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. Company Profile

Foundation March 14, 1959
Establishment January 12, 1962
Capital ¥ 98,000,000
Employees 215 (Domestic)

(RfRERFORE

Ao & DR ARIRIN

RERERSE

NI VR

TEENRIIY

iR AP HBEA T (C K DECED XL
TVI7 IRV THEDIRENIRIN

—ER CERER I R0

TOFLE CO.,INC.

The history of Tofle Co.Inc. shows our continuous development of new
manufacturing techniques. Technical progress guarantees not only the
quality of the product but also reflects the philosophy of management.

We believe in ourselves and we put our minds into our products,

In turn, we expect to earn the respect of our customers around the world.

Expansion Joints Applications

1. Absorption of Piping’s Thermal Expansion

2. Pipings Shearing Strain due to Earthquake
/ Land Subsidence

3. Absorption of Vibration of Engines / Pumps
4. Pipings under High Pressure

5. Absorption of Movement with Reciprocation
Device under Regular Cycles
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Structures and Usages of Expansion Joint

m # & [ Structure figure Direﬁfa%ﬁ\[;ngmi A& (i &) Usage (Fluid)

Standard type for general use.
NoE BEHRYYI—FERRS AT TT.
HERER NRO-ZXAROREGMERETIENTES
PA T, WAN, HEAKG. AZAL JEE.
IBEWVWELORINDETHETY .

(AR - 2R - HEK - BR)
SFERANO—-X®
AAHARO—Z, NA2—LRO—X,
TIFTISaA~O0—ZL. UEXO—X

BXEmY
Free type
(Single)

Use to absorb vibration in low
pressure pipeline and engine exhaust.
ARO—-XEBEELTISVIBMECEIFH L.
—UEELTVET, EEBE~O—-XLE
HHE (8] SUS). 75 I IL—ZiEssfrb,
BbOBLAEETT.

(HERAHR)
SEANOD—ZX® RO—XTF2ANvva,
FRAHNO—Z, N\ I—=bRO—X

EEELEY
(E NWZEY)
TX-10000
Non welded
type

S5 To absorb large axial displacement.

sy | MRERYEEEFEDYTSED, AO—X

(fﬁgm%ﬁ) ARORRIEIMT 5 E (T, WHROMER
ESUBLT BBAICANET.

(H2 - 2255 - 5 - K - )

¢ER~O—-X¢
FAHRO—Z, I\ T—Ib~RO—Z,
RILFISARO—ZL UFERO—X

tEHERE

Free type
(Multi)

To absorb lateral deflection.
MhEASEENORIEEEENE LTEEEN.,
AEICEDHHEMBOS - Ow FICk b il
L. BEZIChHhDEEEEHR.

(HA - 228 - - 58K - BER)
SERA~O—-X$

AAHNO—=X, I\ 3I—=IbxO—X,
TCILF IS4 ~O0-Z . UEXO0—X

- )0—H LA
Universal type

aEzpmy | 1O 2bsorb angular rotation.

wFabeic\| BEEUERNT 5517 EETRALSNS

~ )R L h ¥ - ZeArL, B—FR(2km) iciREane
- WEASED VATASAICBVWTEHBOEFESDOEIC

SEA~O—-X¢

FAARO—X, I\ A—bRO—X,

ZF IS4 RO—Z UERO—Z

To absorb angular rotation in any
place(3-D),
EVIRNBE-E({EHTSOICHLT. J
JCOLRNIFZEE (357 NICAEES. AEE
EELTRNT 5591 T,

¢ERA~O—-X¢
FAANO—Z, I\« I—=)b_O-X,
RILVFITSA~O0—Z UF~AO0—X

I\ LE
Ginbal type

To protect the exterior surface from
W7 foreign objects or mechanical damage.
(HERTE) g onl aes

KO—ZEpEHEISDBLIEEEDSHEIC
Lo TR LRI, BIFORBMERLLFT.
(AR - 2% -1 - BEK - ER)

SERA~O—X¢

FAHARO—-Z, I\« J—bO0—-X,
RIFITSA~O0—-Z UP~RO0—X

SR
Outer pipe
type




8 3 Type

SERY

Outer pressure
type

8 & [ Structure figure

Di:egfﬂnﬁn}rﬁvr;n?nen! M & (&% %) Usage (Fluid)

LipalE)

With an even expanding structures
and the drain can be released easily.
EEOMURIERET ZIC. ~O—-Xhg%s
ICHER S DIBBICHE > THED,. FLVEEHIE
BEBRATY.

(&= - FLY)
SERA~O-X¢

AAARO—Z, N+ I—)b~RO—Z,
RIFTSA~0—-X, UERO0—-X

A &
(U=z/VEF)
Square type

(U-type)

(V-type)

FEDTER

Balanced
pressure type

Livalc)
(V F3HER )

To be used in ducting system of
exhaust gas.

FICHFHAOERES NI ALSN. EFh
BHTMMAESEEQEENS L ELDTLET,
ARSI NEEORMEBEUITRIN.

sHEH AR S ACE & OB D SULVEFT.
HIERFDHDORE.

¢BEAXO-L¢
AxO—Xx

B3]
HEALE
(2zt=4)

To absorb the thrust with balance,
and to minimize the reaction load.

RIAENIC K DRET DINZEITEICMNT D
FATT. PUh—PHEEICSI SRAIGMiE
[C&BANO—XD/IREHDH T, BfEERI
PRICT 2T ENTEXT,

(i &)

EEOI—F—8ICmb Iy, y—E KT,
ATy - EFLIEHE DMEIREE RN
I HHBNEFIT, #AODSBBULIESRESD
&9,

(B &)

BREDR M— S VICMb (T, MmiRoZE
fIAO—XheEEMINL, FNEE T 20
ROISANRO—-IHELHESE S XD,

*ER~O0—-2¢
usE~o0—X

EEGRY
Under ground
type

Wi TEIE
H147

Heat insulating
encapsulated
type

Lyl

Fv2A5 I
AT

Castable type

Lipalc)
WMEmAASm

To be used as laying pipe under ground.

IR AT Y. MBEAEHI—DED,
NO—ZAHAL—XICERTE, THEALK
WESICTI—TRELTNET .

(FK:ERSF)
SER~O—X¢

FAHRO—Z, I\« J—JLxO—X,
VIFISA~NO0—XL UFE~O—X

(HEA7AE)

To be used to protect flowing medium
packing and solidifying in high
temperature fluid.
BSEVITPAN—ERELIEYAT. BRE
WA SAO—AEFELED, ¥, WEDEA.
EERIET 2HRNSBDED .

(B - BT - RS - A R)
S*EH~O—-Z¢

FAAROD—Z, I\« I=bRO—X,
RIWFISARO0—X UFAOD—X

757
(HMER7AE)

To be used as fireproof and heat
insulating under ultra high temperature.

ESEwITPrAIN— + v AFTILERIL
e84 JTY. @5E FCOMm N, BFERICHHIC
EhTwsxd. TSy bORE. RHMEE

bb PSR JICRETT .
(BERREES - BEREANAR)
SER~D—-X¢

UsE~RO—%
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Movement of Expansion Joint (Pattern)

RO—ZDF IR I —vHFHh), Ro—-Z |2t ->TAMOBVWLOPSEEETROL LY $T,
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Installation of the Anchor and Guide

MA <y .75

Main Anchor

IA on. 7o

Intermediate Anchor

WHES, ~RO—ZXD/N\REH, EOMTXTOEE
BEICHAS2EEZE T 2EER T,
A main anchor is one which must withstand the full

bellows thrust due to pressure, flow, spring forces,
and all other piping loads.

| bz

NO—XAD/ R ZHPTO0—EE5H/FT57/H—T7,
FEAISH U TOEEGHERL, AL T H—ED
BlEEROSNERA, FEXHBEDOR—-Hh
M7 h—DRElERETBENSDET.

An intermediate anchor is one which must withstand
the bellows thrust due to flow, spring forces, and all
other piping loads, but not the thrust due to pressure.
An intermediate anchor base for connection to the
anchor structure can be furnished as an integral part
of double expansion joint, if desired.

Directional Anchor

MOVABLE DIRECTION
- ——

FIXED FACE

HH—HRDREEFHEHELEHS., MHDORT b
IEHULTIEERRE UTHET 50DT, BHICK
DALY - PUH—PHl - PV A—EUTHEATE
E

A directional or sliding anchor is one which is designed
to absorb loading in one direction while permitting
motion in another. It may be either a main or intermediate
another, depending upon the application involved.

SG smuarv—r sk

Pipe Alignment Guide

PG g=v0—— 5ck

Planar Pipe Alignment Guide

SIDE VIEW

S6s

A TS A VA T DI > TRFBEEN T DR,
—7E0HCBIRY 2V IR— MEBR T,

A pipe alignment guide is a form of framework fastened
to some rigid part of the installation which permits
the pipe line to move freely in only one direction,
along the axis of the pipe.

b

END VIEW

ARU—b - 74 FOREICINZ . HEEAERS LU
HIFERBFE CEDHA KT,

A planar pipe guide is one which permits transverse
movement and / or bending of the pipeline in one plane.

