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Recommended sump designs,

Bottom to be level

for minimum of 5D
Bottom to be level
for minimum of 50
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(a) Single pump installation; (b) multiple pump installation.
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flow at 30% of BEP— heavy recirculation and al
most complete blockage.
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Diffuser (volute) failures due to pressure pulsations from improper radial clearances.
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B.O.S.

SPRING SCALE

800
APP

INSULATION

LOOKING WEST

FIELD INSTRUCTIONS - WARNING REFERENCE DWGS. E-3-
DO NOT REMOVE WARNING TAG OR TRAVEL STOP UNTIL:

o
1. HYDROTEST AND INSULATION IS COMPLETED AND LINE IS FILLED WITH LIQUID FRODUGT AT TEMPERATURES 30 C OR LESS THEN
CHECK HANGER OR TRAVEL INDICATOR AND REMOVE STOPS BEFOR TEMPERATURE IS INCREASED FOR START UF.

SET : HANGER: 7 mm BELOW: 328 KG  'ON THE SPRING SCALE FOR INSULATION. ADJUST SETTING TO : 328 KG
AFTER LINE REACHES OPERATING TEMPERATURE.

DESIGN DATA : eresze: 4° wa - 0.237" maTL : APLSTD. HYDROTESTLOAD : 438 KG

INSUL. THK. : 50 mm TOTAL OPERATING LOAD : 365 K& MIN. LENGTH OF SPRING SCALE : 35 MM
CALCULATED DEFLECTION : 7 MM UP SERV TEMPERATURE : 400°C - 100°C

MAXIMUM ALLOWABLE VARIABILITY AT CALCULATED DEFLECTION :

ITEMS (D =BY N.LO.C

NATIONAL IRANIAN QOIL COMPANY

ITEMS (@) =BY N.L.O.C - ESFAHAN OIL REFINING COMPANY
TAG ASSEMBLY ; E -1- AREA C2-03 VISBREAKER
NO. OF REQD.: 1 VARIABLE SUPPORT SPRING HANGER

FOR DIS. P2-301C
NO CONSTRUCTION PERMITTED UNLES DWG. APPROVEL
Jows. JHravakol JDATE| SCALE : NONE DWG NO.  [RE\

PE. JHSHAFIEHECH, {TSR.:
D.CH./MMRAZIVM |DATE | W.0.: 0
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TYPICAL WELL SERVICE PACKING ASSEMBLY

/ ;;' TEM| DESCAPTION  |aTY.
STUFFING E-'D:{\ thHE)ER 1 LAMTERN RING 1
2 FLAT ADAFTER 1
REF 2 | FEMALEADAPTER| 1 |
4 | PRESSURERING | 2
= & | HEADER RING 1
& | SPACER 1
E AN, : 3 FLF L 7 | WIPER RING 1
B | PACKING NUT REF
________ 7’1_'_'_'_'_' RIL WWIPER GROOVE
PLUNGER
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Double volute of a multistage pump: front view (left) and back view (right).
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Phantom view of radial-vane noncloggjng impeller.

Open impeller with partial shroud. Semiopen impeller.
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Open mixed-flow impeller.
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Formulas for Refiguring Pump Performance with
Impeller Diameter or Speed Change

Diameter Diameter and Speed
Change Only Speed Change Only Change

D, N, D, N,

= —_— = — = — }{ —=

Q =Q (DI] Q = Q (N[) Q = Q (D] N1)

2 2 2

Hg = Hl (E) Hg = H[ (ﬁ) Hg = H| [EE X EE)
D, N, . N,

N, |3 DI Nl}
bhp, = bhp, | bhp, = bhp, =2 x 22
P2 P (N) P2 P (D )

I [ |

Initial capacity, head, brake horsepower, diameter, and speed,
New capacity, head, brake horsepower, diameter, and speed.
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Clean injection through a centrifugal separator to keep abrasives out of stuff ing box.
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Service Limitstions of Common Packing Materials®

