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Expanded PTFE sealing Tape

Gasket shaped in site rapidly no need cutting

--Expaniled PTFE sealing Tape

e The product consists of 100%PTFE, soft,
flexihility is good,excellent elasticity ater
COmpressing.

o wiark temperature - 268~ + 268 °C wark

nressure % 200Ky ficm?.

« Method of using: Sticked onto sealing face
fwith glue) with one piece of belt, two ends
ofwhich are crossed together thatwould be
farmed a sealing gasket.

e WWeve got most advanced technology,
Innnest histnre and larnest pynnrt in China
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Standard Torque Wrench Values for Various Bolt Sizes and Stress Levels
NATIONAL COARSE BOLTS

gl;,lzﬂsﬂ P&I 25,000 PSI 30,000 PSI 40,000 P51
tress
NI ) Bolt Stress Bolt Stress Bolt Stress
Torgque Torque Torque Torque
Ft-Lbs | Kg-M Fi-Lbs | Kg-M Ft-Lbs | KgM Ft-Lbs | KgM
1/4—20 3 0.42 3 0.42 4 0.56 .
5/16 — 18 5 0.6 B 0.33 7 0.97 lg ?E
3/8—18 9 1.2 11 156 13 1.3 17 2.4
7/16 — 14 13 1.8 17 2.4 20 2.8 27 3.7
1/2—13 21 - 2.9 26 3.6 31 43 41 5.7
Bjl6—12 29 4.0 a6 5.0 44 6.1 58 8.0
a8 —11 40 b.h B0 6.9 &0 8.3 79 11
3/4—10 T0 8.7 87 12 106 15 140 19
78— 9 111 16 139 19 167 23 222 31
1 - 8 186 23 207 29 248 35 331 46
1-1/8— 7 232 32 290 40 343 48 465 65
1-1/4— 7 328 46 a78 53 492 68 658 91
1.3/8— & 425 79 530 T4 837 Ba 850 118
1-1/2— & 565 9 705 98 845 117 1,128 156
1.3/4— & 820 114 1,061 | 147 1,302 180 1,740 240
2 — 413 1,264 174 1,680 218 1,896 263 2,028 450
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NATIONAL FINE BOLTS

20,000 PSI 25,000 PSI 30,000 PSI 40,000 P5I
Bolt Stress Bolt Stress Boll Slress Bolt Stress
Bolt Size and Pitch _
Torque Torque Torque Torque
Ft-Lhs | KgM Ft-Lbs | Kg-M Ft-Lbs | KgM Fi-Lbs | Kg-M
1/4—28 3 0.42 3 0.42 4 0.56 b 0.6
5/16 — 24 5 0.6 T 0.97 8 11 11 1.5
3/8 —24 9 1.2 12 1.7 14 1.9 19 2.6
Ti16 — 20 15 21 15 2.5 22 3.1 29 4.0
1/2— 20 22 3.1 28 3.9 a3 46 | 44 6.1
8/16 — 18 31 4.3 ae 5.4 47 6.5 63 8.7
5/8—18 44 6.1 5h 7.6 66 9.2 88 12
34 — 16 76 10 95 13 114 16 152 21
T8 - 14 120 17 160 21 180 25 210 a3
1 —14 175 24 219 30 262 36 350 48
1-1/8—12 268 a6 - 322 45 386 54 515 71
1-1/4 —12 3564 49 442 61 530 Td T06 98
1-3/8—12 473 66 582 52 T10 98 947 131
1-1)2—12 613 26 765 104 918 127 1,225 170
1-3/4 —12 945 131 1,182 164 1,418 196 1,890 262
2 —12 1,342 186 1,676 232 2,010 278 2,680 370
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LOW SPEED PINION BEARINGS IDEMTIFICATION

o s HP)Lis (8 500 oS el (3 gl uwidb (a8 )b (50 ol 6l ald iy 30 3 ) )l s NS K
W20 0> gty WYy Sl S a5 il )5S 4y p0Y) 35 el )T Sl g pueS 5la ey U sl
A ol S 5o (3905 VLis (6 2005 UHKs S)ub g 3,05 (SIS s ) g jpeS b )93 G395 VLS
a5 s MAl LBaLS 5 050 ol (o 5503933 xSie osliiul (5570 S x5 OS5 JHuS (Sl
o = olliws pleash) yab rJg o8 HIRLL Y (51830 Eiel o (50 B 9o S paslxml el
D g

sl 0315 QLS (635 p0 Sl 3155 25w ppaS Sl iladds p) JSb oo

,@47’” \

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol




2R3 03368 by T sl by yuY

ol sla s Jals whlsw gab zolbs Jl asiles lyo Lo ey pul oslaiwls)lge i ,5s SO
Il oxsilos Sl o riczed 935) 9bod Lo ) 9o SIS 45 (1) 95 SYLHLIS romnd ) )l Yb) 955 )Lind
S0 ) g L iy ;Y Vgase, (M)l gn Hlikd jlpieS Lgl as 3 plisd a5 la () ss JAIs a5 158359
03590 Jds an el aF ASeib (5o cuas 93 )T IS Yo 0o B Ha (FelS ) guong AT Aial AT
P S ROC IHEE 1 JEWES BUCR STl JENTSVRURVRCIVI Y (GVEPIA FEAUIPIIVEREIVVIL PR ICS L ERET FENE E AT P LI
o3 (2L a8 Lo e pl walig)d L v pVs D sme aliold Y3 )5 oS Sl pETeR 935 9b (50 Al
by o wew 4 s JAISII Lo 7o Sela gl 39350 s juYy w8l (i aliold (1 )ieSB S50
Do aid )8 8l bl

R E 1 I A REIV-S US| L JETS) SO TR | rf.~..::| O 9508 bool s s ddtus L iy y0Y juin g o)lasl, JSKbs
A )l abl i JLid e o )l Hlicd)lade e A Lo Sy ¢y 5 3 ilad jus W ey yw¥slass )l
-l (6 iy ey yVolass

D3l 2 gib o aidlun(aibyy ols s Lo aslass)ls aly w)guas L wiy ol jus b alb Jl b s
sl b (620393 g OQH)SNQIQWQ;I)U}))’I),;}.} s S o saae ol jo)d (6 s pLisd
OHTRR. S9ub (50 (S ol el Pledsh) il 8l el &5 S oib (50 A Sl &) 570 S50 Ju )
U_Jo)l)éd&ﬁmgqﬁ&%)amqqﬁﬂg)ﬁmm&kgs;[gfgl)g)i_gaksmual)b)lum,m
e Ay )95 JAI )l z9 )3 Sala 9aul S9a 0r sy il (yw aliold (5 yieS 0)lgatls 2ids
Do 438 ,5 3l bl by=o

)

S
TTRNEES
=

9 Bgb 5o Al 4S5 3 iabss w)gag o pls)l Sl YleS w) guay Jouw gie padly Sl iy puY Vgoso
A__»Q_I{."Q_f..\39._50unh_ua.ibp';6)ﬁf)|)§d2&)b&%)93&5)b64&9|&5&20))u§w\L))}.va._;
o )l )55 sl oy 4 s (gm0 95 GYLHLIS caoud ) S)B w)la ax 3 )lid v 5L Jdo

A g adaln 0L 5 )5 Wk sl

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




o3ls Ylis @l ads joadn 93 S By Sl sl w0 g,-)._._f)l)é Jo )l Slods yo) S

aaadg03 (Sl Al pe din (2 0gs S e
B A1 sl o ¥ (5 a8 )l pE
o295 Slae Jalre 03, Jaw Sl sl as je G 3 Sl Ulgie @ L i 0¥ LI S0 5N 5
JSb 4y a5 L 51,803 (59) Ysano &F wunlosy als ro &) als yo Kb )35l 5 08 sla Sl sla
a5y Gy e )3 Yl e S5 A4S 0 uld S ) 9109) 35 i (IS o ss e e SlaJlses
e aSh Al Lo i Solas 3505 (50 IS FeS wogum G5 GVL &30S 035 s

www.me-en.com

(SolSo owaipo) Gl 9 ol g Ol Csiyinl ool




L}A|).o sy CPS) sl s 6)).)' u.oLcu}A.v).uf k.7°|) ..\.19.;» u.ok,.tials.'iﬂ JjLuu.c .)L?._»J} ORI oLoA.'ﬂ) u.u&lf
(M\JD l.-..- GA&?

sl 0aub 03l Ylis Yl SHlesb yo) JKib s

6L s ;¥ oslaiwl Olels il xodl ey Vil oslaiul 433l s sl L) sxe yad & Slals s
A ) g0s B gy ) o S 93150 500 95 JHe bl ablass ga gl (SlKo S 930 JuS 4 Shgs
A Sl J313)3 Ll 931313 5Lsl 03 )5 @abgasgib (o o Al s=e S5 Caulking Seal il
JsS—isCaulking Material 5= ro gloio mbouwl (S5la alie Y3 sS L ol odub auss ) 935) by () s5 43393
Gb i ol sl aks SSLal sl A glas)l w935 b (0 wlin g Sos W Juw Lol 590 3bl (50

Sl sl s ilxe abold (g yieS 53 g o 01l Lo Adbiss
ok 03l plislisl sl Jals )slgl 418,51 ,8 o s gla Caulking Seal glglil Sloshs y2) JSib s

el

\LD_O)L&QL}-!J.)Q-}LQ\L‘—Q)._&_.?NUé))w)l&_)\ji.}_)w)fﬁmeﬁy)l\j{;)j):gééawl)b)lkj@)b
a8 ) 53 L o) ()59 25 08 el VL)L cews S w)ha aa s g plid Jolae ps Vb Sl
S (5o el iy juY il oadh Z)B Bl sk ol pieS HLLSL sl

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol




wmawl 034 03l Ylis YD Sledds yo) JSb >

s paa

YL sldns

L'-_l"._'l_)-"‘l \Jf}.b.‘l aadad
EAPITHEIRIE 29iSal il

DLis Sl oS Ligl a9 )3 lics as S5 0 oo 6o (w9503 1w pwVaub o plbl jus Wb aF ) glailed
sl — High Pressurecau$)s s pn womw an uoss JAIS)Le 75 )8 Jl aasilos p 05 c wawlsa
aS sl alols a4y mulich.di g (50 oslaiwl oW Pressure wowsd s (wss JAls & 198 3905l (5 a5 ol
I Vg ns0 3)lgo 4365 (s &5 s 198 (S ol 4 VIB LS & s )uYI)IS3 9a 9) 909 wda pwY (ya
.Iag).l.)).__\_k’oUlC).Li'.\Qyﬁsﬁbﬁﬁwobw“ﬁé&glgjlﬁgl)lﬁ.}
G sl iy T
U9 D Y eww & VB Z9 )b Plebls) guslaiS” sla () s3 a9 )3 LS U b & axss L
MA Gocih A el 939 (w93 3l 1o &F b oo winel il (o3 JAIs )Lis ] b on HLitd
OR055 B o 59 S 3sns ol wliady musb) JuSiss uss el HEAL tacbailgs o &5 S
(Oabolid wiouw VL)L S pb)l)s) gm0 S )3 Ll 3815 © gl (YL iy JLIS HIEHVL (puized s
A AS S 9 50 ol $9) (FSiw Bl wlud sl el AT S ol I yxio 9 =l wilslad 3)9a 5 Yl
)LY)I';Jo._»_l).;cb)_\c\S\_T))'._»)L%._u_sLQ;Og)gsuﬂbbag&w)lu&w)ps)lmmglﬁd.ﬁbm
o o2 ssShut DownsAlarm Sl e K )z el &5 wunl ) 98 29 3 LS (YL A e
- gk
Ol U 8 L &S wuw L wdp )Y G Jlsa HLiS Hl i )LL) vl sue ) slasi ol LB Jgu0l
9539531 Ly )Lz (el gaie S oo wnsilon ()95 JAIS & 19 3941 (mss JAISHI ol
cnlslio JUid b 153 Sa)l auie 31 b ol of Sl Jal el
WP )=20)3 Ol )b S sl iy Y g el AT ) a9 Ko b Sy Dl el pa) Sk
sl o 031y Hlis ol Ma oyl b ) o5 6 4o oVl )Lis