SS z27uvs - -t
Spring Support

IATS5A % LB 5MD FIFH5B0DT. EREDH
SOEE(CLBIHhHED, EEBTHEHIFLEVELS
[CIRIST 13T,

It is used to support pipeline to protect pipeline from
the deflection caused by the pipe's weight.




aras Aqn b= = o " EE
HfEEMIFEOEEICDULT
Construction of the Expansion Joints
@IS Yererernens {REERELERT D HDEDTY .
OBREG -veerermeeenenes ISUTLES LD, RELEEEELTEETS
: @ G mEeBhET.
(O = Erl CETRIRS HREOEEMH T, BEHCHUTOR - = - 1
& IliEhsEES nEd,
[ = @rIfE e NO—ZNB~DREORA, AFHEHRL T<O—X
i 5 fi——i=l k] EEEL. JO—FAL—XCLET,
N @R oo RO — LEEH L L TREHERS. FhesO—X
S oy (EBDIE— R LET .
{1[1 @HA KIS YA BRIV DT v a v BELHLT, BREsids
e e ey = FELED.
— ' @tz BRI b (EETERD SUBEERT. RERMAICESE T
(wyevy) EFEIFLETH, RESTEFRDOALET.
@HA BRI koo FENOMRIC LB - RHD SRS ORH O
Oz RV EHEL. F—7 Y H—bRIE LIS E R
PRESZHET.
(O C SIS ERHEEOPMICHBEL. MRREZNZHR/O
RO—ATHHICIRREEET.
13571 25 - SRRLRERREE WEAZPEAT COREEREOESm TR &
b. {EBEMRELET.
RSy > 5 ~O— ZOILEHF2WESICALSHh. ~O—ZXDE
HICEBEHCEE (\yoU s EHFLED.
GDERERAS - oeevrvennnns £SE v« T7 AN —HTHM 600CTHIEDEDE
Hb. WSS ~O— XA~ ORASER I T
2EELBOET,
@F ¥ AT T HNF v ZF TILERBRF + 22 TIVDHD ., (PR

@ Flange rarERasy
@ Weld end type---

® Bellows -

@ Lingr «+--seeevees

® Reinfarcing
rings--
® Flange end--

@ Set bolt ++++
(Shipping)

@® Guide bolt -
(Tierod bolt)

@ Basgg e

(@ Spherical
washer

(D Reinforcing
rings

XrA9TNE

@ Insulating _
material-+

-

(@ Castable -+

ABEESRBRENSTDET .

Expansion joints may be fitted with flanges.

Expansion joints are connected to the main pipe by
using flange or weld end type.

The bellow is the most important element of
expansion joint, It is selected by normal bore, all
thickness, height of convolution, pitch according to
the different conditions.

Helps media flow smoothly and maintains low flow
resistance.

Reinforcing rings is to reinforce the bellows trough

S+++ against internal pressure and urge the uniformity

of the wall thickness.

The ends of an expansion joint equipped with flanges
for the purpose of bolting the expansion joint to the
mating flanges of adjacent equipment or piping.

Use to lock the flanges during shipping. Face to
face distance can be adjusted by loosening or
tightening the shipping rod, however, shipping rod
must be removed after installation, before the line
is put into operation.

To be employed to restrain the movement caused by
the internal pressure or thermal expansion and
longitudinal pressure thrust in the event of an
anchor failure.

To be furnished as an integral part of a double
expansion joint. To be used to divide the movement
into individual sections.

To be used to help the lateral and angular movement
and to bear the vibration of expansion joint.

To be used in the case of bellows having many of

+ convolutions to reinforce the bellows against internal

pressure, and to restrain the deformation of buckling.

Ceramic fiber is used as heat insulator and heat-
resisting material, and use range can be up to 1600°C.
In the same time, they can decrease erosion of the
convolutions and flowing medium packing and solidifying.

Dense castable and insulating castable be used to
keep the extreme high temperature flow away from
the inner face of expansion joint.
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Founding the Estimation formula of Fatigue Life for TOFLE's
Multi-ply Bellows by FEM Analysis and Experiments

=L (%) - SEREIRIEAY HEHR
TOFLE Co. INC. and Toyohashi University of Technology

1. WEEAEE (1996F48~1999%4H)

BHGHEAT R R O RIIE ST & s T v,
P & BiA 02560 % 2 2= & o= u — X5 &
W e gL, <0— Xl LIS HHENEL
¥ L7o ARWFFETIL, HEF12295, 5 %12892
DT T VAZx LT, IUHHRES: (FEM) 472
— FANSYS% flio T, fEfihds L OIRIESIE 2 21§ L
Tt AT & AT o 72,

2. WIRER

1. The Method of Research (1996,4~1 999.4)_

In present research, by the FEM(ANSYS code), the elastic
analysis is performed. The axial force and stress distribution of
multi-ply bellows under axial load and pressure are calculated.
The fatigue life and axial force are also measured by experiment.
Here, total node number is 12295 and total element number is
12892. In order to consider the effect of friction between each
layer of the bellows, the gap-friction elements are added between
each layer.

2. The Results of Research.

YNF T T A0 — AOHGE O L S 12 E B R
BEOREZEIRI v EICRE T4, 21,
fhhmENE Sz bLE, BEXU—-XLERALE L) %
Hpi e £e ), ZRBEOBEER X OMEER
RELL, ELEBIZSHEL, <o—XoMfEicE
Kaple5 2%+, K2, [F3ICFEMIC & 5 BT
REFEBERERLLELIEC, =N F T4 <O—
A OMBEA3.3mm (118, 03mm) 2L Td, HE
LOMmAO KB =L L H_BE, TNFTI5L0O
—ZAOENITEB O —-Xo12, = VF 7540
— ADREIHITEB RO —ZXD3/5LHhE WV, Z DR
WEEBHERPS T NTF_O—Z0FLAS & B
FHEmHHB L7,

3. EHAFMOEI

It is very difficult to discuss the reactions of each ply in
multi-ply bellows. For example, under the axial load, different
from the single ply bellows, the frictions and reactions occur
among the each ply of multi-ply bellows. It is the loads are
subjected by each ply of multi-ply bellows that causes an
important effect to its properties. Fig.2 and Fig.3 show the
FEM analytical and experimental results. From the research
results, it can be found that the axial force of multi-ply bellows
is only 1/2 and its maximum stress is only 3/5 of single
bellows. It is obviously that multi-ply bellows is more flexible
and have longer fatigue life.

RO —-X0EHFarrERE, fEdk L hEIMARK,
Kellogei\ % EAlV b TWwWa, ZThboild, Hig
_RO—ZIHLTh, beberhbh s 7hElcd
SWTWVAH, EFOMFIZEE~T— X0FmiL10°
~10° T =7 L2 F T IO —X|ZDoNnTI,
10 EDERAEGOZVERICIEEONE, T/,
FEMIZ & % il B OFEBRIZ X - TEIMA, Kelloges 1
INF TR =X BB ThHhE I Edbho
DT, P4 ERTRLE F—7 LB F v
A EIZHELIET, Ne 8.56X10°

~ (A8-281)2

I ZT, NIESHFG. AS HAEST(28),
StlittHoEHFR, s 135ERNTHS,

3. The Estimating Form_L!IE qf F_a_tigue Life

Generally, the EJMA's or Kelloge's formula are used to
estimate the fatigue life of bellows, although they are based on
the assumptions seems are little rough for bellows. Their cyclic
number range is limited within 10°~10°, For the multi-ply
bellows, most of its fatigue life are demanded to over 105 On
the other hand, from the experimental and FEM analytical
results, It can be found that EJMA and Kelloge formula are not
suitable for the multi-ply bellows. Based on above, we propose
the Tofle's formula for multi-ply bellows. See Fig4

_ _8.56X10°
(A8 -261)2

Where, N is fatigue life, A&(28 )is stress range, &t is
Endurance limit of material, & is stress.
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4. Cgmpared Bellows

f=7L2VFTITA_0—X
150A. 11/@. SREE : 0.3mm. @M 23d4mm, V> F kL

et i@~ — X .
150A. 1/8. SEAEE : 1.0mm, EMEsHE : 240mm. V) > 7 {t

Tofle's multi-ply bellows :
150A, 11-ply, thick of one plate : 0.3mm, length : 234mm, unreinforced

Other company's single bellows :
150A, 1-ply, thick of one plate : 1.0mm, length : 240mm, reinforced

® TIFT T EBEER Experimental Result of Multiply Bellows
— WIFTF 1 BAER Analytical Result of Multiply Bellows
—e— BIERTARFSE Analytical Result of Single ply Bellows
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Fig.l FEM Model of Multi-ply Bellows
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EAEZEL

Axial Displacement & (mm)

E3 FRERHEMSEZEN

Fig.3 Stresses vs. Axial Displacements

R A Axial Force F (kN)
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Fig.2 Axial Displacement vs. Axial Force

® HERIER Experimental Result
b= L3 Tofle's Formula
—-— EJMAR®X  EJMA'sFormula

— — — Kellogez Kelloge's Formula
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[SEB4 7 Stress Distribution A8 (MPa)
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Multi-ply Bellows

BU4E§EE]: 50A ~600A  Nominal dia. : )"~.04"

