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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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Full convolution elastormeric bellows seal designed for confined spaces and Imited gland depths. Self-aligning feature compensates
for excessive shaft end ploy and run-out. Unitized for ease of instaliation and tolerance of shoft play & run-out. Bi-directional and robust
drive fo the seal face eliminates shesses on the bellows. The rubber bellows s suppored by a metal body, enabling the seal fo
operate in particular difficult heavy duly fluid application with excessive un-out.

Available in meftric sizes from 14mm to 100mm.

TYPE DM - 502 Dimensional Data

Code ds dl d2 d3 dd *L1K L2 L3 Code ds dl d2 dl dd LK  *L2 L3
0140 14 24 25 2046 251 330 230 100 0480 48 &4 &7  BB6 A& 460 320 140
olsn 146 26 27 22.4 27.1 B30 230 100 0500 50 ] a9 614 701 430 30 150
o180 18 3z 34 266 33 35 240 115 0530 53 &% 74 &4.6 731 490 340 150
gzoo 20 3 3 28.1 5.1 355 240 115 0550 55 il 74 &8.8 75.1 490 340 150
0220 22 36 3@ 304 37 3BO 240 115 0580 58 78 Bl &4 7B 540 390 150
0240 24 38 40 324 391 32 247 115 DsO0 40 BO B4 ME 8OO 540 390 150
0250 25 3% 4l 334 400 M5 270 1S D630 53 A3 B 745 B30 . 9.0 .
0280 28 42 44 357 431 415 300 1S D650 45 B BA A4  B5) 540 390 150
0300 30 44 46 384 451 415 W0 15 0S80 S8 B8R 92 BOS S0 570 390 180D
0320 32 46 48 4L6 480 420 305 115 0700 70 90 94 825 921 435 455 180
0330 33 47 49 4146 4B 420 305 115 0750 75 95 99 A5 971 &35 455 180
0350 35 49 51 434 BOY 420 305 115 0800 B0 104 109 $44 1050 &37 450 182
03BD 38 54 =Y. 48.6 5.1 460 320 140 0850 85 109 114 994 11001 &37 450 182
0400 40 5& 59 50.4 58.1 440 320 140 000 90 114 119 10446 1151 &37 500 18.2
D430 43 43 &2 5346 610 460 320 140 0950 95 119 124 1096 1200 472 500 172
0450 45 &1 G 554 4631 480 320 140 01000 100 124 129 1146 1250 &72 500 172

Mo sizes, From 14 . 100 mm

Fiting length toleeancer: cs 14, 22 mrem =1.0: e 24 | 30mm =15, ds 32, 100 mm = 2.0
Dasign and faahuming ; Comphying wim N2 4760

12 = Stondord sedl wordng engh,

“LIK = Based on Siatonary Seat G9.
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PROTECTED ELASTOMERIC BELLOWS ROTARY
MECHANICAL SEAL FOR PLAIN SHAFT,
SPRING ROTATING

TYPE DM - 502 Mechanical View

o ='-——]

Pressure and Velocity

Table 1
bar psl
A0 Siicon Corpide or Coron Grophite - 600
Cormatad Giophite ve. Slcon
, Corice of Tungsten Carbide of | 500
Lubricoting Secled
A0 — P ot IPCESTF — | 400

20 \ L 300

L 100

0 20 40 &0 ED 100 {rrirn)
Seal Size

Cidn TYPE DM - 502

Material Availability and Technical Data

Bellows P-E-V-A

Rotary Face A-B-@]-Q2-U3
Statlonary Face U3-v-vz-al -2
Spring | G-M-F

Metal parts set G-F

Up fo 40 bar / 580 psi

MoK e ( Table | and Table 2

Max. Speed | m;?m13m}s-QEMTM
Avallable Sizes 9/16" 1o 4.007 { 14 mm to 100 mm
:;pr;ﬂpg;mw -40°C fo +205°C [ -40°F to +400°F

Examples for Determining Pressure and Velocity Mulliplier
factors limits (Table 1 and 2):

Seal: 50rmm diameter

Product: Kercsene

Foce and seat matendal: Tungsten Carbide vs, Tungsten
Carbide

Operafing termperoture: +85°C/185°F

Operafing spead: 3600 pm

Using Pressurevialocity Limits (Tabla 1), the maximum pressune
would be 23 bors/330psi.

From (Table 2] Muttiplier Foctons tables, opply the muttipler
factors for the speciiic sevice reguirements:

23 bar (330 psi) % 1.00 x 0.40 x 0.90x 0.85 = 10.6 bar /154 psl
Therefore, for the example given the moaximum operating
prassure Is 1006 bar /154 psl,
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PROTECTED ELASTOMERIC BELLOWS ROTARY

MECHANICAL SEAL FOR PLAIN SHAFT, St TYPE DM - 502
SPRING ROTATING SRR

Installation Speed Limits

Table 4

mom
&000

Assemble under extra-clean condition.

Make sure all edges, The lead-in edge of the shaft or
sleave, shoulders and transtions which come in fo
contact with the sealing parts during instaliction are

sufficlentty charmtered of round off | Table 5 ). wel the 4000
clean shaft with some low-surface tension water (odd
defergent) or lubricate with siicon grease, then feed the 4000 \.H

baliows with o sight twist in clock wise direction on to the Rotary Seql and Stationary Spat Arrangemant
shaft. Max. Face[Velocity 13 mfs / 3500 fpm

2000

5000
Stationary $eat and Rotating Beal

Important Note:

Mo tightening, No forcel 1000
Never place rotary and stafionary seals onto their seal

faces; Rotary and stationary seals with seal face detects

& wom out face o domaoged secondary seals should not 0
be Instalied. 0 20 40 &0 B0 100 [mmy]

Seal Size

Recommended Chamfered Lengths Shaft Recommended Chamfered Lengths Seat

X1
Break
Edge
/
_—‘-\-...,_\ wh 107
1.50mm Radius i

(X1) Seal Sizes: (X2) Seat Sizes:
3 mm chomfered ength for sizel 4 fo 68 mm 1.5 mm chamfered length for size 10 to 18 mm
8 mm chamfered length for size 70 to 100 mm 2.0 mm chamfered length for size 19 1o 48 mm

2.5 mm chamferad length for size 50 fo 75 mm
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