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GASKETS FOR EVERY SERVICE

Complete factory facilities for quantity production of special gaskets to cus-
tomer requirements. Original equipment manufacturers are invited to submit
blueprints for cost estimates.
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What are we going to cover??

* What is flange live
loading

- How does it work
- What we offer

+ Heat Exchangers
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Flange sealing

¢ Correct gasket selection
¢ Proper bolting procedures

¢+ Flange Live Loading for critical flange
sealing situations
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Flange sealing

¢ Correct gasket selection
¢ Proper bolting procedures

¢+ Flange Live Loading for critical flange
sealing situations
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Flange Sealing Factors

* Requirements for a sealed flange

connection:

- Compressibllity gasket
- Recovery (memory) material
- Temperature resistance related

- Chemical compatibility

flange
connection
related

Gasket seating stress >
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A process flange
connection is made up

out of 2|flanges,

tightened togethier with
polts, with a gasket in
netween to seal any

iquid from leaking out.
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Flanges are not
perfectly flat.
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The gasket
a compressible material
or a combination of
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A seal is effected
by the action of
force upon the
gasket surface.
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Forces On The Gasket

Sufficient stress must
remain on the gasket
surface to prevent
leakage.
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Flange Sealing Factors

+ How can we influence and maintain:
- Compressibility
- Recovery (memory)
- Temperature resistance
- Chemical compatibility

- By choosing the right gasket!
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Flange Sealing Factors

+ How can we Iinfluence and
maintain:

- Pressure resistance (friction & tensile
strength)

- Gasket surface tension
- By having a good performing
flange connection!
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Stretch of the bolt
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D = Nominal Diameter
L = Nominal Diameter
LBG = Length of Body
LC = Overall Length
LG = Grip Length

LT = Length of threads
LSG = Length of threads
within grip

HH = Height of Head
HN = Height of nut

§®» CHESTERTON

Global Solutions, Local Service.



Typical Elastic Curve
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Nuclear Power

A bolt iIs an elastic
element

When you tighten a bolt,
you stretch it

The more you stretch it,
the higher the bolt force

The stretch of the bolt is
limited by the yield
strength

If you stretch the bolt
beyond this point the
bolt will deform
plastically
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Clamping Length

* Bolt
Clamping
length.

¢ Distance
from nut
centres.
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Young’s Modulus

*L=0ol ¢
= Stress / Strain
= (F/A) | (x/L)

Bolt Stretch x = FL/AA

Average bolt stretch / 100mm (3.94") of
bolt clamping length is 0,1mm (.003").

10" of bolt ~ .0076”
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Thermal Expansion/Contractiof

* X =a.l.AT
a = Co-eff of Thermal Expansion
e.g. 1,8 x 10-5 m/m.°C-

Expansion / Contraction x, ~0,18mm
(.007”) / 100mm (3.94") length and
100°C (212°F)

vs Average bolt stretch / 100mm (3.94")
of bolt clamping length is 0,1mm

(.003").
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¢+ DN8O PN16 flange
+ 8 bolts M16

+ Normal bolts
- Bolt stretch 0.003”

¢ Stretch bolts
- Bolt stretch 0.0043"

+ Extended bolts
- Bolt stretch 0.0059”

¢+ Combination
- Bolt stretch 0.0075"
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Basic Live loading principle
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Yield Stress for ASTM
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Bolt Stretch IStravel) Comparls |
DIN Flange DN65 / P —
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ANSI 150 Ib

Nuclear Power

MM MM

NPS Bolt Spring Spring
(Inch) OD | x| ID | Stretch | ltem | Travel
1/2 47 [ x| 21 0.04 1201 0.28
3/4 57 | x| 27 0.05 1201 0.28
1 66 | x| 33 0.05 1201 0.28
11/4 76 | x| 42 0.06 1201 0.28
11/2 85 | x| 48 0.06 1201 0.28
2 104 | x| 60 0.07 1202 0.44
2172 123 [ x| 73 0.08 1202 0.44
3 136 | x| 89 0.08 1202 0.44
31/2 161 | x| 102 | 0.08 1202 0.44
4 174 | x| 114 | 0.08 1202 0.44
5 196 | x| 141 | 0.08 1203 0.48
6 222 (x| 168 | 0.09 1203 0.48
8 279 [ x| 219 | 0.10 1203 0.48
10 339 (x| 273 | 0.10 1204 0.51
12 409 [ x| 324 | 0.11 1204 0.51
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ANSI 300 Ib

MM MM

NPS Bolt Spring Spring
(Inch) OD [ x| ID |Stretch | ltem | Travel
1/2 53 | x| 21 | 0.05 1201 0.28
3/4 66 | x| 27 | 0.06 1202 0.44
1 73 | x| 33 | 0.06 1202 0.44
11/4 82 [ x| 42 | 0.06 1202 0.44
11/2 95 (x| 48 | 0.0/ 1203 0.48
2 111 | x| 60 [ 0.08 @ 1202 0.44
21/2 130 [ x| 73 | 0.09 | 1203 0.48
3 149 | x| 89 | 0.10 | 1203 0.48
31/2 165 | x| 102 | 0.10 | 1203 0.48
4 180 | x| 114 | 0.10 | 1203 0.48
5 215 ( x| 141| 0.11 § 1203 0.48
6 250 [ x| 168 | 0.11 | 1203 0.48
8 307 | x| 219| 0.13 1204 0.51
10 361 | x| 273| 0.15 1205 0.68
12 422 | x| 324| 0.16 | 1206 | 0.76
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* Chesterton’s flange live
loading Is intended to
compensate for thermal
cycling effects by storing
elastic energy