]
| FV rating | '
{max}", illln':m! |
Pressure (max)* gage-fpm Temp, (max)
Packing material Ib/in® gage (kFa gage) [bar-m,/s} | °F (%) pH range Comiments
Cothon L0 {B5 A4, 00K (55.4) 150 (65,5} 5T Momabrasive material; for cold
water and dilabe salt solutio
Flax framie 106) (s LiBS, 000 {381 150 {85.6) 5T High wel strempth and excells
resistance to fungl s
rogtiag; Tor ool water pred
tilube salt soluticns
Plastic 100 (55%) | 1HE000 (65,5 GO0 (L55) L] Ezvellent sealing qualities;
rescls well bo _§|u|||I
addjpustments; can extrode at
higher pressures if not
. hacked up by braided ar
50 (1783) A71,000 (165) 150 (65.6) ashstns packing
aa::;g-::.gmsf- or oll LK {Ge5E) 156,000 (GE5.6) | 750 (30E&) 4-5 Fos bat or cold water, bring,
— — il, mild ti
250 {1725) 471,000 [165) 500 {260) g e mlvents
A ¥ {17! i ) .
ﬂl_:nr';:&’lt-ﬁ TJ:‘;I:I:;:-I E501(1723) 71,000 {165) SO0 (2600 2.1 Far mild chomicals and solven
Lezae i 250 (1723 471,000 (165) 4312302} 2-10 Shaft sleerve mast have Brinel]
| bardness of 500 or mare; for
Erat céls and bailes-feed wate
Alumninum er copper 250 §1723) AT1,000 (165) TS0 {198, E] | A-10 Sheaft sloeve must have Brinell
hardnes of SH or meare; Tar
het wils and boiler-fesd wate
TFE filament 250 1785 471,000 (165 S0 {280) =14 Far corrosive liguids and food
service: usaally requires
slightly higher break in
lea
Aramid fiber 25001785 471000 (163] SAHE {260] 3-10 Stromg resllient packing:
maximum speed 1900 fpm
QL6 m/s) good in abrasives
and chemi
Crophite,/ carben 250 {1703 AT 00 [ 16S) Tl {08.8) 14 Faor corrosive liquids and high.
ilameng lemperature applicatioans
Girafoil 50 {1723} ATL.000 [185) TSl {98 8) 14 Excellest conductor of heat
Troem the maling narfsces
aperates with minkmum
leakage:; excellent radiation
| resiskance

“Continoous lubrication introducted @t the lantern ring. Tahle is only a guide. Comgull packing manulactures with
oommiphete npeating vemilitiors lor pnsct meonmrmamclation.
remure relabes to the operabing presure et the stuffing bax.
“PV dats based on 8 2-im (5.08-cm) shaft a8 1750 and 5800 rpm.
4T tuee & the product b I
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Stuffing Box ID- Shaft Or Sleeve OD
Packing Size=  ---------mm-m oo
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Packing Sizes for Rotating Shafts

Shaft (or sleeve) diameter, in (mm) Packing size, in (mm)
% Lo 1 (15 to 30) e (8)

1% 1o U (30 to H0) % (10)

1'% to 3 {_r}ﬂ lo 7h) b (12.5)

3 to 4N (75 o 120) * (16)

4% to 12 (120 to 303) % (20)
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SEPARATION EFFICIENCY TESTS ¥

MIcRON  oiFFEREnNTIAL] BOTTOM TOP TOTAL 3 % SAMPLE %
SIZE PRESS. RS S0LIDS SOLIDS SOLIDS S0OLIDS SOLIDS SIZE COMCEN-
L G.C. G.C. G.C. BOTTOM TOP G.C. TRATION
9.5 200 8.485 0 8.485 100.00 0 1000 .85
9.5 150 8.346 018 8.364 99.78 22 1000 B4
9.5 100 7.981 18 B.096 98,58 1,42 1000 .8l
9.5 50 7.700 206 7.906 97.40 2.60 1000 T3
9.5 20 7.632 333 7.965 95.882 418 1000 B0
5.0 200 3.598 023 3.621 89.35 B4 1000 36
5.0 50 3333 065 3398 98.08 1,92 1000 .34
5.0 100 2.957 4T 3,104 95.28 4 T2 1000 31
50 50 2.917 273 3,190 al .44 8.56 1000 32
5.0 20 2589 384 2.973 B87.10 12.50 1000 .30
2.5 200 3137 060 5.197 98.12 1.B8 1000 32
2.5 150 2 967 116 3.083 96.24 376 1000 31
25 100 2.918 192 3110 93.82 6.18 1000 .31
2.5 50 2587 .309 2,896 89.32 10.68 1000 29
£.5 20 2,357 374 2.731 86,30 70 | 1000 27
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Fits of Thrust Bearings with Housings

