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Materials

Material Identification and Coding

Bellows Material

E - EPDM Ethwlene propyiene Diene M-class nuboer
P - NBR Nitrile Butodiene Rubber

V- VTON® flourccarbon rubber

K - KALREZ® preflourecaroon mibber
T - PTFE (TEF LOMN®E])

G - Comprassed graphite

X - FLUORAZ ®

A - AFLASE

M - Hastelioy C4 DIN 2.4610

G - AlSI 316 DIN 2.4571

F - AISI 304 DIN 1.4301

M5 - Hostelioy C276 DIN 2.4819
Té - AM 350 special alioy

§ - Chromum-motybden steel

Stationary rings

Q1 - SiC sintered slicon carbide

Q2 - 3IC reaction bonded slicon camide
U3 - Tungsten carbide

V - Aluminum oxide [ceramic 95%)

Y2 - Aluminurm cxide [ceramic 97%)

Rotary rings

A - Anfirmony-iImpregnated carbon graphite
B - Corbon graphite

Q1 - Sinfered siicon carbide

Q2 - Reaction bonded slicon carbide

U3 - Tungsten carbide

Construction material(s)

G- AISI 316

F - AISI 304

M5 - Hastelloy C276

14 - Carpenter 42

16 - AM 350 special alioy

$ - Chromum-Molybden steel
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Operating principles and Fundamentals Behind Elastomeric Rotary Mechanical Seal

Centiifugal and rotary positive displocement pumps require controling of the purmped fluids desire to exit through ihe stuffing
tox, 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 sumounding atmosphenc pressurs,
and on stafic lift applications; during the priming cycle, the stuffing box will see a pressure below atmospheric pressure (e, o
vacuum. In either operating condition a mechanical seal will vitually eliminate the release of the pump age 1o atmosphere
and the enfrance 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 the some speed os the pump shaft. a stationary seal face which mates with the rotary and is refained using o gland
orin some pump models an infegral stuffing box cover, a tension assembly which keeps the rofary face firmily posifioned
against the stafionary face fo avoid leckage when the purnp is not in operation, and stafic sealing gasket|s) and elastormenc
strotegically located to complete the seal assernbly.

The rotating and stationary sealing faces commonly referred to as primary seal members, are materials selected for thair iow
coefficient of heat and are compatible with the fiuid being purmped. Their exfrermely fiat; lapped mating surfaces, make it
extremely difficult for the fluid to escape between thern. The fluid does however, forms a thin layer or film between the faces
and migrates toward the low pressure side of the faces. It is this boundary layer of fluid which is used and required 1o coo ana
lubricate the seal faces.

To prohibit leakage along the pump shaft through the inside diometer of the rotary and stationary seal faces the mechanico
seal assembly uses o-ings, v-ings, wedges and packing. Commonly referred fo as secondary sealing members these
components of the seal are selected based on fluid compatibility, termperature, elastorneric quality, and depending on the
type 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 to the rotating and stationary
seal faces. This hardware; depending on seal design, can include springs, bellows, retaining fings, and pins. Not to be
overlooked hardware materials must be constructed of suitable metaliurgy compatible with the fluid. An appreciation of sea
clriving hardware is also extrernely important when sealing viscous products as armple torque to rotate the seal must be mooe
available when the fluid is ot its standing viscosity when starting a pump, and effective viscosity at operaling condifions

Mechanical seal selection should never be addressed as simple, easy or standard, as it is this approoch which resuits in
inadequate performance. A mechanical seal will only perform as well as all the sealing components combined and any
options and auxiliary systemns which may be required. Failure to properly acddress any portion of the mechanical seal chain
could result in catastrophic failure, down fime, considerable damage and expense, and most importantly personal iniury ana
possible darmage fo the environment,

Specific pumping application requirernents will determine the complexity of the seal design fo achieve optimum
performance. Mechanical seal configurations and cptions are as vast as pump models and designs. Addressing all the
application parameters and fluid behavior characteristics will result in long trouble free mechanical seal sevice and enhanced
pump and process performance.
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Elastomers and Rubber Identification

