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Material Identification and Coding

Bellows Material A&

E - EPDM Ethylene propylene Diene M-class nubber
P - NBR Nifrle Butadiena Rubber

¥ - VITON® flourocarbon rubber

K - KALREZ® preflourccarbon uboer
T - PTFE [TEF LONE)

G - Compressed graphite

X - FLUORAZ ®

A - AFLASE

M - Hastelioy C4 DIN 2.4610

G - AlSI 316 DIN 2.4571

F - AIS1 304 DIN 1.43010

M5 - Hastellioy C276 DIN 2.4819
Té - AM 350 special alicy

§ - Chromurm-maolybden steeal

Stationary rings

&1 - SIC sintered slicon carbide

Q2 - SIC reaction bonded siicon cabide
U3 - Tungsten carblde

V - Aluminum cxide [ceramic 95%)

V2 - Alurminum oxide [ceromic 97%)

Rotary rings

A - Anfirmony-mpregnated carbon graphite
B - Carbon graphite

Q1 - Sinfered siicon carbide

@2 - Reaction bonded slicon carbide

U3 - Tungsten carbide

Construction material(s)

G- A8 316

F - AISI 304

M5 - Hostelloy C2746

T4 - Carpenter 42

Té - AM 350 special alioy

§ - Chromum-Mohybden steel
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Operating principles and Fundamentals Behind Elastomeric Rotary Mechanical Seal

Cenfifugal and rotary positive displacement pumps reguire controling of the pumped fluids desire to exit through The stuffing
2ox, the area where the pump shaft enters the pump fluld end,

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

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

The rotating and stationary sealing faces commonly referred to as primary seal members, are materials selected for thair low
coefficient of heot and are compatible with the fluid being pumped. Their extrernely flat; lapped mating surfoces, make it
extrernely difficult for the fluid to escape between them. The fluid does however, forms a thin layer o fiim between the faces
and migrates toword the low pressure side of the faces. I is this boundary layer of fluid which Is used ond required 1o coo ana
lubricate the seal faces.

To prohibit leakage along the pump shaft through the inside diometer of the rofary and stationary seal faces the mechanica
seal assembly uses o-fings, v-ings, wedges and packing. Commoanly referred to as secondary sedling members these
components of the seal are selected based on fluid compatibility, temperature, elastormeric quality, and depending on the
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 to the rotating and stationary
seal faces, This hardware; depending on seal design, can include springs, bellows, retaining rings, and pins. Mot to be
overlooked hardware materials must be constructed of suitable metaliurgy compatible with the fluid. An appreciation of sea
driving hardware is also extrernely important when sealing viscous products as ample forque to rotate the seal must be moge
available when the fluid is ot its standing viscosity when starting a pump, and effective viscosity ot operoling condifions

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 sedling components combined and any
opfions and auwxiliary systems which may be required. Failure o properly address any portion of the mechanical seal chain
could result in catastrophic failure, down fime, considerable damage and expense, and most importantly personal injury anda
possible domage to the environment,

Specific pumping opplication 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 frouble free mechanical seal service and enhanced
pump and process performance.
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Elastomers and Rubber ldentification

KALREZ®

Perfluoroetastormer

Kalrez is a registered fradermark of DuPont Performance Elastorners LL.C. These parts are bosed on perflucroelastomeric material
which is compounded and molded into O-rings, gaskets, mechanical seals and specialty parts. Kalrez has excellent resistance
towards temperature and chermicals, some giades have a maximum confinuous sevice ternperature of 346°C,
perflucroelastomnenc [FFKM) O-ings and gaskets are generally used in applications of aromatic nydiocarbons and in Righly
conosive fiuids and can generally withstand to a temperature of -7 degree Celsius to maximum of 480 degree Celsius, at which
point the material decomposes.

VITON®E

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

and is an excellent elastorneric for use in high temperature opplications. Also exhibits excellent chemical resistance to use in
harsh environments such os phosphate esters. Widely used in applications dealing with extrerme temperature and/or extreme
chemicals. If Is suitable 1o use with most chemicals. Makes it o popular elastomeric in chemical processing, paper/ pulp mills,
various chemical, acid and soivent applications. Use in tough sealing applications requinng extreme chemical resistance such
as O-Rings, Hydraulic seqls, Pneumatic seqls and mechanical seals.

