www.dongsuhco.com

Dongsuh Ind. has achieved the world best quality and service through the complete process renovation
such as the standardization of the production process and management of standard dimension, etc. based
on the creative mind and passion as an innovative company for challenge and creative value of the unlimited
possibility to realize the customer needs. We are also doing our utmost for the customer impression not
for the customer satisfaction while securing the reliability based on the company's ultra precise production
technology and know-how along with the cutting-edge facilities.

Our production services range from the nuclear power plants to chemical power plants, chemical plant
and shipbuilding industry, etc. We fully concentrate on the production of high quality products along with
the continuous R & D. Further, we have the thorough quality assurance system through the complete
quality test by our in-house quality control and latest test facilities and to this end we are determined to do
our utmaost to take full responsibility and roles as a partner of our customers.

Challenging to the world based on the company’s best technology and best quality for different products is
the commitment of Dongsuh Ind. to realize the company's business philosophy to be a true enterprise.
Active business and aggressive management are come from the confidence in the world best technology
and products followed by the challenge mind for the future.

We are committed to ensuring our utmost to be the best value innovative enterprise for all of our customers
and our all company members as the 21st century enterprise having the most competitive power under
this unlimited competition age. We wish all of you more prosperity and progress.

Thank you
President Seo Jeoung Kwon

value




The DONGSUH is moving forward with a renewed spirit of service for customers.

Technical management leading the best product
Customer satisfaction leading customer impression
Our dreams come true as the World's No. 1



SEALING DEVICE

ONGSUH

www.dongsuhco.com

A

-

e -
Fos 2 foolzid o 2o
Co. et

- B _' ,

3§ va e T ‘al:—._ : ‘ -""".""":--1
- " Rl - -
: T
. I D -§ L = .. B “ . - . .
o S, S I p 2 st Hic =
..-‘— .._;. '-_,"l— R _I_ .
P ISR Innovation for tomorrow
- LR el o <% , .
& -
: : . . o
- ) i i
Technology e N7l ¢
N -. .' -
Environment . Research & Development 9 .
Humanism ¢ . X
., )
L] T - .
: «



SEeaun 1t DEVICE

_
[rFI T ——
4

L300 .

- P4 -
r{h .'1" b -

_f. .w--ﬁ!_." i ‘enl L -

DONGSUH Industry 06 page



SEALING DEVICE

DONGSUH

iNndex

Mechanical Packing

10 PRODUCT DESCRIPTION
21 TECHNICAL DATA

Die-Formed Packings & Gaskets

28  PRODUCT DESCRIPTION

Spiral Wound Gaskets

36 PRODUCT DESCRIPTION
42 SPIRALWOUND GASKET DIMENSIONS

Mechanical Seal

48  PRODUCT DESCRIPTION
68  TECHNICAL DATA

Specialized Product
80 O-RING

90  SPRING ENERGIZED SEAL

102 V-PACKING

108 METALO-RING

112 METAL GASKET

122 BLOWERSEALKIT

126 SINGLELIP SPRING LOADED SEAL
132 ACTUATOR SEALKIT

DONGSUH Industry 07 page




DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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Carbon Yarn Packing
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Reinforced Graphite Tape Packing
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General Pump Packing
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ALS 620
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Itis designed to have both high tensile strength and flexibility simultaneously for braiding continuous filament carbon fiber having high thermal conductivity and
low coefficient of friction in a unique method of DONGSUH. Such braiding feature allows for convenient use in any size of the device guaranteeing the most
optimal flexibility unlike other conventional carbon packings which are to stress only high strength. DONGSUH ALS910C prevents the air gas or liquid from being
leaked out or penetrated into the packing inside since the high purity inorganic agent for preventing penetration is spread inside or outside packing with the heat-
resistant lubricant. The special braid technology available only by DONGSUH prevents such penetration preventing agent or heat-resistant lubricant from being
leaked out. The surface will minimize the stem damage caused by friction and high purity graphite and molybdenum-based anti corrosion agent have been used
to prevent the stem from being corroded so that the packing performance for something like friction and anti corrosion was much improved. For valve type, if you
use it with DONGSUH ALS350 as End Ring, you can get the better sealing effect.

£2 UHET B2 DAIAE 71X 014 T2fPlE SAHQS DONGSUH Bio SO ARIEOR BEAl IUEE! 09 QOIS SA 7144 9
£ B9 LI 028 YA SBE DR PXsiE JfES| ELATIIL Y| 2o QoS BRSO Ofryt K| 3L Ao xo|E £47) 87K
512 819121} E3 DONGSUH ALSIOCE 7[H| ISt 22 ABQAPH I LIS §3f ToIs 21 WXIsP| 2o 1§ 2220t ofLfzt e
of DEE 27|T NEUTHS iz STHS 2 LS}

2 ofeiet ALY 9 LIZLEHP} 222 wLp

o
=

[¢]
[ 22 HAGHELICE J2|0 ERe o2 01ot A% A2 4|42 ofn ARAS YRS

o B2|uE 7jete| SARKIRISr DHE 3¢ TIOCIS ASIol DS Y U RARYT 22 T 452 50 Y4 AZBLIC 22802 DONGSH
ALS3502} 8 End RngQ2Af AFSIE! Hf LIS HE IS J|cfe 2 igLict

< inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 | 1
IZE

mm 32 48 6.4 7.9 9.5 1.1 12.7 14.2 15.9 191 222 254
M/LB (Z|AZ0|)  33.80 15.02 8.45 5.54 4.15 3.04 2.32 1.85 148 | 1.03 | 0.76 | 058

T BOX(LB) 2 2 2 5 2 5 2 5 10 5 10 5 10 B 0 10 10 10 10

(Box) M/BOX | 67.60 30.04 16.90 11.08 42.25 27.70 8.30 20.75 41.50 15.20 30.04 11.60/23.20 9.25 1850 14.80 10.30| 7.60 | 5.80

Ma=0of / Application
- TR0 OX|S 2Zfe B BE 3w

« All types of pumps and valves handling the most liquids

7|&Xt8 / Technical data

« 23| 1 1050°F 450°C Steam

« Liefety - pH 014G Lot H|2))

« =5t : 3600PS| / 250Bar Valve /500PS| / 34Bar Pump
« & 3000FPM (15m/s)

o Temp limit :1050°F 450°C Steam

« Chemical-resistant : pH 0-14

« Pressure limit : 3600PSI / 250Bar Valve / 500PSI / 34Bar Pump
« Speed : 3000FPM (15m/s)
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This braid packing adds the molybdenum-based anti-corrosion agent to the high purity flexible graphite tape at below 50ppm Chloride which is equivalent to the
nuclear power level with high degree of thermal conductivity and low coefficient of the friction, and it is the multi-purpose packing designed for use of both valves
and pumps as it is more endurable with the continuous filament carbon fiber inside the braid as well as the graphite inside in order to be endurable at high RPM
and pressure. Therefore it is not necessary to use End Ring for prevention of extrusion. Moreover, the most optimal flexibility is guaranteed with the special braiding
technology of DONGSUH ALS900G, so that the adjustment or harmonization with the shaft or stem is outstanding as the entire distribution is uniformed even if it
is mounted in any shaft or stem size. No wearing or scratching of the shaft or stem can be found due to the self-lubricating function of the high purity graphite
while decreasing the packing life span significantly. DONGSUH ALS900G is suitable for overall conditions in the factory such as valve and pumps, etc. Using with
ALS350 Graphite Molding Packing as End Ring will get better sealing effect.

52 FUCSY J2 OIS 71 HAHE S50 dligots BatE(Chloride) S0ppm Ofst &k E2AIS J2HI0|E Hjo|Zo| 22|88 7|gh &
AYANE oot HxEl igos =2 o %O*E‘Oﬂ AC|7| o T2HIO|E PAILHSRF HALE LR 24 HotHE S QS BZ0t0]
Ui--8& FotAA 2E 8L BT Do) ARBE]| Qo EAE! TS THYYLICE Ti2tA YEYXE End RngS A o7t QELICT E3F &gt 13t
Ijo|E mFat =2] DONGSUH ALSS00G2| =53t “WHM‘OE E|M0| RUYS B0 Ol AFLELF AHAIO|Zof| BRI TAIH 227t
TEHAIE SEO| UOT AFZELF AGIO[ Lot B RY0] Sl Tt 10| TIRHIO|E AN 827502 AFLELE ARIO| O § 50| Af2HA|
1 I +F2 X5 S7FULICE DONGSUH ALS00GE HE Sl HIS FHHE0|M ARGE|7|of Rerst 2R YLIC ALS350 Grophite Mold'\ng

Packingt 24 End Ring© 2 M AHE0IT BLiES dya S 7(te o~ gL

inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
SIZE

mm 32 | 48 b4 7.9 9.5 11.1 12.7 14.2 15.9 1 19.1 222 254
M/LB (X|AZ0])  131.3813.95 7.84 5.15 3.84 2.80 214 1.71 136 1 0.95  0.70 053

TRCH| BOX(LB) 2 2 2 5 2 5) 2 5) 10 & 10 5] 10 5) 0 10 10 10 10
oL Tl

(Box) M/BOX | 67.76|27.90|15.68 39.20 1030 | 25.75  7.66 ' 19.15/38.30 14.00 28.00 10.70|21.40 855 [17.10 13.60 9.50 | 7.00 530

Ma=0f / Application

. e « Valve

Ei=1

o HOERAH BAPig4 9 BAEHD 5) « Pump (Power plant, boiler water supply and condensate pump, etc.)
« SOOT BLOWER » SOOT BLOWER

« 19| Of2f{gdoj|A 2uopd MEo] Q1= BESL « All other places requiring efficient sealing in the factory

7|&X}t2 / Technical data

« 2251 840°F 450°C Air / 1200°F 650°C Steam

« B4 - pH 043078 T2

« 2E5HA| - 4300PSI / 300Bar / 440PSI / 30Bar Pump
« & £ 4000FPM / 20m/s

« Temp limit :840°F 450°C Air/1200°F 650°C Steam

« Chemical-resistant : pH 0-14 (except oxidant)

« Pressure limit : 4300PSI / 300Bar / 440PSI / 30Bar Pump
« Speed : 4000FPM / 20m/s

DONGSUH Industry 11 page




DONGSUH ALS970 is a new type of packing developed and manufactured adding special heat-resistant lubricant after braiding with the continuous filament
carbon yarn reinforced in each edge part with high purity flexible graphite below 50ppm Chloride which is equivalent to the nuclear power level. The application
ranges are so wide with the outstanding performances because it has higher heat-resistance with the functions to avoid being pushed by pressure.

With the high purity inorganic agent for penetration prevention inside, it prevents the liquid from being leaked out or penetrated and further such packing functions
as friction and anti-corrosion were much improved due to the high purity graphite powder and molybdenum-based anti corrosion agent adopted. ALS 970 is the
outstanding product to resolve many problems in valve and pump for high pressure and high temperature.

DONGSUH ALS970 X1 539 sliEot= E3t=(Chloride) 50ppm 0|8t 12 Flexible Graphitedf] 2t BA2| 22 Z0I6H i LaHE Carbon

1 od =
Yomg el Hxoh 2 S WEEHNS 7010 AIMEOIT MEA HEE HPoR &2 HES T2 Y=o 2t 2gS YAl 1 88t
t

 YELAHE UIEoI0 fAPHFER AL ATHEEZS YR[BlFH 32 BH 7| ALK Tak 51 T
paiel o

| ! g
Of DFESE & SANY 22 P dse THATUGH ALS 9702 12, 0¢hg UE 51 B Ofot 22X HE2S oH 28l Z+ Rle f+8 ME

inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
SIZE

mm 32 48 b4 7.9 9.5 11.1 12.7 14.2 15.9 1 19.1 | 22.2  25.4
M/LB (X|AZ0|) 3380 15.02 8.45 5.54 415 3.04 232 1.85 148 | 1.03 | 0.76 058

gl BOXILB) 2 2 2 B 2 ) 2 5) 10 5 10 5) 10 5 0 10 10 10 10
O LTl

(Box) M/BOX | 67.6030.04|16.9011.08 42.25|27.70 830 20.75 41.5015.20 30.04|11.60|23.20| 9.25 |18.50 14.80|10.30 7.60  5.80

ME&20f / Application

o SfEEA 12 nofe « High temp. and high pressure valve for thermal power plant
o HXpEEEA D2 10 « High temp. and high pressure valve for nuclear power plant

o STMH| BB, S50 B4EOS .« Power plant, boiler, water supply and condensate pump, etc.
o 2B EEEs B4 Fdl 20k . Different types of valves (water supply, condensate pump, turbine, water circulation pump, etc.)
« HI Mixer 19 « Pumps and mixers and others

7|&X& / Technicaldata

o 200 1 1050°F 450°C Steam

o Lifotetd - pH O-14(ZAketR| H|2l)

« k21517 : 3600PSI / 250Bar Valve / 500PS| / 34Bar Pump
«2& L :3000FPM (15m/s)

« Temp limit : 1050°F 450°C Steam

« Chemical-resistant : pH 0-14 (except oxidant)

« Pressure limit : 3600PSI / 250Bar Valve / 500PSI / 34Bar Pump
« Speed : 3000FPM (15m/s)
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DONGSUH ALS955W is the best grade of packing material developed for only high temp. and high pressure valve. Inconel wire is specially reinforced with the
braid of the high-purity graphite tape below 50ppm of Chloride which is equivalent to the nuclear power level with the high quality anti-corrosion agent added, so
this latest packing material is second-to-none when it comes to the maximum temp. and maximum pressure for the power plant in the country as a braided packing.
DONGSUH ALS955W produced by the in-house special braid technology is convenient for installation and extrusion-resistance since it is dense and flexible. Some
special heat-resistant lubricant is added along with the penetration prevention agent so as not to penetrate the liquid into the packing inside reducing the friction
of the stem as much as possible for long time use as it is dispersed to outside from the packing inside at high temperature. In addition, it is coated with special
lubricant together with the best quality anti-corrosion agent for the packing outside to reduce the stem wearing and corrosive resistance significantly. DONGSUH
ALS955W is the best quality packing material which has been proved in high temp and high pressure valve.

| g

Of QUFE FANHS! HOMIIQILICE XK JLE BAY|SE DHS0iR DONGSUH ALSOSENE K|Zeliis oMol Qasiof Lo 9l AAP}
SO[FLICE IOl A7} IHHLIEE ADSK| 6152 sl HSUAIReL S| 4 HSREAPH A7IEl] Qlof 124l T Loy ojsz
SAE[0f FAIZH ALSA| ABO| DFAZIAS TrHst 51900 TelRols DS He| BAKINe} B S4LBHE FYMe/lol BANE O Asi}
D5 S| ZASLICE DONGSUH ALSIEWE T8, 19 ol 50| Q5 E 22| ifglLct

inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
SIZE

mm 32 48 b4 7.9 95 11.1 12.7 14.2 15.9 1 19.1 | 222 25.4
M/LB (X|AZ0|) 2585 11.48 b.46 3.24 293 2.28 1.74 1.39 1111 0.77 | 0.60 | 0.46

i ate] BOX(LB) 2 2 2 5 2 5) 2 5) 10 b5 10 5] 10 5 0 10 10 10 10
oL Tl

[

(Box) M/BOX |51.7022.96|12.92 32.30 848 |21.20 5.86 14.65/29.30 11.40 22.80 8.70 |17.40 | 6.95 [13.90 11.10 7.70 | 6.00 4.0

Masof / Application

o 2435 12 1oMiEE « Different valves for high temp and high pressure
o SFEEA N2 oMY « High temp and high pressure valves for thermal power plant
o PRfEEEMA 12 oMy « High temp and high pressure valves for nuclear power plant

7|&Xt8 / Technical data

o 205 840°F 450°C Air / 1200°F 650°C Steam

o Liotetd - pH O-14(ZARSHA| A=)

« QFSHA| - 8000PS| / 550Bar

« Temp limit - 840°F 450°C Air / 1200°F 650°C Steam

« Chemical-resistant : pH 0-14 (except oxidant)
« Pressure limit :8000 PSI/550Bar

¥Inconel®2 International Nickel Company?| 524 & YL|Ct
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ALS 420
PTFE Valve Packing

DONGSUH ALS420 is PTFE packing for valve only. Special coating was applied on PTFE fiber with PTFE lubricant and

this unique braid technology developed by Dongsuh has outstanding features endurable to high pressure and it can work in
almost every field. No hardened for long time use and the packing function is outstanding.

With the excellent chemical-resistant property, it is suitable for conveying line of such liquids as strong chemical substances, etc.

= PTFE THEQLICE PTFE 180 PTFE 22K
g ot LS BiRer Ao BEOHA ]

= E2517 I 1702 DONGSUHRI|
X8 7t gtct

inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
Sz mm 32 48 6.4 7.9 9.5 1.1 12.7 14.2 15.9 1 19.1 | 22.2  25.4
M/LB (X|AZ0]) 21.97| 9.76 6.10 4.00 2.77 2.02 1.74 1.39 111 1 0.77 057 | 0.43
AT BOX(LB) 2 2 2 b} 2 5 : 2 B 10 5 10 5 10 b} 10 10 0 10 10

(Box) M/BOX |43.94/19.52| 12.2 |30.50 8.00 20.00  5.54 |13.85|27.70|10.10 20.20 8.70 17.40 6.95 13.90 11.10| 7.70 | 5.70 | 4.30

M50} / Application

o LAMSO| Q1= e « Valves requiring acid resistance

« 57| 8l 4ot 5fego| 9k HiY « Valves requiring vapour or steam and strong chemical property.

« 260°C O[5te| M2f Control Valve « Control valve for below 240°C

7|&X8 / Technicaldata
o 251 500°F 260°C

« JefSA : pH 014

« 921517 - 3000PSI / 210Bar

« Temp limit :500°F 260°C
« Chemical-resistant :pHO0-14
« Pressure limit :3000 PSI/210Bar

DONGSUH Industry 14 page




ALS 600
General Pump Packing

DONGSUH ALS600 is the excellent air-tight packing product with the chemical resistant property for
general use pump packing specially manufactured by Dongsuh for the unique impregnated method.
It added heat-resistant lubricant and PTFE to acrylic fiber.

DONGSUH ALSB002 Acrylic 1430f PTFE %! & LW R EHIE
\

x
DONGSUHEHo| SISl B0 2 SISl Yt BIIRO2 Lfsfsrnt 2 40| 943t KB,

inch 1/8  3/16 1/4 5/16 3/8 7116 1/2 9/16 5/8  3/4 7/8 | 1
SIZE mm 32 48 6.4 7.9 9.5 1.1 12.7 14.2 15.9 191 222 254

M/LB (%] A Z0]) 25.85| 11.48 6.86 4.50 3.32 2.43 1.86 1.48 1.18 | 0.83 | 0.65 | 0.49

SRl BOX(LB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 0 10 10 10 10
(Box] M/BOX |51.7022.96|13.72 | 34.40 | 9.00 |22.50 6.64 16.6033.2012.15 24.30 | 9.30 |18.60 | 7.40 |14.80 11.80 830 | 6.50  4.90

Masof / Application
. g By

« General pump packing

7|&Xt& / Technical data

« 200 : 500°F (260°C )

« USfSH - pH 04

« 2E15H 1 1600FPM (8m/s)

« Temp limit :500°F ( 260°C)

« Chemical-resistant : pH 0-14

« Pressure limit : 1600FPM (8m/s)
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ALS 610
Synthetic Packing

DONGSUH ALS 610 is for multi-purpose packing impregnated with much more PTFE lubricants than other pump packings along

with DONGSUH's special synthetic fiber, so it does not have lubrication problem for the initial operation.

The packing was specially developed by Dongsuh to reduce the shaft wearing as the inside lubricant will keep playing lubrication

role during the operation time.

It also maintains higher strength than other ordinary packings using the unique braid know-how of DONGSUH ALS 610 to keep the packing
density constantly when operating the product as Dongsuh's special braid structure will restrict the change of the penetration prevent agent.

DONGSUH ALS 6102 egAL 7Hig | Q& DONGSUHEFO| SAHY E4- eHdM Q0| PTFE 28Xt 712 HoujZErt

1% B2 £10] APEHEl RN 02 A7] HSA 280l 23t 247 Belx| 00| 83 I LRt i4Kos
2 U3 HORN ALE D25 ZAP|ZE S4 S IR

Lok DONGSUH ALS 6102] SAHA EAHHS Foff Ut P20t 52 FEE 9X[& 4 o0, DONGSUHEHe

S4 YATET HRYRIS HOS TR0 LA KIS 2FA| HRYLES LEoP QXN T x| 2upLL

inch 1/8  3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
SIZE

mm 32 48 6.4 7.9 9.5 111 12.7 14.2 15.9 1 19.1 | 222 25.4
M/LB (%] A Z0]) 29.2913.02 8.45 5.54 3.83 3.04 232 1.85 148 | 1.03 | 0.76 | 0.58

mayclo) BOXUB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 10 10 10 10 10
oL Tl

(Box) M/BOX | 58.58|26.04|16.90 42.25 11.08|27.70 7.66 19.15/38.30 15.20  30.40 | 11.60|23.20| 9.25 | 18.50  14.80 10.30 7.60  5.80

Ma=0of / Application

. mE|

s Mool x
EREEELELES
« Agitator

« Rotation and reciprocating pump shaft

7|1&Xt& / Technical data
o 255 500°F (260°C )
« Liafer - pH 4-10
« 2EI5HA| - 2000FPM (I0m/s)
« Temp limit :500°F (260°C)

« Chemical-resistant : pH 4-10
« Pressure limit : 2000FPM (10m/s)
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ALS 620
PTFE Pump Packing

DONGSUH ALS 620 is the PTFE packing for pump only with the outstanding heat-resistance,

chemical resistance and lubrication properties. It was specially processed with pure PTFE fiber and

PTFE lubricant so that the packing capability will

remain unchanged as it maintains the density even for long time use.

DONGSUH ALS 620 packing is suitable for such industries requiring chemical-resistance since it was developed
for the purpose of prevention of contamination.

DONGSUH ALS 6202 L&, Lok
&2 PTFE 899} PTFE 2Nt
Ii73-§50] A&HO 2 oA = o

DONGSUH ALS 620 g2 Q&YX =X9| Lfotetdo] Qtkls LYE0M0] Aot |7H Mgttt

[=R=]

oH
ox
Ho
U

o

oln
el

Qoh HuXg PTFE D02
o

[Of YZ[LE AFBAGE 2= RAIZF 2HSSH7(0]

inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 7/8 1
SIZE

mm 32 | 48 b4 7.9 9.5 11.1 12.7 14.2 15.9 1 19.1 222 254
M/LB (X|AZ0|) | 24.4110.27 5.78 3.79 2.62 2.03 1.55 1.23 098 | 069 150 0.39

maycle) BOXUB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 10 10 10 10 10
(Box) | M/BOX  4882|2054| 1156|2890 | 7.58 | 18.95 524 13.10 26.20 10.15 2030 7.75 | 1550 6.15 |12:30| 9.80 | 690 500 39.90

M.8F0f / Application

. Lfjgtetgo| 91k j= O « Pumps requiring chemical-resistance
oM gl gfmHmo| = » Rotation and reciprocating pump shaft
sl « Agitator

7|&At2 / Technical data

o 251 500°F (260°C )

. Lfiefst  pH 0-4

« 2F5t]| : 1I600FPM (8m/s)

« Temp limit :500°F (260°C)

« Chemical-resistant : pH 0-14

« Pressure limit : 1600FPM (8m/s)

DONGSUH Industry 17 page




ALS 623S was developed for pump packing with which the graphite particle is impregnated for outstanding lubrication with PTFE fiber.
ALS 623S packing is suitable for the pump requiring heat-resistance and chemical resistance.

The product is superior to the thermal conductivity and adhesiveness of the pump rotation shaft.

ALS 623S packing has strong points in long life, low wearing and excellent leakage control, etc.

Its another advantage is that it does not affect the damage on the pump shaft due to the outstanding lubricating capability.

ALS 6235= PTFE 4490 Eteist @BXIR S 26 GRAPHITE QAp7H S4 24 talg|
ALS 6235 T2 HEE, UASF0l 2415 B HEorl Ees
o L L

]
ALS 6235 TZ2 71 =3, 52 Oi2d Fofh =2A[0f 59| 482 AR 5t &
t

Ol IHrl= 940t RIBYLIC

=

inch 1/8 | 3/16 1/4 5/16 3/8 7116 1/2 9/16 5/8  3/4 | 7/8 1
SIZE

mm 32 48 6.4 7.9 5] 1.1 12.7 14.2 15.9 191 222 254
M/LB (%A Z0]) 1757 9.76 5.78 3.79 2.89 2.02 1.55 1.23 0.98 | 0.69 | 051 | 0.39

prg kel BOXILB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 0 10 10 10 10
(ejmhy

[

(Box] M/BOX 35.1419.52 11.56 28.90 7.58 18.95 5.78 | 1445 28.90 10.10 2020 7.75 1550 6.15 |12.30 | 9.80 | 6.90 | 5.10 | 3.90

Masof / Application

NN friles » High speed pump
LA mHIg « Centrifugal pump
. 97| Mixer  + Agitator and Mixer

7|&Xt& / Technical data

o 220 500°F (290C)

o LfsFebd s pH 1-13

« 2ot - 3600FPM (18m/s)

« Temp limit :500°F (290°C)

« Chemical-resistant : pH 1-13

« Pressure limit : 3600FPM (18m/s)
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ALS 630N
Meta Aramid Packing

DONGSUH ALS 630N is the packing impregnating PTFE with aramid fiber to reduce the shaft and sleeve wearing as lowest as possible
caused by the heat damage while preventing the leakage in the most efficient way. Therefore, we can expect the effect of reducing the
power significantly and there is no sticking because of no heat damage at high rotation speed of the shaft.

Especially, DONGSUH ALS 630N guarantees superior packing capability when it is used under bad mechanical conditions with poor working
environment unlike other ordinary packings thanks to the powerful strength of the heat-resistance and good tensile strength in aramid fiber.
You can get the effect of heat-resistance, chemical-resistance and electric-insulation, etc. through the use of DONGSUH ALS 630N.

DONGSUH ALS B30N2 of2}0|C MQoj| PTFES aHAlsto] MAEl T2/ 0 2 FH oLt L-A8X|Q)
AZE gl Ze[= 0fR S A|A2 ZOIELICE [M2fA] £& AFLE o M&Lo|: Haao| YojLx

GIXfot SUA BUE IO & UBLITL Sofl TS Myio| Zot ZED ort0|= Hee| W QTR
QBPHOl T 21t S| DONGSUH ALS 630NE AfeistzEo| &
DONGSUH ALS B30NS Soff L{LA, Lifststs, T2

? e
S T
D oz

9|
p)
o
o

ﬁ

. 7 2o

o| BtE 7lofy

FRZAO! 0| AL A| LS TIN5 WRISIL|CE

S
=
[s]

bS]
22

S inch 1/8 | 3/16 1/4 5/16 3/8 716 1/2 9/16 5/8 | 3/4 | 78 1
IZE

mm 32 48 6.4 7.9 9.5 1M1 12.7 14.2 15.9 191 222 254
M/LB (%]~ Z0]) 25.85| 11.48 6.86 4.50 3.32 2.43 1.86 1.48 1.18 | 083 | 0.65 | 0.49

g el BOXILB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 0 10 10 10 10
oL Tl

(Box) M/BOX | 51.70 22.96 13.72 3440 9.00 2250 6.64 |16.6033.20 12.15 2430 9.30 | 18.60 | 7.40 |14.80 11.80 | 8.30 | 6.50 | 4.90

Mg Hof / Application

o Slurryg& #IZ  « Slurry pump
« ST « Sea water pump
« W87 Mixer « Agitator and Mixer

7|&Xt& / Technical data
o 200 500°F (290°C )
« L3S 1 pH 2-12
« 22I5HA| - 2000FPM (I0m/s)
« Temp limit :500°F (290°C)
» Chemical-resistant : pH2-12
« Pressure limit : 2000FPM (10m/s)
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ALS 640K
Para Aramid Packing

DONGSUH ALSB40K is the wear-resistant packing produced by Dongsuh's unique braided know-how and impregnated technology

with PTFE and special heat-resistant lubricant on para-aramid fiber. ALS640K has effect to prevent the sleeve and shaft from
contamination or stain and it is designed to have endurable pressure, temperature, chemical-resistance and wear-resistance for all parts.
ALS640K is most advantageous for slurry in the liquid rather than other ordinary packings due to the high tensile strength, so it is
suitable to liquid pump with serious wearing slurries.

DONGSUH ALSBAOKE THbAo210|E 4490f PTFE 9 S4Li% QRIS DONGSUHBIO| 199 it Al giajyeioz
RIS Lok T QLICE ALSBAOKS £2]09t ALEC| 02 5! $Ee XSt ATt oD 22 S Lefer, Lok,
Ss590] cfefol 251 AAElgiBLICt

ALSBAOKE &2 Q1T 2 Olof st TiRY=Ic AL S2f2lol] B2 2 FHRID lol ooy seiat ot

oy
Q| O BIO| Rt AZLICY

o inch 1/8 | 3/16 1/4 5/16 3/8 7/16 1/2 9/16 5/8 | 3/4 | 78 1
mm 32 48 6.4 7.9 9.5 1.1 12.7 14.2 15.9 191 222 254
M/LB (%] AZO]) 1757 9.76 5.78 3.79 2.89 2.02 1.55 1.23 0.98 | 0.69 | 051 | 0.39

AT BOX(LB) 2 2 2 5 2 5 2 5 10 5 10 5 10 5 0 10 10 10 10
oL Tl

(Box) M/BOX | 35.14 19.52 11.56 28.90 7.58 18.95 5.78 | 1445 28.90 10.10 2020 7.75 1550 6.15 |12.30 9.80 | 6.90 | 5.10 | 3.90

Mg Hof / Application

o YAMEET Y2HT BMET .« Centrifugal pump, reciprocating pump and rotation pump
« Mixer « Mixer

i « Agitator

7|&X& / Technicaldata
e 205 500°F (260°C )
. LH§}6H«| . pH -3

« 2215 300PSI (20bar)
o ZO|M2EE 1 2000FPM (10m/s)

« Temp limit :500°F (260°C)
« Chemical-resistant :pH1-13
« Pressure limit : 300PSI (20bar)

« Lineal speed of the shaft : 2000FPM (10m/s)
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Sl 2A

Many packing failures are due to incorrect installation of the packing.
The following steps have been devised to ensure effective installation of packings.

1. 2B HEALY 7|&EAMS TiF M7 / Remove all the old packing from the stuffing box
A HAUS IO EASH D AFLEL S2(50| Ot S ZHARSHD PHof ORI 2ot A 8! FH[EL(,

Clean box and shaft thoroughly and examine shaft or sleeve for wear and scoring. Replace shaft or sleeve if wear is excessive.