KALREZ®

Perfluctoetastormer

Kalrez is a registered trademark of DuPont Performance Elastomers L.L.C. These ports are bosed on perfluoroelastomeric material
which is compounded ond molded into O-rings, gaskets, mechanical seals and specialty parts. Kalrez has excellent resistance
towards ternperature and chemicals, some grades have g maximum continuous senice termperature of 3446°C.
perllucrogiastormenic [FFKM) O-ings and gaskets are generally used in applications of aromatic hydrocarbons and in highly
corosive fiuids and can generally withstand to a temperature of -7 degree Celsius to maximum of 480 degiee Celsius, at which
point the rmatenal decomposes.

VITON®

Viton is a registered trademark of DuPont Perforrmance Elastormers LLC.

and is an excellent elastomeric for use in igh termperature applications. Also exhibits excellent chemical resistance to use in
harsh ervironments such as phosphate esters. Widely used in applications dealing with extrerne temperature and/or extreme
chemicals. it is sultable to use with most chemicals. Makes it a popular elastomenic in chemical processing, paper / pulp mills,
various chemical, acid and solvent applications. Use in tough sealing applicafions requiing extrerme chemical resistance such
a5 O-Rings, Hydraulic seals, Pneumatic seals and mechanical seals.

TEFLON®

Teflon 15 a registered trademark of B DuPont de Nemouwrs and Company [DuPont).

The molecular structure of PTFE consists of long chains of carbon atoms fully saturated by flucring atoms. PTFE component parts
for applications that require the high purity, chemical resistance, and themmnal & electrical properties of perfornance and display
exceptionally low coefficients of friction. Teflon fiucropolymer resing have exceptional resistance to high temperatures, chemical
reqaction, comosion, and stess-cracking and can be used fo fabricate o-rings, gaskets, mechanical seals and mechanical pars.

AFLAS®

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

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

FLUORAZE

By Greens, Tweed & Co.

Flucraz delivers an excellent perforrmance in a vanety of harsh ervironments, including the deep-well driling, chermical,
petrochemical, aercspace, automotive and refining industries. This versatile compound outperforms flucrocarbon and other
conventional elastormers, even in the most severe circumstances. Fluoraz is derived from a modified structure of
tetraflucroethylene and propylene copolymers, providing significantly longer and maore reliable service in a broad range of fluids,
especialy of elevated temperatures, Standard and customized. its excellent performance in steam, hot water and nearly all
caustics allows it fo be the elastomer of choice in sterile water-for-injection, clean stearn, and steam-in-place and clean-in-
place systems,
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Elastomeric Temeprature and Application Limit

Elastomer Code Min. Temperature limit Max. Application

PTFE T & -:- :
KALREZS ® K 20F/-T7C e 2ED High Termperatures and
' i Chemical opplication

i High termperature ond
= chermical application

3 Chemical resistant
' [(Generall

FLUORAZ® X -22°F [-30°C

il field and general

VITON® v -22°F /-30°C

application
NEBR P -40°F [-4D°C 250°F /121 °C Genenal duties
EPDM E -40°F [-40°C 300 °F /149 : *;DL:T:?TH ond general
NEOPRENE N -22°F [-30°C I ' Refrigeration application
AFLAS® A 14°F /- 10°C . b ®E /300 °C Oil, industial figld, steamed

high chemical application

Best Performance and Working Temperature Condition For Seals Ring

Material Max. Temperature
Solid Tungsten Corbide 750°F 400°Cc
Solid Calbon-graphite 525°F 275C
Soid Reaction Bonded Silicon Carbide 800°F 430°C
Solidd Sintered Siicon Carbide 800°F 430°c
Solid Antimony Impregnated Carbon Graphite 700°F 370°Cc
Solicd Pure Ceramic [AI203) - 350°F 180°C
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ELASTOMERIC BELLOWS ROTARY MECHANICAL
SEAL FOR PLAIN SHAFT, SPRIG ROTATING

DL Sedies is the most commenly used seal. It has an ingenious unitized body construction design with cormpact shucture. The saal face is diiven through
L" ring and the spring and allows for fost and easy instaliation and replocement, Elastormer drive fing grips shaft to provide positive sealing and drive
without set sCrews o dive pins. There are no bonded joints and all the face maoterials are interchangeatile It s suitable for centifugal, rotary, turbine
pumps, and compressorn, blenders, chilers, and other rotary equiprments. Also highty recommended for duties with media confaining solids such as
waste water treatrments, sewage application, agitators, pulp and poper, food Rrocessng, manne, many water-bosed and other general applications.

