove, Intha ewtremas this can casn rubbieg of the

(2. Trii teaes gape Srmn).

semoss the shal,

Abrzive product (causing uxeesdve
scalidface wear).

Typical actions are aimed 3t determining the souroe
ol abrasives and preventing them ascumsdhiting at the
seal Faces

(1} I abraivesare inswpension, byposs losdnpever
the scal faceswilll improve the siteation by keeping
1he nbraslve particles mwowing aril=a reslncing thels
tendency toseitle ont or acoumustate i tha scal
aren, A cyekone separator s olien addod v ihi
bypasaline (filoer gove bonger erm profdess unles
regularky clearesd ),

(2} When abrasivesare forming locallyin the sl ares,
o bypass lish will kelpistroduce the maximum
praduct hathesealeavly af the e
tempurature. Abomseves foom i U sl area
hecmuse of the process lguid cooling dosmand
crysiallisingar pantly solidifyiog. ar beepme of
loca| product evaporaiisn.




Faliers Démgnonis
0.4 CHECKS DURING INEMANTLING
A checklist of peints worgh oeting, divided into three calegories; pencral, premature fallure, omd enid-life Faile

checks,

1040 General checks

10.4.2  Premature filure checks

Tapir Cherkliar Topic e Qs
Seal susfpees Aviid disturbing the moal susfpees, Scal Mcex Examinative foe nicks, scrasciics pmd
Am';_]u-ipmimck:ningzlu- PO T Irindtwrga:
thas & neozrssary for safe disassembiy. b vt - miagmificatinn can qswists
Visunl examisatianof seal faces is set also sections 10,5 amd 10,6,
Included s eion 10,5, - :
— . : Exuminaliomof moen; forms ook
Drmesstanl The necessary marks and measurements s Palem:
checks dulermine dirt trapped betwoen the faes:
distortion ofancar bih faces;
sealwosking longih; Emproperly Saished laves;
Equarensss of scal faces 1o shaft axis; e akp Section FHL oo aptical i)
romEnlricty of senl Tacosbo shafy axis: ehecking.
sheftend play;
shaft rdial run e, whip asd deflectios. Examinarion far thenmsl dssress:
e fram runmsng dry:
Possilsis keaknge Examinationaf wirfacesas thoy become hi:mcha:wn-c?rnnl-:rwling-
pathii) wepeeed for Bl possible eouscsaf absaren pitling. grooving, galling, --r:'-;“nh:-
kakape, o blistering, ere,
ii::hrrri_:ms and Examanaiinn peice W cleaning far; Secondaryicali  Examination o
[ore ipn cuntaminsnss; omited seal:
w————in; M Sissicmiblo d se sk
small Eragime nis oe chips from broken nicks, seratchics, culs. and tears:
Companeals: tudazed, pxiruded, o Sstones sktic
orrosion products; seils:
_ "‘"'“'r‘fg"““""’-'J'f'l'f"i"del‘“f‘"’" s manrks Moo it ve ool mional
" . " e moevemean! bebaeen seeon il ¢RI e
Seal hangujp Check fior bangup by Memimg the el diphaly miting surface: 7
uhoMSand below iis imstalled working ECRIVE YOI chan e of com presdon
lengzh, st
it ; y . - Iretling of sealing surfaces ar seoonds
Sl Avoid removing or obsoaring sy vitsl se-ll[h'fﬂium. ; a
sub-assomidy  evidemee cn the seal failure mechanism : .
cleaning [especially on the seal faces). Drive Exnminticn foe:
Aot using wine brushes, shurg toals, mechnnism
abwasive cheane s or poweeful solvent Mmissssemshl v
cheaning apents (whichsan ntemck the mizindeging:
elEstanmericoomponenie). omission
Packaging For sond menulieturer exmming Gon/repadr, Chieek for loss of sevondzry seal
Bany senl makers will personally codlec interferenoy when wsed fardniye PFpHScs,
unesaalieritical seals lor failure dingessis, CaB. o alicseals and be e,
Prcknging acedsio bealbjgh stando rd s s - ' -
I‘nrmaﬁ.u:]_ ’ . . Face loaling Examinatian (o
harchw g

Ao wire mounted bdestification gy,
e, Which qan dama ge parts inrrems,

0 et type )
Miskiisemnhly;
fisindexing;
omission.