# ‘ﬁi SUS304 Materials : SUS304
(R 3 553160 (Standard) sys3i6L
SUS321 SUS321

W 10K (0.98MPa) 2147 10K (0.98MPa) type

(A) (B) 1.D. 0.D. qa W t n (N/mm/Lli)
125 5 131.0 160.4 18.5 135 03 4 2090
150 6 153.1 189.5 20.0 17.0 03 4 1138
200 8 202.4 2374 24.0 16.3 03 4 2025
250 10 2515 293.0 28.0 19.25 03 5 2096
300 12 301.5 343.0 28.0 19.25 03 5 2117
350 14 3475 389.0 28.0 19.25 03 5 217
400 16 397.0 443.0 320 21.2 03 6 2543
450 18 447.0 493.0 320 21.2 03 6 2597
500 20 496.5 549.0 36.0 2415 03 7 2574
550 22 5475 600.0 36.0 2415 03 7 2624
600 24 5985 651.0 36.0 2415 03 7 2640
W 20K (1.96MPa) #4147 20K (196MPa) type
] A = =
dia 5
(A) (B) 1.D. 0.D. a w t n (N/mm/(L)
125 5 1310 160.4 185 135 03 4 2090
150 6 1519 189.5 20.0 17.0 0.3 6 1823
200 8 2012 237.0 255 16.1 03 6 3553
250 10 250.3 293.0 295 19.25 0.3 7 3245
300 12 300.3 343.0 295 19,25 0.3 7 3264
350 14 346.3 389.0 29.5 19.25 0.3 7 3310
400 16 3952 4430 345 212 03 9 4433
450 18 4452 4930 345 212 03 9 4405
500 20 4947 5490 385 24.15 03 10 4174
550 n 5457 6000 385 2415 03 10 4110
600 24 596.7 651.0 385 2415 0.3 10 4194




F R

03mm DFAR T~ L AWEHFRFICE CRA 20 BETHRET T &gk,
SECIKGWEREEEZF RN S LN OH AR E/ATWET.
DX S HHEEE, XO—XES@EET BRI TEL. RO—XDERIMEE
PRUGL DELTHRTROND UHIHADOME A EICLY T,

A—. I L2 EETRABAO—IHEIEL-IEE. BN 5

Rh LlzidEd, 88 LeRn—Xo@iE @R T a/lcETh, RHEIK
B ShIEME— LD SIC CHiHD T &L THEDEREHE, 1RO
ZEANO—XD LS ICRENEE S NEVWERMEHT C LHEL 8,
HELTERT 2T LLARETT.

(Features)

Multi-ply Bellows has excellent high pressure resistance with
high flexibility thanks to 0.3mm thin-walled stainless steel

up to maximam of 20 layers upon required.

Our multi-ply Bellows minimizes the space of each ply as
less as possible. If by any chance the inner most layer is
damaged by such as pitting corrosion ete., the fluid leached
from damaged part would pass through each plies of Bellows,
being reduced the pressure. It will come out from the
detecting hole, informing the damage. It can be used safely,
compared with conventional multiple layers Bellows of which
fluid would blow with high pressure.

W 30K (2.94MPa) #4147 30K (294MPa) type

(A) (B) 1.D. 0.D. q w s n (N/mm/LL)
50 2 520 722 13.0 9.2 0.3 3 3972
65 2", 65.5 85.7 13.0 9.2 0.3 3 2378
80 3 767 99.5 15.0 102 0.3 4 3082
100 4 105.1 1279 15.0 10.2 0.3 4 3313
125 5 129.8 160.6 20.0 136 0.3 6 3548
150 6 150.7 187.9 20.0 16.2 03 8 2815
200 8 200.0 237.0 255 16.1 03 8 4737
250 10 2485 293.0 205 19.25 03 10 4637
300 12 298.5 3430 295 19.25 03 10 4662
350 14 3445 389.0 29.5 19.25 03 10 4729
63K (6.177MPa) #4147 63K (6.17MPa) type
I v, =
(A) (B) 1.D. 0.D. q w il n (N/mm/LL)
50 2 50.8 71.8 13.0 2.0 0.3 5 4051
65 2% 64.3 85.3 13.0 9.0 0.3 5 4238
80 3 75.2 28.8 15.0 10.0 0.3 6 4892
100 4 103.9 127.5 15.0 10.0 0.3 6 5227
125 5 127.4 159.4 20.0 13.0 0.3 10 6784
150 5 148.7 182.5 20.0 13.6 0.3 11 6583




| AAHRO—Z

13

Omega Bellows

SUYFHE: 25A ~ 400A

B #:5US304

® #®) gyssieL
SUS321

Nominal dia. ; 1"~16"
Materials ; SUS304
(Standard) gys316L

SUS321

RKOZE

BUYERER: 300A ~ 900A

#  ®:sUS304

#® # gyss3ieL
SUS321

Nominal dia. : 12"~36"
Materials ;: SUS304
(Standard) gys316L

sUs321

=F B

~NO—ZHE, SHhHhd LSS, ILEBEHNHEIloERT
ERENTED. HRICKDHHOEDESFIHE<E—IC
DHENDIcHEHFMHBICHEUTVEY. MERTH
MDEFEETH Bz, KECRELEMERES,
ANO—ZXDiHRICIEA RL— MRERITDT ENTEDD.
IRE, 7o VELOBEERELBDICLTVET,

(Features)

The Bellows fatigue life has been greatly improved
thanks to the construction of the Bellows consisting

of continuing peaks and troughs and the stress would
not be concentrated in one point by its expansion and
contraction, dissipating stress uniformly.

Because the construction is made of series of circular arc,
the pressure resistance is higher than conventional type.
As Bellows could have cuff ends, it is secured for
welding with pipe end, flange, etc.

& b S - EwF w = R B J B

Nominal dia. Out. dia. Pitch Height Thickness | Spring rate
(A) (B) LD. 0.D. q W t (N/mm/LL1)
25 1 26.5 37.0 6.7 4.95 1462
32 1% 32.0 47.0 7.2 7.2 0.8 591
40 1% 40.5 55.0 7.5 6.85 1732
50 2 53.0 71.0 8.5 8.6 1167
65 2% 66.5 85.4 9.0 9.05 0.4 1224
80 3 78.0 101.0 10.0 11.1 819
100 4 103.0 127.0 11.0 11.6 924
125 5 128.0 154.0 12.55 1264
150 6 151.5 181.0 1.5 14.3 045 1033
200 8 202.5 233.5 15.0 0.5 1621
250 10 250.5 285.5 12.0 16.9 0.6 2430
300 12 300.0 337.0 13.0 17.8 0.7 3917
350 14 343.0 383.0 15.0 19.0 1.0 10477
400 16 393.0 435.0 16.0 20.0 1.0 10239
300 12 308.9 343.1 19.5 16.6 0.5 1713
350 14 349.3 386.3 22.5 18.0 0.5 1540
400 16 397.1 435.1 22.5 18.5 0.5 1585
450 18 447.9 491.1 21.5 21.0 0.6 2112
500 20 498.2 541.4 20.5 21.0 0.6 2354
550 22 553.3 602.5 20.5 24.0 0.6 1818
600 24 600.1 649.3 20.5 24.0 0.6 1974
650 26 649.0 730.6 3z 40 0.8 1149
700 28 700.0 781.6 32 40 0.8 1225
750 30 751.0 832.6 32 40 0.8 1310
800 3z 802.0 884.0 32 40 1.0 2695
850 34 852.0 934.0 32 40 1.0 2850
200 36 203.0 285.0 32 40 1.0 3024
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BH B

AOFETHERELLT VR FORBEREREOMUIAH
FOUHFEHATHERL, itk D FROEEFERL TSI,
RS, RIRICHE L TENEREERF > TWET .
BESREETOE, RO—XDYEEES|IEHL.
RASIBERFERDCENTEDD, REOBEEHNIRL,

B OBENEVNSRO—XICE 2 THFE L FLERE
HEELBEVLESREDRO—XATTY.

(Features)

Our High Corr Bellows can provide better performance for
vibration and expansion & contraction thanks to our own
push & haul in process with thinner material than other
companies. Our bellows solved corrugating problem easily
happened on big bore products.

As it's not corrugated severely, keeping proper hardness with
excellent characteristics of Bellows, it can be maintained as
high quality.

Our Bellows doesn't require any annealing nor picking after
the annealing which is not desirable process for Bellows.

High Corr Bellows

BULEEHER D 300A ~ 750A Nominal dia. : 12"~30"
# ‘ﬁ: SUS304 Materials : SUS304
ﬁ% Lﬁ) SUS316L (Standard) SUS316L
SUS321 (s < & W) SUSs321
[ A = !
dia dia ) dia F

(A) (B) 1.D. 0.D, a w 1 (N/mm/LL1)

300 12 308.6 380.6 1629

350 14 346.6 418.6 35 1800

400 16 396.6 468.6 2041

450 18 446.6 518.6 25 2308

500 20 497.0 579.0 10 1779

550 22 548.0 630.0 40 ' 1968

600 24 599.0 681.0 2126

650 26 649.0 751.0 1174

700 28 700.0 802.0 40 50 1260

750 30 751.0 853.0 1336

+ \1]
Aand—X
Square Bellows
SUR! U.type SVE! V.type

ACAVAE—
e = 8= =

AGIT + I—F—547 SVUR - D=F=F4T FINRAH— A=F=54T AAS « A=F=547
Square corner type Round corner type Double-miter corner type Camera corner type
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Bellows Expansion Joint & ®

AOBARO—XTHOENS, 0.6t EVSHAD

cEIEEER LA CEARES RO —X,
fEEOAORRO—XICESNS. REBOO—ILICKLDIEDE,
LLUBRDIE TR T ST ICHIFE LIEMB OB SEIC LD

IS EOSIWAO—-XTT.

(Features)

It is even parallel Bellows with 0.6mm thin wall 2ply
construction, eliminating scars by roller during
corrugation, nor uneven convolution which may be
found in traditional big bore Bellows.