TYPE DL Dimensional Data TYPE DL2 - DL2/Z Dimensional Data
Code ds dl o2 o3 dd Code ds dl d2 a3 dd "2 L3

L2 L3 LK *L1K
0100 10 22.5 240 184 211 14.5 10,0 245 0100 11v] 225 240 186 11 259 0.0 3549
0120 12 250 265 204 231 180 100 250 o120 12 250 265 06 731 259 10:0 359
0140 14 2a5 3D0D 224 251 1720 100 270 0140 14 85 00D 126 251 84 10.0 384
0150 15 285 300 2346 26.1 17.0 10,0 27.0 0150 15 285 300 236 161 284 10.0 384
osn & 285 300 24.6 v B 0.0 270 0180 16 85 00 M6 7 Bma 10.0 iga
0180 & 320 335 202 330 195 115 310 0180 18 320 335 262 331 00 115 41.5
o1Ro0 19 70 385 274 3.1 215 1.6 2330 o1ea 19 370 WS 75 34,1 300 1.5 415
o200 20 70 385 288 351 215 115 330 0200 2o 70 385 286 351 300 1.5 415
o220 22 370 445 326 390 225 115 330 0220 22 30 445 316 /) 325 1.5 41.5
0240 24 42.5 445 3246 91 225 115 34.0 0240 24 425 445 326 391 315 1.5 440
0250 25 425 445 33b a0 230 115 345 0250 25 425 445 335 400 325 115 44.0
0280 2A 49.0 51.0 36.7 431 285 115 380 0280 28 490 510 367 430 350 115 46,5
0300 a0 535 510 384 451 285 1.5 388 0300 30 535 510 386 451 350 115 46.5
0320 32 535 B85 418 481 215 115 390 0320 32 535 G555 416 481 350 115 465
0330 33 535 555 415 48.1 2758 115 39.0 0330 33 535 555 416 481 350 1.5 46,5
0350 35 57.0 590 4348 50.1 285 115 405 03s0 35 570 590 436 501 350 1.5 46.5
0380 38 590 A10D 484 561 300 140 440 0380 38 590 610 486 561 365 14.0 50.0
0400 40 620 &40 506 5.1 300 140 440 0400 40 620 640 506 581 360 140 50.0
0420 42 650 &80 524 601 300 . 44.0 0420 42 650 BBO 526 &0 36,0 - 50.0
0430 43 655 &B0O 534 411 30.0 14.0 44.0 0430 43 655 680 5316 61.1 6.0 14.0 5000
0450 45 SB0 710 554 630 300 140 440 0450 45 680 710 558 631 360 14.0 5000
0480 48 705 730 58S 66,1 305 140 440 0480 48 705 T30 586 661 380 14.0 50.0
0500 50 740 770 &8 ™1 305 150 455 0500 s 740 770 616 70 365 150 530
0530 53 785 815 sdé PR 35.0 15.0 48.0 0530 53 785 B15 646 73.1 6.5 15.0 515
0550 58 B1.0 B840 666 751 350 160 500 0550 55 810 840 665 751 385 150 515
0580 &8 855 885 696 781 30 150 520 0580 58 855 BAS 696 781 415 150 56.5
0&00 40 8BS 915 714 BO.1 380 150 530 0500 &0 885 915 716 801 415 15.0 56.5
0650 55 235 970 764 B5.1 40.0 150 55.0 0&50 &5 915 90 66 85.1 41.5 150 565
0680 4R 945 1000 79.4 90.1 400 180 580 0580  &a 965 1000 796 91 415 18.0 59.2
0700 70 99.5 1020 825 921 400 18.0 58.0 o0 o 0.5 1020 815 =F R | 48.7 18.0 677
0750 75 107.0 1110 87.5 271 400 182 582 0750 75 1070 1110 875 971 487 18.2 677
o800 80 1Mz0 1460 4.6 105.1 40.0 18.2 582 0800 &0 120 M&60 946 105.0 480 8.2 66,2
08s0 &5 1200 1240 996 101 41.0 182 892 0850 &5 1200 1240 996 1100 460 182 B4.2
o%00 %0 1220 1310 1046 1151 450 182 832 o000 oo 1270 1310 1046 1151 510 18.2 89,2
0950 g5 1320 1370 1096 1201 440 17.2 15.7 0950 a5 1320 1370 1096 1201 5190 17.2 682
01000 100 1240 12901144 1251 657 172 442 01000 100 1240 1290 1146 1251 510 17.2 58,2

