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Historical note

The rolling expansion of tubes can be traced back to nineteenth century
industrial England. The manufacture of steam boilers for the great steam
ships, locomotives and industry lead to the construction of the first rudimentary
tube expanders. The end of the nineteenth century provides firm documentary
evidence with the founding of the first tube expander factory in the United
States. In Germany too, during the inter-war years, some small workshops
devoted a part of their work to the production of these tools.

The enormous investments in oil refineries, petrochemical and chemical
industries, power stations, the development of air conditioning systems,
desalination and many other sectors, gave rise to corresponding increases
in energy consumption. This lead to the design of increasingly large and more
sophisticated tube bundle heat exchangers, with a great variety of design
features, materials and configurations.

It was in this development context at the end of the nineteen fifties that Mr.
Franco Agostino was afforded the opportunity to learn the art of making tube
expanders by an old German manufacturer, Mr Albert Otto. From that time,
and thanks to the determination and perseverance of these men, Mr. Agostino
was able to start up the small ltalian factory that a few years later became,
Maus ltalia.

Today Maus ltalia has risen to a position of world leadership thanks to the
tireless work of many collaborators and the belief of an Italian clientele which
is exceptionally active in the international marketplace.

With the publication of this new catalogue, Maus ltalia wishes to make the
technician’s job of choosing the right product easier.

Nocées historicas

A mandrilagem de tubos tem as suas raizes na Inglaterra industrial do século
XIX. A construgéo das caldeiras a vapor dos grandes navios, das locomotivas
e das industrias levou os técnicos a fabricarem os primeiros mandris
rudimentares de expandir tubos.

No final do século XIX encontramos elementos certos e documentados com
a fundacéo da primeira fabrica de “Tube expander” nos Estados Unidos da
América. Na Alemanha também, entre as duas guerras, desenvolvem-se
algumas pequenas oficinas que dedicam uma parte da sua actividade a estas
ferramentas. O aumento inimaginavel do consumo de energia de entéo, com
os grandes investimentos em equipamentos para a refinacao do petroleo, na
petroguimica e na quimica, nas centrais eléctricas, o desenvolvimento das
tecnologias do condicionamento do ar, do processo de abrandamento da
agua salgada dos mares e outras dezenas de sectores levaram a projectar
permutadores de calor de feixe de tubos sempre maiores e sempre mais
sofisticados, com desenhos, materiais e formas mais diversificados.

E neste contexto de desenvolvimento que no final dos anos 50 o sr. Franco
Agostino aproveitou a oportunidade, apresentada por um fabricante aleméo
anciao, o sr. Albert Otto, de aprender a arte do fabrico de mandris para
expandir tubos. Desde entdo, gracas a uma coragem indomada e a persisténcia
tipica destes homens, o sr. Agostino deu inicio a pequena fabrica italiana
que alguns anos depois seria a Maus ltalia.

Hoje, a Maus Italia alcancou niveis de lideran¢a mundial, gragas a colaboradores
que ndo pouparam energia e a uma clientela italiana extraordinariamente
activa no campo internacional, que acreditou em nos.

Com a edig¢éo deste novo catalogo, a Maus ltalia pretende facilitar o trabalho
do técnico na escolha do produto.

=

La historia

El abocardado de los tubos tiene sus raices en la revolucién industrial inglesa
del siglo XIX, cuando para la construccion de las calderas de vapor de los
grandes buques, de las locomotoras y de las industrias, los técnicos
comenzaron a fabricar los primeros y rudimentarios mandrinos expansionadores.
A fines del siglo XIX ya existen elementos ciertos y documentados sobre la
fabricacion de estos Utiles, con la fundacién de la primera fabrica de “Tube
expander” en Estados Unidos de América. En el periodo entre las dos guerras,
también en Alemania se desarrollaron algunos talleres pequefos que dedicaban
a esas herramientas una parte de sus actividades. El aumento del consumo
de energia, inimaginable en aquellos tiempos, con las grandes inversiones
en refinerias de petroleo, en plantas petroquimicas y quimicas, en centrales
eléctricas, en el desarrollo de las tecnologias para el acondicionamiento del
aire, en los tratamientos de desalinizacién del agua salada del mar y en otras
decenas de sectores, han dado como resultado la realizacion de proyectos
para cambiadores térmicos multitubulares cada vez mas grandes y mas
sofisticados, de diferentes disefios, materiales y formas.

En dicho contexto, a fines de los afios cincuenta, el Sr. Franco Agostino
aprovechd la oportunidad que le fue ofrecida por el Sr. Albert Otto, fabricante
aleman ya anciano, de aprender el arte de la construccion de los mandrinos
expansionadores. Desde entonces, gracias a su coraje indémito y a la
obstinacién tipica de esos hombres, el Sr. Agostino dio el puntapié inicial a
esa pequefa fabrica italiana que afos después se convertiria en Maus ltalia.
Actualmente, Maus ltalia ha alcanzado un nivel de primacia mundial, gracias
a sus colaboradores, que no han escatimado en ofrecer sus energias, y a una
clientela italiana extraordinariamente activa en el campo internacional, que
ha creido en la empresa.

Con la publicacion de este nuevo catélogo, Maus ltalia desea facilitar el trabajo
del técnico en la eleccién del producto.

UcTopuyeckas cnpaBka

MeTopa pasBasnbLoBKM 6bin n306peTeH B AHrnum B 19-m Beke. CTpouTenscTeo
napoBbIX KOTMOB N5 60bWKX CY0B VI NapOBO30B M bbicTpas
VHAYCTpUanu3aumsa NpuBenn K Co34aHnIo NepBbIX MPUMUTUBHBLIX MHCTPYMEHTOB
Ans passasnbLoBKu Tpyo6.

lMepBoe npeanpusTVe NO BbIMyCKY BanbLOBOK Obl10 ocHoBaHo B CLUA B
koHue 19 Beka. B 20x - 30x rogax B epMaHny Takxxe NosBnstoTCA HebomMbLUMe
mMacTepckue, cpeay nNpoyei NPoayKLMK BbinycKatowme 1 BanbLOBKMU.
Peskoe yBenuyeHne notpebnenns aHeprm Aano ToNHeK pasBuTIio HehTAHON,
He(hTEXUMNYECKON, XMMUYECKOIA 1 3HEPreTUHECKON 0Tpacnen.

HoBble TexHONorMn, Takne Kak KOHANLMOHMPOBaHVE BO3/yxa, ONPEeCcHeHVe
MOPCKOW BOAbI 1 pa3paboTKn BO MHOXXECTBE [pYrux oTpacnei
NPOMBILLIIEHHOCTW TpeboBasin NPUMEHEHNS TENNOOOMEHHNKOB BCE 6OMbLUMX
pa3mepoB ¢ ny4kamm Tpy6 n ¢ MHoroobpasvem hopmM 1 MaTepruanos.

®paHKo AroCTUHO Hay4WICA U3rOTOBIEHMIO BanbLOBOK Y KOHCTPYKTOpa
An6epta OTT0. Nocne 3TOro oH OCHOBbIBAET HeboNbLLYHO habpuKy y cebs
Ha poavHe, B Mitanum. CnycTs HECKOMbBKO NET 3Ta (habpuka 6yaeT Ha3blBaThCS
MAUS ltalia.

CerogHs chupma MAUS ltalia gocTvrna nepeeHCTBa Ha MMPOBOM YPOBHE
6narofjaps cBOe NepBOKNaCcCHON NPOAYKLMKW, TPYAONOOUBLIM COTPYAHUKAM
1 aKTUBHOCTU KITMEHTOB.

M3paHvnem Hosoro kaTanora coupma MAUS ltalia cTapaeTcs nomoyb
creunanucTy NpasubHO BbIGPATb HYXXHbIA MHCTPYMEHT.
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Rolling expansion

Tube expansion is a mechanical cold-deformation process that makes it
possible to produce a sealed joint between the tube and tube-sheet.

The process consists of expanding the tube and reducing the wall thickness
against the surface of the hole in the tube-sheet using a special tool, the tube
expander.

How the process works

Briefly, the tube material is cold-deformed until the yield strength is exceeded
and the material enters the plastic deformation state while the material of
the tube-sheet remains in the elastic deformation state.

For this reason it is advisable to use a material for the tube-sheet that has a
higher yield strength than the tube.

How to calculate the tube diameter
A formula for calculating an approximate theoretical value of the inside
diameter djm of the expanded tube is as follows:

dim=di+Df-de) +[2X (2% + 12%) x sp ]
where:

d; tube inside diameter (before rolling)
Dr diameter of hole in the tube-sheet
de tube outside diameter (before rolling)
sp tube wall thickness

The degree of rolling is defined in terms of the percentage reduction in tube
wall thickness:

2% + 6%
7% +12%

o light =
e heavy =

Reliable results are of course based on the technicians’ experience and
preliminary trials carried out on identical tubes.

The theoretical value of dj, is compared with the empirical value obtained
from trial rolling in order to obtain the desired wall thickness reduction.

®aaus

Fig. TE2-F1
Puc.
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El abocardado

El abocardado de los tubos es un proceso de deformacion mecanica en
frio que permite obtener el acoplamiento estanco entre el tubo y la placa
de tubos. El proceso se obtiene por expansion del tubo y reduccion del
grosor de la pared contra la superficie del agujero de la placa de tubos gracias
al empleo de una herramienta especial: el mandrino expansionador.

Por qué se produce

En breve se puede decir que el material del tubo es deformado en frio hasta
superar el limite de alargamiento entrando en el campo de la deformacién
plastica, mientras que el material de la placa de tubos queda en el campo
de la deformacion elastica.

Por tal motivo se aconseja utilizar un material con limite de alargamiento
mayor para la placa de tubos respecto del tubo.

Como se calcula
Una férmula de calculo del valor teérico indicativo del diametro interior del
tubo abocardado djm, es la siguiente:

dim=di+(Dr-de) +[2Xx (2% + 12%) x sp ]
donde:

d; diametro interior del tubo (antes def abocardado)

Ds diametro del agujero preparado en la placa de tubos
de didmetro exterior del tubo (antes del abocardado)
sp espesor del tubo

El abocardado se define segun el porcentaje de aplastamiento de la pared:

2% + 6%
7% +12%

* ligero
o fuerte

Logicamente, una produccion fiable depende de la experiencia de los técnicos
y de los ensayos preliminares realizados en simulaciones.

El valor teérico dj, se compara con el valor medido empiricamente después
de los abocardados de prueba hasta obtener los valores de aplastamiento
deseados.
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Fig. TE3-F1
Puc.
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A mandrilagem

A mandrilagem dos tubos é uma maquinagem de deformacao mecanica
a frio que permite obter o acoplamento estanque entre o tubo e a placa de
tubos. O processo é feito por meio da expansao do tubo e reducéo da
espessura da parede contra a superficie do furo da placa de tubos, gracas
a utilizacdo de uma ferramenta especial: 0 mandril para expandir tubos.

E por que ocorre

Resumidamente, pode-se dizer que o material do tubo é deformado a frio
até superar o ponto de deformacéo entrando no campo da deformacgao
plastica, enquanto o material da placa de tubos permanece no campo da
deformacao elastica.

Por este motivo, recomenda-se utilizar um material com ponto de deformagao
superior para a placa de tubos relativamente ao do tubo.

Como calcular
Uma férmula de célculo do valor teérico de orientagdo do diametro interno
do tubo mandrilado dim € a seguinte:

dim=di+Ds-de) +[2x (2% + 12%) x sp ]

onde:
di diametro interno do tubo (antes da mandrilagem)
Dy diametro do furo preparado na placa de tubos
de didmetro externo do tubo (antes da mandrilagem)
sp espessura do tubo

A mandrilagem ¢ definida consoante o percentual de esmagamento da parede:

=2% + 6%
=7% +12%

° Jeve
o forte

A experiéncia dos técnicos e os ensaios preliminares feitos em simuladores
s8o a base de uma producéo fiavel.

O valor tedrico dim deve ser comparado com o valor medido empiricamente
apos as mandrilagens de ensaio até obter os valores de esmagamento
desejados.

=

PasBarnbLyoBKa

PasBanbuoBka Tpyb - 3T0 06paboTka MeTo[0M XON0L4HOM
MexaHu4eckon gedopmaLm, No3BonAoLLas nomy4nTb repMeTuiHoe
coeuHeHue Mexay Tpyboi u TpybHou gockoun. CoeanHeHne
[OCTUraeTcs pacLumMpeHnem Tpybbl C yMEHbLUEHEM TOMLLMHBI €€ CTEHKMN
B OTBEPCTUMN TPYOHOW AOCKM NPY MOMOLLM CreLmanbHOro MHCTPYMEHTa
- BasbLOBKMU.

Kak nget npouyecc

MaTtepuan Tpy6bl fedhopMupyeTcs XonoAHbIM CNoco60M BNAOTh A0
NpeBbILEHNSA Npefena TeKy4ecTu, BXoAsa B 0611acTb NNacTU4ecKon
Aedopmaumu, B TO BpeMs Kak matepuan TpybHOM fOCKM ocTaeTcs
B 06nacTu ynpyrov gecdopmanumn.

Mo aTon npuyrHe, Ans TpyOHOM [OCKM PEKOMEHAYETCS NCMOoNb30BaTh
maTepuan ¢ npefenioM TeKy4ecTu Bbille, Yem y caMomn TPy6bl.

Cnocob pacyeta
dopmyna pacyeTa NpM6IN3NTENbHOrO TEOPETUYECKOro 3HAYEHMS
BHYTPEHHEro AgnameTpa pasBasbLoBaHHOM Tpy6bbl dim - cnegyowas:

dim=di+ (Df-de) +[2x (2% + 12%) x sp ]

roe:
d; BHYTPEHHWI auameTp Tpy6bl (nepes pa3BasibLioBKOM)
Ds AvameTp OTBEepCTUs B TPYOHON JOCKe
de Hapy>XHbIi AguameTp TpyObl (Mepes pa3BasibLoBKOM)
sp TOJNLWMHA CTEHKM TPYObl

CTeneHb pa3BasbLOBKY ONpeAensieTcs Ha OCHOBE MpoLeHTa
YMEHbLUEHUSI TONLYMHbI CTEHKU TPYObI:

e fierkas = 2%- 6%

ecunbHast = 7% -12%

Pabouve napameTpbl ANs onpegenennsa amameTpa foNbXKHbl ObITb
YCTaHOBSIEHbI HA OCHOBE MPOO6HbIX Pa3BasibLIOBOK.

TeopeTn4eckoe 3Ha4eHme dim JOIMKHO COMOCTaBNATLCSA C PAKTUHECKM
3HayeHneM, U3MepeHHbIM Nocsie NPO6HOM pa3BarbLOBKW, BNIOTb 40
nosy4eHns HeobXxoAMMbIX 3Ha4eHnn gedopmalum matepvana.

Oy



The tube expander

The tube expander is a tool made from heat-treated alloy steel which is
................ resistant to wear and metal fatigue. It consists of four main parts:

¢ 1 - cage (main body)

e 2 - mandrel (rotating conical shaft)
——————— = ¢ 3 - rolls (conical cylinders)

e 4 - thrust collar (spacer)

Working process

@ The tube expander with the mandrel withdrawn is inserted by the operator
into the tube until the thrust collar comes into contact with the tube-sheet.

(b) Rotating and pushing forward the mandrel brings it into contact with the rolls.

i (¢) The rolls in turn start to rotate due to friction and on coming into contact

Fig. TE4-F1 with the tube impart a rotary movement to the cage causing the mandrel

Puc. to move forward.

¢ [n traditional tube expanders the forward movement of the mandrel is
caused by the inclination of the roll axis in the cage. In tube expanders
with rolls having parallel axis the mandrel is pushed forward by a mechanical
or hydraulic thrusting device.

@The rolls, expanded by the advance of the mandrel, press the tube until
it touches the hole in the tube-sheet and then by further rolling the tube
wall thickness sp is compressed against the wall of the hole in the tube-

sheet.

@ Once the desired degree of rolling is reached, reversing the mandrel’s
direction of rotation releases the expander in the tube.

The process of rolling expansion as described is used industrially with tube
_________________ expanders driven by portable or fixed machines with adjustable torque control,
known as rolling machines, of which Maus ltalia is a leading manufacturer.

Fig. TE4-F2
Puc.

O mandril para expandir tubos

O mandril para expandir tubos € uma ferramenta construida com agos ligados
submetidos a tratamento térmico com caracteristicas de resisténcia ao
desgaste e a fadiga. E composto de quatro partes principais:

¢ 1 - gaiola (corpo principal)

¢ 2 - agulha (eixo conico rotatorio)

* 3 - roletes (cilindros conicos)

* 4 - corpo do expansor (espagador)

Processo de maquinagem

@ O mandril, com a agulha completamente recuada, € introduzido pelo
operador no tubo até quando o corpo do expansor apoia contra a placa de tubos.
Fig. TE4-F3 @ A agulha, posicionada em rotagéo e empurrada para frente, encosta-se
5 nos roletes.
Pue. @ Os roletes, por atrito, iniciam a girar e, entrando em contacto com o tubo,
imprimem um movimento rotatério a gaiola causando o avango da agulha.

e O avango da aguiha é obtido, nos mandris tradicionais, gragas a inclinagcdo
do veio dos roletes na gaiola.
Nos mandris de roletes de veio paralelo, o avanco da agulha é obtido com
o auxifio de um dispositivo de impulso mecénico ou hidraulico.

@ Os roletes expandidos pelo avango da agulha comprimem o tubo até que
este fique aderente ao furo da placa e, por um processo de laminagdes
sucessivas, chega-se ao esmagamento da espessura sp do tubo contra
as paredes do furo da placa.

@ Alcangado o valor de mandrilagem desejado, a inversao de rotagéo da
agulha faz com que o mandril se solte do tubo.

O processo de mandrilagem descrito € aplicado no campo industrial motorizando
0s mandris para expandir tubos com maquinas portateis ou fixas com controlo
de bindrio, denominadas mandriladoras, das quais a Maus ltalia é fabricante
lider no sector.

©yALs
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Tube Cage Mandrel Rolls

Tubo Jaula Aguja Rodillos
Tubo Gaiola Agulha Roletes
= Tpy6a O6oiima HopH Ponukn

El mandrino expansionador

El mandrino expansionador es una herramienta que se fabrica en aleacion de
acero sometida a tratamiento térmico que le otorga una elevada resistencia
al desgaste y a la fatiga. Esta compuesto de cuatro partes principales:

¢ 1 - jaula (cuerpo principal)
* 2 - aguja (eje conico giratorio)
¢ 3 - rodillos (cilindros cénicos)
¢ 4 - cabezal (distanciador)

Proceso de mecanizado

El operario introduce el mandrino (con la aguja colocada completamente @~ @ S ===_"_=
hacia atrés) en el tubo hasta que el cabezal haga contacto con la placa de tubos.
(b) La aguja, girando y avanzando hacia adelante, se acerca a los rodillos.

(c) Los rodillos comienzan a girar por friccion y, al tener contacto con eltubo, === ====——"""
hacen girar la jaula, determinando el avance de la aguja. ()

* En Jos mandrinos tradicionales, la aguja avanza gracias a /a inclinacion del
eje de los rodillos en la jaula. Fig. TE5-F1
En los mandrinos de rodillos con eje paralelo, la aguja avanza gracias a un Puc.
dispositivo de empuje mecanico o hidraulico.

Los rodillos, expandidos por el avance de la aguja, comprimen el tubo
asta hacerlo adherir al agujero de la placa y, por un proceso de laminado,
se obtiene el aplastamiento del espesor sp del tubo contra las paredes del
aguijero de la placa.
@ Una vez logrado el abocardado deseado, la aguja invierte el sentido de
rotacion, desbloqueando el mandrino del tubo.

El proceso de abocardado se utiliza en el sector industrial, motorizando los
mandrinos expansionadores con maquinas portatiles o fijas con control de
par llamadas abocardadoras. Maus Italia es lider en la fabricacion de estas
maquinas.

-

BanbyoBka

BanbLioBKa - 3TO MHCTPYMEHT, BbINOMHEHHbIN N3 NpoLuewen
TepMUYECKYH 06paboTKy NErMpoBaHHON CTarnu, 061afaroLein BbICOKUMI
XapaKTepucTMkamm yCTOMYMBOCTM K U3HOCY 1 cTapeHuto. OHa cocTomT
13 YeTbIpEX OCHOBHbIX YacTel:

¢ 1 - o6o1ma (OCHOBHOIA KOpMyC)

* 2 - NOPH (BpaLLAIOWMIACH KOHUYECKUA Ban)
* 3 - ponuKM (KOHNYECKMe LNMHAPbI)

* 4 - onopHas ronoeka (ynop)

lpoyecc obpaboTku

(@ BarnbLoBKa ¢ NONHOCTbIO OTBEAEHHBIM HA3a/ AOPHOM BCTABMSETCS
onepaTopom B Tpy6Oy, BMIOTb A0 KacaHWs FOfIOBKU 1 TPyOHOWN [OCKN

(6) [opH BpallaeTca v ABUraeTcs Brepes A0 KOHTaKTa ¢ poniMKamu.

(B) lNMopa BO3AEVCTBMEM TPEHWA POSTUKMU NPUBOAATCSA B ABMXEHME N,
BCTynasi B KOHTaKT C Tpy6oW, obecrneynBatoT BpallaTenbHoe
[ABVDKeHne 06oMMbl 1 nogady AopHa.

° B 0bbI4HbIX Ba/bLOBKax nogada gopHa ocyLyectansiercsi bnarogaps
HaKJ/10Hy OCv POJIUKOB B obolinme. "
B BanbLoBKkax ¢ napasiesbHbIMU OCSIMU POJIMKOB rojaqa fjopHa Fig. TE5-F2
OCYLUECTB/ISIETCSI C MMOMOLLbIO MEXaHNHECKOro Ui MAaPaBInyecKoro Puc.
rnogaroLyero MexaHu3ma.

(r) PasBepeHHble N0 NOCTynaTerbHbIM BO3AEACTBEM AOPHA PONNKM
paclwmpstoT Tpyby BNOTb 40 ee NpueraHns K oTBEpCTMiO TpyOHOM
[OCKW, a o AencTemem nocneayowmx npoLeccos npokara
MaTepuana ocyLecTBNSETCS CAABMUBaHNE TOMWMUHbLI CTEHKU TPY6bl
SP 1 ee NPWKNM K CTEHKaM OTBEPCTUSA TPYOHOWN JOCKM.

@) Tocne JOCTKEHsS HEOGXOANMON CTEMNEH Pa3BaribLOBKN PEBEPCHOe
BpalleHne BepeTeHa 0CBOOOXJaeT BasnbLOBKY U3 TPYObI.

OrnmcaHHbIV MpoLecc pasBasibLOoBKU B MPOMbILLIEHHbIX YCI0BUSX
BbIMOJIHSIETCS C MOMOLLbIO MOPTATUBHBIX U CTaLUOHEPHbLIX
BasIbL{OBOYHbIX ABUraTesies C KOHTPOIeM KPYTSILLEro MOMeHTa, MUPOBbIM
nngepom B pon3BOACTBE KOTOPbIX aBnsieTcs hupma Maus Italia.

Fig. TE5-F3
Puc.
I%AUS TE-5
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Choosing the right
tube expander series

The choice of series and size of
tube expander is based on certain
technical parameters, the basic
data being the dimensions of the
tube and the depth of rolling.

With the help of the legend below
and table TE8-T1 on the next pa-
ge, it is possible to get a rough
idea for identifying the right series.
Once the tube expander series
has been identified it is easy to
determine the size from the spe-
cification tables according to the
dimensions of the tube.

However, our technicians are at
your disposal to help in making
the right choice and if necessary
they can suggest special ver-
sions.

=

Seleccion de Ia serie
del mandrino

La serie y el tamano del mandrino
se seleccionan en funcion de los
conocimientos de algunos para-
metros técnicos; los datos funda-
mentales son las medidas del tubo
y la profundidad de abocardado.

Con la ayuda de la leyenda y de
la tabla TE8-T1 de la siguiente
pégina, es posible orientarse para
identificar la serie.

Una vez identificada la serie del
mandrino, el tamano es facil de
obtener en las tablas especificas
segun las medidas del tubo.

De todas maneras, nuestros téc-
nicos estan a su disposicion pa-
ra ayudarle a elegir correcta-
mente el mandrino y, de ser
necesario, proponerle solucio-

Escolha da série do
mandril

A escolha da série e, de seguida,
da medida do mandril esta subor-
dinada ao conhecimento de al-
guns parametros técnicos; os da-
dos fundamentais sdo as
dimensdes do tubo e a profundi-
dade de mandrilagem.

Com a ajuda da legenda a seguir
e da tabela TE8-T1 da pagina se-
guinte, é possivel obter uma pri-
meira orientacé@o para identificar
a série.

Uma vez identificada a série do
mandril, é facil obter a medida
por meio das respectivas tabelas
de acordo com as dimensdes do
tubo.

De qualquer maneira, os nossos
técnicos estdo ao seu dispor
para orientar na escolha cor-
recta e, eventualmente, propor

=

Bbi160op cepun
BalibLjOBKH

Bbibop cepun, a 3aTem 1 pasvepa
BarnbLOBKW, 3aBUCUT OT
HEKOTOPbIX TEXHNYECKMNX
napameTpoB. OCHOBHbIMM
OaHHbIMU ABNAKOTCA pa3mepbl
Tpy6bl U rNybrHa pas3BanbLOBKU.
C nomoLLbto JAHHOrO NepeyHs n
Tabmvupbl TES-T1 Ha crnegytowen
CTpaHULe MOXKHO NoNy4nTb
NepBUYHYIO UHOpMaLMio Ans
Bblbopa cepum.

Onpepaenue cepuio BanbLOBKY,
pa3mep nerko onpeaenuThb no
cneumanbHbIM Tabnuuyam,
COrnacHo pasmepy Tpyo6bil.

Hatum cneymanncTbl HaxogsaTcs
B BalueM pacriopsiKeHnn [ns
nomoLyy B npaB1/IbHOM Bbi6ope
U NpegrioXeHns crneymuanbHbIX
UCMONTHEHUN.

nes especiales. medidas personalizadas.
Tab. TE6-T1
Tab6.
de tube outside diameter didmetro exterior del tubo diametro externo do tubo Hapy>XHblii AMameTp Tpy6bl
sp tube wall thickness . espesor del tubo . espessura do tubo . TOSLMHA TpyObI
RE rolling depth profundidad de abocardado profundidade de mandrilagem rnybuHa pa3BanbLOBKY
Le rolling length longitud de abocardado comprimento de mandrilagem [ONVHbI BarnbLOBKK
distance of the rolling from the | distancia del abocardado del . distancia da mandrilagem do | paccTosiH1e pasBanbLOBKN OT
edge of the tube-sheet . borde de la placa de tubos . bordo da placa de tubos . Kpasi Tpy6HON [OCKM
H depth of the water chamber (if any) rofundidad del recipiente de agua rofundidade da caixa de agua rnybuHa npeakamepbl
' (en su caso) ! &e presente) ' (npm Haanwﬁ)
Hy thickness of the water chamber | espesor de la placa del recipiente | espessura da placa da caixa de | TonwwmHa 4OCKU NpeaKamepbl
plate (if any) . de agua (en su caso) | &gua (se presente) | (Npw Hanu4uK)
e’ angle of flaring in the expanded angulo de avellanado del tubo angulo de chanframento do tubo yron oT60pTOBKM
tube (if required) + expandido (de ser necesario)  mandrilado (se pedido) ' pa3BasibLOBaHHO Tpy6bl
: | . (ecnm TpebyeTtcs)
di tube inside diameter . didametro interior del tubo . didmetro interno do tubo | BHYTPEHHW gnameTp Tpy6bl
© BHYTPEHHWiA anameTp
dim inside diameter of the expanded  didmetro interior del tubo + diédmetro interno do tubo ' pa3BasibLoBaHHO TPpy6bl
tube . abocardado . mandrilado |
74 rotrusion of the tube from the medida que sobresale el tubo de saliéncia do tubo relativamente a BbICTYN TPyObl HAA TPYOHOM
ube-sheet-standard = 3mm (0.718" : la pl?g? 1d8e,)tubos -estdndar=3 ! placa de tubos - standard =3 mm | [OCKOW - CTaHAapT = 3 MM (0.718”)
+ mm (0.118’ L0118 !
R distance of the tube from the edge | distancia del tubo desde el borde ! Sjisténgia do tubo do bordoda | yAaneHHocTb TPY6 OT Kpasi JOCKM
of the tube-sheet . de la placa . placa |
P depth of flaring of the hole in the profundidad del avellanado del rofundidade de chanframento do rny6buHa oTOOPTOBKM OTBEPCTUS
tube-sheet + agujero en la placa de tubos ' furo na placa de tubos ' B TpyGHOI1 OCKe
Dsf diameter of the hole in the tube- diametro del agujero en la placa diametro do furo na placa de tubos AuameTp O0TBepCTUs B TPYOHOM
sheet ' de tubos ' ' Jocke
SP tube-sheet thickness espesor de la placa de tubos espessura da placa de tubos TOnNWMHA TPYOHON JOCKK
paccTosiHme Mexay nepsbiM
a distance between the first hole . distancia entre el primer agujero ! distancia entre o primeiro furo e 0 | OTBEpPCTMEM U BHYTPEHHEN
and the inside diameter of the shell ' y el didmetro interior del envolvente ' diametro interno do revestimento ! CTEHKOM KoXyxa
t rolling step . paso de abocardado ' passo de mandrilagem | llar pasBasibLoBKM
Dy groove diameter + diametro del canal © diametro do canal | MaMeTp KaHaBKi
E width of the grooves anchura de los canales largura dos canais LIMPUHA KaHaBKun
S distance between the grooves . distancia entre los canales . distancia entre os canais | paccTosiHue MexXay KaHaBKamut
T distance between the tube-sheet distancia entre el borde de la placa distancia entre o bordo da placa paccTosiHue Mexay Kpaem
edge and the first groove + de tubos y el 1° canal © de tubos e 0 1° canal © TPyGHOI JOCKM 1 T-i1 KaHaBKOM
m1(ypy) | tube material compliant with material del tubo segun las material do tubo segundo Matepuan Tpy6bl Mo HopMam
standards (yield point) ' normativas (yield point - limite de ! normativas (yeld point - ponto de ! (fpegen Teky4ecTu)
) ) . alargamiento) ’ ! deforr.nagéog !
m2(ypz) | tube-sheet material compliant with . material de la placa segun las . material da placa segundo . MaTtepuan pewweTKu no HopMam
standards (yiel/d point) . normativas (yield point - limite de | normativas (yeld point - ponto de : (lpegen Teky4ecTu)
' alargamiento) . deformacéo 1
n Number of tubes to be rolled + cantidad de tubos a abocardar. ' ndmero de tubos a mandrilar. ' Konu4ecTBo Tpy6 ANns

e

pasBasbLoBKu

Once the required information has been gathered, use the tables below to determine the suitable tube expander series

Una vez determinados los datos requeridos, use las siguientes tablas para identificar la serie adecuada del mandrino expansionador.

Definidas as caracteristicas pedidas, utilize as tabelas a seguir para identificar a série do mandril para expandir tubos apropriada.

ocne onpegenexus HEOO6XO[MMbIX AaHHbIX BOCMOMb3YATECH CReAyoLmmMY Tabnnyamv 4151 onpegeneHnss Heo6XoauMon cepum BabLOBKY.