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




R 75 . N
T S
\‘\\_ s (5399 5%/5%%’ b | 1
E:{f;’/ %/\ ! §¥ FAEWTL R WP
)
(G

5
[;> A
1 N e 52508

& i S i |

B pdos L saolon

o bolind coa YL LGS cooaw ookl AEF S LS

=

93 49 odub (b ol ddaze S)ly (SUil 5 L iy Y Jouwg)d VB &S wawl w90 (pl & sAbL ol b
oS a5 39 0 (50 33l 93U 5o S ) yes JAlS aouw & c\;h»._ﬁd.f_\.yuuolo.umuh»
6|3.QJM'A)..))..\.Lf\J.o.')d"iﬂ)")kséla)gsl;éﬁéw[az;ui&lfgéﬁﬂ»wdgw)ﬁo\fﬂgoﬁJo.}]).ﬂb
o Jlbl Ls o)lasil pled a3 Soub S)lg aST9a )l (Soxs @9 wmsd ()93 JBIS Tl jibs > v b @ile Jold
L aSaiS 5o oS ) g w baxe wiouw 4 ) )00 Aalh9d g (508 0 o5MA b AiSh el (adS
Excbs (0s) oo o=l [9R) 32d Saiblsd Y )l Yl e HLid Ay s YL Y399 VL @ Axgs
Do 5o o) ss JaIs @150 S5a5 Sl s 8 sla
.;u»|o_).ﬁ'boélbo@eﬂ)@gl)@w)lé@ﬁ)ﬁ)é

‘ —_

3 ol Albdze oo SEML skl Albims
e CasE e Yo Uk B o

F /\SJPJSQM-&Q-TIT)&}

-
5550y Okl s ._nT,:va

. M 53y 9000
s Dl

35 g B pdo p9ila s 4l

RN Ty TP
235MeT 0l g s

Ma g aa pbdisl sl sl CHEEI9T 0A0TY | sl | S gl M;ldm

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol




bl b S ojlasl 4y b ) es o a VLIS Bl ) ss Ilssl o)l Jud oS il mud o3 4y )Y
Sround 93 )R 4 b 0ddilS Jaw ol Dl )88l ol slawls JWo et 4 5,5 silasl o) s s B
B899 (S 9 (5o el (5 )5 &aio )L ads yo (ol VS Ygoze ) gy S)IsH.P .)b))LmS}LPr:S olis
03ub 03138 )0 Bl e V3 &S (e oly J S Jouw o3 4y w8 )53 gy S 93 ()N o) (w93
Do (§3— ol slo rt:))l PIETPI RNV N VL gy éﬁél) okl u;)l';ép.o)'lc\f._s)bq Sle 1) gy
é:uoyd_:ro)y.)ﬁ_mu_oumb o095 YL owd S Jaw wwoud)l (29 d whl JA) a e a
L}.;wd)_bd_;_u»llu.b.ud.;ls)yll;)b wblid as VL LIS coud il odub b wbhlu)l Shco & sl
.;m.mjA._;QIAJ,JJ)Niwé)bgﬂg)ﬁsy;)mﬁjul)fiéui@)éyhU;od.ﬁ.‘i.i.o[o%!fgmk_s&
S aS oo 5o Jdiio Y9 ) Juzo & &S 0ailS I o Jl Sewd I e Gl ()50 (peized
a8 )0 Ay 9 p—ie S3LaiBl Ll Jl ol =8L)iby v ) Hlwey sl ax g3 Jol(oauh (330 33 190 VS Vo )
l._xo|o..\.ﬂ.>b}l?'ao;").CL_)AY.))L).)9._;}LQ&.L_:_)._)&g},ﬁé&&bmdqo|o_xﬂa.))|}olgc|0m3m|
S 50 €50

33l 5039392 €9y UBIS da l39)9,31)3 S Slilue

Do (oldl poe Job LA 5 (23 sla YBLL IS P ) S JWAl &aely ye9)9 ol b glso -
.)94»0@;_)4)}; _x.cl.:g.)}wu,ob}lm \;Ln.o.u.w.)bab oY

S5 Ll pae Jsb Lol s e sl i

S e Sin) 90l l Yol Y B oS 9 u,o_\,,;,.,Foam\_éSI,.Q,g €90 »ol Vb b glxo )3Hs-E
D S Gl el oo daw po rwlie Ax ) & =)l xS AF (S90S el Bl Gile s Yldgasy

L9 -
3 = Y
_ by \
R

Ay»w&&)umumyugmcﬁbwk;.))&)._xcb._d—b
C)_bu.)..\_a)h_o.b:z,oL_SLQu;|).b).)u|)u3}w)b3w)y&ad~)wg|)buw|ub)fd).ufk5|).;
Do (50 aials ol C)Ji,ex.,)l._g;\.c\faybuno_\uml

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol




LR sl s Jpiis sl ol)

aS 3)lgeln a8 sl OH)}J).)Drain A5 (Y (G )l Vo e baxe & B Y3 S Jaiie-all
S o oy Sl acly Gy s s st & s el @S i IEes ol Gaed il lis
Ll 33 o oslaimwly awliopbis 3kl S alg) i DTN jume G2 1)l bl 03 S Jdiio- o
....... 5 Sldes 5 iulo 5 8 low sl

as) aigus b 35 (312 5335 DIAIN ppune Ab £ 95 (a)s &5 ol suil S &y ol 03,5 Jiio
500 5wl JALS 4l whlst gamio el gl aiS YA AT 3 o oo Jiltio o) suslaiS asy S
435 oo UpS 59 33e s daws g3 paane (o Al 45350 o 5 pla Sl (390305135
onblics sl Juw 30l Sbol ) gusl 338 a5 1 b 315 Olelymue alsls U3 93 )baa Sl i &) 9403
S)ls39n 9

ol bbb s asGland Condensor) suslais 3ilS o8 pkay (yu) 93l 293 by ¢ )5 Jéiie- o
e 03wl S ol W b 4 whlud sib o axaSGland Condenseryl as as Sa o5 ) sl ais 33 e K
090 L ol wa—b bgdeys I 0 Sibisd JAIS 4 Liblsgrss (ywss (pd pbo)l ol oub )b )lss b
S gauslaiS lielands ) gl 3 Al el 590 Dl s )LS Js—ol Aidls s (50 (5 5 9>
. wawlSurface Condenser Lol

Pl gl sl il g g

Syl

PP I ¥ Y T
y s

Ay dulgel

N il 2dd 20ly 4y iy (2399

E2909 ediil i ol g

o eddid Hia ol

/ AL PR . g b
—H -
)

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol




B3 6l bl S i

= (b (ph3d gl (50 03Rlie AF) glailed el 03ub 031 YIS yu) JSb)S G98 (A b Ages K
LUZIVEUY E IR \ VI W C IO S 1§ TR W ¥\ (LR TR JENT NG P PIE R (P REN TR R SIENERPIE S
L) 55 S oslaiwl, (il 5 J—io 6 03 Bobos Gl pa—ilgs 0 TS5 b 5o J—diio
A )3LE juwo oyl Gy S8 Bla IS aF Sk 3N His 93 )53 oLl ) go.n.. 9. gausl S SIS
g 50 Jadw @le 41939 (50 ) sl aiS 35 Shell cawds jls it ol sai ol

Vlidol olliYb )3 93 gy 5o o3laiuwl e wlVLLGl (52 9 )3 )Lid &S (5 )0 la o9 (A 95 (bl
03ub oslatwl wuwlas 9a¥ + + 3 9aa () 93l (59 )3 LIS a1 4l 9s LB 03ieS & by yo SR 9IS
ol

shlsus 3o (5= 03l gue KA Dl Yl B Heus JAIS) AT ol S5 65 S Jawe o) guslads 38
o e padie il dn Lo g 3w mhubldl ules )3 aS S oub (5o wIShells )lgla 3ils )l oaus B
g 0 OB Ol 8 )l 3ae S boaw 9333l oo Joaus &le & a5 ShHlu 985 9o

banasl B oo
_  IT1T ™ ; Sl ollws 3 oy
& '“_w —|m4 L‘,'_—i: 0.Judid o o
_P ___.u_,:-g'._'l' PEEW. AT [‘2

I"'"“‘\l"\. +F' ||..rr
=

ikl +[ ]) !

- -
[l .
)k _ |
plg— |
. ’ | &
L 2‘-.} | ]
Z,.'.. Jroiey : | A3 09 padinn
P T 5 .
sgadal do g9 090l — e ——TA— L — ‘:_:| - d I[///__:.)}mld.ﬂ SN 1Ly
o 4L T —I—I |
BT IR N R I I | B vy S el
Jeuidl 305 3T 3 g pa ol T el L P — .'.""—':!L"
¥
|
| R P
i |
_I__.. - t
=
il | Wi

A3l oo sl G d Loy ez 0353300 Juds & S50 Sl 93l 55920 9305 ol s 55 4y )Y
Sl a5 355 gucligl (5 i )l whlsy GiSo sl s a5S ol oslaiwl )38 ) jo SR gl ais sl ) 9isal

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol



) 90yl Al 09093 9ulb (50 o3l gl S SS S ddin 9 ) 938l Sl Y gm0 )l B (5 545 ol
3o (50 A9 guusl 38 3T 3 l5lay w3l 03ub Lo whlus aulshy 9ialil (a9 whls § gexe a5
o e 439515 sul S 35 &5 ul 5393 AT (5l 495l (5La ) 9iSal awsily awlsl) gaslais )3 Masll sl s
Do (50 G5 ola )l piie SIS g

el 0 o o Lol o plase pilrs &5 il gale &y )l U6 s wle &y ) gunslaiS 35 Jals Ma
o Laly 03mih ) sumslads Sl ows 4y 03 s el 0ase acl odub 3ules M AT S g o VA Sl
OIE 9 UISelR ) oiSal Hluds a5 wubls ax 95 b, 3RS Sed |59 s wrew 4 L iy )Yl )l b OB
9 WA g5 ol Ylg—ic a4 sl ol Joaws mle 4 &5 ol ) guslais” Jals whlus )E pasly
LS 50 )5 35 907 + HLidl b gese

S &5 < panl &F cunl iyl lialls YBLL abaxe Jals o )lkd s $od osub 7 xhed lse » osdle
S S e JAIS Ll polas A b aizmed 935 g (Selan Ul Sl &5 o sla o es )SHB
SIS a5 )0 Sla (93 ricmed A8 (5o JSiie @8))5 Gl abbaMe JolB S (ol pi5 4y, ubo)l
oIS 35 03 33)5 695 Jocl &5 (52905 il oaiiSTan sl ol jl oslaiwlbaibl 5o (E9) © je
Slosos ol Yablan Jl Huos 35 (5o oliwss)ly wlie J=xojl (1€9) o Silo) GBS 52 )9 Sb A8
Do (50 (3EID W Re Ml 03 jued (eI IR YK

=Y a3 Sl i Jl a9 8 S sl ga )Lid I jidus Ll a9 a JLis &5 (S 50 sl s
Do (5o buze 3)l9 ) (S jaldie baadsd sl (o Jhilie pieS )LSL )l sl

= Mo aS) glailod sl 03l YL L iy Y )l (39 d DRy A ol (slodds jus yo) S0 >
) 50,503 Sl 03U 5 juoe b juae ax(addsl 5393 i ¥l eduh Z Il Sl g

] 03 & s ol Sl A (Sl andsei e G2 ol Sl i el ol o3 Z O Sl Juls red @
ol aaub s wwl S8 )b law 5 aF) Surface Cond. Jals )35 3gub (50 03uKe ) 9iSal aw o3
. s,.ﬁ".‘uoo;ls\;».df)._;)b.&o.?:I[o.i'.w,mql;m;s,ﬂuodew@ug(mlégbqﬂﬁgdgw