Talerances for

Load Conditions Bearing Types Housing Bores Femarks
| The ust Ball ' Clearance oyer 025mim 'F.::f General Applications
Bearings HS _Wnen precision is required

Spherical Tnrust
Rallsr Bearings

Axial Loads Only

Steep Angle Quter ring has radial ~ When radial loads are sustained by
I[ Tapared Holler clearance. other bearings.
i _ | Bearings ) )
Combinad B : . - o
Radil .STa\JDnar'_r Outer thg Loads | Soherical Thist H7 or J S.I" (17) -
end Axial Rotating Outer Ring Loads or | Roller Bearings K7 Normal Loads
L Loads Direction of Load Indeterminate -

M7 Relatively Heavy Radial Loads
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Fits of Redial Bearings with Housings

sl ol 03) 51 3 ) Slgejl Sl Jles VL

Tolerances for Al Displacement

Lead Conditions Examples Housing Bores of Outer g Remarks
Loads onBearing v | Automotive Whee Hubs h
Thin-Walled Hous e Bawrie. -
ey Sk s | GoaR ey P
Rotating | Normal or Heavy Automelve Wihee!
Outer Ring| Loads s (8 e NT Impossitl
Load
_ Licht or Variable | Conveyor Rollers
Salid Loads Repe Sheaves M7
Housings Tension Pulleys
Heawy Shock Loads | Traction Matars
. If axial displacement of
, Nomal or Heavy Bum - Generally L
tion of umps K7 : the outer ring is not
”"Efﬂﬂ‘” Loads Crankshaft Main Inpossble | ronirsd v
ndetermingt E‘ﬁ'm .
: VedIUm @nd Large Asial displacement of
N&Ti:' o Lgh Metors J157(17) Possible outer ring is
NECessary,
: Generzl Baaryg
Solid or Loads of Al kinds | Acelcarns, H7
Split Fuailway Axlsbores
Housings Nommal or Light , Easlly N
Rotating | Loads : Plumme Blocks H3 pessible
Inner Ring Figh Temperatura Fise
Load | Of'nnerRing Through | Paper Dryers G7
Shatt
irdrg Sprdle Rexr
Eal Baarngs
High Spead Centriieal JS6(]6) Possible -
Accurate Running ol free
Desirable under i
Normal or Light Grinng Seindie Frct
Dirsction of | Loads Qfﬁgﬁ e Gengeal For heavy loads,
Load Hich Speed Contrigal K6 eneraly interference fit tighter
. Indeteminats] Corrgresse Finad Impossile | than X s ued,
Solid Houginy Beangs When high accuracy is
= . --, - required, very strict
Accurste Running and | Cylindrical Roller
High Riidity Desicable | Bearings for Machine Mé or N§ Impassible tal;rjalrnces should be
.| under Variable Loads | Tool Main Spindle used for fiting,
Rotating
Inner Ring
Load | Minimum noise is Electrical Home He Easily _
required. Appliances Possible

Remarks This t'*a'E;Je is applicable to cast iron and steel houéﬁgs. For housings made of light alloy?nme interference smmdqia-e‘

tighter than those in this table




Thrust bearings
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Ty ol Tolerancs
r.l:llud Bearing typs field®
| tin 5. 16
Thrust load Thrust ball bearing 5".'.'5.' € ac _g | I..
double acting kE
Adapter sleeves, withdrawal sleeves
Parmissible geomalrical inaccuracy Talaranca
Type {out-ol-roundness, faper] field®
Withdrawal SIBE:_\EE;S o TS h7.hB
ITEITT h9, hi0

Adapter sleeves

* Prafersnce should be given to the first field indicated.
** Saries 3 3 fields nol closer than j shouwld ba usad!