+ Stored elastic energy
delays the loss of bolt
stretch
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Bolt Stretch Comparison

ANSI 24 1501lb Flange, 1-1/4”Bolt, Length 6. 750” |

5505H- 5505H-
5505H-
Assembly Force 45,411 Lbs 5500 30K 45K 650K ~

\ \

Values Below for only one side of Springs
Double if springs on both sides

Plain bolt Stretch bolt

0.0078 Inch 0.0102 Inch
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Poor Design due to frictional fb'rc-e
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Chesterton Differentiation

Cidiwatn Ddibads
Srecabir Fasrirer @il CHESTERTON
frubia Aipms Tk, SO0T ek kbt dmaf Srvrie
- -
Fumiowrer [
‘ Cunomer Catiad Gk mar Contact
Azplcaton M Sacarger 1334
Frooess gk, Sk Pl s
] [T Elmmn Hanar
Terrpmaudare - Dawgr (e L =03
4 - e 12
L) & L]
Foan « Tosr 51 i) kil
Fowt D
H=a Ceamgn Gsdocis - Wek
Oz1Zze L]
0z Dunrils st
D=4 Length i m 130
Tz badoria ASTR LT
Yipkd Saergt Fme] (e T4
Yald % o3
Bz Siean drea free ™ =3
Frarceafiatt fMi M [ Lk
Total B=8 Fasss M M 2ac4arema
Ganhat Oe.
Gomkml coign _ - .
- o 1 &
i | .
' -
[E mn D T h a iLC r H u
= L] F1 a oo (] P ]
T 5 Fz a I’ B s g
[ L] FE 2 ) i L] u
b |y Mt n | i
fawkrd S Aiee e T FTEE] ot
Gombed Saees - redalbbon i’ E 44
Hydicwiic Fooos - Damgn M a2 4T
arakied £ - 5 g e e 5
Hydficaindic Faacs - Cipmating M ThEAESY a0
ik Frania - Cpewabeg Sk IED L)
Ky et Fasss - Ted 4 ERERYD e
Genbad By - Tl [EEs e 300
Torngse M rfierded [[1] ]
T
mm
mm
Baa Yeurge Mbaiss Erdireen
B3 Eviash T
Sping Toeel wn

Commrents :
Torqess e Eassd on e Ut ol Chesweton 777 Prensn Kokl dov e oe o 7ES Bating Libricast

'? CHESTERTON

Global Solutions, Local Service.

Nuclear Power -32-




"

%7
fatl
43

=40
P
228
g
173

15

L4734 . a1
| ISl L
L e

ERinl W + oomd
F1 dmh rrﬁp iCl:&5.0

Fid Eminaliviiy L
Fi Distanca (a): 1.0
4 Leng !

riltar -

T

Lewe |

SETE .
F? Tramafor Calib. Dala
il Spotesier
9 Prot
Fif Rat




Stud Load in PSI X 1000
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Stud Load vs Temperature, E-1585B, Top Channel to Shell,
During Cool Down
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Approximate situation with Springs applied. Residual Stud load remains higher thus

preventing gasket failure and leakage
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ChevronTexaco

Metal Jacketed Gasket Relaxation

E-1585A Channel to Shell After 2 Cycles, Clad Gaskets

J —85A Chan to Shell ——85A Ch/Sh 2 Cycles Initial Average Bolt Stress = 72,000
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Flange Live Loading

+ Chesterton’s flange live loading is intended
to compensate for thermal cycling effects by
storing elastic energy.

+ The use of Flange Live Loading resolves
Issues not considered in the various design
codes ;

- ASME, Stoomwezen, AD Merkblatt.
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Product highlight: 5500/5505H Flanth
springs i

5500 Flange springs
Made of 17-7 pH stainless steel

Maximum flange temperature of
572°F (302°C)

2 springs per side for B7 bolting
Come in one load range

Can be made of special
materials

YVVY VYV

Nuclear Power
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5505H Flange springs

>

>

>

Q

Made of High strength Chromium
based Steel

Maximum flange temperature of
1100°F (595°C)

1 springs per side

Come in three load ranges:
30K,45K, and 60K

& CHESTERTON
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LIVELOAD

RECOMMENDED USAGE

+ PROBLEM FLANGE APPLICATIONS

¢+ THERMAL CYCLING APPLICATIONS

+ HEAT EXCHANGERS

+ WHEN USING GASKETS WITH HIGH
CREEP FACTORS
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Heat Exchangers

* CRITICAL
* PROBLEMATIC
* LABOR INTENSIVE

* NO INSTALLED
SPARES
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Chesterton Critical Flange Seafindg®

¢ Engineering consolation on critical
flanges

+ Gasket and bolting recommendations
¢ Sealing stress calculations
* Flange live loading recommendations
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Chicago Service Center

* Traceable B7 bolting to specific cut
lengths

¢ Partners with Leader Spiral Wound
gaskets for standards and special
configurations
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*Thanks you

*Questions???
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