BU/EFEE: 1000A ~ 1400A Nominal dia. : 40"~56"

#  #:SUS304 Materials : SUS304

(% #) gs316L (Standard) gi;53161

SUS321 (ZHBE < & 1) SUS321
e 3 ; = = = ¥ 3| | |24

(A) (B) 1.D. 0.D. q w t n N (N/mm/LL)
1000 40 10050 | 1077.4 2097
1100 44 11050 | 1177.4 2309
1200 48 12100 | 1282.4 35 a5 0.6 2 7 2499
1300 52 13100 | 1382.4 2708
1400 56 14000 | 1472.4 2861

UEAO-X

U-type Bellows

OARRACED, v, |UE AR E, L E
RETRILE D,
According to the using conditions,
the pitch, height, number of
convolutions as well as thickness of
one ply in bellows are determined.

@BHEIL. pB0~p3500F CEIEETT .

FOfthH A L DOTEHRLTIEHHET

BELEDELEEL,

In nominal diameters range from ¢50 R IN

to ¢3500. For other size, and special With reinforcing ring

requirement, please contact to our
company.



TX-20010 HHB3Y

High-tech Welded Type

OJ&+4~
0J Type

SwIH5A47T
Lap Joint Type

#JIS BKTISI5 A4 TEEHERLET .

W 10K5%17 10K type  S0A~300A #A#~O—X Omega Bellows #]IS 5K Flange type are also manufactured [
[ ] F = - Fp TE B EiE 3]

0 d e £ B, 0 p

(A) | (B) mm AL +X(mm) | £Y(mm) | X(N/mm) | Y(N/mm) cm? L ke

80 | 2 7] 50 T erT st s ma| 8 %

os [ | S aas | to0 | es| t7 [l sl yq| 7 | 7

8|3 =] ™0 —wTor T a0 [iwel o] S5 T o

Il e e e e e A = ——

25| & [ 1280 T a5 T a6 [ ysea] mo] o [0

0| o [ s [ ee |1z [ uisl sas] pigq | |

20| 8 [~ 225 T e T ar 1ol wa] 0w T & |
260 | 10 [— ) 2608 | 2oo T o T eal mi] "0 5T w |
oo 12 [ 2] amo |28 |te0 | o8 | omilmer] sooo | 12 | B |

+HEARNEESHE A ERUARIUROLY, PEUEEINICTLENEDET, [
#Mass do not include the liner, Because its products are subject to continuous improvement,
Tofle reserves the right to modify any design or specification without notice.

CEMRE EIMAICEDEHLTSEDET. (RFHE. 3000E)  @ZUXEYIEBIFRALES A X YSLONBEERLET.
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Rmin
TX-10005 ENWH! (7515 LR {RiRE#EF)

ENW TX-10005 Expansion Joint Non Welded Type

®: AAHGAT ®: AAHEA4T ©: A=)l s 17

B 5K%1" 5K type

{IF4E~NO—-X) Standard Bellows 50A~Q00A #3#~O—2 Omega Bellows

= [0 1% 5 B A1, £
D pring ra

(A) (B) mm AL EX(mm)  EY(mm) | X(N/mm) Y(N/mm) cm? w ke
502 ] 580 o Tes | ior e s O | 58
65 24— 65 % Tes e o e] ‘° [ 0
80|83 ] 70 —im T e [ar e s % [ o2
- 100 4 ] 1030 o —Ter o1 e T m] % [ s
25| 5 —F—| 1280 oo 5 T aw] ' [ 92
160| 6 1 1515 5 —os | 5s | & | adr] 2'8 3 iz
200| 8 [ 2025 5T as 50 | w0 | ] 5 o i7
| (o]0 o s [mestos fer pasar o, |t |
- 300 | 12 S 308.9 185 23.5 32 245 2099 837 7 29
;“j a50| 14 | s | 3493 185 246 | a0 | 257 2863 | 1065 6 34
S 400 | 16 s 3971 185 25.2 2.7 264 3772 | 1363 6 40
® | x|450[ 18] s | 4479 185 | 241 | 22 | a2 | 7010| 1736 6 51
500 | 20 S 498.2 185 23.3 1.8 392 10531 | 2127 6 57
550 | 22 s 553.3 185 28.6 2.0 303 10049 | 2628 6 72
600 | 24 S 600.1 185 28.5 1.8 329 12752 | 3071 6 77
§ 650 | 26 S 649.0 280 44.7 3.4 230 6421 3746 5 95
700 | 28 s 700.0 280 44,1 3.1 245 7894 | 4320 5 110
750 | 30 S 751.0 280 43.7 29 262 9625 4934 5 130
2 800 | 32 S 802.0 350 53.5 4.8 385 8202 | 5505 7 140
850 | 34 8 852.0 350 53.5 4.5 407 9724 | @277 7 150
900 | 36 8 903.0 350 542 4.2 432 1529 [ 7014 7 170




O: wEL -NTa-NYAT FAHAO—Z 50A~900A
AAXSIAT AO—ZTH 23 1000A~1200A
: 1SR
NA D=~ O=-2 300A~T750A

~NO-X#E  SUS304
SUS316L
SuUSs321
J7UUME  SS,SUS

300A~T50A4 N1{3-i~O-2 High Cor Bellows
(R~ O—X)  Special Bellows  1000A~1200A AT-XTF550 Belons Expansion

- ] v = {7 5% hHNE i ok =
{:&) (B) mm 'AL :I:){(mn‘;) Y (mm) | X(IN/mm) | Y(N/mm) ocm® 1L ke

o [1o o] ame [l [ el 14l [ sl s | s | o

o [0 5] wee [ el s Lo Tuml w13 | =

s

& B f 960 égg R EE N 5
20,2 1.0 | 399 24841 1834 3 52

! il Rl W i 325 414 | 50 | 330 | a776| 1837 7 62

h— W 500 | 20 S 4570 185 20.2 0.9 593 45948 2282 3 60
L L 325 47.2 51 | 254 3617 7 71
5[ [ o] w0 [Tz s Tom Tama o |5 | 20

| (B oo [0 [T w0 T T ema] 2 [ 5
o | o |5 w0 B0 oot [ ar T a5 [ o

Of | [ |2 o [0 fmo ot fan Tamel ., |0 o
™o | W0 T ee T 5 e eme] o™ T8
) e e T R i
ol EESCETNS e aetrar
88 o[ w o oo [ Toor o8 Too Timm] 0 |3 | o

B IREESHE T A AR RUNRENR O, FEETEEINDT EHBhET .
#Mass do not include the liner. Because its products are subject to conlinuous improvement, Tofle reserves the right to modify any design or specification without notice.

OENEF, EIMAICEDEH L TSEDET . (RHEE. 1000EME) OTURXEYRERICERLERA X YBLOHSHERLET.,
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TX-70010 YILFTSANO—X

TX-70010 Multi-ply Bellows

TX-70010 JIS10K (i25a~600A: 100

O 3 [ 3 D a 0 5 XN ENED 4R 3| £
) -‘— d d U
O D ™
A) B mm mm mm mm mm N/mm N/mm cm? U] kg
125 5 260 140 1310 13.2 28 417 1499 169.5 5 15
150 6 260 140 153.1 187 34 226 1103 2337 5 21
200 8 290 170 2024 189 34 405 2069 3839 5 25
250 10 310 190 251.5 243 4.1 420 2405 588.6 5 32
300 12 320 190 3015 270 39 424 3396 823.2 5 42
350 14 420 200 3475 292 3.6 444 4639 1073.8 5 54
400 16 440 220 397.0 331 4.1 509 5302 1397.3 5 77
450 18 440 220 4470 357 40 520 6774 17483 5 9
500 20 510 280 496.5 50.4 6.9 429 3800 2163.5 6 110
550 22 510 280 5475 532 6.6 438 4662 2604.4 6 140
600 24 520 280 598.5 56.4 6.4 440 5557 3086.2 6 150
TX-70020 JIS20K (1258~s00A: 20 m)
] 3 q G ) 7 1 o aring 5 A AT ETR ¥ 1]
0 i A 0
d O 0 O
A B mm mm mm mm mm N/mm N/mm cm® ii] ke
125 5 270 150 1310 124 26 417 1499 1695 5 24
150 6 280 160 1519 177 34 365 1625 2337 5 30
200 8 310 190 201.2 17.7 L% | 719 3250 3839 5 41
250 10 400 220 2503 229 4.1 650 3354 588.6 5 68
300 12 410 220 3003 25.6 3.8 653 4717 823.2 5 82
350 14 430 230 3463 278 3.7 662 6240 10738 5 110
400 16 460 270 395.2 3.7 43 887 7952 13973 5 160
450 18 460 270 445.2 34.1 41 881 9886 1748.3 = 200
500 20 530 330 494.7 47 4 6.9 696 5387 21635 6 230
550 Py 530 340 545.7 503 6.7 685 6384 26044 6 290
600 24 530 340 596.7 527 6.4 699 72 3086.2 6 310
TX-70030 JIS30K  (50A~3504:30'%)
H G E Al & De -. v i .'I 7 EhE{R 2 H B
d £y ; i : d 0 e
(B) mm mm mm mm mm_| N/mm | N/mm cmé il ke
50 2 250 130 520 6.5 26 379 n 312 6 10
65 2, 250 130 65.5 74 45 397 572 460 6 16
80 3 270 150 76.7 88 29 514 759 62.6 6 17
100 4 280 160 105.1 10.2 16 553 1417 1088 6 24
125 5 300 180 129.8 122 2.7 710 2300 169.7 ] 33
150 6 300 180 150.7 16.5 3.2 563 2490 2315 5 49
200 8 340 220 2000 175 33 948 4265 3833 5 64
250 10 400 250 248.5 228 4.1 928 4792 5886 5 100
300 12 410 260 2985 254 38 933 6738 823.2 5 140
350 14 430 260 3445 276 36 946 8914 1073.8 b, 160

HUERUNBIINBEOY, PEULEBTNLCENBHET .
#Because its products are subject to continuous improvement, Tofle reserves the right to modify any design or specification without notice.