Sl s g oS 3 A sl gale &y )k U6 puass e &y ) suslaiS JAIs Ma oS el mud g3 4y Y
DLy 93ib Z LA ojlaly 00t ) sumslaus cxew 4 whilst 93ifo wael oaub uls s a5 354 o M
oo e o)A oY 69 &S (2R D suslaS Sl ) eISAI Hidlg 3RS 503 D us i e 4 L w0Vl
0 aass aile &y oS il Sy LT vash v w5 wase(LSurface Condensor  yuicron)ss si
A S g3 oy Ylgie 4y a5 sl

A 9 WA s e B Z9 8 Ulkebls) gusladS Sl (93 (D9 A LIS U39 b A anes b
9390 )95 s 190 a3 9 (50 el il () 95 JAIS LIS ity 92 VLIS Y99 s Y9 ) o
ol ol bdy eagb) JuSbsy (e ol (Al Bebailgs (50 &5 3ol (o) 95 VA YIub Al el

Lo il 33l o gl I el JLiS IOV (uizeds ()93 SLB 0 S0 S 3)5D9

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




el 30lg3 (o AT 3 g 5 yming woli wilslad 393y lSoly (b lié cows VL LIS b b 1)s ) 9o
sl [o.i:.w__»_.m)'l 2 L o)l edbdlze sl e JWS (aed & .30 ()93 590 S LB wolud szl
Mo.\&éﬂ.\ﬂ&))yﬁu@‘,uojwun)l.\’ll';.b._gbﬂ;)bdfj))'.y)&.}ksbbo.g)ﬁ S9) &S iblan
Shut sAlarm sle eim s S o5 Eacb 9 383 5o YLl HrIes G393 JLEd s YL &F wuwl M3
S (50 o ssDoOwN

O3l P9 b &S w1 @iy pwY s Jlsa HLid ) i ILSLOL vals) sue )0 i ol LI J gl
oo wiles )93 JAlS 4 190 3985)1 9348 sedlml o plisd S5 9y S dooldy s Y o) Jalsl ol
o e S5 1 553 G e 1L il 1095355 Sl Jalre G0 b R b grie 35
bl

O b a5 529D VLSS Se)MA )Y aF )l Bl ) ss Ilssl o)l b oS cauwl mud 95 4y )Y
ol DLt 563180l ol lamhs Jds paed 43 3,5 G183l ol o5 wleis B (M) 3wl yub S35 o1l
als yo (pl )3 Ygazo a5 3o SHISH.P sLj)Lis s L.Pr;: L couwd 93 50 4 3oL Steam Seal oS Jow
Steam s Gl 381 1 ey 9 39 (o a5 SKaS Uk i Ol & AT 9ib 50 (1ols (55 @rie ks
Oy U LS a3 Sl asli 935 5o ZIS s o | psae pl Silogil gk w93 Jals
L 5 20T (oo aes o 03 Silogil) shouls e (SeS Jlsty misms cyl S s 8k JUbkd caouwd &5 )l 5 3T
QR0 )3 5350 (51l o) a9 585 S (50 el ) Vb 5 sl LIS sk ST Hle JIbl 28) elSia
as =l Pressure Regulator s Pressure Reducer Jolis a5 o Js J S 3ac93 bwed v 5l ,38
G293 A )R jane 93 (5o g8 1) 9 (S0 S)ly OB @uie Sl S S )l Suilegil) gl
Ehly— 35597+ 393 )L SLIVL LIS slay Juww Jl osud wdis wl)ls) ()93 SYLHLS 5 b (sl ey yu0Y
Do o (preli( 339 5o ealhis Hlai 3) 50 VLS S8 51905V 5T b ss el (el Ol VLS &5 (2200
O3 ) Ve ol dn s Jolb 9 (50 Jhilie 9w bume & a5 SDLR S s bawsie sla )i
_T_q)}.m sla abbaxo 4y Yl Y3ub )l YLl Huizxed s wuwl A8 jo 4 Yo o (SILaibl Ll )l Yl 8L )L
G33=io Jluosilgs (50939 (5= p£9) L vl wa—b bolxo sl a5 3,1 Soa s ol JuSisg Lo Sy o
Soib o 0 LIS 4 W3 AT )sls9n 0al)

OE€9) OIS 3l ol Sl s yuY

Gl La i o Sin)ien slo abbixo) s (p£9) U geidy ol Gl L ey puV)l oslaiuwl 3)lgejl S
oslaiwls) 9o I i DIl puble $9) Ysaze a5 il Y9 e & D s=e )20l pE9) Z o)A Il 6 S sla
aS (o yols [o.g_q;s)ksl A 593 =) gioy &S 50 guiae oll (Sl s Y JlS)lgo a3 9T ) 335 S el )3
aslass  SLasl cwouwd s Uil (Sinly asS )s Ygaso a5 ol (5o odlaiwlas ju8 (50 VS i o Sis)od (pué rb)s
090 Ol G bl &F osuh auss vy H0Y)S 0aub gen (xE9) A Sl (B9 s Fsw) L Sla

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




o9Me w)guo yl M) Sg0s law l WS 9s JL Il JolS plizedol 3uL 93 9l (50 0318 S o (€9 abba=o A

L bl 2alen S9n 95w blai)l Jslue el 3 9n 93 el il

s g o g I 3 | o

o () AT NS T oy S o S e I douls s zmel) (p£9) LR iy yuV)l oo i sla
O£ (soled a3 4y ) 3BLBALLIL) (B ojlasl 4 pl ybd s 3l JL Ledis jamo pal AT 39l 85300 juesdy
bl Akl eouis

Silod Sl ol

)l deas Yo (3238 o JimsSurface Condensor & juze a5 woud i)l Sa o8 sla (Huoei s
Lo bl sos)s a5 cul Ly Ko po i) ed abbaxe JAls 4 1 i) o )5 b 1 iy 0V )l ool wais
Lo S o So)ien S)ls ((v__;).o 6»').) Qg2 A B HLSL) 98 (solade 58185 DLl Sled (Y K buwgs &,
So) 9 abhazme 4y sy Y ls Jl9d g (50 YBLL aldaxo JAls ) wude Jlidslxl el & Soub 50
2o gl s g2 03 )id Slod A ) 90)d Slec an s Gub Al A S 5o wasilow S e
ol iy 3 K)ot JAIs ) § 3355 ke oo a3 ol SIS bl iy ju¥ )ls

A el Lo iy o S o0 alaaze 4 )03 548 )L o () 98 DM (g il A5l )5S &4 )Y
JAIS Dl pslae alss b aizxed 935 9ib (Solan DI il p &S )l sla Guo s )5HB sla (&5, <8 yuasls
S00= BB 9IS G IS o ke @80 sl abaalle ol S8 (il pi5 A s Gib)ld Sy 0 Sia) 0
o) B39 2 b M o) S5 pe)lja )T 9w Jack &5 Es0s Sl 0siiSTas la ol I oslatwll
= €9 Ve Mlslsazme UK dleoy ol Yablaa Jl s Seub 5o iwsd)ly uwlie J=xo )l (yE5)

5,..»

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




Seal Rings s 38 sy iy T

L o 3L ool sealsl ealaiwls ) ge 45 dluny 339 (S0 A lw (5308 Sla Shp) w)gian o aiy il g55 oyl
i plailly 3k SIS Sislsnbabl aublss sas Lol o Sl 350 ui plS
g (50 (S Aiub 1) Sla Awd 49
Wearing Rings iuls »5 sla i )-all
Bushsla Gbs:-o
Seal Rings siés) sla S)-z
Wearing Rings bulw 39 sla Sis)
Al sl Sl G 5 ods Sl 35 o)l 23 Bl ey Sl Gla woud sai Sl Sl i Sl g 95 bl
A oyl o g (oo o3laiwl ey ally »SUCtion yub)lid wew 4 Dischargeyl Hlid wieuwd b ybo )l
s )39 (o3 )ly asly 3 &y &F wnl e S| ity (cpey (5 9 3 JLbd)ails yp )l 0 Z ) sile Jlis
alold )31 (ol (5353 )Lid (P 200> WSS blisy sl (535) 90U (P 2003 ailg )y dadin T w)le
i Hhals o el 9594 (5o Al » Aoy womd S)lgldaze ey (29 ) &_Lo;,&s S ol Lgl oy
&LoA_Y.)H o A0S (S eb asily b @Ln i Jl 6)4f9_b Slh—m a539 b 5o oy Golds
a0 3lgi jus asily o Jla (jae 393 9 alg o deulins S)lg asily o Al (559w Ay Aduold jlasl g1
DA Ry A33s 4 s Aol JSlaabasil) b

EX P TR w F RN g E

R __rf/, R ailg g
Qlg po douiiy (F9 A Soln DS 3985 JuIs 4 Sinlwy S5 Buol Jlue 9390 50350 Sliial 4 anges b

022958 a5 35 05 )13 (S iw by GoKbgad 90 b (B 9xs b Asauy Ailg S5 dwlw )5S (el d= A5399
o) adla 93 ) glaie (39 . bl A8 o & Y9 e (s3] Bl jlgs g (50 r:l.o; WS Ll sl yaoss b asls o
o A5 3 5b 50 uas Casing Wearing Ringasss 90 % slmpeller Wearing Ringasls » 90 %

TP PEENE CP AT PR VNN L A.»ui.\w,u.uu)ﬁb alols O..gl)l..\.iio dfb)lb.)g;g o3 b alols S 9o

Slge (F822) (59 s &3 we 3 b lg py (Ba9sS A SIS 0392 Passs JB 5eS aipjaby b &

www.me-en.com (SwlSo (sawripo) il o ool o Ol Lyl ol



0, .))lpéﬂygmLQ._ii._x_)o._>_|uu.i_;..))L)A}_A}L);Q)qué)f'afolid&-_ﬁg)oﬂﬂogkﬂuég)ﬂh
Vol ¢ ol b L&) 5 gmlil . 35 (e s caes QoS bl 129 3bL (e ol 38,5305 75
=5 Sy sl (aue=s JalbB sal) an as 35T s S9aes ey A8y 5 Ailg b (sawlie S pxie
ol A8 o & 9 o )l a5 (GSLaisdl

s il 3ol 9n ey S (bl ablasga g L Sy ol u)l Sl (soldie b Ailued Jes )
TR 9 (0 oy S9-A8 QUL bl 0 aiS ) gae Shulw pd Sl Sip) )l 0 gib ey @ale Su0)S
oW S il 3815 ialiwuauts wacls 338l o nS 1 Kis) el (e Soib o3 )ly Sols S S 3) 908
Soib 50 ey sl LIS Ll s o

Los (ke i plS L) 359 (50 s (o 3 ) 900 530 by il 10 590 Gl 3 Sl S Lo e 1S
oo A3y A3 b) Ally o Aase Kip) A3 yw aF L-ScreWL,SLm@.__gc\.Ly»g Aby Y35 Hhoa abds
g o s 350

il s sla Sy glgil

S bl 205 ol DLl &S 39 40 )l Skl 8 Sl i) alise gloil S pe il S SO aep)s
2503 wlasiiey i <3 b9 s BUAI rey &35 pleidliv 035 g oy ol olod & S ey
calizto £loil 3 20 5 7 3 4 W3 &5 el JSL 5 oo £ 53lgl Elgsl (325 Jsoso AT 3)LS ey (Aib
Soib o I £95 50 &y gl 5 paizin mudss 5 @S 5o Wil

o LG 5% Ygono &F ol s Kin o3 Job &5 ol Ul sz 95 1 Kin) oyl JSb 325 03Lw-)
SS9 asils A..S..\.gwd_fg).i_w|d|ksl_ﬁéﬁ___s_b_w33)&u»|o..\;i:ﬁ.';Lw)3'o)5L)ui_:)|k5).:!.)3m

g (50l ey A0 Al e S9( ey A3 9k (e 9)d S el S Sulw )8

S 9 (50 s A3y (59 )5 S uia )l o) o( sl )3 el
aS wwl oauh auss S5 sl Case Wearingasay iulw »8 Sis) (539 b3 90 b K5 g9is-¥