Matnic sizes. From 10 100 mm
Fithing langth toieconce: ds 10,20 mm = 1.0; ds 22.30 mm = 1,5; ds 32,100 rm = 2.0
L2 = Stondond seal working length, *L1K = Based on type and stnationany seat GF,
:*:rbg“ and tectuing ;| Cormphing with DEN24050
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ELASTOMERIC BELLOWS ROTARY MECHANICAL
SEAL FOR PLAIN SHAFT, SPRIG ROTATING £ DELCO

Pressure and Velocity Limits TYPE DL Mechanical Seal View

Table 1 _
oS
25 [ 350
20 Stendard oparation up 1o 15 mis £ 3000 fpm L 300
\\ L 250
15 L
Tracking gganst Cup Mounted \ 2
design seatirmabing ing
10—t - L " 150
- 100
5
[ 250
0 0
0 20 a0 =18] ] 100 (mm)
Seal Size

TYPE DL3 - DL3/Z Dimensional Data

Code ds dil d2 d3 dd L2 13 L1K
0o 10 225 240 184 210 334 10,0 434

0120 12 250 265 2046 0 231 334 100 434 ] ? = p
0140 14 285 300 226 251 334 100 434 Material Availability and Technical Data
0150 15 285 300 214 261 334 10.0 434

0160 14 285 300 244 271 334 10.0 434
0180 18 320 335 262 331 375 115 490 Bellows P.E-V-A
0190 19 370 385 274 341 375 115 490
0200 20 370 385 284 351 AT5 115 490
0220 22 370 445 324 IR 375 115 490
0240 24 425 445 324 390 425 115 540
o250 25 425 445 336 40,1 425 11.5 54.0
0280 28 490 510 367 431 425 115 540
0300 30 535 510 3846 451 425 115 540 Stationary Face us-v-v2-Q1-Q2
0320 32 535 555 414 481 475 115 590 1

0330 33 535 555 414 481 475 115 590

D380 35 57.0 590 436 501 475 115 590 Spring G-M-F

D380 38 590 &10 ase 561 4s0 140 s00
0400 40 620 &40 504 581 445 140 400

Rotary Face A-B-Q1-02-U3

0420 42 450 &80 528 0 4001 510 - 85,0 Metal parts set G-F

0430 43 &55 &8O 536 610 510 140 650 L

0450 45 &80 710 554 &30 510 140 850 Up to 20 bar / 290 psi ( upen GY
0480 48 705 730 586 661 510 140 650 Max. Prassure matin ring, Table 1, 2 & 3)

0500 50 740?10 616 701 505 150 &55 ]

0530 53 785 815 646 731 590 150 740 Speed 1 : i
0550 55 B1O B840 é64° TSI BRO 160 740 Max. Speed [Tab]EL;':]' 13y 3000

0580 58 B5.5 885 &9.6 781 590 150 74.0
D&00 &0 8BS Q1.5 7.8 B0.1 590 150 740
0650 45 9358 970 Tab 851 &%0 150 B840 Available Sizes 10 mm to 100 mm
D680 48 245 1000 796 20,1 487 180  B&T
0700 7O Q@5 1020 B25 221 68,7 18.0 B&.T

o750 75 1070 1110 875 971 887 182 B&7T T:"”P'“;“:’“ Limit: A0PC to +205°C / -40°F to +400°F
DBOO B0 1120 1160 944 1051 7BO 182 982 (Upon Elastomer)
0850 85 1200 1240 996 1101 740 182 942

oRD0D R0 127.0 131.0 104.6 1151 740 18.2 4.2
0950 95 1320 1370 1094 1200 760 172 932
01000 100 1240 1290 114.4 1267 740 7.2 3.2