OZFAIRI, EIMAICEDEHLTEbFT . (RERE.3000E) @ZEMEXEYEIEBICEALZEAXYELONFSBERLET.



TX-70110 YWFTSARO—X

TX-70110 Multi-ply Bellows

TX-70110 JIS10K (125n~600a: 10°m) 125A~600A TILFTSAXO—-Z Multi-ply Bellows
oa& A n e SREH | EMEGER w o
Nominal dia. Overall length I In. dia. Deflection Spring rate Effeclive area cg;f':gtl}ftrioor{s
(A) (B) mm mm +¥(mm) | Y (N/mm) om?® 1] kg
125 o 400 1310 286 401 169.5 343 25
150 6 400 153.1 331 31.2 2337 343 36
200 8 500 2024 336 553 3839 3+3 48
250 10 550 2515 443 629 5886 444 59
300 12 550 301.5 416 88.8 823.2 444 67
350 14 600 347.5 448 97.5 10738 4+4 86
400 16 650 3970 47.0 127.1 1397.3 4+4 140
450 18 650 A47.0 443 165.1 17483 444 160
500 20 800 496.5 518 122.4 2163.5 444 200
550 22 800 5475 4432 152.2 2604.4 444 230
600 24 800 598.5 405 181.4 3086.2 4+4 250
TX-70120 JIS20K  (125n—600A: 200 ) 125A~600A ZILETSARO—~Z Multi-ply Bellows
m * B A &F [ it T plititl z 2|
O d O a dia & 0 D = A O
(A) (B) mm mm +Y (mm) ¥ (N/mm) em? i ke
125 5 400 1310 256 434 169.5 3+3 38
150 6 400 1519 293 553 2337 343 48
200 a8 500 201.2 293 1078 3839 3+3 71
250 10 550 2503 329 128.8 588.6 343 110
300 12 550 3003 307 184.7 823.2 343 130
350 14 600 3463 328 200.0 10738 3+3 280
400 16 650 395.2 340 3128 13973 3+3 340
450 18 650 4452 324 395.7 17483 343 390
500 20 800 4947 447 2769 2163.5 343 520
550 22 1200 545.7 420 328.1 2604.4 343 680
600 24 1200 596.7 385 396.9 3086.2 343 690

*HBEAEESHEL A MERUNBEUROLYD, FER{EETNACENBOEY .

#Mass do not include the liner. Because its products are subject to continuous Improvement, Tofle reserves the right 1o modily any design or
specification without notice.

OEISE, EIMAICEDERLTEDET . (#4178, 3000E)
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TX-40010 1.=/s—Y )L BY N A= IANO—X (PR EHTF

TX-40010 Universal Type High Corr Bellows Joint (HJ-20000 &)

i 50A~300A FAH~O—Z *JISSK 7581 FTLRFNELET,
TX-40010 a1 Z=/N—4)L 8 W 10K&217 Omega Bellows ]IS 5K Flange type are also manufactured.
0O & X {3 - - o iE % i 2 BR B | L
0 i 0 a eflectio a
(A) (B) mm AL +X(mm) | E£Y(mm) | X(N/mm) | Y(N/mm) cn i} ka
S 500 83 518 116.7 1.3 8
50 2 M 530 800 83 916 1167 0.4 306 5+5 10
L 1200 83 1449 116.7 0.2 13
S 500 9.0 451 1224 20 11
65 2% M 66.5 800 9.0 804 122.4 0.7 458 5+5 14
L 1200 9.0 127.8 1224 0.3 19
S 600 10.1 550 024 1.5 12
80 3 M 780 800 10.1 774 024 0.8 63.5 4+4 15
L 1300 10.1 133.7 024 0.3 20
S 600 10.8 45.1 1156 28 16
100 4 M 103.0 800 10.8 638 1156 1.5 104.6 4+4 19
L 1300 10.8 1107 1156 05 26
S 800 13.5 62.4 264 26 25
125 5 M 1280 1300 13.5 110.1 76,4 0.9 157.1 5+5 33
L 1800 13.5 158.0 26.4 0.4 42
S 800 12.4 498 29.1 36 32
150 6 M 1515 1300 124 87.1 129.1 12 2183 4+4 43
L 1800 124 124.4 129.1 06 76
5 800 14.9 442 162.1 7.9 46
200 8 M 202.5 1300 14.9 782 162.1 27 375.0 5+5 63
L 1800 14.9 1123 162.1 13 81
S 800 18.4 425 2025 15.7 74
250 10 M 250.5 1300 18.4 76.6 202.5 5.2 566.6 6+6 98
L 1800 184 1110 202.5 26 122
S 800 240 424 2448 29.5 89
300 12 M 300.0 1300 24.0 79.5 244.8 94 800.2 8+8 118
L 1800 24.0 117.0 2448 46 147
PA gm B N n Bdr §li: =3 L E S 300A~750A NAIA—bRO—X  #JIS 10K 75 ¥ I 41 FoBfENE LET, |
(HJ-20000 &) W 5K%4 7 (HE : 0.2MPa) High Corr Bellows s IS 10K Flange type are also manufactured.
L & 7] A & F K E {if E ¥ Bl il 5 H &
0 d 0 D 0 a 0 3
(A) (B) mm AL +X(mm) | E£Y(mm) | X(N/mm) | Y(N/mm) ] ka
S 275 236 28 326.1 38000 5 32
300 12 M 3086 325 33.0 55 2332 13818 938.1 7 34
L 375 425 9.2 1811 642,5 9 36
S 275 233 25 360.7 51580 5 40
350 14 M 3466 325 326 4.9 2578 1879.8 11558 7 42
L 375 420 82 200.1 8737 g 44
S 275 229 22 4089 76814 5 49
400 16 M 396.6 325 321 43 2917 2607 4 1476.7 7 51
L 375 412 71 2273 12707 9 53
S 275 226 1.9 4632 10656.8 5 59
450 18 M 6.6 325 31.7 18 3302 3806.1 1836.9 7 62
L 375 40.8 6.3 256,6 17856 9 64
S 275 276 21 3567 10107.1 5 66
500 20 M 4970 325 387 41 254.4 16978 22818 3 69
L 375 49.8 6.9 197.7 17090 9 72
S 275 275 1.9 3947 13483.2 5 82
550 22 M 5480 325 386 38 281.2 48155 27340 7 85
L 375 49.6 6.3 2189 22590 9 88
S 275 273 1.7 4256 17525.9 5 91
600 24 M 599.0 325 382 34 3042 6259.4 32271 7 95
L 375 49,1 5.7 2367 29039 9 98
S 360 486 46 23491 43487 38595 5 110
ol i L e 440 68.0 9.0 167.9 1587.7 7 110
S 360 48.1 4.2 2524 5434.5 5 120
| e L iy 440 67.4 83 180.1 19643 S 7 120
S 360 474 3.9 267.5 65272 5 140
750 | 30 L 510 440 66.4 77 1910 | 23614 e 7 140

*HEBEASESHE LA RERUNSIETNROLD. FERLEETNDTLNBbET.

#Mass do not include the liner. Because its products are subject to continuous improvement,
Tofle reserves the right to modify any design or specification without notice.

OEUER EIMAICEDETRLTSDET, (RHHR, 30008) @ZMEXEYREMICERALEE A X YELOFSEERLET.



TX-2001 O-Ep TXARVEMITE AT

BEEROMA, BB RL A b5 L EB

ISVIBNRIFAT
Direct Connection to Flange

TypeA

ZvFIaAhF1T

Connection of Lap Joint
TypeB

1.8, S THRIVS (Eybfinh ) (REREIXELET, 1. Standard model comes with Shipping bolt.
HAFEAFC L), BEON (2OYEEIN ) [ COREHETVET, Tie rod can be set up at the condition.
2. JIS5K 752 THRERLET, (59T Va1 h21T (TypeB) OH) 2. JISSK type is also availavle.