TEFLON®

Teflon is o registered trademark of E.l. DuPont de Nemours and Company [DuFont).

The molecutar structure of PTFE consists of long chains of carbon atoms fully saturated by flucrine atoms. PTFE component parts
for applications that require the high purity, chemical resistance, and theimal & electical properties of performance and display
exceptionaly low coefficients of fiiction. Teflon fluocropolymer resing have exceptional resistance 1o high temperatures, chemical
reaction, concsion, and stess-cracking and can be used 1o fabricate o-ings, gaskets, mechanical seals and mechanical pors.

AFLAS®E

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

Aflas is resistant 1o highly reactive organic and inorganic chemicals. Aflas is highly resistant o autornotive oils heavily formulated
with arnine additives. Aflas Is suitable even in diry 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.

Fluoraz delivers an excellent performance in a variety of harsh environments, including the deep-well diiling, chemical,
petrochemical, aercspace, autornotive and refining industries. This versatile compound cutperforms flucrocarbon and other
conventional elastormers, even in the most severe circurmstances. Fluoraz is derved frormn a modified structure of
tetraflucroethylene and propylene copolymers, providing significantly longer and more reliable service in a broad range of fiuids,
especialy ot elevated termperatures. Standard and customized. its excellent perfornance in steamn, hot water and nearly all
caustics allows it to be the elastomer of choice in sterile woter-forinjection, clean steom, and steam-in-place and clean-in-
place systerns.
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Elastomeric Temeprature and Application Limit

Elastomer  Code Min. Temperature limit Max. Application

PTFE Chemicol resistant

[Genemal)
r High Terperatures ond

KALREZIS® m Chemical application

High ternperature and
FLUORAZ® chermecal applicaton
VITON® <22° [-30°C 4 nd o Qi field and general

i application
NBR -40 °F /- 40°C 250°F /121°C General duties
EPDM -40°F [-40°C 300°F / 149°C HOTWENSE (D R
] duties

NEOPRENE N -22°F /-30°C Refigeration appication

Qil, industrial field, steamed

AFLAS® A high chermical application

14°F /-10°C h

Best Performance and Working Temperature Condition For Seals Ring

Material Max. Temperature
Solid Tungsten Corbide 750°F 400°C
Solid Capon-graphite 525°F 275°C
Solid Reaction Bonded Siicon Carbide 800°F 430°c
Solic Sintered Sikcon Carbide BOOF 430°c
Solid Antimony Impregnated Carbon Graphite 700°F 370C

Solid Pure Ceromic [(AI203) 350°F 180°C
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Full convolution elastormeric bellows seal designed for confined spaces and Iimited gland depths. Self-aligning feafure compensates
for excessive shaft end play and run-out. Unitized for ease of installation and tolerance of shaft play & nun-out. Bi-directional and robust
drive fo the seal face eliminates stiesses on the bellows. The rubber bellows Is supported by a metal body, enabling the seal fo
operate in particular difficult heavy duty fluid application with excessive run-out.

Available in metic sizes from 14mm to 100mm.