Exchangers and condensers
Cambiadores térmicos y condensadores
Permutadores e condensadores
Tennoo6bmMeHHNMKU N KOHZeHCaTopbI

Boilers
Calderas
Caldeiras
Kotnbi
V (6:8 mm)
6:12mm (0.2367:0.315")

(0.2367:0.472")




General table of tube expanders

Tabla general mandrinos
Tabela geral dos mandris
CBogHasi Tabnuya BanbLOBOK

Tab. TES-T1

Ta6. é

R/11 - R/11/80
R/13 - R/13/100

R/30 - R/31
R/50 - R/51
R/50/260 - R/50/360
R/51/100 - R/51/280 -R/51/380

5R/70 - 5R/80 - 5R/70/S - 5R/80/S
5R/71 - 5R/81 - 5R/71/S - 5R/81/S

R/141 - R/161

R/41 - R/41/125
R/41/180 - R/41/260 - R/41/360

BH/28 - BH/37
BH/42 - BH/50 - BH/55 - BH/60
BH/65 - BH/70 - BH/75 - BH/80

CH/22 - CH/28 - CH/37
CH/42 - CH/50 - CH/55 - CH/60
CH/65 - CH/70 - CH/75 - CH/80

DH/22 - DH/28 - DH/37
DH/42 - DH/50 - DH/55 - DH/60
DH/65 - DH/70 - DH/75 - DH/80

F/602

F/500 - F/501 - F/502

VP-100
SG-100

MILK BS - DIN

Special version of tube expanders on request
Mandrinos en version especial bajo pedido sp
Mandris personalizados a pedido do cliente

BaﬂbL,OBKM, n3rotassinBaemMble o 3aKasy
TE-8| ®MAUS
TALIA



BS

DIN

Tube

Tubo
Tubo

Tpyb6a

de

inches

1/4” + 1/2”

172”7 +1.1/2”

5/8” +1.1/2”

5/8”+1”

1.3/4” + 3”

1.1/2” = 4.1/2” |

172”7 +4.1/2”

3/4” - 4.1/12”

1127 + 3"

ASA 37+8”

4”

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1.102” = 4.094” |

mm

6,3+ 12,7

12,7 + 38,1

15,9 + 38,1

15,9 +25,4

44,4 76,2

38,1+ 1143

12,7 +114,3

19,0 +114,3

38,1 +76,2

88,9 = 219,1

101,6

25,4 +101,6

28,0 +104,0

' DN 16+250

RE

inches

1/4” + 47

3/8” = 15”

3/8” +8”

17+8.7/8”

1127 = 14.1/4” |

1.653”

Depth

Profundidad
Profundidade
rny6buHa
Fixed depth Adj.depth
! Fija ' Reguiable
mm Fixa 3 r::‘:egurl?’vel
6,3 +101,6 °
9,5+381,0 °
9,5 +2083,2 g
| 254+2254 °
12,7 + 362,0 >
°
°
°
42,0 °
R ° °
)
°
R °
R ° °

Sector of app.

Sector de aplicacion

Sector de utilizacdo
Cdpepa npum.

N. of rolls
N° rodilios
N° de roletes
Kon-Bo ponukos

3+3

3+3

5+1

343

Legend
Leyenda
Legenda

0603Ha4yeHusi

Exchangers
Cambiadores térmicos
Permutadores
Tennoo6meHHUKMN

Condensers
Condensadores
Condensadores
KoHgeHcaTopb!

Boilers

Calderas

Caldeiras
Kotnbi

Refinery furnaces
Hornos de refineria
Fornos de refinaria

TMeyn HeghTenepepabatbiBatoLLuX
3aB0goB

Sugar factories
ingenios de azicar
Refinacao de agticar
CaxapHbie 3aBogbl

Foodstuffs-Fittings
Alimentarios-Piezas de conexion
Alimentares-Ligacoes
MuweBbIe NPOAYKTLI (IUTHHIM
CoeguHeHmns

Valves

Vélivulas

Valvulas
KnanaHb!

R

on request
bajo pedido
a pedido do cliente
Mo 3aka3sy

Check the related table
Verifique ia tabia correspondiente
Verifique a respectiva tabela .

no coor
Tabnuye

e



Rolling machines - Mandriladoras - Abocardadoras - BanbLioBoYHbIe MaLLNHbI

Minirol Straight and right angle torque control
__________ pneumatic rolling machines
. Abocardadoras neumaticas rectas y
Pneumatic de angulo con control de par
’F‘,’sg('l",sggggs Macrol Mandriladoras Enepméticas rectas e angulares
[rm————— de controlo de binario
__________ [MHeBMaTNHECKME NMPSIMBIE U YrI0BbIe BasIbLiOBOYHbIE
MaLLMHbI C KOHTPOJIEeM KPYTSLYEro MOMeHTa
Masterol
MP B
MPS
Ms =
MP4
Rolling equipment with
MRS electronic torque control
Sistema de abocardado
. con control electrénico
Electrical Sistema de mandrilagem
E;QC:"_CHS de controlo electronico M
aﬁecxrr';:f:ecme BarnbLjoBoyHas yctaHoBka ¢ YTy
MPG
MG
Q = (@]
Matex Pro-2300
— Tube expantion system with
M\
- torque-based speed
[ = G continuous variation
Ealsasiies”) Sistema de abocardado con variacion
Matex o continua de la velocidad en funcion el par
Sistema de mandrilagem com variacéo
continua da velocidade em fungéo do binario.
BanbLoBo4YHas cuctema ¢ nnaBHOM PerynmpoBKO
MAUS Matex pro 2300 cxopgcm B 3aBMCUMOCTH OT prmLLferoyMOﬁIeHTa
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B
Introduction to R-series tube expanders

The R-series variable depth tube expanders have been designed for rolling
tubes in heat exchangers and boilers. They are driven by pneumatic or electric
rolling machines with torque control and are produced by Maus ltalia.

As with all Maus ltalia products the R-series tube expanders are of the highest
quality:

¢ made of special tempered and case-hardened alloy steels.

o fitted with an adjustable thrust collar with ball-thrust bearing and hexagonal
metal ring/nut locking system

e all rolling surfaces ground: 1 mandrel and 3 rolls

¢ a self-locking nut and washer is fitted on the rear end of the mandrel to stop
it from unscrewing out of the cage

&7
Introducao aos mandris R

Os mandris para expandir tubos de profundidade regulavel da série R sao
projectados para a mandrilagem de tubos nos permutadores de calor e
caldeiras. Sdo accionados por mandriladoras pneumaticas ou eléctricas com
controlo de binario da Maus ltalia.

Como todos os produtos Maus ltalia, os mandris para expandir tubos
da série R também apresentam caracteristicas qualitativas elevadas:

¢ sd0 construidos com agos ligados especiais por témpera e por cimentagéo;

 s30 previstos para a montagem de corpo do expansor regulavel com mancal
de esferas axial e sistema de blogueio por anel/porca sextavada;

¢ apresentam todas as superficies de rolamento rectificadas: 1 agulha e 3
roletes;

¢ a agulha possui na parte anterior uma porca de auto-travagem com anilha
para evitar que se solte da gaiola.

=
Introduccion a los mandrinos R

Los mandrinos expansionadores de profundidad regulable de la serie R han
sido disefiados para abocardar tubos en los cambiadores térmicos y calderas.
Son accionados por las abocardadoras neumaticas o eléctricas con control
de par de Maus ltalia.

Al'igual que todos los productos Maus ltalia, también los mandrinos
expansionadores de la serie R son de alta calidad:

e estan fabricados en aleaciones especiales de acero templado y cementado.

* montan cabezales regulables equipados con cojinete de bolas de empuje
y sistema de bloqueo del casquillo/tuerca hexagonal.

e todas las superficies de rodamiento estan rectificadas: 1 aguja y 3 rodillos

* |a aguja monta en la parte delantera una tuerca de seguridad con arandela
para que no se salga de la jaula.

=
BanbyoBku cepumn R

BanbL0BKY C perynupyemoit AnmHoi cepun R paspaboTaHbl 415 pa3sasbLOoBKu
Tpy6 B TennoobMeHHnKax n kotnax. OHV NpUBOAATCS B AeNCTBUE
MHEBMATUHECKUMMN UK 3NEKTPUHECKUMI BaSIbLIOBOYHLIMU ABUraTENsSMU C
KOHTPOMNeM KpyTSLLero MoMeHTa npovasoacTea dpupmbl Maus Italia.

Kak v Bcs npogykuma Maus ltalia, BansLosky cepum R 06nagatoT BbICOKUMM
XapakTepuCTMKamMun KayecTea:

© OHU BbIMOJIHEHbI U3 CrieumnarnbHbIX NErMpoBaHHbIX, 3aKaseHHbIX 1
LIEMEHTUPOBAHHBIX COPTOB CTanM.

e O60pyAYyIOTCA PErynmpyemMomn rofioBKOW B KOMMNJIEKTE C OMOPHbLIM
LIAPUKOMOALLMMHUKOM U CUCTEMOIA 6JI0KMPOBKU pe3bOOBbLIM
KOMbLIOM/LLECTUTPAHHO rankou.

e 1 JOPH 1 3 ponMka UMetoT WnnoBaHHbIe MOBEPXHOCTY KaveHus.

o CamobrokupytoLascs ravika ¢ Lanbow, yCTaHOBMIEHHbIE HA NEPEHEM Kpae
[0pHa A4s NpefoTBPaLLEHUs ero BbixoAa U3 060iMbl.

Fig. TE12-F1
Puc.

Tube expander spare parts
Recambios de los mandrinos

Pecas sobresselentes para os mandris
3anacHble YacTH K BasibLjOBKaM Cepumn

TE-12| %US

F;’a:;t. N. chatn:i:y Dgscr_ipt"ljon
° Pieza antida escripcion
e Kormistras Ormease
= = o7 =
1 1 Cage Jaula Gaiola O6oima
2 1 Mandrel Aguja Agulha [lopH
3 3 Rolls Rodillos Roletes Ponvkn
4 1 Thrust collar Cabezal de bloqueo Corpodoexpansorderessato | OnopHasi ronoBka
5 1 Thrust bearing Cojinete de empuje Mancal axial LLlapnkonoAWniHK
6 1 Snap ring Anillo elastico Anel elastico YnopHasi npy>wHa
7 1 Threaded ring nut Casquillo roscado Anel roscado Pe3b60B0€ KOsbLO
8 1 Hexagonal nut Tuerca hexagonal Porca sextavada LlecTurpaHHas raika
9 1 Self-locking nut Tuerca de seguridad Porca de auto-travagem | Camo6nokupytoLascs rainka
10 1 Washer Arandela Anilha LLlan6a



<
Introduction to 5R-series tube expanders

The 5R-series tube expanders are tools with five rolls and were developed
by Maus Italia to overcome the problems of rolling thin-walled tubes, especially
those made of titanium. These tube expanders execute special expansions
and have mandrels with gentle tapers in order to reduce the problems connected
with residual stress in the expanded tubes.

They are produced with a PVC lead bushing fitted on the cage and, on request,
stainless steel rolls and mandrels and nickel plated thrust collar and cage.

The series 5R/70/S, 5R/71/S, 5R/80/S and 5R/81/S are variants of the
5R-series made for rolling specific lengths.

Introducdo aos mandris 5R

Os mandris da série 5R s@o mandris de 5 roletes que a Maus Italia desenvolveu
para resolver os problemas de mandrilagem dos tubos de espessura fina,
especialmente os em titanio. SAo mandris com expansdes particulares e
conicidades reduzidas para diminuir os problemas ligados ao estresse residual
dos tubos mandrilados.

Sao fabricados com bucha de guia em PVC montada na gaiola e, a pedido
do cliente, com roletes e agulhas de aco inox, corpo do expansor e gaiola
com revestimentos de niquel.

As séries 5R/70/S, 5R/71/S, 5R/80/S e 5R/81/S sao uma variante da
série 5R construidas para fazer mandrilagens de comprimentos especificos.

SR

=
Introduccion a los mandrinos 5R

Los mandrinos de la serie 5R son mandrinos de 5 rodillos que Maus ltalia ha
desarrollado para enfrentar los problemas de abocardado de los tubos de
espesor delgado, especialmente en titanio. Son mandrinos con expansiones
especiales y conicidades pequefias para reducir los problemas asociados al
estrés residual de los tubos abocardados.

Estan hechos con casquillo de guia de PVC montado en la jaula y, bajo pedido,
con rodillos y agujas en acero inoxidable, cabezal y jaula con revestimientos
de Niquel.

Las series 5R/70/S, 5R/71/S, 5R/80/S y 5R/81/S son una variante de la
serie 5R construidas para realizar abocardados de longitudes especificas.

=

BanbyoBku cepun 5R

BanbLosku cepumn 5R - 3T0 BanbLOBKY € 5 ponvkamu, KoTopble ompma Maus
Italia paspaboTana ans pa3sanbLOBKV TOHKOCTEHHbIX TPYO, B 0CO6EHHOCTY
13 TUTaHa. 3TV BaNbLIOBKW UMEIOT creLmarnbHblii paboymin Auana3oH U LOpHbI
¢ 6onee NnaBHbIM PACLLIMPEHNEM, HTOObI MUHUMU3VMPOBATb HANPSHKEHWE NpK
BanbLEeBaHNM.

OHK OcHaLLeHbl HanpaBnstoLLen BTykon n3 MBX, ycTaHOBNEHHOM Ha 060nMe.
Mo 3aKasy - PONVKHM 1 AOPHbI U3 HEPXXABEIOLLEI CTanu, OMOPHbIE FONOBKM
1 060WMbI C HUKENEBbLIM NMOKPbITUEM.

Cepwn 5R/70/S, 5R/71/S, 5R/80/S v 5R/81/S - 3T0 BapvaHTbl cepum
5R, 13roToBneHHble AN pa3BanbLOBKY CrieyyanbHoN ANHbI.

Fig. TE13-F1
Puc.

Tube expander spare parts
Recambios de los mandrinos

Pecas sobresselentes para os mandris
3anacHble 4acTu K BasibLjoBKaMm cepumn

F”var;t. N. charn;iLSy Dgscr_ipy:on
° Pieza antida escripcion
ke Komicerss Ormeatue
< = &7 =
1 1 Cage Jaula Gaiola O6oriva
2 1 Mandrel Aguja Agulha [opH
3 5 Rolls Rodillos Roletes Ponukn
4 1 Thrust collar Cabezal de bloqueo Corpodoexpansorderessato | OnopHas ronoska
5 1 Thrust bearing Cojinete de empuje Mancal axial LLlapvkonoALumMnHUK
6 1 Snap ring Anillo elastico Anel elastico YnopHasi npy>xvHa
7 1 Threaded ring nut Casquillo roscado Anel roscado Pe3bboBoe KonbLo
8 1 Hexagonal nut Tuerca hexagonal Porca sextavada LLlecTurpaHHas raika
9 1 Self-locking nut Tuerca de seguridad Porca de auto-travagem | CamobrokumpytoLasicst ranka
10 1 Washer Arandela Anilha LLlan6a
11 1 PVC bushing Casquillo en PVC Bucha em PVC Brynka n3 NBX
12 1 Seeger ring Arandela Seeger Anel Seeger CronopHoe KonbLo "seeger”

%US TE-13



General table of R-series tube expanders
Tabla general mandrinos serie R

Tabela geral dos mandris da série R

CBoaHas Tabnuua BanbLOBOK cepun R

T.’:g TE14-T1 inches | mm inches = mm inches |, mm
E@qﬁ R/11 : : » :
147 = 1/27 635127 147 1 63 1174 ; 318
S @ =D R/11/80 ; 5 314" 1 826
R/13 2 | 508
38" . 95 5/8" | 159 :
R/13/100 : : 1016
R/30 ; ; 1.1/47 | 31,8
R/50 6" | 1524
1/27 = 1.1/2” | 12,7+ 38,1 38" | 95 :
R/50/260 : : 10.1/4” | 2604
R/50/360 5 : 14147 3620
R/31 § § 27 | 508
R/51 : : 6.3/4” | 17,5
R/51/100 | 5/8” = 1.1/2”} 15,9 + 38,1 1.1/8” 1 286 47 1016
R/51/280 11 2194
R/51/380 E E 15" 3810
R/41 5 17”7 254 4 1018
R/41/125 2 | 508 5 1 1270
R/41/180 | 13147+ 37 | 444 :762 77 254 778
R/41/260 : 3.1/8” 1+ 794 10.1/4” | 2604
R/41/360 ; 7’ 1778 | 1414 362,0
R/141 ; 7o oasa | 77 2000
58”17 | 159+254 : :
R/161 : 134" | 445 8.7/8" | 2254
5R/70/S i E 314 | 826
5 Rolls @ for thin-walled tube : : :
5 Rodillos para espesores delgados | | |
5 Roletes para espessuras finas 5R/80/S . i 7.1/47 1 1842
5 ponukos AN TOHKOCTEHHbIX TPY6 ' ' |
| 38" |\ 95 ,
5R/70 : 5 3.1/4” 1 828
5R/80 5 7147 1842
5/8” = 1.1/2”, 15,9 + 38,1 : :
5R/71/S : : 1 1016
5R/81/S : ; 8 1 2082
; 1.1/8" | 286 :
5R/71 ; ; 11016
5R/81 : E 8 1 2032

From stock
X MA Entrega inmediata
TE-14 /muA us Pronta entrega .

WmeeTcs Ha cknage



with single nose

con radio de curvatura simple

com ranhura simples
C ogHo# napaboson

STD

Ly

inches

mm

with double nose

con radio de curvatura doble
com ranhura dupia
¢ AByMs napa6onamu

DLS

<—LdJ

inches

mm

LX Fixed length to be stated when ordering from the range offered
L Longitud fija a determinar en el pedido dentro de la gama indicada
r

Comprimento fixo a especificar ao encomendar a gama indicada

Mpy 3akaze ns

ramm! y

with double nose

con radio de curvatura doble
com ranhura dupla
¢ AByMs napa6onamm

DLX

L

inches

mm

ANUHY.

with back reduction

con disminucion trasera
com redugéo posterior
C 3a4HNUM yMeHbLIeHeM

BCR
-

inches

mm

Pagina
Pégina
Pégina

Crtpanmnya

oo

i

%

*

TE-22

TE-24

1.181”

30,0

1.102”

28,0

1.024”

26,0

0.787” + 0.984”

20,0+ 25,0

TE-26

TE-27

1.1/2”

38,1

1.1/4”

31,8

1.024”

26,0

0.866” + 1.102”

22,0+28,0

TE-28

TE-31

TE-40

TE-40

2.1/4”

57,1

2 £l

50,8

1.772”

45,0

1.614” + 1.850”

41,0+47,0

TE-34

TE-37

TE-40

TE-40

TE-40

TE-41

TE-43

TE-43

TE-43

TE-43

1.575”

2.362”

40,0

60,0

1.181”

1.969”

30,0

50,0

TE-44

TE-44

1.220”

1.1/2”

1.890”

2.1/4”

31,0

38,1

48,0

57,1

0.984”

1.1/47

1.653”

25,0

31,8

42,0

50,8

0.748”

1.024”

1.417”

1.772”

19,0

26,0

36,0

45,0

0.394” - 0.827”

0.866” + 1.102”

1.260” + 1.496”

1.614” + 1.850”

10,0 + 21,0

22,0 +28,0

32,0 +38,0

41,0 +47,0

0.512" +0.905" !

0.748” + 1.181”

1.063” = 1.575”

1.300" + 1.929” !

13,0 + 23,0

19,0 + 30,0

27,0 + 40,0

33,0 + 49,0

TE-54

TE-54

TE-46

TE-48

TE-55

TE-55

TE-50

TE-52

-

Check the related table

la tabla

Verifique a respectiva tabela
no i m

Not avaiable

No disponibles

Nao disponiveis
OrcyrcTBylOT
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Common cases and correct use
It is very helpful to analyse the most common cases and rolling problems

together with suitable choices from the vast range of products offered by Maus
Italia.

Rolling of tubes in heat exchangers only rolled

@ Two-plate exchanger with straight tubes

%

This example concerns the rolling of 3/4”, 14 BWG tubes on tube-sheets (first
and second) of 2” (50.8 mm) thickness:

First tube-sheet: use an expander fitted with a thrust collar stamped .7 and
with recess V = 3mm (0.118”). After securing the tube-sheet by expanding,
for example, the tubes in the two central rows and the two rows near the edge,
proceed with the rolling of all the remaining tubes.

R31.1-1/A

Second tube-sheet: use an expander fitted with a long reach thrust collar
stamped .2, securing the tube-sheet by the same method used for the first
sheet. Then roll all the tubes.

Tube expander model:

R31.2-1/A

Tube expander model:

Casos frequentes e utilizacdo correcta

Uma dptima ajuda é dada analisando os casos mais frequentes e os problemas
de mandrilagem. Observa-se, assim, quais séo as escolhas a fazer na vasta
producdo que a Maus ltalia propGe.

Mandrilagem de tubos em permutadores de calor
S0 mandrilados

@ Permutador de 2 placas com tubos rectos

T

TE-16

Exemplo relativo a mandrilagem de tubos de 3/4”, 14 BWG em placas de
tubos (primeira e segunda) com espessura de 2” (50,8 mm):

Primeira placa: utiliza-se um mandril com corpo do expansor marcado com
.1 de cavidade V = 3mm (0.118”). Apés ter bloqueado a placa de tubos
mandrilando, por exemplo, os tubos das duas fileiras centrais e das duas
fileiras da extremidade, faz-se a mandrilagem de todos os tubos.

R31.1-1/A

Segunda placa: utiliza-se um mandril com corpo do expansor marcado com
.2 de ressalto profundo, bloqueando a placa de tubos (siga as mesmas
instrugdes aplicadas para a primeira). Faga entdo a mandrilagem de todos os
tubos.

Mandril modelo:

R31.2-1/A

Mandril modelo:

=

@

%

@

%

Casos frecuentes y utilizacion correcta

El andlisis de los casos mas frecuentes y de las problemaéticas de abocardado
ofrece una vélida ayuda adicional en el momento de elegir un producto de la
amplia gama que Maus ltalia ofrece.

Abocardado de tubos en cambiadores térmicos solo

abocardados
Cambiador térmico de 2 placas con tubos rectos

El ejemplo se refiere al abocardado de tubos de 3/4”, 14 BWG en placas de
tubos (primera y segunda) con espesor de 2” (50,8 mm):

Primera placa: se ejecuta con un mandrino con cabezal marcado .1 con resalte
en V =3mm (0.118”). Después de haber bloqueado la placa de tubos,
abocardando por ejemplo los tubos de las dos hileras centrales y de las dos
hileras de los extremos, se procede con el abocardado de todos los tubos.

R31.1-1/A

Segunda placa: se ejecuta con un mandrino con cabezal marcado .2 de tope
profundo, bloqueando la placa de tubos del mismo modo que para la primera
placa. Luego se procede con el abocardado de todos los tubos.

R31.2-1/A

Modelo mandrino:

Modelo mandrino:

Mpumepb! ucnosib30BaHUS BasibLjOBOK
cepun R

XopoLLen AoNONHUTENBHON MOMOLLBIO Ansi 06er4yeHus Boibopa BapuaHTa
13 60/bLLIOW raMMbl NPOAYKLMK, KOTOPYtO NpeanaraeT dompma Maus ltalia
AIBNISETCS aHarM3 Hanboriee HacTo BCTPEHAIOLLMXCS CIy4aes 1 Npobiem npu
pasBarbLoBKe.

CoeguHeHmne Tpy6bl C TPYOHOM [OCKOM TOSIbKO MpPU
rnomoLyy pa3BasibLjoBKU

TennoobmeHHUK ¢ 2 TPY6HbIMU JOCKaMU U MPSAMbIMU TPy6amu

Mpumep passanbLoBku Tpy6 3/4”, 14 BWG Ha Tpy6HbIX focKax (nepeovi 1
BTOPON) TONLWHON 2” (50,8 MM):

MNepBas TpybHas Aocka: BbIMOMHAETCS BarlbLOBKOW C FOMOBKOM, MOMEYEHHOM
.1, ¢ 3acppesoskont V = 3mm (0.718”). CHavana Hy>xHO pa3saribLieBatb TpyObl
[BYX LIEHTpasTbHbIX W ABYX KpaiHWX psigoB.. [Mocne Takoro yKpeneHus
BbINOMHSETCS pa3BarbLoBKa BCex Tpyo.

R31.1-1/A

Bropasi Tpy6Hasi Aocka: BbINOSHAETCS BASIbLIOBKOM C FONOBKOA, MOMEHEHHOM
.2, C rny6b0oKom 3ahpe3oBKONA, HY>KHO YKPEenuTb TPYOHYHO AOCKY, Kak B MEpBOM
cny4ae. 3aTem BbINOSHUTE pa3BaribLOBKY BCEX TPYO.

R31.2-1/A

Mogenb BanbLoBKM:

Mogenb BanbLoBKM:
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Single-plate exchanger with U-tubes

This example concerns the rolling of 77, 18 BWG tubes onto a tube-sheet
of 2”7 (50.8 mm) thickness:

Use an expander fitted with a plane shoulder thrust collar stamped .0 or
with a.1 thrust collar with recess V =3mm (0.118").

R31.0-9/A or R31.1-9/A

Tube expander model:

Permutador de uma placa com tubos em U

Exemplo relativo @ mandrilagem de tubos de 7”7, 18 BWG em placa de
tubos com espessura de 2” (50,8 mm):

Utiliza-se um mandril com corpo do expansor marcado com .0 de ressalto
plano ou com corpo do expansor.1 de cavidade V =3mm (0.118").

Mandril modelo: R31.0-9/A o R31.1-9/A

Cambiador térmico de una placa de tubos con tubos en U

Ejempilo referido al abocardado de tubos de 77, 18 BWG en placa de
tubos con espesor de 2” (50,8 mm):

La ejecucion se realiza con un mandrino con cabezal marcado .0 de tope
plano o con cabezal .1 con resalte en V = 3mm (0.118").

R31.0-9/A or R31.1-9/A

Modelo mandrino:

-

TennoobmeHHNKM ¢ 04HOM TPY6HOM fockon n U-06pasHbivu Tpybammn

Mpumep passanbLoBku TpY6 17, 18 BWG Ha Tpy6HO fOCKe TOMLMHON
27 (50,8 mwm):

BbinonHsieTcsa BanbLOBKOV C rOSI0BKOI, MOMEYEHHOW .0 C NIIOCKUM
YMOPOM U C rO/TOBKOM, NOMEYeHHo . 1, ¢ 3adhpe3oBkon V = 3mm
(0.118".

R31.0-9/A ww R31.1-9/A

Mogenb BanbLoBKM:

Continued ---->>
Continda

Continua
Mpogonxexne

=
.- Ricengo - Italy

Fig. TE17-F1
Puc.

Fig. TE17-F2
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B Casos frecuentes y utilizacion correcta

BE Common cases and correct use (continued) (continuacién)
. @ Abocardado de tubos con pasos sucesivos
@ Step rolling of tubes Ejemplo referido al abocardado de tubos de 1”- 12 BWG en placas de tubos

This eXamp/e concerns the rO/lIng of 1”- 12 BWG tubes onto thick tube'sheets, mﬂ'mera y segunda) de gran espesor, por ejemp/o de 5.3/4” ( 146 mm)
for example 5.3/4” (146 mm).

Se aconseja trabajar con un mandrino R/51 de varios pasos, ajustando la

Itis advisable to use a R/51 step-by-step tube expander, setting the rolls so longitud de los rodillos para permitir la superposicion de 5 mm (0.797”) como
that there is an overlap of at least 5 mm (0.797”) between one rolling and the minimo entre un abocardado y otro.
next. . ) . . En la primera placa, para que los tubos sobresalgan de manera uniforme, se
To obtain an even protrusion of the tubes from the first tube-sheet it is advisable aconseja utilizar un cabezal estandar.? con resalte de 3 mm (O_ 1 18”)
to use a standard .7 thrust collar with 3 mm (0.778”) recess.
Modelo mandino: R51.1-7
Tube expander model: R51.1-7
- ) En la segunda placa, para V <15mm (0.590") se aconseja utilizar un cabezal
On the second tube-sheet, when V <15mm (0.590”) it is advisable to use a estandar .2 con resalte profundo para tubos sobresalientes.
standard .2 thrust collar with deep recess for protruding tubes.
Modelo mandrino: R51.2-7
Tube expander model: R51.2-7
i p (D) Abocardado de tubos soldados a la placa de tubos

@ Rolling of tubes welded to the tube-sheet Ejemplo referido al abocardado de tubos de 3/4”- 14 BWG en placas de tubos
This example concerns the rolling of 3/4”- 14 BWG tubes onto tube-sheets (primera y sequnda) con espesor de 1.3/4” (44,5 mm.
(first and second) having a thickness of 1.3/4” (44.5 mm). ) Se efectia el abocardado de contacto tubo-placa de tubos antes de la
The tubes are first rolled, before welding, to come into contact with the tube- soldadura en los primeros 8+10 mm (0.315-0.394”) con el mandrino de la
sheets to a depth of 8 to 10 mm (0.3715-0.394") using an R-series expander serie B.
Tube expander model: R30.1-1/A Modelo mandfino: R30.1-1/A
The tubes are then rolled at a depth greater than 8 to 10 mm (0.375-0.394”) Después, se ejecuta el abocardado en profundidad a 8+10 mm (0.375-0.394")
from the weld bead. R-series tube expanders are advisable with a plane del corddn de soldadura.
shoulder thrust collar .0 and standard double-nose rolls, or rolls with useful Se aconseja utilizar los mandrinos de la serie R con cabezal de tope plano .0
length on request. y con rodillos de doble conicidad estandar, o con longitud Util bajo pedido;
Tube expander model: R50.0-1/A-DLS Modelo mandrino: R50.0-1/A-DLS

® Rolling of thin-walled tubes (E) Abocardado de tubos de espesor delgado

This example concemns the rolling of 7/8”- 23 BWG tubes

; ; - Ejemplo referido al abocardado de tubos de 7/8”- 23 BWG en placas de tubos
@ into tube-sheets (first and second) having a thickness of 1” (25.4 mm).

(primera y segunda) con espesor delgado de 1” (25,4 mm).

For these tubes it is particularly advisable to use the 5-roll series 5R/70, Para estos tubos se aconsejan las series 5R/70, 5R/71, 5R/80, 5R/81 de
5R/71, 5R/80, 5R/81. @ 5 rodillos.

For the first tube-sheet, in cases when the tubes are not welded, we suggest Para la primera placa, en el caso de tubo no soldado, se aconsejan rodillos

rolls with a back reduction to stop the tube from slipping into the space between con una reduccion trasera para impedir el deslizamiento del tubo en el espacio
the thrust collar and the cage. entre el cabezal de tope y la jaula.