2. ZHHE 1§ {H| AFR- / Use the correct cross-section of packing or die-formed rings

E451 O NQSHIE BE BE AHLEAIO|XE 1/16"4 F7HILICE BIof ZAEI AO|XT} /16" 00| ©f 2 AfO| XS ARgSlofo} BiLICt
OIE SO AEfY =4 LHFO| 3-7/1670| 11 AFLE Q0| 2-1/2°0|H I Bl 7/16'E AGSH=AELE /22 AR8dtes 20| F5LICE

Except for special precision molded packings, all standard shaft packings are made up in increments of 1/16" from the smallest size available and up.
For most application if the calculated size figures under a 16th of an inch it is generally best to use the next size greater.

Thus, if the shaft measures 2-1/2" and the inside of the stuffing box 3-7/16" the size of packing to use would be 1/2" rather than 7/16".

3. 147 =Tt/ Cutting of packing

EYS M2E 71 B2 PE2 AFRE 22 M2 ge?loiM FS A2s AT, 2240 Y2 22 YYo= A= P it
O[30} A% A2 ZLIH: Y2l ODE2iPH DE|E0 o 3Ck= 2 7 opMor ZLTt

The best way to cut packing rings is to cut them on a mandrel the same diameter as the shaft in the stuffing box area.

Each successive ring can be cut in the same manner, or the first ring can be used as a master from which the balance of the rings are cut.
Remember that the O.D. circumference of the ring is greater than the .D. circumference.

njo

4. &X%| / Installation
SHElo| SPHO| S AX(of{of ot AT RS A2 =S OF 0 AA|T[Ofof BhL|CE
S Zi2t0] A2 BRER ZATop| MA|SHOF SLICE
Dior ZRE followerol|2 O E510] MXA[SHEH HTHA] AX[6H o B]sf OX[2 O

2| OlREl= 7t RAEHIEL

Install one ring at a time. Joint of successive rings should be staggered and be
kept at least 90 degree apart. Each individual ring should be firmly seated with
a tamping tool. Never depend on the follower entirely to seat a set of rings
properly - this practice will jam the last rings installed but leave the front rings loose in the box.
The result is excessive and rapid wear of rear rings, erratic packing performance, sometimes,
twisting and tearing of the front rings because they are loose in the stuffing box.

5 0% =% / Adjustment of packing

HImo| ZQ HYo| MAURE HIOES J|5Y If BEA| 40| © 4 QUTE oo} BL|CE O2{3t L T 2L PYsH=O] OfF
% QAYLLE =d0| 2T £z D|TCR SOSMHIH| SUEES 2O FLICL H£H0| APt S 2 OPISHE|Y| IHX| o= =
7t Zelet SE5 YA of7|9ls 2¥ES Zo[H £T mYO| EfHE|22 23 LHS HEY ofH gLt #Eo| ZL AYS =
& 237t LAK|E S =HES MES| 2YLICE T A0 FHO|X| R2MHIIX| 20T CHEL|L SIRYE BEE iy 51
=UES LAl ZOEL O 20| &le|T QFAgiof Tet Sdo| QrEm7tx| =2HES 20T LTt
Pump - After last ring is installed, take up bolts finger tight. Allow packing to ROUGH BORE
leak freely when starting up a newly packed pump. P '\

OO A T

packing job over a longer period of time. Start the pump and take up bolts
until leakage is decreased to no more than 2 drops per second. It will take
about one working day to break in a set of packing to a point where leakage

Excessive leakage during the first hour of operation will result in a better —
6 3

|

is stabilized at a uniform acceptable rate. Stopping leakage entirely at this ~ 70% WEAR ———————— i
|

|

|

PSI/
() BAR

point will cause the packing to burn up. Valve-Bring the follower down on the

packing to the point where heavy resistance towrenching is felt. Do not wrench 100/7 i
down to the point where the stem won't turn. After the valve has been on the 89744 [ B —
line a day or so, even if no leakage exists, the follower should be tightened MIECHANIGAL

slightly. If leakage is observed, adjust the gland in accordance with safe  psi/BaR ESERINGS
maintenance procedures and manufactures’ recommendations 400/28
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STUFFING BOX DESIGN

l. 3|7= / Rotation Shafts

GO BAIE A= HE STHES LT,
TE STE ARSA| BEXQ! 7o IE WOIEH UESHUEES MRSt ASiti= SWILIEE

Dimension A shown on this drawing is the total depth of packing including lantern gland.

A standard depth of 7W or 7 times the packing space has been established when a lantern gland is used. A depth dimension of
5W s used where lantern gland is omitted.

A=TW

5-1/4W

1/8Min j—<77
3w 2w

1/4W 112w 1/4W

5/8" to and including 1-1/8" 5/16" 16mm to and including 29mm 8mm
1-1/8" to and including 1-7/8" 3/8" 29mm to and including 48mm 10mm
1-7/8" to and including 3" 1/2" 48mm to and including 75mm 13mm
3"to and including 4-3/4" 5/8" 75mm to and including 120mm 16mm
4-3/4" to and including 12" 3/4" 120mm to and including 300mm 19mm

% FSA(Fluid Sealing Association) % ESA(European Sealing Association) 71& &% / Date From FSA(Fluid sealig Association) and ESA(European sealig Association)

0~10 3~5 w0
10-20 3-6 Ew
2030 5-9 S 70
30-40 5-10 & e
4050 5-13 £
T 40
50~60 6~13 £ 4
©
60~70 8~13 & 20
70~80 10~16 10
80~90 10-19 0 2 4 6 8 10 12 14 16 18 20
90~100 10~19 Packing width s(mm)
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3. £4 / Shaft Speed

25

50004000
000 2 750 Chgol Jefm

1500RPM

FOl| Tt =552 LB UELIEL

3
rr
A

=& YR L L

L

Shaft Speed Conversion Method
Conversion Factor
Tm/s=1968FPM
1FPM =0.005 m/s

@

Shaft sppeed(m/s)
3

@

0
12 20 30 40 60 80 125 175 250

Shaft diameter(mm)

11
0.500 BB R W N o » % ow» h oh B & 654
0750 16 01 03 | 04 08 13 | 15 | 17 | 21 | 30 | 30 | 33 38 | 4
: %00% % N % s & wm w wm e
dla7e” 20 O I T I B I 2 2 R R A A
- 23 6 14 229 33 401 8 572 &4 &4 916 1030 1145
v 25 01 04 | 07 | 13 | 20 | 23 | 26 | 33 | 47 | 47 | 52 | 59 | 65
. % | 79 131 2% | %3 88 53 | &4 | 92 | 9k | 10k7 | 1178 | 1308
1250 0 2 RO B R B2 B/ B T S/ B/ B T A B
. 3B 98 16k 37 i 572 &4 88 1178 1178 1308 1472 1635
1.500" 3 02 05 | 08 | 17 | 25 | 29 | 33 | 42 | 60 | 60 | 67 | 75 | 84
. 39 118 196 393 589 687 785 981 1413 1413 1570 1766 1963
750 4“0 o2 o e e e e g s s s e s s
. 4 137 29 kB8 87 801 916 1145 1649 1649 1832 2061 2290
2.000" 50 03 | 08 | 13 | 26 | 39 | 46 | 52 | 65 | 94 | 94 | 105 118 | 131
: 5, | 157 | 262 | 523 | 785 996 | 1047 | 1308 | 1884 1884 2093 @ 2355 | 2617
2500" 40 RTINS R R R A
: 65 | 19 327 4 981 1145 1308 1635 2355 2355 2617 290k 3971
2.000” 45 03 10 | 17 | 34 | 51 | 60 | 68 | 85 | 122 | 122 | 136 @ 153 | 170
: 79 | 23 | 393 | 785 | 1178 | 1374 | 1570 | 1963 | 2896 | 28% | 31i0 | 3533 | 39%
500" 80 A T O B B B T B 7 T /A T T T T T O T B - 7
: 9 25 58 916 1374 1603 1832 2290 3297 3297 3663 4121 4579
000" 100 05 |« 16 | 26 | 52 | 79 | 92 | 105 | 131 | 188 | 188 | 209
: 105 | 314 | 523 | 1047 | 1570 | 1832 | 2093 | 2817 | 3768 @ 3768 | 4187
5.000" 125 A B I B O I L R N
- 131 393 & 1308 1963 2290 2617 3271
500" 150 08 |« 24 | 39 | 79 | 118 | 137 | 157 | 196
. 157 471 785 1570 2355 2748 3140 3925
7.000" 175 09 ] 46 | 92 | 137 160 | 183
: B & 9% wh e B e
8.000" 200 10 | 31 | 52 | 105 | 157 | 183 | 209
: 209 | 628 | 1047 | 2093 | 3140 | 3643 | 4187
9.000" 220 I I B B
. 236 707 1178 2385 3833 4121

262 785 1308 | 2617 | 3925

Conversion Factor 1m/s= 196.8FPM/ 1FPM=0.005m/s At shaft velocities exceeding 4000FPM/20m/s, consult manufacturer.

S °SOHIAL 2l FH|QIH2 BZ9| S7HK| Z42 HIEA] ZOLOFZh BILIEL

=

To determine which packings should be used, there are certain basic questions that must be answered, and these include..
1. 2Fetd S4[pH] / Chemical Condition (pH of fluid)

2.2k / Temperature

3. 2 | Pressure

4. 552 / Shaft Speed

5. AEITE BHA K| (R, AREHA WF] / Dimensions of Stuffing Box
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e

SELECTING PROPER PACKING

TABLE 1T Packing Recommendations

Pressure

Reciprocat
(Stuffing Box) Valve stem  Corrosive

Temperature Shaft Speed pH Range ing

Lubricated 150 10 5 O O O
PTFE Coated 250 | 120 | 30 | 20 | 120 6 | 59 | O | O | O |
Lubricated 250 120 300 20 1800 9 213 O ©) @)
PTFE Coated 500 260 500 34 2500 13 213 O O )
Valve Packing w/Wire 1200 650 1200 80 213 @)
Lubricated 250 | 120 | 30 20 | 1500 | 75 | 410 | O | O | O |
PTFE Coated 500 | 20 | s00 | 3% | 250 1 | 212 | O | O | O |

Lubricated 250 | 1200 | 30 20 | 1500 | 75 | 411
PTFE Coated 500 | 20 | 500 | 3% | 2250 11 | 212

e/le)
e/le)

O

Carbon-Pumps(3) 500 260 500 34 4000 20 (2) O O O O
Graphite-Pumps(3) 500 260 500 34 4000 20 (2) O O O O
Valve Application(3) 1250* 675 4000 272 (2) O O
Graphite Tape-Die Form 1250* 675 4000 272 4000 20 (2) O O O O
Braided Flex/Graphite 1250* 675 3000 204 4000 (2) O O O O
% Steam Applications
Lubricated 250 120 300 20 500 75 4-11 O O
PTFE Coated 500 260 500 2250 1-12 O O O

Temperature [SEI rfﬁisgu;x] Shaft Speed pH Range Rec:g;ucat Valve stem  Corrosive
PSI | BAR FPM | m/s

Dry

PTFE Coated 500 | 20 | 30 | 20 | 180 9 | 212 | O | | O | ©
—

Lubricated 200 | 1200 | 30 20 | 1500 | 75 4-11

PTFE Coated 400 | 200 | 500 3 | 2000 | 10 3-14 o O O
—

Lead 550 288 1000 1000 4-10

Aluminum 1000 538 1000 70 1000 5 4-10 O O O

Copper 1900 1038 1000 70 1000 5 4-10 O ©) )

PTFE Coated 30 | 200 | 500 3% | 2000 | 0 | 13 | O | O | O |

PTFE Coated 40 | 20 | 50 | 3 | 20 10 | 114 | O | O | O |

Lubricated 500 | 20 | 30 20 | 180 | 9 | 0% | O | O | O | O

Dry | 500 | 20 | 30 | 2 | 100 5 | o4 | O | O | O O

% CAUTION: Many packing manufacturers offer blends of the above defined materials.
As aresult of blen ding, the limitations listed for speed, temperature, pH range, etc, will change.
Please consult packing manufacturer for specific application information.
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Mild Corrosive Mild I";\]'gf‘ st?igl Br/Cl Ammonia Oxyren Steam Water

Petroleum  Syntetic ~ Aliphatic ~ Aromatic

l l l l l l l | o | o | l l l
l l l l l l l [ ol o o [ o | l
- _______ _ ______________ ____ ____ ____ __ |
o o o O O O o o
o o o O o o O o o o O
o o o o o O
- ___ _______ _ ______________ ____ ____ ____ |
o | L o | O | | o | l /. o o | o | o | l
o | [ o [ o | [ o | Lol ool ol o[ o [ ©

T
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O|0]00|O
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O]0|O|0|O
O]0|O|0|O
O]0|O|0|O
O]0|O|0]O
O|0|O|0|O
O]0|0|0|O

oo
o
oo
oo

io
.
i
i
:

©)
O

Air & Dry
Industrial

Salt

Mild Corrosive Mild Water

Br/Cl Ammonia Oxyren Steam Water

Petroleum  Syntetic Aliphatic ~ Aromatic

c | o o | O | \ \ o | o [ o | o | o [ o | O

c o 1 o6 [ o | \ \ ol ol ool o[ o6 [ 0o
- ___ ______________________ _ _ ___ ____ __ |
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oc | o | o | o | o]l o @w | o] o] o | o | o | o | o
6 [ o [ o | o [ © [ O | . 6o [ o ] o [ o [ o | o [ ©
NOTES The above listed recommendations are for reforence only. Consult manufacturer for style suitability to the intended service.

1. consult manufacturer for proper oxygen certifiable style.

2. 0-14 except strong oxidizers.

3. Temperature, pressure, shaft speed performance are havily dependent upon employed coating system. Consult manufacturer for proper style selection.
4. Primarily used as bushings, pushers or for bearing support.
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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ALS 300
Die-Formed Packing

ALS355/357
Die-Formed Dynamic Packing

ALS 350/359
Die-Formed Bonnet Gasket

ALS 350Y/359Y
Graphite Yarn Reinforced Bonnet Gasket

ALS 350M/359M
Metal Cap Reinforced Bonnet Gasket

ALS 350MS / 359MS
Metal Mesh Reinforced Bonnet Gasket

www.dongsuhco.com



ALS 300
Die-Formed Packing

« Graphite Tope Packingg AAIZ £7| 0! X282 A5EHe! LI
 SOURAS] A [RBAT S DRAE Y Gl STIZ0| 2442 A 40 B HSIOA AGO| S ELICY

- I Sl AES SHMOHA| 11 =THEDE of

« Graphite Tape Packing is the packing that compressed and molded in a certain dimension for easy installation.

- The graphite’s self-lubrication capability and low coefficient of friction allow to use in a wide range without giving damage
on the reciprocating and rotary shaft.

« If you want to disassemble only gland without disassembling pump and valve, you can just cut it and deliver.
- You can get better sealing effects if you use with ALS?10C, ALS900G and ALS955W depending on the use purpose.

From -400°F (-240°C) to 800°F (430°C) in air
4600psi (317bar) pHO0-14 From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F (650°C) in steam

B Service : For use pumps and valves, high temperature and pressure stem valves, valve bonnet

B Ordering information in inches and millimeters
Inform D1, D2, TorH
Inform the stem/shaft 0.D. and stuffing box |.D. and the total depth of packing
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« o, ofR0| @IAJer ML Die-Formed Ring2 2| Y=2-50] ofer XBL gophite2] 224 & 32§+
Eot Mg E3(Tooue)2 @40 EYES FOIRILICE
« End ring@ 2 M AFE-E =0 T2t ALSIIOC, ALSI00GE ARESIA|IT B =2 WYy

of
>

HT

et

« The high density Die-Formed Ring in the upper and lower part will prevent the low density graphite from crack and
crushing by rotary and reciprocating.

« It guarantees better sealing effects if you use ALS970, ALS910C and ALS?00G depending on the use purpose as end ring.

- 2Z4EZ Die-Formed RingO| AXEI{7| TZ0f ZEC| QI3 ZEMZA| MRS 2 240t sealingde HEY 4= AUSHIEL

« Since the Die-Formed Ring was produced at a certain angle it can get outstanding sealing effect thanks to the low
tightening torgue load when assembling and coupling by gland.

=

- Graphite tapeE M2 T2 2= 2 HAE S0 &= FFet iz gLct

« Graphite tape is the packing compressed with the molding designed at different angles.

ALS 357

From -400°F (-240°C) to 800°F (430°C]) in air
4600psi (317bar) pH 0-14 From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F (650°C]) in steam

B Ordering information in inches and millimeters
Inform D1, D2, T1, T2, H/ Inform the stem, shaft 0.D. and stuffing box I.D. and the total depth of packing
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ALS 350/ 359
Die-Formed Bonnet Gasket

« 998% Olg°| 2k gophite topeS O YF2 oHR0| L el =2 ¢fgfoto 3Y2t bonnet T8 ZHAZIYLICL
O,

selstol 2% At
- BOURplo] KPR BT S DHPIas Y= 5 S|TZ0| 242 X 9fT Ze elold Aol JHs LI

— O™

« This is the bonnet exclusive gasket compressed and molded by inserting the heat-resistant alloy sheet into upper
and lower part after winding the graphite tape for over 99.8% high purity.

« The graphite’s self-lubrication capability and low coefficient of friction allow to use in a wide range without giving
damage on the reciprocating and rotary shaft.

B Service : For use in high pressure, high temperature steam valve bonnet

ALS 350
+ 998% O] ek graphite topeS EAIE 530l ZOM g= F bonnet T8 ZIAZUYLICY,

« This is the bonnet exclusive gasket compressed and molded by winding the graphite tape for over 99.8% high
purity with the mold designed.

ALS 359

- Graphite tapeE M2 CHE 22 E7E Y| &= g3t iyLct

- Graphite tape is the packing compressed with the molding designed at different angles.

From -400°F (-240°C) to 800°F (430°C) in air
4200psi (290bar) pHO0-14 From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F (650°C] in steam

B Ordering information in inches and millimeters
Inform Bonnet Angle, Bonnet 0.D. and stuffing box I.D. and the total depth of packing
Inform D1, D2, G1 or G2, H
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ALS 350Y / 359Y
Graphite Yarn Reinforced Bonnet Gasket

+ 998%01d2| & Graphite Tope2 ZOM £ 550l f2g0| 240t Graphite Yarnz HATH B ZX|2F 20
U= oI U150 Lot ZHAZYLICE

o 2R & 0F B H 0| Bonnetol| AA|E|0] Q40 LB L Lt IZHOWEE HAIE Pressure Sealing® 2 4SHE0
Graphite Yorn(with Inconel wire overnite}2 HA3H HZME 2802 Extrusion B! Crush M2 gt o2 Off| & 4~ QSLIEL

« Highly purity Graphite Tape of 99.8% or more is wound and the graphite yarn which has excellent lubricity at the
upper part and lower part is compression-molded together with braided reinforcement to provide excellent durability.

« Power generation facility It is installed in Bonnet of high pressure valve and it is designed to cope with excellent sealing and temperature change.
It can effectively suppress extrusion and crushing by combining graphite yarn (with Inconel wire overnite] braided on upper and lower part.

- EENZ SO L fHlel AP QS ZAAPID §RUTOR BT JANS 2st BHE0R 2 7|24 IR/

B B YARNS 28%0 2 EXTRUSION 8442 AR & QUELICh

- Increasing the contact area reduces the contact surface pressure of the inner fluid, and the circumferentially expanded gasket
has a large airtightness due to strong surface contact, and the reinforced YARN can effectively suppress the extrusion phenomenaon.

ALS 359Y
S HE BT 22 ANBE JIR|EE AT 5 FA0E SE 2SS9 SiEte 2T 4R0| TN 2 7|2y
7t BZE YomE FAYH Tfeh CRUSH o2 SRIELILY,
« Itis a bonnet gasket which is shaped like a valve bonnet. It is tightened by bolts and the bottom part is tightly
tightened by strong compressive force. The reinforced yarn prevents CRUSH phenomenon against impact pressure.

From -400°F (-240°C) to 800°F (430°C]) in air
5000psi (350bar] pHO0-14 From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F (650°C] in steam

B Ordering information in inches and millimeters
Inform D1, D2, T1, T2, H/ Inform the stem, shaft 0.D. and stuffing box |.D. and the total depth of packing

DONGSUH Industry 31 page




- 998% 0|'g2| 1k grophite tapeE ZOMA JFQF S120f LiHels =S HUoto] Y=-4% et bomnet T8 7HAZIYLILE
O,

« SORRQ| AP g2 di 52 DHEAlE Y5 & SIT=0| &4 FA| §1 Fa2 HeloIM AR8ol 7L Ct.
- OIR T2 TFO| R IR E JLYAIA grophite®| crush 44, Lottty S HEFES YRIYLIEL

« This is the bonnet exclusive gasket compressed and molded by inserting the heat-resistant alloy sheet into upper
and lower part after winding the graphite tape for over 99.8% high purity.

« The graphite’s self-lubrication capability and low coefficient of friction allow to use in a wide range without giving
damage on the reciprocating and rotary shaft.

« The upper and lower cap is fixed with the upper and lower packing to prevent the graphite from crushing, oxidation and leaking.
B Service : For use in high pressure, high temperature steam valve bonnet

ALS 350M

. 998% O|ye| A& graphite tapes HAE SE0| LOHM 2= FETt bonnet g ZfAZIRILICE,

« This is the bonnet exclusive gasket compressed and molded by winding the graphite tape for over 99.8% high
purity with the mold designed.

ALS 359M
- 998% O['¢2| 1k graphite tapeE Bonnet ZI=0f| U2t HAE 5 2O 2= 8ot bonnet & 7tAZYLILY,
« This is the bonnet exclusive gasket compressed and molded by winding the graphite tape for over 99.8% high purity

with the mold designed according to the bonnet angle.

From -400°F (-240°C) to 800°F (430°C) in air
5000psi (345bar] pH 0-14 From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F (650°C) in steam

B Ordering information in inches and millimeters
Inform Bonnet Angle, Bonnet 0.D. and stuffing box I.D. and the total depth of packing
Inform D1, D2, G1 or G2, H
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ALS 350MS / 359MS
Metal Mesh Reinforced Bonnet Gasket

SOIHO| XPDIRBAD W DL 92 3 SRS 24E 2X| piD SO ©

o YOI HlalE TYLl YRt SHEE TYAIF grophite?] crush P, Liotoiy S HERd
« The graphite’s self-lubrication capability and low coefficient of friction allow to use in a wide range without giving
damage on the reciprocating and rotary shaft.

« The upper and lower mesh is fixed with the upper and lower packing to prevent the graphite from crushing,
oxidation and leaking.

.

W Service : For use in high pressure, high temperature steam / valve bonnet

ALS 350MS
+ 998% O[] 1=k graphite tapeES H7IE SHO| Lot Y= FE bonnet T8 ZtAZIRILICE

« This is the bonnet exclusive gasket compressed and molded by winding the graphite tape for over 99.8% high purity
with the mold designed.

ALS 359MS
+ 998% O[] L= graphite tapeE Bonnet 20 et BAHE ZE0l| Aot 2= dFet bonnet 8 7tAZIRILICE,

« This is the bonnet exclusive gasket compressed and molded by winding the graphite tape for over 99.8% high purity
with the mold designed according to the bonnet angle.

From -400°F (-240°C) to 800°F (430°C) in air
From -400°F (-240°C) to 5400°F (3000°C) in non oxidizing
From -400°F (-240°C) to 800°F [650°C] in steam

4200psi (290bar]

B Ordering information in inches and millimeters
Inform Bonnet Angle, Bonnet 0.D. and stuffing box I.D. and the total depth of packing
Inform D1, D2, G1 or G2, H
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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ALS 7Serise
Spiral Wound Gaskets

Special Type Gasket

SPIRAL WOUND GASKET DIMENSIONS for
ASME B16.5 FLANGES

SPIRALWOUND GASKET DIMENSIONS for
ASME B16.47 SERIES “A” FLANGES

SPIRAL WOUND GASKET DIMENSIONS for
ASME B16.47 SERIES “B” FLANGES

www.dongsuhco.com



ALS 7Serise
Spiral Wound Gaskets

The spiral wound gasket is the most ideal type having flexibility and recovery which are essential for high temperature and high pressure among semi-
metal gaskets. It is wound in spiral combined with V-type metal thin hoop and non-ferrous material filler. The winding start part and end part are
wound by the hoop over several times and then both edge is processed by spot welding to make the gasket. The gasket has outstanding capability as
it features unique structure with elastic metal and flexible filler.

ADO[REI A2 Spiral Wound Gosket)2 MOIBZ 71431 5 1.2 1oto] L4010 QoMDl oS ZB[EH 1 OO ElRlO 2 AL VAFY
34719] QFHHoop; B2 A2 BeiFile)S 29 LINHOR 200 2 AKHED 2858 HoopBHo2 48] 20f 428 Spot 8%
[

stof HEet JPAQILICE, BRigle 34T G940 Fllerz O|20fN S8 752 FHE(

o M

Am
bl
S~
o
Q
~
5
(4]

.

oI
2% ol @Tx7io) sisjo] X{5HOR Qoik
b

S| &F TR0 SFO| HESIEE Fofh WES LofeiLcy,
TR T2t HOOP A Filler?] AXE MEi5t0] AIZ7He2L/C

« Outstanding capability for high temperature and high pressure

« Automatic flexibility and recovery from the change of temperature, pressure, vibration and working conditions
« Efficient production for any type of dimensions such as round or oval type, etc.

« Outstanding sealing capability as it is produced according to the pressure of unbalanced flange.

« Hoop and Filler materials can be selected according to special operating conditions.

. .
Jm e o ro KJ

B / Designation method

ALS #7
Dongsuh 19835
FILLER R{& FILLERMZ
TEFLON \ 5 CARBON STEEL \ S
oz wa SUS316/SUS3TL | 8
yusrelxeNe]
IEYOl iz \ 0
HOOP A& AEY BY
SUS316/SUS316L | 8 lEdol Sz \ R
7|t \ 6
Low Carbon S SUS 347 7
SUS316/SUS316L 8 Titanium 11
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ALS M Serise
Spiral Type Gaskets

o SW GASKETS Hlg| e gl sHEs 818 2UE S48 02 150LBS~2500LBS Qfsstol| Q1= &4 8l
KA« AAELICE 7404-M2 SUS3042t Graphite Poperz 7406-M& SUS3I62t GRAPHITE PAPERZ
NZZ S ELICE 7|Ef AR 350] ALSE 242 7408-MelL|

O AL

Special S.W. gasket is manufactured and designed in a shape and dimension required at 150LBS~2500LBS pressure
for boiler manhole, handhole and valve bonnet cover. 7404-M can be produced with SUS304 and Graphite
Paper while 7406-M can be produced with SUS316 and Graphite Paper. 7408-M uses other metal materials.

7404-M : up to 600°C
7406-M : up to 650°C

E4YY SW 7tAZN ZEA| 2 A%/ Requirements for ordering special S.W. gasket

1. e / Pressure range
2. A BRE / Working temp
3. 7kAZ S| (of :32mm, 45mm 8) / Gasket thickness (Ex: 3.2mm, 4.5mm, etc.)
4. Hoop x4& / Hoop material
5 & A x| U FAE / For shape and dimension, refer to the below diagram.
Obround(E24%) Oval(EtE3) Diamond(CtO|0}2E%)  Square or rectangular(AtZt)
y—
N
C = B
z ol
1. UHERAE2 R37F FAIE[Ofof FL|C).
2 EFE% 9l EWE "AJ} A0mm O|4, CIO|OFRE - A% 60mm O|4 E[0fof BrLct.
3.A/BE 2/3 0|4 E[Ofof FfL|ct

Some oval type should specify R3.
« Oval and track type should be over 40mm for "A" while diamond/rectangular type should be over 60mm.
+ A/B should be over 2/3.

ALS EX Serise
Gasket for heat exchanger

o Metal jacket tainl
EXAl2|X 7tAZIS einet|g o2 A7, FIRIE/L|Ct 7tAZD} Sus32!_48mmg Stocl ttbe SUS 321 48mm

kAU OHE Hoopol 91500 178E 32mm 32| SUS304 < [T S . j

Rodoﬂ %E% Pass Ubgi O‘—?—O1K1 %‘%L\Ek 7“‘% 448mm l~— Rod ID. ‘ .<— Inner ring LD

217 9 05mm S0 SUS32! Tube?t ARREILICE Q20 2} Gasket 1D, o0

Graphite DI JHA7E AFBE & QISUICL 8RO WAL, o 5 G Sy 0uer ™9 0D

220| 30 i, Q20| HAIL JI=3t |C

w20l 22 . 2120 YEk THsLCE Metal jacket or Metal jacket or
stainless steel tube stainless steel tube

EX series gasket is designed and manufactured for heat
exchanger use. Itis made of the pass lib welding on SUS304
Rod in 3.2mm diameter fixed on the surrounding groove of
hoop inside gasket. The branch uses SUS321 Tube in 4.8mm
diameter and 0.5mm thickness. Graphite metal jacket
branch can be used depending on the requirement. Inner or
outer ring type is available depending on the application. Construction of 7404—EX

SUS 321 4.8mm@ SUS 321 4.8mm@

Construction of 7434R
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1.3mo| {2 FE / Material Code of Hoop

SUS 304 304 Standard product (7|28)) 500
SUS 304L 304 :;lr; _)DWT;;TX ;f;?;n;;nt;i;ﬁd stainless steel is required 430
SUS 316 316 Petroleum and petrochemical industries (A1 8atA) 600C
SUS316L 3161 (Fxlrgivvrzz;al:‘)iv;az;n;;nggid stainless steel is required 800°C
SUS 310S 310 For high temperature (228) 800°C
SUS 321 321 Petroleum and Petrochemical industries (A{RafsAred) 800°C
SUS 347 347 For high temperature (228) 800C
SUS 430 430 Where Ni content is not allowed (Ni7t &R &E0{Als Otel= 3) 700°C
AISI316ELC 316ELC Thermal power station at supercritical pressure (11210 FEtFA) 800C
AlSI309S5+Ch 3095+Cb Thermal power station at high temperature (1 ¢t2] HgxA) 800°C
Titanium Tl Anti-corrosion at high temperature (7.2 « L§AIR) 800C
Monel MO Anti-corrosion at high temperature (72 « LjAl2) 800°C
Nickel NI Anti-corrosion at high temperature (7.2 « L{AIR) 760°C
Aluminium AL For aluminium flange (¥20|5 ZXx]) 200C
Inconel 600 IN Anti-corrosion at high temperature (7.2 « L§AIR) 800C

EXMES 32mm E2 6.4mm FH7t 275 & 47t Qlguct,

Some materials might not be available for 3.2 and é.4mm thick.

2. 42| xj=2o| 718/ / Avaibbility of Filler Materials

23t B7| Y2A0| LR 2T Y DX HRSIOAIS Bott ZY0| HRA| 2SR
Graphite The place not needed for bolt tightening under vacuum, high temperature and 450C
heat circulation requiring perfect air tight.