(Only Lap Joint Type (Type: B) )

3. Stainless steel is standard material for the
connection of Lap Joint Type (Type: B).

3. ST Taf 17 (TypeB) DIEGERIEA— N7 L ZFEERR LTS,

W 10K%17 10K type F4H~O-Z  Omega Bellows
o& | W R 2R iR INREH {8 ~NO—ZME

Nominaldia. | demmeeror. | n.dia. | Lengih(mm) | Defleciion (mm) Spring rate Mass(k0) | Rogstance
W L@ | w e | e | | s | X0 | Vv | B DS
65 | 2% 9 665 | 135 | 185 | 81 | 28 | 1360 1813 | 72 | 86

80 3 8 780 | 130 180 10.15 30 | 1024 §193.9 7.3 8.7

100 | 4 7 1030 | 130 | 180 | o.4 24 | 1821 | 4440 | 86 i 110

125 | 5 8 1280 | 150 | 185 10.85 23 | 1581 | 5603 | 13.0 {160

150 6 8 1515 | 155 | 105 | 1241 22 | 1204 T;sss.a 180 | 230 098
200 | 8 10 2025 | 180 | 245 | 149 | 26 | 1621 | 8778 | 220 20.0

250 | 10 11 2505 | 205 | 265 | 169 | 27 | 2209 (13720 | 87.0 | 450

300 | 12 13 3000 | 245 | 300 19.551 34 | 3013 16123 | 410 | 540
*imlctll.\ﬁmm;ir::\u‘c:;.éﬁ&?&;ﬁuﬁbtﬁ:& l,\; P —— you require PR . spec%ﬁcs in the above chart,

22
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Products

IRRIREBIRRE (27540 —9Y3(vN)  TX-10000 GHEAREMEEE)  TX-20010 (&)

Vibration prevention joint (2 ply versa joint) TX-10000 TX-20010 (Single type)
(Vibration prevention for exhaust tube)

b By A 5 1) EfRE (83t)
Universal type (Dual type) Free type (Single type)

NOVHZAEELIZ/IN—Y)LE (RILF TS54~XO—2X) TX-40010 &4 7 (AZ)—T)LAY)
Universal type for high pressure gas (Multi-ply bellows) TX-40010 type (Universal type)



e

Z 0 fth B 5

Other Kinds of Products

[E£7119 {8 Balanced pressure type

BEEEAYEE! Straight tube balanced pressure type

YV INILE  Gimbal type

TR (ER) LRt S EE A
Gimbal type (Multi) Straight tube balanced pressure type
(Outer pipe type)

B> YR Hinge type ZERRM _ Transformers

(i)
(&3)
Hinge type

B3R

Transformers

_I:U ‘j_fﬂ (ﬁ) Hinge type (Multi)
24
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&

Installation Examples

(#) LSRR
DINA 2 RHEERR R
Power generator equipment
(Nakayama steel co.)

sty 4 (L | -..'31..= S "‘:'
FEWAT « —EIL I I VIRBIERE

Vibration absorber for diesel engine generator

L

AR5 —
IRENIPHE) 2 R0

A trash burner plant



|
E

87K S A 2 DR FENRIT A

Compensate the thermal expansion of water pipeline

FA—BINTVIVERNE

Absorb the vibration of diesel engine

BARF—LS1 VA

Used in outside stream pipeline

FaIKS A 2 OFMTHEIRIL R
Compensate the thermal expansion
of water pipeline

AF—LEE ST OFHNTERINA

Compensate the thermal expansion of steam pipeline

e T FARE

Expansion joint of pump to absorbing vibration

.

26
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Computing Formula

1-1

1-2

1-3

1-4

2-2

2-3

27

ﬁﬁiﬁﬁfﬁ Calculating the displacement

BHISEIZEAL  Axial deflection
WA RZEMEIC LS 1LY WsEBIRE ey (mm)

Axial displacement per convolution resulting from
imposed axial movement, "X".

Higt Single bellows
expansion joint

X X
TN =N

HEASMAZENL Lateral deflection
it A AR X B 1107 D Sl s ey (mm)

Axial displacement per convolution resulting from
imposed lateral movement, "Y".

His{ Single bellows #H5; Dual bellows

3%, Dual bellows
expansion joint

expansion joint expansion joint
3 dp Y e K dp Y
= NLEx) Y~ 2N(L—C*X/2)
ke _ SL2—3CL
T 312—6CL+4C?

AZ{IE Angular deflection
A L5 1472 ) fy mfEshE ey (mm)

Axial displacement per convolution resulting
from angular rotation, " 0"

1 USEEbBAOZ(EEE e (mm)

Total equivalent axial movement per convolution

e=| ex | +eytey

i} FERTEL Pressure resistance calculating
AEICLDRO—ABABERRIGT S (N/mm?)
Bellows circumferential membrane stress due to internal pressure
S2= - dp ( ! J
2'n- Ip 0.571+2Wq

AEICLBDRO—ABFAHGEEIRS]  S: (Nmm?)
Bellows meridional membrane stress due to internal pressure
S5= 2P‘_W

‘n-t p

AEICKDRO—ARFHEHIFA S/ (N/mm?)

Bellows meridional bending stress due to internal pressure

P {W)ZC
2*n tp 14

HIBRIET)  S» | S5, 0.358, = SA
Allowable stress

Sq4=

53l Nomenclature
X . #hAmZER (mm)

fiu

Ep

Iy
Sec

Sh

SA

LR IERRIL , _ Sc+Sh
77 72,

Applied axial deflection

- BE A F5 2R (mm)

Applicd lateral deflection

A% (7)

Applied angular deflection

D EEHESD (MPa)

Internal pressure

DR — A EAAE (mm)

Outside diameter of bellows extended end

o — X% (mm)

Convolution height of the bellows

L d — AG%ENE (d+W) (mm)

Piteh diameter of convolution(d4+w)

XA —-ZX¥ v F (mm)

Convolution pitch of the bellows

o= A Gl

Number of convolution

L — LA (mm)

Wall thickness of the bellows

- X0 = ZFEHEARE (mm)

‘p =t (dfdp)u.i

Bellows material thickness ctor for one ply,
to correel for thinning during forming

- @R

Number of bellows material plies of thickness.t

s — A3 ER (N/mmyl)

Unreinforced bellows theoretical initial axial
elastic spring rate per convolution

RO —ZXFHESE (mm)

Distance between outer most ends of the convolution

, == F RO K0 — X & (mm)

o (Zzsi—HAERPIAS TEEL)

Total convolution length of one bellow in a
universal expansion joint
(for universal type length of intermediate pipe is ineluded)

Lo N—HTEOFRE

IFactor for universal expansion joint

o Am— X ORRICH T A FREEER (N/mm?)

Modulus of elasticity at normal temp for
bellow material

LSO — A EOMEHIRE SN S

HEREPEAREL (N/mm?)
Modulus of elasticity at working temp [or
bellow material

c
Temperature correction factor for bellows fatigue life

DO — ZPHORIRICINT 5 5 IR (N/mm?)

Allowable tensile stress normal temp

A0 — X OB REICHNT 5 5 RREEE (N/mm?)

Allowable tensile siress al operating temp

LN = AREOMERIRE TN %

FFAEFIRIG (N/mm?)

Maximum stress

L R LS B

Number of cycles until failure

DTERERE (K1)

Factor from graph (graphl)

DR R (F2)

Factor from graph (graph2)

DIEARERE (£3)

Factor from graph (graph3)




3-1

3-2

3-3

3-4

4-1

4-2

4-3

4-4

4-5

5-1

ey BB TR & =)

Allowable cyclic number calculating

HHRIC K DNO—ARFHCIERS)  Ss (Nmm?)

Bellows meridional membrane stress due to deflection
P Eq.tp?.e
5 e e ———
2-W3-C 'f

HBIC K DXO—XEBRFHQMIFIETT  Ss (Nmm?)

Bellows meridional bending stress due to deflection

Swilly & B
S5 = f; P
3 WE - Gy

BRG] S (Nmn?)
Combined total stress

8= 0.7(5°4-5%) +-5°4-5°

BRDE LB

Number of cyclic
( 12824, 7Tf )3.4
=

Si—372.33

KI5

Calculating for reaction force due to deflection

RNEICKDEHES Fs(N)

The static thrust due to internal pressure
T dp;’ 2
4

ARO—X)REE  fiu (Nmm /1L1)

Bellows theoretical axial elastic spring rate

FS=

WHERA Fy

Bellows theoretical reaction force due to axial deflection
F X =ff. e X

WERBERS Fy (V)

Bellows theoretical reaction force due to lateral deflection
iudy - e
e fin-dp &y
2L
BAMQEREE Fy(N)
Total load in axial

Vi J FE ) B

Calculating limiting internal design pressure

NO—ADEEEFEEET] Psc (MPa)

Limiting internal design pressure
0.3 ' fiu
N2 - q

Psr =

Cd

-1 Cp

A
iy O
?Tr*‘ﬁil:g
— 1.4
1.6
——]-2.0
— 2.5
L —1-3.0
s ~~I{-3.5
0.1 —~ - K
“——4.0
00701 0203 04 0506 07 08 09 10
q
2W
F-2 Cf
4,0 (=1 op—p= 1
3.0
.2
e
2.0 = ﬁ
=] —1.0
— —1.2
=
0.7 s T
0.6
0.5 1.6
N
0.4 | ANA <
0.3 e i
NN 2.0
0.2 NN
"NEN
~2.5
W
0.1 A Y20
B LAY
; -3.5
0.07 A\
0.06 —4.0
0.05

30

2.0

1.0
0.9

0.8
0.7
0.6

0.5

0 0J 0203040506 07080910

a
2w
Cd
A A
27
e
i
i
£
AL ¥
¥ 71 17
V. 4% B el
/W .
A V
£
T
- —2.5
—_—
N NS
S
NN T 4-3.0
NN
~]
\'\\ ~3.5
=
—4.0
0 01 020304050607 0809 1.0
K. 3
2w

q
2.2Jdp-tp

q
2.2Vdp-tp

28
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}\G’I’ 7&51%®T_I-§E§E Pipe size list

