UEL T

MECHANICAL S “\‘\\‘" i

For Centrifugal and Chemical Pumps, w It

"l

Agitators, Compressors, Refineries, Supply Il
Systems and Similar Applications / /
Il

I

I||'

|M.‘¢hﬂl‘liﬁﬂ|:_5-ﬂll

infegrity and
improved
efficiency

THE MAIN FOCUS OF DEL.CO GROUP IS DELIVERING
MAXIMUM VALUE AND HIGH QUALITY LEVEL PRODUCTS Quality assured

Printed in Canada



ELASTOMERIC BELLOWS AND MULTI
SPRINGS MECHANICAL SEALS

l | MATERIALS

r . B =
i e DU SN
' LY ESDrL

TYPE DU

EUAaLITTY assuUReD s



ELASTOMERIC BELLOWS AND MULTI )
SPRINGS MECHANICAL SEALS Materials

ﬁniL‘:ﬂ

Cuality assured

Material Identification and Coding

Bellows Material A

E - EPDM Ethwiene propylene Diene M-class nubber
P - NBR Nitrile Butodiene Rubber

V- VITON® flourocarbon rubber

K - KALREZ® preflourecaroon mibber
T - PIFE (TEF LON®E)

G - Comprassed graphite

X - FLUORAZ &

A - AFLASE

M - Hostelioy C4 DIN 2.45610
G- AISI 316 DIN 2.4571

F - AlSI 304 DIN 1.4301

M5 - Hostelloy C276 DIN 2.4819
T4 - AM 350 special alioy

§ - Chromum-molybden steel

Stationary rings

Q1 - SIC sinfered slicon carbide

Q2 - SIC reoction bonded slicon cabide
U3 - Tungsten carbide

V - Aluminurn oxide [ceramic 95%)

Y2 - Aluminurm cxide [ceramic 97%)

Rotary rings

A - Anfirmony-iImpregnated carbon graphite
B - Corbon graphite

@1 - Sinfered siicon carbide

@2 - Reaction bonded slicon carbide

U3 - Tungsten carbide

Construction material(s)

G- A8 316

F - AlSI 304

M5 - Hostelloy C2746

T4 - Carpenter 42

Té - AM 350 speciol alioy

§ - Chrormum-Molybden stesl




' ' ELASTOMERIC BELLOWS AND MULT]
Elastomeric Mechanical Seals SPRINGS MECHANICAL SEALS

DELCO

Quality assured

Operating principles and Fundamentals Behind Elastomeric Rotary Mechanical Seal

Centrifugal and rotary positive displacement pumps require controlling of the pumped fluids desire to exit through the stuffing
box, the area where the pump shaft enters the pump fluid end,

When operating the pumped fluid within the stuffing box sees a pressure higher than the surrounding atmaospheric pressure.
and on static lift opplications; during the priming cycle, the stuffing box will see a pressure below atmospheric pressure e o
vacuum. In either operating condition o mechanical seal will vitually eliminate the release of the pump age 1o otmospherns
and the entrance of air into a stuffing box when under vacuurm.

A basic mechanical seal is not a complex device. It consists primarily of a rotary seal face with a driving mechanism which
rotates at ihe same speed as the punp shaft. a stationary seal face which mates with the rotary and is refained using o glond
orin some pump models an integral stuffing box cover, a tension assembly which keeps the rofary face firmily positioned
against the stationary face fo avoid leakage when the pump is not in operation, and static sealing gasket(s) and elastormenc
strategically located to complete the seal assembly,

The rofating and stationary sedling faces commonly refered to as primary seal members, are materials selected for thai low
coefficient of heat and are compatible with the fiuid being pumped. Their extrernely flat; lapped mating surfaces, make it
extremnely difficult for the fiuid fo escape between them. The fluid does however, forms a thin layer or flm between the faces
and migrates foword the low pressure side of the faces. It is this boundary layer of fluid which is used ond required 1o coo ana
lubricate the seal foces.

To prohibit leakage along the pump shaft through the inside diometer of the rotary and stationary seal faces the mechanica
seal assembly uses o-ings, v-ings, wedges and packing, Commonly referred to as secondary sealing members these
components of the seal are selected based on fluid compatibility, temperature, elastormeric quality, and depending on fhe
fype and design of the seal they may perform in either a dynamic or static state.