Tube expander model: 5R70.3-8-M-BCR22 Modelo mandfino: 5R70.3-8-M-BCR22

On the second tube-sheet for V< 45mm (1.772”) itis best to use the 5R/70 En la segunda placa para V < 45mm (1.772”) se aconseja utilizar los modelos
and 5R/71 models with .2 thrust collar types. When V > 45mm (1.772) the 5R/70y 5R/71 con cabezal tipo .2. Para V > 45mm (1.772”) se aconseja
tube expanders with .4 thrust collars are advised. utilizar mandrinos con cabezal de tope tipo .4

Tube expander model: 5R70.4-8-M Modelo mandrino: 5R70.4-8-M

Welding tube to tube-sheet
Ref. Tubeweld - Maus Italia catalogue
________________ Soldadura tubo-placa de tubos
e Ref. Tubeweld - catalogo Maus Italia
|I> Soldadura tubo-placa de tubos
P — Ref. Tubeweld - catalogo Maus Italia

CBapka Tpy6bl ¢ TPY6HOM [OCKON
Cwm. npocnekt Tubeweld - katanor Maus italia
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Bl Casos frequentes e utilizacdo correcta

(continuacéao)

@ Mandrilagem de tubos de passos sucessivos

Exemplo relativo @ mandrilagem de tubos de 1”- 12 BWG em placas de tubos
(primeira e segunda) de espessura grossa, por exemplo 5.3/4” (146 mm)

Recomenda-se utilizar um mandril R/51 de vérios passos, predispondo o
comprimento dos roletes para permitir a sobreposi¢éo de pelo menos 5 mm
(0.197”) entre uma mandrilagem e a outra.

Na primeira placa, para obter uma saliéncia uniforme dos tubos, recomenda-
se um corpo do expansor standard .7 com cavidade de 3 mm (0.778").

R51.1-7

Na segunda placa, para V <15mm (0.590"), recomenda-se um corpo do
expansor standard .2 com cavidade profunda para tubos salientes

R51.2-7

Mandril modelo:

Mandril modelo:

@ Mandrilagem de tubos soldados na placa de tubos

Exemplo relativo a mandrilagem de tubos de 3/4”- 14 BWG em placas de
tubos (primeira e segunda) com espessura de 1.3/4” (44,5 mm).

Efectua-se a mandrilagem de ligacao tubo-placa de tubos antes da soldadura
nos primeiros 8+10 mm (0.375-0.394”) com o mandril da série R

R30.1-1/A

De seguida, faz-se a mandrilagem em profundidade a 8+10 mm (0.3715-0.394")
da costura.

Sao recomendados os mandris da série R com corpo do expansor de ressalto
plano .0 e com roletes de ogiva dupla standard, ou de comprimento Util a
pedido do cliente;

Mandril modefo:

R50.0-1/A-DLS

Mandril modefo:

@ Mandrilagem de tubos de espessura fina

%

T

"'j"NINNNNNN[i L

Tube end facing with F/751/R
Retestado del extremo del tubo con F/751/R
Faceamento da
mm=  TopLoBKa Tpy6 c F/751/R

Exemplo relativo a mandrilagem de tubos de 7/8”- 23 BWG

em placas de tubos (primeira e segunda) com espessura de 1” (25,4 mm)
Para estes tubos s&o particularmente recomendadas as séries

5R/70, 5R/71, 5R/80, 5R/81 de 5 roletes.

Para a primeira placa, em caso de tubo ndo soldado, séo recomendados
roletes com uma reduc@o posterior para impedir o escorrimento do tubo no
espago entre o corpo do expansor de ressalto e a gaiola.

5R70.3-8-M-BCR22

Na segunda placa, para V < 45mm (1.772") , recomenda-se utilizar os modelos
5R/70 e 5R/71 com corpo do expansor de tipo.2. Para V >45mm (1.772"),
recomenda-se utilizar os mandris com corpo do expansor de ressalto de tipo .4

5R704-8-M

Mandril modefo:

Mandrif modelo:

== [MpumepbI UCNONb30BaHUS BarlbLOBOK cepum R

npogorxexHue)

(© Noarannas passanbLoska Tpy6

lpumep passasbLoBku Tpy6 17-12 BWG Ha Tpy6HbIX JOCKax (MepBovi u
BTOPOW1) 6O/ILLLION TOMLYMHBI, Hanpumep 5.3/4” (146 mm)

PexomeHayeTcst BbINOnHATL paboTy BanbLoBkon R/5 1, B HECKOMBKO 3TanoB,
perynupys AnHy posMkoB Takum 06pa3oMm, HTobbl 0becne4mBasnoch
HaroXxeH1e pa3BarnbLoBOK He MeHee 5 MM (0.7977).

Ha nepsoin gocke, Ans obecneyenns paBHOMEPHOCTH BbICTyNa Tpyo,
pEeKoMeHAyeTCs CTaH4apTHast rosioBka .1 ¢ 3achpe3oBkoi Ha 3 Mm (0.718”).

R51.1-7

Ha BTopown focke, ans V <15mm (0.590”) pekomerayeTcs cTaHaapTHas
ronoBKa .2 ¢ rny6okomn 3achpe3oBKON A5 BbICTYNAOLWMX TPy

R51.2-7

Moperb BarnbLoBKM:

Moperb BarbLoBKM:

@ Pa3sBarnbLjoBka Tpy6, n MBageHHle K TPy6HOW fOoCKe

Mpumep passanbLoBKu Tpyb 3/47- 14
BTOPOM) TONWWHON 1.3/4”(44,5 Mm).
lMNepeq cBapKON BLINOMHAETCA pa3BasibLoBKa AMs LIEHTPOBKM TPYOb B
Tpy6HOM focke Ha nepBbix 8-10 Mm (0.375-0.394”) npy NOMOLLM BarbLOBKY
cepu R

WG Ha Tpy6HbIX focKax (rmepBoi 1

R30.1-1/A

3aTem BbINONHAETCS rNybokas pa3sarnbLoBka Ha paccTosHmn 8-10 mm (0.315-
0.394") oT cBapHOroO LUBA.

PekomeHaytoTCs BasbLOBKY cepin R ¢ NOCKOW ONOPHOI rofoBKOW .0 1
CTaHAAPTHBIMU PONIMKaMM C [BOMHbBIM 3aKPYrIIEHVEM WK XKe C MOMe3HON
[NIMHON Ha 3aKas.

Mopgernb BanbLoBKN:

R50.0-1/A-DLS

Mopgenb BanbLoBKN:

(E) PasBanbLoBKa TOHKOCTEHHbIX TPY6

e

lpumep pasBasnbLoBku Tpy6 7/8”- 23 BWG Ha Tpy6bHbIX fOCKaX (MepBoii u
BTOpOW) TOALLMHON 17 (25,4 Mm)

Ans parHbIx TPY6 0C06EHHO pekomeraytoTcsi cepmm 5R/70, 5R/71, 5R/80,
5R/81 ¢ 5 ponnkamy.

B cnyyae HenpyeapeHHoii TpyObl, 715 MepBOIA TPYOHOW AOCKIN PEKOMEHAYIOTCS
POVKU C 334HAM YMEHBLIEHNEM AVaMeTpa, HToObl MPeA0TBPATUTL BPALLEHNE
TPyObl MEXAY OMOPHOW FONOBKO 1 OOONMOA.

5R70.3-8-M-BCR22

Ha BTopon Tpy6How focke, ans V < 45mm (1.772”) , pekomeHayeTcs
ucnonb3oBaTb Mogenm 5R/70 v 5R/71 c ronoskon Tvna.2. ina V >45mm
(1.772”) pekomeHayeTcs UCToNb30BaTh BasbLIOBKY C ONOPHOI FONOBKON TUNa .4

5R70.4-8-M

Mopenb BarnbLoBKM:

Mogenb BanbLoBKu:

[—:I; - D
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R-5R

s
Rolls

One of the critical parameters in the selection of the tube expander is the total
length (L¢ ) of the rolls.
The rolls of the R-series are supplied in various versions depending on the
design of the tube to tube-sheet joint.
STD Single nose L, = standard useful length
DLS Double nose Ly = standard useful length
DLX Double nose Ly = special useful length
The roll with double nose is indispensable for expanding tubes welded
to the tube-sheet and is advised for step rolling.
BCR With back reduction L, = special useful length
Used for rolling thin-walled free tubes in the first tube-sheet
together with the special .3 thrust collars.

Thrust collars

Thrust collars are supplied in various profile versions
for use in cases requiring different types of rolling and
are indicated in the tube expander code as follows:

. standard plane shoulder thrust collar for tubes V=0
which fit flush with the tube-sheet and tubes
welded to the tube-sheet.

@ standard thrust collar (for the first tube-sheet) V=3mm
with recess of 3 mm (0.7178”) for protruding tubes (0.118")
and U-tubes.

. special thrust collar (for the first tube-sheet) V£3mm
with recess on request. on request

@ standard thrust collar (for the second tube-sheet) Vmax = 15+26mm

with deep recess for protruding tubes. (0.5907+1.024”)
For tube expanders series 5R: Vmax = 40:50mm
(1.5757+1.968")
@ standard thrust collar (for the first tube-sheet) V=0
for free thin tubes with plane shoulder or recessed
on request: V£0
e reduction of the inside diameter of the thrust on request

collar depending on the outside diameter of the tube
e used with BCR rolls and tube expanders series 5R

e special thrust collar (for the second tube-sheet)  V on request
with deep recess for tubes protruding long distances

@ special elongated thrust collar for V on request
reaching the plane of the tube-sheet

thrust collar for air coolers with dimensions specially
designed so as not to damage the seal seats of the plugs
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Los rodillos

Uno de los parametros determinantes para definir el mandrino es la longitud

total (L¢ ) de los rodillos.

Los rodillos de la serie R se entregan en diferentes versiones de acuerdo con

el dibujo del acoplamiento tubo-placa de tubos.

STD Radio de curvatura simple Ly = longitud util estandar

DLS Radio de curvatura doble Lg = longitud atil estandar

DLX Radio de curvatura doble Ly = longitud util especial
El rodillo con el radio de curvatura doble es indispensable en los
abocardados de tubos soldados a la placa y es aconsejable en los
abocardados multiples de pasos sucesivos.

BCR Con reduccién trasera L, = longitud util especial
Utilizados para el abocardado de tubos de espesor delgado en la placa,
simultdneamente con los cabezales especiales .3.

Los cabezales

El cabezal de tope se entrega con perfiles en distintas versiones

para solucionar los diferentes casos de abocardado y estan marcados
con el cédigo del mandrino de la siguiente manera:

cabezal estandar (para fa primera placa) V=0
de tope plano para tubos al ras de la placa
y soldados a la placa
@ cabezal estandar (para fa primera placa) V=3mm
con resalte de 3 mm (0.778”) para tubos 0.118”)
sobresalientes o tubos en “U”.
cabezal estandar (para fa primera placa) V#3mm
con resalte bajo pedido bajo pedido
@ cabezal estandar (para la segunda placa) Vmax = 15:26mm

con resalte profundo para tubos sobresalientes.  (0.590"+1.024”)

Para la serie R = 40+50mm
(1 575” 1.968")

@ cabezal estandar (para fa primera placa) V=0

para tubos de espesor delgado de tope

plano o con resalte: Vz0

e reduccion del diametro interior del cabezal bajo pedido

en funcién del didametro exterior del tubo

e asociado a los rodillos BCR y la serie 5R

cabezal especial (para fa segunda placa) con bajo pedido

resalte profundo para tubos muy sobresalientes

cabezal especial prolongado para bajo pedido

alcanzar el plano de la placa

® ® O

cabezal para “Air Coolers” con dimensiones estudiadas
para no averiar el alojamiento de la junta de los tapones.

First tube-sheet
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Os roletes
Um dos parametros determinantes na definicdo do mandril € o comprimento
total (L+) dos roletes.
Os roletes da série R séo fornecidos em varias versdes consoante o desenho
de acoplamento tubo - placa de tubos.
STD Ranhura simples Ly = comprimento util standard
DLS Ranhura dupla Ly = comprimento Util standard
DLX Ranhura dupla Ly = comprimento Uutil especial
O rolete com a ranhura dupla é indispensavel nas mandrilagens
de tubos soldados na placa e aconselhado nas mandrilagens mdltiplas
de passos sucessivos.
BCR Com reducgéo posterior L, = comprimento Uutil especial
Utilizados para a mandrilagem de tubos de espessura reduzida na
12 placa simultaneamente com os corpos do expansor especiais .3.

Os corpos do expansor

O corpo do expansor de ressalto é fornecido com perfis em versoes
diferentes para solucionar os diversos casos de mandrilagem

e estdo indicados nos cédigos do mandril da seguinte maneira:

corpo do expansor standard (para a primeira placa) V=0
de ressalto plano para tubos rentes a placa
e soldados a placa

V=3mm

corpo do expansor standard (para a primeira placa)
(0.1187)

com cavidade de 3 mm (0.778”) para tubos
salientes ou tubos em “U”.

corpo do expansor standard (para a primera placa) V # 3 mm
com cavidade a pedido do cliente a pedido do cliente

corpo do expansor standard (para a segunda placa) Vmax = 15+26mm
com cavidade profunda para tubos salientes. (0.5907+1.024")

® ® ©

Vmax =40+50mm
(1.575":1.968")

Para a série R

®

corpo do expansor standard (para a primera placa) V = 0

para tubos de espessura reduzida de ressalto

plano ou com cavidade: Vz0

e diminuicao do didmetro interno do corpo do  a pedido do cliente
expansor em funcdo do didmetro externo do tubo

e associada aos roletes BCR especificos da série 5R

corpo do expansor especial (para a segunda placa) a pedido do cliente
com cavidade profunda para tubos muito salientes

@ corpo do expansor especial prolongado para  a pedido do cliente
o alcance da superficie da placa

corpo do expansor para “Air Coolers” com dimensdes estudadas
para ndo danificar a sede da junta de vedagao das tampas.

) Second tube-sheet
Fig. TE21-F5 Segunda placa de tubos
Puc. Segunda placa de tubos
Bropas Tpy6Has gocka
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Ponukn

OpfHUM 13 onpeJensiowmx napamMmeTpoB B BbIOOPe BasbLOBKY SBSETCS

obwas gnuHa (Lt ) ponmnkos.

Ponunku cepun R nocTaBnsoTcs B pasinyHbiX BapuaHTax, B 3aBUCHMOCTY

0T TUNa 3akpennexuns Tpydbl B TPYOHON [OCKe.

STD OpHa napa6ona L, = cTaHgapTHas nonesHas gnuHa

DLS [Be napa6onbl Ly = cTaHfgapTHasa nonesHas gnunHa

DLX [Be napa6onbl Ly = cneyuanbHas nonesHas gnvHa
Ponuk ¢ gBymst napabonamm Heobxoaum Ans passansLoBku Tpyo,
npuBapeHHbIX K TPYOHOI AOCKe, a TaKXe peKoMeHayeTcs Ans
MHOro3TanHbIX NocneAoBaTeNbHbIX Pa3BasbLOBOK.

BCR C 3apHvv ymerblueHrem fyavetpa Ly = cneunanbHas nonesHas gnvHa
Mcnonb3aytoTcs Ans pa3BanbLOBK TOHKOCTEHHbIX TPY6 Ha 1 Tpy6HOM
[I0CKe Npy NOMOLLY CreLmarbHbIX OMOPHbIX FOI0BOK .3.

OnopHble ron1oBKun

OnopHas ronoBKa NocTaBsSeTCs € pasnM4HbIMM BapuaHTamu npochuns
[ONS pasnnyHbIX TUMOB Pa3BasibLOBKK, YKa3aHHbIMU B KOAE BaNbLOBKK
cneaytowmm o6pasom:

CTaHAapTHas onopHas ronoska (415 nepsoii V=0
TPY6HOM [JOCKM) C MAOCKUM YOpOM ANs Tpyo,
HaxosALWMXCS HAa YPOBHE TPYOHON JOCKU
1 Tpy6 U-06pasHomn ¢hopmbl.

CcTaHAapTHas ONOpHas ronoBKa (4715 nepsoii V=3 My
Tpy6GHOM [OCKM) C 3adppe3oBkolt Ha 3 mm (0.1187) (0.118%)
[NS BbICTYNalowmx Tpy6 unm Tpyo

U-o06pasHoit hopmbl.

cheyumanbHas onopHas ronoska (415 nepsoii v #3 mMm
TPy6HOM [OCKM) C 3ahpe30BKOV N0 3aKasy. no 3akasy

® O

cTaHfapTHas onopHas ronoBKa (/151 BTOPO#
Tpy6HOM [OCKM) C rNybOKO 3ahpe30BKOV
4NA BbICTYnatoWmx Tpy6.

Vimake = 15+26 mm
(0.5907+1.024")

®

Vuake =40+50 mm

[ina BanbLoBok cepun R (1.5757+1.968”)
@ cTaHfjapTHaa onopHas ronoska (415 nepsoni V=0

TPY6HON [OCKM) AN TOHKOCTEHHBIX TPYO,

C MIIOCKUM YNOpOM 1 3adppe3oBKoii o 3akasy: V=0

® yMeHblleHNe BHYTPEeHHero anametpa OI'IOpHOl7I no 3akasy

rOIOBKW B 3aBMCUMOCTM OT HapY>KHOro AvameTtpa Tpyob;
* KomnnekTyetca pormkam BCR v BanbLoskamu cepumn 5R.

creuvanbHas OnopHas rofioBKa (4719 BTOpOA o 3akasy
TPy6HOM [OCKM) C TNy6OKOI 3achpe30BKON ANs
CUMbHO BbICTYNAOLWMX TPYO

@ cneynanbHasa yanuHeHHasa onopHas ronoBka ro zakasy
4Ona A0CTUXXeHUSA NS10CKOCTHU pr6HOVI A0CKKU

onopHas rofioBKa Ans Bo3gyxooxnagutens ¢ pasmepamu,
paspaboTaHHbIMY Taknm 06pa3oM, YTOObI He MOBPEAUTL CEA N0
YNMOTHEHW NPOBOK.
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R/11

For small diameter tubes and
low thickness tube-sheets

Para tubos de diametro pequeiio y
placas de tubos de espesor delgado
Para tubos de pequeno diametro e
placas de tubos de espessura fina

Ans 1py6 manoro guametpa u
TPY6HbIX JOCOK MaJioN TOSILYNHbBI

de=1/4"+1/2"

REnmin = 1/4” (6,3 mm)

min  MuH.

REmaX = 1 1/ " (31 ,8 mm)

max makc.
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e

PekomeHgyenmbie

Rolls STD DLS DLX
L: Ly Ly Lx
w inches | mm | inches mm | iches mm inches o
037-S+023-S | 0.708 : 180 | 0.630 : 16,0 | 0557 : 140 | 0.472:0.512 ' 12,0:13,0
022-S + 017-S 0.787 : 20,0 0.708 : 18,0 0.630 : 16,0 0.5510.590 : 14,0:15,0
016-S + 09-S 0.905 23,0 0.7875 20,0 0.669 ! 17,0 0.590-0.630 ! 15,0+16,0
Sample code for ordering tube expanders Thrust collar
Ejemplo de cédigo para el pedido de mandrinos Cabezal de bloqueo
Exemplo de cédigo para encomendar os mandris Corpo do expansor de ressalto @ %
lMpumep Koga [N 3aKa3a BanbLOBOK OnopHas ronoeka
Ly —» de 3/8” - 20 BWG.
o Lu—>
e STD R11.0 -019 with plane shoulder
| de tope plano
L | e e V=0
ki
e DS R11.0-019-DLS
o DLX R11.0 -019-DLX-
‘F Lx 4’1
Tube Suggested rolling machines
;523 ; Mandrifadoras 'aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel Z I BasbLy
. Expansién Mandrino Rodillos Aguja Electrical Pneumatic
2 ; Aguiha Pubeh b
Z}gﬂ% Sp d’ ﬂuanasgﬁzg::huosm Balﬁzgglxa Egll'?utiff HopH Z’m E;:g:gg:: F"\:)ee‘:lrrrgi’.‘;?:s
mmwum  |B.W.G. Z’;gp%i:s mm Z"‘%ﬂ? mm Z‘,g,’}ﬁ? mm cg,‘_’.‘é’,;,; cg:l.)gé,q Cg,?,‘(j,_;n mmum| 3nektpuyeckue | [MHeBMaTuyeckue
i i 0,158 + 4,0 | 0.149+0.173 : 3,8 +4,4 R11.0-037 037-S
5 5 0 0 1-037+ 036
19 10,042:1,07| 0.166 : 4,1 | 0.158+0.181 | 4,0 +4,6 R11.0-036 036-S
0.169 : 43 | 0.165+0.189 : 42 +4,8 R11.0-035 035-S
| 2 10.035: 089 | 0.780 | 455 | 0.173:0.205 | 4,4+52 | R11.0-034 034-S
21 10.032: 0,81 0.186 ' 4,7 | 0.181-0.212 : 4654 | R11.0-033 033-030-S 1/4” F90
(6,3) : : i - 1-035+ 031 | (6.3) + Minirol 2100
22 10.028:0,71| 0.194 | 49 : MP/4
0 0 0 0.189+0.220 | 4,8 +5,6 | R11.0-032/A 032/A-029-S
23 10.025: 0,64 | 0.200 ! 5,0 ;
24 10022056 | 0.206 | 52 | 0.197:0.228 | 5058 | R11.0-031/A | 031/4-028-S
28 1 0.074: 0,35 | 0.222 ' 56 ;
' ' ' 0.205+0.236 : 5,2 +6,0 R11.0-030 033-030-S 1-030+ 026
30 50.0125 0,30 | 0.226 : 5,7 :
Suggested Possible
®Mmaus secomencrrs [ Rosbios
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R/11

Fig. TE23-F1
Puc.
Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
r%%; Expans::on Tube expander Rolls Mi"d”e’ Maﬂn i par f conselhfdas
mmum B.W.G.‘ Z’:giﬂw?‘ mm Z}gﬂﬁ ‘ mm %_IE‘S ‘ mm cg,?%g Cgit.)l‘(j(;,q CUC,d?KdéH mmum| dnektpuyeckue | [lHeBMaTueckme
| | 0.205 | 52| 0.197+0.228! 50+58 | R11.0-031/A-M| 031/A-028-S | 1-035+ 031
14 10083 2,11 0.209 | 53| 0.205:0.236! 5260 | R11.0-030-M | 033-030-S
0.220 56 o.212+o.244§ 54:62 | R11.0-029 | 032/A-029-S
15 10.072:1,83 | 0.231 | 58| 0.220:0.251! 5664 | R11.0-028 | 031/A-028-S | 1-030 026
0.236 6,0 0.228+0.260§ 58:6,6 | R11.0-027 027-025-S Minirol 1300
16 éo.oasé 1,65 | 0.245 6,2 0.236+o.268§ 6,0:68 | R11.0-026 026-024-S
; ; 0.252 ' 6,4 | 0.244+0.275' 6,2 +7,0 R11.0-025 027-025-S
3/8” || 17 §0.058§ 1,47 | 0.259 65 o.252+0.286§ 6,4:72 | R11.0-024 026-024-S 1-025:028 |, o
(9,5) 0.268 6.8 0.260+o.291§ 6674 | R11.0-023 023-S 63| - »
18 10.049:1,24 | 0277 | 70| 0.268+0.309 6,878 | R11.0-022 022-S .
19 10.042:1,07 | 0297 | 73| 0.275:0.315! 7,0 :8,0 R11.0-021 021-S e
0.295 75 0.286+0.323§ 72:82 | R11.0-020 020-S N
20 1 0.035! 0,89 | 0.305 ' 7,7 | 0.291:0.331; 7,484 | R11.0-019 019-S
21 20.03220,81 0.311 79 0.300+0.338; 76+86 | R11.0-018 018-S B Minirol 2100
22 10.028:0,71 | 0.319 | 81| 0.307:0.346; 7,8+88 | R11.0-017-M 017-S
23 ;0.025;0,64 0,325 8.2 0.315+0.362§ 8092 | R11.0-016-M 016-S p——
24 10.022!056 | 0,337 | 84| 0.323:0.370| 82:94 | R11.0-015-M 015-S
14 :0.083:2,110.334 85| 0.323:0.370: 82 :9,4 R11.0-015 015-S
0342 | 87| 03310378} 84:96 | R11.0-014 014-S '
1/07 15 50.0725 1,83 | 0.356 9,0 0.338+0.386§ 86:98 | R11.0-013 013-S ISR e Fo0
5 5 0.362 | 92| 0.346+0.394: 88+100| R11.0-012 012-011-S 63| Minirol 800
(12.7) 16 10.065:1,65 | 0.370 | 9,4 | 0.354:0.409' 9,0 +104| R11.0-011 012-011-S Mmp/2
0.374 9,5 0.362+o.417§ 92:10,6| R11.0-010 010-S 1-011 + 09
17 §0.058§ 1,47 | 0.384 97 o.370+0.425§ 94:108| R11.0-09 09-S
Suggested Possible



R/11/80

For small diameter tubes
and thick tube-sheets

Para tubos de diametro pequefio y
placas de tubos de espesor grueso
Para tubos de pequeno diametro e
placas de tubos de espessura grossa

Ans tpy6 manoro guametpa u
TPYy6HbIX JOCOK 60/IbLLIONA TONMLYUHBI

de=1/4"+1/2"

REpmin = 1/4” (6,3 mm)

min  MUH.

-

[igesrs

REmax =3.1/4” 82,6 mm)

max makc.

—cs

ol STD DLS DLX
s Lt Ly L Lx
N iches | mm | iches mm | inche  mm inches n:,m
037-S + 023-S 0.708 18,0 0.630 16,0 0.551 14,0 0.472+0.512 12,0+13,0
022-S + 017-S 0.787 20,0 0.708 18,0 0.630 16,0 0.551+0.590 14,0+15,0
016-S+09-S | 0905 23,0 | 0787 | 20,0 | 0669 | 17,0 | 0.590:0.630 | 150:160
Sample code for ordering tube expanders Thrust collar
Ejemplo de cédigo para el pedido de mandrinos Cabezal de bloqueo
Exemplo de cédigo para encomendar os mandris Corpo do expansor de ressalto @ %
Mpumep Koga AN 3aKa3a BasbLjOBOK OnopHas ronoska
de 1/4” - 22 BWG.
a— Ly —»
‘4— L,—
e STD R11.0/80 -032 with plane shoulder
' L0 S v=0
~—La—| | crroosis op
T DLS R11.0/80 -032-DLS
e  DLX R11.0/80 -032-DLX-
‘k Ly 4"
Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo i Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mﬁndrel P Ay i y
. Expansicn Mandrino Rodillos it Electrical ~ Pneumatic
Agulha : ”
ngs sp G| e omn | Mo, So |nchee| Eeicar | Neumateas
mmum B.W.G.' nggﬁf ' mm Z}gﬂﬁ? ' mm ZI'%%S . mm Cgf%ﬂ ngolt(jon Cg}_’%q mmum| 3nektpudeckue | [MHeBmMaTMyeckue
i i 0,158 1 4,0 | 0.149+0.173 : 3,8 +4,4 | R11.0/80-037 037-S
5 5 0 0 1/80-037+ 036
19 10,042 1,07 | 0.166 ' 4,1 | 0.158+0.181 | 4,0 +4,6 | R11.0/80-036 036-S
0.169 4,3 | 0.165+0.189 42 +4,8 | R11.0/80-035 035-S
|| 2 10.035: 0,89 | 0.780 1 45 | 0.173:0.205 ! 4,4 +52 | R11.0/80-034 034-S
21 10.032: 0,81 | 0.186 1 4,7 | 0.181+0.212 : 4,6 =54 | R11.0/80-033 033-030-S 1/4” F90
(6,3) ] i i - 1/80-035+ 031 | (6.3) + Minirol 2100
22 10.028.0,71| 0.194 | 4,9 : MP/4
0 0 0 0.189+0.220 ! 4,8 +5,6 | R11.0/80-032/A | 032/A-029-S
23 1 0.025: 0,64 | 0.200 ' 5,0 ;
24 10.022: 0,56 | 0.206 | 5,2 | 0.197+0.228 . 5,0+5,8 | R11.0/80-031/A | 031/A-028-S
28 1 0.074: 0,35 | 0.222 ' 5,6 ;
' ' ' 0.205+0.236 : 5,2 +6,0 | R11.0/80-030 033-030-S | 1/80-030+ 026
30 0.012E 0,30 | 0.226 : 5,7 :
Suggested Possible
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R/11/80

Fig. TE25-F1
Puc.
Tube Suggested rolling machines
;ﬂﬁg . Mandrifadoras :aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel Z Ay 1 y
. Expansion Mandrino Rodillos Aguja Electrical Pneumatic
e o Agulh Pt b
- B | perbstne | olitima | R ool laces| Gectess | e
mmum  |B.W.G. Z’,fﬂﬁf mm f;’,’,f,!},,";‘,? mm %_Ilgls mm Cg,?%ﬂ cg,?%ﬂ cgg%ﬂ mmwm| 3nekTpuyeckue | MHeBMaTHyeckme
| | 0.205 152 | 0.197+ 0.228! 5,058 |R11.0/80-031/A-M| 031/A-028-S |1/80-035 + 031
14 10083 2,11| 0.209 ' 53 | 0.205+ 0.236! 52:6,0 |R11.0/80-030-M| 033-030-S
| | 0.220 156 | 0.212+ 0.244: 5462 | R11.0/80-029 | 032/A-029-S
15 100721 1,83| 0.231 1 58 | 0.220+ 0.251! 56=6,4 | R11,0/80-028 | 031/A-028-S |1/80-030 026
5 5 0.236 1 6,0 | 0.228+ 0.260: 58<6,6 | R11.0/80-027 027-025-S Minirol 1300
16 | 0.065! 1,65| 0.245 | 62 | 0.236+ 0.268' 6,0:6,8 | R11.0/80-026 | 026-024-S
; ; 0.252 1 6,4 | 0.244+ 0.275' 62+7,0 | R11.0/80-025 | 027-025-S
3/8” || 17 10058! 1,47( 0259 | 65 | 0.052+ 02861 6,472 | R11.0/80-024 | 026-024-S |1/80-025:023 |, .
(9,5) ; E 0.268 ' 6,8 | 0.260+ 0.295' 6,6=7,4 | R11.0/80-023 023-S 6.3 M;Ia
18 10.049: 1,24| 0.277 1 7,0 | 0.268+ 0.309 6,8:7,8 | R11.0/80-022 022-S
: : : : 1/80-022 + 021
19 1 0.042! 1,07 0.291 ' 7,3 | 0.275+ 0.315' 7,080 | R11.0/80-021 021-S
: : 0.295 | 7,5 | 0.286+ 0.323' 7,282 | R11.0/80-020 020-S
: : : : 1/80-020 + 019
20 10.035' 0,89| 0.305 1 7,7 | 0.295+ 0.331 7,484 | R11.0/80-019 019-S
21 10.032! 0,81| 0.371 1 7,9 | 0.300+ 0.338' 7,6:8,6 | R11.0/80-018 018-S WO 17 Minirol 2100
22 10028 0,71| 0.319 ! 8,1 | 0.307+ 0.346' 7,888 |R11.0/80-017-M 017-8 '
23 10.025: 0,64 0,325 1 8,2 | 0.315+ 0.362: 8,0-9,2 |R11.0/80-016-M 016-S I 012
24 10022 056| 0,337 | 8,4 | 0.323+ 0.370! 82:94 |R11.0/80-015-M|  015-S '
14 1 0.083: 2,11]| 0.334 : 85 | 0.323+ 0.370: 8,2:9,4 | R11.0/80-015 015-S
: : 0.342 187 | 0.334+ 0.378! 84:96 | R11.0/80-014 014-S
: ! ! : 1/80-016 = 012
1/07 15 1 0.072 1,83] 0.356 1 9,0 | 0.345+ 0.386: 8,6=9,8 | R11.0/80-013 013-S W i
127 | | 0.362 19,2 | 0.346+ 0.394! 8,8+10,0 | R11.0/80-012 012-011-S 63| Minirol 800
(12,7) 16 1 0.065' 1,65| 0.370 1 9,4 | 0.354+ 0.409' 9,0-10,4 | R11.0/80-011 | 012-011-S WLAES
| | 0.374 19,5 | 0.362+ 0417} 9,2+10,6 | R11.0/80-010 010-S 1/80-011 = 09
17 1 0.058' 1,47| 0.384 1 9,7 | 0.370+ 0.425! 9.4-10,8 | R11.0/80-09 09-S

Suggested Possible
recomencaces [ (posives ®MmAUs [TE-25

PekomeHgyembie BosmoxHsle




R/13

For small diameter tubes and
low thickness tube-sheets

Para tubos de diametro pequeiio y
placas de tubos de espesor delgado

Para tubos de pequeno diametro e
placas de tubos de espessura fina

[Ans Tpy6 manoro guametpa u
TPY6HbIX JOCOK MaJioN TOSILYNHBI

de = 3/8”

REmin = 5/ 7 (15,9 mm)

min MuH.