PTFE Y4t/ Strong acid 260

3. BHH 4t / Section Profile

Bagic Type ((((((((((((((< At?al:,tﬁ:,g i'R?pe &\\\\\\\\\\«(«««(««

it (IR G
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4 At 5 26 / Working Pressure and Temperature

Water 100 350 100 200

steam, Hot Water 580 350 300 100

Hot Oil 580 200 300 100

Orgnic Solvents 580 200 300 100

Heat Transfer Liquids 580 200 300 100

Hydrocarbon 580 200 300 100

Gases 580 200 300 100

Cryogenic Gases -240 200 -100 100

Acidic Fluid 100 300 100
Vacuum 580 300

9| 1 ALS No. 7436Ri= 300 0|82 SEEHE R4l (KSK 2% S)off FHELCH
%Graphite2 Astalolls AH2E 4 S&LICh

Note: ALS No. 7436R is recommended for composite heat transfer fluid (KSK ol etc.) at above 300°C.
% Graphite can not be used for oxidizer.

5. MIZ2| |2 / Dimensions of Products (Thickness L 4.5mm)

15~30 5.0~10 30 = 301~400 9.0~40 9.0 9.0
31-46 5.0~15 30 55 401~500 10.0~40 100 10.0
47-55 5.5-20 3B 55 501~600 11.0-35 11.0 11.0
56~70 5.5-25 40 5.5 601-800 12.0-35 120 120

71-90 6.0~30 45 55 801~1000 13.0~30 13.0 13.0
91-110 6.0~35 50 55 1001~1200 14.0~30 140 14.0
111~150 6.5-35 53 33 1201~1500 15.0~23 15.0 15.0
151~170 7.0~40 6.0 6.0 1501~1800 15.0~23 20.0 200
171~200 7.0~40 7.0 70 1801~2000 15.0~25 = 200
201-~300 8.0~40 8.0 8.0

6. X|Cf 7kA3N 9|7 / Maximum Gasket 0.D

unit: mm

32 500 400 400
4.5 (Standard) 2000 1500 1500
6.4 = 2500 2500

9| Z/ch L+ 2E7Z2 2000mmoICt, SUS 304= T SIZE RING AIZ{0| 7tsBiLiCt
Note: Maximum inside/outside diameter is 2000mm. SUS 304 can produce large size ring.

7.4 . 2332 #= M / Standard Thickness of Inner & Outer Rings

unit: mm

32 20 20
4.5 (Standard) 32 30
b4 45 40

29| : Carbon steel & SUS 304 0]2/9] TE=2 22fs FAI7| HIZLIC
Note: For other materials except carbon steel and SUS 304, please contact us.
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8. 723N YEfo| MEH / Selection of The Gasket Type

S| AHSElE ZE PTFE T SPIRAL WOUND GASKET2 Lf « 2 SEIS
PIRAL WOUND GASKETS A i % ZEEO| SR Bt Z2E|of QU
. Ensure that you selected the right gasket type for right use purpose.

« AILP.T.FE and charging spiral wound gasket for tongue and flat flange shall use inner or outer ring type.
- If you use spiral wound gasket, check if the pressure adjusting plate is combined with the flange.

| AFZEXo|| ®otot JPAZ SES MEHGHSX| &0l SHL|C}
Sk AR88f{Of BLICE
solgt|ct

TVE
10
)

9. 7tAZ 2=/ Gasket Compression

1 2Esk SEALINGES Qloff SPIRAL WOUND GASKET-2 ofeff 72 = &[Of0F hL|C,
2 Ui - Q| ZEfUS Aot SPIRAL WOUND GASKET2 UiFO 25| &=, >IA&|0fof gL L,
3 UE0l =0 2| AYS StB 2 AR &S oLt SEALINGOl| S OJAIA| Si&LICt.
« The spiral wound gasket should be compressed in the thickness as below for perfect sealing.
« Spiral wound gasket with inner or outer ring type shall be compressed and close to the inner ring completely.
« Since the compression on the inside ring plays adjusting plate role, it does not give
damage on the gasket or does not affect on the sealing.

3.2 2401
4.5 3.3+0.1
6.4 48+02

m
=
bal
o
>
o
flaal
rir
d
iy
fot
o
F&’
_ﬁ'_
HI
|m
é
rir
iz}
Ot
j
oju ©.
&
O
=°=*
Q
©

w

SPIRAL WOUND GASKETS #X|d = SES MESH HL 2 ZO{of 2L Ek =E A5 1% Ol‘é*o._' 3L
THSSICHH QoF Xkat XHK|of b

Ensure that the flange surface must be clean in good condition. Check if the interval space is 3.2~6.4  im when assembling is done.

Ensure that the bolt material should meet the operating condition considering the limit of low strength bolt.

The bolt must be lubricated without fail. It is desirable to use bolt lubricant for bolt tightening in torque type, MoS2 or similar nickel compound.

To install spiral wound gasket, the bolt must be tightened in a proper strength.
If the bolt diameter is above 1-1/4, we recommend to use the hydraulic tension device.

28 220N 2HI HIEEQ 57 0|UYE g2E 289 324

100 100 (10) —
8 h 8068) —
% 7% - .
N A\
1
EI \ 6066) —
K |
OF 50 |
= @D
ok S 4
& <
é 25 0
8 1 200 —

. -
T T T T 1 1 ‘ ‘ ‘ ‘ ‘ ‘

100 200 300 400 500 600 700
27(20) 54(40) 81(60) 108(80) 136(100) 163(120)

2%(C) E3INm(1bft)
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11. MIE AL}E9| 1|2t 24 / Width and Elements of The Product’s Sealing Inside Diameter

4.5mm M2l SPIRAL WOUND 3.2mm FMe| SPIRAL WOUND
€ €
£ % £ P
pu 1 = n
o o
S
20 N A 20 F7
10 10
— L //‘/
0 0
50 100 500 1000 50 100 500 1000
7FAZIO] LHZ(mm) ZtAZU9] LHZ(mm)

12. H|Z Filler MjZ2| A& 445 / Sealing Performance of The Product’s Filler Material

1. Chlorite Mineral2t graphite carbonO| 420! A Z A asbestosHE} M2 o] 2E X002
3|19 7|28 Qafsict

2= PiE 2 Pt & OofiHet ARSI E £|110| 7|2ES |AIFLIC

N

[ Z20= T

3. ALS 7438%= CLASS 900 S X|of 24dst= AL kerosene gos oildf hydrogen gas2 218F g0 kot
EHFES s Zote o Meetct
4. ALS 7438RL -170°COA AUt7tAZ K2[ot= Z2MX|of MetshL|Ct

)

-255°COf| A, lot YORTIAES ARSI pipework®t LiZ 62inchol| Eot= 87|17 A=l Paraxylene plantof HetetL|c.
IIURXE 2ot 2of| AFBELIC

=
FAVS QAL A, dopvtA 5 7IRRAIE

o2}

Maximum air tight with less tightening of bolt than asbestos due to chlorite mineral and graphite carbon adopted as main materials.
Maximum air tight even under bad conditions such as change of pressure and temperature.

ALS 7438 is good for resolving air tight problems caused by hot kerosene gas oil and hydrogen gas created from CLASS 900 flange.
ALS 7438R is good for the flange to process LPG at -170°C

Good for Paraxylene plant with containers having the inside diameter in 62 inches and pipework using liquid refrigerant
gas at -255°C It is used for corrosive fluid, oxygen and refrigerant gas, etc. requiring air tight.

9000 |
X 125 Micro Inch -
| )
' / _ .
7200 1 380 Micro Inch __~ Sealing Performance Camparlson On 4" Class 600lb
w .
s;) | e Spiral Wound Gaskets
|
@ 5400 o
& "
¥
g ' /
=1 !
g 3600 ) I 125 Micro Inch
7} | Y,
/ | 4 /
A R G
[ /
1800 ) :/ /380 Micro Inch
1
|

0 125 25 375 50 625 75 875
LOAD-TONS
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SPIRALWOUND GASKET
DIMENSIONS for
ASME B16.5 FLANGES

ASME B16.20(1993)°ll 2|2t SPIRAL WOUND GASKET %]

‘ 2.8-3.3mm Thick Centering Ring

I _77.. - —
E Bolt and Lolt Hole L4 f
@ AT
e N
- ’—> — Inner Ring (D1)
Approx. I=—— Gasket ID (D2)
1.6mm
(Bead) |=——————————————— GasketOD(D3)
Clearance —~ |~ Bolt Di: i i
e Centering Ring (D4)

668

826
%56 | 899 | 859 | 1049 | 556 | 699 | 859 | 1113 | 556 | 99 | 89 | 1113
149.4
2129
3048
A
5367
6477
7463
8573
9622

w

10732
178!
1289 1
14034
15177
16193
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Tolerance of APl Dimensions (APl X|~3]-82%}) unit: mm

1/2~1 -
S vws s s 2076
4~8

+1.52

26~34

Note : 1.1/2"~ 24" : ANSI B 16.5 FLANGES.
2.26"~60" : API 605 & MSS SP-44 FLANGES.

mé | 54 | ws | &8 | ms | 54 | W6 | 9 | Ms | Bk Ws | 99 ms | KL 36 | b2
1 1049
556 1.
60 | W6 | M7 | W | 610 | %53 | M7 | e | G0 | 22 | 7 | M8 | ei0 | w2 | 1m7 | 19
1318 2754
95 34
3175 474
a0l | 425 | dss | 552 | 307 | s | w2 | Swe | 4 | Wbk | g2 | sk | ||
01 | 5207 | 579 | e | a3 | 507 | Sn5 | ews | @90 | Sud | s | v | ||
aat | 67 | Tus | 7y | e | ez | o3 w2 | | || ||
7as | 7m0 | e8| oMo | T4 | b5 | &3 s | | | |
B9 | 890 | s | w0 | e 08 | omé dome | | | |
%5 | 906 | 4 N0 | 07 w01 | oy w02 | ||
1086 | 1149 1557 | 1252 | 13 | et | w02 | woe | |||
Wi | o9 | 087 | a2 | wwe | wmo | wos | wet| |||
w0 | ams | wns | wes | ||| |
weo | wma | e e | | |
um2 | w7 s w7 | |
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SPIRALWOUND GASKET
DIMENSIONS for
ASME B16.47 SERIES“A” FLANGES

ASME B16.20(1993) LARGE DIAMETER GASKET |4

-
[ ‘
] i
= D1
Approx. 1.6mm —| |=— b2
= Outer Ring & Inner Ring Attached Type
D4

unit: mm

1682.8

unit: mm

TR08 | id7s | 24 | e | - - -
188 | @6 | iS04 | qer29 | - - -
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SPIRALWOUND GASKET
DIMENSIONS for

ASME B16.47 SERIES“B" FLANGES

ASME B16.20(1993) LARGE DIAMETER GASKET |4

\_/\/
[ ‘
] i
OF D1
Approx. 1.6mm —| |=— b2
= Outer Ring & Inner Ring Attached Type
D4

unit: mm

1682.8

unit: mm

108 | id7e | 24 | e | - - -
188 | @6 | iS04 | qe29 | - - -
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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49

51

52

53

54

55

57

58

59

61

62

63

65

67

75

ALS 122NB
MONO Spring Type Unbalance Seal

ALS 131NB
Corrosion Free Anti-Acid Outside Seal

ALS 151NB
Multi Spring Type Unbalance Seal

ALS 152AB
Multi Spring Type Balance Seal

ALS 172NB
Multi Spring Type Medium Pressure Un-Balance Seal

ALS 172AB
Multi Spring Type High Pressure Balance Seal

ALS 181NB

Multi Spring Type High Temperature & High Pressure Balance Seal

ALS 191NB
Metal Bellows Shaft Seal

ALS201NB
General Purpose Shaft Seal

ALS 202NB
High Pressure Purpose Shaft Seal

ALS 203NB
High Pressure Purpose Shaft Seal

ALS 205NB
MONO Spring Type Slurry Seal

ALS 251
Elastomer Bellows Seal (High Pr)

ALS 252
Elastomer Bellows Seal

ALS 305NB
Cartridge Mounted High Speed-High Pressure Stationary Seal

ALS311HB
Cartridge Mounted High Speed-High Pressure Stationary Seal

ALS 312AB
Cartridge Mounted Single Seal

ALS 322AB
Cartridge Mounted Double Balance Seal

TECHNICAL DATA
CHEMICAL LISTINGS

www.dongsuhco.com



—

D3
D4

SHAFT SZE CRSLEEVE DI

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20.

0-Ring : Fluorocarbon installed. Ethylene propylene(EP) or Kalrez' available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:

Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Suitable for most general and light chemical duties ranging from water to weak acid solutions, wherever elastomer secondary seals can be used.
« SEAWTR Supply Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-407C to +200°C / -40°F to +390°F Depending on materials used
«Pressure  :Upto 10kg/Cm?
« Speed :Up to 10m/sec

Size in Millimeters

020 34 36 30 36 43 " 8
022 36 38 32 38 44 11 8
025 39 41 g5 41 46 12 9
028 42 A 38 44 46 12 9
030 44 46 40 46 48 13 10
032 46 48 42 48 48 13 10
035 49 51 45 51 50 13 10
038 54 58 48 54 50 13 10
040 56 60 50 56 52 14 11
042 58 62 52 58 52 14 11
045 61 65 E5 61 52 14 11
048 b4 68 58 A 59 15 12
050 66 70 60 66 59 15 12
052 68 72 62 68 63 15 12
055 71 75 65 7 63 15 12
058 76 83 70 76 66 15 12
060 78 85 72 78 68 16 13
062 80 87 74 80 68 16 13
065 83 90 77 83 7 16 13
068 86 93 80 86 72 16 13
070 90 95 81 90 73 18 15
075 95 104 86 95 74 18 15
080 100 109 91 100 76 18 15
085 105 an 96 105 77 18 15
090 110 19 101 110 78 18 15
095 115 124 106 115 80 18 15
100 120 129 116 125 81 21 17
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L2 L1

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20 or Hastelloy C.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:

Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Corrosive Fluids Pumps.
« Acid Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-407C to +200°C / -40°F to + 390°F Depending on materials used
«Pressure  : Upto 10kg/Cm?

« Speed : Upto 15m/sec

Size ininches
1.000 1.000 1.875 1.125 1.000
1.125 1.875 2.000 1.125 1.000
1.250 2.000 2.125 1.125 1.000
1375 2.125 2.250 1.125 1.000
1.500 2.250 2.375 1.125 1.000
1.625 2.500 2.625 1.250 1.000
1.750 2.625 2.750 1.250 1.000
1.875 2.750 2.875 1.250 1.000
2.000 2.875 3.000 1.250 1.000
2.125 3.000 3.125 1.250 1.000
2.375 3.250 3.375 1.250 1.000
2.500 3.375 3.500 1.250 1.000

Size in Millimeters

25 49 415 54.5 38 175
30 54 46.5 63.0 38 17.5
g5 59 51.0 625 38 175
38 63 58.0 69.5 38 17.5
40 65 605 735 38 17.5
45 70 64.0 80.0 38 175
50 75 70.0 89.5 38 17.5
55 80 735 96.0 38 17.5
60 85 78.0 99.5 38 175
65 90 85.0 105.0 38 17.5
70 95 90.0 1100 38 17.5
75 100 95.0 1150 38 175
80 105 = = 40 175
85 110 - - 40 17.5

[
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ALS 131NB
Corrosion Free Anti-Acid Outside Seal

L2 L1

D3
D2

SHAFT SIZE OR SLEEVE DIA

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20 or Hastelloy C.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:
Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Corrosive Fluids Pumps.
« Acid Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-40°C to +200°C / -40°F to + 390°F Depending on materials used
«Pressure  : Upto 10kg/Cm?

« Speed : Upto 15m/sec

Size ininches
1.000 1.000 1.875 1.125 1.000
1.125 1.875 2.000 1.125 1.000
1.250 2.000 2.125 1.125 1.000
1375 2.125 2.250 1.125 1.000
1.500 2.250 2.375 1.125 1.000
1.625 2.500 2.625 1.250 1.000
1.750 2.625 2.750 1.250 1.000
1.875 2.750 2.875 1.250 1.000
2.000 2.875 3.000 1.250 1.000
2.125 3.000 3.125 1.250 1.000
2.375 3.250 3375 1.250 1.000
2.500 3.375 3.500 1.250 1.000

Size in Millimeters

25 49 415 54.5 38 175
30 54 46.5 63.0 38 17.5
3B 59 51.0 625 38 17.5
38 63 58.0 69.5 38 175
40 65 605 735 38 17.5
45 70 64.0 80.0 38 175
50 75 70.0 89.5 38 175
55 80 735 96.0 38 17.5
60 85 78.0 99.5 38 17.5
65 90 85.0 105.0 38 17.5
70 95 90.0 1100 38 17.5
75 100 95.0 1150 38 175
80 105 = = 40 175
85 110 - - 40 17.5
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L3 2

D2
D3

D2
D1
.
SHAFT SIZE OR SLEEVE DIA
D4
D5

4 4

Technical data / STANDARD MATERIALS

Metal Parts : 316 Stainless Steel or Hastelloy C.

Springs : Alloy 20 or Hastelloy C..

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face  : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

: Other Materials on Special Order:

Applications

» All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« General Purpose Pumps.  « SWBP, CCWP, Caustic Pump, Acid Pump, CVP for Nuclear & Thermal Power Plant.

Operating Conditions
« Temperature : -407C to + 200°C / -40°F to + 390°F Depending on materials used  « Pressure : Up to 20kg/Cm? « Speed : Up to 20m/sec

Size in Millimeters

020 34 36 42 29 3B 34 23 18 95

022 36 38 4 31 37 34 23 18 9.5
025 39 41 47 34 40 34 23 18 95
028 42 44 50 37 43 34 23 18 9.5
030 44 46 52 39 45 34 23 18 95
032 46 48 54 42 48 34 23 18 9.5
035 49 51 57 44 50 34 23 18 95
038 54 58 64 49 56 37 25 20 10
040 56 60 66 51 58 37 25 20 10
042 58 62 68 - - 37 25 20 -
045 61 65 7 56 63 37 25 20 135
048 64 68 74 59 66 37 25 20 135
050 66 70 76 62 70 38 25 20 14
052 68 72 78 - - 39 25 20 -
055 7 75 81 67 75 39 25 20 14
058 76 83 89 70 78 40 28 22 14
060 78 85 91 72 80 40 28 22 14
062 80 87 93 - - 40 28 22 -
065 83 90 96 77 85 40 28 22

068 86 93 99 81 90 40 30 24 14
070 90 95 101 83 92 41 30 24 14
075 95 104 | 110 88 97 41 30 24 17.5
080 100 109 115 95 105 41 31 25 17.5
085 105 | 114 | 120 | 100 @ 110 42 31 25 175
090 170 119 125 105 115 44 31 25 17.5
095 115 | 124 | 130 | 110 | 120 A 31 25 17.5
100 1200 | 129" | 135 | 115° | 125 4 31 25 175
105 127 | 134 | 140 - - 44 31 25 -
110 132 139 145 = = 4h 31 25 =
120 144 1 150 | 160 - - 51 41 30 -
130 154 160 170 = = 51 41 30 =
140 164 | 175 | 185 - - 51 41 30 -
150 180 190 200 = = 61 41 30 =
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Technical data/ STANDARD MATERIALS

Metal Parts
Springs
0-Ring
Rotating Face

: 316 Stainless Steel or Hastelloy C.

: Alloy 20 or Hastelloy C.

: Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
: Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.

Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.
- Other Materials on Special Order:

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.

« General Purpose High Pressure Pumps.

Operating Conditions
: -40°C to+200°C / -40°F to + 390°F Depending on materials used « Pressure : Up to 30kg/Cm? « Speed : Up to 20m/sec

« Temperature

Size in Millimeters

020 200| 24 | 38 | 40| 46 | 29 | 35 | 39 | 23 | 32 | 18 | 9.5

022
025
028
030
032
035
038
040
042
045
048
050
052
055
058
060
062
065
068
070
075
080
085
090
095
100
105
110
120
130
140
150

22
24
25
28
30
33
35
38
40
43
45
48
50
59
55
58
60
63
65
70
75
80
85
90
95
100
105
110
120
130
140
150

26
28
30
3
35
38
40
43
45
48
50
93
55
58
60
63
35
68
70
75
80
85
90
95
100
105
110
120
130
140
150
160

40
42
44
47
49

94
56
59
61

64
66
69
71

76
78
81

83

86

90

95

100
105
110
115
120
127
132
144
154
164
180
190

42
YA
46
49
51
58
60
63
65
68
70
73
75
83
85
88
90
93
95
104
109
114
19
124
129
134
139
150
160
175
190
200

48
50
52
59
57
b4
66
69
71
74
76
79
81
89
91
94
96
99
101
110
115
120
125
130
135
140
145
160
170
185
200
210

i
SHAFT SIZE OR SLEEVE DIA

~

D4

« Acid Pump, Sodium Hypo Feed Pump, CBP, COP, CCWP LDP for Nuclear & Thermal Power Plant.

31
ES
34
37
39
42
44
49
51
54
56
59
62
65
67
70
72
75
77
83
88

37
39
40
43
45
48
50
56
58
61
63
66
70
73
75
78
80
83
85
92

39
39
39
39
39
41
41
42
42
42
43
43
43
45
45
45
45
45
45
45
45
45
48
48
48
48
48
61
61
61
71
71

23
23
23
23
23
25
25
25
25
25
25
25
25
28
28
28
28
30
30
30
31
31
31
Sl
31
31
31
41
41
41
41
41

32
32
32
32
32
34
34
34
34
34
35
k)
35
36
36
36
36
36
36
36
36
36
38
38
38
38
38
46
46
46
55
95

18
18
18
18
18
20
20
20
20
20
20
20
20
22
22
22
22
24
24
24
25
25
25
25
25
25
25
30
30
30
30
30

95
9.5
9.5
9.5
9.5
9.5
95
10
10
135
135
85)
114
14
14
14
14
14
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02
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I
I I
SHAFT SIZE OR SLEEVE DIA

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:

Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Medium Pressure, Medium Speed Pumps.
« Stator Cooling Water Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-407C to +200°C /-40°F to + 500°F Depending on materials used
«Pressure  : Upto 15kg/Cm?

« Speed : Up to 30m/sec
Size ininches

1 1 1 132 1532 13/1 516
5/8 A 1 314 1 514 34 13/3
34 138 1516 1 7hs I 13/3
/g 11 171 196 1516 13/3

1 158 1 916 134 1 7hé
11/ 134 1 M4 17/ 1 116 116
1 Vg 178 178 2 116 "he
13/ 2 2 2 /8 1178 714
11/ 2 /g 2/ 2y 18 "he
154 2 38 2 3 21/ 138 1/
13 2 1p 21 2 5/g 138 12
17/ 2 5/g 2 5/ 23 138 12

2 23, 2.3, 2718 1378 12
21 3 3 31/ 1 1/1 16
21/ 318 31/ 3 14 1116 s
2 3g 3 31/ 3 38 1116 16
21 33 33 31 1 M 16
2 5/g 33 31/ 3 5/ 1 116 5/8
23 31 3 5 334 1116 5/8
278 33 33 37 1 M/16 5/8
3 373 3 1316 4 1116 5/
31/ 4 3 1514 41716 1116 /3
3 s 4178 478 4y 1 Mg 25/3)
333 4 A 4 3/g 1 11 25/3)
315 4 3/g 4 38 41/ 1116 25/3
358 417 41/ 4 5/g 1 M/16 25/3)
33 4 g 4 58 4.3 1116 /3
378 43 434 47/ 1116 /3
4 4 7/g 4778 5 1 M1 25/3)
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L1 L2

—
_ >

D3
D2

SHAFT SIZE OR SLEEVE DIA
D

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« High Pressure, High Speed Pumps.
« Stator Cooling Water Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-40°C to+2007C /-40°F to + 500°F Depending on materials used
«Pressure  : Upto 50kg/Cm?

« Speed : Upto30m/sec
Size ininches Size in Millimeters
1 1.508 196 1 1316 1514 13/37 25 39.5 39.5 46 B 10
11/ 1.633 1 Mhe 1 15/14 13/ i 28 425 425 49 35 1
1 14 1.758 178 2 /8 13/ 716 30 445 445 51 35 "
13/ 1.758 2 24 1 716 e 32 47.5 475 54 35 1"
117 1.883 2 /8 23 174 76 85 50.8 50.8 57 36.5 1
15 2.008 2 38 2 5 13, i 38 54 54 60 365 1
13, 2133 2 23 134 i 40 56 56 62 445 "
178 2.383 2 58 278 13, 172 45 635 635 70 445 M
2 2.508 23 3 13, 172 48 67 67 73 445 12.7
2/ 2.633 3 318 2 14 /2 50 70 70 76 445 12.7
2 4 2.758 38 3 4 2 116 12 55 76 76 82 52 12.7
238 3.008 KA 33 21 96 60 82 82 89 52 14
2 31313 33 31 2 116 96 65 85 85 92 52 14
2 5/g 3.258 31 39 2 1 916 70 92 92 98 52 14
23 3.383 394 33, 2 116 96 75 95 95 102 52 16
27/ 3.383 33 3 13714 21 5/8 80 100 100 107 52 16
3 3.508 31316 3 15/14 2 116 /g 85 107 107 14 52 20
3/ 3.758 31514 3 2 1 5/8 90 112 112 118 52 20
34 3.883 4 /g A 2 116 5/g 95 17 17 124 52 20
333 4.008 4y 4 3g 2 1 25/3) 100 124 124 130 52 20
31 4133 438 438 2 11e 25/3
35 4.258 4.1/ 41/ 2 116 /3
334 4.383 4 5/ 4 5/ 2 16 25/3)
378 4508 43, 43, 2 11 /3
4 4,633 4 /g 4 /g 2 116 /3
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ﬁlILSImSNB TypeHighT
ulti Spring Type High Temperature
& High Pressure Balance Seal

L1 L2

|

D2
D1
_— —
SHAFT SIZE OR SLEEVE DIA

Technical data / STANDARD MATERIALS

Metal Parts : 316 Stainless Steel.

Springs : Inconel X 750.

Wedge Sealing Member : Available in PTFE and flexible graphite materials. Creates positive seal for use in extreme temperature / chemical applications.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request. Stellite

Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide. Stellite

- Other Materials on Special Order:

Precision Lapped : Lapping process results in high precision finished with optimal flatness.

Stationary Face Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide. Stellite

Mechanical Drive : Reduces slippage in shaft or sleeve to eliminate galling and premature wear. Seals are birotational.

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« High Pressure, High Speed Pumps.
« High Temperature Valves for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature : -507C to +500°C /-60°F to + 930°F Depending on materials used « Pressure : Up to 30kg/Cm?  « Speed : Up to 30m/sec

Sizeininches
.500 1.031 1.156 812 812
.625 1.187 1.312 .750 812
.750 1312 1.437 875 812
875 1.437 1.562 937 812
1.000 1.562 1.750 1.000 812
1.125 1.687 1.875 1.062 812
1.250 1.875 2.000 1.062 812
1.375 2.000 2125 1.125 875
1.500 2125 2.250 1.125 875
1.625 2.375 2.500 1.375 875
1.750 2.500 2.625 1.375 875
1.875 2.625 2.750 1.375 875
2.000 2.750 2.875 1.375 1.000
2125 3.000 3.125 1.687 1.000
2.250 3.125 3.250 1.687 1.000
2.375 3.250 3375 1.687 1.000
2.500 3375 3.500 1.687 1.000
2.625 3.500 3.625 1.687 1.000
2.750 3.625 3.750 1.687 1.000
2.875 3.750 3.875 1.687 1.000
3.000 3812 4.000 1.687 1.000
3.125 3.937 4.062 1.687 1.000
3250 4125 4.250 1.687 1.000
3375 4.250 4375 1.687 1.000
3.500 4375 4500 1.687 1.000
3.625 4.500 4.625 1.687 1.000
3.750 4.625 4.750 1.687 1.000
3875 4.750 4.875 1.687 1.000
4.000 4.875 5.000 1.687 1.000
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D3
D2
SHAFT SIZE OR SLEEVE DIA

Technical data / STANDARD MATERIALS

Metal Parts : 316 Stainless Steel.

Springs : Inconel X 750.

Wedge Sealing Member : Available in PTFE and flexible graphite materials. Creates positive seal for use in extreme temperature / chemical applications.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request. Stellite

Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide. Stellite

: Other Materials on Special Order:

Precision Lapped : Lapping process results in high precision finished with optimal flatness.

Stationary Face Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide. Stellite

Mechanical Drive : Reduces slippage in shaft or sleeve to eliminate galling and premature wear. Seals are birotational.

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« High Pressure, High Speed Pumps.
« High Temperature Valves for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature : -50°C to+500°C /-60°F to + 930°F Depending on materials used  « Pressure : Up to 30kg/Cm?  « Speed : Up to 30m/sec

Size ininches
.500 1.031 1.031 1.218 1.125 .593
625 1.187 1.187 1.375 1.062 593
.750 1.312 1.312 1.500 1.187 .593
875 1.437 1.437 1.625 1.250 593
1.000 1.562 1.562 1.750 1312 iS58
1.125 1.687 1.687 1.875 1.375 .593
1.250 1.875 1.875 2.062 1.375 .593
1.375 2.000 2.000 2.187 1.437 593
1.500 2.125 2125 2312 1.437 .593
1.625 2.375 2375 2.562 1.750 625
1.750 2.500 2.500 2.687 1.750 .625
1.875 2.625 2.625 2.812 1.750 625
2.000 2.750 2.750 2.937 1.750 .625
2125 3.000 3.000 3.187 2.062 625
2.250 3.125 3.125 3.312 2.062 .750
2375 3.250 3.250 3.437 2.062 .750
2.500 337 &3 3.562 2.062 .750
2.625 3.500 3.500 3.687 2.062 .750
2.750 3.625 3.625 3812 2.062 .750
2.875 3.750 3.750 3.937 2.062 .750
3.000 3.812 3.812 4.000 2.062 .750
3.125 3.937 3.937 4125 2.062 .750
3.250 4125 4125 4312 2.062 .750
3.375 £4.250 4.250 4437 2.062 .750
3.500 4375 4375 4.562 2.062 .750
3.625 4.500 4.500 4.687 2.062 .750
3.750 4.625 4.625 4812 2.062 .750
3.875 £4.750 4.750 4.937 2.062 .750
4.000 4.875 4875 5.062 2.062 .750
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Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20 or Hastelloy C.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Silicon Carbide, Carbon

Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:
Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Slurry Pumps.
+ COP for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature : -40°C to + 260°C / -40°F to +500°F Depending on materials used
«Pressure  : Upto20kg/Cm?