Mechanical seal hardware represents the components required to apply mechanical tension 1o the rotating and stationary
seal faces. This hardware; depending on seal design, can include springs, bellows, retaining rings, and pins. Not to be
overiooked hardware materials must be constructed of suitable metaliurgy compatible with the fluid. An appreciation of sea
driving hardware s also extremely important when sealing viscous products as ample forque to rofate the seal must be made
avalable when the fluid is at its standing viscosity when starting a purp, and effective viscosity at operating conditions

Mechanical seal selection should never be addressed as simple, easy or standard, as it is this approach which resuits in
inadequate performance. A mechanical seal will only perform as well as all the sealing components combined and any
options and auxiiary systerns which may be required. Failure o properly address any portion of the mechanical seal chain
could result in catostrophic failure, down fime, considerable damage and expense, and most imporantly personal injury ana
possible domage to the environment,

Specific pumping application requirernents will determine the complexity of the seal design fo achieve optimum
performance, Mechanical seal configurations and options are as vast as pump models and designs. Addressing all the
appilication parameters and fiuid behavior characteristics will result in long trouble free mechanical seal service and enhancea
pump and process perfomance,
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Elastomers and Rubber Identification

KALREZ®

Perfluoroelastorner

Kalrez is a registered trademark of DuPont Performance Elastomens LLC, These ports are based on perflucroelastomeric maternial
which is compounded and molded into O-rings, gaskets, mechanical seals and specialty parts. Kalrez has excellent resistance
towards temperaiure and chermicals, some grades have a maxirum confinuous senvice ternperature of 346°C,
perflucroeiastomenc (FFKM) C-ings and gaskets are generally used in applications of aromatic hydrocarbons and in highly
corosive fluids and can generally withstand to a temperature of -7 degree Celsius to maximum of 480 degree Celsius, at which
point the matenal decomposes.

VITON®E

Viton is a registered trodemark of DuPont Performance Elastorners LLL.C.

and is an excelent elastornernc for use in high termperature applications. Also exhibits excellent chemical resistance to use in
harsh ervironments such as phosphate esters. Widely used in applicafions dealing with extrerne femperature andfor extrerme
chemicals. It is suitable to use with most chemicals. Makes it a popular elastomenic in chemical processing, paper / pulp mills,
varous chemical, acid and soivent opplications. Use in tough sealing applications requinng extreme chemical resistance such
0s O-Rings, Hydraulic seals, Pneumatic seals and mechanical seals.

TEFLON®

Teflon s a registered trademark of El. DuPont de Nemouwrs and Company (DuPont]).

The molecular structure of PTFE consists of long chains of carbon atarms fully saturated by flucrine atoms. PTFE component parts
for applications that require the high purity, chemical resistance, and thermal & electical properties of performance and display
exceptionally low coefficients of friction. Teflon flucropolymer resing have exceptional resistance fo high temperatures, chemical
reqachion, comosion, and shess-cracking and can be used to fabricate o-ings, gaskets, mechanical seals and mechanical pars.

AFLAS®E

Aftas is the frademark of AGC Chemicals, Asahi Glass Co. Lid,

Aflas is resistant o highly reactive organic and inorganic chemicals. Aflas is highly resistant fo autormotive cils heavily formulated
with arnine additives. Aflas Is suitable even in diy envitonments, such as gear seals, mechanical seal and can be used to
fabricate o-rings, gaskets, seals, packing where PTFE resin seals are not suitable,

FLUORAZ®E

By Greens, Tweed & Co.

Fluoiaz delivers an excellent perfarmance in a variety of harsh environments, including the deep-well diiling, chemical,
petochemical, aerospace, automotive and refining industries. This versatile compound outperforms fluorocarbon and other
conventional elastormers, even in the most severe circumstances. Fluoraz is derived frormn a modified structure of
tetraflucroethylene and propylene copolymers, providing significantly longer and more reliable service in a broad range of fluids,
especialy at elevated termperatures. Standard and customized. its excellent perfornance in steamn, hot water and nearly all
caustics allows it 1o be the elastomer of choice in sterle water-lor-injection, clean stearm, and steam-in-place and clean-in-
place systerms,
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Material Applications