=1 1| | o

REmax = 2” (50,8 mm)

max makc.

N

. Sample code for ordering tube expanders Thrust collar

Lt = 30,0mm 1.181 Ejemplo de cddigo para el pedido de mandrinos Cabezal de bloqueo

l—— [ Exemplo de cddigo para encomendar os mandris Corpo do expansor de ressaito
Mpumep Koga Ans 3aka3a BanbLjOBOK OnopHas ronoska
L,=28,0mm 1.102” de 3/8” - 19 BWG.
le—— —>
e STD R13.0 -021 with plane shoulder
— de tope plano
Ld = 26,0mm 1.024” I .0 de ressalto plano V=0

— I c ynop

DLS R13.0-021-DLS

DLX

e L—

L Lx=20,0+25,0mm 0.787":0.984"

R13.0 -021-DLX-

Tube Suggested rolling machines
;Zgg ; Mandriladoras 'aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel P BasbLy y
de s di Expansign g engine Rodilios o Electrical ~ Pneumatic
Z}gﬂﬁ P ! ﬂnanaso:i;g::%buosm Bani’:‘ogka png;ﬁff HopH inches E’ngﬁ:ﬁ ,’;\:g:l'ﬁ;gf:s
mmmum B.W.G.' Z}gﬂﬁfl mm 2133&? . mm %"’ﬁ.’s . mm cg,?ﬂ;ﬂ C%Q%A C%Q%A mmum| Anektpuyeckne | [HeBMaTM4eCKMe
i i 0.236 : 6,0 | 0.228+0.260 : 5,8 +6,6 R13.0-027 027-L
5 5 5 i 2-027+ 026
16 ! 0.065:1,65| 0.245 | 6,2 | 0.236+0.268 | 6,0 +6,8 R13.0-026 026-L
i i 0.252 1 6,4 | 0.244+0.276 6,2 +7,0 R13.0-025 025-L
i i i i Minirol 1300
17 1 0.058, 1,47 | 0.259 | 6,5 | 0.252+0.283 | 6,4 +7,2 R13.0-024 024-L 2-025+ 023
- ; ; 0.268 ' 6,8 | 0.260-0.297 : 6,6 +7,4 R13.0-023 023-L Fo0
18 1 0.049:1,24 | 0.277 1 70 | 0.268:0.307 | 6,827,8| R13.0-022 022-L 114 it
(9,5) . l : 2020021 |63)| mpra
19 1 0.042:1,07| 0.291 ' 7,3 | 0.275+0.315 ' 7,0+8,0 R13.0-021 021-L
b b 0.295 17,5 | 0.283+0.323 | 7,2 +8,2 R13.0-020 020-L
i i i 0 2-020+ 019
20 | 0.035/089 | 0.305 | 7.7 | 0.291+0330 | 7484 |  R13.0-019 019-L Minirol 2100
21 : 0.0325 0,81 | 0.311 : 7,9 | 0.299+0.338 : 7,6 8,6 R13.0-018 018-L TN
22 10.028 0,71 | 0.319 ' 8,1 | 0.307-0.346 ' 7,888 | R13.0-017-M 017-L '

Suggested . Possible
6 ©Mas fecomendads i
PekomeHgyembie BosmoxHbie



. Ue

inches
AronMbl
mmuwm

de

=3/8"

L:=30,0mm 1.181
Pl

—p

L,=28,0mm 1.102

S

S+ ]
Lqy=26,0mm 1.024”

—

L

1 —

R/13/100

For small diameter tubes
and thick tube-sheets

Para tubos de diametro pequefio y
placas de tubos de espesor grueso

Para tubos de pequeno diametro e
placas de tubos de espessura grossa

Ansa Tpy6 manoro guametpa u
TPYOHbIX [4OCOK 60/IbLLION TONYMHBI

REnmin = 5/8” (15,9 mm)

min MuH.

> |<—

REmax =4 (101,6 mm)

max makc.

T g

Sample code for ordering tube expanders
Ejemplo de cddigo para el pedido de mandrinos
Exemplo de cdédigo para encomendar os mandris
Mpumep koga Ans 3aka3a BanbLOBOK

de 3/8” - 17 BWG.

Thrust collar
Cabezal de bloqueo
Corpo do expansor de ressaito
OnopHas ronoska

STD R13.0/100 -024 with plane shoulder
I de tope plano _
I i 0 de ito plano V=0
c yiop
DLS R13.0/100 -024-DLS
DLX R13.0/100 -024-DLX-

L Lx=20,0+25,0mm 0.787":0.984"

Tube

Tubo
Tubo
Tpy6a

sp

B.W.G. inches mm
AroAmbl MM

3/8”
(9,5)

16 | 0.065; 1,65

17 10.058 1,47

0.049: 1,24
0.042:1,07

18
19

20 10.035! 0,89
21 100321 0,81
22 10,028 0,71

di

inches
Aol

ZIE

0.236
0.245
0.252
0.259
0.268
0.277
0.291
0.295
0.305
0.311
0.319

"pmm
16,0
16,2
6,4
16,5
6,3
17,0
7,3
7,5
L 7,7
7.9
8,1

Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras aconselhadas

Expansion Tube expander Rolis Mandrel PeKOMeHzyeMble BalbLOBOYHbIE YCTaHOBKM
Expansion Mandrino Rodillos Aguja Electrical Pneumatic
by : Agulh. Pulih s
Auanasgf 'IJJ:':;::quoaku smﬁﬂm gg}ffﬁfq ﬁgp: Z}g’"ﬁg E’:gmg:: g;‘:l'r"?&.c:;s
5{,’5,—’,’,‘;‘.,5 ) mm ng?gég ng?%,q c?d‘.’%n mmwmm| 3nekTpuyeckune | lMHesmaTuyeckue

0.228+0.260 : 5,8 +6,6 | R13.0/100-027 027-L

! 2/100-027+026
0.236+0.268 | 6,0 +6,8 | R13.0/100-026 026-L
0.244-+0.276 E 6,2 +7,0 | R13.0/100-025 025-L
0.252+0.283 | 6,4+7,2 | R13.0/100-024 024-L  |2/100-025+023 %0
0.260+0.291 E 6,6 +7,4 | R13.0/100-023 023-L .
0.268+0.307 E 6,8 +7,8 | R13.0/100-022 022-L (16/3) v

5 2/100-022+021| ™ MP/4
0.275+0.315 ' 7,0+8,0 | R13.0/100-021 021-L
0.283+0.323 E 7,2 +8,2 | R13.0/100-020 020-L

i 2/100-020+019
0.291+0.330 ' 7,4 +8,4 | R13.0/100-019 019-L Minirol 2100
0.299+0.338 | 7,6 +8,6 | R13.0/100-018 018-L

: 2/100-018+017
0.307+0.346 | 7,8 +8,8 |R13.0/100-017-M 017-L

Suggested Possible
secomncace: [ e ®maus [TE27

PekomeHayemble




R/30

For low thickness tube-sheets
Para placas de tubos de espesor delgado
Para placas de tubos de espessura fina
Ans Tpy6HbIX JOCOK Masion TONYNHbI

Sample code for ordering tube expanders
Ejemplo de cddigo para el pedido de mandrinos
Exemplo de cdédigo para encomendar os mandris

Mpumep koga Ans 3aka3a BanbLOBOK

«—L¢=838,Tmm 1.1/2" —|
L,=31,8mm 1.1/4”
’47

R ——

STD

Ly=26,0 mm 1.024

e L——

de 1”7 - 12 BwG.

R30(.#)-7

REnmin = 3/8” 9,5 mm)

min  MuH.

REpmax = 1.1/4” (31,8 mm)

max makc.

Thrust collar

Cabezal de bloqueo
Corpo do expansor de ressaito
OnopHas ronoska

R30(#)-7-DLS

R30(#)-7-DLx:

| L=22,0:280mm osss:1.102"

with plane shoulder
de tope plano .
— de ressaito plano 017 = 16/A
** ¢ nnockum ynopom V=0
with 3 mm recess
con resaite de 3 mm .
_1 comcp idad qear;m ?151%:
¢ 3aghpe30BKOi Ha 3 MM = ”
0.118”)
. 011 + 3/B
with deep recess Vmax = 15 mm
con resalte profundo === 5.11 (0.5907)
— com cavidade profunda §
o € r11y60KO¥i 3a(hpe3oBKoi Vmax =20 ;"’;L
i 12 + 16/A(0' 8 )
Vmax =26 mm
(1.024%)

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo ; Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel PeKoMeHgyeMbie BaflbL{OBOYHbIE YCTAHOBKY
. Expansion Mandrino Rodillos Aguja Electrical Pneumatic
2 ; Aguiha Puluh i
",g',g,-’,},,% P di ﬂnanasggaagzaa?mqoam Bﬂ,i’[,ﬂﬁ',(a gg}-ﬁ:ﬁfq HopH inches E’ggm‘c’:: #‘:‘L’,’;f;#?:s
mmuwm B.W.G.' Z’gﬁﬁ? ' mm Z’;%%s ' mm zz%eb‘s . mm cg,q;(ia.g C%Q%A cgdl"g‘;n mmwmm| Onektpuyeckue | [MHeBMaTHyeckme
; 5 0.315 : 8,0 |0.307+0.354: 7,8+9,0 | R30.0-017 017-C
5 E 0323 ' 82 |0315:0362' 80:92 | R30.0-016 016-C N
14 10083 1211|0334 | 84 |0323:0370: 8294 | R30.0-015 015-C i P /+\ o
' ' ' ' - = lacrol 750
: : 0.342 : 87 |0.331+0.378 ! 84:96 | R30.0-014 014-C Ms/40
15 10072 1,83 | 0.356 | 9,0 |0.338:0.386 | 8698 | R30.0-013 013-011-C o0
o : E 0.362 | 9,2 |0.346+0.393 | 88:10,0| R30.0-012 012-010-C -
127 16 10.065 ' 1,65 | 0.370 | 9,4 |0.354+0.409 ' 9,0+10,4 | R30.#-011 013-011-C 9.9
(127) ' : 0.378 | 9,6 |0.362:0.417 ! 9,2-10,6 | R30.#-010 012-010-C 4-011+09
0 0 0 0 F90
17 10058 1 1,47 | 0.384 : 9,7 |0.370 +0.425 ! 9,4+10,8 | R30.#-09 09-C o
18 10.049 | 1,24 | 0.402 | 102 |0.378 20441 9,6:112| R30.#-00 00-C 400 B || sl 500
b b 5 0 MP/2 Macrol 1350
20 10.035' 0,89 | 0.430 ' 10,9 | 0.397 +0.460 : 10,1+ 11,7 | R30.#-00/A 00/A-C 4-00/A MS/60
22 10028 0,71 | 0.444 1 113 :
: : : 0.417 +0.480 | 10,6+ 12,2 | R30.#-01 01-C 4-01 Matex
24 10.022 ' 0,56 | 0.456 ' 11,6 :
12 10109 | 2,77 | 0.407 | 10,3]0.378 +0.441 ! 9,6+11,2| R30.#-00-M 00-C 4-00 e,
E E 0.421 ! 10,7 | 0.397 =0.460 | 10,1=11,7 | R30.#-00/A-M 00/A-C 4-00/A &
13 10095 | 241 | 0.435 | 11,1|0.417:0.480 | 10,6+ 122 | R30.4-01-M 01-C 401 ms/40 B 70
1 1 1 1 Mslso
14 10083 2,11 | 0.459 | 11,7 | 0.437 20500 } 11,1 =12,7 | R30.#-01/A-M 01/A-C 4-01/A A
i i i Il latex
5/8” || 15 10.072 1,83 | 0.481 | 12,2|0.452 +0.523 : 11,5+ 13,3 | R30.#-02-M 02-C tozeoon | 387
(15,9) || 16 10.065 ! 1,65 | 0.495 | 12,6 | 0.472 +0.543 | 12,0+ 13,8 | R30.M-020a-M |  02/A-C ' @5
i i i i F90
17 10.058 1 1,47 | 0.509 | 12,9 |0.492 +0.571 | 12,5+ 14,5 | R30.#-03-M 03-C &
: : : : 7/ N\
18 10.049 | 1,24 | 0.527 | 13,4 ) .
! ! ! 0.512 +0.590 | 13,0+ 15,0 | R30.#-04-M 04-C MP/2 R/ 500
19 10042 11,07 | 0.541 | 13,7 ; 4-03:1 MS/60 Macrol 1350
20 $0.035: 0,89 | 0.555 | 14,1 ,
: : : 0.531+0.610 | 13,5+ 15,5 | R30.#-1-M 1-1/A-C Matex
22 10.028 ' 0,71 | 0.569 ! 14,5 :
Rif, 5R/70 Suggested Possible
3 M4US gg;’ g:;;g Recomendadas . Posibles
G 55176 plcomendadas ot



de=1/2"+1.1/2"

(12,7 + 38,1 mm)

R/30

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconseihadas
Tpy6a Expansion Tube expander Rolls Mandrel P ay 1 y
i6 i i Aguja 3 .
d . Expansion Mandrino Rodiflos Aouih Z Ele'ct,.-,cal Pneum_atlc
e SP G| i | sliee | R | Fonr [ g | pemitens
mmmm | BW.G. Z’;%Li,s mm Zzgﬂg‘? mm Z’:&i’r,ﬁ:s mm cgd?%n C?d.o%g Cqu?géq mmwm| 3Jnektpuyeckue | [lMHeBmMaTyeckue
10 10134 1 340 | 0.482 | 12,2|0.452 +0.523 | 11,5+13,3 | R30.#-02 02-C -
: : 0.492 ' 12,5|0.472 -0.543 ' 12,0=13,8 | R30.#-02/A 02/A-C ' Fo0
1 1 ] 1 +
11 10.120 | 3,05 | 0.510 | 12,9 0.492 +0.571 | 12,5+14,5 | R30.#-03 03-C 7\
12 10109 ! 2,77 | 0.532 | 13,4|0.512 +0.590 | 13,0=15,0 | R30.#-04 04-C 4-03:1 "’,',’{s‘j;‘; Macrol 450
13 10.095 1 2,41 | 0.560 | 14,2|0.531 <0.610 : 13,5+ 15,5 | R30.#-1 1-1/A-C
14 10083211 | 0584 | 14,8 0557 +0.639 | 14,0+16,2 | R30.#-1/A 1-1/A-C 4-1/A Matex
3/4” || 15 :0.072 1 1,83 | 0.606 ' 15,3|0.570 +0.669 : 14,5+17,0 | R30.#-2 2-C 29/ 5')’
(19,0) || 16 :0.065 | 1,65 | 0.620 : 15,7 j
: ! : 0.590 +0.689 ! 15,0+ 17,5 | R30.#-2/A 2/A-C
17 10.058 ' 1,47 | 0.634 16,0 ; F90
1 1 ] +
18 10.049 | 1,24 | 0.652 | 16,5|0.610+0.709 : 155+ 18,0 | R30.#-3 3-C - /U
19 10.042 1 1,07 | 0.666 ' 16,8 |0.630 =0.728 : 16,0+ 18,5 | R30.#-3/A 3/A-C ' ”",’fs%‘z Macrol 750
20 1 0.035 0,89 | 0.680 | 17,2 |
21 10032 0,81 | 0.686 | 17,4 0.650 =0.748 : 16,5+ 19,0 | R30.#-3/B 3/B-C Matex
22 10.028 10,71 | 0.694 i 17,6 |
10 | 0.134 ! 3,40 | 0.607 | 15,4|0.570 +0.669 | 145+17,0| R30.#-2-M 2-C
11 10120 1 3,05 | 0.635 i 16,1|0.6100.709 : 15,5+18,0 | R30.#-3-M 3-C 0
12 10109 | 2,77 | 0.657 | 16,6 |0.630+0.728 | 16,0+ 18,5 | R30.#-3/A-M 3A-C 4-2:3/B /
i i 0.669 ' 17,0 l i Macrol 450
: : : 0.650 +0.748 | 16,5+ 19,0 | R30.#-3/B-M 3/B-C
13 1 0.095 ! 2,41 | 0.685 | 17,4 :
. 14 10.083 ' 2,11 | 0.709 ' 18,0|0.687 +0.799 : 17,3+20,3 | R30.#-5-M 5-C Matex
15 1 0.072 1 1,83 | 0.731 | 18,5|0.700 -0.812 | 17,8 20,8 | R30.#-5/A-M 5/A-C 2157
(22,2) : : : : 5
16 1 0.065 ' 1,65 | 0.745 ' 18,9 ; (9.5
: : : : 4-5:6 F90
17 1 0.058 : 1,47 | 0.759 | 19,2 ; A
: : : 0.720 +0.838 | 18,3+21,3 | R30.#-6-M 6-7-C N
18 10.049 ' 1,24 | 0.777 ' 19,7 !
' ' ' ' mMa/nv
19 10.042 1 1,07 | 0.797 | 20,0 | MS/60 Macrol 750
20 10035 0,89 | 0.805 ! 20,4 E
21 100321081 | 0871 | 20,6/ 0.748 +0.866 : 19,0+22,0 | R30.#-7-M 6-7-C 4-7:8/A Matex
22 10028 ! 0,71 | 0819 | 208 5
8 10165 4,19 | 0.670 : 17,0 ;
. . . 0.650 +0.748 | 16,5+ 19,0 | R30.#-3/B-S 3/B-C 4-2:3/B
: : 0.685 | 17,4 : F90
9 10148 13,76 | 0.704 : 17,9 0.681 +0.799 : 17,3+20,3 | R30.#-5 5-C /+\
10 10,134 | 3,40 | 0.732 ! 18,6|0.700 0.812 ' 17,8 -20,8 | R30.#-5/A 5/A-C 45:6 Ma/L -
' ' ' ' M4V lacrol 450
11 1 0.120 : 3,05 | 0.760 ' 19,3|0.720 +0.838 : 18,3+21,3 | R30.#-6 6-7-C
12 10.109 | 2,77 | 0.782 | 19,8 | 0.748 +0.866 | 19,0220 | R30.#-7 6-7-C
o E E 0.791 | 20,0|0.767 +0.886 ' 19,5+22,5 | R30.#-7/A 7IA-C - Matex
o 13 10,095 | 241 | 0.810 | 20,6 | 0.787 +0.905 : 20,0+23,0 | R30.#-8 8C ' )
’ 14 10,083 | 2,11 | 0.834 ' 21,2|0.807 +0.925 | 20,5+23,5 | R30.#-8/A 8/A-C
15 10.072 11,83 | 0.856 | 21,7 | S
16 1 0.065 ' 1,65 | 0.870 | 22,1 0.827 +0.964 ! 21,0245 | R30.#-9 9-C /*\
17 10.058 1 1,47 | 0.884 : 22,4 ; Mav
18 10.049 | 1,24 | 0.902 | 22,9 ! e 750
! ; ! 0.846 +0.984 1 215+250 | R30.#-9/A 9/A-C 4-9:11
19 1 0.042 11,07 | 0.976 | 23,2 ;
20 | 0.035 0,89 | 0.930 | 23,6 : Matex
21 10032081 | 0936 ' 23,8||0.866 +1.004 : 22,0255 | R30.#-10 10-C
22 10.028: 0,71 | 0.944 | 240 ;
Rif. 5R/70 Suggested Possible
prenre() e e [ s ©paus
M. Bo3moxHble

PekomeHgyembie



R/30

g‘:r
Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo R Mandriladoras aconsethadas
Tpy6a Expansion Tube expander Rolis Mandrel PeKOMEHjyeMbIe BalbLOBOYHbIE YCTaHOBKM
i i i Aguja " .
d . Expansn_jn Mandnqo Roditios Aol Ele'ct,.-,cal Pneumat:c
T'gy!,}% SP di ,quanasz:E:llJaZg;z;bqosku Ba’ﬁzgglka ggjl_ﬁ:’e(: ﬁgpﬁa Z’ﬁﬁg E;:g:gg:: g,‘:‘b’,’ﬂg’ca:s
mmum  |B.W.G. Z}%ﬂej mm igggﬂej mm Zw&f’”e”s mm Cg':i‘.)gvs;] Cgi‘?géq ng?géa mmum| 3nekTpuyeckue | [MHesmatnyeckue
: : : , : ) F90
11 10120 | 3,05 | 0.885 | 22,4 | 0.846 -0.984 | 21,5+25,0 | R30.#-9/A-M 9/A-C I e
12 10.109 : 2,77 | 0.907 | 22,9|0.866 +1.004 ' 22,0+255 | R30.#-10-M 10-C /5" AN
: : : : 49:11 | ¥ man Macrol 450
13 100951241 | 0.935 | 23,7 ; 99| marv
. : : 0.905 +1.043 | 23,0265 | R30.#-11-M 11-C
1.1/87|| 14 10.083 ! 2,11 | 0.959 | 24,3 : o e
(28,5) || 16 :0.065 : 1,65 | 0.995 | 252 |0.945 +1.102 1 24,0+-28,0 | R30.#-12-M 12-C I oo
\ | | | —t~
18 i 0.049 i 1,24 | 1.027 i 26,0 i c1zeran |12z | M . -
20 1 0.035 0,89 | 1.055 | 26,7||0.984 +1.142 1 250+29,0 | R3o.#-12/a-M|  12/A-C (12,7)| Ms/eo
22 10028 0,71 | 1.069 | 27,1 ; | e
9 10.148 1 3,76 | 0.954  24,3]0.905 +1.043 1 23,0+26,5| R30.#-11 11-C 49:11 |38
10 10.134 3,40 | 0.982 | 25,0 o : S . o
: : : .945 +1.102 1 24,0 28,0 | R30.#-12 .
11 10.120 3,05 | 1.010 25,7 | Macrol 200
12 10109 1 2,77 | 1.032 | 26,2 |0.984 +1.142 1 250+ 29,0 | R30.#-12/A 12/A-C F90
1 1 1 1 +
1.1/4” 18 10095 1241 | 1060 4 2100, s 1187 | 260+ 300 # 13-C 7N\
:'318 14 10083211 (1084 1 276|  iTT B 412:14A | 4 1pn | MOE
G181 16 065 1,65 | 1.120 ! 285 i : - he (12,7)
17 10058 1,47 | 1.134 1288 107 TR e
T T T Macrol 450
18 1 0.049 | 1,24 | 1.152 | 29,3 :
20 1 0.035 0,89 | 1.180 : 30,0||1.102 +1.260 : 28,0+32,0 | R30.#-14 14-15-C
22 10.028 ;071 | 1.194 | 30,4 ;
12 10.109 ' 2,77 | 1.157 1 29,3 1.102 +1.260 : 28,0+32,0 | R30.#-14-M 14-15-C . Macrol 200
1410083 1 2,11 | 1.209 | 30,7 | 1.142 +1.299 1 29,0+ 33,0 | R30.#-14/A-M| 14/A-15/A-C ’ e’
1.3/8”|| 16 1 0.065 ' 1,65 | 1.245 31,6 |1.187 +1.338 : 30,0+34,0 | R30.#-15-M 14-15-C o AN
5 5 5 5 Ma4/L
(34,9) || 18 10049 1 1,24 | 1.277 | 32,4|1.220 +1.378 | 31,0+35,0 | R30.#-15/A-M| 14/A-15/A-C O (127)| M4 Macioli450
20 ;0035 ; 0,89 | 1.305 ; 33,1 o : - i o ‘ Matex
22 10028071 | 1319 33| T 1T RROS-16M
| [ 1.142 +1.299 i 29,0+ 33,0 14/A-15/A-C | 4-12:14/A
9 107481376 | 1204 1306) T T gl L ’
10 1 0.134 | 340 | 1.232 | 31,3|7.187 +1.338 30,0 340 | R30.#-15 14-15-C
11 10.120 : 3,05 | 1.260 | 32,0 ; F50
. . : 1.220 +1.378 1 31,0+ 35,0 | R30.#-15/A 14/A-15/A-C + Macrol 200
12 10.109 : 2,77 | 1.282 | 32,5 :
: : : : 710N
112 13 10.095 ' 2,41 | 1.310 | 333 2601417 6 Ma/L
’ 14 10083 1211|1334 :3839| "~ T R 127
(38,1) ! ! ! : (12,7)
15 1 0.072 1 1,83 | 1.356 | 34,4 ! 4-15:16/A
16 1 0.065 | 1,65 | 1.370 | 34,38 | T
17_: ooesi TR 1.319 +1.476 | 33,5+37,5 16/A-C
18 10049 1 1,24 | 1.402 1358 i T G Macrol 450
20 10.035 0,89 | 1.430 | 36,3 E
22 100281071 | 1.444 i 36,7 ;
Rif. 5R/70 Suggested Possible
©paLs g ) e seemrses: [l L
Cm. 5R/70

PekomeHgyembie

BoamoxHble



For thick tube-sheets
Para placas de tubos de espesor grueso REmin = 3/8” (9 5 mm) >

Para placas de tubos de espessura grossa

Ans Tpy6HbIX 4OCOK 60/1bLLON TONLUHBI

«~—L;=38,1mm 1.1/2" —|
L,=31,8 mm 1.1/4”
W e

—>

Ly=26,0 mm 1.024
— —

L —

L Lx= 22,0+28,0mm 0.866°+1.102”

R/50

min  MuH.

REmax = 6” (1 52,4 mm)

maéx makc.