Sawl 034 03 9l ol (b g rxe

Fits of Radial Bearings with Shafis

Shaft Diameter (mm)

Lead Conditions : N Talerance
Examples Ball Brgs E"'-'f-g' Foller | Spherical Roller gf Shatt Remarks
ller g.c;s Brgs
Radial Bearings with Cylindrical Bores
Edsy axial Wheels on
displacemant of e 5 wher
Rotating | Ifér og on shett | 4200nary € ket
Outer -~ aar — Al Shaft Diameters In cass of large
Ring Load | dsplacement of | Tension Pulleys beaings, i canbe
mgcﬂng on ghaft | Rope Sheaves hi nﬁiﬁeﬂw easy axis
" <18 - - is5
Light Loads | joomcaltome L J50
o Variable | Bowan. Teerer | 18~100 < 40 - js6 (j6)
Loads Vehicles, Fretision
(<008C.. (1) ﬁ;‘nm{- | 100~-200 40140 - kA
MR 10clg
- 140~200 — mé :
<18 - - js5~6 (j5~5) |
General Bearing 18~100 < 40 < 40 {h=~ l
_ Agplications, K56 k6 and m6 can be|
I;riq:atl[lgnlgne Normal Loads @ﬂ;ﬁf& 100140 40~100 40~865 m5~6  used for single-ow |
ing Load or] Normal Lo : N ed roller i
Direction of | (0.06 to 0.13 %&‘iﬂmﬁ 140~200 100110 65~100 mé br?fmgs and .singh:—-l
Lead | C.(})) e 200~280 140~200 100~140 16 row angular contact!
Indeterminate Gears, - ball bearings |
Woodwerking 200~-400 140~280 pb instead of k5 and |
Machines G - 2B0~-500 6 .
- - “over 500 r7
Heavy Loads | b voes [——— =1 1% nt
eavy Loa triad Vehicles, _ — = Moara than CN
or Shock Loads m”;m 140~20 100140 pb bearing internal |
(>0:13C (1)) | Ecpipment, = over 200 140~-200 s clearance is !
Crushers Necessary. i
- — 200~500 7 &
Auxial Loads Only All Shaft Diameters js6(ja)
|
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Houslng Bearing Hausing bare

e paubside {elaranoos

deamatar diamiber

RolerARED KE K7 ME M7

nipminad Diap darvialicng

gver  imcl.  max min law kigh lizray high (e8] high law higgh

mm pm jim o

10 18 ] - 9 +2 -12 i -18 -k 18 i}

1] a0 i -4 =11 +2 =15 +B -17 =i =11 1]

1] 5@ 1] -11 =13 +3 -18 o - —i =35 |

&0 B0 i -1 =15 +4 -1 +8 =24 -5 =3} il

-] 120 L) -18 -1 4 -8 +10 | ] -35 ]

120 150 0 -8 - 4 -4 +12 =Jd -4 -4 0

150 1@d ] —-25 = +4 - 1z -33 - =4 1]

10d =0 ] -3 ~ +4 =X 13 =aF - &6 i

- S 1 ] =35 =27 =5 =34 +1i6 -4 ] -3 |

nE 400 a =4l -2 *7 —-&{ +17 ] =10 =87 ]

400 500 1] ] -12 i —4§ +18 =5 =10 -3 ]