STEIRE=

piping

(A) ® | ob | t t t t t t t
25 1 340 [32|243| — | — | — | = | = | — | 34 |257| 39 |2.89| 45 |3.27
32 | 114 | 427 [ 386|338 — | — | = | — | — | — | 386 |3.47| 45 | 4.24| 4.9 | 457
40 | 11/2 | 486 (35 (389 — | — | = | = | = | = | 37 |4.10| 45 | 4.89]| 5.1 |547
50 2 605 | 88 [531| — | — |32 |482| — | — | 3.9 [5.44| 49 | 6.72| 5.5 | 7.46
65 | 212 | 763 | 42 [747| — | — | 45 |797| — | — | 5.2 |9.12| 6.0 [ 10.4| 7.0 | 12.0
80 3 89.1 | 42 (879 — | — | 45|989| — | — | 6.5 |11.3| 656 |13.4] 7.6 | 15.3
9 | 31/2 | 1016 | 42 |101| — | — | 45 |108| — | — | 57 |135]| 7.0 | 16.3]| 8.1 187
100 4 |1143 | 45 |122| — | — |49 |132]| — | — | 6.0 |16.0] 7.1 | 18.8]| 8.6 |22.4
125 5 |1398 [ 45|150| — [ — | 51 |169| — | — | 6.6 |21.7] 8.1 | 26.3] 9.5 | 30,5
150 6 |1652 (50198 — | — |55 |217| — | — | 7.4 |27.7] 9.3 | 35.8[11.0] 41.8
200 8 |[2163 | 58301 — | — | 6.4 |33.1| 7.0 [36.1] 8.2 | 42.1|10.3|52.3|12.7|63.8
250 10 | 2674 | 66 [424] — | — | 64 |41.2] 7.8 [49.9] 9.3 | 59.2]12.7 | 79.8][15.1| 93.9
300 12 | 3185 | 6.9 530 — | — | 6.4 [49.3] 84 |64.2|10.3|78.3|14.3| 107 [17.4] 129
350 14 | 3556 | 7.9 [67.7] 6.4 |55.1| 7.9 |67.7] 95 [81.1[11.1]94.3]15.1| 127 | 19.0| 158
400 16 | 406.4 | 7.9 | 776/ 6.4 [63.1] 7.9 | 77.6| 95 |93.0[12.7| 123 [16.7| 160 [21.4| 203
450 18 | 4572 | 7.9 |875| 6.4 [71.1| 7.9 |87.5]11.1| 122 [ 14.3| 156 | 19.0| 205 | 23.8 | 254
500 20 |508.0 | 7.9 |97.4| 6.4 |70.2| 9.5 | 117 [12.7| 155 | 15.1| 184 (206 | 248 | 26.2| 311
550 22 |s5588 | — | — | 64 |87.2]| 95120 [127]| 171 [159|213| = | - | = | -
600 24 |6096 | — | — | 64 |952]95|141[143]|210] = | - | = | - | = | -
650 26 6604 | — | — |79 |t127f127|e0os| = | - | =| - =| -] =1 -
D Q l'l : oss P = i l. St P
1o 2 2 0 _

i ; B § () 8] H0 0 60
(A) ® | oD | t t t t t t t t
25 1 34.0 | 3.2 | 243|1.65|1.33| 2.8 |2.18| 3.0 [2.32| 3.4 |259| 45 [331| — | — | 6.4 |4.40
32 | 11/4 | 427 | 35 |3.38|1.65|1.69| 2.8 |2.78| 3.0 |2.97| 36 |351| 49 [461| — | — | 6.4 [5.79
40 | 11/2 | 48.6 | 3.5 |3.89|1.65|1.93| 2.8 [3.19| 3.0 |3.41| 3.7 |414| 51 [553| — | — | 7.1 [7.34
50 2 605 | 8.8 |5.31|1.65|2.42| 2.8 |4.02| 35 [497| 39 |550| 55 [754| — | — | 87 |11.2
65 | 21/2 | 76.3 | 42 |7.47| 21 |388| 3.0 |5.48| 35 |6.35| 52 |9.21| 70 [121| — | — | 95158
80 3 89.1 | 42 |8.79| 21 |455| 3.0 |6.43| 40 [848| 55 |115| 78 [154] — [ — [11.1|216
90 | 31/2 | 1016 | 42 [10.1| 241 |5.20( 3.0 |7.37| 4.0 |9.72| 5.7 [136| 81 |189| — | — |12.7|28.1
100 4 | 1143 | 45 |122| 21 [5.87( 3.0 |8.32| 40 |11.0| 6.0 | 16.2| 86 |226|11.1|28.5| 13.5|33.9
125 5 [139.8 | 45 |15.0| 2.8 |956| 3.4 [11.6] 5.0 | 16.8]| 6.6 [21.9]| 9.5 |30.8|12.7 | 40.2 | 15.9|49.1
150 6 |165.2 | 5.0 |19.8| 28 [11.3| 34 |13.7| 5.0 [20.0| 7.1 | 28.0|11.0 | 42.3|14.3(53.8 | 18.2|66.6
200 8 |2163 | 58 |30.1 28 |149| 4.0 [21.2]| 65 |34.0| 8.2 | 425|127 | 64.4 | 18.2|89.8(23.0( 111
250 10 | 267.4 | 6.6 |424| 34 |224| 40 |262| 65 [422| 9.3 |59.8(15.1(94.9|21.4| 131 | 28.6( 170
300 12 | 318.5 | 6.9 [53.0( 40 [31.3| 45 |35.2| 65 |50.5|10.3|79.1[17.4| 131 | 25.4| 185 | 83.3| 237
350 14 (3556 | 79677 — [ — | = | — | = | — |11.1]|95.3]|19.0| 159 | 27.8] 227 | 35.7| 284
400 16 [4064 | 79 |776| — | — | — | — | = | — |12.7| 125|21.4 | 205 | 30.9| 289 | 40.5 369
450 18 |4572 | 79 (875 — | — | = | = | = | — [14.3] 158 [23.8 | 257 | 34.9 | 367 | 45.2| 464
500 20 |5080 |79|974] — | — | = | = | = | — |156.1| 185|26.2| 314 | 38.1 | 446 | 50.0| 570
550 2 [s588 | — | — | = | = | = | = | = | — |169]| 215|286 378 | 41.3| 532 | 54.0( 679
600 24 (6096 | — | — | = | — | = | — | = | — |17.5]| 258 |31.0| 447 | 46.0| 646 | 59.5| 815
650 26 |6604 | — | — | _ | _ | — | — | — | — [18.9] 302 |34.0| 531 |49.1| 748 | 64.2 953




INA TDERTDER (EJMA $5%)
Extension list of pipe (Extract from EJMA)

m E(T)

Temperature  Carbon steel Stainless steel

-30 -0.545 -0.792 -0.504
-20 -0.435 -0.635 -0.407
-10 -0.330 -0.478 -0.309
0 -0.230 -0.326 -0.213
10 -0.117 -0.175 -0.117
20 -0.015 -0.016 -0.012
30 +0.103 +0.152 +0.099
40 0.218 0.321 0.209
50 0.328 0.488 0.318
60 0.442 0.654 0.424
70 0.553 0.824 0.533
80 0.670 0.994 0.643
90 0.784 1.162 0.749
100 0.917 1.332 0.862
110 1.044 1.504 0.989
120 1.153 1.674 1.087
130 1.270 1.847 1.199
140 1.403 2.021 1.312
150 1.527 2.193 1.423
160 1.660 2.367 1.535
170 1.790 2.545 1.652
180 1.922 2.725 1.768
190 2.059 2.905 1.886
200 2192 3.086 2.004
210 2.328 3.268 2132
220 2.470 3.449 2.263
230 2,606 3.634 2,396
240 2,743 3.816 2.526
250 2.880 3.996 2.658
260 3.017 4.175 2.784
270 3.160 4.355 2.918
280 3.309 4.535 3.050
290 3.454 4.723 3.193
300 3.602 4.909 3.837
310 3.750 5.097 3.480
320 3.895 5.282 3.624
330 4.057 5.470 3.767
340 4.210 5.660 3.910
350 4.367 5.851 4.054
360 4.520 6.040 4.200
370 4.672 6.230 4.351
380 4.836 6.423 4.506
390 4.995 6.617 4.662
400 5,149 6.813 4.816
410 5.310 7.004 4.973
420 5.471 7.198 5.127
430 5.633 7.394 5.284
440 5.796 7.594 5.437
450 5.972 7.800 5.604
460 6.140 7.998 5.705
470 6.304 8.192 5.927
480 6.473 8.394 6.088
490 6.636 8.695 6.300
500 6.798 8.796 6.520
510 6.959 9.000 6.743
520 7121 9.204 6.933
530 7.284 9.406 7.160
540 7.445 9.605 7.378
550 7617 9.814 7.468
560 7.788 10.015 7.565
570 7.962 10.217 7.658
580 8.135 10.428 7.750
590 8.310 10.637 7.843
600 8.475 10.838 7.937
610 8.635 11.042 8.210
620 8.790 11.237 8.405
630 8.946 11.452 8.601
640 9.104 11.655 8.802
650 9.268 11.859 9.006
660 9.437 12.059
670 9.603 12.264

mEICHIFDELRFSIN (JIs B8265 ki)

Basic allowable stress at each temperature (Extract form JIS B8265)