Natsc sizes. From 10100 mm

Fifting length toleronce: o 10,20 mm = 1.0; ds 2230 mm = 1,5 ¢s 32,100 rmm = 2.0
12 = Sandod s working length. "L : Based on Snatondry Seat G9.

Design and leahuring © Comgking with DN2AT60
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ELASTOMERIC BELLOWS ROTARY MECHANICAL

SEAL FOR PLAIN SHAFT, SPRIG ROTATING ———beco

Installation

Assamble underextra-clean condition.

Wake sure ol edges, The lead-in edge of the shaft o
sieeve, shoulders and fransitions which come in to
contact with the sealing parts during instoliation ane
sufficientty chamfered o round off | Table 5 ), wet the
ciean shoft with some low-surfoce fension water jadd
detergent] of lubrcate with sBcon grease, then feed the
paliows with o shght fwist in clock wise direction on to the
shaft,

Important Note:

Mo fightening, ko forcel

Mever pioce ratary and stationary seals onto thedr seal
foces; Rotary and stationary seals with seal foce defacts
& wormn out face or domoged secondary seois should not

Recommended Chamfered Lengths Shaft

%1
Bresoik
Edge

__"‘-'--..\ e
1,00 Rodius n_\l’\-h

(1)5eal Szes:

5 mm chomfered length up fo size 25 mm

&.5 mm chamferad length for sizes 25 to 63 mm
8 mm chamitered length for sizes 70 to 100 mm

021-33936391 4l

(%2) Seat Sizes:

1.5 mm chamterad length for size 10 1o 18 mm
2.0 mm chamfeted length for size 19 1o 48 mm
2.5 mm chomfened length for size 50 to 75 mm
3.0 mm chamferad length for size 80 to 100 mm

For ease of installation, the lead-on edge of the shaft or
sleeve should be chamiered as shown.
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Multiplier Factors for Water and Hot Fluid

Table 2 Multiplier Factor
1.2
Caroon vaf Tungsten Cclb'a&
o \
08 S~
Carbon v, Cesarmic
Corbon b
0.6 siicon Corpide
0.4
Silicon Coiide vs. Silicon
Corbidie

0.2

0

0 20 40 B0 100 120 140 160 °C
Temperature

Pressure and Velocity Multiplier

Table 3 Selection Consideration Multiplier
Factors
Seqled
Fluld Pefrol, Kerosene o better x1.00
Wioter, Agueous Solutions Lighter Exomnples for Detemmini i
irsg Prassune ond Vielocity Multipsor
Lubricity Hydrocarbon [s.g 0.65) x0.75 Foctos Limit Toble 1 ond 2
Seql. 70mm diometes
Corbon vs. Siicon Corbide or Slcon Procuct; Woter
Coarbide Converted Graphite vs. Sllcon Foce and seat matedol: Slicon Cabice vs. sicon Corbide
Carbide x 0.80 Opanafing ternpenatue; +50°C/1 22°F
Face and Opercting speed. 3500 ipm
seat Tungsten Carbide v. Tungsten Carbide x 0.60 Using Prassura/vslocity Limits (Toble 1], the madmunm pressuns
would be 15 bors/21 7 pal
Materials Carben vs, Aluminum Cxide o
Austenitic Cast lron x 0.60 From [Toble 2] Muipher Foctors tobies, apply the mutiplies
fachons for the specilic service regquiemeants
Siicon Corbide vs. Silcon Corbide x 0.50 15 b (217 psi 2 0.75 x0.50x 1.00x 1.00 = 543 bor / B2 psi
T Theraloe, for the exarmple ghven e Maxdmum openafing
Sealed Up to BO°C 1 75°F % 1.00 pressune is 5.63 bar / 82 psi.
Fiuid 80°C o 120°C/1 75°F to 250°F x 0.90
Temperature Above 120°C to 1B0°CI250°F 1o 355°F x 0.80
Above 180°C to 230°C/355°F to 445°F x 0.65
Up to 1800mm x1.00
Speed
Above 1800 to 3600 pm x 0.85