00 630 i -B0 —if4 L = a PL! - 26 - -

Fip  B0d =T -0 I =HD 0 =80 =3 - -

pop 18060 0 0 =100 -5 H =il 0 -B0 L - -

1000 1250 O =125 —ifi ] <105 0 -106 =40 - -

1250 1600 O - 180 =7H i -125 i -126 —4a - -
Ry Bearing Heaising bare
bora auiside lalarances
diamatsr ol ok bés

iolerancs HE M7 BT

naménal Cma geviaticns
ouar  inal. max  min =1y high I high iow high
mim jLITi B pm
1a i@ 1] =f -4 =4 -2 -5 -2 1"
18 30 il -4 -4 =11 - 28 -7 =55 14
| 4| a 11 -8 =12 =33 =& -4 17
50 1] ] =13 L —14 =35 -4 51 =31
BO 130 o =15 -8 =16 =45 =10 -5 -2
120 158 i) -18 45 -0 —-52 3 | —[id -2
150 180 0 -5 =&h -20 =52 12 ~E3 -8
180 250 i -3 =51 -22 —&0 =14 -3 -X3
=0 315 i —-35 5T -25 -8 =& -E4 L]
318 400 L] S [} —[E2 -25 =73 =16 40 =41
400 500 0 - 45 -7 =27 AD -17 -1 -45
1] [ =] L} =50 —B8 —44 - - —14@ =TH
630G iin ] o ~Th -1 =50 - - 1E6& i
1] 1000 0 =1 -112 =5f - - —150 0o
1800 12350 0 -1346 -132 =il = - —Z25 =120
1260 16086 1O =180 —-156 =TH = - =P85 =140
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80 Shafl mits

Shati Beating  Shatt
diameter bone diameter

lolerance  lolerances

g i g i il mr he iTs
nominal deviatians
owar imol, min  max high low high low  hagh bow high low high low
fmirm je 113}
3 B f @ =1} =18 ={ =12 o0 -1 0 =48 I g =3 U]
] 10 f d 13 =22 =h =14 b= 1] EE 15 0 =3 B
10 1] -] -8 -1 =2&f ] =17 b6 -iib 0 =1 18 i =47 A
i W -0 0 -2 -B -7 -0 0 -1 0 -8 o0 -A2 i
I s -2 0 -5 -4 -8 -25 0 -0 0 -100 2 0 -62 1i
i ® -5 0 -0 -8 -0 -2 0 -1 0 -1 W 0 -M 13
B 1MW -2 0 =¥ -5 =17 =¥ 0 =20 0 140 ¥ 0 -4 i
iwm W -5 0 -9 -68 -4 =3 0 =& 0 -160 40 0 -100 1
18 250 - 0 -5 -7 1§ -4 0 -2 0 -85 4 O 115 A
o Y& - 0 -58 -8 -17 -4 0 -3 0 -MO B2 O -1 2
A5 00 -4 0 -2 -8 -8 - 0 -3 0 -2 & 0 -4 A
i 500 -45 0 -8B -108 -20 -60 O -4D0 O -20 & 0 -188
M oed -5 0 - - =i¢ -6 0 -4 0 -M0 W O -8 -
& 80 - 0 - - =4 - 0 -0 0 -3 & 0 -x0 -
B0 100§ -100 0 - - < 82 0 -0 0 -0 &0 0 -Z¥ -
1000 1350 125 0 i = b =&60 (R K 05 0 -2 =

Sl 0aub 03) 55K SBLl Gl G99 U dwldl ) Joaars




Bhatt . Baanng Ehafl

diamartar bore diamuokor

toleramce  lolerances

dmp his h7 ] ] =] i jud
mminal deviations

ower  mel. min max high low Fiigh o high lovw Righ low high low  high low  high  low

mim wm pm

3 & -8 0 0 -1 0 -1 0 -B 0 -5 +3 -2 +8 -2 4 -4

B W -8 0 0 -2 0 -1 0 -8 0 -6 +4 - 7 -2 +d4F 45
@ -8 0 0 -2 0 -8 0 -1 0 -8 +6 -3 8 -3 +5B -5
8 W - 8 0 -® 0 - @ -1 0 -8 +B -4 8 -4 +65 =GB
W B -2 0 @ - 0 -2 0 -1 0 -11 +6 -5 #11-B +8 =B