REFUTIE NS IRVESS R\ P IR VEARUR P Y

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




3 )8 o8 K00 s S8l 9o ) gaasligl A58y a5 sl Ads joais LY ) Voo UAI)J"E)'.‘O'-EI
S A5 39 (5o 031338 Yl o)l s SV 90205 ) LAl A )l wasilew Sl 293 gk (50 oo laiwl
D38l e Sisp 0 PhHKs B b asass pl bbb

s Adoda

Aoty ks 3

aily g K

S o wlabl Ly uleasd Slabasl o pgiay a3y J3la,ale Sipp g55 ol Bkl &5 ol musd g5 4 Y ai
b g5 ol 25 ple)l G pelsemal ol (pl e 5 Ll S0 OB 2 5 Sl o w3113
asly y 69, Sl )3 sla KLl Ohi»sg';d.\.s)slég.\.ufu,ok}mSelf Aligny s1)I ) guan & el

3305l 393 92l i IS 03 S Plels s Gilbs
e s Lo ) L L ylad s u)jl) e ol sile Labyrinth Type Rings Jls aly £95 alpb)s -Y
oo oS 03l B33y i lakeg S (peduls3 gl i 03 53 waeslield wig g ol AT 3R
L}.ﬁlﬁsksbéédfmksalg)wks)wu.&lksl)lswuclmi»uﬂobi»b)gog&c&iig)&}.‘»O..gl._\.i.f
J&U(v:_)_ln)|).§¢xc)mdfm|j))gh@6bé.éwﬁé);})3|)ég.b)gTuo.39._;9._\|)k:£_|_.oLL_s_.))u;.§
S Qg 8T MBS S e 5 el GUS) G i Gelub B UlgS (e AT VS 5 IS el
Plosg s le S S5 aule azuis ) wunl w3 sla Sl pies Jls aby sy Sho)p)s SuS 0 gle b >

-l =3 sl ._iu))b.))lb).uLQJ oud9 »3 | | CEPIR) IETEN ) u‘l) sl e gl Kol b wlgl

e e Foi T

Aoy whd La Sy usla) g S sgas s an oS el (s (bl ul=e )5S S5 audl

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




Ol 393005 Eaeba bl ablasgag 0ds b oy loys - G3—oly )3 51 (sai DB 4 09Me
AS S o b Go5bh La muile (pl wus atlls g 7Ol 93 508 )13 L)L ¢yl Ja13)3 93 gl
Sl gy ui S 93,5 o8 OLKeLILIS ol 4535 o b 03 5e5 ZI & Ko i &l py Gl pa
LIS (53 ol Sl sy 5>l 555 bl 4l S 5is o @l 8Ligl rac Jgo il -5l (il 55
35 o 03Ul 35 po 3255 (5l g S 3
wmawl 034 03ls Ylis YD Fledds yo) JSb)S

il i

A /

4ilyg gy ik

et Adly e

7 o (gl plils | sl S
Floating sl ) gua a5 3 5 50 oslaiwl 4535 59 JSb JI sla Sy JlLa sl ass)s-€
sl Jlawplid s3d ol Joley 238 oS pailss o elub w3935 o 0s ey 3 s RINgS
s rol_z.all) Gy ol Joe anbis)lly Sy g5 oyl alld g (50 oy a333 90 Ll sl el &S
i) A4S Sgb Al 5 )9k ol Al Sy eyl Gk ol ey S )l Gad il iR
W TP REI Y| &byl sy Suis Lol @) g0 (pl put s Sbl Abls Hulod ey A330 S50 Job5) gy
Po2)S OIS JILS (g2 pilin s S50 piaS ) B Guw M IS Ul TS5 (50 el (AL £ 95 pal SIS 935 55
S el s Ll g 359 (oo Juomwsl (588l ) sians Ll sl 453 a5 ol (sl ala ronia (sla
a6 55 &5 Y Al cnl oS 33l e 4 Lgls jus wub pla Jledalp3iiS e JocSelf Alignes ) g

5 gub o bl L Sy ol beis S s )l G 5 ols sl &S

iy b d5d s

aily J.i.:;

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




Ll 90 Lid )20 Lo (i w3 & wuwlsl Glbasl w) gion a535 Jals)sla Sip) £95 ol Sl
i 5o JoeSelf AlignLusijl v gioms aS el Ll wod pulmo 3l 5% eyl 9ol oo eyl ¢yao jus
S5a9) i )IS 03 )5 pF Ylelsaians Gl ailg g 550 b 23 Gl Sipbl) Ol s a5 33 355
)9l

Wearing Rings Problems dulw 33 sl sy (»ra Jgldie Je

ey bl bl Lo Sy Hui I8 b puis 0399 oawliel-)

P03 (53990 muwlio Lo i oslaiwl Jds a4 Lo Sy bl oalidl 1S 5 swola wlhdsgys-Y
S P90 SaS oawlie ) Wil 690 Hllb ¢ s bl je 3l Dliialssls wdsg)y 4 () 900
LSS oo JRiie S @

o Sy o S )90 oanliol uasy iz Jb Js & caliske Sla wroud s abold yauh @) s5 —awliel-Y
ey A0 590 S Ag) el Sl LSS 9 5-E

ey SUS L Jalaiols 93,5 2 ,5-0

Lo a7

&lo)l a8l muo g3 a5 V. 5 (0 S iy ol 5B Shy) (wled el ey W SVE plo -V
3o 5o o3l Z gl oy IS5 o wlgie & ey JAIS

9 I 9o @ LRecirculation ¢ suslio sl Jusd 3l Sibles )l o¥Sine JSlwo-A

Wearing Rings Instalation sl 33 sl Sis) o3

o was Shrink Fit w0 labail o) guas ailg » 590 b a0 Jals Da(wss sla i) Loy ol WLe
SLass )3 sl » Ly e gzt Jal pis ples )3 LT eSxe Jlasl Jl plizebol sl 0T 2 e9de 5 259
L) azmis D39 b S Jloial 5 35,08 (50 V1S L) 55 po Jl 52)5 oy w8 8l s aSab) phadssb)
aS g0 ol WA eb e pSme aily b s A S0 Set Screw gy 3ia bouwgssls 399 ol b
23 Eho o Il on G 3 085 (50 JS(a530 k) aily e 5 Sulw )8 Sio) o Joobd 3 D3 Ly i b Ehow
- 395 0313 =S s o)l lbabl e (3ay) Asly p 8 )3 YLK dewy Sy 5l

Wearing Rings Clearance pusbw )3 sl i) (i pJs

bly 3 5K b @le z5)35lals abl o8 ol sl b Sl Sl 38 sla iy alols b i IS
5 bl ablas Guled HKad Ly oF yxies wali il 3 sla ) B abbol) S8 ojlail gl ;5
SIS 5 1 Ky uin 0359 ey ale wla Ax ) alls p Ao yad Ay S axas Wi aS) shailed
Do 0318 Huuss 3abs Soub (500 AX8 T bl wlon LT AT g (50 0318 033 il ALK b 93 Ygoso aF

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




LEAKAGE- JOINT DIAMETER, mm
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Wearing-ring clearances for single-stage pumps using nongalling materials.
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bl duso les (50 Ui IS SRS jus ) Jsas

Minimum CHameter Clearance Minimum Diameler Clearance
Temp. up to 26{0rC Temp. over 280°C
L (500°F) (SO0F) N
wear fing. wear ring wear ring
nominal dlameter CAST-IRON NHCr, AlS CAST-IRON Ni-Cr. AIS]
STEEL 1113% Cr.-Tr. | CARBON-STEEL STEEL 1113% Cr-Tr. CARBOMN-STEEL

mm mim mim mim mm
127 <+ 1527 0.43 0.557 0.557 0,684
152+ = 177} 0,455 0,582 0,582 0,709
177 = 208 048 0,607 0.607 0,734
2037 ~ 2285 0,505 0,632 0,632 0,759
2R + 253 0,53 0.657 0,657 0,784
254 = 2797 0,555 0.682 0,682 0,809
279 + 304, 0,58 T 0707 0,707 0,834
3040 - 330 0805 0.732 0,732 0,855
3307 -~ 355} 063 0,757 0.757 0,884
355 = 380° 0.655 0,782 0,782 0,909

remawl 036 031 ey MJ.;[J)A»,.).\.M &9 Sl aly yo s I8 200 Jsanos

Mominal diarmeter Inducer clearance
Inducer mm
100 + 150 0.7
150 + 200 08
200 = 250 08

el 0350 03 SIAPIO10 subo gl 33 (Sl i) ui pIS s o) I3
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API 610 wear ring clearances.

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

Diameter of rotating member
at clearance joint, inches

Minimum diametral
clearances, inches

Under 2.5, ... .. iiiiiiiiiiinnrinnnrnnnrnes
2500t02999............. ssseasasssnnrrrnns
3000to3499. ... ...,
3500103999, ... i i
400004499, ... i s
4500104999, . ... i o

11000 t0 11,999, ...,
120000 12999, ... ...t
13000 t0 13.999. .. ... ....oitiirinrinnnenes
14.000 to 14.999. . ... O e CE e T T
15000 10 15999, . . ..ovvnininnnnininnnnnnnn.
1600010 16999, . .......ovvvnvnnnn. re R bLn
1700010 17999, . . ...oviriiiiiinnnnrnnras
18000t 18999, .. ... ..ot
19000019999, . ......ovviiiviiiinninnnnn.

........ 0.011

wotes: 1. For materials with severe galling tendencies such as 18-8 stainless steel or
operating temperatures above 500°, add 0,005 in to these diametral clearances.
2. There should be a minimum of 50 Brinell hardness difference in mating materials.
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Hook Puller for removing
Packing Spocers and Cage Ring
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Smothering gland and water-cooled stuffing box.
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Service Limitstions of Common Packing Materials®

i Y }':PII:i:|||_.5| | |
{max}’, Ibfin®* |
Pressure (maz)* | gage-fpm Temp, [max)
Facking material Ih/in® gage (kPa gage) [bar-my/s) °F (°C) pH range Comuments
Cotton LK} (GEE S XK iBE ) | 150 (5.5} 5T Momabrasive maberial; for cold
o | water aie diluabe salt solutic
S S ) . | B |
Flas/ramie 1K1 (s LES, 000 (658) | 150 {85.6] 5-7 High wet strempth and excelle
| resistance bo fungl snd
| rottag for cohd water and
! | dilabe salt solukicns
o - [
Plastic 1K (Ga8) IBEANND [65.5) | GO0 (215.5) L] Expellent s=aling qualities;
| reachs well Lo g'u:"]_
T et adljistments; con extrads ab
i higher pressuses if pot
o hacked up by braided
50 {1723) 4T 1,00H {14i5) ' 150 (B5.6) | ua}m‘;,ﬂ':;cﬁ;n;” o
Aehiestos, gmlusr- or ol LMD (53] 158,000 {55.4) 750 (306.8) 4-5 For bal oc cald water, brins
impregnsbe: — | 1. mild PP —
250 {1723) 7L R0 [165] B0 (260 | - et ot
Ak T T n % R . f = e
Iﬁ:ﬁffﬂl:ﬂﬁ| 250 {1723) #7100 (165) S0 (a6 2-10 Far mild chomicals and salven
Lesd 250 (1723} 471,000 (165) 40l {E3L.2) -1 Shaft slesve must have Hrinell
bardness of 500 cr mare; for
brat oéls and bailer-feed wate
Alurninum or eopper 250 {1723) | AT1,000 (165) TS {198, E) | A-10 Shealt sleeve must have Brinsll
hardness af SH ar meare; Tar
het wils and boiler-feed wate
TFE filament 250 (1735 471,100 (165} SN {2801 =14 Far corrosive liquids and Food
service: usaally requires
alightly higher break in
leakage
Arsmid fiber 250 (1728 471,000 (165) 500 {260 3-10 Strong resilient packing:
maxiznaum speed 1900 fpm
[96 m's); good in ahrasives
and chemicals
ﬂmphitr."r:irh-nn Q50 117238 ATL AN (16 TE 598, 5] =14 For corrosive ||,qr_||d5 ard |'|,;i5h
filament temperature applications
Cirafoil 50 {17283} AT1000 (185] TS (X084, E] {-14 Exeellemt cemductor of heat
from the sealing surfaces
aperates with minimum
leakage; exeallent radiakion
| resishance

“Continoous lubrication Introducted at the lantern ring. Tahle i only a guide. Corsult packizg manulacturer with
commiphete opesaling remilitisrs For sl mocommimdation,
ressure eelabes bo the apenating presure et the stuffing box.
“PY¥ dain based on 8 2-im (506-wm) shaft a2 1T5H) and 5800 rpm
Hamperaiuee & the product temperabee.
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. +HIS SHOWS A RIGHT HAND SPRING
IVAVAVY

Indicated by 'R' after Part Number

YV 4ﬁ_ﬁ THIS SHOWS A LEFT BAHD SPRING
E/" v Indicated by ‘L' after Part Number

Looking at the lapped face of the rotary sea! ring (marked
X In the sketches on the reverse side of this label),
ciockwlse shalt rotation requires a right hand epring,
and antl-clockwise shaft rotatlon requires aleft hand spring.