Elastomeric Temeprature and Application Limit

Elastomer Code Min. Termperature limit

PTFE

KALREZIS®

FLUORAZI®

VITON® -22°F /-30°C

NBR -40°F /-4D°C 250°F (121°C
EPDM -40°F /-40°C

300°F / 149°C

-22° /-30°C

14°F /-10°C h

NEOPRENE N

AFLAS® A

Masx. Application

Chemical resistant
[Genenal)

r High Termperatures and
i Chermical opplication

High fermperature and
chermical application

Qil field ond general
application

Genanl duties

Hot water and genenal
duties

Refigeration appication

Qil, industrial field, steamed
high chemical application

Best Performance and Working Temperature Condition For Seals Ring

Material
Solid Tungsten Carbide

Solid Carbon-graphite

Soiid Reaction Bonded Slicon Carbide

Solid Sinterad Sikcon Carbide

Solld Antirnony Impregnated Carbon Graphite

Solid Pure Cengmic (AI203)

Max. Termperature

150°F 400°c

525°F 275°C

800°F 4i0rc

800°F 430°c

700°F 3roc

350°F 180°C
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DL Sevies is the most commonly used seal, It has on ingenious unifized body constuction cesign with compact shucture. The seal face is diven though
L" ring and the spring and allows for fast and easy instatation and replacement, Elastormer diive fing grips shaft to provide positive sealing ond drive
without set screws o dive pins. There are no bonded joints ond all the face matarials are inferchangeable It is suitakie for centrifugal, retary, furbine
pumps, and compressor, blenders, chilers, and other rofary equipments. Also highty recommended for duties with media containing solids such as
waoste water freatments, sewage appiication, agitators, pulp and paper, food oCessng, manne, many woter-bosed and other general applications.

TYPE DL Dimensional Data TYPE DL2 - DL2/Z Dimensional Data
Code ds dl g2 d3 ad

2 L3 LK Code ds dl  dz2 da dd =2 L3  "LIK
0o 1o 225 240 184 211 145 100 245 00 10 25 240 186 a1 5G9 100 359
0120 12 250 265 206 3, 150 100 250 0120 12 250 265 206 g3y 259 100 359
0140 14 285 30D 224 251 170 w0 270 0140 14 85 300 226 5 B4 100 384
0180 15 285 300 234 261 170 10,0 27.0 0150 15 285 300 236 261 284 10.0 384
T Y 285 300 244 270 10 w0 270 0160 16 B5 300 M6 7 R4 100 384
0180 18 320 335 2O O195 115 M0 0180 14 320 335 262 331 W00 NS5 415
o1sn 19 30 W5 s MY 25 11LS 330 0180 19 370 385 276 M1 00 NS 415
0200 20 270 385 284 351 215 115 330 0200 20 370 385 286 351 300 118 415
0220 22 370 445 325 w1 225 N5 330 0220 22 WO 445 316 0 328 115 415
0240 24 425 445 326 |y 25 115 M0 0240 24 425 445 316 390 325 115 440
0250 25 425 445 336 al 230 115 345 0250 25 425 445 335 401 325 115 440
0280 28 49.0 51.0 357 431 245 11.5 J8.0 0280 28 490 510 367 431 380 11.5 46,5
0300 a0 535 510 384 451 265 115 MBS 0300 30 535 510 386 451 IS0 115 465
0320 32 £35 555 41.% 481 2758 115 390 0320 312 5315 555 416 481 30 NS5 465
0330 33 535 bS5 414 481 275 115 390 0330 13 535 555 416 481 350 1.5 465
0350 35 570 590 434 50,1 285 115 405 0350 35 570 %90 436 S0 30 NS 485
0380 38 590 AID 484 6.0 300 140 440 0380 38 590 610 4B6 61 365 14.0 50.0
0400 40 620 &40 504 581 10 140 440 0400 40 620 640 506 81 360 140 500
0420 a2 650 &80 524 60.1 300 : 44,0 0420 42 650 &80 526 &01 360 - 50.0
0430 43 455 &R0 K14 &1 300 140 440 0430 43 655 6BO 536 611 6.0 14.0 500
0450 45 480 710 554 &30 300 140 440 0450 45 680 710 556 631 360 14,0 50.0
0480 48 0.5 730 588 461 305 140 440 0480 48 705 730 S58m 661 38O 140 500
0500 =0 740 7170 &ls M 305 150 455 0500 50 740 770 616 700 365 150 530
0530 53 785 815 &dé 731 350 150 480 0530 53 785 815 646 731 365 15.0 515
0550 55 B1.O 840 866 751 350 150 500 0550 55 810 840 666 751 365 150 515
0580 =8 855 885 &4 781 370 150 520 0580 58 855 BAS 695 BT 415 150 565
0600 50 8BS 918 714 801 380 150 530 0600 &0 885 915 76 801 415 150 565
0650 &5 935 970 Teé B5.1 400 150 550 D&50 &5 935 970 Jes 851 415 150 565
0680 B a5 1000 794 901 400 180 580 0580 & 965 1000 Tos 901 415 180 592
o700 70 205 1020 825 921 400 180 s80 oro o 995 1020 815 931 487 180D &n7
050 75 1070 1110 875 871 400 182 582 0750 75 1070 1110 875 971 4a7? 18.2 677
0EDD 8O 120 1160 94.4 1051 400 8.2 58.2 0800 a0 1120 160 946 105.0 480 18.2 66,2
0850 &85 1200 1240 994 101 410 182 592 0850 85 1200 1240 996 100 460 182 4.7
0900 0 1270 1310 1046 1151 450 (B2 &3 o900 oo 1270 1310 146 11501 510 182 @03
0950 45 1320 13701096 1201 460 172 157 0950 o5 1320 1370 1086 12001 510 17.2 6.7
01000 100 1240 12201148 1251 857 172 a2 01000 100 1240 1290 146 1251 510 17.2 68.2