TYPE DM - 502 Dimensional Data

Coda ds di d2 d3 dd "LIK "2 L3 Coda ds dl dz2 di dd LK *L2 L3
0140 14 24 35 2046 2601 330 230 100 0480 48 &4 &7 BEA A6 460 320 140
olsg 16 24 27 22,5 271 330 230 100 0500 50 s} a9 &1.48 701 490 340 150
Dleg 18 32 34 2646 33 Bs5 WD 15 0530 53 &9 74 &4.6 731 40 340 15.0
000 20 34 34 281 351 385 240 1.5 0550 55 i 74 &84 751 490 340 150
0220 22 3% 3w 304 37 WD A0 N5 os80 58 78 Bl &%4 TR &40 3RO 150
0240 24 38 40 324 X9 382 27 115 D600 40 B0 B4 715 8O0 540 390 150
250 25 39 41 3346 401 385 270 115 ps30 &3 B3 BT a5 B3I . 39.0 -
0280 28 42 44 367 431 41.6 300 115 DasD 45 B85 88 To.b 851 540 390 150
0300 30 44 48 3|4 451 415 00 115 0&B0 A8 AR 92 BOS 900 570 390 18D
0320 32 46 48 4146 481 420 305 115 oyon 70 00 94 825 921 4356 455 180
0330 33 47 49 4146 481 420 305 NS5 o750 75 %5 o9 875 971 435 455 180
0as0 35 49 L] 43.6 501 420 ans s 0800 BO 104 109 944 10501 437 450 18.2
D380 38 54 56 48.6 56.1 460 320 140 pas0 8BS 109 114 994 1100 &7 450 18.2
0400 40 54 Ep  BD4& 580 440 320 140 op00 90 14 119 10446 11571 &37 500 182
D430 43 43 &2 536 &1.1 440 320 140 0950 o5 119 124 10946 12001 472 500 172
0480 45 &1 L1} 8546 &30 480 320 140 01000 100 124 129 446 1257 472 500 172

Mo sizes, From 14 ... 100 mm

Firting length foleeonce: as 14 ., Z2mm =100 ds 24 . 30mm =15 s 32 .. 100 mm = 2.0
Design and feahuing ; COMphing wim D240

12 = Stondod saal workdng kength,

1K = Based on Shationany Seat G
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TYPE DM - 502 Mechanical View Material Availability and Technical Data

Bellows P-E-V-A

HH Rotary Face A-B-Q1-Q2-U3

- I.',“I" -I
Statlonary Face u3l-v-v2-al-q2
Spring G-M-F
Metal parts set o -
Up fo 40 bar [ 580 psl
PO Presne [ Table 1 and Table 2 )
peed Speed up to 13 my's - 2500 fpom

Max. § et
Avaliable Sizes 916" to 4.00° | 14 mem fo 100 mm
Temperature Limit: .
(Upon Elastomer) -40°C fo +205°C | -40°F to +400°F

Pressure and Velocity m

Table 1
bar psl
0 L 700 Examples for Determining Pressure and Velocity Multiplier
factors limits (Table 1 and 2):
L 600
40 B Seal: 50mm diameter
| ik of Tungeten Corbide of 500 Product: Kercsene
[ Foce ond seat matenal: Tungsten Carbide vs, Tungsten
Lubcoting Secled :
A0 F— Fuid o I0°CIEST — 400 Carbide
- Operating temperature: +85°C/185°F
Operating speed: 3600 pm
20 L 300
\ Using Pressure/Velocity Limits (Toble 1), the maximurn pressure
e~ 200 would be 23 bars/330psi
[ From (Tabde 2) Mutiplier Factorn tables, apply the muttiplier
10— 100 foctorns for the specific senvice requirernents:
I 23 bor (330 pei] x 1.00x 0.60 x 0.90x 0.85 = 10.6 bor /154 psi
0 0 Theretote, for the example given the maxdmum operating
essure Is 10.6 bar (154 psi,
0 20 40 60 80 100 (mim) =
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Installation Speed Limits

Table 4
om

&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 to Staticnary $eat and Rotating Seal
contact with the sealing parts during instaliation are

sufficlently charmiered of round off | Table § ). wel the 4000
clean shaft with some low-surface tension water (odd

5000

detergent) or lubicate with siicon grease, then feed the 3000 \.ﬁ
bealiows with a sight twist in clock wise direction on fo the Rotary Seql and Stationary Spal Arrangement
shaft. Max, F&;q‘u"ﬂludt\r 13 m's I?'S?)D fpm
2000
Important Note:
Mo fightening, Mo forcel 1000

Never ploce rofary and stationary seqls onto thedr seal
foces; Rotary and stationary seaqls with seal foce detects

& wom out face of damaged secondary seals should not 0
be installed, 4] 2 40 &0 B0 100 [mm)

Seaql Size

Recommended Chamfered Lengths Shaft Recommended Chamfered Lengths Seat

X1
Break
Edge
!
_—'--...,_\ \71‘-‘ 100
1.50mm Radius .

(X1) Seal Sizes: (X2) Seat Sizes:
3 mm chamfered length for sizel 4 to 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 1o 75 mm