FLEXIBOX LIMITED

SOME TVPICAL EXAMPLES
X=LAPPED FACE OF ROTARY SEAL RING

X X
-ér‘.if"—'::lr %’:*-f:?%[h.--ﬁ i
Ve ] ?J'I“Jf_"'lﬂ}
L.H. SPRING R.H.SPRING

INTERNALLY MOUNTED SEALS

X /X

7 C T |
Bl |l

R.H.SPRING LH.SPRING

EXTERNALLY MOUNTED SEALS

X XX X

‘}T}%-{L;# mq&é \ Moe y*f/
R[0S R P
L.H. R.H. R.H. LH

SPRING SPRING | SPRING SPAING
INTERNALLY MOUNTED SEALS
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) Coeflicienl of
Rotating Stationary [riction
Carbon-grapbite (resin Glled) | Cast iron 0.07
Ceramic 0.07
Tungsten carbide 007
Silicon earhilde 002
Silicon carbide converted carbon 0015
Silicon carbide Tungsten carbide 0 “2_, B
Silicon carbide converted carbon 0.06
Silicon carbede 002
Tungsten carbide 0.08
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Slicling materials

L N

PY limit, — » —

in®  min
Rotating Stationary {bar-m/s) Comments
Carbon-gruphite | Ni-resist TO0 000 (35.03) Hedter thermal shock resistance
than cerambe
Ceramlc (55% 100,000 (35.03) Poor thermal shock resistance
ALO,) and imuch better corrasion
resistanne Usan Kiaesis
Ceramic (99% 100,000 (35.03) Beller corrasion resistance Uan
AI;D ;j % ﬁl;o; ceramic
Tungsten carbide 500,000 (175.15) With bronze-Glled carbon-
(6% Co) graphite, PV s up to 100,00
b N
=3 * —— (35.03 bar-m/s)
in® min
Tungsten carbided 500,000 (175.15) Ni binder for better corrasion
(6% Ni) resistanee
Silicon carbide 500,000 (175.15) Good wear resistance; thin
converted layer of $i-C makes
carbon relapping questionable
Silicon carbide S00,000 (175.15) Better corrosion resistance than
(solid) tungsten carbide but poorer
lhermal shock resistance
Carbon-graphite 50,000 (17.51) Low PV, but very good against
face blistering
Ceramic 10,000 (3.50) Good service on sealing paint
pigments
Tungsten curliide 120,000 (42.0:40) PV is up to 185,000 El; Ly
in®  min
{64.8 bar-m/s) with two
grades that have different %
ol binder

Silicon carbide converted carbon

200,000 (175.15)

Excellent abrasson resistance:
more economical than solid
silicon carbide

Silicon carbide (solid)

500,000 (175.15)

Excellent abrasion resistance,
good ecorrosion resistance,
and moderate thermal shock
resislance
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Stallﬁ':l.tr‘r' Seal Ring Gazket: Viton Viton Fluoroccarbon Buna N As Specified
Seal Ring to Sleeve Gasket: Fluorecarbon Viton Fluarocarbon Buna N  As Specified
i
_ J K L M X
Seal Ring: _ Carbon Carbon Carben Carban Az Spocified
Mating Seal Ring: Stellite Miresist Tungsten Carbide-1 Tungsten Carbide-2 As Specified
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Pi—PF2= PRESSURE DIFFERENTIAL, PSI.

JUe— FLOATING BUSHING A5 THROAT BUSHING

BOX PRESSURE- P2= 25 PS5l
FLUSHING FLUID PRESSURE - Pi= 50 PSI,
SHAFT DIA=2" BUSHING LENGTH =5

PRESSURE DIFFERENTIAL = P1—P2 = 50-25 = 25 P5|.
FROM CHART FOR 25 PS.L AND 2" SHAFT DIA. FLOW
I5 0.64 G.P.M,BUSHING LENGTH FAGTOR FOR Ifp BUSHING
IS .75, FLOW= 0.64 GPM. X 75+ (048 GEM.
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FLOATING BUSHING AS THROTTLE BUSHING
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RPM CONVERSION
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SHAFT OR SEAL SIZE

]
EXAMPLES |
SEAL SIZE| - TEMP —|— RPM — FACTOR | FLOW RATE
I 300 7000 | " 2.0 1 GFM
2 so0 _| 1780 1 _os _| Yecem
3 400 80 0.2 1 GFM
4 700 1800 1.0 2 GFM
s 600 800 0.2 Vagem
6 200 sl _oz2_1 1 gpM
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LIGHTBAND READINGS

O O

FLATThe fast prominent seal face band pattern produced at DMC Bands band at outar.adgas and Indicate wash out of the periphery due
and is flat to within one [ight band. Distance “X" is dependent on to the polishing process. This is  normal pattern-and is related to
the amount of air between the optical flat and the face, and has flatnass. Line AB intersects one black band. The argas contacted by
nothing to do with flatness. AB show the face out 1 light band.
(a) (b)
: " .
3 . ]
B ' b
Bands bend on one side and show an out of flat condition of 3 light 2 bands are intersected by Line AB and fall between 2 at the center
bands. Since lina AB intersects 3 bands as illustrated by arrows, this of the ring indicating 2% light band curvature. Line A'B’ intersect 2
pattern is out of flat beyand the acceptable quality level imposed on bands that curve in opposite direction to those intersected by Line AB.
Dura Seal Seal Faces. We assume point X indicates an egg shaped curvature of 2% light
(<) bands. -

Bands show a saddle shape out of flat condition of 3 light bands. Bands again show a saddle shape out of flat condition. However,
(@) “In this illustration, we have 6 bands intersected or B light bands out
of flatness.
1]

Band pattern shows a cylindrical shaped part with @ 3 light band Band symmetrical pattern indicates a concave or convex flat. In this
reading error. case, we count the total number of bands on the part. Line AB in-
tersects 3 bands.
{a) (h)
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Fig. | MEMBER
NOMENCLAT URE FIG. 2 "PTQ" & "HSPTO"
RECOMMENDED FOR PROCESS TYFE SINGLE END
SUCTION' VERTICAL SPLIT CASE PUNPS
CONNECTION "4"

CONNEGTION "B*

STATIONARY THROTTLE
BUSHING

FILOATING THROTTLE
BIUSHENG

FIG.3"PT" & "HspT™

RECOMMEMDED FOR PRAOCESS TYPE SENGLE END
SUCTION WERTICAL SPLIT CASE PUNPS

COMMNECTION "a" CONMEGTEON *

STATION
BLRSHING

[Z]

Z r

R FIG. 4 "HPTD™

RECOMMEMOED FOR PROGESS TYPE SIMGLE END
SUCTION WERTIGAL SPLIT CASE PUMPS

CONNECTION "a™

CONNESTION “g™

STATIONARY THROTTLE
BUSHING

FLOATING THROTTLE
BUSHING

FIG. 5 "PTo" 8 "HSPTO" CARTRIDGE

RECOM MENDED FOR HORIZONTIAL SPLIT CASE , BARREL TYPE
AMD VERTICAL PUMPS

CONNECTEN  "4" CONNECTIOM *g'

e U

STATIONAR
BUSHING

s T
FLEATING
BUSHING

FIG. & "PT" & "HSPT" CarTRIDGE

RECOMMENDED F-OR HORIZGNTIAL SPLIT CASE , BARREL TYPE
AMD VERTICAL PUMPS
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APPENDIX C SYMBOL DESCRIPTION

S‘E{EODLEH

PRESSURE GAGE, WITH BLOCK VALVE,

@ DIAL THERMOMETER. WHEN SPECIFIED.

(9 PRessURE swiTcH. wHEN SPECIFIED.

INCLUDING BINCK VALVE,

-[:j CYCLONE SEPARATOR

~LEAN PUMPAGE PIPING PLANS

k1 Y TYPE STRAINER

I FLow REGULATING VALVE
<3 BLOCK VALVE
-1+ CHECK VALVE

1|~ oRIFICE

=

NOTES: (a) THESE PLANS ARE REPRESENTATIVE OF COMMONLY USED SYSTEMS.

OTHER VARIATIONS AND SYSTEM
SPECIFIED IN DETAIL BY PURCHASE
PURCHASER AND VENDOR,

S ARE AVAILABLE, AND SHOULD BE
R OH AS MUTUALLY AGREED BETWEEN

PLUGSED COMMECTIONS
\ “ ] i FOR POSSIBLE FUTURE
CIRCULATING FLLID
PLAN 01 PLAN 02
INTEGRAL (INTERNAL) RECIRCULATION DEAD = ENDED SEAL pOX WITH MO CRCULATION
FROM PUNP DISCHARGE TO SEAL. OF FLUSH FLUID. WATER = COOLED hox
JACKET AND THROAT BUSHING RECUWIRED, UNLESS
OTHERWISE SPECIFIED.
| ﬁj
PLAN 11} PLAN 12
RICIRCLLATION FROM PUMP CA%E vamEy il

TESUL ATION FROM PuvD CESE THEL

MMER AND Chr;
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DIRTY OR SPECIAL PUMPAGE CONTINUED

WHEM
= SPECIFIED
L L

PLAN 33 PLAM 41
CINGULATION OF OLCAN LMD TO NCCINGULATION FROM FUME CAIE THRU CYCLONE
COUBLE SEAL FROM AN EXTERNAL SEPARATOR DELIVERING CLEAY FLUID THRU
CIRCUL ATIOMN STYSTEM. COOLER TO 3ZAL AND FLuID WITH 50LIDS
SEE NOTE (&) BACK TO PUNP SUCTION.

PIPING FOR THROTTLE BUSHING OR AUXILIARY SEAL DEVICE

MOTES: {al THESE PLANS ARE REPRESENTATIVE OF COMMOMLY USED SYSTEMS.
OTHER VARIATIONS AND SYSTEMS ARE AVAILABLE, AND SHOULD BE
EPECIFIED IN DETAIL BY PURCHASER OR AS MUTUALLY AGREED BETWEEN
PURCHASER AND VENDOR.

(b} FOR PLANS 51, 62, 61 AND 02, PURCHASER SHALL SPECIEY FLUID
CHARACTERISTICS WHEM SUPPLEMENTAL SEAL FLUID 15 PROVIDED. VEN-
DOR SHALL SPECIFY THE REQUIRED GPM AND PSIG WHERE THESE ARE
FACTORS. (SUCH AS WHEN AUXILIARY SEAL 1S OUTSIDE MECHANICAL
TYPE).

FilL PLUG

i,a"'d_::ml-:cnm —@'f‘:E:mtu
T

LEVEL GAGE VENT

RE&ERVOIR

PLAN 351 FLUG

DEAD ENDED BLAKKET {USUALLY PLAN &2
ME THANCL). EXTEANAL FLUID RESERVOIR  DTAIN VALVL
SEE MOTE IB&) SEE MOTE (B8]
PLUGIED VENT
OR e BOM EXTERAMAL
SOURCE
PLaAN &1 PLUGGED OF &IN T
TAPPED COMMECTIONS FOR FURCHASERS PLAN &2
USE. NOTE (B] SHALL APPLY WHIN EXTERMAL FLUID QUENCH { STEAM, GAS
PURCHASER |5 TO SUPPLY FLUID WATER, OTHER] SCC WOTE (). '
(STEAM, GA% WATER, OTHMER] TO g
AUXILLARY SEALING DEVICE. J
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COOLING WATER PIPING CONTINUED

——

COOLING TO PEDESTALS, STUFFIHG BoX
JAZEET AND REARIMG HOUSING W
ST RICS.