021-33936391 pdli
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ELASTOMERIC BELLOWS ROTARY MECHANICAL
SEAL FOR PLAIN SHAFT, SPRIG ROTATING

Multiplier Factors for Water and Hot Fluid

Table 2 Multiplier Factor

Corbon ve] Tungsien Cclb-::‘-:r

0.8 \
Corbon v, Cedamic \
\ Carbon bs
Silicon Coanpice
0.8 \

0.4
Slicon Cottade vs, Slicon
Cibicie
0.2
0
0 20 40 &0 80 100 120 140 140°C
Temperature
Table 3 Selection Consideration Multiplier
Factors
Sealed
Fluid Patrol, Keosene or better x1.00
Water. Aqueous Solutions Lighter Exarmples lor Determining Pressune and Veocity Mutipie:
Lubricity Hydrocarbon (5. 0.65) x0.75 Facbors Lirmit [Table 1 and 2)
! Seal: 70rmm diarmebe:
Carbon vs. Siicon Carbide or S8con Product: Waoter
Cobice Converled Grophite vs, Sicon Foce and seat matenal: Siicon Carbide vs. slicon Corbide
Comide % 0.80 Opergting temperatee: +50°C/ 22°F
Face and = Oparatng speed: 3600 rom
Seat Tungsten Carbecie v. Tungstan Carbide ¥ 0.60 Using Pressurevsocity Linmits [Tatle 1), the madarmiurm pressure
wiould e 15 bos/217 pai
Materials Carbon vs. Alurinum Oxide o
Austenitic Cast ron x 0.60 From (Toble 2] Mutfiplier Foctors tobles, opply he mutipher
foctors for the specilic service requirements:
Silicon Carbide vs. Sécon Carbide x0.50 15 ko (217 psij x0.75 x0.50x 1.00x 1.00 = 5.63 bor/ 82 ps
T T Thereloe, for the examps given he moumum opeating
Sealed Up 1o 80°C 71 75°F x1.00 prossure is 5.63 bar / B2 psi
Fluid 80°C 1o 120°C1 75°F 1o 250°F x 0.90
Temperature Above 120°C 1o 1B0°CI250°F to 355°F x 0.80
Above 1B0°C to 230°C/355°F to 445°F x 0.565
Up to 1800mm x1.00
Speed
Above 1800 to 3600 om x0.85
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Installation Recommended Chamfered Lengths Seat

Assemble underextra-clean condition.

Wiake sure all edges, The lead-in edge of 1he shaft or

sizeve, shoulders and fransitions which come in fo

contact with the seqling parts during installation are /
sufficienty charmitered or round off | Table 5 ). wet the il

clean shaft with some low-surface tension water [odd

detemgent] o lubncate with siicon grease, then feed fhe 4
beliows with @ slight twist in clock wise direchon on 1o the Fl
shaft,

Important Note:

Mo fightening, No forcel

Mewer place rotary and stationary seals onto their sea
foces: Rotary and stationary secls with seal face defects
& worn out foce or damoged secondory seals should not

Recommended Chamfered Lengths Shaft
[X2) Seat Sizes:

i 1.5 mm chamfered length for size 10 1o 18 mm

Brenk I 2.0 mm chamferaed iengih for size 19 to 48 mm

Eu;ge 2.5 mm chamfered length tor size 50 to 75 mm
| i I

3.0 mm chamfered length for size 80 to 100 mm

N

D0mirm Rodus j.-'

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

({X1)5eal Szes:

5 mm chamitered length up to size 25 mm

6.5 mm chomfered length for sizes 25 to 63 mm
& mm chamiered length for sizes 70 to 100 mm
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ELASTOMERIC BELLOWS AND MULTI
SPRINGS MECHANICAL SEALS

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.