Sample code for ordering tube expanders Thrust collar
Ejemplo de cédigo para el pedido de mandrinos Cabezal de bloqueo
Exemplo de cédigo para encomendar os mandris Corpo do expansor de ressalto
Mpumep Kofa A4ns 3aKa3a BasbLOBOK OnopHas ronoska
de 1.1/4” - 11 BWG.
D with plane shoulder
de tope piano )
— de ressalto piano 017 + 16/A
" ¢ nnockum ynopom V=0
DLS R5£# -12-DLS with 3 mm recess
con resalte de 3 mm
com cavidade de 3 mm 011 + 16/A
C 3a¢hpe30BKoi Ha 3 MM V= (% ’?;’é )
DLX R50@- 12-DLX-| . 011+ 3/B
with deep recess Vmax = 15 mm
con resalte profundo = 5:11 (0_ 590’)

— com cavidade profunda
- ¢ r1y60KO# 3a¢hpe3oBKoH . Vmax=20 mm
12+ 16/A(O' 787 )

Vmax =26 mm

(1.024”)

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel Z L A 1 y
.o . . Aguja . .
d 3 Expansién Mandrino Rodillos Aguiha EIeptl"lcaI Pneum_atlc
Zl’g’gv% Sp di ﬂuanaaoE: ‘;J:g::% bLOBKM Ba’ﬁizgglxa ggllﬁi: ﬂgPH inches E;gg:’r' ind #‘:‘L’gf;;m
mmuu | BWG. inches mm | inches mm inches mm Sod Sod God. [mmuu)| Snexrpuseckue | Muesmatuseckue
| | 0.315 | 8,0 |0.307+0.354 | 7,890 | R50.0-017 017-C
: : 0.323 | 82 |0.315-0.362 ' 80-92 | R50.0-016 016-C i
14 10083 1211|0334 ! 85 /03230370 82+94 | R50.0-015 015-C . /+\ -
i i 1 ] - = lacroi
: : 0.342 | 87 |0.331+0.378 | 84+96 | R50.0-014 014-C .
15 10.072 1 1,83 | 0.356 : 9,0 |0.338+0.386 : 8,698 | R50.0-013 013-011-C Mms/60
o : E 0362 | 92 |0.346+0.393 ! 88+100| R50.0-012 012-010-C .
127 16 1 0.065 ! 1,65 | 0.370 | 9,4 |0.354+0.409 ' 9,0+10,4 | R50.#-011 013-011-C 9.9
(12,7) ' : 0.378 | 9,6 |0.362+0.417 | 9,2-10,6 | R50.#-010 012-010-C 5-011+09 F90
17 10058 1,47 | 0.384 : 9,7 |0.370+0.425  9,4-10,8 | R50.#-09 09-C /+\
18 | 0.049 | 1,24 | 0.402 | 10,2 |0.378 +0.441 | 9,6+11,2| R50.#-00 00-C 5-00 MP/2 s, 00
b b b 5 MS/60 Macrol 1350
20 1 0.035 0,89 | 0.430 ' 10,9 |0.397 +0.460 ' 10,1+ 11,7 | R50.#-00/A 00/A-C 5-00/A
22 10028 0,71 | 0.444 | 11,3 I
: : ; 0.417 +0.480 | 10,6 - 12,2 | R50.#-01 01-C 5-01 glatex
24 10.022 ' 0,56 | 0.456 ' 11,6 !
12 10109 | 2,77 | 0.407 | 10,3|0.378 +0.441 | 9,6+112| R50.#-00-M 00-C 5-00 I
E E 0.421 1 10,7 | 0.397 +0.460 ! 10,1=11,7 | R50.#-00/A-M 00/A-C 5-00/A /*\
13 10.095 1 2,41 | 0.435 | 11,1|0.417 +0.480 : 10,6+ 12,2 | R50.#-01-M 01-C 5-01 MS/40 Macrol 750
14 10083 ! 2,11 | 0.459 | 11,7|0.437 +0.500 | 11,1 +12,7 | Rs0.#-01/AM |  01/AC 5-01/A s /60
5/8” || 15 10.072 : 1,83 | 0.487 | 12,2|0.452+0.523 1 11,5+ 13,3 | R50.#-02-M 02-C 50200 | 3787 Hatex
(15,9) || 16 :0.065 ! 1,65 | 0.495 | 12,6 | 0.472 +0.543 | 12,0 13,8 | Rso.#-02aM |  02/A-C ’ ©5) I
17 10.058 | 1,47 | 0.509 | 12,9 |0.492 +0.571 1 12,5+ 14,5 | R50.#-03-M 03-C /+\
18 10,049 | 1,24 | 0527 | 134 ! -
! ! ! 0.512 +0.590 | 13,0+ 15,0 | R50.#-04-M 04-C MP/2 1 il
19 1 0.042 1 1,07 | 0.541 | 13,7 ! 5-03+1 ms/60 Macrol 1350
20 :0.035 ! 0,89 | 0.555 | 14,1 :
: : : 0.531 +0.610 ! 13,5+ 15,5 | R50.#-1-M 1-1/A-C Matex
22 10028 0,71 | 0.569 ' 14,5 :

Rif, 5R/80
Ref.
el
Cm. 5R/80

Suggested Possible ‘
recomendeces [ posibies ®mauvs [TE-31

PekomeHgyembie BosmoxHbie




R/50

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo i Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel ]Z P iAyembie Barbly y
i6 i i Aguja . .
d 3 Expansion Mandrino Rodillos Agulha EIeptl_'lcaI Pneum_atlc
S sp di L. N B Yo pores|  Eetcas | eumtens
mmwum | BW.G. Zzﬂzﬁf mm Z’,E,f!ﬁ? mm %’Ef mm c&?ﬂ;ﬂ Coc,d?%A Cda?%n Mmmum| 9nekTpuyeckue | [MHeBMaTUyeckue
10 10.134 | 3,40 | 0.482 | 12,2 |0.452+0.523 | 115+133 | Rs50.#-02 02-C —
: : 0.492 ' 12,5 |0.472 0.543 ' 12,0=13,8 | R50.#-02/A 02/A-C ' .
11 10120 1 3,05 | 0.510 | 12,9 |0.492 +0.571 | 125+ 14,5 | R50.#-03 03-C /+\
12 10.109 ! 2,77 | 0.532 | 13,4 |0.512:0.590 | 13,0+ 15,0 | R50.#-04 04-C 5-03:1 M4 Macro! 450
13 10.095 ' 2,41 | 0.560 | 14,2 |0.531 +0.610 | 135+ 15,5 | R50.#-1 1-1/A-C R0
14 10083 ' 211 | 0.584 | 14,8 |0.557 +0.639 | 14,0:16,2 | R50.#-1/A 1-1/A-C 5-1/A Matex
3/4” || 15 10072 1,83 | 0.606 : 153 |0.570 +0.669 : 14,5170 | R50.%-2 2-C (39/%’)’
(19,0) || 16 :0.065: 1,65 | 0.620 | 15,7 i
: : : 0.590 +0.689 ! 15,0+ 17,5 | R50.#-2/A 2/A-C
17 1 0.058 1 1,47 | 0.634 ' 16,0 ; 1.
18 10.049 ! 1,24 | 0.652 | 16,5 |0.610-0.709 | 15,5+ 18,0 | R50.#-3 3-C +
: : : : 5-2:3/B 7\
19 10.042 1 1,07 | 0.666 ' 16,8 | 0.630 -0.728 1 16,0 18,5 | R50.#-3/A 3/A-C ey Macrol 750
20 1 0.035: 0,89 | 0.680 | 17,2 5 (i=e0
21 10032 0,81 | 0.686 | 17,4 0.650 =0.748 | 16,5+19,0 | R50.#-3/B 3/B-C Matex
22 10028 0,71 | 0.694 | 17,6 :
10 | 0.134 | 3,40 | 0.607 | 15,4 |0.570 +0.669 | 145+17,0 | R50.#-2-M 2-C
11 10.120 1 3,05 | 0.635 : 16,1 |0.610 <0.709 : 15,5+ 18,0 | R50.#-3-M 3C =7
12 10109 | 2,77 | 0.657 | 16,6 |0.630:0.728 | 16,0+ 18,5 | R50.#-3/A-M 3IA-C 5-2:3/B AN
5 5 0.669 1 17,0 ; M4V Macrol 450
: : . 0.650 +0.748 | 16,5+ 19,0 | R50.#-3/B-M 3/B-C
13 10.095 ! 2,41 | 0.685 | 17,4 :
/g 14 10.083 2,11 | 0.709 ' 18,0 |0.687 +0.799 : 17,3+20,3 | R50.#-5-M 5-C Matex
15 10072 ! 1,83 | 0.731 | 18,5 |0.700 -0.812 | 17,8+-20,8 | R50.#-5/A-M 5/A-C s
(22,2) : : : : 4
16 1 0.065 ' 1,65 | 0.745 ' 18,9 ; . (9.9
17 10.058 ' 1,47 | 0.759 | 19,2 : : .
: : : 0.720 +0.838 | 18,3+21,3 | R50.#-6-M 6-7-C .
18 1 0.049 ' 1,24 | 0.777 ' 19,7 :
: : : : 7\
19 10,042 11,07 | 0.791 | 20,0 ; o Macrol 750
20 10.035 0,89 | 0.805 | 20,4 ! 8860
21 10032 : 081 | 0871 : 20,6 |0.748 +0.866 : 19,0+22,0 | R50.#-7-M 6-7-C 5-7:8/A Matex
22 10028 0,71 | 0.819 | 208 5
8 10165 4,19 | 0.670 : 17,0 ;
: : . 0.650 +0.748 | 16,5+ 19,0 | R50.#-3/B-S 3/B-C 5-2:3/B
: : 0.685 | 17,4 :
: : : : F90
9 10748376 | 0.704 1 17,9 |0.687 +0.799 : 17,3+20,3 | R50.#-5 5-C /+\
10 10,734 | 3,40 | 0.732 18,6 | 0.700 +0.812 17,8+20,8 | R50.#-5/A 5/A-C 5-5:6 - S 50
11 10.120 ' 3,05 | 0.760 ' 19,3 |0.720 -0.838  18,3+21,3 | R50.#-6 6-7-C Mma/v
1210109 1 2,77 | 0.782 1 19,8 |0.748 +0.866 : 19,0+22,0 | R50.#-7 6-7-C
E E 0.791 | 20,1 |0.767 =0.886 1 19,5+22,5 | R50.#-7/A 7IA-C e
1” ! : : ! 5-6/A8/A | 5o
054 13 10,095 | 2,41 | 0.810 | 20,6 |0.787 +0.905 : 20,0+23,0 | R50.#-8 8-C o)
(254) 14 10083 ' 2,11 | 0.834 ' 21,2|0.807 :0.925 | 205+23,5| R50.#-8/A 8/A-C
15 10072 1,83 | 0.856 | 21,7 5
16 10.065 ' 1,65 | 0.870 | 22,1 |0.827 +0.964 ! 21,0245 | R50.#-9 9-C Fo0
: : : : +
17 10058 | 1,47 | 0.884 | 22,4 | /N
18 10.049 ' 1,24 | 0.902 | 22,9 : man ! 750
! ! ! 0.846 +0.984 | 21,5+ 25,0 | R50.#-9/A 9/A-C 5-9:11
19 10.042 11,07 | 0.916 | 232 ;
20 | 0.035 ! 0,89 | 0.930 ! 23,6 :
: b 0 . Matex
21 10.032 081 | 0.936 | 23,8|/0.866 +1.004 : 22,0+ 255 | R50.#-10 10-C
22 10028 0,71 | 0.944 | 24,0 ;
Rif. 5R/80 Suggested Possible
®MmAUS o smrao( '@ secomencacos [ posiies
JrAuA Cm. 5R/80 PekomeHgyemble Bo3moxHble



de=1/2"+1.1/2”

(12,7 + 38,1 mm)

Tube Suggested rolling machines
Tubo Anl;oczrqllagoras recomelr’;d:’das
landriiadoras aconseinaaas
7.";;1}762 Expansion Tube expander Rolils Mandrel PekomeHgyembie BanbLOBOYHbIE YCTAHOBKN
. Expansion Mandrino Rodiflos Aguja Electrical Pneumatic
by H Agulh. Pl b
Z!lgggf Sp dl nuanasg,;aag::‘;bqosm Bal';’-rizg’;,xa Eg[l_’e"ti: ﬁgpﬂa Mnﬁg E’:gﬁg:: FI’\:veel:JTnaa't;:?caass
mmwm | BW.G. lec‘ﬂd? mm Z)‘g‘ﬂdeb.'s mm %Ibeb‘s mm c?a‘.’gég cgd?%g cgﬂ(:’ég mmwmm| Onektpuyeckue | [HeBMaTu4yeckue
i 0 0 . i ) F90
11 10720 1 3,05 | 0.885 | 22,4 |0.846 +0.984 | 21,5+ 25,0 | R50.#-9/A-M 9/A-C I Y
12 10.109 : 2,77 | 0.907 | 22,9|0.866 +1.004 ' 22,0255 | R50.#-10-M 10-C 3/8” /N
] ] ] ; 5-9+11 9.5 ma/L Macrol 450
13 10095 1 2,41 | 0.935 | 23,7 - ©9| marv
. . : 0.905 +1.043 | 23,0265 | R50.#-11-M 11-C
1.1/8” || 14 :0.083 ! 2,11 | 0.959 ! 24,3 : o
(28,5) || 16 10.065: 1,65 | 0.995 | 25,2|0.945 +1.102 : 24,0+ 28,0 | R50.#-12-M 12-C I .
: : : . P
18 10.049 | 1,24 | 1.027 | 26,0 : e 100 | mam - A—-—
. . . | 5-12:14/A | 1o paereo
20 10.035 0,89 | 1.055 | 26,7||0.984 +1.142 1 250+29,0 | Rs0.#-12/4-M|  12/A-C (12,7)
1 1 1 1 M
22 10028 0,71 | 1.069 | 27,1 ; l =
9 10.148 13,76 | 0.954 | 24,3]0.905 +1.043 : 23,0+-26,5| Rs50.#-11 11-C 5-9+11 %/85’;
10 10.134 | 340 | 0.982 | 25,0 s ; i .
11 107201805 | 1.010 1 257 T T fodi A Macrol 200
12 10109 1 2,77 | 1.032 | 26,2 |0.984 +1.142 : 250+29,0 | R50.#-12/A 12/A-C F90
1 1 1 1 +
1.1/4” 18 009 1,007 +1.181 | 26,0+30,0 # 13-C 7N\
:.318 14 10083211 | 1084 i 276 o T RR0&AS 5-12:141A | 10| M4
o 16 10065 | 165 | 1120 | 285 1.063 +1.220 | 27,0+31,0 13/A-C i
17 10058 1,47 | 1.134 1288 1T TT7 Gk SR JRex
' ' ' Macrol 450
18 10.049 | 1,24 | 1.152 | 29,3 :
20 1 0.035 0,89 | 1.180 : 30,0|| 1.102 +1.260 : 28,0+ 32,0 | R50.#-14 14-15-C
22 10028071 | 1.194 | 30,4 ;
12 10.109 1 2,77 | 1.157 | 29,3 | 1.102 +1.260 | 28,0 +32,0 | Rs50.#-14-M 14-15-C I Macrol 200
14 10.083 | 2,11 | 1.209 | 30,7 | 1.142+1.299 29,0+ 33,0 | R50.#-14/A-M| 14/A-15/A-C ' "
1.3/8”|| 16 1 0.065 ' 1,65 | 1.245 | 31,6 |1.187 +1.338 : 30,0=34,0 | R50.#-15-M 14-15-C 1127 7 BN
i 5 5 5 M4/L
(34,9) || 18 10.049 1124 | 1.277 | 324 |1.220+1.378 1 31,0+ 350 | R50.#-15/A-M| 14/A-15/A-C - (12,7) Macrol 450
20 {0035 089 | 1805 |81 o f o ' Matex
22 100281071 | 131913835 T e
8 joesh A1oN EERE 1.142 +1.299 i 29,0+ 33,0 14/A-15/A-C | 5-12:14/A
o (0148376 | 1204 | 30| o0 2O0F | RS0H-14/A .
10 10.134 | 340 | 1.232 | 31,3 1.18711.338 | 30,02 34,0 | Rs0.#-15 14-15-C
11 10.120 : 3,05 | 1.260 | 32,0 ; Foo
0 0 i 1.220 +1.378 1 31,0+ 35,0 | R50.#-15/A 14/A-15/A-C it Macrol 200
12 10.109 ! 2,77 | 1.282 | 32,5 : AN
- 13 10.095 ' 2,41 | 1.310 | 333 oo 5 2 . 6 Ma/L
’ 14 10083 ;211 | 1334 1 339| = T [ S 112
(38,1) : : : : (12,7)
15 10.072 1 1,83 | 1.356 | 34,4 ! 5-15:16/A
16 10.065 | 1,65 | 1.370 | 34,38 | T
17 0068 L 14T EARECY 1.319 +1.476 E 33,5+37,5 # 16/A-C
18 10,049 | 124 | 1402 | 358 oo E0e| Re0R-16IA Macrol 450
20 10035089 | 1.430 ! 36,3 :
22 10.028 1 0,71 | 1.444 : 36,7 ;
Rif. 5R/80 Suggested Possible
e o () '@ sezomencces [ sl ®MmAus [TE-33
Cm. 5R/80 PekomeHgyembie Bo3moxHbie 1TALIA




R/31

For medium thickness tube-sheets

Para placas de tubos de espesor mediano

Para placas de tubos de espessura média
Ans Tpy6HbIX JOCOK CpeAHeN TONYUHBI

REmin = 1.1/8” (28,6 mm)

min  MuH.

REmax = 2” (50,8 mm)

- |—p

max makc. :

de =5/8"+1.1/12”
(15,9 + 38,1 mm)

Sample code for ordering tube expanders Thrust collar
Cabezal de bloqueo

Ejemplo de cddigo para el pedido de mandrinos
Corpo do expansor de ressalto
OnopHas ronoska

Exemplo de cédigo para encomendar os mandris
Mpumep koga AnsA 3aka3a BasbLOBOK

with plane shoulder

de tope plano

[, de ressaito plano
C N710CKMM yriopom

de 3/4” - 13 BWG.
«—L¢=57,1mm 2114 ———>
D L,=508mm 2> ———

EEEE STD—— R31(#)-1

~ Lqg=45,0mmm 1.772” — 2

01 + 16/A
V=0

with 3 mm recess
con resaite de 3 mm
com cavidade de 3 mm
C 3aghpe30BKOI Ha 3 MM

01+ 16/A
V=3mm
0.118”)

DLS R31(.#)-1-DLS

with deep recess

con resalte profundo 011+ 3/B
— com cavidade profunda Vmax =15 mm
== ¢ rny6okoit saghpesoskoii  5:11 (0.5907)
Vmax =20 mm
g=’ bLx R31@' 1-DLX- 122 16/A(0' 787")
Vmax =26 mm
Li LX 4,1 (1.024”)

L Ly=41,0:47,0mm 1.614":1.850"

PekomeHgyembie

BosmoxHble

Tube Suggested rolling machines
;ﬂgg . Mandriladoras 'aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel P A 1 y
. Expansign Mandrino Rodillos A Electrical  Pneumatic
e H Aguiha Pl P
inches SP di wanason passansosK Banenonxa Pomn Aopi'  [inghes| ~ Eléctrcas Neumaticas
mmmm B.W.G.I Z’Sﬁ!ﬁ? . mm Z’;ggﬁf . mm Zl’%fﬁls . mm cg}"%‘l Cg,?%g Coc,f%n mmwmm| 3nektpuyeckue | [MHeBMaTHYecKmue
14 : 0.083 : 2,11 | 0.459 : 11,7 1 0.437 +0.500 : 11,1+12,7 | R31.#-01/A-M 01/A-L 4-01/A F90
] ] ] ] +
15 1 0.072 : 1,83 | 0.481 ! 12,2|0.452 +0.523 ! 11,5+ 13,3 | R31.#-02-M 02-L 1\
! ! ! ! 4-02+-02/A MS/40 Macrol 750
16 1 0.065 : 1,65 | 0.495 1 12,6 |0.472 +0.543 : 12,0+ 13,8 R31.#-02/A-M 02/A-L
5/8” || 17 10058 i 1,47 | 0.509 ! 12,9 |0.492 -0.571 } 125+ 14,5 | R31.#-03-M 03-L o i
(15,9) || 18 10049 : 1,24 | 0.527 | 13,4 ; 9.9 Fo0
' ' ' 0.512 +0.590 ' 13,0+ 15,0 | R31.#-04-M 04-L +
19 10042 11,07 | 0.541 1 137 : 4-03+1 1N [ ———
20 10.035 0,89 | 0.555 | 14,1 | Sl Macrol 1350
- - - 0.531 +0.610 : 13,5+ 15,5 | R31.#-1-M 1-1/A-L 5/60
22 .0.028 : 0,71 | 0.569 | 14,5 : Matex
Rif. SR/71 Suggested Possible
]IMUS g:,f{ ZZZ;O @ Recomendadas . Posibles
ITALIA Cm. 5R/71 Recomendadas Possiveis



R/31

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo i Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolis Mandrel ]Z P 1Ay 4Hble
. Expansidn Mandrino Rodillos A Electrical  Pneumatic
5 i Agu'’h Pl b
Z’}gggj SP dl ﬂnanastﬁﬁ,):g:ggbqosxu Bﬂi’:{gﬁi(a ggllﬁqti: ﬁgpﬂa Z’:g»tt,uen.s: E;ngg:: A\’I,ee':l’ggéffass
mmumm B.W.G.' Z)lgﬂ%’s ' mm Z!lg‘!ﬁ.’s ' mm %IL%S . mm C?do}‘(jon C?do}qon cﬂ,{?f({;ﬂ mmwm| 3nekTpuyeckne | [MHeBMaTMyeckue
10 10.134 1 3,40 | 0.482 | 1220452 +0.523 1 11,5+ 13,3 | R31.#-02 02-L -
: : 0.492 ' 12,5|0.472 0.543 ' 12,0- 13,8 | R31.#-02/A 02/A-L ' Fo0
1110120 1 3,05 | 0.510 | 12,9 |0.492 +0.571 1 125+ 14,5 | R31.#-03 03-L /.
12 10109 ' 2,77 | 0.532 | 13,4|0.512 +0.590 : 13,0+ 15,0 | R31.#-04 04-L 4-03:1 o) Macrol 450
13 100951 2,41 | 0.560 ' 14,2 |0.531+0.610 : 13,5+155 | R31.#-1 1-1/A-L
14 10083 ' 2,11 | 0584 | 1480551 +0.639 | 14,0162 | R31.#-1/A 1-1/A-L 4-1/A Matex
3/4” || 15 10.072 : 1,83 | 0.606 ' 15,3|0.570 +0.669 : 14,5+17,0| R31.#-2 2L ?9/ 5’)'
(19,0) || 16 ' 0.065: 1,65 | 0.620 | 157 j
! ! : 0.590 +0.689 | 15,0+ 17,5 | R31.#-2/A 2IA-L
17 1 0.058 ' 1,47 | 0.634 | 16,0 ! o
18 1 0.049 | 1,24 | 0.652 | 16,5|0.610 +0.709 : 15,5+18,0 | R31.#-3 3L 7/ N\
: : : : 4-2+3/B M4/L
19 ' 0.042 ' 1,07 | 0.666 ' 16,8 |0.630 +0.728 : 16,0185 | R31.#-3/A 3IA-L e Macrol 750
20 10.035' 0,89 | 0.680 ' 17,2 :
0 0 0 0 Matex
21 10032081 | 0686 17,4]|0.650 +0.748 ' 16,5+ 19,0 | R31.#-3/B 3/B-L
22 10.028 0,71 | 0.694 i 17,6 ;
10 $0.134 : 3,40 | 0.607 ; 15,4 0.570 0.669 | 14,5+17,0| R31.#-2-M 2L
0 i i i F90
11 10.720 1 3,05 | 0.635 | 16,1|0.670 +0.709 | 155+18,0 | R31.#-3-M 3L +
12 10109 | 2,77 | 0.657 | 16,6|0.630 +0.728 | 16,0+ 18,5 | R31.#-3/A-M /AL 4-2:3/B " 7N
; ; 0 ] v Macrol 450
' ' 0.669 ' 17,0 v
. . . 0.650 +0.748 | 16,5+19,0 | R31.#-3/B-M 3/B-L
13 1 0.095 | 2,41 | 0.685 | 17,4 !
' ' ' I Matex
. 14 10.083 ' 2,11 | 0.709 : 18,0 |0.687 +0.799 : 17,3 +20,3 | R31.#-5-M 5L
15 | 0.072 | 1,83 | 0.731 | 18,5|0.700 0.812 : 17,8 - 20,8 | R31.#-5/A-M 5IA-L 378"
(22,2) : : : ; 9,5
16 ' 0.065 ' 1,65 | 0.745 | 18,9 ! - (9,5 F90
1 1 1 1 - T +
17 1 0.058 ' 1,47 | 0.759 | 19,2 !
: : : 0.720 +0.838 | 18,3+21,3 | R31.#-6-M 6-7-L 1 I
18 10.049 ' 1,24 | 0.777 ' 19,7 0 m4/L
' ' ' ' Manv Macrol 750
19 10.042 11,07 | 0.791 | 20,0 |
20 1 0.035 | 0,89 | 0.805 | 20,4 5 | .
21 10032 1081 | 0.871 : 20,6|0.748 +0.866 : 19,0+22,0 | R31.#-7-M 6-7-L 4-7:8/A
22 10028 ! 0,71 0819 | 20,8 5
8 10165 : 4,19 | 0.670 : 17,0 ;
. . . 0.650 +0.748 | 16,5+19,0 | R31.#-3/B-S 3/B-L 4-2:3/B
! : 0.685 | 17,4 : oo
9 10148 1 3,76 | 0.704 | 17,9|0.681 +0.799 1 17,3+20,3 | R31.#-5 5L *
' ' ' ' M4/L
10 | 0,734 | 3,40 | 0.732 | 18,6 | 0.700 +0.812 : 17,8 +20,8 | R31.#-5/A 5/A-L 4-5:6 mav
0 0 0 0 Macrol 200
11 10.7120 ' 3,05 | 0.760 ' 19,3|0.720 +0.838 ' 18,3+21,3 | R31.#-6 6-7-L
12 10.109 1 2,77 | 0.782 | 19,8 |0.748 +0.866 : 19,0+22,0 | R31.#-7 6-7-L +
i i ; i latex
4 ! : 0.791 ' 20,1|0.767 +0.886 ' 19,5+ 22,5 | R31.#-7/A 7IA-L -
osa || 10.095 1 2,41 | 0.810 | 20,6 | 0.787 +0.905 | 20,0+ 23,0 | R31.#-8 8L ' %/ 5}'
@411, 10.083 ' 2,11 | 0.834 ' 21,2|0.807:0.925 1 205:23,5| R31.#-8/A 8/A-L
15 5 0.072 5 1,83 | 0.856 i 21,7 5 .
16 | 0.065 | 1,65 | 0.870 | 22,1|0.827 +0.964 | 21,0245 | R31.#-9 9-L /*\
17 1 0.058 1 1,47 | 0.884 : 22,4 ; mav
18 10.049 | 1,24 | 0.902 | 22,9 : Macrol 450
! ! ! 0.846 +0.984 1 215+25,0 | R31.#-9/A 9/A-L 4-9:11
19 10.042 1 1,07 | 0.916 1 23,2 i
0 0 0 0 Matex
20 :0.035: 0,89 | 0.930 | 23,6 :
21 10032 0,81 | 0.936 ' 23,8|| 0866 +1.004 : 22,0255 | R31.#-10 10-L
22 10028 0,71 | 0.944 | 240 |
Rif. 5R/71 Suggested Possible
522225;:@'@ secomencocos [ posies ®mAus |TE-35
Cm. 5R/71 PekomeHgyembie Bo3MOXHbIe JrauA



R/31

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconsethadas
Tpy6a Expansion Tube expander Rolls Mandrel PeKomeHzyemble BanbLiOBO4HbI yCTaHOBKH
i6 i i Aguja - -
d . Expansn_:n Mandnqo Roditios Aguiha Ele'ct,.-,cal pneum ?tlc
Z}g}!ﬁf SP d’ quanaaoE:I;Jaag::Zbuosm Bal‘lﬁzgrsli(a ggﬂiﬁ Hopx Zlm E;:z:ﬁz:: F,":yeez’r';yaa't#:c?s
mmum B.W.G.' Z}ggﬁfl mm Z{ggﬁf ' mm g‘,g,’?web,s . mm Cgi?go’g 62,9,‘(’5,; c%?%g mmum| 3nekTpuyeckue | [MHesmatnyeckue
11 107201 3,05 | 0.885 | 22,4 |0.846 +0.984 | 21,5+25,0 | R31.#-9/A-M 9/A-L T F90
] ] ] 1 +
12 10.109 ' 2,77 | 0.907 ! 22,9|0.866 +1.004 ' 22,0255 | R31.8#-10-M 10-L sgr|  men
0 D 0 : 4-9+11 M4/ Macrol 200
1910099 241 | 0995 BT or +1.043 | 23,0265 1L i
11/87|| 12 100831 211 | 0950 | pag| P00 T 12305205 RaLE-11-M Matex
(28,5) || 16 :0.065 | 1,65 | 0.995 | 252 |0.945 +1.102 : 24,0+ 28,0 | R31.#-12-M 12-L T Fso
18 | 0.049 | 1,24 | 1.027 | 26,0 : - il
i i i 0 4-12:141A | 1575 | MaV Macrol 450
20 10.035 0,89 | 1.055 | 26,70.984 +1.142 1 2502290 | R31.#-12/4-M|  T12A-L (12,7)| ms/40
22 10.028 ;0,71 | 1.069 | 27,1 ; ! Matex
9 10148 1 3,76 | 0.954 | 24,3|0.905 +1.043 1 23,0:265 | R31.#-11 11-L 4-9:11 %/%’;
10 10734} 340 | 0.982 | 250 sy 5 . oL
11 10120 1 305 | 1.010 1 257 T T Fi Macrol 130
12 10.109 1 2,77 | 1.032 | 26,2|0.984 +1.142 1 250+29,0 | R31.#-12/A 12/A-L Fo0
: : : : +
1.1/4” 13 1 00950 2 AN 1,027 +1.181 | 26,0+ 30,0 13-L 71N
;318 14 10083: 211 |1084 276 i S 4124141 | 40 | M4
o G o | it i 1.063 +1.220 | 27,0=31,0 13/A-L k7
17 10058 1,47 | 1.134 1 288 1T TT7 i S jRrex
i T T Macrol 200
18 10.049 ! 1,24 | 1.152 | 29,3 :
20 :0.035: 0,89 | 1.180 : 30,0||7.102 +1.260 : 28,0=32,0 | R31.#-14 14-15-L
22 10028 0,71 | 1.194 | 304
12 10109 1 2,77 | 1.157 | 29,3 | 1.102 +1.260 | 28,0+32,0 | R31.#-14-M 14-15-L . Macrol 130
14 10083 2,11 | 1.209 | 80,7 | 1.142 +1.299 1 29,0+ 33,0 | R31.#-14/A-M| 14/A-15/A-L ' e’
1.3/8” || 16 10.065: 1,65 | 1.245 : 31,6 |1.181 +1.338 : 30,0-34,0 | R31.8#-15-M 14-15-L 1707 e
: : : : Ma/L
(34,9) || 18 1 0.049: 124 | 1.277 | 324 |1.220+1.378 1 31,0+ 350 | R31.#-15/A-M| T4/A-15/A-L PO (12,7) Macrel 200
20 :0.035 0,89 | 1.305 ! 33,1 i ! S oL ' Matex
22 100281071 [ 13191335 " T (5 e
8 10165, 419 | 1.170 | 297 1.142 +1.299 i 29,0+ 33,0 14/A-15/A-L | 4-12:14/A
9 101481376 12041306 T R ' e’
: : : N E—— 15. 7T
10 E0.134 5 3,40 | 1.232 5 31,3|1.181 +1.338 5 30,0:34,0 | R31.#-15 14-15-L A L -
11 10.120 + 3,05 | 1.260 ' 32,0 0 Masterol 180
. . : 1.220 +1.378 1 31,0-35,0 | R31.4-15/A 14/A-15/A-L
12 10109 | 2,77 | 1.282 | 325 ; Matex
- 13 1 0.095 ' 2,41 | 1.310 | 333 - i . 6L
’ 14 10083211 1334 1339 ~ T fEh Al ;é27
(38,1) : | : : (12,7)
15 1 0.072 ' 1,83 | 1.356 | 34,4 ; 4-15:16/A R
: : : : +
16 E0.065 | 1,65 | 1.370 | 34,8 | N
17 1 0.058 ' 1,47 | 1.384 | 35,1 ! Ma/L Macrol 200
. ; ; 1.319 +1.476 | 33,5+ 37,5 - 16/A-L
18 10.049 | 1,24 | 1.402 | 356 | FE AU
20 10.035' 0,89 | 1.430 | 36,3 E X
22 10028 0,71 | 1.444 ' 36,7 |
Rif. 5R/71 Suggested Possible
6 ©pmaus st ) sezomercoss [ o
Cm. 5R/71 PekomeHgyemble BosmoxHble



For thick tube-sheets

Para placas de tubos de espesor grueso
Para placas de tubos de espessura grossa

[ins Tpy6HbIX OCOK 6OIbLION TONLYNHBI

REmin = 1.1/8” (28,6 mm)

>

min  MUH.

R/51

REmax =6.3/4” (171,5 mm}k

max makc.

de=5/8"+1.1/2"
(15,9 + 38,1 mm)

Exemplo de cédigo para encomendar os mandris

Sample code for ordering tube expanders  Thrust collar
Ejemplo de codigo para el pedido de mandrinos Cabezal de bloqueo
Corpo do expansor de ressaito
Mpumep Koga Ans 3aka3a Ba/lbLOBOK

OHDPHaﬂ ronoBkKa

de 1”7 - 11 BWG.