=]
™
EOoLINE TE PEDESTALS, STUFFINS BOX

JEIKET EMD BEARIMG HOURNG IN BERES
WITH PARALLEL FLOW TO SEAL PLATE.

e IH
CoOLIME T STUFMKG BON JACNET
WITH PARALLEL FLOW TO COOLER,

{coazn}
our
EH
| e —

COTLMG TO STUFFIG DO JACNET
AND BEARINS WSS (W SEMES @ITH
PaRALLEL Fud'w T CoOLER.

COCLIG TO FEDESTALS, STUFFING BN
HJLZEET MWD B Lmhed FRAME In SERIES
WiTe FERSLLEL FLOw TO COOLER,

HETES

=3 waLvE

HOH TIGHT FLON INSIC AT
WALVE "27 INLET ,BHUT-OFF VaLveE
VALVE TB° EEamtH FLOW CONTAOL ViLWE
WALVE "l:'| CUTLET, SMUT=CFF VALVE

(OPTION &L]

www.me-en.com
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Seal Sefecrion

NN ' NN\
,ti ‘&\\ ; L SN
____Ec_:‘:l._' . A2 ==

P 0] D N h T
Vo
B AR A DRI ¢ W PEODECT R E RO R el I'.“.“.........-‘ Lnabig (emo
H:: esml® B0 M CERAR w00 SelFei vl W OIE u-u.q:. ::.I:.::“|LH:.:T|.“ nﬁ.‘u. q-“‘ s
SIRT k) DRALE COMREOD NI sdiel Y FUSEEE S T B BT Wil Ea B WD rom e Feai e 1“.:"-.. l- R

“'-‘L;

P L LR o DRl B SIPERPEEIE I B B, Al i o e

—— L — — — — — O — S —  S— R
. S—— —— .

ARRANGEMENT A

t‘ Ex\\ Rt L}\ E\\\\ _’ZE

A =<1

e
LR ] P B el @
el Enell BIAL WUlsl AN - WE PROEAET PUEDSOWL G 0N, RO FLEPRTEL A L (e Pyee BBl PR £ B
T R R T e R LT AT VN WAL . WUWE sl B O e bl
Afmi sl GRENE COSSC] P RS LY PUSEIR A Fe0 BT EUED FRE S B B VAR PR LD PRV R b R el
T L L e e L T T Ty T R L T
. S — —— — —— S—— - — o — S - S —— o
ARRANGEMENT

-

”’;\/ /// LN

\Q\f’x\\\x N
tflml X L&{ [:::-r.ﬁ_;i —

r - A BB ARE NE
Bal BH Sl FOSSITR BOMILE STA - SEPOTEN PLWIS CRACW AN Jantns APl SO Lisi L, TEeTide PROVIDED P8 FRORCT s
B BRI P RERILTE LTS P I D SRESSR SN (SN P S N N e nen
S e N R R =y CEmsETIVEE 008 PUIVEL P, COSCE A1I0 £F Bessile FLuiE bg sep femels
ol mgilon o i e Ry POIE M P 8 ATIOLR. FRERFILAlDe o BRRELS 85 VS0 0N
» -, L L R e el R L L L

ARRANCEMENT C

Sesl arvenpemends based om piping plans included in
APL&I0 (Drsin and venl connection el shawn ),

¢ wmti wped
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Mechamical Seal Procice for Improved Pevfornuse

-

Fommd 1y sl A
e e e e rEe LASl eEEals DR ICT AR DROR U

LT ==

Fosaf in sl &0

Fepmeti agiadm el jge MEE Fed® filCesdi PeEEae BRI i
N P PELLE. PR REy R R LUEEILI R R FLPRMED
B FEY B PME P LY M ASE DO LRSS BN
wieAF I B B B .

i ¥

{

Noie. The usc of Plan 11 in conjunction with a Neck
Bush is inlended 10 incremse the pressure in the scal
chamber hence 1o provide a margin sbove vapour pros-
sure o cawure stablc face conditions. If this prasure
increase will be insufMicient, cooling of the product Lo the
scal must be wed, (Plans 21 or 23.)

P OBAL . PR e ERSEE LRSI NIPRY ERESL Y B LLE
Bl ik M OVEEE PEA L PSRN D el elE o
sirmifelRid I O LM,

ARRANGEMENT D

LT ) AR &
Tmadiiiem bo MSL PN IRT TR aead e DN, P - '\-ﬂl_-"-ﬂ e
AR hmy pRade CREmLIPORY eNSeSLLE PGS BT Fei B (1511 . ::- LT ] I““ : t :‘”
T L PRLRSAE G s B ele 0n ALSpRRSAlE BEFL W ||.|||. | H Tl W r -u |."
ulnqu H 1 J{' l- q,
[ E— ——— 0 — b — i — - _ H n‘

ARRANGEMENT
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Mechanial Seal Pracuve foe tmproved Performance

II|.\""'.f"'
v

v
S s
Z
7
N N

SN\ L txjﬁ\ﬁ“f :
1 7]

.Y

v ‘,' It :]

F s -+ - I
FLARE i) asp ap Pl Y e 1)
FEEEEE FITIRIA A e PR P ek L T WA AR B Plae feew Rad RS TR B TR TR
Ve M PRIEN. [A0(ReE g PRTLEES Seiem s RiDan AL T M REEEE 0w FREIVEE BN0EEE - Bhies wwnge,
ISUET LAN PRE. B siemiestend DOB0 OF DAL wARA L LAR§ IRERL RAD DR 06 AIPEAERIL BIM W B LS )N
L BVPEER R LR D B VR e R S
- e i —— - — —— -

S —— i —— ) —— —

r—g—| Now. The use of Plan 11 in conjunction with a Neck

T Bush is intended to increase the pressure in the seal
1171 chamber hence 1o provide a margin above Vapous pres-
J? sare 1o cnsure stable face conditions. I this pressuse

increase will be insulficicnt, cooling of the product to the
seal msst ber wnedd. (Mans 21 or 2.)

Fibal 30 aed &3

FITRACE Bl PR BN WA NE AP B a1 ]
Bipw BB DRE . FREQms) §FE PR LU LI T

:‘-u PEEED Gl DI, SR srEeRRE N ﬂﬂﬂﬁHGEHEHI H
BRI AR e e MBI R WP T

N

‘i\&\\l\_
S

R R e B Ll FeE DEnEeua el B e Bl PN
Urbilme i roe g Lt IR 1T M- s [l

B SIEPSERGL S0 O W e LAY LT LT
L W e

= ——

FELI i PR P Ca e OHE Bl gl
H\Iqmll Wl FLwip 0 TR m asd 1) mi
Ll I Beld i row u'lr. BTTBani | ew rony
W w8, e, he u-ﬂi-iu
Bl e Y b e L L B TS
—— -—"—-—-‘_1l—_'r—-_l——- - D T T -

1 — ——

ARRANGEMENT |
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Plan 1
Indggrad prvgenal] rdtrsuadon bom
P Sencharge o la s
il
=
.i I [ —
i
Plan 11
RApSaCulbiaiit WOM Dumd Cabe Peough
rilce 1 Lol
C-|—- When
-wl.l._\ Specied

H |

Flan 21
Racroulanon POm pung case hrsugh
ol Ce & Sodber 45 el

Plan 11
mwmmmuum
CHLIONE WAL S0 O Bl
Freagh (o0 10 360 8 Nead Prough
cadimt 10 weal and Ny wel Sodady Sach

I pumD Sutten

e

@ Pressure page waih block vale

(7) Ot mavmomaser

Mot

Clean Fumpage

L—F-i

— JI
o

Plan 2

T Pugpes
Eriulibag Fug

Cidd- e o i Biow el Py PouLBlaA

of Punh Mgaz. WD 00 Do s bl

2l e 0 Dued®en] sgored usiews

UG e lad
" S
T T T
el l 1 |I
Plaa 13 Flas 13

A s ro.iaan Wi [Ty { i Proegh
SRS 80 DIALE O S4al

Frranm
Jorcled

CLT.:.
= ]
ol

Bocrouldt on lirm pomg Lise thvough
SN ol g ang cooler 1o weal

Dirty or Special Pumpage
Whgh mm.L By RpCirrmgnced
o ¥, | by st i
]:::FJ_:’ :
L
10 {
Plan 32

g Tlan 1D Sl o sn et porCp Of
Cean lud (sew Now 3)

Legand
@ Pressett 5wl wolh ok walep

‘[:J Cyoore separake
@ Fiow irdoaion

ReCorpuiaion frgrm sl Cravdn
TG Cr ha i At Dol g g
Sl bon

s P
M i;*'“
il

Pand
RO # Culil o [rom el wih pung
g Iheough conier Bt back 1

Plan 41
RApcrodptan irogm pung cas s,
Tysione teca o debe erig cnde B
Theough cooier 12 seal ard hed »,
L8 BieTh 10 Pt BuChOn

St Yoapse svaner
-'Dr{'}- Bl ragu gy » B0
=< Boch vahe
1T Checxvame

-HP-- Ovice

L. These plass represent commonly wied apsens Ovier varkations snd systeres are v nilable and should be

spacifind in dessd by e purchuser or manally agreed spos by e parchaser and fie verder
2. For Flaa 31, éae purchaser shall specily the Musd characienistics, ssd ohe s endor siall specaly tha velume

ipadoes per matuie] and previare (jouiads por squary wek page) regued

Piping for mechanical seals from AP1 Standard 610, €th ed.
Petrobeum Inatitute)
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I

When spacited{,

/0

L]
| |

Plan 31
Ceac-arated Diprmet batissly meTpnod
sow Woie 2]

Exierral pretsurs
@ { seurca

T 8 —_
N

l r

Flan 53
Evtonral it reservor riee Mgie 21
Preswr ges mpmogetos o et
CFlLlalee 3 cesueeed

" Plgoed dram
Plan &1

o VEed eomracions for purenaser's
188 Note 2 shait sty when purthaser

ihMﬂlelhm.m.“,
L Jhl,ul.nrmww

Mg,

1 Thene plam iepresees commonty eved sysiemn. Ondver varigtions ol vyvarms are i Zable sad should bt
by the marchaser o0 mangally apreed spon by ihe peschaser and M veadar

‘ “'Pﬂﬂmmw,mmm-mmim-mwﬂuHmeMilimm The sendor
::‘:W'*: the volume (pailens per minuiel and prevare (POsnds per square Inch gage) roquired, whare

Mt ilaed oy clewaed

-t bew (e,

Plan §2
Evipsa busd rpgerecst [ama Nowe 31
bhsa Sl P TEEL o L 2 PR T
e DrCUMTN. 3 gl

Mas 4
Creulahsn ol gean Ny frore pn
Ehirha wpaiem fsee Mot 7))

Plan 42
Evternal 3sd guesch (3am, s
waler, o goe Note )
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Properties of Common Seal Face Materiak