#E(C)  gys304 sSUS316 SUSBI6L SUS 321

Temperature

-268 = = 115 =
-196 129 130 115 129
-100 129 130 115 129
-80 129 130 115 129
-60 129 130 115 129
-45 129 130 115 129
-30 129 130 115 129
-10 129 130 115 129
0 129 130 115 129
40 129 130 115 129
75 125 130 115 125
100 122 129 115 122
125 118 128 112 118
150 114 127 110 115
175 113 126 109 114
200 112 125 108 113
225 111 125 106 113
250 110 124 103 113
275 110 122 101 113
300 110 119 98 113
325 110 117 96 113
350 110 114 95 113
a7s 109 112 93 113
400 107 111 91 113
425 105 110 90 113
450 103 108 88 113
475 102 108 - 113
500 100 107 - 113
525 98 106 == 111
550 92 105 = 91
575 79 928 - 60
600 64 81 — 44
625 52 65 — 33
650 42 50 - 25
675 33 39 - 18
700 27 30 - 13
725 21 23 - 9
750 17 18 - 6
775 14 14 — 4
800 11 11 = 3
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W JIS 5K75 (JIS B2220)

HA5 v EE : RF

JIS 5K Flange (JIS B2220)

HAG v N : FF

h "jl---_.._P \ T S
| [ |
A L g | '
: | c
0. D. Q. D.
& -‘ ws TR Eafy . :
D p
@ | ® 0.D. t f g 5 N h
50 2 60.5 130 14 2 85 105 4 15 Mi2
65 2% 76.3 155 14 2 110 130 4 15 Mi12
80 3 89.1 180 14 2 121 145 4 19 M16
100 4 114.3 200 16 2 141 165 8 19 M16
125 5 139.8 235 16 @ 176 200 8 19 M16
150 6 165.2 265 18 2 206 230 8 19 M16
200 8 216.3 320 20 2 252 280 8 23 M20
250 10 267.4 385 22 2 317 345 12 23 M20
300 12 318.5 430 22 3 360 390 12 23 M20
350 14 355.6 480 24 3 403 435 12 25 M22
400 16 406.4 540 24 3 463 495 16 25 M22
450 18 457.2 605 24 3 523 555 16 25 M22
500 20 508.0 655 24 3 573 605 20 25 M22
(550) 22 558.8 720 26 3 630 665 20 27 M24
600 24 609.6 770 26 3 680 715 20 27 M24
W JIS 10K7Z27 (JIS B2220)  JIS 10K Flange (JIS B2220)
3 q Bo
I =0 g ad
nin 0 d
w | ® 0.D. t f g G N h
50 2 60.5 155 16 2 96 120 4 19 M16
65 2 76.3 175 18 2 116 140 4 19 M16
80 3 89.1 185 18 2 126 150 8 19 M16
100 4 114.3 210 18 2 151 175 8 19 M16
125 5 139.8 250 20 2 182 210 8 23 M20
150 6 165.2 280 22 2 212 240 8 23 M20
200 8 216.3 330 22 2 262 290 12 23 M20
250 10 267.4 400 24 2 324 355 12 25 M22
300 12 318.5 445 24 3 368 400 16 25 M22
350 14 355.6 490 26 3 413 445 16 25 M22
400 16 406.4 560 28 3 475 510 16 27 M24
450 18 457.2 620 30 3 530 565 20 27 M24
500 20 508.0 675 30 3 585 620 20 27 M24
(550) 22 558.8 745 32 3 640 680 20 33 M30
600 24 609.6 795 32 3 690 730 24 33 M30




W JIS 20K7772 (JIS B2220)  JIS 20K Flange (JIS B2220)
EHd 1
12 : e = o 2
(A) B) 0.D. t f E C N h
50 2 60.5 155 18 2 96 120 8 19 M16
65 21 76.3 175 20 2 116 140 8 19 M16
80 3 89.1 200 22 2 132 160 8 23 M20
100 4 114.3 225 24 2 160 185 8 23 M20
125 5 139.8 270 26 2 195 225 8 25 M22
150 6 165.2 305 28 2 230 260 12 25 M22
200 8 216.3 350 30 2 275 305 12 25 M22
250 10 267.4 430 34 2 345 380 12 27 M24
300 12 318.5 480 36 3 395 430 16 27 M24
350 14 355.6 540 40 3 440 480 16 33 M30x3
400 16 406.4 605 46 3 495 540 16 33 M30X3
450 18 457.2 675 48 3 560 605 20 33 M30x3
500 20 508.0 730 50 3 615 660 20 33 M30x3
(550) 22 558.8 795 52 3 670 720 20 39 M36 X 3
600 24 609.6 845 54 3 720 770 24 39 M36 X3
B 72>2Z150" (ANSI-JPI) class150* (ANSI-JPT)
h
|
l T 7
: °[ 2 % : JZ
o |
I . el -
J D D sy H
(A) | (B) 6] X R Q Y c N h
50 2 150 78.0 92.1 17.5 24 120.7 4 19 % UNC | mi6
65 | 244 180 90.0 104.8 20.7 27 139.7 4 19 % UNC | Mmi6
80 3 190 108.0 127.0 22.3 29 152.4 4 19 5 UNC | Mmi6
100 | 4 230 135.0 157.2 22.3 32 190.5 8 19 %4 UNC | Mi6
125 | 5 255 164.0 185.7 22.3 35 215.9 8 22 % UNC | m20
150 | 6 280 192.0 215.9 23.9 38 241.3 8 22 % UNC | M20
200 | 8 345 246.0 269.9 27.0 43 298.4 8 22 % UNC | M20
250 | 10 405 305.0 323.8 28.6 48 362.0 12 26 % UNC | M24
300 | 12 485 365.0 381.0 30.2 54 431.8 12 26 “UNG | M24
350 | 14 535 400.0 412.8 33.4 56 476.3 12 29 1 UNC | M27
400 | 16 595 457.0 469.9 35.0 62 539.8 16 29 1 UNC | M27
450 | 18 635 505.0 533.4 3s.1 67 577.9 16 3z 144-8UN | M30x3
500 | 20 700 559.0 584.2 41.3 71 635.0 20 3z 1%4-8UN | Maox3
600 | 24 815 663.0 692.2 46.1 81 749.3 20 a5 144-8UN | M3oxa
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Order Application for Expansion Joints

O #
Nominal dia.

iR
Over all length

& 71 ke)

Reaction force

Hy B
Quantity

fERAA &R

Media and it's velocity

£ 73 (MPa)
Pressure

FEEN
Design
pressure

{EREN

Operating
pressure

7ANEN

Test
pressure

fEFEE (C)

Operating temperature

7 e 1 L7
% Flange

S

A & (BE%k)
Welded
(Groove)

Z D fth
Other

103uuog

~XO—X
Bellows

Xt

bl

i B
Extended end

[eus1e

W 80
Flange

{E &) & (mm)

Deflection

#7515

Axial
Deflection

S

Lateral
Deflection

BZ
Angular
Deflaction

RAfEROE

Expected life cycle

Coating specification

TBRVOEHHE

Presence

EFHER - itk

Special application requirements

and ship's classification
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Precaution for the Expansion Joints Installing

757 YDEEHEICTERELSIESL,
- 7SV IESEOEPHEYIEENORAICIEDF T,
fff%@%iﬁ%’f@ﬁ?@‘l’ﬁ[cE%ﬁb‘-?‘cﬁffﬁ‘ ECERIICE® S —E ChEsR
t._!LL/\'O

/\‘:D_XI;T lJ b-_ '\E?o
EREEESORO—AIFRTIDOT, BMEERTACHPENDEFT,
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CBAEROP—I )y IEBEBUVCIEE. NO—XHICOIEEFICITFE
BHI—EFCE>TLEEL,
BEEHEB T, NO—X(CHEEES THT EIFHERICHITTLEE,

MR, BEEGRZE CHEERL EE 0.

- ARINSBBAEE . KEIDY—)LRA ~ NCIEROBHHOBHEICHE
S TERELFEE W,

- FR, WEERHRNRL CHZbOIMARREEREDS X, B
fFT< A,

d—=JbrtEy b~ GRy bEY ) IEDVWT

- HREFEEOEREEEBLC. REEENS5IR (FeldER) LTI TeEPHDET,

FEPRFDE UK EBUEAR SER L IEEL,

v bRILMETAOY BRIV FMEDWT
2w MR MRS TERO A LT EEW, (YVFIFv )
s A0 KR RMEERDAHEHEWNTLEEL. (FTILTFv R)

540w FiR)L SEAREPHIEICE DN, RAODSOBBEDRL PEEERIEL T, A—7 > h—

DR ICE S RREICHRZESZ &7,

Care on contact face of flange
- Any scratch or sticks on flange's contact face may cause leakage.

Please be careful when flange is left stored and make sure prior to piping application.

Bellows is delicate

+ As bellows, that is main part of expansion joints, is of thin plate, it may be likely depressed or
scratched by means of slight shock. Those may cause leakage or inclination of operation.

To make sure of flow and installation direction

* In the case of inner tube is assembled, piping shall be in the direction as indicated with arrow

mark label or painting.

* Please install in accordance with the products drawing in case direction of installation is clearly

shown.

Cold-set (Hot set)

+ It should be considered that allowable reaction force in the piping. The length of expansion
joints may be extended or compressed to suit the installing distance. Please contact our
designer if the usage and / or operating conditions are considerably changed.

Shipping rod & Tie rod

+ Shipping rod must be removed after installation. (Single nut)

* Tie rod must be remained after installation. (Double nut)

* Tie rod is used to restrict both pressure thrust and
over-expansion or over-compression, as swelling and irregular
movement caused by reaction force.

In the event of a anchor failure.
It can restrain the displacement of expansion joints.

it CiEER
=) # No.

CER#
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