“XTERNAL SYMPTOMS OF SEAL FAILURE

A usetul indication of the cawse of a scal problem can often be abtmingd by analysis of the symploms experienced in
scivice. Theic may suggest cither the remedy dircaily or at keast the direction of subsequent fatlure diagnosis. On
¢ritical duties. instramentaticn may be available 1o give further assstance or poviable devioes can be ured for condition
checking.

Symprom Possibls canvey Reconmmadonon frpmaari s

Scalsquealsduiring Tnmdegeiie anvownt of liqued 1o I et s, & by s o ling may be required, I
operation lubricate seal faces. (Nots that ot alreadyin ese, the line or associzted rearictions, €. ¢,
all dry seils squeal ) oetfioes in the gland plate, may seed tobe onlbnged

Carbes dml aocemul stzag Inadequaty amontt of guid ta Seu aborer,
cnoutiide of seal sres lubricste seal faces.

Liguid e vaporiiing Tbing Presvare in sesl chamber may be excesively high for the
betwoen seal faces. [n some cases type of seal and the luid being scabed. See below for
thsis learves & ressdor which grinds RETORS AEHOAE VAPOTUDTOn,

wwiy the carbog-graphite sealring,.

Scal sputsand sputicniia Froduct vapsorisng Tashiog oo (e Remedial sciion o gismed a1 proviading » positive liguid
operation (oficn caled szal faic. coadation of the product a1 all times,

pepping) (1) Increaseseal chamber pressase ifil & possible to

remain ln seal openitiag envelipe,

(2)  Check loe proper balance desipn nith seal
manubaciurer

(3) Chonge toaeal design not requiring 1o mech

et lemmperatiung mangia (&),

(1) M oo b sae, @ brypass Mush lisse will be required.

{(3) Walreadyimwse, the bypas fush line or associated
readfichions may aced to becalarged.

1) Inorosse cooling of seal faces.

(7T Check foe seal imerface coolng with seal
manufactied.

Now that a review of balasee derign requines accarate
e wvarement of sesl chamber pressure, lemperstune,
and specific graviey of prodect.

Sl beaks and ses seal Prodect vaporisingfashing across the For remedial sction, vec above, Nove that being may

plate seal faces. woore seal fuces (especizlly cartos-graphite ). They
should therelore either be relapped of resewed before
starting up alter the vaporisiag condition has beea
rectified.

Seal drige steadily U porsible, first deteymine the sourorof the leskape . Hesvy beakage & normally from the faces rother

Ui "0 rimgs, etc

Primary seal conceras: Typhcal actions for sech ooemceras are @ followy

Faces st flal (1} Check lormcorrectinstallation disnessani
(1) Check forimproper sl or materials being used s
Faoes erncioed, chipped o the appicstion
istered, (5} Chock gasd ganket for proper sompression
{4 Check forgland plme Ssortioa becsune of over
Diviortion of seal faces for theninal tatquing of ghand bolts {this can causs lacei to
or moechanioal reasoss (usaally beiome dioiiod).
deicrminad lrom wear paitern 13} Clean out kay Boraign puriicles between sl (eoes
it L], Relap fates or renew
Check for any installation or soilan damage and
renew if Scresanry
Caeck for squarcacis of stulfing box to shaft 1ad
it oo pime oondithon comceras. (See
C‘hlp&q:rq scetian .2 )
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Mid-life tallure checks

Tomre Checkilise
Seal faces Examinatica for:
overall corronioe ;
leaching:
abnormal groaving.:
crosioa damage:

excesove pitting, galling. and spalling:
thermal damage such as waviacss, heat
checks. cracks. blistere. dopoasition of
sold materials. aad overall theresal
dacolouration,

Wear profile check by;
nxived eye e xamanation;
wse of low inchkdence angle ight 10
highlight fearwres:
10x magnification, then $0x ;
medsurement to determine the amount of
wear,

Secomdary seals  Examination for
extrenca,
chemical attack oo both seal and s
interface mrfaces;
excentive voluase domage,
TX0s3IVe COmPression sel,
Bardening and crackiog

Drive Examénation for;
mechanism
fallure:
CACEIBIVE W Ear.