(SolSo owaipo) Gl 9 ol g Ol Csiyinl ool

| Ceramic Carbudes Carbon
|ﬂmn. ¥ Tuinguen
Progerty Cast iirom Wireist  |(AlOg) | (AlOyY (6% Co) | Silicon 5-C .:.._Hs.-.--.m.ur,. Bronze | S-C Coav,
r__.“..._._.__.___.!l elasticily, 13-=156G Ihif169 n 50 L] $8-57 L5-40 L1 LB-14 =13
00 Bia® (3 100 MPs) | (S0<110) (T2=117) (221} | (245 eq] ] (RN =360} (172-276) | (7.2-243) ZE..EU_ (19.8=158)
Tensile sirengih, 5180 8045 % |n 1285 2063 15-0 -850 7.5-9 i
% 10" Ihy/in® (M) {44R-82T) (138-310) (138) | (2060 (A3 (142) (31-4d) [35=06) (32-f2) (14}
Coelictent of ihermal a8 A5-48 a0 |44 253 158 2834 8.1-0% 24-2.1 428
expansion X 10°%, {11.58) ILT=12%4) |(7of) (770 | (435 (138) (14=B12) | ATE=188] |(432=-308) |{432-5.76)
_l____u._“.—..._ﬂl.____ﬂ;.ﬂh
Therimal conductivily, 2356 BY.0% BS |45 41-48 41-80 18-1% () 885 30
Bru-ft/he15-5F (W/m-K) | (30.79-30.17) | (43:25-40.44) | (1070 (25.08) | (FO.63-8104) | (70.00-100.4) | (6.57-2076) | (10.38-15.57) | (1A84-14.70) | (51.8)
Diensity, 500868 (0fsi-0888 012 (01T | 058 o104 006i-0060 | 0083-0112 |0083-0057 |0.06T-0.070
Ibin® (kg/m¥) (TIBG-TA18) |(TSOT-T418) | (Se08) |(A7ed) | (18,31) (2879) (17T1-1900) | (227-3100) |(2297-2685) | (18541994
Hard Rowckwell Reekwell
Tirined] Riclwell A pte Shuse =
217-260 191-183 &7 BT ] B6-88 A 1 0 -85 70-92 B0
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Mrohaumipal S Pracnive Joe faspravead DMarfonmaince

Fanpnain Possifde canser Fecommemsdainusmrdrks

Chesk all eealing hnesan connetoed and
aperatonal.

eck that flowis motobstructed imoooling lines or
Juekers (e, g. , fromescabs formazion)).
Iserease the capasity el coaling B,
A recirculation or npsass Bush line may be
HEOAEEATY.
Check for possible rebbasg ol gome seal compongnl
om the shatt (see also ‘misalipeasent ahove ] Some
good painis to ched are: neck bl clearance;
whiarsnes baradan i rnmingeaal unks snd tha
sesl ehamber bare: the bore of the sear, andthe
sial plaie clearanix fram fhe elesve,

{1
(R

(3]
(4]

(51

Seal ruimsisg noa Fel.

lfihere s weoncern, advice is readily available from seal
mknulaeruress. Seal materials deficlencles may well
resullin dalerioradion EpumnSori0sion oF eXoeksive
heat,

Inadequaie s=al iype or seal macesial
foe duaty,

I3 CHECKS BEFORE DISMANTLING

[ addaten 1o natng any seal fadlure symploms, other checks priar o disassembly can be valuable, eitber direcily ario
[aciliare later deggnoes. Mast of these checks are straightforward and are carmied owt as routine by most enginsers.

Thus they are presented as a check-list to act as an “zide=meemaine”.

Tomic Checkliz Tapie Clreckiir
Tosschazardous  In such ciecs, all Secesiary procastions o Seal lezkage Safesy More: wll necessary precauthons musz
product b irhisg pviad prios b0 and dunmg assembly. [paciern ke observed during ey lenkage checio,

- eapecially il the Muid @ coxie ar hagardous,
Servicelifeof — Hoursofoperation. Dury cycle, siopesans, Amcuntand axiure of abscrmal beakage?
e e Liskageconstantor varishle?

gl =
Processchange . Bdeocify ssy change—ofien the kevio a ﬁm::ﬂﬁﬁ:ﬂﬁ:ﬁ
salulion - .
Relatedito chanprsafapead,
Sealmay bave been selecied om theory of tefmp:ralﬂtrarl;ﬁm’im prEi———
Process, Bod praclice. -
Changes influld presvore, cempe rature, or Posiblebrakage  Ansssembly drewing bsof grearassistance.
composltion. path(s) [f poasible, idendiy source of abacnmal
Frodes variatiomor fluctoacion, beakage whils equipment sstill operating.
o _ Lrispect exposed machine surfaces for
;H.Iil;lml_h:hﬂ Fluid g2aled (=eluding eeafaminani) Lﬂhﬁlmﬁﬁkusmmm.m sxamph,
'"f':'r_m“":'" Fluid pressure cmseal and in system. along shadi, under sdeeve, from s=al plate
Dequired Fluld iempesaisse ol sealand insystem. pasken, ele,
Flaid flow raze witkin the seal chamber, HTMJM;rEIh:!nD:-MI:UHIiL:I'n_:-JgrL a
. 1 L | 5
El:Tlcdﬁuu:l'.'iF'D'IJ-I'Prcssura'l:l“*I"’rilur: ;:tilnlg:T:aElu:;Fmes.;:mi:ll:I'-::m!n ¥
aia,
Cperaling shafi speedis). ;r}ﬁrllrﬂ"ﬂ'_qlh’:
; . - e beakuge:
5|:r¢-;|v.|ln|:l:r|:|n;cnnd.|.l:.ran:. secondary seal anszaling ring:
taching insombly draowing. secondary senl onsear;
Seal meembly drawing seal'paske on seal placsig);
: sealigekat under shafi sleave;
mlinan: i iracked ardamaged housing cumponest.
Iachine Lisehal even wieen &0 immuediately :
- Hydremtatie It possible, for example whhdowhleseals,
e A A testing el esting of equipsentess be & ful

Axinland redial bearing housing orshal
wihration.

Frequensy analviis o conlfirm out-of
balance, mialignmenl. e8¢, . urninl s chiss
ran beszapped for physloal chiscks,

matkexd af identifvisg thr leak path.

Witk ather s2al |, ofuilabds pesg
fixlare forsulbassembly pecssure fcsting may
be jezifizhle i large numbers of seals are
beingenamined
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Faifiire Dingrosls

Spenpiovs

Poasibie causes

Fequunmesmsriemy renprk s

e e

(K} Ensasre plpesirninnr machine misalignsms:ng ismi
caigingdisioeten ol sesd (soes {eapecinlly eal
suciion overhung Eypa pumps),

(9] Improeccooling Mush lines.

Secondary seal foncsaes
Secomdary sealsnichesd or
scratched during installation

Lenkage ol auil under pasrp shafi
daeve,

Typical actions fos suckenncerrsare ibollms,

{l] Woncwsccondary scale
12]  Cheek forproper lead m chamlens, busr remoessil,
BEg.

{¥] Check forcorrect seals with marmblsturer,
(4] Cheek fargarrect ssal malerialwilh

sl barer,
Cveraged 'OF ring
Compression saf of second ary soals
| kard and beicile).
Chemieal miack of sccond ary seals
[saftand sticky).
Seal hardware poncerns: Typical actions for such comcems ane s lullows.
pring failure, (1) Resewpapts,

Ervsion damape of hardware.

Corposion of delve mechnnlsms.,

12) Checkiorimprovedmaresinl mmilhilicy,

(3 Modify recisoulatos Now amanpemend to reduce
high wedozity jeis oo bardware. [nsiall cyclone
e Gy fo pessave #alids leom sedi ol aticee fow,

Pumpishaftvibraiion

Misalignment
Impellznshalt system imbalnnze.
Caviiation.

Bennag proldem.

Thiwill reduce seallife cven thomgh keakape may not he
immediately apparent. Soe Chaptor Y seolioes 9.1, 1.3,
and Y s tordetnils.

S seal fale

Egeipment mechanically outof fine
(i (PO LifaE paje S1ERn .

Ser nbove. In the cxtreme this can casse rubbing of the
&0l o heshalr,

Absasive produci [ causing orerssivn
soal face wear).

Typicalactions are nimeslat deiorsining the sourcs
af abrasives and preventing them sscumshiting al the
wgn| faces

(1} ITabrasives are insepenaion, hyposs lesdbane o r
1he scal faces willl improwe te sitmtion by keeping
ihe obrasive particles mowing and=sa reducing their
icndency inseitle omt or pocumtate s th seal
aren. A cyclone separator B olien slded b ihis
higpads ling (e e nper wim probkseunlés
regularlyeleared),

(2} ‘When abrasivesare forming becallyin the seal anes,
abypass Nush will kelp stroduce the maximum
produc st he seal cavaly af the cormec
inmparature. Abrassves form in thesgal arsa
hecmuse of the process liquid cooling dawn and
cryslallizingar partly solidifying, or bez pse ol
incal product cvapormion.
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& checklist of
checks.,

Fallure Miegmoir

1kd CHECKS DURING DISKMANTLING
povints warth noding, divided into three chlegovies; peneral, premalure foilure, and eic-life Falle

184,01 General checks 10.4.2  Premature filure ehchs
Tapip Cherkiin Topic ek iy
Seal surfaces Aveed disturbing the seal susfaces, Seul lices Examination for nicks, scrasches smd
J'Lm.ﬂ.ln'iFi.r‘I'.'ll:ll—.lﬂinl!ﬂhl‘fmm" Iriitmirea-
thansiz necessary for safe disassembly. low povene e magaifiestion can saisi-
Yisualexnminatian of scal faces js s filso sectioss 1,5 and 10,6,
included insection 10.5. nEs ;
—= - EI:lrl'll||:I|||:'J:I':'|.|1|3|i'lll'll|.".'lhﬁ'\.'l'llll.;|l_'|
DHimescininal The necessary marks and measurements s pElEm:
cherks duterming dirt frapped betwoen ihe fuogs:
distostion of anear both faces;
seal working lengih; i=vproperly Saished faces:
Efuaremess of scal faces (o shalt axis: see abus Section L6 reoptical Sl
romcenlricity ol senl fces toshaly anis: ehiccking.
sheftend play;
shaftmadial run cet, whip asd defleciios. Examinatian for thersmal s ress:
—g iy N from runmsag dry;
Possilss lgaknge F.aumln:uu:m-::urmr!_mmulmg.-I:nmnnu.- hl&ﬂlchr:i.:flu:?mnl-l:rn'i.ing;
pathis) cxposed far sl possible cnuses of abaaresl mHEling. froering galling, spalling,
|'I!'-I.k=ll'."|.'. blistering, ez,
Jnchc_-ir;ﬁlsnnd Examanation peior ta cleaning far: Secondarysenls  Exnminaton o
©
I'uru:i.;ncupun.l.‘fun:u; omitted seaks;
Wl delris; ) misiee bbb soaki;
small Eragmenis.or chips from broken nicks, sratches, cuts. and cears:
S twisted, cxiruded, or dstoried skt
COTOd N products: se gk
mtseelancous debriskleposies, sevrg marks o relotive sotstional
. : e movemen! bebween sceandary senl asd
Szl hang-up -.':'h:«:l::ru-rh:ng-uph_l.'nu:mn,ph.::uh:-;_hnlg.- mating surface: ¥
ahateand below itginstalled working excvssive volum change of compression
h Be r
length. 5ol
. - . : - fretting o sealing surfaces at seoands
Sl Avoid removing or obsewring any vitsl mlpffi:iun:. B 4
sub-sssymbly  evidkmeean ihe seal failure medhanises
cleaning (especially on the seal Faces). Deive Exnmination for
Avnid using wine Baushes, sharp 1oals, mechanism
abwasive cheanersor powerful solvent misusseashly:
cheaning apents [whick &an attack the misindexing;
elestomeric componeniz). amission
Packaging Foe soal manulacturer examination/repair. Check foe loss of secandsry seal
Hi.l]'l}'ﬁ-‘lﬂI11.'Ik|:‘I“.'-'ki||F'l.'r5I:|I1.:I||:|IIEI:I"‘¢'.'| in|-.-r|'|.~r|,:m_-|_-u.mnu:...-nlrn-n;-|-r..-|-mr|1nm.,
unessalicritical scats lor failure dingesasis, ek s nlicseals mnd bellws,
Packnging necds to be ol high standard s " o ] -
r,_-.,._-,_..,,..,,!;"f]_ ¥ ‘ Face leanding Examinacian [
hahean:

Al wire mounted idemlification tegs,
cic., which can dama ge parts intransi,

IEeCnFrec] Ry
misziisgenhly;
misindexing,
TSR]
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“XTERNAL SYMPTOMS OF SEAL FAILURE