Matnc skes, From 10,100 mm
Fithng kangth doieconce: o 10..20 mm = 1.0; o8 22.30 rmm = 1,5; ds 32,100 rmm = 2.0
L2 = Stondoed seal woring lengit, *L1K = Based on pa and sthalionany seat G,
Dasign and tectuing ;| Comphing win DINZA080
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Pressure and Velocity Limits TYPE DL Mechanical Seal View

Table 1 .
DS
25 T L 350
20 Sandard oparation up 1o 15 s § 3000 fpm L 300
\\ | 250
15 L
Trocking goanst Cup Mounted \ 20
design seatirmabng fing
10— S i . 150
[ 100
5
250
0 0
0 20 40 &0 B0 100 (mm)
Seal Size

TYPE DL3 - DL3/Z Dimensional Data

Code ds dl d2 di [ LI L3 LiK
0o 10 225 240 184 211 334 100 434

0120 12 250 265 06 231 334 100 434 - — 2
0140 14 285 200 226 251 334 100 434 Material Availability and Technical Data
0150 15 285 300 234 261 334 100 434

0160 16 285 300 244 271 334 100 434
0180 18 320 335 262 331 375 115 490 Bellows PoE-V-A
o1sa 19 370 35 2746 341 315 1.5 4v.0
0200 20 370 385 288 351 375 1.5 490
0220 22 370 445 324 w0 315 11.5 49.0

Rota A-B-Q1-Q2-U3

0240 24 425 445 326 390 425 115 540 ¢ Qi-

0250 25 425 445 336 400 425 115 540

0280 28 490 510 367 431 425 115 540

DMO0 30 535 510 384 451 425 115 540 Stationary Face uz-v-v2-qi1-02

0320 32 535 555 416 481 475 115 590

0330 33 535 555 414 481 475 115 590

0350 35 570 590 436 500 475 115 590 Spring G-M-F

0380 38 590 610 486 561 4s0 140 600

0400 40 620 440 506 581 485 140 600

0420 4% 650 &BO 528 400 510 - 65,0 Metat parts sef i

0430 43 655 680 B3 611 510 140 450 .