«——L=57,1mm 2.1/4" ———> with plane shoulder
o ge tope ;I:{am;
[ L,=508 mm 22 ——| 0 deressatopiano o1 + 164
& Rs1(#)-6 .
with 3 mm recess
1 con resalte de g ném
= ” com Jade de 3 mm =
’47 Ld _45’ 0 mm 1.77 47 - C 3a¢hpe3oBKoi Ha 3 MM ?/1: ;%‘,\n
CE— ) e
DL R51|.#)-6-DL
4‘—‘7 S 2 6 S with deep recess
con resalte profundo 1 011 + 3/B
- 2 com cavidade profunda Vmax = 15 mm
- C rry6okKoii 3aghpe3oBKoi 5:11 (0_ 590")
Vmax =20 mm
_ bLx R51@'6'D LX- 12+ 16/A(O' 787")
Vmax =26 mm
Li L, 4.1 (1.024”)

L Lx=41,0+47,0 mm 1.6147:1.850"

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo ) Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel PeKOMeHzYeMble BalbLOBOYHbIE YCTaHOBKM
i Expansion Mandrino Rodillos Aguja Z Electrical Pneumatic
4 ; Agulha Pl b
21’54}% sp di ,qnanasoEp:{ gig:Zquosm Bﬂizgrsﬂxa ggfﬁ: HopH |anh$mwb‘ E;ngg:: g,eelzgggfass
mmmu | BW.G. Zzgﬂgf mm Z'.gﬂﬁf mm %IL%'S mm ng?%n ng?géﬂ Cg,?%ﬂ mmwm| Snektpuyeckue | IMHesmaTnyeckue
14 10.083 1 2,11 | 0.459 | 11,7|0.437 +0.500 11,1127 | RS1.4-0UAM |  O1/A-L 5-01/A S
' ' 0 1 MS/40 Macrol 750
15 10.072 1 1,83 | 0.481 | 12,2|0.452 +0.523 | 11,5+13,3 | R51.#-02-M 02-L s Matex
16 E 0.065 E 1,65 | 0.495 E 12,6 | 0.472 +0.543 i 12,0+ 13,8 | R51.#-02/A-M 02/A-L '
' ' ' ' F90
5/8” 17 10.058 ! 1,47 | 0.509 | 12,9|0.492 +0.571 ' 12,5+14,5| R51.#-03-M 03-L 3/8” /+\
15,9) || 18 1 0.049 : 1,24 | 0.527 | 13,4 ; 9.5
(15.9) : : : 0.512 +0.590 1 13,0+ 15,0 | R51.#-04-M 04-L MP/1 Minirol 500
19 E 0.042 E 1,07 | 0.541 E 13,7 E 5-03+1 Ms/60 Macrol 1350
20 1 0.035 0,89 | 0.555 : 14,1 ;
i i i 0.531 +0.610 + 13,5+ 15,5 | R51.#-1-M 1-1/A-L Matex
22 10.028 | 0,71 | 0.569 | 14,5 :
Rif. 5SR/81 Suggested Possible
ot saves() '@ rocomencaces [ fosibles ®©MAUS [TE-37
Cwm. 5R/81 PekomeHzyembie Bo3aMoXHbIe frauA



R/51

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo Mandriladoras aconsethadas
Tpy6a Expansion Tube expander Rolls Mandrel PekomMeHzyembIe BasbLOBOYHbIE YCTAHOBKM
i6 i i Aguja N .
d . Expans:gn Mandrlqo Rodilios Aculh Z EIeptr_:caI Pneum_atlc
inchs sp d PO - pendd Hopi'  |iones| Eecticas | Neunicas
mmwmu | BW.G. Zl’guhmej mm Z}gﬂdeﬂs mm Zl&flﬂeﬂs mm C%Q%A cg?g;g cgdqg;a mmwmm| Jnektpuyeckue | [MHeBMaTHYecKmue
10 10.134 1 340 | 0.482 | 1220452 +0.523 | 11,5+ 13,3 | R51.#-02 02-L -~
! E 0.492 | 12,5|0.472 0.543 ' 12,0- 13,8 | R51.#-02/A 02/A-L ' F90
11 10720 1 3,05 | 0.510 | 1290492 +0.571 | 12,5+ 145 | R51.#-03 03-L /.
12 10709 ' 2,77 | 0.532 | 13,4|0.512 +0.590 13,0+ 15,0 | R51.4-04 04-L 5-03:1 ol Macrol 450
13 10.095 1 2,41 | 0.560 | 14,2|0.531 +0.610 | 13,5+ 15,5 | R51.%-1 1-1/A-L
14 10083 ' 2,11 | 0584 | 1480551 +0.639 | 14,0162 | R51.4-1/A 1-1/A-L 5-1/A Matex
3/4” || 15 10.072 : 1,83 | 0.606 ' 15,3|0.570 +0.669 : 14,5+17,0 | R51.#-2 2L ?Oél 5’)'
(19,0) || 16 :0.065 : 1,65 | 0.620 | 15,7 i
: : : 0.590 +0.689 : 15,0 17,5 | R51.#-2/A AL Fo0
17 10.058 ' 1,47 | 0.634 | 16,0 ; M
18 10.049 | 1,24 | 0.652 | 16,5|0.610 0.709 | 15,5+18,0 | R51.#-3 3L 1 1S
: : : : 5-2:3/B ma/L
19 1 0.042 ' 1,07 | 0.666 | 16,8 |0.630 0.728 ' 16,0~ 18,5 | R51.#-3/A 3/A-L Mav Macrol 750
20 ©0.035: 0,89 | 0.680 | 17,2 |
21 10032 0,81 | 0.686 ! 17,4] 0.650 =0.748 ' 16,5+ 19,0 | R51.#-3/B 3/B-L Matex
22 10.028 10,71 | 0.694 | 17,6 |
10 1 0.134 | 3,40 | 0.607 | 15,4]|0.570 +0.669 | 14,5+17,0| R51.#-2-M 2-L
0 g 0 g F90
11 10.720 1 3,05 | 0.635 | 16,1|0.670 +0.709 | 155+18,0 | R51.#-3-M 3L +
12 10109 | 2,77 | 0.657 | 16,6|0.630 +0.728 | 16,0+ 18,5 | R51.#-3/A-M 3IA-L 5-2:3/B 7N
' ' i L manv Macroil 450
0 0 0.669 ' 17,0 v
. . . 0.650 +0.748 | 16,5+ 19,0 | R51.#-3/B-M 3/B-L
13 1 0.095 ! 2,41 | 0.685 | 17,4 :
' ' ' I Matex
. 14 10.083 ' 2,11 | 0.709 : 18,0|0.687 +0.799 ' 17,3+20,3 | R51.#-5-M 5-L
292 15 10.072 1 1,83 | 0.731 | 18,5|0.700:0.812 | 17,8+20,8 | R51.#-5/A-M 5/A-L 3/8”
(22.2) 16 1 0.065 1,65 | 0.745 ' 18,9 i - (9,5) F90
17 10,058 | 1,47 | 0.759 | 19,2 : i A "\
: : : 0.720 +0.838 | 18,3+21,3 | R51.#-6-M 6-7-L L
18 10049 11,24 | 0.777 1 19,7 : e 750
19 10.042 1 1,07 | 0.791 | 20,0 |
20 10035 0,89 | 0.805 | 204 5 .
21 10032 1081 | 0871 : 20,6||0.748 +0.866 : 19,0+22,0 | R51.#-7-M 6-7-L 5-7:8/A
22 100280710819 | 208 5
8 10165 4,19 | 0.670 : 17,0 ;
. . . 0.650 +0.748 | 16,5 + 19,0 | R51.#-3/B-S 3/B-L 5-2:3/B
: : 0.685 | 17,4 : B0
9 10148 1 3,76 | 0.704 1 17,9|0.681 +0.799 : 17,3+20,3 | R51.#-5 5-L *
' ' ' ' M4/L
10 10,134 | 3,40 | 0.732 | 18,6 | 0.700 -0.812 | 17,8 20,8 | R51.#-5/A 5/A-L 5-5:6 Mav
0 0 0 0 Macrol 200
11 10.120 ' 3,05 | 0.760 ' 19,3 |0.720 0.838 ' 18,3+21,3 | R51.#-6 6-7-L
12 10.109 1 2,77 | 0.782 | 19,8 |0.748 +0.866 | 19,0+ 22,0 | R51.#-7 6-7-L .
E E 0.791 ' 20,1 |0.767 +0.886 ' 19,5+22,5| R51.#-7/A 7IA-L
1” ' ' ' D 5-7+8/A
13 10.095 1 2,41 | 0.810 | 20,6 |0.787 +0.905 | 20,0230 | R51.#-8 8L /8"
(25,4) : : : : 1
14 1 0.083 ' 2,11 | 0.834 ' 21,2|0.807 +0.925 ' 20,5 23,5 | R51.#-8/A 8/A-L 9.5
15 10072 11,83 | 0.856 | 21,7 |
16 1 0.065 | 1,65 | 0.870 | 22,10.827 +0.964 | 21,0+ 24,5 | R51.4-9 oL "
17 10.058 | 1,47 | 0.884 | 22,4 5 £
' ' ' Manv
18 1 0.049 | 1,24 | 0.902 | 22,9 : Macrol 450
: ! : 0.846 +0.984 1 215+25,0 | R51.#-9/A 9/A-L 5-9:11
19 10.042 11,07 | 0.976 | 23,2 ;
h . H Matex
20 :0.035 . 0,89 | 0.930 | 236 :
21 10032081 | 0936 ' 23,8||0.866+1.004 1 22,0255 | R51.#-10 10-L
22 10.028: 0,71 | 0.944 | 24,0 ;
Rif. 5R/81 Suggested Possible
MAUS Ref gg;g:@ @ Recomendadas . Posibles
TALIA Cw. BRI81 Recomendadas Bo 3};0:;{1::::
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Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel PeKOMeHzyeMble BalbLOBOYHbIE YCTaHOBKM
i Expansion Mandrino Rodillos Aguja Z Electrical Pneumatic
5 o Agulh Pl by
inchs Sp di [nanason soseambioski Banmioana Ao |inghes|  Elctricas | Neumtiess
mmum B.W.G.' Z‘l‘ggﬂe’;’s' mm Z’,f,ﬂﬁ‘,s ' mm %’lgls . mm ng?%ﬂ cgd%g & L?g;g mmwm| Snektpuyeckue | IMHesmaTnyeckue
110720 | 3,05 | 0.885 | 22,4 |0.846 +0.984 : 21,5250 | R51.#-9/A-M 9/A-L T Foo
] ] ] 1 +
12 10109 1 2,77 | 0.907 ' 22,9|0.866 +1.004 | 22,0-255 | R57.#-10-M 10-L gr|  man
; ; ; : 5-9:11 |38 M3V Macrol 200
1910099, 241 | 09954 27 ) 006 +1.043 | 23,0265 11-L K
1.1/8°|| 12 100831211 | 0959 | 2|00 T 230%205 | Ret#-11-M Matex
(28,5) || 16 10.065 1 1,65 | 0.995 : 252 |0.945+1.102 1 24,0+-28,0 | R51.#-12-M 12-L T Foo
18 | 0.049 | 1,24 | 1.027 | 260 : - i}
: : | : 5-12:14/A | J22| marv Macrol 450
20 :0.035: 0,89 | 1.055 | 26,7||0.984 +1.142 1 25,0+ 29,0 | R51.#-12/A-M 12/A-L (12,7)| ms/40
22 10.028 0,71 | 1.069 : 27,1 ! ! Matex
9 10.148 1 3,76 | 0.954 | 24,3]|0.905+1.043 | 23,0-26,5| R51.4-11 11-L 5-9:11 fg/ 5)
10 1 0.134 | 3,40 | 0.982 | 25,0 :
: : : 0.945 +1.102 | 24,0+ 280 | R51.#-12 12-L
11 10120 | 3,05 | 1.010 ' 25,7 ; Macrol 130
12 10109 1 2,77 | 1.032 | 26,2|0.984 +1.142 1 2502290 | R51.#-12/A 12/A-L F90
: : : : +
1.1/4” 13 1 00955 2 1,007 +1.181 | 26,0+30,0 13-L 7N\
:'318 14 100831211 | 10841276 i L 512:14/A | 4 | M4
o Rl G i | i i 1.063 +1.220 | 27,0+31,0 13/A-L a7
17 10058 1,47 | 1.134 1 288 iV A ' el
i T T Macroil 200
18 1 0.049 | 1,24 | 1.152 | 29,3 :
20 1 0.035: 0,89 | 1.180 i 30,0|| 1.102 +1.260 : 28,0+ 32,0 | R57.#-14 14-15-L
22 10028071 | 1.194 | 304
12 10109 1 2,77 | 1.157 1 29,3 | 1.102 +1.260 | 28,0+32,0 | R51.#-14-M 14-15-L A Macrol 130
14 10083 1 2,11 | 1.209 | 30,7 | 1.142 +1.299 1 29,0330 | R51.4-14/A-M| 14/A-15/A-L i e
1.3/8”|| 16 10.065 1 1,65 | 1.245 | 31,6 1.187 +1.338 1 30,0+34,0 | R51.8#-15-M 14-15-L - -
i 5 5 5 M4/L
(34,9) || 18 10.049 1 124 | 1.277 | 32,4|1.220+1.378 1 31,0350 | R51.4-15/A-M| 14/A-15/A-L . (12,7) Macrol 200
20 :0.035: 0,89 | 1.305 | 33,1 o ! S . . ' Matex
22 10028071 [ 13191335 " T il
8 ioresh ol HHEEE 1.142 +1.299 i 29,0+ 33,0 14/A-15/A-L | 5-12:14/A
9 1074813761204 306| T s ' "
10 E0.134 5 3,40 | 1.232 5 31,3|1.181 +1.338 5 30,0:340 | R51.8-15 14-15-L A4 . o
11 10.120 1 3,05 | 1.260 ' 32,0 0 Masterol 180
: . : 1.220 +1.378 1 31,0-35,0 | R51.8-15/A 14/A-15/A-L
12 10109 | 2,77 | 1.282 | 32,5 : Matex
1.1/2” o s ocosh 2NN 1.260 +1.417 E 32,0+ 36,0 16-L
; 14 10083211 1334 339 T i il 127
(38,1) : : : : (12,7)
15 10072 ' 1,83 | 1.356 ' 34,4 ; 5-15:16/A i
16 10.065 | 1,65 | 1.370 | 34,8 ; /"\
17 10.058 | 1,47 | 1.384 ! 35,1 : Ma/L Macrol 200
. ; ; 1.319 +1.476 1 33,5+37,5 - 16/A-L
18 10.049 1 1,24 | 1.402 | 35,6 | S
20 10.035' 0,89 | 1.430 ! 36,3 E R
22 10028 0,71 | 1.444 : 36,7 |
Rif;? fRI/81 Suggested Possible
gzs )T L e D =




R/50/260 R/50/360 £

For thick tube-sheets and Air Coolers
Para placas de tubos de espesor grueso y Air Coolers
Para placas de tubos de espessura grossa e Air Coolers

Ans Tpy6HbIX OCOK 6OJIbLLION TOMNYUHBI
U BO3gyxooxsiagurernien

. =]

” Sample code for ordering tube expanders Sample code for ordering mandrels
[ Lt =38, 1mm 1.172 > Ejemplo de cddigo para e! pedido de mandrinos Ejemplo de cddigo para el pedido de agujas
Ejemplo de cdédigo para encomendar os mandris Exemplo de cédigo para encomendar a agulha
Lu =31 8 mm 1.1/4” Mpumep Kofa Ans 3aKka3a BanbLOBOK Tpumep Koga Ans 3akasa fopHa
y .
— de 17 - 11 BWG.
@ s R50.1 /(360)-9/A
— »
Lq=26,0 mm 1.024 — REmax
max makc.
D —

bLs R50.1 /@0 _9/A-DLS R/50/260 — 5B-9+11
R/50/360 — 5C-9+11
bLx R50.1 /(360 -9/A-DLX-

e L—

1\ L= 22,0+28,0mm 0.866”+1.102”

/51100 R/51/230 R/51/380 =+

For thick tube-sheets and Air Coolers RE i = 1.1/8” (28,6 mm)
Para placas de tubos de espesor grueso y Air Coolers T >
Para placas de tubos de espessura grossa e Air Coolers

£ins Tpy6HbIX JOCOK GOSILLION TONLYNHDI ]

¥ Bo3gyxooxnaguterien R/5 1 /1 00 REmax = 1w mm (4”)
R/51/280 REmax =280 mm (117) —
R/51/380 RE 2y = 380 mm (15”)

San::_ple ?odde fgr orderlin%éuge exg,anders Sample code for ordering mandrels
———L¢=57,1mm 214" —— oo docouge brs ereomandr o Elomplo de codigo paraof pedido de agujas
pumep Koga [4n15 3aKa3a BasnbLOBOK TMpumep Koga Ans 3aka3a 4opHa

N L,=508 mm 2> —— de 1.3/8” - 12 BW.G. SP 10" 254 mm
@I S70—— Rs.1 /(280)-14

~— Lo=45,0mm 17722 —> ——REmx_ R/51/100 — 5A-12:14/
DLS —— RS51.1/(280)-14-DLS R/51/280 — 5B-12:14/A

R/51/380 — 5C-12+14/A

R51.1 /| 280 )-14-DLX -

T o
PR T

l Ly=41,0+47,0mm 1.614+1.850”
For applications in Air Coolers the .6 thrust collar is advised
Para aplicaciones en Air Coolers se ja utilizar el 6 i T T
Para aplic._a@m Air Coolers 1 se utilizar o corpo do expansor .6
Ans 0BaHUs B BO3AY afUTerNsIX PeKOMeHAYeTCs MCMO/b30BaTh)

®MmAUs a



For boilers and exchangers with
thick tube-sheets

Para calderas y cambiadores térmicos con
placas de tubos de espesor grueso

Para caldeiras e permutadores com
placas de tubos de espessura grossa

[ins KoTnoB u TennoobMeHHNKOB C
TPYOHbIMM [OCKaMy 6OSIbLLIOH TOJILYNHBI

REpmax=4"(101,6 mm)

R/41

REnmin = 17 (25,4 mm)
|<—

min  MUH.

max makc.

STD DLS DLX
oL | Lo .
Porn inches mm | inches mm | inches mm inches mm
AronmMbl : mm AronMbl : mm Aronmbl : mm Aronmel : mMm
17/A+21 2441 62,0 | 2.165' 55,0 | 1.890 | 48,0 |1.654:1.969' 42,0 + 50,0
22+33 |2.677: 68,0 |2401: 61,0 (2126 54,0 |1.890:2.205! 48,0 + 56,0
Sample code for ordering tube expanders
Ejemplo de cédigo para el pedido de mandrinos
Exemplo de cédigo para encomendar os mandris
L Mpumep koga Ans 3aKa3a Ba/bLOBOK
- t ~

A 4

de2”- 12 BwWaG.

STD—— R41(.4#)-21/A

DLS — R41(#)-21/A-DLS

Ra41(.#)-21/A-DLX

con resalte de 3 mm
1 com idade de 3 mm
C 3aghpe3oBKOI Ha 3 MM

Tpy6a Expansion Tube expander Rolls
3 Expansion Mandrino Roditlos
3 de Sp dl Expanséo Mandril Roletes
Z}gﬂﬁf [AAnanasoH pa3sanbLoBKN BanbLoBka Ponukn
mmwmu  |BW.G. inches mm | inches mm inches mm Cod. Cod.
| Alonmbl M Atoumbl MM AtoAmbl , MM Caod. Kog Cad. Kog
8 10.165: 4,19 | 1.420 | 36,0 |1.378+1.555 | 34,5+39,5 | R41.#-17/A 17/A-E
9 10.7148 ; 3,76 | 1.454 | 36,9 .
; ; ; 1.417+1.614 1 36,0+ 41,0 | R41.#-18 18-E
10 :0.134 : 3,40 | 1.482 . 37,6 '
1.3/4” | | | T
11 10.720 | 3,05 | 1.570 ; 38,3 0
(44,4) ! : ; 1.456+1.653 ' 37,0+ 42,0 | R41.#-18/A 18/A-E
12 10109 1 2,77 | 1.532 | 38,8 ;
13 10.095 | 2,41 | 1.560 | 39,6 i
: : : 1.496+1.693 ' 38,0+43,0 | R41.#-19 19-E
14 10.083 1 2,11 | 1.584 1 40,2 ;
Suggested
Recomendadas

Recomendadas
PekomeHgyembie

Thrust collar

Cabezal de bloqueo
Corpo do expansor de ressalto
OnopHas ronoska

with plane shoulder

de tope plano
de ressalto plano
C MJIOCKUM YrIopom

with 3 mm recess

V=3mm
0.118”)

with deep recess

con resalte profundo 17/A = 21

V=30 mm

. 22:33 (1.187)

V=35mm
(1.378”)

Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras aconselhadas

Mandrel P iAyemble BartbLy y
A, A | Etectrical  Pneumatic
LopH | inches Eléctricas Neuméticas

AIOMBI Eléctricas Pneumadticas
cal?%g mmum| 3nektpuyeckue | [MHeBMaTuyeckue
F90
+

3-17/A+21 3/4” 71 Masterol 180

(19,0)| MG/49
Matex
Possible
[] i ®paUs [TE41
BosmoxHble



R/41

Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras aconsethadas

Expansion Tube expander Rolis Mandrel ]Z . 1A 4 y
5 Expansién Mandrino Rodillos Aguja Electrical Pneumatic
p ; Agulh Pt b
inches sp di Awanason passanstosso Bamijonka Pormin Aopr'  |inghes| ~ Elctricas | Neumticas
mmum | BW.G. Z}gﬂﬁ? mm igggﬁ mm Zl’g'fﬁls mm Cgi?%g Cgi?%g c?d‘.)%g mmwm| 3nektpuyeckue | [MHeBMaTnyeckue
6 0203516 | 1.594 | 405 !
: : : 1.535 +1.732 1 39,0+ 44,0 | R41.#-19/A 19/A-E
7 10180 ' 4,57 | 1.640 | 416 :
8 10765419 | 1.670 | 42,4 |1.574+1.772 | 40,0+ 45,0 | R41.#-20 20-E 3-17/A=21
9 10148376 | 1.704 | 433|1.614+1.811 1 41,0:46,0 | R41.#-20/A 20/A-E
' ' ' ' F90
10 10134 1 340 | 1.732 | 44,0 1.653 +1.850 | 42,0+ 47,0 | R41.#-21 21-E +
11 10120 | 3,05 | 1.760 | 44,7 ! A
27 ; ; ; 1.693 +1.929 ' 43,0+49,0 | R41.#-21/A 21/A-E e MG/49
12 10709 1 2,77 | 1.782 1 45,2 | e
(50;8) ! 0 0 T ( b )I Masterol 180
13 10.095 ;2,41 | 1.810 ! 46,0 :
14 10.083 1 2,11 | 1.834 | 46,6 5 geatsx
! ! ! ! 3-21/A+23
15 10.072 | 1,83 | 1.856 | 47,1 !
: : : 1.732 +1.968 | 44,0500 | R41.#-22 22-E
16 1 0.065 ' 1,65 | 1.870 ' 47,5 ;
17 10.058 | 1,47 | 1.884 | 47,8 ;
18 10,049 ' 1,24 | 1.902 | 483 ;
6 02035716 | 1.884 : 46,9 :
: : : 1.771 +2.008 | 45,0 51,0 | R41.#-22/A 22/A-E
7 10180 : 457 | 1.890 | 48,0 ; 3-21/A=23
8 10.165! 4,19 | 1.920 | 48,8 1.810+2.047 | 46,0+ 52,0 | R41.#-23 23-23/A-E
9 10148 13,76 | 1.954 | 49,7 |1.850 +2.126 | 47,0-54,0 | R41.#-23/A 23-23/A-E
10 10.134 1 3,40 | 1.982 | 50,4 :
2.1/4” : : : 1.890 +2.165 | 48,0550 | R41.#-24 24-E e Feo
672 1110120 ; 3,05 | 2010 ; 51,1 ; Bl | asteror 100
12 10,109 : 2,77 | 2.032 | 51,6 I
: : : ! 3-23/A+26 a/49
13 10.095 | 2,41 | 2.060 ! 52,4 :
14 10.083 1 2,11 | 2.084 ' 53,0|1.929 +2.205 : 49,0+ 56,0 | R41.#-24/A 24/A-E
15 10,072 ! 1,83 | 2.106 | 535 5
16 10.065 1 1,65 | 2.120 i 53,9 ;
5 1022 ! 559 | 2060 ! 52,3 :
: : : 1.968 +2.244 1 50,0+ 57,0 | R41.#-25 25-E
6 0203 516 | 2094 : 532 ;
. : : 3-23/A=26
7 10180457 | 2140 | 54,3|2.008 +2.283 | 51,0+ 58,0 | R41.#-25/A | 25/A-26/A-E
8 10165419 | 2170 ' 551 |2.047 +2.323  52,0=59,0 | R41.#-26 26-27-E
9 10148376 |2.204 | 56,0|2.087 +2.362 1 53,0+ 60,0 | R41.#-26/A | 25/A-26/A-E
10 1 0.134 | 3,40 | 2.232 | 56,7 ! F90
| | o | ” Masteroil 90
21/27 || 11 10120 | 305 | 2.260 | 57,4|2.126 +2.400 | 54,0+ 61,0 | Ra1.#-27 26-27-E Lo TN e
635) || 12 10109 277 | 2.282 | 57,9 : MG/49
13 100951 2,41 | 2310 | 58,7 | 2.165 +2.441 1 55,0+ 62,0 | R41.#-27/A 27/A-E 3-26/A+29
14 10083 2,11 | 2334 | 593 i
15 10.072 1 1,83 | 2.356 | 59,8 ;
16 10.065 | 1,65 | 2.370 | 60,2 | 2.205 +2.460 | 56,0+ 62,5 | R41.#-28 28-E
17 10.058 1 1,47 | 2.384 | 60,5 ;
18 10.049 | 1,24 | 2.402 | 61,0 :
6 02035716 | 2.344 | 59,5 :
: : ! 2.244:2.520 | 57,0+ 64,0 | R41.#-28/A | 28/A-29/A-E
7 10180 ! 4,57 | 2.390 ' 60,6 : 3-26/A+29
8 10765419 | 2.420 | 61,4 |2.283 +2.560 | 58,0+ 65,0 | R41.#-29 29-E
9 10148 3,76 | 2.454 | 62,3|2.323+2.638 1 59,0+ 67,0 | R41.#-29/A | 28/A-29/A-E
10 10.134 1 3,40 | 2.482 | 63,0 :
2.3/4” : : : 2.362 +2.677 | 60,0+ 68,0 | R41.#-30 30-E 4" .
11 10.120 ; 3,05 | 2.510 ! 63,7 : 3 Masterol 90
(69,8) i i 0 . (19,0) /*‘\
12 10,109 : 2,77 | 2.532 | 64,2 - 3-29/A=33
i 5 5 5 MG/36
13 10.095 | 2,41 | 2.560 ! 65,0 :
14 10.083 1 2,11 | 2.584 ' 65,6 |2.401 =2.716 : 61,0+ 69,0 | R41.#-30/A 30/A-E
15 10,072 ! 1,83 | 2.606 | 66,1 5
16 ©0.065 1 1,65 | 2.620 ' 66,5 i
Suggested Possible
®pmaus s [ posiles

PekomeHgyembie

BoamoxHbie



de=13/4"+3"

Tube - Tubo - Tubo - Tpy6a

inchgs Sp di
rér'\%m B.W.G. inches mm | inches
. Aronmbl . MM Aronmbl .

4 10238 1605 (2524 |

5 10220 559 | 2.560 !

6 10203516 | 2594 |

7 10180 ¢ 4,57 | 2.640

8 10165 4,19 | 2.670 !

9 10748376 | 2.704

10 1 0.134 1 3,40 | 2.732 |

3” : : :
11 10.120 ! 3,05 | 2.760 !

(76,2) , : :
1210109 | 2,77 | 2.782

13 10.095 | 2,41 | 2810 !

14 10.083 1 2,11 | 2.834

15 {0072 | 183 | 2856 |

16 1 0.065 1,65 | 2.870 !

17 10,058 | 147 | 2.884 |

18 10.049 ' 1,24 | 2.902

Shortened thrust collar

cabezal de bloqueo corto
corpo do expansor de ressalto reduzido

YKOpOYeHHas OrnopHas royioBka

R/41 —p» R/41/125

Sample code for ordering tube expanders
Ejemplo de cddigo para el pedido de mandrinos
Exemplo de cddigo para encomendar os mandris

g
64,1
65,0
65,9
67,0
67,8
68,7
69,4
70,1
70,6
71,4
72,0
72,5
72,9
73,2
73,7

R/41

Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras aconselhadas

Expansion Tube expander Rolls Mandrel F ) 4 y
Expansio i i Aguja : :
Expanséo "Wionri’ Forotes aguna | M | Electrical  Pneumatic
~ - - Banbyoska Posuicn HopH Z’.&"n’ﬁﬁ Eléctricas Pneumdticas
%’Li’s | mm Cocdl_)gég ngqgéq & d‘.’%g mmwuu| dnektpuyeckue | [MHeBmaTnyeckue
2.441 =2.756 E 62,0-70,0| R41.#-31 31-E
2.480 +2.795 E 63,0-71,0| R41.#-31/A 31/A-E A
2.519 +2.874 E 64,0-73,0| R41.#-32 32-E +
: MG/30
2559 +2.913 | 65,0+ 74,0 | R41.#-32/A 32/A-E
_00/A -, 3/4” Masterol 90
; 3-29/A+33 (19.0)
2598 +2.953 | 66,0+ 75,0 | R41.#-33 33-E -
| +
: RN
E MG/36

R/41/125

REpmin = 2” (50,8 mm)

min_MuH.

REpmax = 5” (127,0 mm)

7

max makc.

R/41/1s0 R/41/260 R/41/360

R/41/180 REpin=1"(254mm)  REmax=7"(177,8 mm)

R/41/260 REpin=3.1/8” (79,4 mm) REmax = 10.1/4” (260,4 mm)
REmax = 147.1/4” (362,0 mm)

max makc.

R/41/360 REpmi, =7 (177,8 mm)

min  MuH.

6

Mpumep Koga AnA 3aKa3a BasnbLOBOK

de 2.1/2” - 14 BWG.

Sample code for ordering mandrels
Ejemplo de cddigo para el pedido de agujas
Exemplo de cddigo para encomendar a agu/ha
IMpumep Koga gns 3akasa gopHa

R E max

R41.1 /(360]-28
R41.1 /(360 }-28-DLS

3/( 360 |-26/A+29

o



Step by step tube expander for
- thick tube-sheets

Mandrino expansionador de paso multiple para
placas de tubos de espesor grueso
Mandril para expandir tubos de passo multiplo para
placas de tubos de espessura grossa

d _ 5/ ” o 175 BaﬂbL'OBKa C nepemMeHHbIM Wwarom

i : A1 TPY6HbIX [4OCOK 60s1bLLIONA
TOJILYUHBI

Thrust collar with release device.
Savings of time and reduction of errors!
Cabezal de tope con dispositivo automatico.;jAhorro de tiempo y menos errores!
Corpo do expansor de ressaito com dispositivo de disparo. Poupanca de tempo e reducao dos erros!
T ¢ 6bicTpogel NMaTpoOHOM As1 Ny4HON yCT PHOM I¢ B nasbl.

RE min R/ 14 1 = 1 ” (25,4 mﬂ onop OKOHOMMS B BPEMEeHM M CHUXXEHME YuC/1a on6ok!
REmin R/161 = 1.3/4” (44,5 mm)

min  MuH.