0 B -6 0 0 -4 0 -3 0 -1 0 -3 +6 -F +12-T +85 -85
@ 1M -2 0 0 -54 0 -35 0 -2 0 -15 +6 -B 413 -8B +11 =11
120 T80 -3 0 Li] —&l { -] i -5 { =18 +7 =11 +14 =M +12,5 =145
1m0 258 =30 O 0 =72 0 -4 0 =2 0 =20 &7 =13 +16 =13 +145 =145
250 s -35 b 0 =81 0 =g F] J v 2 47 =18 +16 =16 +16 =18
M5 AW -40 O 0 -89 8 =57 O =36 0 =35 47 =18 +1B =18 +18 -18
40 6 -45 0 0 87 0 63 0 ~a0 0 =37 47 -0 +3W - +H0 -
GO0 =2 i] =51 D ] =110 D =il [ —dd - = - &gg =2
BIO SO0 -78 O 0O -1 0O -0 © B0 - - : S
BOO 1000 —100 O 0 —140 0 -80 O -BE - - = = = = 23 =38
1000 1250 -125 0 0O -165 0 =105 @ -B6E - - - — - —  +33 -m
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TABLE D-1 MATERIALS FOR CENTRIFUGAL PUMP PARTS
MATERIAL CLASS AND MATERIAL CLASS ABBREVATION(CASE/TRIM)
[-1 [-2 S-1 S-3 S-4 S-5 S-6 S-9 C-6 D-6
PART of Cl STL STL STL STL STL STL 12%CHR | 5%CHR
Cl BRONZE | NIRESIST [ NIRESIST STL  |STL12%CHR| 12%chrom | MONEL 12%CHR | 12%CHR
EXTERNAL CAST CAST CARBON | CARBON | CARBON| CARBON | CARBON | CARBON 12% 5%
CASING IRON IRON STEEL STEEL STEEL STEEL STEEL STEEL | CHROME | CHROME
INNER CASE PART'S CAST CAST CAST | CARBON 12% 12% 12%
BRONZE NIRESIST MONEL
(BOWLS-DIFFUSER) IRON IRON IRON STEEL CHROME CHROME | CHROME
CAST CAST CARBON | CARBON 12% 12% 12%
IMPELLER BRONZE NIRESIST MONEL
IRON IRON STEEL STEEL CHROME CHROME | CHROME
CASE WEARING CAST CAST CAST 12%CR 12%CR 12%CR 12%CR
BRONZE NIRESIST MONEL
RING IRON IRON [RON [HARDENED | HARDENED HARDENED |HARDENED
IMPELLER CAST CAST CAST 12%CR 12%CR 12%CR 12%CR
BRONZE NIRESIST MONEL
WEARING RING [RON [RON [RON | HARDENED | HARDENED HARDENED |HARDENED
SHAFT CARBON | CARBON | CARBON | CARBON | CARBON AISI 4140 12% 12%
AISI 4140 K-MONEL
(note 8) STEEL STEEL STEEL STEEL STEEL (note 7) CHROME | CHROME
SHAFT SLEEVE 12%CR HARD 12%CR 12%CR  [Tung.carb J Tung.carb 3 | Tung.carb 3 | K-MONEL | Tung.carb 3| Tung.carb 3
PACKED PUMP HARDENED | BRONZE | HARDENED | HARDENED (over 12%ci over 12%cr | over 12%cr |HARDENED| over 12%cr | over 12%cr
SHAFT SLEEVE 18-8S.S | 18-8SS | 18-8SS | 18-8SS | 18-8SS | 18-8SS 18-8SS | K-MONEL | 18-8SS | 18-8SS
MECANICAL SEAL | orl12%cr | or12%cr | or12%cr | or12%cr |or12%cr| or12%cr | or12%cr [HARDENED| or12%cr | or12%cr
THROAT CAST CAST CAST 12% 12% 12% 12%
BRONZE NIRESIST MONEL
BUSHINGS IRON IRON IRON | CHROME | CHROME CHROME | CHROME
INTER STAGE CAST CAST CAST 12%CR 12%CR | K-MONEL [ 12%CR 12%CR
BRONZE NIRESIST
SLEEVES IRON IRON [RON [HARDENED | HARDENED |HARDENED|HARDENED |HARDENED
INTER STAGE CAST CAST CAST 12%CR 12%CR K-MONEL | 12%CR 12%CR
BRONZE NIRESIST
BUSHINGS IRON IRON [RON [HARDENED | HARDENED |HARDENED|HARDENED |HARDENED
LANTERN RING CAST Cl OR CAST CAST CAST CAST CAST MONEL 12% 12%
|F PACKED PUMP IRON BRONZE [RON [RON [RON [RON [RON CHROME | CHROME
GLANDWITHPACKINGOR CARBON | CARBON |carbon steel|carbon steel farbon stee| carbon steel | carbon steel {carbon steel| — 12%cr 12%cr
PLATEREATANNGMS |  STEEL STEEL (note 9) (note9) | (note9) [ (note9) (note 9) (note 9) (note 9) (note 9)
GLAND STUDS CARBON | CARBON K-MONEL
AISI4140 | AISI4140 |AISI4140| AISI4140 | AISI4140 AISI4140 | AISI4140
ORBOLTS STEEL STEEL HARDENED
CASE STUDS CARBON | CARBON K-MONEL
AISI4140 | AISI4140 [AISI4140| AISI4140 | AISI4140 AISI4140 | AISI4140
STEEL STEEL HARDENED
CASE GASKET ASBESTOS | ASBESTOS | ASBESTOS | ASBESTOS | 18-8s.s | 18-8ss 18-8s.s TEFLON 18-8s.s 18-8s.s
COMPOSTTION|COMPOSTTION| COMPOSTTION| COMPOSTTION ) ) 1 (note 10) ) ]
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; Frequenily Used Seal Face Materials and Their P¥ Limitntkms