Check for loss of secondary seal
wterference wien wsed for drive purpases,
€.g.,.static sealy and bellows
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() Minimum dimensions for veal chambers on oves.
bung pumps furnished with sleeve shafts

Shal Minimum radial  Minimum tos]
dizmeter dimension length
A B C

<2000
21255 000
=3 000

1.000
L1285
1.250

5.750
b
7.000

_ Masrest

" elbwiraman

Mewrent o narion
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[ et
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drareme—
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¥

—

- T ek burs

(b)) Minknum dimensions for seal chambers on horl-
rontal everthung pumps withous shaft deeve

Shaft Minimum radial  Mindmum to1al
diameter dimension kength
A B C

2,750
6,500
F.000

< 20150
>2.250-3.250
>=3.2%0

0.87%
1. 100
1.125

{c) Minimum dimenssons for scal chambers on vt
<l in-hine pumps without sleeve shafts

Shiaily Minkmium radial  Minimum total
diameter dimension length
A K C

5. 750
6,500
7.000

< 1.0

2. 250-3.250
=3, 250

0875
1.100
1128

{dimneosiom in inckes)
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Flexbox goi Jaw JISlEe

1

Jelos Flexibox, faw JUSilSe Sslalnd
(Statinary Seal Ring) s (w53
(Stationary Seal Ring Packing )y g
(Set Borew) oails a5 sl sV

(Gland Or Bealplate)adds 34

(Bet Sorewlossils 4l sl 2038
Bush)(@afty ailf 93D

(Gland Packing)silf S d-£

(Rotory Seal Ring)s, ¢3-5

(Rotory Beal Ring Packing) s o0 iy g%
(Bpring sy

(Bleeve) gubuu—A

(Bleeve Packing) s sk -




Sealolges \ Juws JUslEs ilalnd

(FleevE) gV
(Flat Gasket) j oy wsud™¥

(Serew)esd g =y-&

(Mt Compression )]s lhss s e
{Shaft Packing) Sus-%

(Socket Set Sorew)ess oS za-Y
(Gland Pacling Jesdy Jaw Susi-A
(Glan d)usdy Juos-3

i(Mating Bing)u.sw =l 3 -
(Bushing)] 245 b e- 13
(Sorew)gme- Y

(Packing Foll ower S0l eaus L

alygd | Jun JUplse




| (6700676 TYPE) BARRIER FLUID
PELLER END OUTLET  LINLET

TANGENTIAL HOLE __j: Ad BEARING END

YNNI\

'G’IM;

p——

( INBOAR SEAi | OUTBOARD SEAL
- s HAFF &
£~ NON-PRESSURIZED
BLOCK TYPE M.ce._/ i
ol

BARRIER FLUID DESIGN

Jolihs dlag s Jpaw JUSg e slalod
(Shaft Sleeve) gl S1

(Seal Plate jusds oS 11

(Gasket Jaasind:S 13

(Seal Face)ais —I:S14

(Gasket Joss3uu5:518
(Gasket)unfus:S18-1

(Gasket Jasind:S 19

(Set Screw)mukiis mS57
(Bellows Assy) ;9leS79
(Pumping Ring)—se+S90

{Snap Ring)_£i,»S111

(Retiner RiNg Joau jlaqss i xS142
St 5152

JUlse wslalod




ol paly s A S (5 gk Jaw
(Shaft Sleeve) glpasS1
(Seal Plate)asudy Jows:S11
(Gaskel)wsus:S13

(Seal Face)sds —I:514
(Bellows Assy) k378
(0-Ring) ;518152
{Gasker) S8 S18
(Gasket)suu8:518

(Cap Screw )zu:340
(Set Screw) zu:557

(Drive Collar) 5 j=e oS58
(Lip Seal) s03 1:S95
(Setring Plate)essuis kil 45103

(Snap Ring)ess)lan s Sip:S111

el ey Jass JULSe
(Stationary Mechanical Scal)