R/141 REmax = 7.7/8” (200,0 mm)
R/161 REmax = 8.7/8” (2254 mm

ADI max makxc.

|

Adjustment of the threaded thrust collar

Regulabilidad def cab
Corpo do expansor r roscado regulével . .
Pery YNOPHOI T ¢ pe3b6oit Stop and return spring device
Dispositivo de muelle de retorno y tope de la aguja
+9,5 mm =3/8” 25,0 (0.984") Dispositivo de mola de retorno e trava da aguiha
4 ’ TIpY)XMHHBIY BO3BPATHbLINA MEXaHN3M 1 CTOMOP [OPHa

Ejemplo de cddigo para el pedido de mandrinos Cabezal de bloqueo

Sample code for ordering tube expanders Thrust collar @ %
(]

Exemplo de cddigo para encomendar os mandris Corpo do expansor de ressalt
Mpumep koga Ans 3aKa3a Ba/bLjOBOK OropHasi ronoska
L:=40,0 mm 1.575” de 3/4” - 20 BWG.
” .
Ld =30,0 mm 1. 181 —  with plane shoulder
de tope plano 01+ 9/A
_o de ressalto plano V=0

C N7I0CKUM yriopom

with 3 mm recess
con resaite de 3 mm 01+ 9/A

R/141 am— 05— Frean
» 1 com cavidade de 3 mm V=3mm

h Li’ =w10 mm 2.362" ¢ 3a(hpe3oBKoI Ha 3 MM 0.118”
A Ly=50,0 mm 1.9 —
- with deep recess = 01+ 9/A

F/1c1 QD 05— Ri(Ban  , DR

€ rny60Koi 3aghpe3oBKoi 0.630




Suggested ro.

lling machmes

Tiégge m 1 4 1 m 1 6 1 p All:larr')dnladoras acon;lillf;adas
Tpy6a Expansion Tube expander Rolls | Tube expander Rolls | pjandrel Electrical Pneumatic
. Expansion Mandrino Rodillos Mandrino Rodillos Aguja Eléctricas Neumadticas
Qe Sp di Expansao Mandril Roletes Mandril Roletes | Aguiha Z Eléctricas Pneuméticas
Z‘lgﬁf AvnanazoH passanbyoBKu BanbLoBka Ponvkn BanbLoBka Ponunku HopH in 3nektpuyeckue  |lMHeBMaTnyeckue
mimue [BWG.inches, min (inches, i | inches Sot | ok Sod, | Sodha | Sod,  [fme| A1t Arred
14 10.083:2,11(0.459:11,7|0.437 +0.500111,1:12,7 |R141.#-01/A |01/A-T | R161.4-01/A |01/A-V| 6-01/A Feo | Foo
15 10.072/1,83(0.481112,2|0.452 +0.523 11,5133 |R141.#-02-M | 02-T | R161.#-02-M | 02-V P o M0
: : 6-02:02/A S/60 | Macrol 750
16 .o 065:1,65 |0.495112,6|0.472 +0.543 112,0+13,8 | R141.#-02IA-M | 02/A-T | R161.4-02IA-M |02-A-V ;
5/8” || 17 10.058'1,47|0.509:12,9|0.492 +0.571112,5+14,5 | R141.4-03-M | 03-T |R161.#-03-M | 03-v o B Matox
(15,9) || 18 10.049:1,24|0.527:13,4 0 99 o0 | Foo
; ; | |0.512 +0.590113,0+15,0 | R141.#-04-M | 04-T | R161.4-04-M | 04-V i
19 10.04211,07 [0.541113,7 : 6-03+1 MS/60 | M8/60 | Minirol 500
20 10.035,0,89 0.55514,1 0.531 '06105135 15,5 |R141.4#-1-M  |1-1/A-T| R161.#-1-M  |1-1/A-V E i
22 10.02810,71|0.569114,5| Lo ’ ’ Matex : Matex
10 10.134:3,40 |0.482!12,2|0.452 +0.523:11,5+13,3 | R141.#-02 02-T |Ri61.4-02 | 02-v I ;
v [0.492112,5|0.472 +0.543112,0+13,8 | R141.4#-02/A |02/A-T | R161.8#-02/A |02/A-V Fgo | F90
11 10.12013,05 [0.510112,90.492 +0.571112,5:14,5 |R141.#-03 03-T |R161.#-03 | 03-V M5I40 | MSI50
12 -o 109! 2 770.532113,4|0.512 +0.59013,0+15,0 | R141.#-04 04-T | R161.4-04 04-V | 6-03+1 E Macrol 450
13 -o 095! 241 0.560114,2|0.531 +0.610113,5+15,5 | R141.#-1 1-1/A-T| R161.4-1 1-1/A-V |
s 14 'o 083! 2 11 0.584514,8 0.551 +o.639§14,0+16,2 R141.#-1/A  [1-1/A-T| R161.8-1/A  |1-1/A-V| 6-1/A iatox R tox
10.0 15 -o 072 1,83[0.606115,30.570 +0.669114,5:17,0 | R141.#-2 2-T |Ri61.#-2 2-v ??9/%) |
(1901 ¢ 10.065.1,65 | 0.620115,7 : !
: : 1710590 -0.689115,0+17,5 |R141.#-2/A | 2/A-T | R161.8#-21A | 2/A-V ;
17 10.0581,47 |0.634:16,0 ; Fgo | Fg0
' ' ' M4/ + M4/L
18 10.049!1,240.652!16,5|0.610 +0.709'15,5+18,0 | R141.#-3 3-T |R161.#-3 3V | 6-2:3B MS/60 | M4/V
5 5 b b b M. ! 750
19 10.04211,07 |0.666'16,80.630 +0.728116,0+18,5 |R141.4-3/A | 3/A-T |R161.4-3/A | 34V ; ik
20 10.035!0,89 0.680:17,2 : B
e ' ""10.650 +0.748:16,5:19,0 |R141.#-3/B | 3/8-T | R161.4-3/B | 3/8-v B et
22 10.028:0,71[0.694:17,6 ! :
10 10.134:3,400.607:15,4]0.570 +0.669:14,5:17,0 | R141.4-2-M | 2-T |Ri61-2-M | 2-v ;
11 10.120:3,05 [0.635!16,1{0.610 +0.709:15,5:18,0 | R141.4-3-M | 3-T |R161.#-3-M | 3-v F90 | F90
12 10.10912,77 |0.657116,6{0.630 +0.728116,0:18,5 | R141.#-3AM | 3A-T | R161.4#-3AM | 3/A-V | 6-2:3/B B Mav
0 0 0 : i Macrol 450
: : 0.669!17,0 ; :
; " 10.650 +0.748 116,5+19,0 | R141.4-3/B-M | 3/B-T | R161.#-3/B-M | 3/B-V |
13 10.09512,410.685!17,4 - .
0 0 Matex 0 Matex
—_— 14 '0 083! 2 11/0.709:18,0/0.681 -0.799:17,3+20,3 | R141.#-5-M | 5-T |R161.#-5-M | 5V !
052 15 -o 072 1,830.731118,5/0.700 +0.812117,8+20,8 | R141.4#-5/A-M | 5/A-T | R161.%-5/A-M | 5/A-V ?9/ 5’)’ |
@22) 4 :0.065:1,65 0.745518,9 - F90 F90
17 10.05811,47 (0.759119,2 i ’ May | Mav
: | 710720 +0.838118,321,3 | R141.#-6-M | 6-T |R161.#-6-M | 6-V Ms/60 | mM4/L
18 10.049!1,240.777:19,7 : ; Macrol 750
19 10.04211,07|0.791:20,0 i ;
20 10.035.0,89 |0.80520,4 : :
D “"0.748 -0.866119,0:22,0 |R141.#-7-M | 7-T |Ri61.#-7-M | 7-v | 6-7:8A e
22 10.028:0,71[0.819:20,8 : ;
8 10.165:4,19[0.670:17,0 : :
: : ! "0.650 +0.74816,5+19,0 |R141.#-3/B-S | 3/8-T | R161.#-3/B-S | 3/B-V | 6-2:3/B :
0 g 0.68517,4 0 F90 | F90
9 101481376 |0.704117,90.681 +0.799 117,3:20,3 |R141.#5 5T |R161.#5 5V MY | M | lerel 450
10 10.134:3,400.732!18,610.700 +0.812:17,8+20,8 |R141.#-5/A | 5/A-T | R161.#-5/A | 5/A-v | 6-5:6 E yen
i i i i 1 lacro
11 10.120:3,05|0.760:19,3)0.720 +0.838;18,3+21.3 R141.#-6 6-T |R161.#-6 6-v Matex | Matex
12 10.10912,770.782!19,80.748 +0.86619,0+22,0 | R141.#-7 7-T |R161.#-7 7-V 0
17 v+ |o.791:20,1|0.767 +0.886119,5:22,5 |R141.#-7/A | 7/a-T |R16L#-7/IA | 7/A-v . |
(25,4) || 13 10.095:2,41|0.810:20,6|0.787 +0.905 20,0+23,0 | R141.#-8 8T |R161.#-8 8V ' %/ 5}’ E
14 10.083:2,110.834:21,2|0.807 +0.92520,5:23,5 |R141.#-8/A | g/A-T | R161.#-8/A | g/A-v ol oo
] ] ] + 1 +
15 10.07211,83|0.856121,7 ; L
16 -0 065,1,65 0.870122,1|0.827 +0.964121,024,5 | R141.#-9 9-T |Ri161.#-9 9-v 5 Macrol 750
i i i (R/161)
17 -0058 1,47 (0.884:22,4 : e || macrol 40
1 T atex atex
18 10.0491,240.902122,9 ! 6-9:10 :
; ; " 10.846 +0.984121,5:25,0 |R141.#-9/A | 9/A-T | R161.#-9/A | 9/A-v -
19 10.04211,07 (0.976:23,2 | ;
20 10.035'0,89 [0.930123,6 : ;
; ; " "10.866 +1.004122,0+25,5 | R141.#-10 10-T | R161.#-10 10-V ;
22 10.02810,71(0.944124,0 | |
Suggested Possible
secomencaces [ Lostien ®Mmaus
PekomeHgyembie Bo3amoxHble




5 roletes
5 ponuko

5m7o REm’n g 3/ : (9 5 mm)
5 Rolls @ min  muH.
5 roditios

Ilj”—-v-w

For thin tubes made of high-tech materials
and small thickness tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor delgado

Para tubos de espessura fina em material de alta tecnologia
e placas de tubos de espessura fina

[1ns TOHKOCTEHHbIX TPY6 U3 BbICOKOTEXHOJIOTNYHBIX MaTepuasnon
U TPYBHbIX JOCOK Masioi TONLUHbI

Ejemplo de cddigo para el pedido de mandrinos Cabezal de bloqueo
Exemplo de cédigo para encomendar os mandris Corpo do expansor de ressaltt
lMpumep Koga Ansa 3aKasa BaslbLOBOK OnopHasi ronoska

Sample code for ordering tube expanders Thrust collar @ @
(o]

[+— L¢=38,Tmm 1.1/2" —|
1= de 17 - 20 BWG.

_ » with plane shoulder
Lu _31’8 mm 1.14 de tope p/ano 1217
de ressalto plano V.= 0

S TD 5 R 70@_ 1 1 —_0 C NSIOCKUM yriopom .

with 3 mm recess
Ld =26,0 mm 1.024” con resalte de 3 mm 1+17
’47

com cavidade de 3 mm V=3mm
—, 1 ¢ 3ahpe3oBKoi Ha 3 MM 0.118”)

- DLS . = - .
with deep recess 1+3/A

5R70(.#)-11-DLS
Vmax =40 mm

I fund 7
ey A (1575
€ rny6okoii 3aghpe3oBKoi “1/ +11/A pu

REpmax =2.1/4” as
LX max (57,1 mm) max(196%m

| Lx=22,0+28,0 mm oses":1.102"

with plane or recessed
3 shouider on request
i for free tubes in the
first tubesheet

N - S BA) e

— L— parm uboe lresen,
de ressalto plano 3
e tuboe furbs na o clente ===
Lr= 19,0%30,0 mm 0.750"+ 1.181” g?'irmaeira placa de tubos
C MJIOCKMM YrIopom Wi ¢
3a(pggzoskou o 3aKasy Ans
CBOOO/HBIX TPY6 B nepBou
TPY6HOM peLueTKe
Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel ]Z P Al 1 y
i6 i i Aguja - -
d . Expansion Mandrino Rodilfos Aguiha Electrical =~ Pneumatic
ngs sp i prorsstromsaoonn | oo, | Roetes | o) gmomess | teumdtcns
mmum BWG| lnches | mm Z}gﬂg? ‘ mm %’:&S . mm Cgi?%,q Cgi%,q Cg,‘?%n mmum| nektpuyeckue | [MHeBMaTnyeckue
20 1 0.035: 0,89 | 0.555 : 14,1 i F90
i 5 5 0.535 +0.602 | 13,6 + 15,3 5R70.#-1-M MR5 +
. 21 10.032: 081 | 0.567 ! 14,3 : /.
22 10028 0,71 | 0.569 | 14,5 ; 7-1:1/A |38 | MP/2 Minirol 500
(15,9) ; ; ; ; (9.5 | ms/e0 Macrol 1350
23 10.025 ! 0,64 | 0.575 | 14,6 0.551 ~0.618 | 14,0+ 15,7 || 5R70.#-1/A-M MR6
24 100221056 | 0581 1 14,8 5 Matex
16 1 0.065 : 1,65 | 0.620 : 15,7 '
i 5 5 0.598 +0.677 1 152 +17,2 5R70.#-2/A MR6
17 1 0.058 ! 1,47 | 0.634 | 16,0 i
i i 0 : 7-2/A+3/A F90
18 ' 0.049 ' 1,24 | 0.652 ' 16,5 0.6718 +0.697: 15,7 +17,7 5R70.#-3 MR7 /+\
g || 18 10.042 1 1,07 | 0.666 | 16,8(0.638+0.716 | 16,2+ 182 | 5R70.#-3/A MR8 -
20 10035089 [ 0680 ! 17,2 | 3/8" | ms/60 o0
(19,0 . . : 0.653 +0.736 | 16,6 + 18,7 5R70.#-4 MR7 99
21 10032 | 0,81 | 0.686 | 17,4 i
22 10028 0,71 | 0.694 : 17,6 ; 7-4+5
23 10.025 . 0,64 | 0.700 | 17,71 0.673 +0.756 ; 17,1 + 19,2 5R70.#-5 MR8 Matex
24 10022056 | 0.706 | 17,9 i

hont

BCR rolls are recommended in case of free tubes in the first tub Suggested Possible
46 mus Para tubos libres en la primera placa de tubos se recomiendan los rodilios BCR 5R703-YY-BCR Lr Recomendadas . Posibles
Para tubos livres na primeira placa de tubos, recomendam-se roletes B! Ve

i Ana ceobogHbix TPy6 B NepBoy TPYGHON pelueTKe PEKOMEHAYIOTCH PONMKN BCR J,?gﬁ;’l,;’;,ﬁf,g Eo;,%s,f(',‘.,’:,':



de=5/8"+1.1/2"

(15,9 + 38,1 mm)

G:r
Tube Suggested rolling machines
Tubo o e o
lanari
1?;'}%2 Expansion Tube expander Rolls Mgndrel PeKoMeHzyeMbIe BalbLOBOYHbIE YCTAHOBKM
. Expansién Mandrino Rodillos il Electrical ~ Pneumatic
Aguiha St b
Zﬁltﬁf SP dl ﬂuanasgzgg:‘:%bqosku Ba’%zzgglka ggjrenti: HopH Mnﬂe‘g E’:zg’g:g gleel:l’pn:gt";?ass
mmwmm | BW.G. Z)}ggﬂej mm 21‘%93 mm Z’n%’ﬁ,s mm C%‘_’%ﬂ c?d(.’gég C?d(.)}‘(jén mmwm| 3Jnektpuyeckue | lMHeBmMaTyeckme
1 I 1 i
16 | 0.065 : 1,65 | 0.745 | 18,9 :
: , : 0.720 +0.807 | 18,3+20,5 | 5R70.#-6-M MR7
17 1 0.058 ' 1,47 | 0.759 ' 19,2 : 7-6:6/A 250
18 10,049 1 1,24 | 0.777 1 19,7 | 0.736 +0.823 : 18,7 +209 | 5R70.#-6/A-M MR8 /"\
19 1 0.042 1 1,07 | 0.791 ! 20,0 E Mav
7/8” 0 0 0 0 /g | MS/60
252 20 1 0.035 089 | 0.805 | 20,4 | 0.760 +0.850 | 19,3 + 21,6 |( 5R70.#-7/A-M MR9 ?‘9 2 Macrol 750
@22 ,, 100321 0,81 | 0.817 1 206 ! 7-7/A=8
22 10028071 | 0819 : 208 ;
23 10025 0,64 | 0.825 | 20.9|0.795 +0.886 | 20,2225 |( 5R70.#-8-M MR10 Matex
24 100221056 | 0831 i 21,1 5
16 1 0.065 ' 1,65 | 0.870 | 22,1 :
: , : 0.842 +0.941 1 21,4-23,9 | 5R70.#-9/A MR11
17 10.058 1 1,47 | 0.884 | 22,4 ; F90
[ [ ] +
18 1 0.049 1,24 | 0.902 | 22,9 : 2N
: : : 0.866 +0.964 | 22,0245 | 5R70.#-10 MR12 .
19 10042 1 1,07 | 0.916 ' 232 :
17 i i i . Ms/60
20 1 0.035: 0,89 | 0.930 | 23,6 : 7-9/A+11/A ?g85 Macrol 750
(25,4) ' : : 0.894+0.992 | 22,7+252 | 5R70.#-11 MR14 9.9
21 10032081 | 0936 ! 238 :
22 100281 0,71 | 0.944 | 24,0 5
23 10025 0,64 | 0.950 ! 24,1 |0.927 +1.020 | 23,4259 |( 5R70.#-11/A MR15
0 0 0 0 Mate
24 10.022 1 056 | 0.956 | 24,3 | .
18 10.049 1 124 | 1.027 1 260 ; -
19 10042 11,07 | 1.041 | 26,3 ; <
1.1/8” ' ' ' ' 1/0 VRN
285 20 10035089 | 1.055 | 26,7|0.992 +1.116 | 25,2+ 28,6 |(5R70.#-12/A-M)|  MR15 7-121A14 | 12| marv Macrol 750
@85) | ,, 10032 081 | 1.067 ! 26,9 E 0
22 10028 0,71 | 1.069 : 27,1 | Matex
16 1 0.065 ' 1,65 | 1.120 | 285 :
: : : 1.071 +1.220 ' 27,2+31,0 | 5R70.#-13/A MR19 .
17 10.058 1 1,47 | 1.134 ' 2838 ; -
18 1 0.049 1 124 | 1.152 | 29,3 : /
1.1/4” 0 0 0 0 » | mMa/L
518 19 10.042 1,07 | 1.166 ' 29,6 ! 7-12/A+14 (%27) Macrol 450
(318) 20 1 0.035: 0,89 | 1.180 | 30,0 1.102 +1.251 | 28,0+ 31,8 |(_5R70.#-14 MR21
21 10032 0,81 | 1.186 | 30,2 E .
22 10.028 0,71 | 1.194 | 30,4 |
15 10072 11,83 | 1.356 | 34,4|1.260 +1.409 : 32,0358 | 5R70.#-16 MR28-S
16 1 0.065 1,65 | 1.370 | 34,8 ! i
17 10058 | 1,47 | 1.384 | 351 | 1.209 :1.449 1 33,0-368 | 5R70.#-16/A MR29 /N
: : : : ML
1.1/27|| 18 50.049 1,24 | 1.402 35,6 ey |12 RN =0
(38,1) || 19 10042 11,07 | 1.476 : 359 : (12,7)
20 10035 | 089 | 1.430 | 363 1.358 +1.508 E 34,5+ 38,3 # MR30-S
: , : .358 +1.508 | 34,5+ 38, R70.4#-17 -
21 100321081 | 1436 | 36,5 | SR70. Matex
22 10028 ! 0,71 | 1.444 | 36,7 :
BCR rolls are recommended in case of free tubes in the first tubesheet Suggested Possible
pas s vl primra i e oo rcomirdn s e o7 SRT0.5-YY-BCRL: ™ pecamaasces [l Fosoes ®MmAUs [TE-47]
Ana ceo6ogHbix TPY6 B nepBoy TPY6HOM pelieTKe PeKOMeHAYITCA ponnku BCR Pekomergyemble Bo3MoXHbIe



SR/80 i
5 rodillos

5 roletes
5ponukos

For thin tubes made of high-tech materials
and thick tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor grueso

Para tubos de espessura fina em material de alta tecnologia
e placas de tubos de espessura grossa

[N TOHKOCTEHHbIX TPY6 U3
BbICOKOTEXHO/TOMMYHbIX MaTepuasios
U TPY6HBIX JOCOK 6ObLLON TOMYNHBI

min  MuH.

Sample code for ordering tube expanders
Ejemplo de cddigo para el pedido de mandrinos
Exemplo de cddigo para encomendar os mandris

REnmin = 3/8” (9,5 mm)

Mpumep Koga A4ns 3aKa3a BasnbLOBOK

«—L¢=38,1mm 1.1/2" —
L,=31,8 mm 1.1/4
’47

_

N s

de 1.1/2” - 16 BWG.

Lq=26,0 mm 1.024”
— —

o .

e L——

Ly=22,0+28,0 mm 0.866°+1.102"

L

DLS

5R80-16/A

Thrust collar
Cabezal de bloqueo
Corpo do expansor de ressalt
OnopHas ronoska

o

with plane shoulder

— de tope plano
- de ressalto plano
C NI0CKMM yriopom

5R80.#)-16/A-DLS

5R80(.#)-16/A-D

Ted e

with 3 mm recess

= con resalte de 3 mm
com cavidade de 3 mm
C 3aghpe30BKOI Ha 3 MM

with deep recess

con resaite profundo

com cavidade profunda

C rny60Koi 3a¢hpe3oBKoi
REmax = 6 1/ ”

max..(158,8 mm)

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo ; Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolis Mandrel PeKoMeHgyeMble Ba/bLOBOYHbIE YCTAHOBKM
Lo . ; Aguja i i
d . Expansion Mandrino Rodillos Aouih Eleg:tr_'lcal Pneum_atlc
inches Sp di Awanason paseaneuosKn Banaioswa Porio Aops' |inghe| ~ Eléctricas | Neumaticas
mmum B.W.G.‘ Zl’gﬁ?l mm mucﬂﬂeb? | mm %i:g's mm Cgi?gé,q Cgf_’%ﬂ c%?l‘(’ég mmwm| 3nektpuyeckue | MHesmaTnyeckve
20 10.035: 0,89 | 0.555 | 14,1 i F90
, , , 0.535 +0.602 | 13,6 + 15,3 5R80.#-1-M MR5 +
5/6” 21 10.032 0,81 | 0.5671 | 14,3 . 7\
22 100280710569 | 14,5 . g-1:1/A | M8 MP/2 Minirol 500
(15,9) - : ; - (9.5) | ms/e0 Macrol 1350
23 10.025 0,64 | 0.575 | 14,6 |0.551 +0.618 | 14,0+ 15,7 | 5R80.#-1/A-M MR6
24 100221056 | 0587 14,8 ' Matex
16 10.065 1 1,65 | 0.620 i 15,7 i
, , , 0.598 +0.677 1 15,2+ 17,2 5R80.#-2/A MR6
17 1 0.058 | 1,47 | 0.634 ; 16,0 .
D 0 0 : 8-2/A+3/A F90
18 10.049 : 1,24 | 0.652 + 16,5|0.618 +0.697 : 15,7+ 17,7 5R80.#-3 MR7 /+\
|| 19 100421 1,07 | 0.666 | 168|0.638+0.716 | 162+ 182 | 5RE0.H-3/A MR8 -
34 11 00 {0085 089 | 0680 | 17,2 l 3/8" | ms/60 ' 750
(19,0) : : : 0.653 +0.736 | 16,6+18,7 |  5R80.%-4 MR7 .9
21 10.032 : 0,81 | 0.686 | 17,4 i
22 10.028 1 0,71 | 0.694 : 17,6 : 8-4:5
23 10.025 064 | 0.700 : 17,7 0.673 +0.756 \ 17,1+ 19,2 5R80.#-5 MR8 m
' ' ' ' atex
24 10.022 1056 | 0.706 1 17,9
Suggested Possible
®maus ﬁf%?mz:ﬂ:ﬂ:: | (Posiies

PekomeHgyembie

BoamoxHbie



de=5/8"+1.1/2"
(15,9 + 38,1 mm) 5”80

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriladoras aconsethadas
Tpy6a Expansion Tube expander Rolls Mandrel Z P Ay LOBOYHBIE ¥
i6 i i Aguja . .
d 3 Expansidn Mandrino Rodillos Aguiha Elept(lcal Pneum_atlc
S sp di prorsstomsaoonn | oo, | foetee | el gsomess | eumdtoas
mmwmu | BW.G. ZI’%? mm Zzg‘!‘)w%? mm %!‘1“%8 mm Cgi%n Cg?%ﬂ Cg?%ﬂ mmwmm| Jnektpuyeckue | [MHeBMaTMyeckue
i i i i
16 | 0.065 | 1,65 | 0.745 | 18,9 :
: : : 0.720 +0.807 ! 18,3+20,5 | 5R80.#-6-M MR7
17 10058 1 1,47 | 0.759 | 19,2 ; 8-6:6/A =
18 10,049 | 124 | 0.777 | 19,7 |0.736 +0.823 | 18,7 +20,9 | 5R80.#-6/A-M MR8 /"\
—_— 19 1 0.042 1 1,07 | 0.791 ! 20,0 E Mav
| ' i ! » | MS/60
292 20 10035089 | 0.805 ! 20,4|0.760 +0.850 | 19,3+21,6 | 5R80.#-7/A-M MR9 %/ y Macrol 750
@22) 1 ,, 10.032 1 081 | 0.811 | 206 E 8-7/A+8
22 10028071 (0819 : 20,8 ;
23 10025064 | 0.825 | 209|0.795 +0.886 | 20,2:22,5| 5R80.#-8-M MR10 Matex
24 100221056 | 0.831 i 21,1 5
16 1 0.065 1,65 | 0.870 | 22,1 :
: : : 0.842 +0.941 : 21,4+239 | 5R80.#-9/A MR11
17 10058 ' 1,47 | 0.884 | 22,4 : =
[ [ ] +
18 10,049 : 1,24 | 0.902 | 22,9 : Z N
: : : 0.866 +0.964 | 22,0+24,5 |  5R80.#-10 MR12 .
19 10,042 1 1,07 | 0.916 ! 232 !
17 | | H . MS/60
20 10035 0,89 | 0.930 ' 23,6 : 8-9/A=11/A 3g Macrol 750
(25,4) : : : 0.894:0.992 | 22,7+252 | 5R80.#-11 MR14 9.9
21 10032081 | 0936 238 :
22 10028 10,71 | 0.944 i 24,0 ;
23 10025 0,64 | 0.950 | 24,1 |0.927 +1.020 | 23,4259 | 5R80.#-11/A MR15
: : : : Mat,
24 100221 056 | 0.956 | 24,3 ; '
18 10.049 | 1,24 | 1.027 | 26,0 ; e
19 10.042 1,07 | 1.047 ' 263 ; &
1.1/8” l l : : | ZRN
. 20 10035089 | 1.055 | 26,7|0.992 +1.116 | 25,2+ 28,6 | 5R80.#-12/A-M |  MR15 8-12/A+14 (%7) Marv Macrol 750
’ 21 10032 081 | 1.067 ! 269 | -’
22 10028 0,71 | 1.069 | 27,1 : Matex
16 1 0.065 1,65 | 1.120 | 28,5 :
: : : 1.071 +1.220 1 27,2-31,0 | 5R80.#-13/A MR19 N
17 10058 1 1,47 | 1.134 ' 288 ; -
114 18 10,049 | 124 | 1.152 | 29,3 ; /
. ' ' ' ' » | M4/L
. 19 10042 11,07 | 1.166 | 29,6 ! 8-12/A=14 (%7) Macrol 450
’ 20 10035 0,89 | 1.180 | 30,0|1.102+1.251 | 28,0+31,8 |  5R80.#-14 MR21
21 10032 ; 081 | 1.186 | 30.2 5 .
22 10028 0,71 | 1.194 | 30,4 |
15 10.072 | 1,83 | 1.356 | 34,4 1.260 +1.409 | 32,0358 |  5R80.#-16 MR28-S
16 10.065 ' 1,65 | 1.370 | 34,8 | o
17 1 0.058 | 1,47 | 1.384 | 35,1 | 1.209 :1.449 1 33.0:36,8 | 5RS0.#-16/A MR29 /N
: : : : Ma/L
1.1/2” || 18 10049 ' 1,24 | 1.402 ' 35,6 ; ]
: | | . 8-16=17 ;é 1 Macrol 450
38,1) || 19 10042 1,07 | 1.416 : 359 : (12,7)
20 10035 0,89 | 1.430 ! 36,3 s 5 S 4 505
: : : .358 +1.508 | 34,5+ 38, #-17 -
21 100321081 | 1.436 | 36,5 | i Matex
22 10028 ! 0,71 | 1.444 ! 36,7 :

Suggested Possible
secomendeces [ (posibies ®Mmaus

PekomeHgyemble Bo3moxHbie



5Rl 7 1 2 ter @
5 rodillos

5 roletes

5ponukos

For thin tubes made of high-tech materials

and medium thickness tube-sheets

Para tubos de espesor delgado en material de alta tecnologia

y placas de tubos de espesor mediano

Para tubos de espessura fina em material de alta tecnologia

e placas de tubos de espessura média

,qflﬂ TOHKOCTEeHHbIX pr6 N3 BbICOKOTEXHOJIOMN4YHbIX MaTepuasnioB

M TPY6HBIX [OCOK CpegHel TOSLUHbI

Sample code for ordering tube expanders

Ejemplo de cddigo para el pedido de mandrinos

Exemplo de cdédigo para encomendar os mandris
Mpumep koga Ans 3aka3a Ba/bLjOBOK

«——L=57,1mm 2.1/4" ———>|
A L,=508 mm 2> ——

“7 Lqg=45,0mmm 1.77. 4"

T o
PR T

[

DLS

REnmin = 1.1/8” (28,6 mm)
s

min  MuH.

de 3/4” - 24 BWG.