il " nwaterigls g PV Bicuit, _I.[% ! L
im®  min
Notating Sratinnary fLiar - m s} Comments
E—i‘llll-‘lll';l'-ili"l-iluli M -rosis DOCL D00 (35003) Better therimal shasck resislanug
than cernmic
Ceramic (55% 100,000 {35.03) Puor thermal ghock resistancs
Al and el beller o fasion
resislance tham Ni-rediss
Coraric (90% JO0 00 (155,03} Beller coreogien resigtanes than
ALOY) 5% AlOy ceramic
Tungsten -urbi‘-dul S0R000 (175.15) With bromee-Elled earl-
(6% Ca) graghite, PV s up to 100,00
r 4
_i—IJi * —-!- ﬂﬁ_mrl'.ﬂr'nlli"r.:l
| 1a min
Tungeten carkl 500,000 {175.15) Mi binder for betler corrosion
(G5 Mi) resislarnssg
Nilimon sarlide S00.000 (172.158) Gl wpar resisla nee; thin
sonvieriod Layer of %5i-C makes
earban relapping omest o able
Siliven carbide SO0 (175.15) Latter eodiosion restslance than
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EXPECTED LIFE SERVICE FOR MAIN PARTS (TYPICAL)

i In Siffizht b predict s¥as yeu shiuld carmy oot diemsisting en-d repaic wad dapasding on auakty oF ol
yors handle, eoniitenm of yes, frequency of cae ard o on. bot the isbaraals Beiseen repair works

rapired for each part woud ba am Sl

Factors requinng dismartling, resir works or replaosment of parts,
1} Part which neads replacement of parts in & ahad pericd of time due to detenorafion in matenss
7} Part which needs replacament dua o e fatigue of matedak,
3 Part which feads replncamont due 1o wear and las Of Scraich on fmatng part.

4) Fart which deterioraie in accurasy dus to e long uss o repstiton of reinlenssnos works
&) Part which deteniormias in qualty and soourscy Gus 10 Bl kong usd.

BASKS PREDICTION ABOUT LIFE OF MM PARTS.