« Speed : Upto 25m/sec
Size ininches Size in Millimeters

1.000 1.500 1.625 1.625 1.250 0.437 25 38 42 42 32 "
1.125 1.625 1.750 1.750 1.250 0.437 28 42 45 45 32 1
1.250 1.750 1.875 1.875 1.250 0.437 30 40 47 47 32 1
1.375 1.937 2.000 2.000 1.250 0.437 32 45 48 48 32 "
1.500 2.125 2.250 2.150 1.250 0.437 35 49 51 51 32 "
1.625 2.250 2375 2.375 1.500 0.500 40 54 57 57 38 13
1.750 2.375 2.500 2.500 1.500 0.500 45 60 b4 b4 38 13
1.875 2.500 2.625 2.625 1.500 0.500 48 b4 67 67 38 13
2.000 2.625 2.750 2.750 1.500 0.500 50 67 70 70 38 13
2.125 2.750 2.875 3.000 1.500 0.562 55 70 73 73 38 14
2.250 2.875 3.000 3.125 1.500 0.562 60 76 79 79 38 14
2.375 3.000 3.125 3.250 1.500 0.562 65 80 85 85 38 14
2.500 8,173 3.250 &3 1.500 0.562 70 87 92 92 42 16
2.625 3.250 3375 3375 1.500 0.625 75 93 98 98 42 16
2.750 3.437 3.625 3.500 1.625 0.625 80 97 100 100 42 20
2.875 3.562 3.750 3.750 1.625 0.625 85 103 108 108 42 20
3.000 3.687 3.875 3.875 1.625 0.625 90 106 1M 110 42 20
3.125 3812 4,000 4,000 1.625 0.781 95 113 117 117 42 20
3.250 3.937 4.125 4125 1.625 0.781 100 119 124 124 42 20
3375 4.062 4.250 4.250 1.625 0.781

3.500 4.187 4.375 4.375 1.625 0.781

3.625 4.321 4.500 4.500 1.625 0.781

3.750 4.437 4.625 4.625 1.625 0.781

3.875 4.562 4.750 4.750 1.625 0.781

4.000 4.687 4.875 4875 1.625 0.781
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Technical data/STANDARD MATERIALS

Metal Parts : 316 Stainless Steel.

Springs : Alloy 20.

s

D2

Elastomer Bellows : Fluorocarbon installed. Ethylene propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon carbide available upon request.

Stationary Face  : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

Applications » Other Materials on Special Order.

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« MSOP, RSOP, ESOP, SOVP, MOP, HFP, Lub Oil Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature : -40°C to+ 120°C/-40°F to + 390°F Depending on materials used « Pressure : Up to 10kg/Cm? « Speed : Up to 10m/se

SPRING

NOTCHES

DRVE™  RuBBER
Size ininches

3/g 16
1/ 5/16
5/8 13/32
3/4 13/32
7/ 13/32

1 i
118 e
1 /4 74
138 e
11/ /16
1 58 12
134 1/7
134 12
2 1/
2/g 16
2 914
23 16
21 16
25/ 5/8
23 5/g
278 5/8
3 5/8
31/ 25/
31/ 25/3)
33 25/
31/ 25/3p
3 58 25/
334 25/3
378 2/p
4 25/3p

DRIVE
DENTS

o
RING
MATING
RING

PRIMARY

ANGULAR SECTION OF  SEALNG RING
RING  DIAPHRAGM DIAPHRAGM CONVOLUTION

/g

A
138
11/

37/

41/
4y
4 3/g
41/
4 5/
43y
4 7/g

FLEXIBILITY END 'S

516
1116
1516
1 7he
1 96
11316
2 114
2 1314
2 514
2 716
23,
273

3 316
3 914
3 716
3 96
3174
4

4 /g
4 3/g
41/
4 3y,
4 g
54
538
51
5 548
53y
578

FLEXING
DIAPHRAGM

SHAFT OR SLEEVE DIA
o1

*Self Aligningg
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ALS 202NB
High Pressure Purpose Shaft Seal

UL
0 =
[ =y

L ) ‘

SHAFT SIE ORSLEEVE D
D1

Technical data/STANDARD MATERIALS

Metal Parts : 316 Stainless Steel.  Springs : Alloy 20.

Elastomer Bellows : Fluorocarbon installed. Ethylene propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon carbide available upon request.
Stationary Face  : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

Applications » Other Materials on Special Order.

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.

« BFP Conditioner L.O Recirculation & Forwarding Pump for Nuclear & Thermal Power Plant

Operating Conditions

« Temperature : -40°C to+ 1207 /-40°F to + 220°F Depending on materials used « Pressure : Up to 25kg/Cm? « Speed : Up to 20m/sec

FEXGILTY [N 5 AT

DRIVING DRIVING \
BAND NOTCHES

Size ininches V-
. shaftDa DI D2 L L
33 875 1116 1316 516
1 1.000 1 3/16 1 316 516
5/8 1.250 1 1/ 1514 13/37
/16 1312 1 13/ 1 516 13/32
3 1.375 1 15/ 1514 13/32
13/16 1.437 196 13 13/3
g 1.500 1 2l/3 13/ 13/32
15/16 1562 1 114 1 916 "he
1 1.625 134 194 he
116 1.687 1 13716 158 he
11/8 1.750 178 1578 The
1 34 1812 1 15/16 158 N
1 4 1.875 2 15 The
1 3/g 2.000 28 1 116 74
1 7hs 2.062 2 316 1 116 The
114 2215 24 1 1M16 e
158 2375 21 2 /)
13, 2.500 2 9 2 12
17/ 2.625 23 2 /8 /)
1 15/14 2.687 2 13/14 218 12
2 2.750 2 15/14 2 /8 12
2 /8 3.000 38 2 3g 16
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SHAFT SIZE OR SLEEVE DIA
D1
D2

KO8

Technical data/ STANDARD MATERIALS r
Metal Parts : 316 Stainless Steel.
Springs : Alloy 20.
Elastomer Bellows : Fluorocarbon installed. Ethylene propylene(EP)or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face  : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.
- Other Materials on Special Order:
Application
» All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
Operating Conditions
« Temperature :-40°C to+ 120°C/ -40°F to + 220°F Depending on materials used
« Pressure :Up to 25kg/Cm?
« Speed :Up to 20m/sec
Size ininches Size in Millimeters
38 875 1116 1314 516 022 34 38 38 N
1 1.000 1344 1 34 516 024 36 40 43 "
5/8 1.250 1 11/32 1516 13/37 025 37 41 43 1
14 1.312 1 132 1 514 13/3 028 40 44 45 1
34 1.375 115732 1 514 13/3 030 42 46 45 i
13/14 1.437 1 96 133 13/3 032 A 48 45 "
I8 1.500 1 21/3p 138 13/3 033 45 49 45 "
1514 1.562 1 Mg 196 74 035 47 51 45 1
1 1.625 134 1 94 The 038 54 58 45 N
114 1.687 11316 158 6 040 56 60 51 12.5
1 /8 1.750 17/ 15/ The 043 60.5 63 51 125
134 1.812 1 1514 153 74 045 63.5 65 51 12.5
A 1.875 2 1548 The 048 63.5 68 54 125
138 2.000 2 /8 1 M1 6 050 66.5 70 54 12.5
1 7he 2062 2 314 11116 i 053 70 73 61 14
112 2.215 24 1M1 74 055 715 75 61 14
15/ 2375 21 2 1/ 058 795 83 61 14
134 2.500 258 2 ) 060 825 85 b4 14
178 2.625 23, 2 /8 1 063 85.5 88 64 14
11516 2.687 2 1314 2/ 12 065 85.5 90 70 16
2 2.750 2 15/14 2178 1/ 068 89 93 70 16
2 /8 3.000 31 2 3g 916 070 89 95 70 16
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ALS 205NB
MONO Spring Type Slurry Seal
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Technical data/STANDARD MATERIALS
Metal Parts  : 316 Stainless Steel.
Springs : Alloy 20.
0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.

Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

+ Other Materials on Special Order:
Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Paint, ink, Pump, Paper, Slurry Pumps.

« Over Flow Pump for Thermal Power Plant.

Operating Conditions

« Temperature : -40°C to+2007C /-40°F to + 390°F Depending on materials used
«Pressure  : Upto 15kg/Cm?

« Speed : Up to 20m/sec

Size ininches

Cosetde D 2 D L L
1.000 1.750 1.900 1.820 1.625 0.433
1.250 2.005 2125 2071 1.625 0.433
1.500 2.256 2.400 2.321 1.625 0.433
1.750 2.518 2.650 2.570 1.750 0.512
2.000 2.750 2.820 2.900 1.750 0.512
2.250 3.000 3.150 3.070 1.750 0.512
2.500 3.250 3.400 3.320 1.750 0.512
2.750 3.616 3.850 3.710 1.875 0.625
3.000 3.866 £4.060 3.966 1.875 0.625
3.500 4.370 4.600 4.506 1.875 0.625
4.000 4866 5.055 4962 1.875 0.625
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Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Alloy 20.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.

- Other Materials on Special Order:

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Suitable for most general and light chemical duties ranging from water to weak acid solutions, wherever elastomer secondary seals can be used.
« Light Oil BNR Pump for thermal Power Plant.

Operating Conditions
« Temperature : -40°C to +200°C / -40°F to + 390°F Depending on materials used « Pressure : Up to 40kg/Cm? « Speed : Up to 25m/sec

Size in Millimeters

014 24 26 21 25 230 12.0
016 26 28 23 27 23.0 12.0
018 32 34 27 33 24.0 135
020 34 36 29 35 24.0 13.5
022 36 38 3l 37 24.0 135
024 38 40 33 39 26.7 133
025 39 41 34 40 27.0 13.0
028 42 44 37 43 30.0 12.5
030 44 46 39 45 30.5 12.0
032 46 48 42 48 305 12.0
033 47 49 42 48 30.5 12.0
035 49 51 [ 50 30.5 12.0
038 54 58 49 56 320 13.0
040 56 60 51 58 32.0 13.0
043 59 63 54 61 320 13.0
045 61 65 56 63 320 13.0
048 b4 68 59 66 32.0 13.0
050 66 70 62 70 34.0 135
053 69 73 65 73 340 (815
055 71 75 67 75 34.0 135
058 78 83 70 78 39.0 135
060 80 85 72 80 39.0 13.5
063 83 88 75 83 39.0 13:5
065 85 90 77 85 39.0 135
068 88 93 81 90 39.0 (815
070 89 95 83 92 45.5 14.5
075 96 104 88 97 45.5 14.5
080 104 109 95 105 450 15.0
085 108 14 100 110 45.0 15.0
090 114 119 105 115 50.0 15.0
095 118 124 110 120 50.0 15.0
100 124 129 115 125 50.0 15.0
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Technical data/STANDARD MATERIALS . |
Metal Parts  : 316 Stainless Steel. P
Springs : Alloy 20.
0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.

Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.
+ Other Materials on Special Order:

Applications

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« Suitable for most general and light chemical duties ranging from water to weak acid solutions, wherever elastomer secondary seals can be used.
« CTCS Ball Injection & Recirculation Pump for Thermal Power Plant.

Operating Conditions
« Temperature : -40°C to +200°C / -40°F to + 390°F Depending on materials used « Pressure : Up to 16kg/Cm? « Speed : Up to 25m/sec

Size in Millimeters

010 15.7 19.2 22.5 24 14.5 7.5
012 17.7 21.6 25.0 26 15.0 65
014 19.7 24.6 285 30 17.0 65
015 208 24.6 285 30 17.0 7.5
016 210 280 285 30 17.0 85
018 23.7 30.0 32.0 33 19.5 9.0
019 267 = 370 38 215 =

020 26.7 35.0 37.0 38 21.5 85
022 27.7 350 37.0 38 215 85
024 31.2 38.0 42.5 44 22.5 85
025 31.2 380 42.5 44 23.0 85
028 350 420 490 50 265 10.0
030 37.0 450 49.0 50 265 11.5
032 40.2 48.0 53.5 55 275 11.5
033 402 50.0 5815 k) 275 12.0
035 43.2 52.0 57.0 59 285 12.0
038 462 55.0 59.0 61 300 113
040 48.8 58.0 620 64 30.0 11.8
042 51.8 = 655 67 300 13.2
043 518 62.0 65.5 67 30.0 13.2
045 538 640 68.0 70 300 128
048 56.8 68.4 70.5 74 30.0 12.8
050 58.8 69.3 74.0 77 30.5 12.8
053 62.2 72.3 785 81 33.0 13.5
055 64.2 75.4 81.0 83 35.0 14.5
058 67.2 78.4 85.5 88 37.0 14.5
060 70.0 80.4 88.5 91 38.0 14.5
065 75.0 85.4 93.5 96 40.0 14.2
068 78.0 915 96.5 100 400 14.9
070 80.0 92.0 99.5 103 40.0 14.2
075 85.5 99.0 107.0 110 400 15.2
080 90.5 104.0 1120 116 40.0 16.2
085 96.0 109.0 120.0 124 410 16.0
090 102.0 1140 1270 131 45.0 16.0
095 107.0 1203 132.0 136 46.0 17.0
100 112.0 123.0 137.0 140 47.0 17.0
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ALS 305NB
Cartridge Mounted High Speed-High
Pressure Stationary Seal

AN
|

1
I\ it
! )
\ \ |
\‘ | |
Technical data/ STANDARD MATERIALS
Metal Parts  : 316 Stainless Steel.
Springs : Alloy 20.
0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Silicon Carbide or salid Tungsten Carbide.
Stationary Face : Carbon.
- Other Materials on Special Order:
Applications
« All Shaft Speed HighPressure Pumps.
« Boiler Feed Water Pump for Nuclesr & Thrmal.
Operating Conditions
« Temperature :-40°C to+260°C /-40°F to + 500°F Depending on materials used
«Pressure  : Up to 80kg/Cm?
« Speed : Up to 70m/sec
Size ininches
A Rotating Face 305NB0011
B Stationary Face 305NB0012
() Rotating Face Holder 305NB0013
D Spring Holder 305NB0014
B Sleeve 305NB0015
F Spring Seat 305NB0016
G U-Cup Seal 305NB0042
H Bushing 305NB0072
| Drive Key 305NB0054
J Spring 305NB0055
K 0-Ring 305NB0074
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ALS 311
Cartrldae Mounted Hi
Speed-

[
igh Pressure &atlonary Seal

Technical data / STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.
Springs : Alloy 20.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.

Rotating Face : Silicon Carbide or salid Tungsten Carbide.
Stationary Face : Carbon.

- Other Materials on Special Order:
Applications

« High Shaft Speeds, High Pressure Pumps.
« Boiler Feed Water Pump for Nuclear & Thermal Power Plant.

Operating Conditions

« Temperature :-40°C to +260°C / -40°F to + 500°F Depending on materials used
«Pressure  : Up to 80kg/Cm?

« Speed : Upto 70m/sec

Size ininches

© Mo PartName  ProductNumber
A ROTATING FACE 311HB0011
B STATIONARY FACE 311HB0012
C BACK-UP RING 311HB0122
D LOCKRING 311HB0223
E SPRING HOLDER 311HB0324
F LOCKPIN 311HB0325
G BUSHING 311HB0505
H SPRING 311HB0507
| 0-RING 311HB0166
J SLEEVE 311HBO709
K 0-RING 311HB0166
L 0-RING 311HB0440
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ALS 312AB
Cartridge Mounted Single Seal
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Technical data/STANDARD MATERIALS
Metal Parts  : 316 Stainless Steel.
Springs : Alloy 20.
0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.

Rotating Face : Carbon, Solid Tungsten Carbide or Silicon Carbide available upon request.
Stationary Face : Alumina Ceramic, Solid Tungsten Carbide or Silicon Carbide.
+ Other Materials on Special Order:

Application

« All types of rotary equipment, pumps,marine, mixers, agitators and compressors in a variety of service applications.
« ACWP, CCWP for Nuclear & Thermal Power Plant.

Operating Conditions
« Temperature : -40°C to+260°C /-40°F to + 500°F Depending on materials used « Pressure : Up to 20kg/Cm? « Speed : Up to 20m/sec

Size ininches
020 A 47 105 425 41.5 14 69 86
025 47 50 105 425 415 14 74 86
030 52 58] 105 425 415 14 79 86
035 57 60 115 425 415 14 84 96
040 62 65 130 425 415 14 89 111
045 67 70 140 425 415 14 94 121
050 74 77 140 425 415 14 99 121
055 79 82 155 425 415 17 110 131
060 84 87 155 425 415 17 115 131
065 89 92 165 425 415 17 120 141
070 96 99 200 48 &1 17 131 176
075 101 104 205 48 515 17 136 181
080 106 109 210 48 515 17 141 186
085 m 114 215 48 515 17 146 190
090 116 119 220 48 515 21 158 190
095 121 124 225 48 615 21 163 195
100 126 129 230 G35 615 21 168 200
110 144 148 240 535 615 25 185 204
120 154 158 250 5E15) 615 25 195 214
130 164 168 260 535 615 25 205 224
140 174 178 270 5815) 615 25 215 234
150 184 188 280 535 615 25 225 244

Size in Millimeters

1.000 1.80 192 4131 1.67 1.63 0.57 293 3.15
1.250 2.05 217 | 4131 1.67 1.63 057 3.18 3.40
1.500 2.31 242 4501 1.67 1.63 057 343 3.65
1.750 2.63 275 | 5512 | 1.67 1.63 0.57 3.68 3.90
2.000 2.88 300 5512 167 1.63 057 401 415
2.500 338 | 3500 | 6500 @ 1.67 1.63 0.69 4.60 4.86
3.000 350 362 8071 1.67 1.63 0.69 55 5.87
3.500 4.00 412 | 8501 2.11 2.42 081 6.01 6.58
4.000 450 465  9.051 2.1 2.42 081 6.50 7.08
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ALS 322AB
Cartridge Mounted Double Balance Seal

Technical data/STANDARD MATERIALS

Metal Parts  : 316 Stainless Steel.

Springs : Hastelloy C.

0-Ring : Fluorocarbon installed. Ethylene Propylene(EP) or Kalrez available upon request.
Rotating Face : Solid Tungsten Carbide.

Stationary Face : Carbon of Solid Tungsten Carbide.

+ Other Materials on Special Order:

Applications
« Mixers, Double-ended Pumps, Vertical Turbine Pumps and Other Rotating Equipments.
Operating Conditions

« Temperature :-55°C to + 260°C / -65°F to + 500°F Depending on materials used
«Pressure  : Upto28kg/Cm?

« Speed : Upto 15m/sec
Size ininches
2.000 6.96 3.50 4.02 3.24 2.94 2.32
2.500 7.46 4.00 4.52 3.74 2.94 232
2.750 7.71 4.25 477 3.99 2.94 232
3.000 7.96 4.50 5.02 4.24 294 2.32
3.500 846 5.00 5.52 474 2.94 232
4,000 8.96 5.50 6.02 5.24 2.94 232
£4.500 9.46 6.00 6.52 5.74 2.94 232
5.000 9.96 6.50 7.02 6.24 3.27 232
5.500 10.46 7.00 7.52 6.74 327 232
6.000 10.96 7.50 8.02 7.24 327 2.32
6.500 11.46 8.00 852 7.74 3.27 232
Size ininches
60 186.0 99 m 91.4 75.0 59.0
70 196.0 108 121 101.3 75.0 59.0
80 203.3 118 131 1115 75.0 59.0
85 2140 124 136 116.6 75.0 59.0
90 2153 128 141 121.4 75.0 59.0
100 2253 138 151 131.6 75.0 59.0
110 240.3 148 161 1415 75.0 59.0
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1. The Mechanical Seal

Mechanical seals have the purpose of preventing leakage of a fluid
(liquid or gaseous) through the clearance between a shaft and the fluid
container.

The main components of a mechanical seal are the seal rings on which
amechanical force is acting, generated by springs or bellows, and an
hydraulic force, generated by the process fluid pressure.

The seal ring which rotates with the shaft is called the “rotary ring”; the seal ring fixed on the casing of the machinery is called

the "stationary ring"”.

Secondary seals are required to perform
static sealing between rotary rings and
shafts and also between stationary rings and
the casing of the machinery.

Elastomeric O-Rings are usually used as
secondary seals but alternative systems can
be used, as described in the following
sections.

Rotary Ring Stationary Ring Gasket

STUFFING BOX

SHCNENES N0

ROTARY SHAFT

Spring Rotary Ring Gasket Stationary Ring

Typically mechanical seals are installed on pumps and mixers.

On both of the above set-ups, the installation of a suitable device is required to

seal the fluid contained in the casing.
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2. The Liquid Film

In order to minimize the amount of friction between the seal rings an efficient lubrication is required.

Seal faces can be lubricated by the process fluid or, with double mechanical seals, by a proper auxiliary fluid
(see chapter relevant to configurations).

An stable and complete layer of lubrication greatly affects the performance and the life of a mechanical seal.

Hydraulic force generated by Opening forces generated by
pressure in stuffing box liquid film pressure

l STABLE LIQUID FILM
VAPORIZATION OF DRY-RUNNING
THE LIQUID FILM SITUATION

In order to insure good lubrication and sufficient cooling of the seal rings, the correct selection of a mechanical
seal shall take into consideration the following

parameters:

Process fluid temperature Vaporisation pressure at operating temperature Process fluid characteristics Shaft speed
(see also chapter relevant to selection)

Concepts and principles above discussed are valid for all mechanical seal operating with a liquid fluid.
Dry-running seals and gas-seals operate on different principles and shall be considered further on.

3. Leakage

All mechanical seals produce leakage.

The reason lies in the previously discussed theory of lubrication; it is obvious that
a stable lubrication layer means a certain amount of leakage.

Leakage can be calculated and depends on several factors as rotational speed, fluid pressure and characteristics, and
balancing ratio. But the equipment on which the mechanical seal is installed can have some influence on it too.
Often leakage is so reduced that it cannot be detected (vaporisation).
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4. Degree of Freedom

The elastic components of a mechanical seal(spring or bellow, gaskets) are of paramount importance for good performance.
The gasket mounted on the seal ring pushed by the spring or bellow{usually the rotary ring) has to follow the movement of the ring
induced by unavoidable phenomena like vibrations, misalignment and shaft run-out and for this reason it's called “dynamic”

AN

| Working Length

Radial movement

Axial movement

It follows that such parameters as working length, gasket compatibility with the process fluid, dimension and finishing of
the shaft have to be carefully considered for good application of a mechanical seal.

5. Balancing Ratio

If we consider a piston on which a constant pressure is applied we know that the force produced shall be

proportional to the area of the piston itself.

In mechanical seals, in addition to the closing force generated by the springs or bellow, an hydrostatic force generated

by the fluid pressure acts on the seal ring.

As previously discussed the fluid pressure also penetrates between the seal faces, producing a lubrication film and

generating an opening force.

The ratio between the forces which are closing the seal ring and the ones which are opening the seal ring is called the "balancing ratio™.
When the balancing ratio is greater than one, we have an unbalanced seal. In the other cases we have a balanced seal.

The dimensions needed for a balanced seal are obtainable thanks to a small notch placed on the sleeve or on the body of the seal itself.

6. Unbalanced Seal

Generally unbalanced seals have good performance when subjected to vibrations, misalignments or

cavitation; they are cheaper and their application does not require shaft or sleeve notching.

The main limitation in the application of unbalanced mechanical seals is the operating pressure.

High pressures produce an excessive closing force which affects the stability of the liquid film between the seal faces,
inducing overheating and premature wearing.

L Closing force Opening force

K=An/Af » An>Ar » K>1 (Proctical Value 1.1 < K < 14) nd3 -d4
Pseal = ——————* Pfluid + Pspring
1 20 nd}-d3)4
An= T n(dy—dy) An=Annular area on which the pressure is acting N 2 ) 3
d5 —d
2 1 . .
= % T (d% - d% ) Af= Sliding faces area = d% ~ d% * Pfluid + Pspring
2 2
Pseal = Seal Face Pressure d; —dj ' .
Ppuid = Seal Face Fluid Pressure k= d% _ d% * Pfuid + Pepring

Pspring = Seal Face Spring Pressure  Poedl = k * Plid + Papring
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7. Balanced Seal

High pressure and high speed obviously generate proportionally high values of friction heating.

Balanced seals address this problem with a reduced closing force, as previously discussed.

Also in cases where a high value of vapour pressure has to be considered, a balanced mechanical seal is the right choice.

API standard defines as “flashing” all hydrocarbons that have a vapour pressure higher that 1 bar and for these fluids a double or
tandem balanced seal has to be provided.

Closing force Opening force

Ah

K=Aw/Af = Aw>Ar » K> 1 (Proctical Value 0.6 < K <09) nd}-d3)4
Pseal = ————— * Pfluid + Psprin,
1 W 42— d2)4 e
An= T bl (d% - d% ) An= Annular area on which the pressure is acting ng 2 R 3
ds; —d
! 2_ g2 i = 2L P+ Py
Af=— m(d5 - d3) Af= Sliding faces area 2 2 Jui spring
4 2~ 43 9 d} —dj3
Pseal = Seal Face Pressure k= d% —d% «Piid + P
Ppuid = Seal Face Fluid Pressure - d} - d? fuid + Fspring

Pspring = Seal Face Spring Pressure  Poedl = k * Pluid + Ppring

8. Single Internal Seal

Thisis the most popular and efficient configuration for the most applications.
Itis called internal because of its being completely submerged in the product.
The balancing ratio is designed for pressure acting outside the seal, therefore Product

usually, if installed as an external seal, the fluid pressure will cause EF -
translation of the stationary ring and excessive separation of the sealfaces. m

Atmosphere

9. Single Execution Seal

In this execution the sealed product is inside the seal and the outside part of

the rotary ring is exposed to the atmosphere.
It is employed with aggressive fluids which can chemically attack materials

Atmosphere

I

or, if there are any, special materials such as Hastelloy or Titanium are used. Product

commonly used for internal seals or when the use expensive.
In this type of seal often there are no metallic parts in contact with the product

The rotary ring and the stationary ring(in contact with process fluid) can be
made of graphite, ceramic or silicon carbide.

Gaskets can be in fluoroelastomer, PTFE or perfluoroelastomer.

The application of external seals is often employed in top entry mixers
because of an easy installation and the possibility to carry out an efficient
cooling of the stationary ring, required for dry running applications.
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10. Back-to-Back Double Seal

This configuration is recommended with critical products (i.e. gaseous, abrasive, toxic or lethal) and generally when no emissions in the
atmosphere are permitted. The back-to-back lay-out, so called because the two seals are placed literally back to back, gives the possibility
to create a barrier made of a pressurised auxiliary fluid not harmful to the environment. The lubrication of the seal faces is carried out
by the auxiliary fluid which shouldbe compatible with the process fluid.

‘ Barrier fluid 1 bar more than process ’

IS !

e i

wElER

Ina back-to-back configuration an internal pressurisation having a value greater than the process fluid (at least 1 bar or 10% more) is required
in order to avoid opening of the seal (as explained in chapter relevant to internal single seals) and to provide an efficient barrier against leakage
of process fluid into the atmosphere.

11. Tandem Double Seal

In this configuration the two seals are assembled with the same orientation. The auxiliary fluid often is at a lower pressure than the
process fluid but also pressurised systems can be implemented with suitable seal rings (see dual seals).

Barrier fluid at atmospheric pressure

‘ 9 /

———— ——
Inan unpressurised configuration there is the advantage of avoiding relatively costly pressurisation systems obtaining a performance

equivalent to the one of the back-to-back lay-out, which consists of:

- No leakage of the process fluid into the atmosphere
- Good lubrication and cooling of the seal rings

This configuration however is not suitable with toxic, abrasive or highly viscous process fluids, prone to create sticking of seal rings; in these
cases the back-to back configuration should be used. Tandem double seals are usually employed in petrochemical and refinery plants, where
service with high vapour pressure and low specific weight on centrifugal pumps is required.

12. Dual Seal

Thisis a new configuration foreseen by API 682 standard (American Petroleum Institute), where the two seals are assembled in a tandem
lay out. A special design of the seal rings gives the possibility to operate both in an unpressurised system and in a pressurised system
(as with the back-to-back configuration), obtaining the advantages of the two previous configurations. Only a cartridge assembly is

allowed by AP1 682in this configuration. Buffer fluid at atmospheric pressure or

barrier fluid 1 bar more than process

I
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13. Face-to-Face Seal

This last double seal configuration is composed by a unique central stationary ring and two opposite rotary rings.
It can work in the same way as a dual seal (pressurised and unpressurised system).

Less used than some of the previous configurations, it has some interesting features like:

Reduced overall length

Spring not in contact with the process fluid

Buffer fluid at atmospheric pressure or
‘ ’ barrier fluid 1 bar more than process

b

14. Cooling System and API Planes

The great importance of efficient lubrication of the seal rings
for good importance has been previously underlined. It follows
that a suitable cooling system should be implemented to limit
the operating temperature of the seal. Many different lay-outs
can be used, depending on the configuration and the required

service.

A good seal selection must include criteria for a safe and ?t ?t %ﬁ
durable installation. APl standard has supplied an exhaustive = K jﬂ { )

collection of flushing and pressurisation lay-outs, each intended %i&i&%@&% /\&
for a specific service. The various connection lay-outs are : N

identified by a specific number which gives the possibility to

simply define all possible configurations

15. Selection of Mechanical Seals

The API 682 standard is a powerful tool to carry out mechanical seal selection for intended use in refinery plants. In chemical plants the
variety of applications and process fluids makes the selection of the seal a challenging job. Many parameters should be considered as
characteristics of the fluids, configuration of the machinery on which the seal have to be installed, specific requirements in terms of
compatibility with some restrictive standards (i.e. FDA rules for food industry).

In the next sections the most diffuse products and relevant recommended configurations are grouped into families and defined with the
intent of explaining the logic of the API plans.

More details about specific products can be found in our catalogue, in theselection section.
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16. Buffer Systems

To guarantee the correct working of double mechanical seals, the buffer interspace(between the product side and the atmosphere side of the
mechanical seal) must be completely filled with clean buffer medium. Before starting up double mechanical seals it is vital, therefore, to ensure
a sufficient rate of circulation of the buffer fluid. The buffer fluid pressure should lie 10% or at least 1.5 to 2 bar above the maximum pressure to
be sealed. The flow rate must be controlled to ensure that the temperature of the buffer medium at the outlet lies below approximately 60°C and
that it does not exceed boiling point under any circumstances. The maximum acceptable inlet/outlet temperature differential is 15 K. The buffer
fluid outlet lies at the highest point of the stuffing box for automatic venting of any vapour.

In view of the basic conditions of operation, a buffer system must perform the following functions:

o Build-up pressure in the buffer inter space

¢ Compensation of leakage

e Circulation of the buffer medium

e Cooling of the buffer medium

e Cooling of the seal

The termosyphon vessel, for example, performs the following functions in modes of operation with mechanical seals in tandem arrangement
and in those requiring a pressureless liquid quench(see also circulation and cooling systems according to API 610):

¢ Cooling

o Selective absorption of product leakage

¢ Prevention of dry running

17. Circulation

For single seals it is generally advisable to install a circulation pipe from the discharge nozzle of the pump to the seal chamber.
A pipe size G 1/4is normally sufficient. There should be a close fitting neck bush between te pump casing and the seal chamber:

18. Flushing

Flushing systems are installed in accordance with DIN ISO 5199, Appendix E, Plan 08a or AP1610, Appendix D, Plan 32. A clean and mostly cold
external medium is injected into the stuffing box in the area of the sliding faces via on orifice (throttle)into the medium to be sealed Flushing is
used either lower the temperature or to prevent deposits forming in the area of the mechanical seal. Again it is recommanded that a close fitting
neck bush is emploved.