0450 45 680 710 556 631 510 140 650 Up to 20 bar / 290 psi { upon GI
0480 48 705 730 586 641 510 140 650 Max. Prassure matin fing, Table 1, 2&3)
0S00 S0 740 770 616 701 505 150 655 |

0530 53 785 815 s46 731 90 150 740 . R
0550 55 B10 B4D 666" 751 590 150 740 Max. Speed [Tp:;]d;;':]' U A5+ 3000 i

0580 58 B55 &85 696 78.1 890 150 74.0
D00 & 8BS 915 TLa& 80 590 150 740
0650 &5 9356 970 7ab 851 &9.0 150 840 Available Sizes 10 mm 1o 100 mm

DeBOD 42 o485 1000 79.6 0.1 487 180 B&7

o700 7O Qa5 1020 B25 921 487 180 8567 ]

o750 75 1070 1110 875 970 687 182 847 Temperature Limik: A0°C to +205°C / -40°F 1o +400°F
0800 B0 1120 1160 946 1051 780 182 962 {Upon Elastomer)

0Bs0  E5 1200 1240 99.6 110 740 182 942

000 90 127.0 131.0 10446 1151 740 18.2 942

0950 95 1320 1370 1096 1200 Te0 172 932

01000 100 1240 1290 11446 1251 160 172 932

Matic sipes. From 10,100 mm

Fitting length tokwance: os 1020 mm = 1.0; ds 22.30 mm = 1,5 &5 32,100 mm = 2.0

12 = Sondod sedl working length. L3 © Based on Smotoncry Seal G9.

Deasign ond featuring : Complying with DINZ4%40
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Installation

Assemble underexira-clean condition.

Make sure all edges, The lead-in edge of the shaft o
sieave, shoulders and transitions which come in to
contact with the sealing parts during instaliation ane
sufficienty chamiered of round off | Table 5 ), wet the
ciaan shaft with some low-surfoce tension water (odd
detergent] of lubrcate with siicon greasa, then feed the
ballows with a siight twist in clock wise direction on fo tha
shaft,

Important Note:

Mo fightening, ko forcel

Mever ploce rofary and stationary seals onto thedr seal
foces; Rotary and stationary seals with seal foce defects
& wormn out foce or domaged secondary sects should not

Recommended Chamfered Lengths Shaft

(X2) Seat Sizes:

1.5 mm chamtared length for size 10 1o 18 mm

2.0 mm chamferad length for size 19 1o 48 mm

E‘g 2.5 mm chomiered length for size 50 to 75 mm
3.0 mm chamferad length for size 80 to 100 mm

%1

——-—-..__‘_\ o
1.00rmemn Rodius ?7\-\-

For ease of Installation, the lead-on edge of the shatt or
sleeve should be chamtferad as shown.

(1)5eal Szes:

5 mm chamitered length up to sze 25 mm

6.5 mm chamferad length for sizes 25 to 63 mm
8 mm chamieed length for siees 70 to 100 mm
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Multiplier Factors for Water and Hot Fluid

Table 2 Multiplier Factor
1.2
Caroon va) Tungsten Cclb'd&
0 \
0.8 \
Carbon v§, Cesamic
Corbon s
0.6 Slicon Caorpide I
0.4
Silkcon Cortce v Slicon
Copbide
0.2
0
0 20 40 &0 80 100 120 140 160 °C
Temperature
I
Table 3 Selection Consideration Multiplier
Factors
seqled
Fluid Patrol, Kerosene o betfter x1.00
Wiated, AGueous Solutions Lighter Exornpias for Detetminin
¥ . ining Pressung and Velocity hulfibiar
Lubricity Hydrocarbon (s.g 0.45) x0.75 Foctors Urrit [Toble | ond 2)
| { Secl; T0mm ciomete
Carbon vs. Siicon Corbide or Sicon Produch Water
Corbide Converted Graphite vs. Siicon Foca and seat matedal: Sicon Carbice vs. siicon Corbide
Carbide % 0,80 Oparating termpeiotune; +50°C) 22°F
Face and Opatcting speed: 3600 o
seat Tungsten Carbide v. Tungsten Carbide %0.60 Using Pressure/velocity Limits (Tatla 1], the madrmirn plassiuse
) would be 15 bors/217 pal
Materials Carbon vs. Aluminum Oxde of
Austenitic Cast ron x 0.60 Fromm [Tabie 2) Muipher Foctors tobies, apply the miutipler
factons for the spadiic senice requinements
Siicon Corbide vs. Siicon Carbide x 0.50 15 bar (217 psil x0.75 0,50 1.00x 1.00 = 5.63 bor / B2 psi
T - 1 Theralore, for fhe exampie ghven the maximum openafing
Sealed Up to 80°C M1 75°F x1.00 pressune s 5.63 bar [ 82 pai
Fluld 80°C o 120°C/1 75°F fo 250°F x 0.90
Temperature Above 120°C to 180°C/250°F 1o 355°F % D.80
Above 180°C to 230FC/355°F to 445°F x 0.65
Up to 1800mm x1.00
Spead