Eagarding the main parts of pums, #wa chudy tha fectors in tha slesses and please raler to abesve daia

shourt Brm rewolt o gus studping for the prediction aboul hem,

0 JEPARE PARTS - [CALSE (No.] [SERVE YEAN [NCTE
| PEOHAKEEL SESL 1w 11 YEAR
: EHeLl BE QEPLRCED
i EVERY 2000HRS DR &
2 |BEMFIM SSALLRDLLERD 2 N » YEARS AT THE TR OF
| [ SRAU T
3 |BEAFIHGIMETAL) B @ =0 N 1
4 |SEHEST QsE2ET il L I AT THE THE OF DIESROUHT
| = |runnER & NUBBER FLABTIC GASHET i T =
§_|OL SEAL FOR ROTATING ELEMENTS LF -3l = =
{1 IM;'.IHI-IF..FII'.IGI.I:IL'SH . 1] d _
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B |SLEEVE - T [s—1in
' B0 |searmiar SEAL AFPLED Ti SEAL DiL) A ik
11 srLl.l-r-.-:ll.nc.rrLr.JrPuF.r.'lTl:lEE'- oL o H —
12 l.IPu...tH-."MTHwE.IFJH:J.- a4 L J -
13 wummm—mmww Al & . - i
14 |CARFIG & CAZPKI GOVERRWITH HEARING ARG 0 & i
15 |CASING & CAsING SOVERMITHOUT WEATING NRGIEY 4 44 E——
1§ [BOILTS & HUTS a4 10 -
HIRE DAL SFENT GaENG
17 |ATUS R TICAL CHMPONENTS] 4} 1 m STUDS
17 ETun s A U - 4; 1l m e P
I 19 IDIFFUSER L STAGE MECE 3 4 L |
| 20 [EYE FOR WPELLES & BLEEYE i Ll
21 _[EEYE PO COLPL G _ B i -
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BESFIH O] PR PR _ |
35 [BEARING HOLEING a0 E I




APl 610 wear ring clearances.

For cast iron, bronze, hardened 11 to 13% Chromium, and materials of similar
galling Lendencies, the following renning clearances should be used.

Diameter of rotating member
at clearance joint, inches

Minimum diametral
clearanoes, inches

Under 2.5....

250042990, .......
3.000 to 3.499 .,
3.500 to 3.990
4.000 to 4.490
4000t 4090, . . .....
6.000 to 5099, ..
B to 6R99. .. ... ....
700080 7999.............
S000WwB8I99...........icniiinns
2000t9999. .............
10000 1OBED. ... oo .. icnnniiinnrinnsannanas
LLODDAS 110N ... .ot iccnvsnrsnnnccniinnssanns
1200010 12908, .. ia0iicivscciiaancanssnnns
1300010 13989 . ...._......cc00000e
1400010 14900, . ..........cvvvvennans
10000 te 18999, . .. .oooo e i
16.000t0 16990, . ... ... .. cciiiinirnnianans
17.000 to 179488, .......... .
18000 %0 18988. . ..........ccccvvnceiannn
100008 190990, ................iv00eeus
21000021998, . ..........0000iiiineieneas
20000 022999 .............+ Il LI T
230002999, ..... .......0c000000000000.
2400080 24999, ... ... .. .cciiiiinans
25.000 t0 25999........

e e .. 0014

N . . 0016
FatAdARALdBLBsatismmssrssaninnssnsssss OUDLB
. R—— T [

N L L I T T e TITT saas . AT
. . ce=.. DO1S

.e L EER B RBESEEREE e » 001D

seenirnss 0029

PAER— T - ) |

...... v U034

o1
. 0012

conso 00020
.=+ DJOEL
van . D22
.. 0023

. 0024
. nnas D026
.o 0,026
ce-. D.0OZT
c--. 0028

.. 0.030

.- D032
.- 0.033

-rseesss (038
- 0,036
csaisans GOBT

mores: 1. For materinls with severe galling tendencies such as 158-8 stainless gtesl ar
operating termperatures abave 500° add 0,005 in to these diametral clearances,
1 There should be a minimum of 50 Brinell hardness difference in mating materials,
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TOLERANCE SYMBOL AFBMA STANDARD NO. 7
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