19. Quench

Quench is the term commonly used in sealing engineering for an arrangement that applies a pressureless external medium (fluid, vapour, gas)
toa mechanical seal's faces on the atmosphere side. A quench is used on the one hand when a single mechanical seal does not function at all or
only within certain limits without auxiliary measures or when a double mechanical seal with pressurized buffer medium is unnecessary. When an
integral stationary seat stop is fitted, the quench pressure should not exceed 1 bar: A quench performs at least one of the duties described below

20. Fluid Quench

e Absorption or removal of leakage by the quench medium

 Monitoring of the mechanical seal's leakage rate by periodic measurement of the level of the quench medium in the
circulation vessel or thermosyphon vessel

e | ubrication and cooling of the standby mechanical seal

e Exclusion of air: For media which react with atmospheric oxygen the quenching medium stops the leakage making
contact with the atomsphere

e Protection against dry running: For applications subject to brief, periods of vacuum and operation of pumps without
pumping liquid (submersible pumps) the quenching medium prevents dry running of the mechanical seal

* Stabilization of the lubrication film: For operation under vacuum and/or sealing pressures close to the vapour pressure,
the quenching medium stabilizes the lubrication film

e Cooling or heating of the outboard side of the mechnical seal.

21.Steam Quench

e Heating: For media with a high melting point the vapour quench prevents the leakage form solidifying in that area of the
mechanical seal critical for its proper functioning

e Exclusion of air
¢ Removal of leakage

22.Gas Quench

* cing protection: with operating temperatures < 0°C (cryogenic mechanical seals), the injection of nitrogen or dry air into the
seal housing prevents the mechanical seal parts on the atmosphere side from icing up

e Exclusion of air
e Removal of leakage

23. Sealing the quench medium

e Trottle bush- the preferred choice for gaseous and vaporous quench media, rarely for liquids
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CHEMICALLISTINGS

Fluid

Acetaldehyde
Acetamide

Acetice Acid, Glacial
Hot, high press

5%

Acetylene Gas

Acetylene Gas with Water of
Liquid H.C.

Acetic Anhydride

Acetone

Acetophenone

Acetyl Acetone

Acetyl Chloride

Acetylene

Acetylene Tetrabrabromide

Acrylonitrile

Aerozene 50

(50% Hydrazine, 50° % UDMH)
Alcohol (Ethyl

Alcohol (Iso-Butyl

Alcohol (Iso-Propyl)
Alcohol [Methyl)
Alcohol [Octylr
Alkazene

Alkyd Resins

Alkyl Benzene
Alkylate (Light]
Alkyl Acetone
Alkyl Amine
Alkyl Chloride

Alum Solution
Aluminum Acetate
Aluminum Bromide
Aluminum Chloride
Aluminum Chloride
[Forms HCL with H20)

Aluminum Fluoride
Aluminum Hydrozide
Aluminum Nitrate
Aluminum oxide
Aluminum Salts

Aluminum Sul%hate
Alums-NH3-CR-K
Amine : Fat Condensate
Amines-Mized
Ammonia : Aqueous
Ammonia : Compressor
Ammonia : Gas
Ammonia : Gas, Cold
Liquid [Anhydrous)
Ammonium Bicarbonate
Ammonium Bifluoride
Ammonium Carbamate

Ammonium Carbamate
Ammonium Chioride
Ammonium Hydroxide 3 Molar
Conentrated

Ammonium Nitrate
%

Ammonium Nitrate

Ammonium Persulfate

Solution

Ammonium Persulfate 10%
Ammonium Phosphate
Mono-Basic

Dibasic

Tribasic

Ammonium Salts
Ammonium Sulphate
Ammonium Sulphide
Amyl Acetate

Amyl Alcohol

Amyl Chloronaphthalene
Amyl Chloride

Amyl Naphthalene

Amyl Nitrate

Anderol, L-774 [Di-Ester)

|.-826 (Di-Ester)
1.-829 (Di-Ester)

W-viton

Z-EthylenePropylene

Q-kalrez

Fluid

Butadien

Butadien(Monomer]

Butane

Butane 2. 2-Dimethyl
2. 3-Dimethyl

Butanol (Butyl Acohol)
1-Butane, 2-Ethyl
Butter-Animal Fat

Butyl Acetate or N-Butyl Acetate

Butyl Acetyl Ricinoleate
Butyl Acrylate

Butyl Alcohol

Buglamine or N-Butylamine
N-Butyl Benzoate

Butyl Oleate
Butyl Stearate
Butyaldehyde
Butyic Acid

Calcine Liguors

Calcium Bisulphite
Calcium Bisulfide
Calcium Acetate

Calcium Carbonate Slurry

Calcium Chloride
Calcium Hydroxide
Calcium Hypochloride
Calcium Hypochlorite
Calcium Nitrate

Calcium Chloride
Calcium Hydroxide
Calcium Hypochloride
Cacium I-ll\i/pochlorite
Calcium Nitrate

Calcium Phosphate Slurry
Calcium Salts

Calcium Sulphide

Cane Sugar Liquors
Carbamate

Cabitol

Cabolic Acid, Phenol
Cabon Bisulphide
Carbonic Acid
Carbon Dioxide, Dry

et
Carbon Tetrachloride
Carbon Disulphide
Carobn Monoxide
Casein
Castor Oil

Caustic Soda, 20%@ 210°F
Maximum

Caustic Soda, 20% to 50%
Caustic Soda over 50%
Cellosolve

Callosolve Acetate
Callosolve Butyl
Cellulube A60

90, 100, 150, 220, 300, 500

Cellutherm 2505A

Cetane [Hexadecane)

China Wood Oil (Tung Oil

Chlorinated Salt Brine

\(llvhlorinated Solvents, Dry
et

Chorine (Anhydrous) Liquid
Chorine, Dry
Wet

Chlorine Dioxide
Chlorine Trifluoride

Chloracetic Acid
Chloroacetone
Chlorobenzene
Mono-, Di-, Tri-
Chlorobromo Methane

Chlorobutadiene
Chlorodane
Chlorododecane
Chloroform
Chloromethyl Ether

V-Neoprene

T-Buna N
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CHEMICALLISTINGS

Fluid

Di-Ester Lubricant
MIL-L-7808
Di-Ester Synthetic Lubri cants

Diethylamine

Diethyl Ether

Diethylene Glycol
Diethyl Sebacate
Difuorodibroromethane

Diisobutylene
Diisobutyl Sebacate
Diisobutyl Ketone
Diisogrop | Ketone
Diisobutyl Formamide

Dineth l‘)hthalate
Dintro %’o uene
Dioctyl-Amine
Dioctyl Phthalate
Dioctyl Sebacate

Dioxane

Dipentene

Diphenyl

Diphenyl, Chlorinated
Diphenyl Oxides

Eowtherm, A

209

Dow Guard

Dry Cleaning Fluids
Dye Liquors

Elco 28-EP Lubricant
Epichlorohydrin
Ethane

Ethanol

Ethanol Amine

Ethers

Ethyl Acetate-Organic Ester
Ethyl Acetoacetate

Eth{y Acylate

Ethyl Alcohol

Ethyl Benzene
Ethyl Benzoate
Ethyl Bromide
Ethyl Cellosolve
Ethyl Cellulose

Ethyl Chioride

Ethyl Chiorocarbonate
Ethylene

Ethylene Bomide
Ethylene Chloride (Dry)

Ethylene Chlorohydrin
Ethylene Diamine
Ethylene Dibromide
Ethylene Dichloride
Ethyl Ether

Ethyl Formate
Ethylene Glycol
Ethylene Oxide
Ethylene Trichoride
Ethyl hexanol

Ethyl mercaptan

Ethyl Oxalate

Ethyl Penyachlorobenzene
Ethyl Silicate

Fatty Acids

FC-43 Heptacosofluorotri-
Butylamine

Ferric Chloride

Ferric Chloride to 40%

Ferric Nitrate

Film Dope

Fluorolube
Formaldehyde
Formaldehyde-Formalin

Formic Acid
Freon.11

12
12 and ASTM Oil #2
(50/50 Mixture)

W-viton

Z-EthylenePropylene

Q-kalrez

Fluid

Hydrochoric Acid
3 Molar
Concentrated

Hydrochoric Acid
Hydro-Drive, MIH 50
[Petroleumn Base)

MIH 10 (Petroleum Base)

Hydrofluoric Acid, 65% or
less, Cold

65% ro more, Cold

65% or less Hot

65% or more, Hot
Anhydrous

Hydrofluosilic Acid
Hydrogen Gas, cold
Hot

Hydrogen Peroxide, 90%
Hydrogen Peroxide

Hydrogen Sulphide, Dry, Cold
Dry, Hot

Wet, Cold

Wet, Hot

Hydrogen Sulphide &
Organic Sulfur Componds

Hydroguinone
Wdroxyacetic Acid
[Hydro Acetic)
Hydyne
Hypochlorous Acid

Insecticides

lodine

lodine Pentafluoride
losbutane

Isobutyl Alcohol

Iso butyl N-Butyrate
Isododecane

Iso Octane

Iso Pentane
IsoPhorone (Ketone)

Isopropanol
Isopropyl Acetate
Isopropyl Alcohol
Isopropyl Chloride
Isopropyl Ether

Jet Fuel (JP-3,4,5)
JP3(MIL-J-5624)
4 (MIL-J-5624)

5 (MIL-J-5624)

6 MIL-J-25656)

rosene
[simiar to RP-Tand JP-1]
ketchup

Keystone #87HX-Grease

Lactams-Amino Acids
Lactic Acid 60% or less

@150°F

60% of more @150°F
Lacquers

Lacquer Solvents

Lard, Animal Fat
latex

Lavender Oil
Lead Acetate
Lead Nirtate

Lead Sulphamate

Lehigh X1170

Lehigh X1169

Light Grease

Ligroin

(Petroleumn Ether or Benzine)

Lime Bleach

Lime Sulphur

Lime Water

Lindol, hydraulic Fluid
[Phosphate Ester Tyle]

Lindol (TCP)
Linoleic Acid
Linseed Oil

V-Neoprene

T-Buna N
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CHEMICALLISTINGS

Fluid

Niter Cake

Nitric Acid, 3 Molar
Concentrated

Cold Red Fuming (RFNAJ
Inhibited Red Fuming
(IRFNA)

Nitric Acid to 60%
Nitric Acid to 100%
Nitrobenzene
Nitrobenzene
Nitroethane

Nitrogen

Nitrogen Tetroxide N204
Nitrornethane
Nitropropane

Octadecane
N-Octane
Octachloro Toluene
Octyl Alcohol

Oil, Asphalt Base
0il, Castor

0L, Coconut

0L, Cottonseed
Oil, Diesel

Oil, Fuel

Oil, Mineral Base
0L, Linseed

Oil, Lubricating

Oil, Mineral

0il, Petroleum Crude
Oil, Ucon

Oil, Vegetable

Oleic Acid

Oleum

Oleum

(Fuming Sufuric Acid)
Olive Oi?

Oronite 8200

Oronite 8515

Orthochloro Ethyl Benzene
Ortho-Dichlorobenzene
Oxalic Acid (Weak)
Oxygento 2001F

0zone

Paint Thinner, Duco
Palmitic Acid
Paracymene
Para-Dichlorobenzene
paraffin (Molten) 250°F
orless

Paraffin [Molten) 250°F
or More

Parker O Lube

Panut Oil

Pectin Liquor
Pentane (Liquid)

Pentane, 2 Methyl
2-4 Dimethyl

3 Methyl
N-Pentane
Perchloricn Acid-2N

Perchloroethylene to 170°F
Perchloroethylene
Pentrolatum

Petrolatum Oil Crude
Phenol

Phenol-Formaldehyde
Phenol(10%Aqueous)
Phenyl Ethyl Ether
Phenyl acetic Acid (75%)
Phenylhydrazine

Phorone

Phosphoric Acid 3 Molar
Concentrated
Phosphoric Acid 45%

or less, Aerated
Phosphoric Acid 45%

or more, Air Free

0il, Hydraulic (Petroleurn Base)

Fluid

Skelly, Solvent B, C, E
Skydrol 500

Skydrol 7000

Soap Solutions

Soda Ash

Sodium Acetate
Sodium Bicarbonate
(Baking Sodal
Sodium Borate
Sodium Carbonate
[Soda Ash]

Sodium Bisulphate
Sodium Bisulphite
Sodium Chloride
Sodium Cyanide
Sodium Hydrosulfite

Sodium Hydroxide

Sodium Hydroxide to 50%
Sodium Hydroxide over 50%
Sodium Wpochlorite 20%
Sodium Metaphosphate

Sodium Nitrate

Sodium Perborate

Sodium Peroxide

Sodium Phosphate (Mono)
Sodium Phosphate (Dibasic)

Sodium Phosphate (Tribasic)
Sodium Plumbite

Sodium Salts

Sodium Silicate

Sodium Suphate

Sodium Sulphide & Sulphite
Sodium Tetraborate (Borax)
Sodium Thiosulfate

Sour Natural Gas

Sour Crude Oil

SovasolNO.12, &3
No. 74 & 74
Soybean Oil

EEW() Fuel

SR-10 Fuel

Standard Oil Mobilube GX-90
P Lube

Stannic Chloride

Stannous Chloride 15%

Starch Slury
Stauffer 770
Stem, Below 350°F

Stearic Acid

Stearic & Oleic Acid
Steep Liquor (Water)
Stoddard Solvent
Styrene (Monomer)
Sugar Solution

Sulphite Liquors
Sulphur

Sulphur Chloride
Sulphur Dioxide, Wet

y
Liquified under pressure

Sulphur Trioxide, Dry
Sulphuric Acid

Sulphuric Acid 100°F Max.
Sulphuric Acid (Over 100°F
consult A.W. C.COJ

Sulphurous Acid

Sunsafe (Fire Resist. Hydr
Fluid

Super Shell Gas

Sucrose Solutions

Swan Finch EP Lube
Syrup (High Sugar]

Tallow

Tannic Acid
Tar, Bitumious
Tartaric Acid
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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ALS 1544K
O-Ring

TECHNICAL DATA
Groove Dimensions
AS-568A SERIES O-RING (NASA standard)

www.dongsuhco.com



M|E<e| £% / FEATURES OF O-RING

O-RNGE 7+ 7|252 E(Sead2 M. S0 RO YTt 2ol ool HEHLTA Lol Qfoto] Lm
t

(=}

*WHL LAEO[L ZEENT g1t [Tl UNEs TEYY BRadial Sealo| QL S 92 Axial Seal

0]
52 @& Face Seald| USLIEL O-RNGZ ZEIF FAO| ZAE|0f AFHO 2 BTHO| PYE[B S0l

O

OOOOO
O

HEe| 58 / 0-RING TYPE

0-rings are primarily used to prevent the loss of a fluid or gas. However, O-rings can be used as dust seals,
drive belts or on rotating shafts. Most O-ring seals can be classified into of the three arrangements shown below.

_"‘*-Q-(Stctic Seal) : M3 H(Sealing surface)2| a0 2t ZHak(Axia), BHE e (Radial)d
25 2(Dynamic Seal): EI 7H-g—(FQOtctry). Y225 2(Reciprocating). 258 (Oscillating)

StaticSeal  :Axial seal and radial seal depending on the sealing surface
Dynamic Seal : Rotary, reciprocating and oscillating type

%JA Mykd%/@/
ZIN\7 mw%\\%%

Radial Piston Bore Seal Face Seal

HE2| ME(MPA| 12{22) / APPLICATION OF O-RING (IMPORTANT NOTES)

« MZ(Materials)  : NBR. HNBR. EPDMSiliconeFPM(Viton)Kalrez®, CRIE 5 25, AFZONA| Sof w2} MFs [jae M
« 2 (Temperature) : -60°C~+300°C, MZHQ| F=0| w2t CHE(LHE)
A|(Fluid Sealed) : °HA, 7[A|2] F-Fof wef L5 A M-S et

o

« QFH(Pressure) 188 Y FL lOOer O|LiBack-up Ring €19]). 100bar O] Back-up Ring AH2)
258 3 O . 50bar O|Lj(Back-up Ring 819]). 50bar O|d(Back-up Ring AH)

« £ (Speed) D YELE KO 05m/s, 3|15 A 0.5m/s

. Materials : Choose appropriate material according to NBR, HNBR, EPDM, Silicone, FPM (Viton), Kalrez, CR rubber, temp.
and other working materials.

« Temperature : -60°C~+300°C, It depends on the material type. (Heat-resistant]

« Fluid Sealed : Choose suitable material depending on fluid or air (oil-resistance and chemical-resistance)

« Pressure : For static seal, within 100bar (without Back-up Ring), above 100bar (use Back-up Ring) For dynamic seal,
within 50bar (without Back-up Ring), above 50bar (use Back-up Ring)

« Speed : Reciprocating - Max. 0.5 m/s. Rotary - Max. 0.5 m/s.
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Compound Specification Guide

o o Ageneral service Nitrile compound for a wide range of applications including
o -407C t0 120 s ;
Nitrile 70+/-5 . . petroleum based fluids. Nitrile compounds also have excellent resistance to
40 to 2487 compression set, tear and abrasion resistance.

Nitrile 90+/-5 -25C 0 120 Generally used for higher pressures than the 70 durometer materials,
-13°F to 248°F while having comparable media resistance.
; This is a hydrogenated Nitrile compound which provides the material with improved
High Saturated 704/-5 -407C to 150°C resistance to heat, ozone and aging. Similar applications to Nitrile but with improved
Nitrile -40°F to 302°F mechanical properties and media resistance. Excellent for many oilfield and
automotive applications. H2S resistance up to10%.
High Saturated 80+/-5 40T 10 150T Generally used for higher pressures than the 70 durometer materials
Nitrile -40°F to 302°F while having comparable media resistance.
High Saturated 904/-5 -40°C to 150C Generally used for higher pressures than the 80 durometer materials while having com-
Nitrile -40°F t0 302°F parable media resistance. Improved ED resistance.
Genuine Viton® compounds have excellent resistance to ozone, weather, oxygen,
mineral oll, fuels, hydraulic fluids, aromatics, petroleum fluids, many organic solvents
257 to 204°C and chemicals. Viton®is also used in high temperature applications.
Viton® 75+/-5 . . Viton® Extreme® TBR and ETP compounds are also available.
-13°F to 400°F TBR- Totally Base Resistant compound that provides improved performance over
other TFE / Propylene polymers. ETP- Provides the excellent thermal resistance of
Viton® along with significantly advanced chemical resistance.
Viton® 80+/-5 -25C to 204°C Genuine Viton® is generally used for higher pressure than the
-13°F to 400°F 75 durometer materials while having comparable media resistance.
Perfluoroelastormner 754/-5 -15C t0 300 Perfluroelastomer materials combine the best heat and chemical resistance
5°F to 572°F performance compared to other elastomer materials.
-4C t0230°C Generally used for higher pressures than the 75 durometer materials while
Pt iloras sioner 7545 25°F to 4b6°F having comparable media resistance.
Tetrafluoroethylene-Propylene materials exhibit exceptional thermal and
Aflas™ 80+/-5 0T t0230C chemical resistance including hot water, steam, acids, alkaline solutions, ammonia,
32°F to 4bb°F amines, brake fluids, petroleum fluids and sour gas.
Low temperature may restrict sealing abilities.
-45°C to 1357
Neoprene 70+/-5 4902 ; 2750'3 Neoprene is a general purpose material for refrigerants, ozone and weather.
= 0
-54°C to 150°C Ethylene-Propylene materials exhibit excellent resistance to water, steam,
Etylene-Propylene 70+/-5 -65°F t0 302°F brake fluids and ozone.
-54C to 150°C Generally used for higher pressures than 70 durometer EPDM compounds
EtjienesRropytene 80+/-5 -65°F to 302°F while having comparable media resistance.
Silicone 704/-5 -55C t0 230°C Silicone compounds offer the widest elastomer temperature range but typically
-67°F to bbLbF can not be used in dynamic applications or petroleum based fluids.
Humresiiens 704/5 -55C t0 200C Fluorosilicone for use in petroleum and synthetic oils, greases, amines,
-67°F t0 39°F amine- treated hydrocarbons and steam.
DONGSUH Industry 81 page




1.8|=<| 47 / 0-RING DESIGN

AN DAY 3 A2 RA(Fluid)e] 35 O-RING ME. 2718 Al EHAL ORI s &8 O-RNGE| X|(EHHZ). S
EFES e % 59|, g2 O R\NGSAICHI A Zhy S8 DAY FOf ofLt2M, qg J-OIM S et 20| fA2 2=
of £OB B3t HEY Afo|o] EAPE SHE|PA LESole O-RNGS] 22 M7 12|71 L-guio| ofdtt ofzfst 212 x5 9|
M= EA XITS O|H. O-RNGO| FE=& FYLICL. £ 3F O-RINGO| AfES BRH BACK-UP RNGZ AH&ELIE,

Notes for designing : Pressure, working temperature, fluid type, O-ring material, groove processing dimension, surface roughness
friction coefficient, lubricant, 0-Ring dimension (thickness and inside diameter), permanent compression set, squeeze, etc. and
especially the pressure is one of the most important points for O-Ring designing. As can be seen in the following picture, if the
fluid pressure is high, the crack between groove and sliding surface is closed causing O-Ring jam, tearing and oil leakage. To
avoid such things, reduce crack dimension, increase the hardness of 0-Ring, change the O-Ring material and use Back-Up Ring.

0-Ring Cross Section @
\ D | OB ] W‘ ]

Gland ¢

oS

2. Extrusion Gap

Extrusion is a concern for radial seals where there is gap between the piston and the bore for a piston type seal or between the
rod and the bore for a rod type seal. It is not typically a concern for face type seals where the metal parts to be sealed are in
contact line-to-line. The issue is that at higher pressures and especially for softer O-ring elastomers, the O-ring can be forced by
the pressure into the small gap between the piston (or rod] and the bore. Unless the bore and the piston (or rod) are ensured to
remain concentric by the hardware, we have to assume that entire possible gap can shift to one side (see diagram below).

Piston Type Seal Rod Type Seal
Radial Extrusion Gap = MLZPMW Radial Extrusion Gap = M
. ‘Ji A |~ *‘ B
N
High A L
Pressure iy T
E_( % Extrusmn
Extrusion Radial Gap (A) Diam;cal Gap (B)
3. Limits for Extrusion

There are different methods to counter O-ring extrusion. One of these methods is to simply increase the durometer rating of the
0-ring. However, as you increase the durometer, the O-ring can become less malleable. Another option would be the use of anti-
extrusion devices. These are thin rings made of hard plastic materials such as PTFE, Nylon, and PEEK or a harder durometer
rubber such as Nitrile or Polyurethane. Once in place these rings will provide essentially zero clearance.

The effect of pressure / 221o| at Limit for extrusion / 22l 274!

Limit for extrusion

I
(e 6900
\:; 5520
4140
O-RING Seal installed
Under Minimal Pressure 276.0
= s}
g 2070 E
~ 1380 [oN
— o av)
- =} 5
- 2 2
- DO 690 c
@ s52 @
O-RING Seal Under Increasing k] —
Pressure from the left 5 44 5
T 2
276
207
-\
<
- 138
O-RING Seal Under Increasing
Pressure from the left 60
mm 0 3 5 8 10
inch 0 010 020 .030 040
—
< Crack in diameter(mm, in) Total Diametral Clearance
< )
Relation between rubber hardness,
O-RING Seal Under Increasing . . .
Pressure from the ot fluid pressure and crack in diameter
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£ X|4 - ISO 3601 / Groove Dimensions

Static Radial Applications

il

0.070 0.049-0057  0.010-0.025  14-35 0.004 0.110 0.165 0.220 0.008-0.016
0.103 0.075-0087 = 0.013-0.031 | 13-30 0.005 0.150 0.205 0.260 0.008-0.016
0.139 0.101-0.117  0.018-0.042  13-30 0.006 0.197 0.252 0.307 0.016-0.031
0.210 0.156-0.180 | 0.025-0.059 | 12-28 0.006 0.283 0.354 0.429 0.016-0.031
0.275 0212-0.242  0.028-0.069  10-25 0.007 0.374 0.484 0.59% 0.031-0.047

* Pneumatic applications typically do not use a Back-up ring.

Static Axial(Face) Applications

B

i_j
N\Z
A

=

N

0.070 0.051 21-36 0.126 0.114 0.008-0.016
0.103 0.079 19-30 0.157 0.142 0.008-0.016
0.139 0.106 17-26 0.209 0.189 0.016-0.031
0.210 0.165 15-23 0.299 0.276 0.016-0.031
0.275 0.224 13-20 0.354 0.335 0.031-0.047
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£ X4 - ISO 3601 / Groove Dimensions

Reciprocating Applinations

—FE2

0070 = 0054-0058 0096-0060 0009-0019 13-27 0007-0017 10-24  0.004 0.110 0.165 0.220 0.008-0.016
0.103 | 0.081-0.088 | 0.083-0092 | 0012-0.025 12-24 0008-0023 822 0.005 0.150 0.205 0.260 0.008-0.016
0139 01120120 0.115-0.125 0015-0031 11-22 0010-0028 7-20 0.006 0.197 0.252 0.307 0.016-0.031
0210 | 0.173-0.182 | 0.177-0.190 | 0.023-0.042 11-201 0.015-0.038 | 7-18 0.006 0.283 0.354 0.429 0.016-0.031
0275 02290244 02340052 0025-0052 9-19 0017-0047 617 0.007 0.374 0.484 0.59% 0.031-0.047

* Pneumatic applications typically do not use a Back-up ring.

*‘e ‘+ ﬁ-\a
b

s

0 oom 178 0008-0016 020040 0043 110 005 0%
00 | 0103 262 1 T 0008-0016 | 020040 0059 | 150 | 0043 | 010
00 01 38 o WOTZNT a0 oi08 0071 180 0055 040
0 | 0210 533 Lo 0016-0080 | 040080 = 0106 | 270 | 0083 | 210
0w 02 699 00310047 080012 0142 | 360 | 010 280
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AS-568A SERIES O-RING 0| ¥525F= &% (NASAstandard)

Pressure Direction Pressure Direction Pressure Direction
d1
i
@@= ® L)
‘ b b1 | b2
N with one with one
no back-up ring back-up ring back-up ring
ALS-006 290 178 24 35 L6 ALS-119 247 262 36 47 58
ALS-007 368 178 24 35 L6 ALS-120 25,07 262 36 47 58
ALS-008 447 178 24 35 L6 ALS-121 26.64 262 36 47 58
ALS-009 528 178 24 35 b ALS-122 28.24 262 36 47 58
ALS-010 607 178 24 35 L6 ALS-123 2982 262 36 47 58
ALS-011 7.65 178 24 35 L6 ALS-124 3142 262 36 47 58
ALS-012 9.25 178 24 35 L6 ALS-125 3299 262 36 47 58
ALS-013 10.82 178 24 35 L6 ALS-126 3459 262 36 47 58
ALS-014 1242 178 24 35 L6 ALS-127 3617 262 36 47 58
ALS-015 1400 178 24 35 Lb ALS-128 37.77 262 36 47 58
ALS-016 15.60 178 24 35 L6 ALS-129 39.34 262 36 47 58
ALS-017 17.17 178 24 35 L6 ALS-130 4094 262 36 47 58
ALS-018 1877 178 24 35 L6 ALS-131 £252 262 36 47 58
ALS-019 2035 178 24 35 L6 ALS-132 4412 262 36 47 58
ALS-020 2195 178 24 35 46 ALS-133 4569 262 36 47 58
ALS-021 2352 178 24 35 b ALS-134 429 262 36 47 58
ALS-022 2512 178 24 35 L6 ALS-135 4890 262 36 47 58
ALS-023 26.70 178 24 35 L6 ALS-136 50.47 262 36 47 58
ALS-024 2830 178 24 35 L6 ALS-137 5207 262 36 47 58
ALS-025 2987 178 24 35 L6 ALS-138 53.64 262 36 47 58
ALS-026 3147 178 24 35 b ALS-139 56,25 262 36 47 58
ALS-027 33.05 178 24 35 b ALS-140 56.82 262 36 47 58
ALS-028 34,65 178 24 35 L6 ALS-141 58.42 262 36 47 58
ALS-029 3782 178 24 35 L6 ALS-142 59.99 262 36 47 58
ALS-030 £1.00 178 24 35 L6 ALS-143 61.60 262 36 47 58
ALS-031 417 178 24 35 L6 ALS-144 63.17 262 36 47 58
ALS-032 4735 178 24 35 46 ALS-145 64.77 262 36 47 58
ALS-033 5052 178 24 35 b ALS-146 66.34 262 36 47 58
ALS-034 53.70 178 24 35 L6 ALS-147 67.95 262 36 47 58
ALS-035 56.87 178 24 35 b ALS-148 69.52 262 36 47 58
ALS-036 60.08 178 24 35 L6 ALS-149 7112 262 36 47 58
ALS-037 6322 178 24 35 L6 ALS-150 4269 262 36 47 58
ALS-038 66.40 178 24 35 b ALS-151 75.87 262 36 47 58
ALS-039 69.57 178 24 35 b ALS-152 8222 262 36 47 58
ALS-040 72.75 178 24 35 L6 ALS-153 8857 262 36 47 58
ALS-041 7592 178 24 35 L6 ALS-154 94.92 262 36 47 58
ALS-042 8227 178 24 35 L6 ALS-155 101.27 262 36 47 58
ALS-043 88.62 178 24 35 L6 ALS-156 107.62 262 36 47 58
ALS-044 9497 178 24 35 L6 ALS-157 11397 262 36 47 58
ALS-045 10132 178 24 35 b ALS-158 12032 262 36 47 58
ALS-046 107.67 178 24 35 L6 ALS-159 126,67 262 36 47 58
ALS-047 11402 178 24 35 L6 ALS-160 133.02 262 36 47 58
ALS-048 12037 178 24 35 L6 ALS-161 139.37 262 36 47 58
ALS-049 126.72 178 24 35 L6 ALS-162 145.72 262 36 47 58
ALS-050 133,07 178 24 35 b ALS-163 152,07 262 36 47 58
ALS-102 124 262 36 47 58 ALS-164 158.42 262 36 47 58
ALS-103 206 262 36 47 58 ALS-165 16477 262 36 47 58
ALS-104 204 262 36 47 58 ALS-166 171.12 262 36 47 58
ALS-105 363 262 36 47 58 ALS-167 177.47 262 36 47 58
ALS-106 442 262 36 47 58 ALS-168 183.82 262 36 47 58
ALS-107 523 262 36 47 58 ALS-169 190.17 262 36 47 58
ALS-108 6.02 262 36 47 58 ALS-170 19652 262 36 47 58
ALS-109 759 262 36 47 58 ALS-171 20287 262 36 47 58
ALS-110 9.19 262 36 47 58 ALS-172 209.22 262 36 47 58
ALS-111 1077 262 36 47 58 ALS-173 21557 262 36 47 58
ALS-112 1237 262 36 47 58 ALS-174 2192 262 36 47 58
ALS-113 1394 262 36 47 58 ALS-175 22827 262 36 47 58
ALS-114 1554 262 36 47 58 ALS-176 23462 262 36 47 58
ALS-115 17.12 262 36 47 58 ALS-177 240,97 262 36 47 58
ALS-116 1872 262 36 47 58 ALS-178 24732 262 36 47 58
ALS-117 2030 262 36 47 58 ALS-201 434 353 48 58 68
ALS-118 2189 262 36 47 58 ALS-202 594 353 48 58 68
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AS-568A SERIES O-RING 0|5 &3-2F= E&AZ (NASAstandard)
Pressure Direction Pressure Direction Pressure Direction
di
‘
( I } o Q @
| b b1 | b2 |
. with one with one
no back-up ring back-up ring back-up ring