Above 1800 to 3600 mm x 0.85 '
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Table 2

Multiplier Factor
1.2
Corbon va) Tungsien Cclt:--d-:r
0.8 \
Corbon v, Ceiamic \
\ Carbon §s
Silicon Copide
0.6 -\
0.4
Shicon Carthide vs. Slicon
Cipbicia
0.2
0
0 20 40 &0 80 100 120 140
Tempern?ure

Pressure and Velocity Multiplier

Table 3

Sealed
Fluld

Lubricity

Face and
seat
Materials

Sealed
Fluld

Temperature

Speed

Selection Consideration

Patol, Kemoseng or better

Water, Aqueous Solutions Lighter
Hydrocarbon (5.9 0.65)

Carbon vs, Silicon Cabide or S8icon
Cobide Converned Graphite vs. Slicon
Cabide

Tungsten Cortege v. Tungsien Corbide

Coarbon vs. Alurminum Owice o
Austenitic Cast ron

Silcon Coroide vs. Sicon Carbide

Up 1o BO°C /N 75°F

80°C 10 120°CH 75°F to 250°F

Above 120°C 1o 180°Cr250°F 10 355°F
Above 180°C to 230°C/355°F fo 445°F

Up to 1800mm

Above 1800 to 3600 pom

Multiplier
Factors

x 1.00

x0.75

x 0.80
% 0.60

¥ 0.60
% 0.50

x1.00
x0.90

x 0.80
x 0.65

x1.00

x 0.85

Exarmiples for Determining Pressune and VBocity Muipiss
Fachors Limif [Tabde 1 and 2)

Saal: T0Ormrm diameted

Prodiuct Worler

Face and seat matenal: Silcon Corbide ve. slicon Corbide
Operating termpesatee: +50°C/ 22°F

Operating speed: 3600 rpm

Using Pressuraalocity Lirmits [Tobla 1], 1he rmddrmiurm pressuns
wiould b 15 baoats/217 pai

From (Tobie 2) Mutiplies Foctors 1obies. opgly e rrulkipher
facton for the specific service requrements:

15 b (217 pail x0.75 x0.50x 1.00x 1,00 = 5.6) bor/ 82 pss
Tharelome, fol the exarmpis given fhe mormum cpenating
pressune s 5.63 bar f B2 psi
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Installation Recommended Chamfered Lengths Seat

Assamble underextra-clean condition.

Wake sure all edges, The lead-in edge of the shaft o

sizeve, shoulders and fransitions which come infa

contact with the sealing parts during installation are /
sufficientty charmfered of round off | Table 5 ). wet the i

clean shoft with some low-surface tension water [aod

detergent} or lutncate with slicon greasa, then feed the r
Deliows with  slight fTwish in CIOCK wise direchion on 1o the Fl
shaft,

Important Note:

Mo tightening, Mo forcel

Mever ploce rotary and stationary seals onto thelr 520
faces; Rotary and stationary seals with seal foce dafects
& worn out foce or damoged secondary 52015 should nct

Recommended Chamfered Lengths Shaft

[X2) Seat Sizes:

W 1.5 mm chamfared length for size 10 fo 18 mm
Brack IS 2.0 mm chamfered length for size 19 to 48 mm
e | 2.5 mm chamfensd kength for size 50 to 75 mm
¥ 3.0 mm chamferad length for size 80 to 100 mm

1
——-—__‘_\] sz 10
1.00mim Radws e f--'

For ease of installation, the lead-on edge of the shoft or
sleave should be chamfered as shown,

(%1520l Sizes:

5 mm chamfered length up 1o size 25 mm

6.5 mm chamfered length for sizes 25 to 63 mm
& mm chamfered length for sizes 70 to 100 mm
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Please contoct DELCO if you require up to date specification.

All data in this catalogue could be copled and used by refeming to the main source,

All the specification and sizes in this catalogue could be changed due to industrial configuration without any previous nolicasion.
DELCO ROYAL MANUFACTURING INC. STI.