(Shaft Sleeve) guliusS1
(Packing Ring) ufe37
(Seal Plate)eols Jwwi311
(Gasket) w3313




{Seal Face)s.s 1814

{Gasket joosu8 318
{Gasket ). 5.5.819

(Cap Screw)=,»340

(Back Up Ring )L i, »844
(Set Screw)=s857

(Drive Collar)s soce oS58
{Anti Coke Device)ls 3 35 o362
(Bellows Assy)ssluS79

(Split Ring)asy s iy »394
(Seiting Plate ) sulois 6853103
{Lock Washer) a8 553115
{Gasket)ousu 5126

(Adjusting Collar jo.kiis 438129

B8 Ay Jaw JUaalie

ol (6 38 S o JISSe slakad
{Shaft Sleeve) 4.1L.uS81

(Seal Plate)a.l¥.S11
{Gasket ). 55813

(Seal Face) sis | mlouuiS14

{Seal Face)sis -l koS 15




(Coil Bpring) ;4316

(Bpring Holder) it e aislag 2317
(Gaskel iS5 18
(Gascetiwins 819

(Flange Bushing) Sk g5 24

(Cap Berew jzws40

(Fetaining Ringlesla s 0,854
(Bet Bcrew Jzpd 57

(Drive Collar) s s B 58

(Setting Plate)a ki a8, 43103
(UT-Cup jas i34
(U-Cup Follower)ai; ol & o3 60

oy




) o Bl ooy 855 sl el L gifMas Jallib gl adold sl ais b pulos slavads o
s e Fladl ol (g8 (s Ko Ly g el s sl Tl a8 (5l wsds ¥l 50 F (sl
s 0 8L i o885 O

obes sl ok

(O] Seal)la sad duwls - 2]

{ Lip Sealjla ufs )3 -

sl abald glaysis l-Y

(Dellectors)la) o slans—

(Labyrmths)le ws jwsd-

{Seal Rings)e s gla Fiys-7

(Wearing Rings) iub »8 (sl iy -l
(Bushs)ly e —

(Seul Rings), y295 sla N

- NP+ €1

(Compression Packings)s i £ o8 sl K-l
(Automatic Packings)Suslogsl £ o (sl Sl
V-Ring A

i U-Cup-¥

LaO-Ring-¥

(Floating Packings) )sluis g o (sl S
(Piston Rings)la iy ¢ gl

eiif g 2ab s (ol ) gyt (gliy Hay S, Y
Cuwbon Seul Ring, Jes slasi o7 -¥




Items for comparison

Gland packing

Mochsnical seal

What wears and from
where leakage octurs

Gland packing on the inner
circumference side and shaft or
sleeve on the outer circumference
side

Shding surfiee an the main

What wear causes

Inside fluid leaks through a gap
produced between gland packing and
shaft gleeve,

No gap is produced between sliding
gurfsces becauss a spring works to
compoensate & sliding surface as it
WEATE.

Whet to do agminst
caused wear

Tighten more the gland packing with

s bolt.

No maintenance is required.

Leakage level

1 L /k. or more in some cases, causing |

a great loss.

Within 3 ml /h. a= a guide

Power consumplion

High powey consumption as sliding
surface arvea (or friction ares) is Inrge

Low power consumntion as sliding
surface area (or friction sveg) is
naTTOW

Sesl's eervics life

1 to 12 montha, The sleeve also needs
renewing when the seal is renewed.

2 or 3 yeszs on the average in case of
i FoteYy seal

5 or 6 years on the average in case of
a stationery seal.

Difference in cost

Initial cost is Jow. But maintenance
cost will be higher if dady addiizonal
fightening and the renewal frequency
of sleeves are taken into account.

Initial cost is high compared with
gland packing. But maintenance is
low, resulting in & Jow cost &8 &
whole.

Scope of application

A narrow scope of application
because pLeking are not suitable for
high prassure temperature
peripheral  speed and  shurry
spocifications.

A wide seope of application because
seals are suitable for high pressure
temperature, peripheral speed, and
elurry specifications,
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