ALS-203 752 353 48 58 68 ALS-265 196.44 353 48 58

ALS-204 9.12 353 48 58 68 ALS-266 20279 353 48 58 68
ALS-205 10.69 353 48 58 68 ALS-267 209.14 353 48 58 68
ALS-206 1229 353 48 58 68 ALS-268 21549 353 48 58 68
ALS-207 1387 353 48 58 68 ALS-269 2184 353 48 58 68
ALS-208 1547 353 48 58 68 ALS-270 22819 353 48 58 68
ALS-209 17.04 353 48 58 68 ALS-271 23454 353 48 58 68
ALS-210 1864 353 48 58 68 ALS-272 26089 353 48 58 68
ALS-211 2022 353 48 58 68 ALS-273 247.24 353 48 58 68
ALS-212 2182 353 48 58 68 ALS-274 253.59 353 48 58 68
ALS-213 239 353 48 58 68 ALS-275 26629 353 48 58 68
ALS-214 299 353 48 58 68 ALS-276 27899 353 48 58 68
ALS-215 2657 353 48 58 68 ALS-277 29169 353 48 58 68
ALS-216 217 353 48 58 68 ALS-278 30439 353 48 58 68
ALS-217 2974 353 48 58 68 ALS-279 329.79 353 48 58 68
ALS-218 3134 353 48 58 68 ALS-280 355.19 353 48 58 68
ALS-219 3292 353 48 58 68 ALS-281 38059 353 48 58 68
ALS-220 3452 353 48 58 68 ALS-282 40526 353 48 58 68
ALS-221 3609 353 48 58 68 ALS-283 43066 353 48 58 68
ALS-222 3769 353 48 58 68 ALS-274 456,06 353 L8 58 68
ALS-223 4087 353 48 58 68 ALS-309 10.46 533 72 87 102
ALS-224 404 353 48 58 68 ALS-310 1207 533 72 87 102
ALS-225 4122 353 48 58 68 ALS-311 1364 533 72 87 102
ALS-226 5039 353 48 58 68 ALS-312 15.24 533 72 87 102
ALS-227 53.57 353 48 58 68 ALS-313 16.18 533 72 87 102
ALS-228 56.74 353 48 58 68 ALS-314 1842 533 72 87 102
ALS-229 59.92 353 48 58 68 ALS-315 19.99 533 72 8.7 102
ALS-230 63.09 353 48 58 68 ALS-316 2159 533 72 87 102
ALS-231 66.27 353 48 58 68 ALS-317 216 533 72 87 102
ALS-232 694 353 48 58 68 ALS-318 2.77 533 72 87 102
ALS-233 7262 353 48 58 68 ALS-319 2634 533 72 87 102
ALS-234 75.79 353 48 58 68 ALS-320 27.94 533 72 8.7 102
ALS-235 7897 353 48 58 68 ALS-321 2951 533 72 87 102
ALS-236 82.14 353 48 58 68 ALS-322 3112 533 72 87 102
ALS-237 85.32 353 48 58 68 ALS-323 3269 533 72 87 102
ALS-238 88.49 353 48 58 68 ALS-324 3429 533 72 87 102
ALS-239 91.67 353 48 58 68 ALS-325 3747 533 72 87 102
ALS-240 9484 353 48 58 68 ALS-326 4064 533 72 87 102
ALS-241 98.02 353 48 58 68 ALS-327 1382 533 72 87 102
ALS-242 101.19 353 48 58 68 ALS-328 4699 533 72 87 102
ALS-243 10439 353 48 58 68 ALS-329 50,17 533 72 87 102
ALS-244 107.54 353 48 58 68 ALS-330 53.34 533 72 87 102
ALS-245 110.72 353 48 58 68 ALS-331 56.52 533 72 87 102
ALS-246 11389 353 48 58 68 ALS-332 59.69 533 72 8.7 102
ALS-247 17.07 353 48 58 68 ALS-333 6287 533 72 87 102
ALS-248 12024 353 48 58 68 ALS-334 66,04 533 72 87 102
ALS-249 123.42 353 48 58 68 ALS-335 69.22 533 72 87 102
ALS-250 12659 353 48 58 68 ALS-336 7239 533 72 87 102
ALS-251 129.77 353 48 58 68 ALS-337 75.57 533 72 87 102
ALS-252 132.94 353 48 58 68 ALS-338 78.74 533 72 87 102
ALS-253 136.12 353 48 58 68 ALS-339 8192 533 72 8.7 102
ALS-254 139.29 353 48 58 68 ALS-340 85.09 533 72 87 102
ALS-255 14247 353 48 58 68 ALS-341 8827 533 72 87 102
ALS-256 145.64 353 48 58 68 ALS-342 9144 533 72 87 102
ALS-257 148.82 353 48 58 68 ALS-343 94.62 533 72 87 102
ALS-258 15199 353 48 58 68 ALS-344 97.79 533 72 8.7 102
ALS-259 158.34 353 48 58 68 ALS-345 100.97 533 72 87 102
ALS-260 164.69 353 48 58 68 ALS-346 10414 533 72 87 102
ALS-261 171.04 353 48 58 68 ALS-347 107.32 533 72 87 102
ALS-262 177.39 353 48 58 68 ALS-348 11049 533 72 87 102
ALS-263 183.74 353 48 58 68 ALS-349 113.67 533 72 87 102
ALS-264 190,09 353 48 58 68 ALS-350 116.84 533 72 87 102
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Pressure Direction Pressure Direction Pressure Direction

di
i
[DERSROE ® L)
‘ b b1 | b2
N with one with one
no back-up ring back-up ring back-up ring

ALS-351 12002 533 7.2 8.7 102 ALS-442 183.52 6.99 9.6 120 144
ALS-352 123.19 533 7.2 87 10.2 ALS-443 189.87 6.99 9.6 120 144
ALS-353 12637 533 7.2 87 102 ALS-444 196.22 6.99 9.6 120 144
ALS-354 129.54 533 7.2 87 10.2 ALS-445 202,57 699 9.6 120 144
ALS-355 132.72 58 7.2 87 10.2 ALS-446 21527 6.99 9.6 120 144
ALS-356 135.89 533 7.2 87 102 ALS-447 22197 699 9.6 120 144
ALS-357 139.07 B 7.2 8.7 10.2 ALS-448 240.67 6.99 9.6 120 144
ALS-358 14224 533 7.2 8.7 102 ALS-449 25337 699 9.6 120 144
ALS-359 145.42 533 72 87 102 ALS-450 266.07 6.99 9.6 120 144
ALS-360 14859 533 7.2 87 10.2 ALS-451 278.77 6.99 9.6 120 144
ALS-361 151.77 533 7.2 8.7 102 ALS-452 291.47 6.99 9.6 120 144
ALS-362 158.12 533 7.2 87 10.2 ALS-453 304.17 6.99 9.6 120 144
ALS-363 16447 533 7.2 8.7 102 ALS-454 316.87 6.99 9.6 120 144
ALS-364 170.82 533 7.2 87 10.2 ALS-455 32957 6.99 9.6 120 144
ALS-365 17717 533 7.2 87 102 ALS-456 342.27 6.99 9.6 120 144
ALS-366 183.52 533 7.2 87 10.2 ALS-457 354.97 699 9.6 120 144
ALS-367 189.87 58 7.2 87 10.2 ALS-458 367.67 6.99 9.6 120 144
ALS-368 196.22 534 7.2 87 102 ALS-459 380.37 699 9.6 120 144
ALS-369 202.57 B8 7.2 8.7 10.2 ALS-460 393.07 6.99 9.6 120 144
ALS-370 208.92 533 7.2 87 102 ALS-461 405.26 699 9.6 120 144
ALS-371 215.27 533 72 87 102 ALS-462 417.96 6.99 9.6 120 144
ALS-372 221.62 533 7.2 87 10.2 ALS-463 £430.66 6.99 9.6 120 144
ALS-373 22197 533 7.2 8.7 102 ALS-464 44336 699 9.6 120 144
ALS-374 23432 533 7.2 87 102 ALS-465 456.06 6.99 9.6 120 144
ALS-375 24067 533 72 8.7 102 ALS-466 468.76 6.99 9.6 120 144
ALS-376 24702 533 7.2 87 10.2 ALS-467 481.46 6.99 9.6 120 144
ALS-377 25337 533 7.2 87 102 ALS-468 49416 6.99 9.6 120 144
ALS-378 266.07 533 7.2 87 10.2 ALS-469 506.86 699 9.6 120 144
ALS-379 278.77 58 7.2 87 102 ALS-470 532.26 6.99 9.6 120 144
ALS-380 291.47 533 7.2 87 144 ALS-471 557.66 699 9.6 120 144
ALS-381 304.17 B 7.2 8.7 144 ALS-472 582.68 6.99 9.6 120 144
ALS-382 329.57 533 7.2 8.7 144 ALS-473 608.08 699 9.6 120 144
ALS-383 354.97 533 72 87 144 ALS-474 63348 699 9.6 120 144
ALS-384 380.37 533 7.2 87 144 ALS-475 658.83 6.99 9.6 120 144
ALS-385 405.26 533 7.2 8.7 144

ALS-386 £430.66 533 7.2 87 144

ALS-387 456,06 533 72 8.7 144

ALS-388 484.41 533 7.2 87 144

ALS-389 506.81 533 7.2 87 144

ALS-390 532.21 533 7.2 87 144

ALS-391 557.61 58 7.2 87 144

ALS-392 582.68 533 7.2 87 144

ALS-393 608.08 533 7.2 8.7 144

ALS-394 633.48 533 7.2 87 144

ALS-395 658.88 533 7.2 8.7 144

ALS-425 113.67 6.99 9.6 120 144

ALS-426 116.84 6.99 9.6 120 144

ALS-427 120.02 6.99 9.6 120 144

ALS-428 12319 6.99 9.6 120 144

ALS-429 12637 6.99 9.6 120 144

ALS-430 129.54 6.99 9.6 120 144

ALS-431 132.72 6.99 9.6 120 144

ALS-432 135.89 6.99 9.6 120 144

ALS-433 139.07 6.99 9.6 120 144

ALS-434 142.24 6.99 9.6 120 144

ALS-435 145.42 6.99 9.6 120 144

ALS-436 148.59 6.99 9.6 120 144

ALS-437 151.77 6.99 9.6 120 144

ALS-438 158.12 6.99 9.6 120 144

ALS-439 164.47 6.99 9.6 120 144

ALS-440 17082 6.99 9.6 120 144

ALS-441 177.7 6.99 9.6 120 144
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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ALS 1700 S-E SEAL / Cantilever Springs

ALS 1710 S-E SEAL / Helical Springs
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S-E SEALS JRMEof YA[SHH Aol EHgof| ofa SEAL COVERS| LIPE 7 TR 0] BHofl =2[0f EHEFS| SEALO| LTt

A o
EBF SO =of oo Agol =OHYLIEROr 18 HX)

Installing S-E Seal in the gland will become solid seal as the seal cover lip part is pressed by the gland surface because of
the spring elasticity. Also, the sealing performance will get better due to the fluid pressure. (See the below picture.]

Spring L

Pressure
Load

Spring Load

- DBEL 2EEOR2 ARGELIC

- OiRE0] StefofE K780 AR ZHs LIt

« -2677Co| S X2 340°CHR|S| 12| ALSRLIEL

« DESRE QUMK ARG LICE

« & 9ol Tt SEALS| AEO| & A OFHAE|of UFLIEL

« JIS B24062| 2 8 AS568, DIN w20 of8f HMAE|H S #A%E KM% 7Hs UL

« For both static and dynamic seal

« For most chemical products and organic solvent.

« It can be used from extremely low temperature at -267°C to high temperature up to 340°C
« Wide ranges of seal materials for different fluids are available.

« Itis produced according to JIS B2406 standard and AS568 and DIN spec.

8 ¥ / Sealtype

« RADIAL SEAL(¥&.2|T &) : ALS 1700
« FACE SEAL(8& % T(@Ee| 3|T-8): ALS 1710

« RADIAL SEAL(Reciprocating,Rotary) : ALS 1700
« FACE SEAL (Static& Face Rotary) : ALS 1710

20 AEA / Mainuae

« ZHAEI AT « VALVES PUMPS PRCENT « PRESSURE SWITCH

« Mo A|AH - R HEE 7|7 « HPLC « ACTUATORS

- ICE MAKERS « ZEAEAE 8% < SHIA . 2Ef2| ZQIE SWEVEL JOINT

cAR e Y Y7 REY ALY - USEA « FILLING MACHINE

S N E - J571 HEAOf 2pel « METERING « =X 7|7] % GASKET

« ACTUATORS « Gas turbine engine « ICE MAKERS « Plastic injection moulding machine

« Spaceship « Infrared rays system « VALVES PUMPS « Medical, experimental equipments

« HPLC « Petro-chemical plant « FILLING MACHINE  « Hydraulic and pneumatic system for air plane
« METERING « Food processing line « Tooling machine « Fuel control line for air plane

« Vacuum units « PRESSURE SWITCH « Infrared rays system  « Extremely low temperature units and gasket
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1. Temperature, Pressure, Extrusion Gap

Maxium Recommended Extrusion Gap

(S-E SEAL shown for
illustration only) A B c D
}v‘ Temperature Vs. Pressure And Seal Design
@ < L
G+ Width . (‘Zonsult Factory
G Widtn T
@ §
Gz Width
G2 Width -200 0 200 400 600
Temperature F
£5] 1 120 XHSOAf SEALS AFEY B2 EXTRUSION GAPO| OfF 598t Q4 _ Extrusion Gap
71 LT EXTRUSION GAPO|2F of2foff Aot 2 20| HARDWARE Afo[2] ZrLIL). H
OlJoILt MBS ISt SIEQOIE AMBOHA| S F9Y StER Atolof XF9| Wf % ‘
tictel EXTRUSION GAPQ| gto| FLItt O gf2 & & s o A & 22| grofA A
XX s EA6 FHALQ. 2FY EXTRUSION GAPO 5"| [T SEALS| COVERZF O & }
Mol 7jof S07t Mol §QI0] £|7| & gL|Ct KOl ZEet 20| HEELS| FHE 24 Pressure
¢lfA] EXTRUSION GAPgtS 7§416H=X| BACK UP RING% FESIEX| FZshor gt
BACK UP RINGZ SEALO| MAE L} WEGHOF ShL|Ct. B /

Espicially, extrusion gap is most important factor in case of using seal under high-temp condition. Extrusion gap is the value of gap which is indicated
at picture as below. If you do not using the bearing or centering hardware, The value of extrusion gap is the difference of diameter between the
hardwares. In that case, please set it as lower as possible, and avoid inceasing coordinate numbers. If you set the extrusion gap is bigger then
porper size, it may cause of intrusive failure with trusting seal cover into the gap. In addition, you should deliberate whether getting improved
extrusion gap value with increasing coordination value and thickness of heel or using jointly adjusting back up ring. We recormend that the material
of back up ring is harder then seal's.

2. Friction Resistance & Rotary

OFEXY2 DFEZI(w)2t SEALS| Ze|E Sta(Eat A2 o15)0l| ofsh Fol w0
LIC OFEof| F¥2 = L2 QARE RE 25 SIEQofe] mEAM2|YLCL e
SEEYEH O] Hof EHEFOI O~ 2 59 BE2H 345 0180 Althe &= "
ELCt
Friction resistance is defined by coefficient of friction(w) and load for seal (pressure 28 o e "
and spring load). Other elements affecting the friction are lubrication, temperature E S
and hardware surface treatment. T S e 8
Approximate coefficient of friction on non-lubrication can be calculated using the table 85 v 8
and formula provided in this page. g % % S
¢ (—E) e £
HOW TO CALCULATE 8, g
. . . | —1 116
F =total load-pounds per inch of circumference (pressure load + spring load) " L]
D =diameter of dynamic surface L
D |
= (radius) Ny —a=
0 200 400 600 800 1000
w =material coefficient of friction (See Page 6) Pressure —PS|
Linear Friction (pounds) =FxDxx xw Frictional Torque (inch-pounds)=FxDxx xw xR
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3. Materials

1. Seal Materials - Typical Physical Properties

Virgin PTFE

Modified PTFE

Fiberglass
Filled PTFE

Fiberglass & Moly
Filled PTFE

Carbon-Graphite
Filled PTFE

Graphite Filled PTFE

Carbon Fiber
Filled PTFE

Virgin PTFE

Modified PTFE

Fiberglass
Filled PTFE

Fiberglass & Moly
Filled PTFE

Carbon-Graphite
Filled PTFE

Graphite Filled PTFE

Carbon Fiber
Filled PTFE

White

Turquoise

Gold

Gray

Black

Black

Brown

0.05-0.10

0.05-0.10

0.08-0.12

0.08-0.12

0.08-0.11

0.07-0.09

0.09-0.12

Excellent for cryogenic applications.
Good for gases.

Lower creep, reduced permeability and
good wear resistance.

Excellent compressive strength
and good wear resistance.

Excellent for extreme comditions such as
high pressure&temperature and for longer
wear life on hardened dynamic surface.

Excellent wear resistance and
reduced creep.

Excellent for corrosive service.
Low abrasion to soft shafts.
Good in unlubricated sercice.

Good for strong alkali and hydrofluoric acid.

Good in water service.

0.30 6.1
0.29 6.1
0.27 5.6
0.28 6.1
0.35 44
039 6.1
031 7.2

7.0

6.9

6.0

6.0

25

35

-425to +450
(254 t0 232)

-320 to +450
[-195t0 232)

-200 to +575
(-130t0 300)

-200 to +575
(-130t0 300)

-250 to +550
[-155t0 288)

-250 to +550
(155 t0 288)

-250 to +550
[-155t0 288)

315
(4575)

320
4641)

240
(3480)

210
(3045)

160
(2320)

220
(3190)

220
(3190)

400

390

190

245

100

260

150

60

60

67

62

64

60

60

Yes

Yes

No

No

No

No
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2. Spring Materials

Materials

300 Series Stainless Steel General purpose spring material for most fluids up to 600°F (315°C) It is recommended to 400°F in corrosive media.
Inconel X750 (Cantilever and Helical) Recommended for applicatons above 500°F (260°C) and is corrosion resistant in salt water or severe media.
Spring Loads Available by Cross-Section M=Medium H=Heay

<
<~

sesaus | (C W | i A A VA O A
sesansmo | (O WO | ¢ R Al B I A

M =Medium
H=Heaw

<
<~
<~

4. Design Guidelines

R=0.3 max radius

METRIC SERIES

-0 +0.039

& Do 95 i 73 475 ALS1700
50 D 6 s 64 5 ALSTT10
6 Do 694 B 64 47 ALS1700
2%0 Do 2754 o 10 77 ALS1710
2 D 260 o0 68 5 ALST710
450 o9 469 o 127 95 ALSITI0

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
AR Aol MBE sa e L
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5.ALS 1700 S-E Seal / Cantilever Springs

S-E W s ATYS WY 35 ASE AS0R VEORLICL AEY ASL WYL} SN0z I8 28 3 2YOR of
YED $2V'EYoR YNUC 3Y - FW ANYo2 NIHULICL 3y ALYS Chpio] g ojo| MR, ool
Lo 20| NUSEIECE 3000 3T ATYS A8 4 UBL

Helele ADYL SN EE Y 5T AT $H olB2AA0[NE Uo) SAUBLICL HE IS 58 QAL T BY X 2
5 I 50 UEOR 0% 2IE Q2 OB &2 Y ADY0| Tast HN ZAINTASE £ AL

£ 9 20 A Mol MTH JPYKIZIo] ALY o152 Jtotof MEH ATAo|n YL NS 0f S-E Mo| A3Po Y ot
= %o 2C PAIZ DHSLIC

ALSIZ00 QB AZTYo| J|efeis e Ko 2702 22| B )Y B2 ALgelo] 902 KIBHLICL o] 2YL AZHO| WAl
¥ 23wy AR 2T 2 U g

The S-E Seal Cantilever spring is made from flat metal strip stock. The strip stock is punched or chemically etched into a serpentine
pattern and formed into a rounded V" shape. The medium spring is suitable in most applications, but the light load spring can be
used if having low friction is more important than seal ability.

The cantilever spring is intended for dynamic applications involving rotary or reciprocating motion. It can also be used in static
conditions when there is need for a higher deflection spring due to wide gland tolerance, excessive expansion and contraction, or
lift-off due to high pressure.

The long beam leg design puts the spring load out at the leading edge of the seal, creating the best load location for the S-E Seal
to act as a scraper when the optional scraper lip is selected. The geometry of the ALS1700 cantilever spring provides flexibility by
utilizing individual tabs, separated by small gaps.

This shape allows the spring to flex into radial and axial seal designs

o =0
Load Point o
oad Poin YEE B Ol [AE

- H2 518 oK U WTEIN oL UM (B
. 10t| (A32foln Yo| x|

HE 3
« 450 °F (2322 °C) O|4to| B& of

2)
2|70l
Spring
Force . R R .

Reciprocating Applinations

« Reciprocating rods & pistons

- Rotary shafts <100 sfpm

- Wide tolerance and misaligned glands (static)
od Font . Abrasive medias (when scraper lip is designated)

. Dynamic applications above 450 °F (232.2 °C)
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LS 17002 UXtEC| & ATY(CANTILEVER)S AFSOH SEALRILICE 2222 SEALTO| TfeHX| &= otE2 M1 HY2 2 &
-’,‘- ‘RA‘*L\E% S E%% SEALZ Mt JIS B24062| & +AP3-PA007HANO| &Lt £t CROSS SECTION(EHEH) 19m/m
4O 2 SEAL XHO| ZHs gLt

Lomlo p

ALS 1700 Sealis made of U type formed spring (CANTILEVERY. So it has less load on the seal surface while getting bigger variance.
Good for dynamic seal and it meets all standards of JIS B2406 (up to B3-P400). In addition, it is possible to produce the seal in
cross section 19/mm

Standard Lip Skived Lip Scraped Lip
= DU B s s
E _ |
2
@© 4 =z z
=]
s
@ N o

: B o

_ E E E E
s 1 . = |
c
D
& | L
L o 9? A 1

Flanged Heel
W

= E Special Type >

=z
of e =
Seal Size

P3-~P10 15 2.1 1.8 2.8 2.8 3.0 0.5 - 0.3mm
P10A~P22 2.0 2.9 2.4 41 4.1 3.5 0.7 -0.3mm
P22A~P50 3.0 3.8 3.5 53 53 4.9 0.8 -0.3mm
P48A~P150 5.0 5.4 5.7 7.6 7.6 7.8 1.0 -0.3mm
P150A~P400 7.5 9.0 8.6 10.5 10.2 11.2 13 -0.3mm
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7.ALS 1710 S-E SealL / Helical Springs

2 B o AEE AR0R USOGLILL P22 AnY = =2 Ue S50 Q6
BH H&2 ot BACUSLICE 0P OrR 7} ofdot 2:30| Tfet 2 XPNel L7IRlE G99 e Le[PLf ER 399 &5 24|
N ALY & UASLICE
ALSIZIO AZY2 2 JHE HHE w 5ol 21 & o152 T ALolof] 0fR A2 FH0 2 YPeL|th of EEret 742 79 A[&H
2l 2ot2 KBotol MY &2 RS SYLICE ofd2 52 U9 ofsdt 2Tt ALSIIOS s 8 SRR 58 2ol Mot
Lf 2f=0] S WOt S| o|UAIS S=otA| =2 SRR
ALSI7IO ALY K| Foh= of5 S Fof AT TEELCE FBN-H Z2Io g TRk P AFio|A Hof gHg2 71K e
2 ZHHZ SUefor] o) YEO At 5t5-2 M gLth AxY2 20 SEELICE HolstEofof &= 2 o ALY FHHIEl=
g‘T H 2

= W2 = U AL By e QPO Us ofS2(AH O AHER] ZOt=F YLIEL

The ALS1710 spring is made from flat ribbon metal strip stock that is formed into a helix shape. The helical spring design is
intended for static applications due to the high unit load. It can be used in very slow or infrequent dynamic conditions when friction
and wear are secondary concerns to positive sealing.

The ALS1710 spring produces evenly distributed load across each individual band, with very small gaps between the coils. This
tight spacing provides near continuous load, reducing potential leak paths. This, combined with the high unit load, makes the
ALS1710 well-suited for vacuum and cryogenic applications or when pressure is too low to energize the seal.

The load provided by the ALS1710 spring is directly through its center line. The lip design of the FBN-H profile is a full radius at
the sealing interface, providing maximum load to the contact points to effect a tight seal. The spring is welded at the ends. When
the seal is compressed into the hardware, the spring cavity is designed to allow axial spring growth.

The relatively small deflection range of the ALS1710 spring prevents it from being used in applications having wide gland tolerances,
eccentricity or misalignment.

Load Point Ml

- @2 518 QA B BEEIR| M2 T (BN
- AOpR| (2320|H Eo| XEE T

« 450 °F (2322 C) o’¥e| & ofF2|7 o]

Reciprocating Applinations

« Reciprocating rods & pistons

- Rotary shafts <100 sfpm

Load Point - Wide tolerance and misaligned glands (static]
. Abrasive medias (when scraper lip is designated)
. Dynamic applications above 450 °F (232.2 °C)
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ALS 17102 HELICAL WOUND FLAT SPRINGS AF83t SEALYLIC} SPRINGS| B H(STATIC) SEALINGS 9fsf =& Axy =ot2
27 900 K4 540 258 SEALZ AFRTILICH ALS 1700ECHs £ 2612 21 QUX|TH THIN LIQUIDSSE GASS| 43
QIQLICE ALS 17102 AT CHAl| O-RINGS HSIHOR A 4 YLt

O M

ALS 1710 seal is made of helical wound flat spring. It has high spring load property for static sealing of the spring and it is used
for low and high speed dynamic seal. It has higher load property than that of ALS 1700 but it is more effective in thin liquids and
gas sealing. ALS 1710 can use 0-Ring optionally instead of the spring.

Standard Lip Skived I.D. Lip Skived 0.D. Lip
_ I s s
3 f — —
g \ \ \
7] o ' -+
E

Extended Heel
O
N

1.D
1.D

X X
T —[OREC |
= -
[«5)
T
=}
S E =
e
= - -
- of af
Seal Size
P3~P10 15 2.1 1.8 2.8 28 3.0 05 -0.3mm
P10A-P22 2.0 2.9 2.4 41 41 35 0.7 -0.3mm
P22A~P50 3.0 3.8 3.5 53 53 4.9 0.8 -0.3mm
P48A~P150 5.0 5.4 5.7 7.6 7.6 78 1.0 -0.3mm
P150A~P400 75 9.0 8.6 105 10.2 112 13 - 0.3mm
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9. Gland Designs and Installation

1. Two-Piece Gland Installation

Heel First Seal Installation

Heel 222 S-E Seald th| e 3¢ Seolol Llp 2 HXSts FRECH YT 2M2[7) A2 o~ UFLICL
S-E Seal& Heel 220 %47te| olf 372 £ AL CH 27| K2 L T

SR 2o 4reg o # o= 3¢ oot 5‘ B2 AFRE & UBLICL
Lt
=

FOAY RE O Oj gl EFt2R DAE7H fOfoF 2YS SYAE o USHC

i
o
o
T

When installing the S-E Seal with the heel, the lead-in chamfers may be smaller than when the seal must go in lips first.
The S-E Heel is designed with a slight clearance at the heel, and is also chamfered.

If lead-in chamfer angles cannot be made, a full polished radius may also be used.

Both designs must be very smooth and free from sharp edges that can damage the seal.

Heel First Recommended Lead-In Chamfer

A7 i
- Nominal  Cross Section f ’

1/16 0.062 0.020 oB
3/32 0093 0.030 ;
T

1/8 0125 0030 20 0°
3/16 0187 0040 L JD o \ZL
1/4 0250 0050 T T . e . e |le

Lip First Seal Installation

SE SealS LipE02 HAlste 3¢ =Y

S-E Seal2 X5 &2 YR6H| st =0t 142 %Bi St Lipof *PS
St o

= " \_
ATE 278 SHOIEE Seals Aot BE #PS AL Leakin 202 &5 E\E A X

Cf ZOfoF gL|Ct.
OIS EA U
SHOFLIEL.

m
o
]
©
rir
w
D
Q
2
T
D
ol
el
E
>
L un
Q
N rTr
>\.I

When installing the S-E Seal with the lips or pressure-side first, the lead-in chamfers need to be longer than

when the seal goes in heel first.

The S-E Seal is designed with pre-load interference on the lips that require additional clearance to

prevent damage during installation.

A stepped retention plate is required to provide a flat backed surface for the seal and to prevent extrusion into the lead-in angles

- G - C c
Lips First Recommended Lead-In Chanfer | \ i
| f
[ Wizl ] GiossSucitug 1
1/16 0.062 0.020 0B 0B
3/32 0.093 0.030 E
1/8 0.125 0.030 ! i
. . 20° 20°
3/16 0187 0040 L JD lA . 777‘§> A
1/4 0250 0.050 T c -G _J.C ’
Rod Piston
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Two-Piece Flanged Glands
=X A= GA U B g5 oS0 A A

2 OO DM SH0 2 EAR ST
AFZEZ} Seallt g1 2| ot= 22 t‘*XI P21 Yo 2HAIS = SE2 YUY &+ A7| WOl 21TA ofZ2/7[o]Hof M
SrELCE O] 20l PEe O &2 £T £LOM o H2 YES FABIES SHA| LIRS i8R

The flanged design can be used in either static, rotary or reciprocating applications and is designed to be dynamic only
on the ID. It excels in rotary applications because the flange can be clamped axially to prevent the seal from rotating
with the shaft. This extra stability allows the flanged design to hold more pressure at higher surface speeds.

PN
il

Two-Piece Flanged Gland

©
==\ 1
( IRY
’’’’’’’’’’’ /
2. Step Cut Gland Installation
Step cut glandE Sealo] 7S = ALY Z0jA LS BRSO AFRE 4= QI&LICH
O|E QoAM= Seal?| Heel 2|7} BIX74A| M6t Retention Step £130| Seal?| LipS 7|9 FOoFefL|C.