A useful indication of the cause of a seal problem can often be obtained by analysis of the symploms experieaced in
service, These may suggest cither the remedy direcily or at least the direction of subsequent failure diagnosis. On
critical duties, instrumentation may be available to give further asiistance or portable devices can be used for condition

checking.
Syemprom Possible cowses Recommendanionsremarks
Sealsquesis during Tnisdespaite ansomnt of liquid o If et i s, & Ly pass Push line may be required. If
operation lubricate seal faces. (Note that mot already in use, the line or associated restrictions, e,
all dry seals squeal. ) orifices in the gland plate, may aced to be enlarged.
Carbon durt acvumulating Inxdequats amowrt of liquid o Seeabove,
on ceatside of seal area lubricate seal faces.
Liquid M vaporivingMinking Pressure in seal chamber may be excessively high for the
between seal faces. [n some cases type of veal and the fluid being scaled. Sce below for
ths leaves a residee which grinds pctions against vaporisatioa.
wway the carbon—graphite seal ring.
Seal spits and sputicrs in Product vaporinin g Tshisg scross Lhe Remedial sction s aimed at providing a positive liquid
operation (ofien caled scal faces. condition of the product ot all times.
popping) (1) Increase sealchamber pressuse i s powsible 1o
remain in seal operating cavelope.
(2) Chexh for propeer balance desipn with seal
manufacturer.
(¥) Change toa seal design oot requining so mwach
tempd rature manga (01).
(1) 1 et ot i, 8 gt Mush Diomee weill ke required.
(5) I already im wse, the bypass Rush line or assoclated
restrictions may aced to be calarged.,
(6) Incresse coolingof seal faces.
{7 Check for seal isterfoce cooling with seal
manulacturer.
Noir thet & review of balasce design requires accarate
ecwurement of seal chamber pressure, temperatuie,
and specific gravicy of prodect.
Scal leaks and wesscal Prodect vaporisingMashingacrossthe  Forremedial sction, see above. Note that kcing may
plate scal faces. saore seal faces (especially carbon-graphine ). They
should therefore either be relappsed of ienewed before
startisg upahier the vaporising conditbon has beea
rectified.
Scal drips sicadily If possible, firet determine the source of the leakage. Heavy leakage s eoremully from the faces rather

than 'O rmps, cic.
Primary seal comcerma: Typecal actions for sech comocrss are s follows.
Facesnotflar (1) Check lor moorrect installation dissessions.
) (2} Check for impropes se uhi or materials being usedin
Faces cracked, chipped or the applietion
blistered, (3) Check gand gasket for proper compression.

Distortion of seal faces for thermal
or mechanical reasoas | ussally
determined from wear paliern

on faegs),

(#)  Chech for gland plate distortion because of over
torquing of gland boles (this can cause faces 1o
become dissorted).

(31 Cean our kny foreign purticles between seal fages,
Relap oo of renew,

(&) Check for any installation or similar damage and
renew if ncocisary.

(7} Check for squareness of stulfing box 1o shaft and
similur eguipment condilion conceras. (Sce
Chapicr 9. section 9.2.)
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MNechmival Sead Practice for Igprmed Covfovmn oy

Mid-life tallure checks

Topic

Checkilsr

Seal faces

Exvaminaton for:

overall Corromion

leaching:

abnormal groaving:

crosion damage

excessve pitting. galling. and spalling:
thermal damage such as waviacss, heat
checks. cracks, blisters depasition of
solid materials. and overall thermal
dacolouration.

Wear profide check by:

naked ey examunation:

wse of ow incideace angle kght 1o
highlight featwres:

10% magnification, then S50 ;
mcasurement to determine the amouns of
A,

Sccoadary seals

Examnation for

CAtrEMOa,

cheeical attack oa both seal and izs
incerface murfaces;

excenive volume damage,
excessive compression set;
Bardening aad cracking

Drnive
mechaniym

Eximenation for:

fallure:
CACOIYE WAL,

Check for loss of secondary seal
nterference witen wsed for drive purpases,
.5, staticscals and bellows
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Furip Design o Manufacrure Jor Reliable Mechanicnt Saai Opevation
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AP 51, Bab blize sl oy shy pusly Siadliod sla Al glsl

(Extract from APJ 610 Censrifugal pumps for pemeral reflaery service Tth Edtion. Reprmted courtesy of the
Americas Petroleum lnstitute)

- Neres (a) Minimurm dimensions for seal chambers on over
sbuwrscrion bung pumps furnished with sleeve shafts
~ - Shal Minimum radial  Minimum togal
—3- inirnan clewrsnce diametey dimension length
A B C
et - e — T —
<2000 1.000) 5.750
N 2 125-3,000 1125 b5
=>3.000 1.250 7.000
. c Y (b) Minkmum dimensions for seal chambers on horl-
r cberacan rontal overhung pumps without shaft sleeve
Shat Minimum radial Minimum total
diameter dimension kength
A B C
<2050 0.875 5,750
>2.250-3. 2% 1.100 6,300
>3.250 1.125 7.000

BMparen! ohalRatdn

(c} Minimum dimenssons for seal chambers on vert-
cal in-line pumps without sleeve shafts

| — e —

Shaflt Minimum radial Minimuem total

chameter dimension length

A B C

i e —— —

o=t 2. 230 0.875 3.750

2.250-3.250 1.100 6.500

=>3.250 1.12% 7.000

= Seal chanber bore (dimensions in inches)
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Diass Requiremens for Seal Selecsion

b your saqulry.
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Flexibox gg¢3 Juw JUulso

W

Jolk Flexibox Juw JUule wulalad
(Statinary Seal Ring) i, 2 ,5-\

(Stationary Seal Ring Packing) .y »5 iy sl-Y
(Set Screw) oss)ls &% sla zu-Y

(Gland Or Sealplate)ais -3A

(Set Screw)oss)ls o sla z4-3B
Bush)(Safty sis 5 9-3D

(Gland Packing) sils i ysl-€

(Rotory Seal Ring)s) 53,-0

(Rotory Seal Ring Packing)s, s, Si)sl-#
(Spring is-Y

(Sleeve) galun-A

(Sleeve Packing) suums Sz sl -

www.me-en.com (SwilSo awrige) Gl g pal s Ol il oKL




B . & L .:;' pama.. 1 ! _l
N T &/ B )
| ﬁ_ S
[ = |.3 -l---l' -
L1k
= =1
! T T :;5;.9'1_ T B8
/R
] | W) ' 1
| ? ! JF i L ~ - [
Ly A1 I_IJ D J
|.._A | |_. g
Sealolggs Juw JUlKo wlalad

(Sleeve) gabus-¥
(Flat Gasket) ) oly S8 -Y

(Nut Compression)ess )lagss o pe-0
4SS 0 pueo

(Shaft Packing) Sus-#

(Socket Set Screw)oss )lanSs

(Gland Packing)esaly Juw Siuso-A
(Gland)eads Juw-1

(Mating Ring)«suws mlows-\ -
(Bushing)ails 59—\

(Screw)ga-\Y

(Packing Follower SuS; oS ofxe-1Y

alygd Juw JUulso
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|MP5LLEQ END OUTLET  FINLET
TANGENTIAL HOLE _j A BEARING END

V / i NN

' OUTBOARD SEAL
A E L NON-PRESSURIZED
'K'¢) BARRIER FLUID DESIGN

(670 or 676 TYPE) famrz:en FLUID

IN BOARD SEAL

BLOCK TYPE M.R.

(Shaft Sleeve) guluw:S1
(Seal Plate)wsals Juus:S11
(Gasket) = sws:S13

(Seal Face)aw wI:S14
(Gasket) sws:S18
(Gasket) =sws:S18-1
(Gasket) = Suws:S19

(Bellows Assy) p) ,J;_:S79

(Pumping Ring) »s:S90

(Snap Ring) 5, :S111

(Retiner Ring)oas )lagSs iy :S142
oSS S152

JBlse wslakad
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Jobd gl ol 4305 sigh Jaw
(Shaft Sleeve) suluun:S1

(Seal Plate)wsals Jumw:S11

(Gasket) =sws:S13

(Seal Face)aw wI:S14

(Bellows Assy) ) sb:S79
(0-Ring) iy, 51:S152

(Gasket) sws:S18

(Gasket) =Suws:S19

(Drive Collar)s y=xo wsoud:S58
(Lip Seal) ss —1:S95

(Setting Plate)osis ausis a:S103
(Snap Ring)eas jlags S :S111

< Hody Jaw JUs o
(Stationary Mechanical Seal)

(Shaft Sleeve) suluun:S1
(Packing Ring) Sus,:S7
= _eEE= S 120 (Seal Plate)wsads Jumw:S11
| | 0 | i '-\..I“ | _ (Gasket)=suws:S13
- | S e s ees | ® J_”
e =
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(Seal Face)aw wI:S14
(Gasket)\;&wf:S 18
(Gasket) =sws:S19

(Drive Collar) s =0 wsoumd:S58
(Anti Coke Device)ls) S5 aium:S62
(Bellows Assy) s sb:S79

(Split Ring)ass 95 iy »:S94

(Setting Plate) aukais 43,5:S103

(Lock Washer), a8 yil9:S115
(Gasket) =sws:S126

(Adjusting Collar) ebis a:S129

S8 dda s JUusle

4
D
)

D4

ol 5 pi8 3 o JSlSo oilobas
(Shaft Sleeve) guluu:S1

(Seal Plate)sus-S11

(Gasket) =sws:S13

(Seal Face) ss ol mlbous:S14
(Seal Face)sis ol mbuw:S15
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o

ol Sl ad sy

(Coil Spring) ,is:S16

(Spring Holder) ,is 023 )1245:S17
(Gasket) =sws:S18

(Gasket)wsus :S19

(Flange Bushing) Siui 52:S24

(Cap Screw)z4:540

(Retaining Ring)oas )lagss i »:S54
(Set Screw) zu:S57

(Drive Collar) S y=o @S58
(Setting Plate) aulais 43,5:S103
(U-Cup) s 1S4

(U-Cup Follower) s ol 5 ,=0:S60

S s Tt

Sis gl
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Slo) M Blo v Y €50 Sladia pnY Lo 938 s Jolis sl alols slasiy o Gwles slasi

S Jaw glgsl Jolis 558 sla Sy (g Sulw pd sla Sih)— 150 sl ey ,uY(Bolbk sk

DS 20013208 S8 gus p1aS Sk 5) S

wwles slaai ol

(O1l Seal)ly sws awls -l

(Lip Seal)la 85,5 -

sl abols slasis wl-Y

(Deflectors)la ) 538 May>-all

(Labyrinths)la i y0¥- o

(Seal Rings)s s sla K-z

(Wearing Rings) siulw »8 sla iy - all
(Bushs)la g

(Seal Rings) siés) sl Si)-z

o S -Y

(Compression Packings) s lis ¢ o5 sla SinS- el
(Automatic Packings) Sulossl £ 55 sla SiuSy-
V-Ring -\

o U-Cup-¥

O-Ring-¥

(Floating Packings) st & 5 (sl SiuSy-
(Piston Rings)la i) o simun-

SIS 29 8 Sl g yreS Sl Sy S, -V
Carbon Seal Ring Jled slasis T -¥
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Items for comparison

Gland packing

Mechanical seal

What wears and from
where leakage occurs

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

gide

Sliding surface on the main

What wear causes

Inside fluid leaks through a gap
produced between gland packing and
shaft sleeve.

No gap is produced between eliding
gurfaces because a spring works to
compensate & sliding surface as it
WEArE.

What to do aganinst
cauged wear

Tighten more the gland packing with
1 bolt.

No maintenance is required.

Leakage level

1 L /b. or more in some cases, causing
a great loss,

Within 8 ml /b. as a guide

Power consumption

High power consumption as sliding
surface area (or friction area) is large

Low power consumption as sliding
surface ares (or friction ares) is
narmow

Seal's eervice life

3 to 12 months, The sleeve also needa
renewing when the seal is renewed.

2 or 3 years on the average in case of
8 rotary seal

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

Difference in cost

Initial cost is low. But maintenance
cost will be higher if daiy additional
tightening and the renewal frequency
of sleeves are taken into account.

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

Scope of application

A narrow scope of application
because picking areé not suitable for

high pressure temperature
peripheral speed and slurry
specifications.

A wide scope of application because
s=als are suitable for high pressure,
temperature, peripheral speed, and
elurry specifications, _JI
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