Seals &0f %] ¢f & XYFS LAE BOf £ 2C Q[0 Lo F& 4 ASLICH

The step cut gland can only be used when the seal sees pressure from the open or spring side of the seal.
This requires the seal to be installed heel, snapping the seal lips behind the retention step.
After installing the seal into the groove, the assembly can be pushed into a piston bore, or over a rod

Nominal Cross-Section G c

2

-- T CA‘ ’ ] ’ T
0B - c o8
1/16 0062 0050 0020 0050 0.007/0.010 r»
§

3/32 0093 | 0070 | 0030 | 0.070 | 0.010/0.015 ggi
2 f }

1/8 0125 0090 0030 0090 0.015/0.020 7 oA o

3/16 0.187 | 0.110 | 0.040 | 0.110 | 0.020/0.025 —_— - oA "**f*@f* —

1/4 0250 0140 0050  0.140  0.025/0.030 Rod Piston

3. Alternative Glands Installation

Snap Ring Retainer® S| Heel 292 AA|5H= 22 Snop Ring J2E= Sealo| 7YXIZ|S SX6IK| UL 2 A AF02 MYE/L|C)
Of LAl 2E S IAE N Do AHRY £ QIELICE Support Ringdt Snop Ring Retaineret 274 Lip 2812 A& HX|st= 3L, Snap
7} E X Al
[ R l_

Ring 12E= 259] &4 YXoH| ot Foz YL I2L I SRor T A Yo F4 otE2 LAoHOFgLIC

For heel installation with a snap ring retainer, the snap ring groove is set into a reduced diameter to ensure that the seal does not
pass over the edges. This design can be used for both rod and piston seals. For lips first installation with a support ring and snap
ring retainer, the snap-ring groove is at a reduced diameter to prevent damage to the seal. Load ratings for snap rings must be
considered to prevent fatigue or failure.

NANNN N N

Heel First Lip First
with Snap Ring with Support Ring
and Snap Ring

i 7
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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V- EH;(’)‘ Aﬂggl 7—:— 7HtEﬁ Et:l'% G == o — == 71 H
Lie & 182 MEZES ot o= qupeel Ua Ats0 g FHfELILt

Each individual lip of a V-packing set independently reacts to pressure, and automatically effects a seal.
The multiple lip configuration automatically distributes pressure and an effective seal along the shaft.

& ™ | Benefits

=2 7149 Seal HIf Ei= It HA
MK|H|L &2t

* o =20

- YT Seal AIYOR HH| I BT AIZ A4

. IH_|H|-Q~ 7(-|7F

o« 2 0P/ opere it stego] B3 Aol ojmaiEo| thet Kate é ot OrE Mg ol DH Al TN osat YKo 2 BAFLCL
o T AT /N WY YL 2E YA A| EHE0] & AEIUEC H[Tf 50% Cf 71 AHIAY MBSl AR = YA| HES QRIRLIC

« Elimination of costly seal failure or blowouts

» Reduced installation costs

« Reduced equipment downtime with exact seal specifications
« Reduced inventory costs

« Lower friction / Friction a measurement of the resistance to sliding between a seal and hardware surfaces, is directly related to seal
material coefficient of friction and the total load.

« Longer Life / Individual sealing rings expand under bolt loading to maintain a tight, virtually leak proof set with up to
50% longer services over braided styles.

M8 =0} / Application

. ZIEE 88 ZC OAE

« Control valves, Rod, piston
7|=X8 / Technical data

« Q% FE:28 ~ 35 MPa

o AAE 1200 ~ 400 %

20 - 2|tf 500 °F (260 )
. FE - R25 (Rockwell)

» Tensile Strength : 28 ~35MPa

« Elongation : 200 ~ 400%
« Temperature  : up to 500°F (260°C)
« Hardness : R25 (Rockwell)
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1. Design Parameters

Number of V-Rings by Application

Piston Applications Diameter of Cylinder

3 4 4 5
2"t0 3" 5/16" 3 5/16" A 5/16" 4 3/8" 5
3"t0 6" 38" 3 38" 4 3/8" 4 3/8" 5
6"t0 8" 12" 3 12" A 12" A 12" 5
8"to 14" 5/8" 3 5/8" 4 5/8" 4 5/8" 5

Piston Applications Diameter of Cylinder

1"to 2" 1/4" 4 104" 5 1/4" 5 5/16" 6
3"t06" 1/4" 4 5/16" 5 3/8" 5 3/8" 6
6"t08" 5/16" 4 3/8" 5 12" 5 1/2" 6
8"to 14" 38" 4 12" 5 12" 5 5/8" 6
14" 10 24" 112 4 5/8" 5 5/8" 5 34" 6
24" 10 36" 5/8" 4 34" 5 34" 5 1" 6
36" acd Up 34" 4 1" 5 1" 5 1" b
2. Stack Height Table
| E = Set Stack Height
F ’_L;kL,
; minimum 3 . Cross
V-Rings Section

Piston Applications Diameter of Cylinder

7/64" 7/64" 7/64" 7/64" T/64" 7/64" 7/64" T/64" 7/64" 7/64" /64" 7/64"
(0.109) (0.109") (0.109) | (0109 (01097 = (0.109) (0109 (0109 | (0109 (01097 | (0.109)  (0.1097)

7/32" 7/64" 7/64" /64" 7/64" 7/64" /64" /64" 7/64" /64" /64" 7/64" /64"
(0.219) (0.109) (0.1097) (0.109) | (01097 | (0.109) | (0.109") | (01097 | (0.109") | (0109 | (01097 | (0.109) | (0.109")

1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4" 1/4"
(0.250%) (0.250) (0.250%) (0250 = (02507 = (02507 = (02507 = (02507 = (0.250") = (0250") = (0.2507) = (0.250") @ (0.2507)

9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32" 9/32"
(0.281") (0.281%) (0.281") (0281 | (0281 | (0.281") | (0281 | (0.281") | (0.281") | (0281") | (0.281") | (0.281"] | (0.281")
5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16" 5/16"
(0.313") (0.3137) (0.313") (03137 (03137  (0313) = (0313) = (03137 (03187 @ (0313 = (0313) = (0313 (0313
11/32 11/32 11/32" 11/32 11/32 11/32" 11/32 11/32 11/32" 11/32 11/32 11/32" 11/32"
(0.344") (0.344") (0.344") (03447 | (0344") | (0344") | (03447 | (0344") | (0.344") | (0344") | (0344") | (0344") | (0344")
38" 38" 3/8" 38" 3/8" 38" 38" 3/8" 3/8" 38" 3/8" 3/8" 38"
(0.375") (0.375") (0.375) (03757 = (03757 = (0375 | (0375") = (0375") | (03757 @ (0375 | (0375") | (0375")  (03757)
13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32" 13/32"
(04067 | (0.406") (0.406") (0406") | (04067 | (04067 | (0.406") | (04087 | (04067 | (0406") | (0.406") | (04087 | (04067)
716" 716" 716" 716" 716" 716" 716" 716" 716" 716" 716" 716" 716"
(0438")  [0.438") (0.438") (0438") = (04387 = (04387 (04387 = (04387 = (04387 = (0438 = (04387 = (0438")  (0438")
15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32" 15/32"
(0.469) (0.469") (0.469") (0.469") | (0469") | (0469") | (0.469") | (0469 | (0.469") | (0469") | (04697 | (0.469") | (0469")

1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2" 1/2"
(0.500") (0.5007) (0.500) (05007 | (05007 @ (05007 | (05007 | (05007 = (0500 | (05007 (05007 = (05007 | (0.5007)
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3. Design Guidelines
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METRIC SERIES

20

22

24

25

26

28

30

32

36

38

40

57

58

b4

158

198

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

20

22

24

25

26

28

30

32

36

38

40

57

58

7

158

198

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0.016
-0.043

-0016
-0.043

-0.016
-0.043

-0.016
-0.043

20

22

2

25

26

28

30

32

36

38

40

57

58

64

158

198

158

198

20

22

24

25

26

28

30

32

36

38

40

57

58

A

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

ALS1200

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.

79| xj2o| HE

35 JFs et
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Surface Finish

Surface roughness Ra Rt RMS
Sliding Surface <0.3um <3im 8RMS

Surface of Groove <18um <10um 64 RMS
Sliding Groove <3im <Téum 125 RMS

INCH SERIES

5/16"
(0.313")

3/8"
(0.375")

3/8"
(0.375")

3/8"
(0.375%)

1/2"
(0.500)

12"
(0.500")

5/8"
(0.625)

5/8"
(0.625")

3/4"
(0.750")

3/4"
(0.750%)

3/4"
(0.750%)

3/4"
(0.750")

/8"
(0.875)

1"
(1.000")

"
(1.000")

1"
(1.000")

1"
(1.000%)
1-1/4"
(1.250")
1-1/4"
(1.250%)
1-1/2"
(1.500%)

-0.5
-4

-0.5
-4

-05
-4

-05
-4

-0.6
-1.6

06
-16

-0.6
-1.6

-0.6
-1.6

-08
-20

-08
-20

-08
-2.0

08
-20

-08
-20

-08
-20

-08
-20

-08
-20

-08
-2.0

-10
-2.6

-1.0
-2.6

-10
-2.6

13/16"
(0.813")

3/4
(0.750")

7/8"
(0.875")

T
(1.000%)

"
(1.000)

1-1/8"
(1.125%)

1-1/4"
(1.250%)

1-1/2"
(1.500")

1-1/8"
(1.125")

1-3/8"
(1.375%)

1-1/4"
(1.250%)

1-3/8"
(1.375")

1-1/4"
(1.250")

1-3/8"
(1.375")

1-1/2"
(1.500)

1-5/8"
[1.625")

1-3/4"
(1.750%)

1-3/4"
(1.750")

o
(2.000")
2-1/8"
(2.125")

+1.2
+0

+1.2
+0
+1.2
+0
+1.2
+0
+1.2
+0
+1.2
+0
+1.2
+0
+1.2
+0
+1.6
+0
+1.6
+0
+1.2
+0
+1.6
+0
+1.6
+0
+1.6
+0
+1.6
+0
+1.6
+0
+1.6
+0
+1.6
+0
+18
+0

+1.8
+0

0.785"-4,000" [012/éﬂl ALS1200
0.785"-4.000" 103_/118%'_,] ALST200
0.785"-4.000" [012/20' ALS1200
0.785"-4.000" 1059163""] ALS1200
0.785"4.000" [5/118%'..' ALS1200
0.785"-4.000" [012/301 ALS1200
0.785"4.000" [5/118%'.1 ALS1200
0.785"-4.000" 1012/201 ALS1200
0.785"4.000" [012/20' ALS1200
0.785"-4,000" |033/§5] ALS1200
0.785"-4.000" [5/118‘;'..' ALS1200
0.785"-4.000" 105.21163“"] ALS1200
0.785"-4.000" [5/11868".., ALS1200
0.785"-4.000" 15/118%:'] ALS1200
0.785"-4.000" [012/20, ALS1200
0.785"-4.000" 105.%1 ALS1200
0.785"4.000" [03425, ALS1200
0.785"-4.000" [012/?)0] ALS1200
0.785"4.000" [033/35] ALS1200
0.785"-4.000" lo‘r’gf’;..] ALS1200

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
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DONGSUH INDUSTRY

The DONGSUH is maving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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Metal O-Ring

108 ALS 1545
Metal O-Ring
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Metal O-Ring> L§Z. Li4{g0] @4-0f Stainless pipeE £8°| FEZ A, Y2 Xx0| B & BHS
Lo tjot BHES 24F M2 2 2T O-RingYLIE.
MAfFotFoz SHT BHYEOE AT & 9lof 12, 0 WTFOR 40t Y55 HRS=O-RingYLLh

[e]
[}
i

Metal O-Ring is processed in such a way forming the stainless pipe with good heat-resistance and anti-corrosion in a

certain type, grinding the surface after welding according to both surface and then processing the surface with different materials
depending on requirements. Due to low tightening torque, this 0-Ring has the excellent capability with high temperature,

high pressure and highvacuum as it can be used for complex surface condition as well.

£ & / Features

AE-2 0| #O|7} G&LICE A2 7t Stainless Steelo| 22 SA120A 700°C| I-27HK| AFE7HsRHLICE
AHEQI2io| Hio|7}F Wkl Tt 2000kgf /ofS AIfsH= X 1ot AXIZO|ME AFS7HS L T

Mg o] tfeM T & AHO|AT} Mo Jtgoz FHES AAE & £ UELCh

LjoFEgol Z&Lch

oty ol9lof S+¥E = A&l 7L

« Wide range of working temperature. Because it is made of stainless steel it can be used from extremely low temp to high temp up to 700.
« Wide range of working pressure. It can be used even at ultra high pressure and ultra vacuum condition exceeding 2,000kgf/cr.

« Extremely low and available with low space, so compact design is possible.

+ Good chemical-resistance.

« Production of corrugated type and other special types is available.

A% % HF2T / Materials and Service Temperature

ALS1545N None -250~300 =
STS 321 ALS1545P PTFE -250~250 0.03~0.05
ALS1545S Silver ~300 0.03~0.05

ALST1545N None ~500 -
INCONEL 600 ALS1545P PTFE ~250 0.03-0.05
ALS15455 Sitver ~500 0.03-0.05

EM2M / Characteristic Curve

Metal O-Ring Metal C-Ring

P

g

Load (lbs/in)
Load (Lbs/in)
~

L —]
ot ) /
N / <5

~
%oy,
™~
e,
e,

: : /

0 0005 00t 0015 002 0025 03 0035 0 0005 001 0015 002 0025
Deflection (in) Deflection (in)
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Metal Ring X|s / Metal Ring Dimensions

1. Metal 0-Ring Dimensions Z A
C CCJ ’
G ‘ G R
D
Counterbore Mode Groove Mode
Cavity Dimensions
1/32 0.025 -1.000 0.025 -0.027 0.055 0.010
36k 0.037 -2.000 0.037 - 0.040 0.070 0.012
116 0.045 -8.000 0.045 -0.050 0.090 0.015
3/32 0.074 -16.000 0.074 -0.079 0.125 0.020
1/8 0.100 - 24.000 0.100 -0.105 0.160 0.030
5/32 0.125 -30.000 0.125 -0.130 0.200 0.050
316 0.151 - 36.000 0.151 -0.157 0250 0.050
1/4 0.200 - 48.000 0.200 -0.208 0.50 0.060
Z
2. Metal C-Ring Dimensions 2
F
G G R

Counterbore Mode

Groove Mode

Cavity Dimensions

1/32
3/64
116
3/32
8
5/32
3/16
1/4
38

0.025 - 1.000

0.037 -2.000

0.045 -8.000

0.074 -16.000
0.100 - 24.000
0.125 -30.000
0.151 -36.000
0.200 -48.000
12.000 - 80.000
24.000-120.000

0.025 -0.027
0.037 -0.040
0.045 -0.050
0.074 -0.079
0.100 -0.105
0.125 -0.130
0.151 -0.157
0.200 -0.208
0.300-0316
0.400-0420

0.055
0.070
0.090
0.125
0.160
0.200
0250
0.50
0.380
0.500

0.010
0.012
0015
0.020
0.030
0.050
0.050
0.060
0.060
0.060
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DONGSUH INDUSTRY

The DONGSUH is moving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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ALS 2000Series
Metal Double Jacketed Gasket

ALS 2000Series
Serrated Metal Gasket

ALS 2000Series
Pressure Seal Ring Gasket

ALS 2000Series
Metal Ring Joint

DIMENSION FOR TYPE “R” RING JOINT
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ALS 2000Series
Metal Double Jacketed Gasket

54 D X2 FpAZIS 34 91802 L ST S34H|2 ZYPLIC S5 st 3H

(T2 3f%% BOA XHBTOINe| Ameb| Blz) HE Tops 12 91 43t AN Ye| AgElT UL
2 X IAZS B EiEY, HAY ol TS %E O 212 gasit AAR0Z ZEEIC
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DONGSUH metal jacketed gaskets are fabricated with Non-Metallic for inner filler as metallic of outer shell.

They are widely used in heat exchangers, Boilers, pumps, valves with high pressure, high temperature and severe corrosion
conditions for various plants. [Powers, Chemicals, Oil Refineries, Iron Plants) Metal jacketed gaskets fabricate by hand-made to
various shapes and sizes as Round, Oval, oblong in order to supplying. Besides, many meterials are able to use

according to temperature, pressure and corrosive conditions.

Recently for sealing improvment Graphite and PTFE tape glued together on both sides of gasket in view of increasing consumption.
Effective is especially high in case of demage caused by corrosion on flange surface

STANDARD TYPE DIMENSIONAL DATA
TYPE (&EH) 0SS0 =) DOUBLE JACKETED GASKET unit: mm
Q_ T
— i
o MewlThdeess@en 0305
DOUBLE JACKETED CORRUGATED GASKET unit: mm
W(Gasket width] T

P (Corrugation Pitch)

6.4

) unit: mm

up to 250mm ID, OD (L2iZ) 105

501~1000mm ID, 0D +15

Thickness () 0.2

TOLERANCE (X|3:5184¢
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ALS 2000Series
Serrated Metal Gasket
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Grooved(serrated) metal gasket is also made of cold rolled metal plate, but it has concentric grooves and

effective sealing is minimized so as to increase sealing effect.

both of these gaskets are extensively used on pipe flanges, valve bonnets, pressure vessel, Heat exchanger at high
pressure and temperature

GASKET FACTOR(M) & SEATING STRESS(Y) OF COVERING LAYER GASKET

2.5 2500 Psi
ALS 2000G-7130

2.5 2500 Psi
ALS 2000G-7230

40 9000 Psi
ALS 2000G-7330

40 9000 Psi
ALS 2000G-7430 .

4.5 10,000 Psi

Hard Soldered or TIG Welded
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FOR JPI, ANSI PIPE FLANGES

1/2 25 €5 47 3 2 54 3 2 54 3 2 63 3 2
_--------------
_--------------

1-1/2

2-1/2

v--------------
_--------------
_--------------
_--------------
_--------------
_--------------

NOTES: These dimensions are designed to fit the flanges specified in JPI-75-15and ANSI B 16.5

FOR KS/JIS PIPE FLANGES

2 40 2 40

100 104 100 104 45 14 125

111 130 45 134 116 135 45 140 101 120 45 150 101 120 45 162

100 129 195 159 134 160 165 19 145 182 19 145 194

150 189 215 45 220 204 230 45 237 179 206 6 266 179 205 6 276

200 233 265 270 275 282 228 260 316 228 260 327

250 287 325 332 307 345 354 277 315 S| 4 | 20| 38 394

350 377 415 6 422 402 451 377 415 479 377 415

450 530 539 516 560 573

550 590 640 650 6 620 670
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ALS 20005eries
Pressure Seal Ring Gasket
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There are self sealing gaskets employed in high pressure and high temperature valve covers.

The gasket receives is initial sealig stress by tightening the bolt, and is then expanded radially by the end force of the fluid to
produce the reguired sealing pressure.
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ALS 2000Series
Metal Ring Jo
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Ring joint gasket is a type of pressure energized gasket
used on pipe flanges, pressure vessels, Valve bonnets
handling, high pressure steam, gas, hot oil, solvent
vapor at high temperature.

DONGSUH's experienced technology offers many
different types so that custormers may select the

most suitable one in accordance with operating \
conditions.

MATERIAL CODES

Carbon steel

Copper

SUS 304L 150

________
SUS316
________
sUs 321
_______
______
5Cr-1/2Mo 130
_______

_______
120 O - = A - -

SUS 410

(©]
O
O
O

Titanium

O
O
>

Nickel
NOTES: © is popularly used. O is sometimes usedand A israrelyused. 9| : AI2HIE - Q) O ) A

This type is the original joint design, Contacts flange face at the curved surface and provides a high reliadility
OvalRing ALS2000-0 Seal Butduetoits shape, itis harder to achieve accuracy of dimensions and surface finish in oval type thanin
Joint Gasket octagonal one and also more expensive to make, reuse is not possible, Complies with ANSI B16, 20, AP16A,
JISF 7102 510SR, JPI-75-23-63.

Lens Ring ALSZUUU L Desinged to DIN 2696
Gasket Bolt load will be comparatively small, because its confact surface with flange face is spherical.

P_ressure Seal E ALS2359 Auto seal type gasket, it is called a seal ring when this gasket is used for valve.

Ring Gasket Used for valve bonnet pressure vessel, heat exchanger
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DIMENSION FOR

TYPE“R"RING JOINT
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FOR ANSI, MSS RING TYPE JOINT FLANGES

R11 12

R12 17212
R13 3k

R14

R15

R22

R23 2
R24

R25 2172

R31
R32
R33 3172

R34 312
R35

R41
R42

b 34
1
11/4

3
5 8
5

R43 6

RAS

23 +05

¥ mlen’s

i
P

-~ W—>

OCTAGONAL

&,
LN
|\‘ | F*‘ 355
! T
R! w
7 | as
GROOQOVE

ri:1.59mm when W is 22.225mm and smaller
1 2.38mm when W is 25,400mm and larger
(FOR FLANGES)

34.131
39.688
42862
44450
47.625

3
3
5

72.231

82.550
82.550
95.250
101.600

123825
127.000
131.762
131.762
136.525

180.975
190.500
193.675
193.675
211.138

6350
7938
7938
7938
7938

7938
11.112
11.112
7938

1.112
12.700
7938
11.112
11.112

11.112
19.050
7938
11.112
11.112

1mn
14.29
1429
1429
14.29

1429
17.46
17.46
1429

17.46
19.05
1429
17.46
17.46

17.46
2540
1429
17.46
17.46

9.52
12.70
1270
1270
1270

1270
15.88
1588
1270

1588
17.46
12.70
1588
15.88

15.88
2381
1270
15.88
1588

4318
5.232
5232
5232
5.232

5232
1747
1747
5232

1747
8.661
5.232
7747
1747

1747
12319
5232
1747
1747

56
b4
64
64
b4

6.4
80
80
64

80
9.6
b4
80
80

8.0
12.7
6 /+

Unit : mm

7144
8.731
8731
8731
8.731

8731
11.906
11.906
8731

11.906
13.494
8.731

11.906
11.906

11.906
19.844
8731

11.906
11.906

07
07
07
07
07

07
07
07
07

07
15
07
07
07

07
15
0 7
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FOR ANSI, MSS RING TYPE JOINT FLANGES

Unit : mm

R51
R52
R53
R54
R55

R62
R63
Ré4
R65

R72
R73
R74
R75

R82

R84
R85

R91
R92
R93
R94
R95

R101
R102
R103
R104
R105

16 18

20 20 2 2

20 20
20
1

1112

2

20

2

32
34
36

NOTES : 1. ASME/ANSI B 16.47 series "A” ring type joint flanges.

2.++R30is used only for lapped joint of pressure rating 400psi and 600psi

2
10
28
30
28
30

323850
342.900

419.100
419.100
419.100
454.025
469.900

533.400
558.800
584.200
584.200
584.200

635.000
57.150

63.500
79.375

260.350
228.600
749.300
800.100
857.250

800.100
857.250
914.400
965.200
1022350

15.875
25400
7938
11112

7938
12.700
19.050
31.750

11.112

11.112
12.700

31.750
11112
19.050
19.050
19.050

31.750
31.750
31.750
34925
34.925

17.46
2222
3334
1429
17.46

1429
19.05
2540
39.69

1588
1270
1588
1588
1270

17.46
1270
1588
1588

15.88

1588
17.46

38.10
1588
2381
2381
2381

3810
3810
3810
4128
4128

14808 143 23019 15
5232 64 8731 07
7747 80 11906 07
10490 112 16669 15
19812 175 30162 23

80 11906 07
10490 112 16669 15
17297 159 26988 23
5232 64 8731 07
7747 80 11906 07

5.232
8.661

12319
22327

1747

1747
8.661

22327
7747
12319
12319
12319

22327
22327
22327
24816
24816

84
9.6
127
17.5

80

80
9.6

175
80
127
12.7
127

175
175
175
20.7
20.7

8731

13494
19.844
33338

11.906

11.906
13.494

33338
11.906
19.544
19.844
19.844

33338
33338
33338
36512
36512

07
15
15
23

07
07
15

23
07
15
15
15

23
23
23
23
23
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DONGSUH INDUSTRY

The DONGSUH is moving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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Blower Seal Kit

122 ALS 800
Blower Seal Kit
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LABYRINTH SEAL
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This non-contact type circular sealing body prevents the leakage that is caused by pressure difference between each steps. For
reduction of leakage amount through Labyrinth Seal, it is necessary to have the seal geometry increase the flow resistance. The
Labyrinth Seal is consisted of rotor having step and stator having many tooth. The steam is throttled when it passes through the
contraction while the pressure decreases in the expansion repeating on and on, so the leakage volume is decreased since it is
equal to the pressure of Labyrinth outlet.

Composition

6,12 : 2E{ (ROTOR SEAL)

7,10 : 2H|O|E{ (STATOR SEAL)
7  :7{t{ (SEALCOVER)

2 :tf|o{2 7H2|0f (CARRIER)

£ A / Features
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 Maintenance efficiency and facility's life span can be increased through the structural improvement from the contact type oil seal to the non-contact Labyrinth Seal type
* Replacement and maintenance interval can be increased semi-permanently by non-contact structural improvement while securing stable operation of the
facility by saving the maintenance cost and inventory due to shortening the delivery time and foreign products import substitution.
¢ Product’s damage can be minimized when assembling or disassembling due to assembly jigs while shortening the time and reducing the operator’s safety accident rate.
¢ No heat by wearing and sealing is generated due to non-contact type that does not contact the blower shaft preventing the oil from leakage. Over 90% of the leakage
amount in oil seal type can be reduced when considering that the loss from frictional power is not caused.
o Safety improved for rotator vibration in non-contact condition between the shaft and the sealing part due to the clearance in Labyrinth Seal.
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1. Construction of Blower Seal Kit

DONGSUH BLOWER SEAL KIT (5CDLOCDL BLOWER OVERHAUL
SEAL KIT)2 2MEZHE-8 BLOWER 7§H| KIT 2A] 204 22
It #2 7fEisto] OIL-SEAL(Contact Sealy2 LABYRNTHSEAL(Non-
contact Sea)29| TEHZOE B8 ICYBIAIZ! HHIXIIALICE

DONGSUH Blower Seal Kit (5CDL, 9CDL BLOWER
OVERHAUL SEAL KIT) is a blower maintenance kit for
power generation plant and it maximized the efficiency
of the oil seal (Contact Seal] by changing the structure
to Labyrinth Seal (Non-contact Seal) in cooperation
with KOSPO in 2014

2. Fluidizing, Aeration, Transport Blower

DONGSUH BLOWER SEAL KIT (5CDL,9CDL BLOWER OVERHAUL SEAL KIT)2 M EZE & BLOWER M| KIT 2M 20143 5 @D} §3 7ijekstod
OIL-SEAL(Contact Seall& LABYRINTHSEAL(Non-contact Seal22| EHZ O 2 282 SLHSHA|Z] HH|RpRIL|CE.
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DONGSUH INDUSTRY

The DONGSUH is moving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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Single Lip
Spring Loaded Seal

126 ALS8111
Single Lip Spring Loaded Seal
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OIL SEAL

ALS8I-SL-SLS OIL SEALS PULVERIZERL GRINDING ROLL SHAFT off &te|of ROLL Ljso| OlL2| 82
Li=o| Oj£E0] GRINDING ROLL Ligi29| 992 Ste | E

o MBI

20 PULVERIZER

o
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ALS8111-SL-SLS OIL SEAL is mounted on the grinding roll shaft in pulverizer to prevent the oil inside the roll from leakage and
as a sealing product for maintenance to prevent the pulverized coal inside pulverizer from flowing into the grinding roll inside,
the product plays the most important role for stable operation and maintenance of the power generation plant.

Dimensions and designations

Table 2: Interference allowance and tolerance on d:

Outside Interference Tolerance on

diameter, d2 allowance') d2?
Upto 50 +03 +0.15 0.25

Over 50 upto 80 +035 +0.2 035
Over 80 up to 120 +035 +0.2 05
Over 120 up to 180 +045 +025 0.65
Over 180 up to 300 +045 +025 08
Over 300 up to 500 +0.55 +0.3 10

1) The average value for d2 taken from a number of
measurements shall not be greater than the value specified
for d2 plus the interference allowance. For seals having
grooved outside surfaces, additional interference allowances
are to be agreed upon.

2) The tolerance on d2 [i.e. d2 max- d2 min} is to be
determined by taking three or more measurements
equallyspaced around the circumference.

DIN 3760

DIN 3760/3761 describes the standardisation of design,
dimensions and tolerances of Oil Seals.

Internal
Pressure(P) >

a) Elastomeric component

b) Metal insert

c] Garter spring

d) Sealing lip

Figure 1: Rotary shaft lip seal without minor lip
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1. Single Lip - Spring Loaded Seal Technical Manual

DONGSUH OIL-SEAL ALS8II-SL-SLS2 47| T
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DONGSUH OIL-SEAL ALS8111-SL-SLS is an oil seal locally
developed in cooperation with KOSEP under the joint
development as a technical development project through the
joint investment by public and private enterprise initiated by
Small & Medium Business Administration.

The product’s reliability has been proved through the feasibility
test at the power plant field along with the reliability test
conducted by Korea Institute of Machinery & Materials.

One of the most frequently used Type of seal is the Rotary Shaft Seal.
This is generally used for sealing lubricating oil or grease in rotary shaft applications. Oil-Seal used HNBR is Non Standard Rubber Compound.

We will be pleased to give you the information you need.
You will be surprised by our kees prices!

2. L2387t (&=7|A )
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+F26280A7H( RELICE T ZE= SedlQ| OHEZM

[e]
S8 3 Bote A0 off
‘Machinery Failure Analysis and Troubleshooting O % I Wear?t 57t S22 4 Rp 1302 QL8oIUSLILE

3. Reliability Test (Korea Institute of Machinery & Materials - KIMM])

Zero-failure test operation has been carried out in cooperation with KIMM. Below picture shows the reliability test instruments
manufactured as a technical development project through the joint investment by public and private enterprise in

2013. To guarantee the life span, the calculation is based on the confidence level 95% and life span 26,280 hours

(Assurance life span: 3 years) to guarantee. Main failure was the seal wearing and since it is equal to the wearing specified in
‘Machinery Failure Analysis and Troubleshooting’, a shape parameter [ 8] 3.0 was quoted.

s

ke Ll 0iE #s NE
23| dsp ! S8 as Mg
{100 %)
iy
B33
0% 5% 100% <9 A& M2
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4. Full rubber construction as standard type oil seal, with a Finger Spring.
These Only available in a limited number of sizes.

ALS81110-0621 @355 x 3394 x19.2T / 14" x 155" x0.75°T HNBRVITON
ALS81110-3868 @419 x8 451 x19.2T / 165" x 17.75" x 0.75"T HNBR,VITON
General Purpose.

Non-metallic seal.
Stainless Steel Finger Spring.
0.D Construction - Rubber with reinforced heel

5. Common Materials

In the standard construction, our Oil Seals are made from abrasion resistant rubber based on HNBR
(Hydrogenate Acrylonitrile-Butadiene Rubber).

6. Cholce OF Materials

HNBR Better heat, oil and chemical resistance than NBR. especially abrasion resistance and enhanced high temperature properties.
Moderate cost

-40°C ~ 150°C High 038@5.1 0.4bar

Viton® High level of chemical resistance High temperature resistance
High cost

-30°C ~ 180°C High 038@5.1 0.4bar

7. Technology Overview

The elastomers used to make seals were developed with a special emphasis on abrasion resistance.
In testing, our seals perform up to 60 percent better than seals made NBR

ASTM D 4060 : Wheel:CS-10, Load:1000g, Revolution:1000Cycles

IEE(%)

>
0A
i

Y BT EHEE (%)
(130°C £ 2°C, 70h)

AXSTESE%
(150°C + 2°C, 22h)

TESTING REPORT RESULT
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8. Shaft

Shafts shall meet the requirements specified in subclauses 7.2.1 to 7.2.3 and table 6.

Table 6: Shaft lead-in chamfer

Shaft diameter, d1 (di-d3) ) di (d1-d3) ")
< 10 1.5 over S0upto 70 4.0
over 10up to 20 2.0 over 70upto 95 45
over 20 up to 30 25 over 95 up to 130 5.5
over 30 up to 40 3.0 over 130 up to 240 7.0
over 40 up to 50 315 over 240 up to 500 11.0

1) If there is a shaft lead-in chamfer, its radius shall be no less than this difference.

9. Surface Roughness of Shafts
In order to ensure a tight fit between seal and shaft, the seal land (cf. subclause 7.2.3) shall have a surface
roughness, Ra*}, of 0,2 to 0,8 mm or Rz*), of 1 to 5 mm, with Rmax*] = 6,3 mm.

10. Surface Hardness

The service life of seals depends on the surface hardness at the seal land. It should be at least 45 HRC.

Where ingress of contaminated fluid is to be expected, or where the peripheral speed exceeds 4 m/s, the hardness should be at least 55 HRC.
Where shafts are not fully hardened, the effective depth of hardening should be at least 0,3 mm.

After nitriding, shafts shall be provided with a smooth surface finish.

11. Seal Land

The values for surface roughness and hardness specified in subclauses 7.2.1 and 7.2.2 shall be maintained over the entire seal land,
whose dimensions shall be as specified in table 7. It is essential that the shaft is not subject to eccentric running, to prevent leakage.

*) In accordance with IS0 4287-1: Ra - arithmetical mean deviation of the profile; Rz - ten point height ofirreglarities; Rmax - maximum two point height of the profile.

Seal land dimensions Seal land (notation)
Seal land dimensions for seals b b
b ; I with sealing lip and | |
with sealing lip only minor lip
a) ! a) )
7 &b 6.1 15 7.6 | J
8 35 68 15 83 l T
| | |
10 45 85 2 105 - ! - ! !
12 5 10 2 12 & 1 L = 1 1
e €3]
15 6 12 3 15 ‘4‘62 - ‘ o
2 9 165 3 195 )
. ’ a) No eccentric running a) No eccentric running
b) Seal land b) Seal land
12. Housing Bore
The housing bore shall be subject to a class H8 tolerance and
shall have a maximum surface roughness Housing bore (notation)
Ra*), of 1,6 to 6,3 pm or Rz*), of 10 to 20 pm, with Rmax*) = 25 pm.
The bore shall have the dimensions
specified in table 8 and a lead-in chamfer of about 10 to 20°.
Housing dimensions
bo'\rl:ézi;?t?\l, p  t1(0.85-b)min t2(b+0.3)min  rmax -
7 5.95 7.3
8 68 83 05
10 85 103 *] In accordance with IS0 4287-1: Ra - arithmetical mean
12 103 123 deviation of the profile; Rz - ten point height of
15 1278 153 07 irreglarities; Rmax - maximum two point height of the profile.
20 17 203
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DONGSUH INDUSTRY

The DONGSUH is moving forward with a renewed
spirit of service for customers.

It is designed to have both high tensile strength and
flexibility simultaneously for braiding continuous
filament carbon fiber having high thermal
conductivity and low coefficient of friction in

a unique method of DONGSUH.
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Actuator Seal Kit
Actuator Specifications
TECHNICAL DATA
Design Guidelines

Installation guide
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Actuator Seal Kit

28 |9 HP/LP Bypass System Operating ValveQ| Actuatorol| M-8k
Hydraulic Actuator Qil9| =4& 2f= Sealing MESZE TGS L|Ch

Seal Kit Li£9| (0] G| 5t 1 25 MO Loty Tsit HEEE AMTLICE

—o=

Piston Packing

+ Hydraulic Actuator Seal Kit2

Up to 350bar -30°C~+100C
0.5
1 l:I-I Y Vo (5,076 psi) (-22°F~212°F) s
Piston Packing U A~ 100
p to 350bar 30°C~+100C
0.5
2 i oV v o/ (G5076ps) | (22F-212%F) s
Piston Packing U A~ 10N
p to 350bar 30°C~+100C
0.5
3 % 4 v (5,076 psi) (-22°F ~212°F) e
Rod Seal o o
Upto350bar | -30°C~+100C
0.5 m/!
‘ ‘ VIivIY (5,076 psi) (-22°F~212°F) e
Split Rod Seal Upto350bar | -30°C~+100C 05 m/s
om
i v v (5,076 psi (-22°F~212°F)
) Step Seal Upto350bar | -30°C~+100°C 05 m/s
v v (.07%6ps) | (-22F-212°F) |
: Piston Rod Seal Upto350bar | -30°C~+100°C 05 my
om/s
m v v (5,076 psi) (-22°F~212°F)
Excluder Seal o o
-30C~+100C
0.5m/
8 @ v v (-22°F-212°F) e
Dust Seal o o
-30°C~+100C
0.5m/s
7 1 VY (227 -212%F)
craper Seal -30°C~+100C
0.5 m/!
0 * Vv (-22°F~212°F) e
Dust Seal o o
-30°C~+100

(-22°F~212°F)
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24 / Actuator

Seal Kit § &

No Description

Piston Seal

Split Rod Seal

Rod Seal

~lwiNn|—

Dust Seal

HPBP Control V/V

AHFE 200/ 100-55/100
AHFE 200/100-75/ 150
AHFE 280/100-75/ 150

CRH-Safety V/V
HRH-Safety V/V

Seal Kit § &

No Description

Piston Seal

iy
IN\YEZZ/| I\

Wear Ring

Step Seal

Wear Ring

ol LN —

Dust Seal

LLPBP Control V/V
LPBP Stop V/V

SMHVC
SMHVSC

/ A\ Seal Kit @&

No Description

Piston Seal

Wear Ring

Step Seal

Wear Ring

ol —

Excluder Seal

WR/ZR
UG

HYH-2161-92
HYH-2161-91

Seal Kit &

No Description

Compact Seal

Wear Ring

Rod Packing

~lw|o|—

Dust Seal

LLPBP Control V/V

ASM-250-10/ NB64-550

LPBP Stop V/V ASM-250-10/ NB64-500
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1. Piston Seal, Compact Seal

Piston Sealt Compact Seal2 =& R¢ d2IH9| IAES Sedl® AHEE/D]. Elastomer Main Seale 2ot Sealing H3tch
Back-Up Ring2 §X. 58 AEHOIA Elastomer Seal®] Extrusion P42 Y[, Guide Ring2 AZIHUS| T|AE Guide St A
2ICjet EEAO] Transverse forces(PH)S S4-3tct 28Hl Guide Ringh Back-Up Ring| 22102 X8 9 267} ZHHBLLY,
Piston Seal .
ME / Materials
|_—Seal Ring + Main Seal Ring : NBR, HNBR
- Back-UpRing : PTFE + £%I|
D< « Guide Ring : PTFE + 357K
|~ Guide Ring
X7 / Advantages
|~ Back-up Ring
. Q30 AZAY
« StLte| Grooved| Sedling % Guiding21t2 L|AE TA|ZO| A4z}
« =0 L= Main Seal Ring?| FIE2!, MQUTA HX|
CompactSea! . 259 52 9 BApis
Seal Ring
7|&Xt2 / Technical Data
R « Pressure :Up to 35MPa
\ « Speed :Upto0.5m/s
° Guide Ring « Temperature :-30°C ~+100°C
+ Media HER 7l S
\Baok-Up Ring
2. Piston Seal
Piston Seal® O-Ringd} V| A3r5104 AFRSHH, 0= O-Ring2| Q&M ehl| e QtEiof & QA3 82 g2 BASICE O-Ring2 &
Hoj| ofgt elO0E Seale| PETHO| THAA LBFEES F AIZICL PTFE Sz MOEE Stick-Sip®eo] g1, 549t =1tHst

Y 2y Hithz A8otolk ok EHIR0l £ H2lz 2

Seal
P Elastomer
= " O-Ring

gl

S Bt

& / Materials

« Seal : PTFE+Bronze
« 0-Ring : NBR, FKM

™ / Advantages

o OPEO| M1, Stick-Slip®4ol SiCt.

A o
« 0] 21 ZEO| 89| =2 Y

toflA ol 85

- LiYet HER0IM A0l 7ts

« Groove 1122 KS B ISO 7425-11+ 5
- HZE. ME7I20] efi=|oj: ZEHH MRt 9

7|&X& / Technical Data

« Pressure :Up to 60MPa

« Speed :Upto15m/s

« Temperature :-45°C ~+200°C

« Media PR 71T oY HER B AE
[e] J0]

B oty [ = % 7IEf

5
« Seal 6LtZ Sedling®| 7Fs0t7| 20|l Piston2| &2 %[ Ao}
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3. Step Seal

Step Seal2 Y=259| Plungeret Piston Rod?| Seal 242 AFEEICE Q2 Sedl2AfE EHIO| Qe U-PackingE SHO| AFZE|LT QX
‘ Al

O £C DREDF XL 26 5o B U ISR QI QEAo| BB EICt 0f2fet U-PackingE &2 22T 810N &
Der %Stlck SUD M—OE O|o} \_Hﬁ)d okﬁ ol IHXH:HoﬂoH O|6J _\T_061A}-o| %”\ 6L f Step SGOIO Seol—,—i OFE# Df” DfE—v—K H

2010, 3T oMl =N 1g. S0 2L MHee 2+ U

= / Materials

« Seal : PTFE+Bronze
« 0-Ring : NBR 70 Shore A

Elastomer
O-Ring FKM 70 Shore A

o7 / Advantages

_L.—_O I‘I?H EI-{ O/\ol_|- alg _‘Q‘_J‘l_l.
vor LH |-7<I-A‘I

S A| Stick-Slip 91440] giCt.
£2 UoreY. 2 sEiEe

DT O 1L

— — O-Ring?| X{=of| et ZHelot A2, Lfgtey
L \‘ o 7tk x2l ol I:I?)-H7’,%

7|&Xt2 / Technical Data

« Pressure :Up to 60MPa

| Seal

« Speed :Upto15m/s

« Temperature :-45°C ~+200°C

+ Media (HER 7l QY AE R, HoN AE e &
ot e = % 7IEt

4. Excluder Seal

Excluder Seal2 EMIAIQ!I O-Ring2t PTFE 22 A2l Sealz &[0 U0, Scraper 7152 Excluder Ringol| 2|sf £~3x| 1, Et4
K2 O-Ring2 LSt o 5&l= MO CHol Scraper LipE @0H80 2 UXA|7|= AYS otCt Excluder Seale 2719] LipS 56104

=20
YERE U 982 E 59N 2 LYSES 2ORRD Stick-Sipet o] §l0] Piston Rod?| R ¥ZHE #0lFE S Bith E3h I
AE0 gof e RS Mol A2 ot

& / Materials

« Seal : PTFE+Bronze
« 0-Ring : NBR, FKM

/ Elastomer
O-Ring

™ / Advantages

Excluder, . L SOl g
- Soraper . Stick-Slip#i4o| glo| Efgst Slidingziat
o Q25 L{OFEHY
% . HOHO|| MASE EXYA| EFUSH Wipingﬁﬂf
—~< O LHDon =2 AR

O-Ring®| Mzof| W2} AT AFG2E, Lforehy

. 2R 2R 9 Bopts

7|&X& / Technical Data

« Speed :Upto15m/s
« Temperature :-45°C ~+200°C
+ Media HES 7P [ HES TN AEe

=]
§r74 X|9_|.x4 ooto =2 gl 7|Et
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5. Piston Rod Seal

Piston Rod Seal2 MMM 7[&9] Piston Rod Seal®| A& metst FHMAZI K22 2749 Elastomer Sedling H&1t
2 Afolol| 17He| PTFE 2¢fARH2| Back-Up RingQ2 3742 J14Z0 2 0|20{F oM, Open Groovesol| XEE|= CHed 2l 83olC)

% / Materials

+ Main Seal Ring : NBR, HNBR
Seal Ring « Back-UpRing : PTFE+Galss+Molybdenum

Seal Ring Back-Up Ring

S8 / Advantages

N .

7|&XI2 / Technical Data
» Pressure :Upto 60MPa

« Speed :Upto0.5m/s
« Temperature :-30°C ~+105°C
+ Media (HER 7P| [ HER HON A,

=]
7 MaH Q8. 8 X 7l

6. Dust Seal

J|Z0| QB{EF RYEIO| Dust Sealo] ML 20| O[St Seal £Af0| EHES Bl Z517| Q[510] SMARIEO|M THMEl HZ o2 LA o3t
ol =& PTFE SgXIE A Zofo] 7ta0t A0z =2 M-S0 ofet Eets YISt 12|10 Metal Jackete| 7€ Sealo] 2odt=
Jockel| S8 28t Of-[2f Spring®] AW EHSIof Lipwol EHIRGE ROfbiT) Sornge] 222 59 Lpwel BRI K30l ol
& Q90| £[A] QEE 7S WA $RL5. TE. I 25 SoIA 9 QHSHE 1. Stick-SipBHH0| 81| Piston Rod
o OBEHS ROFL LS BIL} 6197 A KS B 15O 695 B Type 2L}

& / Materials

« Seal : PTFE+Galss+Molybdenum
« Jacket : Inconel X 750

Metal Jacket

Seal Ring
™ / Advantages

& . PTFE 28IAK|Z S5 Ljoig A 9

)\j HOd)\‘I(I-IEOiE Cl)_|o‘_|- |-§|.I:H-X|)

o A
Q8N o

Jacket?] Spnng Aotz J|UY W
=% UEOZ Grooved|| THEHS| 17
o BUO| HYEE EXA| EFESH Wiping 2.t

7|&%t2 / Technical Data

+ Speed :Upto1m/s

« Temperature :-175°C ~+260°C

*Media  :BEQ JIto| RO UEL. LK NEQ
o174 XISk Qoto = gl J|E}
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7. Scraper Seal

Scraper Seal2 7|6l MO 2 CIE & J10] HE 28 Sedling Lipl.2 HA|E|0f ULt Scraper Lip2 BX|E SOt= A0l Rodof Ol
Qo] TRESH UX| FE HAZ[Of ACn, LAl £ I O Lip2 UE 75T YE ot Y=250| HEEl= Rod2t Plungerol A
Q@ 98317 AREE[Of TICE

DHT el

I{E / Materials
« Standard material: HNBR, NBR, FKM

Yal
-
2

/ Advantages

oo

o @0t LD

- TR BRS0| Qs HAM 40t 21t

. 2R 221 8l Beliots

« GOl it

. 7b88E thest| 84 Tts.

7|1&Xt& / Technical Data

« Speed :Upto 1m/s

« Temperature :-30°C ~+110°C

« Media (HER 7l 9 AER. HON e &
Totd Q9. = ¥ 7IEt

8.Split Rod Seal / Rod Seal

Rod Seal 9 Split Rod Seck 7|2 QBEHHEIS] Rod SeallU-Cup Seale] TZBHE 0I5t 2412 Y31 it 74l HEO= 12
21704 @40t LEFIZO|Ct Rod Seal® LDl 40| 940t HNBRAIXEZ O[20{X|o), 2EH 02 A2y Ljsieraio] ofs) 27Hel Lips
o| £92 QX|5E=2 E|0] ULk Splt Rod Seal BEFE|0] AFBE|0} Xl Back-up Ringa} Sealng?= 8 Z2/510f X|0i, O-Ring
2 SedlingH9] LipHdl] P2 QXNATE S22 BICk T8t PTFE SEATE AIBSI0] DINKH! &5 (Stick-SiofpiS ZAAIA
204, BA Goovedliz Z20| ZBOEE TAE[0] SICL of21 JHel GrooveR ZIXI A2ICtel FQ B ALglol &[0, BEE 0|
nfe 22 ALgsiols DRI

& / Materials

+ Rod Seal :HNBR, NBR, FKM
Split Rod Seal « Split Rod Seal : PTFE+Bronze
Rod Seal « 0-Ring :NBR, FKM

™ / Advantages

7|&X}2 / Technical Data

» Pressure :Upto 35MPa

« Speed :Upto0.5m/s

« Temperature :-30°C ~+105°C

* Media (=R 7IHe| Y AHER. LN 2ER
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Materials and fluid compatibility

Service Fluids

Fluids based onmineral oils Greases Fuels

+150 +150 +160 +100 +100 +250
NBR 70 IRHD +100 120
NBR90IRHD 100 90 100 100 100 100 * * *
Nitrile (medium) 30 0
FKM 70 IRHD +200 4250
FKM90IRHD 150 150 160 100 100 200 150 150 150
. -20 -20
Fluoro-elstimer
EPDM 70 IRHD +120 +150
EPDM80IRHD = = NS NS NS NS NS 120 NS NS NS
+200 +250
V!V.IQ TOIRHD * * * * 100 * NS NS NS
Silicone -55 -55
HNBR 75 IRHD +130 150
Hydrogenated 130 110 130 100 100 130 * * *
o -30 -30
nitrile
FFKM 4200
Perfluoroelas- - 150 150 160 100 100 200 150 150 150
tomer 20
AU +100 +110
100 100 100 100 100 100 60 60 60
Polyester PU -30 -30
EU +10 11 100 100 100 100 100 100 60 60 60
Polyether PU 40 45
- +100 +120
Polyester 100 100 100 100 100 100 60 60 60
Elastomer -40 -40
PA +10 +120
. 100 100 100 100 100 100 60 60 60
Polyamide -40 -40
FIIE +200 +200
Polytetrafluo- 150 150 160 100 100 200 150 150 150
-200 -200
roethylene
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Service Fluids

Fluids based onmineral oils Greases Fuels

+60 +60 +60 +100 +150 +60 +60 +100 +100 +60 +200 +130
-5 -5 -30 -50 -0 -5 -10 -40 -50 -5 -2 -50
NBR70IRHD
NBR90IRHD 60 60 60 NS NS 60 60 60 100 80 100 NS
Nitrile (medium)
FKM 70IRHD
FKM90IRHD 60 60 NS NS 150 60 100 80 150 100 200 NS
Fluoro-elstimer
EPDM 70 IRHD
EPOM 80 IRHD NS NS 60 80 80 NS NS NS NS 120 120 120
V!V.IQ TOIRHD NS NS NS NS NS NS NS NS * 100 200 80
Silicone
HNBR 75IRHD
Hydrogenated 60 60 60 NS NS 60 60 80 130 130 130 NS
nitrile
FFKM
Perfluoroelas- 60 60 60 100 150 60 100 100 150 150 200 130
tomer
AU
40 40 NS NS NS 60 60 60 100 40 40 NS
Polyester PU
EU 60 60 40 NS NS 60 80 60 100 60 80 NS
Polyether PU
Polyester-
60 60 NS NS NS 60 80 60 100 60 80 NS
Elastomer
PA
) 60 60 60 100 100 60 100 100 100 60 80 80
Polyamide
PTFE
Polytetrafluo- 60 60 60 150 150 60 100 100 150 150 200 130
roethylene
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Piston Seal

L2 L1

20° -80°

1.6ummavx/

%)
1 .Gumma%(/

od2
@ D1

0.1-0.4um

Chamfer & Radii

Groove Section < Smm 50 75 80 100 125 150
Min Chamfer C mm 24 40 50 50 65 75
Max Fillet Rad r mm 04 04 04 04 08 08

100 0
110 0
120 07
130 e
135 0P
140 o
145 07
150 o
155 e
160 e
170 e
180 i
190 07
195 o
200 o7
220 o
250 o
280 o

75

85

95

105

110

115

120

125

130

135

145

155

165

170

175

190

220

250

-0
-0.12

-0
-0.14

-0
-0.14

-0
-0.14

-0
-0.14

-0
-0.14

-0
-0.14

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.16

-0
-0.19

-0
-0.19

-0
-0.19

932

1031

1131

122.6

127.6

132.6

137.6

142.6

147.6

152.6

1617

177

181.7

186.7

191.6

212

242

272

-0.036
-0.123

-0.036
-0.123

-0.036
-0.123

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.043
-0.143

-0.050
-0.165

-0.050
-0.165

-0.050
-0.165

-0.050
-0.165

-0.050
-0.165

-0.056
-0.186

)
2 635 98 0

2 ¢35 108 0
- -0.22

2 635 118 e
: 02

25 952 128 0
: 025

2% 952 13 e
: 0%

25 635 138 0
: 025

25 952 143 3
: 05

25 952 148 0
: 025

25 952 153 4
: 0%

25 952 158 0
: 025

25 127 168 3
: 05

25 127 178 0
: 025

25 127 188 y
: 029

25 127 193 D
) -0.29

25 127 198 ;
: 029

30 15 217 0
029

0 15 27 0
029

30 15 277 0
0

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.

w42 X0 MEE 58 7tegLIth
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Compact Seal

R 16° -20°

X
o 1.8mmay 0.1-0.4m

/‘/ 1.6umma§\/

- 01 140 0 576 5, 254 95 08 1625 | Do
170 iy 148 2 166 1 %5 > 08 7 1z
(I 18 | D 1067y B4 2 v m
50 015 150 0 295 |, 354 635 08 17787 | o
- s . o mr D %54 127 08 1771 D
. A 140 0 1767 0 %54 127 08 182.1 D
w0 w | L 87 D 24 17 08 187 D,
195 0" 170 KT 1867 s B4 127 08 72 e
200 i 175 i 1916 0115 L 127 o8 e e
200 o 175 i 196 s 315 b o 7 a
210 e 185 s Ak s 4 127 e o az
20 i 190 s 227 | Qs 4 6% o M
20 415 195 2 ms D 254 127 08 217 0
20 e 205 s 216 | D 254 127 08 27 0%
240 0 2l 0115 2l e 24 127 e “ 1
- 03 20 0 29 | D 3.4 63 08 w785 | D
250 i 25 115 216 115 oh 1 v “ a
250 e 225 D115 241 115 315 67 08 “ a

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
749 Al0| XMEE 5 JHs L
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Piston Seal

L1

C

T

/\Z 7/?

1.6um max

@ d1
o D1

01_04 um

Maximum extrusion gap

Pressure bar 5.0 75 8.0 10.0

Maximum Gap mm 0.6 0.5 0.45 0.35

Chamfer & Radii

Groove Secton<Smm 325 55 775 105 125
Min Chamfer C mm 20 25 50 75 100
Max Fillet Rad r mm 04 08 1.2 16 20

125 :g.m 1095 :3_087
130 ig.m 1145 :8.087
135 181 ’ U :3.087
o | " 9 oo
us 0 TR
150 :g.m 129 jg.m
EE 1w D
160 :g.m 139 jg.m
165 :g.m 144 :g_m
170 :g” 149 :g.m
180 :g.n 159 :g_m
g5 | 0 6|0
190 13.12 169 :g_m
w | W D
210 13'12 189 :3_115
220 ig“ 199 :8,115

6.3

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

#347

#349

#425

#426

#428

#429

#431

#432

#434

#435

#438

#438

#439

#441

#442

#ad4

225

230

240

250

260

280

300

310

320

330

340

350

360

370

380

390

400

o D a1 | s
o D 81 s
e 29 | s | 81 Hikb
P - R SO R 7
e 29 | s | 81 | g
P 2 S SR 770
e m | 81 | #u51
OB w2 81wl
o 7 O 81 | #452
W ams D 81w
o | wss | Gy |81 | e
W ass D s #454
o gss D e | e
W awss DL 8 s
:g'“‘ 3555 :gj " 81 #457
W ass D 8l
:g'“‘ 3755 :gﬂ " 81 #458

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.

42 X0 NEE S5 tegLIth
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Step Seal

L 1%
r 0.1-0. o 1.6mmax
o)
<03/ m‘ \F/—zw
9 0
- o ¢ Chamfer & Radii
AN B i sl
@ Groove Section <Smm 245 365 535 755 1025
Min Chamfer C mm 2 2 3 5 75

Max Fillet Rad r mm 0.4 06 10 13 18

Installation dimensions-Standard recommendations

3-79 3~79 3~79 3~79 3-79 3~79
8-~189 8~189 8-~189 8-~189 8~189 8~189
19~379 19~379 19~379 19~379 19~379 19~379
10~199.9 10~199.9 10~199.9 10~199.9 10~199.9 10~199.9
200~255.9 200~255.9 200~255.9 200~255.9 200~255.9 200~255.9
-0.04 +0.1
= 150 010 165.1 0 63 #362
-0.025 +0.07 -0.04 +0.1
50 0,064 60.7 W0 4.2 #227 160 010 175.1 0 63 #363
-0.030 +0.07 -0.04 +0.12
60 0076 7.07 .0 4.2 #230 170 010 185.1 0 63 #365
-0.030 +0.09 004 +0.12
70 0076 85.1 0 6.3 #337 180 010 200.5 0 8.1 #445
-0.030 +0.09 -0.05 +0.12
80 0076 95.1 .0 6.3 #340 190 01 205.1 0 63 #368
-0.03 +0.09 -0.05 +0.12
90 009 105.1 0 6.3 #343 200 012 220.5 0 8.1 #445
-0.03 +0.09 -0.05 +0.12
100 009 1151 .0 6.3 #347 210 01 2305 0 8.1 #446
-0.03 +0.1 -0.05 +0.12
110 009 1251 0 6.3 #350 220 012 240.5 0 8.1 H44T
-0.03 +0.1 -0.05 +0.13
120 009 1351 40 6.3 #3053 230 01 2505 0 8.1 #448
-0.04 +0.1 -0.05 +0.13
130 010 1451 0 6.3 #356 240 012 260.5 0 8.1 H449
-0.04 +0.1
140 010 155.1 40 6.3 #359 =

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
AR Kol MR sw e L
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Excluder Seal

L1 L2

/\% D »
Y Y0104, T.6mmax
\FQ/ ‘

W['ZOQ
mnt0_| | | .C 7 | | . Chamfer & Radii
ol 4| &
Slos e Groove Section < Smm 34 44 6.1 8.0
Min Chamfer C mm 2 2 25 4
Max Fillet Rad r1 mm 0.5 0.5 0.5 05

Max Fillet Rad r2 mm 0.5 05 0.5 05

63 i 698 i 5 645 podld 2 #145
80 000 922 ooz 81 8 o0z 4 #237
100 o 1122 ot 8.1 102 i 4 #243
140 % 1522 o 8.1 142 o 4 #256
160 o 176 i 95 1625 i 5 #363

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
w42 Ao Mk 55 e LIt

Piston Rod Seal

20°

77NN\ ;O-Mmaﬂ A amax
20°
of |

o
1=

@D

40 N 5 o 5 25 02 5
40 i 75 ooz 8.1 25 02 5
8 S 100 S 8.1 30 02 5
%0 oo 110 o 8.1 30 02 5
100 i 120 S 95 30 02 5

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
AR Kol MBE sw e L
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Dust Seal

20-30°

0.1-0.4um

- S a
= e
Radii
Rod Diameter @d mm <19 19<
Max Fillet Rod r mm <05 <05
Min Chamfer E mm 05 1.0

B AN R w | 4% o g% 7 o
E AERE AR A IERE R
N SRR R w | B | w | ge ] 0 |
o | 3w | g% 0 | -

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
AR Ao MSE Sa e L

Scraper Seal
L1 | L2
|
A\r /V 0.1-0.4un 1.6um max
"4
05<r. <10
5| & A " .
s| s = Radii & Width
Rod Diameter gd mm <00 100< 200
— Max Fillet Rod r1 mm 0.4 0.4 0.4
Seal Width B mm 8 " 13

||

0 | 3% @ 8 e @ 8% o
0 | 32 e | 87 | ¢ | a5 | 8% | o
0o 3w 8 e w82
100 oo 108 e 6 1035 0z 2

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
749 Al0| KMEFE 55 JHs L
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Dust Seal

L1 L2
A\\H/ 0.1-0.4 wm 1.6 mmax
rz
sl ol 3 Chamfer & Radii
=3 = s
Rod Diameter gd mm <90 90<
| Max Fillet Rod r1 mm 0.2 0.4
Max Fillet Rod r2 mm 0.4 0.4

4B m 8% 4 oms | 80
+0020 4016 4016

30 0072 %8 i 5 3 40 8
0025 4016 4016

0 0087 . 0 J i 40 ¢
0025 4019 4019

50 +0087 % 40 5 5 40 8

Do 8w 8 . w3

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
AR Ao MSE Sa e L

Split Rod Seal / Rod Seal

L1 L1

Chamfer & Radii

0.1-0.4m ; Rod Diameter gd mm 40 50 75 100 125 150
r I 1.6 um max

s o 20° -80° Min Chamfer C mm 30 35 50 65 70 80
Max Fillet Rod r1 mm 02 04 08 08 12 14

Max Fillet Rod r2 mm 04 08 12 12 16 24

o di
o D1

Pressure bar 160 250 400

Maximum Gap mm 0.6 05 0.4

@ A o A o0 o
n |3 w8 0 |
w | 3% | v [ B | w | o
mw | 3% | o | 8w |
w | 3| o |38 w0 | o

Other dimensions and all intermediate sizes diameter including imperial (inch) sizes can be supplied.
w42 Ao MEE 55 e
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Lk

eicieh IIAE 20| BM2iS Zojdie
LIl2e DAE| LAEIIS BLI| o
OX| 9 BEES FOfBHD LiAtel 2REE
I—F9|-§_S_ oiMo| e —IA|._Q_ u|6H:|—

Z O Cylinder, Piston Rod®} Sealdf| Y F+& Greases FUT

. PTFE 22t4A%H0| K& 80TC~20°CO| QYU Ei SoflM 27| Bast

SHECH
Rod Seal (ID) A%|
. 20| e & 0E Hordware 22, Seal 2424 9 Sizing Rodol| @&9E =9l
« 18 E= PTFEEYATE Gland Assembly £¢[of] 2o Eg.
< OX) 2 2SS MBI LARe] 2R EE Hert
- 23t 20| Z20| || %EE Z4o1of Seal Ring2 FEC 2 75010, Z8 T Seal Ring| IDS LEE7 M| Sloh 271242 AL.
« Tool2 AFE35H0] BoreZ ¥, 2F 12 T Tool2 Bored||M XA

GRS

Dust Seal AX| g
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SEALING DEVICE

ONGSUH

The DONGSUH is moving forward
with a renewed sprit of service for customers.
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