STD —— sA71(#)5

5R71\.#)-5-DLS

5R71(.#)-5-D

Ly=41,0+47,0 mm 1.614"+1.850"

 sr71(.3)-5-BCR(L),

L

L

L,=33,0+49,0 mm 1.300”+ 1.929"

Thrust collar

Cabezal de bloqueo
Corpo do expansor de ressaito
OnopHas ronoska

with plane shoulder V_ ’g
de tope plano -
de ressalto plano
C MIOCKUM yrIopom
. 1:17
with 3 mm recess V=3mm
con resalte de 3 mm (0. 118 ’)
com cavidade de 3 mm
C 3a¢hpe3oBKoi Ha 3 MM
1+3/A
Vmax =40 mm
with deep recess (1.575%)
con resalte profundo 4:11/A
com cavidade profunda Vmax =45 mm
C rNy60K0 3a¢hpe30BKOI (1.7727)
12/A + 17
REpmax=3" Vmax =50 mm
max (76,2 mm) (1.968’)

with plane or recessed
shoulder on request
for free tubes in the
first tubesheet

de tope plano

o resalte bajo pedido
para tubos libres en la
primera piaca de tubos

de ressaito plano

ou cavidade a pedido do cliente
para tubos livres na

primeira placa de tubos

C M7IOCKNM YIIOpOM Uin C
3achpe3oBKOM 110 3aKasy Ans
cB HbIX TPY6 B NepBov
TPYGHOM peLueTKe

Tube Suggested rolling machines
;ﬂﬁﬂ . Mandritadoras 'aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel PekoNeHgyemble BabLOBO4HbIE YCTaHOBKM
L. . ; Aguja : i
d . Expansion Mandrino Rodillos Aguiha EIeptr_':caI Pneumat:c
inches P di Jwanason passansiosk Banonka Pormakn Aopn' |inches| ~ Eléctrcas | Neumaticas
mmwun | BW.G. Z’,ﬁ%‘?ﬁ mm Z’.gpt,lﬁf mm Z}&fﬁls mm c?d‘.’gén ng‘.)lt(iéa c?d‘.’:‘(iég mmuwm| 3nekTpuyeckue | MHeBMaTHyeckme
1 1 1 1
20 10.035: 0,89 | 0.555 | 14,1 , F90
i i i 0.535 +0.602 | 13,6+ 15,3 | 5R71.#-1-M MR5-A =
sign || 21 10032 081 | 0567} 143 : 7N\
: : : i 1. 3 /8:: MP/1 Minirol 500
159 22 E0.028 : 0,71 | 0.569 : 14,5 5 7-1:1/A % | msse0 B o
’ 23 10.025: 064 | 0.575 | 14,6 | 0.551 +0.618 ! 14,0+ 15,7 || 5R71.#-1/A-M MR6-A
24 100221056 | 0581 i 14,8 5 Matex
16 1 0.065 1 1,65 | 0.620 | 15,7 i
i i i 0.598 +0.677 | 15,2+ 17,2 5R71.#-2/A MR6-A Fo0
17 10.058 | 1,47 | 0.634 ; 16,0 . .
i i i : 7-2/A+3/A
18 10.049 1,24 | 0.652 | 16,5 |0.618 +0.697 1 15,7 +17,7|  5R71.#-3 MR7-A N
' ' ' ' Ma/L
34 19 10.042 | 1,07 | 0.666 | 16,8 |0.638 +0.716 | 16,2~ 18,2 5R71.#-3/A MRS-A Ma
20 10035 0,89 | 0.680 ! 17,2 ; 38" Macrol 750
(19,0 . . : 0.653 +0.736 | 16,6+ 18,7 5R71.#-4 MR7-A 9,9
21 10.032 081 | 0686 | 17,4 i
22 10028 0,71 | 0.694 : 17,6 ; 7-4+5
23 10.025 | 0,64 | 0.700 | 17,7 | 0.673 +0.756 | 17,1 +19,2 5R71.#-5 MR8-A Matex
24 10022056 | 0.706 | 17,9 i
BCR rolls are recommended in case of free tubes in the first tubesheet Suggested Possible
0 Para tubos Iibres'en fa primgra placa de tubos se recomiendan fos rodiifos BCR 5R71,3-YY-BCR L,- Recomendadas . Posibles
Para tubos livres na primeira piaca de tubos, recomendam-se roletes BCR Recomendadas Possiveis
AAns cBo604HbIX TPY6 B NepBO# TPYGHON peleTKe PeKOMeHAYTCA ponuku BCR PekomeHgyemble BoamoxHble



de=5/8" =
(15,9 + 38,1 mm)

1.1/2”

sp it

Tube Suggested rolling machines
;ﬂﬁg . Mandnladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel Ay 4HbIe
i6 7 i Aguja - -
d . Expansion Mandrino Rodillos Aguiha EIeptr_‘:caI Pneum_atlc
Z‘l‘gg% Sp dl ﬂuanastf:l;f;gssngqosm Ba’%izggi(a ggll'lel:le(: HopH ZL‘,’,',’,?S E;‘;g:zz:: g,‘:‘:'"':ggfass
mmwu | BW.G. Z}gﬂif mm Zl’ggﬁf mm Zl’g'fzgls mm ng‘.)%g cg,%ﬂ ng(?%g mmum| 3nekTpuyeckue | [MHeBMaTuyeckme
16 | 0.065 : 1,65 | 0.745 | 18,9 :
: , : 0.720 +0.807 | 18,3+20,5 | 5R71.#-6-M MR7-A
17 1 0.058 ' 1,47 | 0.759 ' 19,2 : 7-6:6/A .
18 10.049 1 1,24 | 0.777 1 19,7 | 0.736 +0.823 : 18,7 +209 | 5R71.#-6/A-M MR8-A /*\
i 19 1 0.042 1 1,07 | 0.791 ! 20,0 : Ma/L
252 20 1 0.035 089 | 0.805 | 20,4 | 0.760 +0.850 | 19,3 + 21,6 |( 5R71.#-7/A-M MR9-A ?‘9/ 5’)’ el d Macrol 750
@22 ,, 100321 081 | 0.817 1 206 ! 7-7/A=8
22 10028071 | 0819 : 208 ;
' i ' ' Matex
23 10.025 ! 0,64 | 0.825 : 20,91 0.795 +0.886 | 20,2+ 22,5 | 5R71.#-8-M MR10-A
24 100221056 | 0831 i 21,1 5
16 1 0.065 " 1,65 | 0.870 | 22,1 :
: , : 0.842 +0.941 1 21,4-23,9 | 5R71.#-9/A MR11-A
17 10.058 1 1,47 | 0.884 | 22,4 ; Fo0
18 10.049 1 1,24 | 0.902 | 22,9 : /+\
: : : 0.866 +0.964 | 22,0+245 | 5R71.#-10 MR12-A
o 19 10042 11,07 | 0.916 ' 232 : Mav
5 5 5 i » | MS/40
20 1 0.035: 0,89 | 0.930 | 23,6 - 7-9/A+11/A ?g85 Macrol 450
(25,4) ' : : 0.894:0.992 | 22,7+25,2 | 5R71.%-11 MR14-A 9.9
21 10032 ! 0,81 | 0.936 ! 23,8 :
22 100281 0,71 | 0.944 | 24,0 5
23 10.025 | 0,64 | 0.950 ! 24,1 |0.921 +1.020 | 23,4259 |( 5R71.#-11/A )| MR15-A Matex
24 10.022 1056 | 0.956 | 24,3 5
18 1 0.049 : 1,24 | 1.027 | 26,0 : F90
: , : : +
e 19 1 0.042 ' 1,07 | 1.041 ' 26,3 ' 7 N\
' 0005 | 116 | 252 a | rrzmmsre gz | man
. 20 :0.035 | 0,89 | 1.055 | 26,710.992 +1.116 | 252+ 28,6 |(6R71.4-12/A-M)| MR15-A 71214 | Macrol 450
21 10032 0,81 | 1.067 ' 26,9 !
22 10028 0,71 | 1.069 : 27,1 | Matex
16 1 0.065 ' 1,65 | 1.120 | 28,5 : -
: : : 1.071 +1.220 1 27,2+31,0| 5R71.#-13/A MR19-A M
17 10.058 1 1,47 | 1.134 ' 2838 ;
. , : /
. 1810049 1 124 | 1.152 1 293 ; Ma4/L
:'31 o 19 10.042 11,07 | 1.166 | 29,6 E 7-12/A=14 (%2}’) Macrol 200
(318) 20 1 0.035: 0,89 | 1.780 | 30,0|1.102 +1.251 | 28,0+ 31,8 |(_ 5R71.#-14 MR21-A
21 10032 0,81 | 1.186 | 30,2 E
1 1 1 1 Matex
22 10.028 0,71 | 1.194 | 30,4 ;
15 10.072 11,83 | 1.356 | 34,4|1.260+1.409 : 32,0358 | 5R71.4#-16 MR28-S-A
16 10.065 ' 1,65 | 1.370 | 34,8 ; 0
17 10.058 | 1,47 | 1.384 1 351 | 1.299 +1.449 1 33,0+ 36,8 | 5R71.#-16/A | MR29-A RN
1.1727 || 18 10049} 124 | 1.402 | 356 | - iy
: : : : 7-16=17 |1 Macrol 200
(38,1) || 19 10042 11,07 | 1.416 : 359 : (12,7)
20 oo Dol ETRER 1.358 +1.508 E 34,5+383 MR30-S-A
21 10032 081|143 :365| SR71.5-17
0 0 ! ! Matex
22 10028 ! 0,71 | 1.444 | 36,7 :
BCR rolis are recommended in case of free tubes in the first tubesheet Suggested Possible
pors o res o s e e ot o olos 7 ( SRTLOYY-BCR L) pecomenas [ s ®paus
Ans cBo6ogHbIX TPY6 B NepBOl TPYGHOI peLieTKe PeKOMEHAYIOTCS ponmm BCR PekomeHgyemsie BosmoxHble



5”8 1 5 Ro”s
5 rodiflos

5 roletes
5 ponukos

For thin tubes made of high-tech materials
and thick tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor grueso

Para tubos de espessura fina em material de alta tecnologia
e placas de tubos de espessura grossa

[Ansi TOHKOCTEHHbIX TPY6 13
BbICOKOTEXHOJTOMMYHbIX MaTepuasios
M TPY6HbIX 4OCOK 6O/bLLION TONLYMHbI

REmin = 1.1/8” (28,6 mm)

min  MuH.

»
7

de=5/8"+1.1/2"

REpmax = 8” (203,2 mm)

max makc.

Thrust collar

Sample code for ordering tube expanders
Ejemplo de codigo para el pedido de mandrinos
Exemplo de cédigo para encomendar os mandris
lMpumep koga Ans 3aka3a BanbLOBOK

de 1”7 - 18 BWG.

Cabezal de bloqueo

«——L:=57,1mm 2.1/4 ——»
[ L,=508 mm 22 ———

I S7D———SRs1(#)10 0
ﬁ Lqy=45,0mm 1772 ﬂ

with plane shoulder
de tope plano

de ressaito plano

C N710CKMM yriopom

with 3 mm recess
con resaite de 3 mm
com cavidade de 3 mm
C 3aghpe30BKOI Ha 3 MM

5R81l.#)-10-DLS

Corpo do expansor de ressalt@ @
OnopHas ronoska

1:17
V=3mm

0.118”)

1:3/A
ith d Vmax = aoam
wi leep recess 575"
com cavidade profunda Vmax =45 mm
‘ C ry60KO# 3ahpe30BKOI (1.772”)
— Lx 44 RE .. =7" 12/A = 17
max = _
7. (17,8 mm) Vmax = 368

L Lx=41,0-47,0 mm 1.6147:1.850"

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo . Mandriiadoras aconselhadas
Tpy6a Expansion Tube expander Rolis Mandrel PeKomeHgyembie BaflbLOBOYHbIE YCTaHOBKH
i) i i Aguja - .
d . Expansion Mandrino Rodillos Aouih Eleg:tljlcal Pneum_atlc
Z}gﬁf SP dl ,quanaaggzgxsagzbqosm sﬂiﬁgﬁﬁa ggﬁ:ﬁ: ﬁgpﬂa inches E;Zg:zg:z #‘:l:l%aa’t;;?ass
mMMum B.W.G.I Zrlgyt,ﬁ‘sl mm Zzgﬂ&s | mm leg,ilgls | mm Cg,?%ﬂ ng(_)%g ng(_)%g mmwu| dnektpuyeckue | IMHesmaTnyeckue
20 10.035: 0,89 | 0.555 | 14,1 i F90
, , , 0.535 +0.602 | 13,6 + 15,3 5R81.#-1-M MR5-A &
21 ,0.032 ;0,81 | 0.567 ; 14,3 . / \
5/8” 0 0 0 : ) 3/8”| mpr1 Minirol 500
(15,9) 22 E 0.028 E 0,71 | 0.569 E 14,5 E 8-1=1/A ) | msseo0 B 0
’ 23 10.025 ! 0,64 | 0.575 | 14,6 0.551 +0.618 | 14,0+ 15,7 | 5R81.#-1/A-M MR6-A
24 100221056 | 0581 14,8 ; Matex
16 1 0.065 : 1,65 | 0.620 | 15,7 i
, , , 0.598 +0.677 1 15,2+ 17,2 5R81.#-2/A MR6-A F90
17 10.058 | 1,47 | 0.634 ; 16,0 . Y
: : : \ 8-2/A+3/A
18 1 0.049 1 1,24 | 0.652 ' 16,5|0.618 +0.697 : 15,7 + 17,7 5R81.#-3 MR7-A 7\
: : : ' Ma/L
34 19 10.042 | 1,07 | 0.666 | 16,8 | 0.638 +0.716 | 16,2+ 18,2 5R81.#-3/A MR8-A M4/
20 10035 0,89 | 0.680 : 17,2 ; e Macrol 750
(19,0) . . . 0.653+0.736 | 16,6 18,7 |  5R81.#-4 MR7-A ©.5
21 10032081 | 0686 : 17,4 i
22 10.028 0,71 | 0.694 : 17,6 ; 8-4:5
23 10.025 . 0,64 | 0.700 \ 17,7|0.673 +0.756 | 17,1 + 19,2 5R81.#-5 MR8-A Matex
24 100221056 | 0.706 1 17,9 i
Suggested Possible
MUS Regcgnendadas . Posibles
LA Recomendadas Possiveis

PekomeHgyembie

BoamoxHble



SR/81

Fig. TE53-F1
Puc.

Tube Suggested rolling machines
Tubo Abocardadoras recomendadas
Tubo R Mandriladoras aconselhadas
Tpy6a Expansion Tube expander Rolls Mandrel A f y
i6 i i Aguja B B
d 3 Expansién Mandrino Rodiflos Aguiha EIeptl"lcaI Pneum_atlc
e sp di franas s o | o, | foetes | R o Eeotncas | Neumaticas
mmuw | BW.G. Z’,E,!},i? . mm Z'l'ggﬁls . mm Z’.ﬁ?’}ﬁ,s mm cgd?géa COCdQ%A cgd?géa mmum| nektpuyeckue | [HeBMaTH4eckmne
16 1 0.065 1,65 | 0.745 | 18,9 !
! ! : 0.720 +0.807 | 18,3+20,5 | 5R81.#-6-M MR7-A
17 10.058 ' 1,47 | 0.759 1 19,2 ! 8-6:6/A —
18 10.049 11,24 | 0.777 | 19,7 | 0.736 +0.823 | 18,7+ 20,9 | 5R81.#-6/A-M MR8-A /+\
g 19 1 0.042 1 1,07 | 0.791 | 20,0 ! Ma/L
23 20 10035089 | 0.805 20,4 |0.760 +0.850 : 19,3+21,6 | 5R81.#-7/A-M MR9-A g%’)’ bl Macrol 750
’ 21 10032081 | 0817 1 206 E 8-7/A:8
22 100280710819 1 208 ;
' i i ' Matex
23 10.025 ;0,64 | 0.825 | 20,9|0.795 +0.886 | 20,2225 | 5R81.#-8-M MR10-A
24 100221056 | 0.837 | 21,1 :
16 1 0.065 ' 1,65 | 0.870 | 22,1 :
! ! : 0.842 +0.941 : 21,4+23,9 | 5R81.#-9/A MR11-A
17 10.058 ' 1,47 | 0.884 | 22,4 ! Foo
18 1 0.049 '\ 1,24 | 0.902 : 22,9 ! /*\
! ! ; 0.866 +0.964 | 22,0+24,5 | 5R81.#-10 MR12-A
o 19 10.042 ' 1,07 | 0.916 ! 232 : mav
| ' i » | MS/40
20 10.035: 0,89 | 0.930 ' 23,6 : 8-9/A=11/A :g - Macrol 450
(25,4) ) ! ! 0.894 +0.992 | 22,7252 | 5R81.#-11 MR14-A ©.5
21 10032 081|093 ' 238 !
22 10.028 0,71 | 0.944 | 24,0 |
23 10.025' 0,64 | 0.950 | 24,1 |0.927 +1.020 | 23,4:259 | 5R81.#-11/A MR15-A Matex
24 100221056 | 0.956 : 24,3 5
18 10.049 | 1,24 | 1.027 | 26,0 : F90
! ! : : +
- 19 10.042 1 1,07 | 1.041 | 26,3 ! 7 \\
’ 20 10035 0,89 | 1.055 | 26,7|0.992 +1.116 | 25,2+ 28,6 | 5R81.#-12/A-M | MR15-A 8-12/A=14 | 1127 | Mav Macrol 450
(28,5) : : : 0 (12,7)| ms/40
’ 21 10.032' 081 | 1.067 ' 26,9 '
22 10.028 : 0,71 | 1.069 | 27,1 | Matex
16 1 0.065: 1,65 | 1.120 | 28,5 ! Fo0
! ! : 1.071 +1.220 | 27,2 +31,0 | 5R81.#-13/A MR19-A ;
17 10.058 ' 1,47 | 1.134 ' 288 !
! ! : /
1 1127 18 10.049 1 1,24 | 1.152 1 29,3 | ma/L
: 19 1 0.042 1 1,07 | 1.166 | 29,6 E 8-12/A+14 | 1127 Macrol 200
(31,8) : : : : (12,7)
20 10.035: 089 | 1.7180 | 30,0|1.102+1.251 1 28,0+31,8 | 5R81.#-14 MR21-A
21 10032081 | 1.186 ! 30,2 5
! ! j . Matex
22 10,0281 0,71 | 1.194 1 30,4 ;
15 10072 11,83 | 1.356 : 34,4 |1.260+1.409 : 32,0358 | 5Re1.4-16 MR28-S-A
16 1 0.065 ! 1,65 | 1.370 ' 34,8 ; g
17 10.058 1 1,47 | 1.384 | 35,1 1.299 +1.449 1 33,0+ 36,8 | 5R81.#-16/A MR29-A /
1.1/27 || 18 10049 1 1,24 | 1.402 | 356 : 1/0” ‘o
0 0 H : 8-16+17 15 Macrol 200
(38,1) || 19 10.042 1,07 | 1.416 | 359 | (12,7)
20 10035 | 089 | 1430 | 368 1.358 +1.508 | 34,5+38,3 # MR30-S-A
! ! : .858 +1.508 | 34,5 + 38, 5R81.#-17 -S-
21 10.032: 081 | 1.436 ' 36,5 - .
0 0 ! ! latex
22 10.028 0,71 | 1.444 ! 367 !
Suggested Possible
Rgagmendadas . Posibies IIMUS E
P e Bomasanes



5 Rolis
5 rodifios
5 roletes
5ponukos

For thin tubes made of high-tech materials
and small thickness tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor delgado

Para tubos de espessura fina em material de alta tecnologia
e placas de tubos de espessura fina

[nsi TOHKOCTeHHbIX TPY6 U3 BbICOKOTEXHOJTOMMYHbIX MaTepuasnioB
U TPYOHbIX JOCOK Masioi TONLUHbI

£ oo

REmin = 3/ " (9,5 mm)
min_MUH. _’ -

REpmax = 3.1/4” (82,6 mm)
max_makc. |<_

[ =l o e

5 Rolls
5 rodillos
5 roletes
5ponukos

For thin tubes made of high-tech materials
and thick tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor grueso

Para tubos de espessura fina em material de alta tecnologia
e placas de tubos de espessura grossa

[N TOHKOCTEHHbIX TPY6 U3
BbICOKOTEXHOITOMMYHbIX MaTepuanos
U TPY6HbIX JOCOK 60/1bLUION TOSILYUHbI

£ sneo

REmin = 3/8” (9,5 mm)

min  MUH.

RE oy = 7.1/4” (184,2 mm)

max Makc.

L¢=31,0 mm 1.220"

Ly ;25,0 mm 0.984”

Ly=19,0 mm 0.748
—»| -

|<_Lx _>‘

Sample code for ordering tube expanders
Ejemplo de cddigo para el pedido de mandrinos
Exemplo de cédigo para encomendar os mandris
Mpumep koga AnsA 3aKa3a BanbLOBOK

de 3/4” - 22 BWG.

STD — 5R70/S.#-5

DLS — 5R70/S.#-5-DLS

DLX — 5R70/S.#-5-DLX(L,)

L Lx=15,0+21,0 mm 0.590":0.827”

“_Lx _"

DLX — 5R70/S.#-5-DLX(L, )

L Lx=10,0+14,0 mm 0.394:0.551”

= L

BCR —5R70/S.3-5-BCR

L L,=13,0+23,0 mm o0.512"- 0.905”

L:+=31,0 mm 1.220°

L,=25,0mm 0984’

Lg=19,0 mm 0.748"
— -

|<_Lx _>‘

L Lx= 15,0

Sample code for ordering tube expanders
Ejemplo de codigo para el pedido de mandrinos
Exemplo de cédigo para encomendar os mandris
lMpumep Koga Ans 3aKa3a Ba/bLOBOK

de 1”7 - 20 BWG.

STD —- 5R80/S.#-11

DLS —- 5R80/S.#-11-DLS

DLX — 5R80/S.#-11-DLX|L,]

+21,0 mm 0.5907:0.827"

L]

DLX — 5R80/S.#-11-DLX|L, |

L L,=10,0+14,0 mm 0.394:0.551”




SR/71/5

For thin tubes made of high-tech materials

and medium thickness tube-sheets Sample code for ordering tube expanders

; . «— L+=48 1.890” ——»  Ejemplo de cddi 1 pedido di dri
Para tubos de espesor delgado en material de alta tecnologia L+=48,0 mm Exemplo de oddigo para encomendar s mandrs

y placas de tubos de espesor mediano TMpumep Kopa Ansi 3aka3a BasbLOBOK

Para tubos de espessura fina em material de alta tecnologia L,=42,0 mm 1653’ de 3/4” - 23 BWG.
e placas de tubos de espessura média

[ns TOHKOCTEHHbIX TPY6 U3 BbICOKOTEXHOIOMMYHBIX MaTepuasion
M TPYGHbIX JOCOK CpeAHel TONnHbI

STD — 5R71/S.#-5

|

Ly=36,0 mm 1417’

T 1
= @ 015 -5R71/S.4-5-DLS
5R/71
REpmin = 1.1/8” (28,6 mm
s HEEROR @ 0L —5R7ISH-5-DLX
| Ly »
REmax =47 (101,6 mm) L L,=32,0+38,0 mm 1.260"+1.496”

max Makc.

BCR—5R71/S.3-5-BCRIL,

L

L L,=27,0+40,0 mm 1.063"+ 1.575”

SR/81/S

For thin tubes made of high-tech materials
and thick tube-sheets

Para tubos de espesor delgado en material de alta tecnologia
y placas de tubos de espesor grueso

Para tubos de espessura fina em material de alta tecnologia L, =48.0 mm 1.890" SamEple fodde -qu orderlin%_guge exganders
[— . —> )emp/o de codigo para ei pedido de mandrinos
e p’acas de tubos de espessura grossa t ’ E){emglo de co’digo ;’J)ara engomendar 0s mandris
6 lMpumep Kofga AN 3aKa3a BanbLOBOK
51 TOHKOCTEHHBIX TPY6 U3 - ”
Aan Py Ly —‘4210 mm 1.653 de 1”7 - 20 BWG.

BbICOKOTEXHOJIOIMYHbIX MaTepuanoB
U TPYOHBIX JOCOK 60JIbLIOM TOMYMHBI

@ 5R/81

Ly =36,0 mm 1417
-

@ DLs —5R81/S.4-11-DLS

REmln = 1 1/ " (28,6 mm) N

min  MUH.

DLX —5R81/8.#-11-DLX

®pavs @



Thrust collars

dimensions
Dimensiones de Tube
los cabezales de tope Tubg )
Dimensées dos corpos Toves  Size
do expansor de ressalto _ c'{e Medida G D(O)
Pa3mepb! OMOPHBIX FONIOBOK o Sod. | inches  mm inches  mm
037 0.173 4,4
H% 036 0.187 ! 46 i
Use the following thrust collar dimension 035 0.189 : 4,8 :
tables for checking and comparing i ]
with the hole steps of the tube-sheets. 1/4” 034 0.205' 5,2 1. i -
If the outside diameter de of the tube (6,3) 033 0.213 : 54 :
to be expanded is not given in the table 032 0.220 I 56 :
then it is necessary to carry out the : ,
following checks on the main 031 0.228 : 58 :
dimensions of the thrust collar once the , ]
model and size have been determined: 030 0.236 ; 6,0 1
1) the diameter of the thrust collar D must 031-M 0.228 : 58 :
not come into contact with the 030-M 0236 6.0 ]
surrounding tubes during rolling. [ 2 1 i
029 0.244 1 6,2 ]
D< 2t - D¢ i ]
028 0.252 ! 6,4 ]
where t is the dimension of the rolling : ,
step and Dr is the diameter of the hole 027 0.260 ; 6,6 0.413 , 10,5
in the tube-sheet. 026 0.268 ' 6,8 '
2) the diameter of the recess of the thrust
collar E is bigger than the tube outside L ke ° z 0 |
diameter de. 024 0283 7.2 ,
3/8” i i
E> de +0.02” 023 0291 74 y
.9) 022 |0307: 78 :
3) the inside diameter of the thrust collar T o i
G must be less than the tube outside 021 0.315: 8,0 |
diameter de. 3 1 i
G<de-0.02” 020 0.323 8,2
If one of these conditions is not met 019 0.331 8,4 :
then a different size must be chosen 018 0.339 : 86 0441, 11,2
or a thrust collar must be specially i 7 |54 i
made 017-M | 0.346 ; 8,8 i
016-M 0.362 9,2
= 015-M | 0370 94 E
017 0.354 . 9,0 ]
Utilice las siguientes tablas de ; i
dimensiones de los cabezales de tope 016 0.362 | 9,2
para comprobar y comparar con las ' '
distancias de perforacién de las 1 i ' i 0.531 ' 135
placas de tubos. 014 0.378 ' 9,6 1 i
Si el didmetro exterior de del tubo a 013 0.386 : 9,8 D E M V(.2)
abocardar no estuviera indicado en la - 0 ]
tabla, cuando haya seleccionado el 1/ 012 0.394 ] 10,0 ! inches . mm inches .~ mm inches . mm inches . mm
modelo y el tamano, habra que controlar 0 ] i i i |
las dimensiones principales del cabezal: (127) Ul hail 0 i ] : : i i
_ 010 0.417 ! 10,6 : i i i i
1) el didmetro del cabezal de tope D no 0 ] , : , ,
debe tocar los tubos de alrededor 09 0.425 + 10,8 i i ] i i
durante el abocardado. ' 0.567 14,4 0.669 i 17,0 0.551 i 14,0 0.590 i 15,0 0.590 i 15,0
00 0.445 . 11,3 ] ' ' y y
D<2t- Dy 00/A | 0465 11,8 i 5 5 ; ;
donde t s el paso de abocardado y 01 0.480 | 12,2
Dres el didmetro del agujeroenlaplaca ——— . . . ; . .
de tubos. 00-M 0.445 . 11,3 ' ' ' ' '
H 0.669 | 17,0 H 1 i ]
2) el didmetro del resalte del cabezal E 00/A-M 10465 ; 11,8 :
gzlbtei;%r ‘rjnayor que el didametro exterior 01-M 0.484 ' 12,3 ] ] ] 0 0
e. : ] ] ] ] ]
E>de +0.5mm 01/A-M | 0.504 ' 12,8 ] ] ] , i
3) el diametro interior del cabezal G debe e 02-M 0.528 1 13,4 : 0.827 1 21,0 [ 0.689 i 17,5 | 0.590 : 15,0 | 0.590 : 15,0
tSL?kr) (r)nsgor que el diametro exterior del iso 02/A-M | 0547 : 13,9 0.709 ; 18,0 : : : :
G<de+0.5mm 59| sam | os7s P 14,6 | | 5 | |
Si no se verificara una de esas 04-M 0.594 : 15,1 : : : : :
condiciones, habra que elegir un H 1 H 1 0 0
tamaiio diferente o versiones 1-M 0.610 1 15,5 i l i ] :
especiales. % 1-M )| 0602 153 : : : : :
g 0.709 : 18,0 0.827 1+ 21,0 0.689 : 17,5 | 1.575 ' 40,0 | 1.575 ! 40,0
*1/A-M 0.618 ' 15,7 ' ! ! z g
E ( soé'/'ly fo’r the gf{-sseg_'l?s)ﬁ rolls)
6 MA 0!:5: ’: :rsaegesérie N6 oose es)
”‘”‘ us L * ?onbxot ,an cepun 5R5 gfofmlxss))




Tube

Tubo
Tubo
Tpy6a

inches
Aronmbl
mmuwm

3/ ”
(19,0)

Size
Tamariio
Medida
Pasvep

Cod.
Céd. Kog

02

inches

mm U
MM AloNMbI

13,4
13,9
L 14,6
' 15,1
P 15,6
' 16,3

02/A

0.827

D(.0)

mm

inches
MM AtoAMbl

21,0

0.945

17,1
' 17,6
i 18,1
1 18,6
19,0
17,3
17,8
18,3
18,7
19,2

0.866

0.866

22,0

22,0 0.945

D

mm
mm

24,0

24,0

E

inches
AloAMb!

0.807

0.807

mm
MM

20,5

20,5

M

inches
y:

0.590

ee75

mm
MM

15,0

40,0

V(2

inches  mm
AlonMbI MM

0.590 | 15,0

1.575 1 40,0

1.772

45,0

1.772 + 45,0

7/ 7
(22,2)

P 17,1
" 18,1
| 18,6
' 19,1

0.945

24,0

20,4
1 20,9
iy 1.024
22,0
20,6
21,0
P 21,6
| 225

1.024

1.102

26,0

26,0 1.102

28,0

28,0

0.925

0.925

23,5

23,5

0.590

15,0

0.590 : 15,0

0.787

1.772

20,0

45,0

0.787 ' 20,0

1.772 ; 45,0

1 19,0
' 20,4
1 20,9
' 21,4
P 22,1
' 226
P 23,1
23,6

1.102

28,0

1.260

246
25,0
| 255
24,0
1246
P 252
1259

0.142

1.142

29,0

29,0 1.260

32,0

32,0

1.063

1.063

27,0

27,0

0.590

15,0

0.590 . 15,0

0.787

1.772

20,0

45,0

0.787 | 20,0

1.772 + 45,0

1.1/8”
(28,5)

9/A-M
10-M
11-M

252
257
26,7

1.260

32,0
1.417

12-M
12/A-M

28,0
29,0
28,6 |

1.417

| 1.417

F12/A-M )| 1.116 |

-

Only for the 5R-series (5 rolls)
Sélo para ia serie 5R (5 roditios)

Somente para a série 5R (5 Roletes)
Tonbko gns cepumn 5R (5 ponukos)

*

L

36,0

36,0 | | 1.417

36,0

36,0

1.201

1.201

30,5

30,5

0.787

20,0

0.787 ' 20,0

1.024

1.966

26,0

50,0

1.024 ' 26,0

1.966 | 50,0

Utilize as seguintes tabelas
dimensionais dos corpos do expansor
de ressalto para averiguar e comparar
os passos de furagao das placas de
tubos.

Se o didmetro externo de do tubo a
mandrilar ndo estiver entre os indicados
na tabela, uma vez seleccionado o
modelo e a medida, € necessario fazer
0 seguinte controlo das dimensoes
principais do corpo do expansor:

1) o didmetro do corpo do expansor de
ressalto D n&o deve tocar os tubos
circunstantes durante a mandrilagem.

D< 2t - D

onde t é o passo de mandrilagem e Dr
¢ o diametro do furo na placa de tubos.

2) o didmetro da cavidade do corpo do
expansor E deve ser maior que o
diametro externo do tubo de.

E> de + 0.5 mm

3) o didametro interno do corpo do
expansor G deve ser menor que o
diametro externo do tubo de.

G<de+0.5mm

Se uma destas condicdes néo for
satisfeita, & necessario escolher uma
medida diferente ou um tipo
personalizado.

=

lMonbayiiTech creaytoLMm
Tabnuuamu ¢ pasamepamm oropHbIX
rOMOBOK /151 MPOBEPKM 1 CPaBHEHUSA
C LLIarom cBeprieHUs TPy6HO AOCKMN.

B cny4ae, ecnv HapyxHbIn anameTp
de TPyObl He yKa3biBaeTCA B TabnmLe,
nocre Bblbopa Mogenu u pasmepa
HeoBX0AMMO BbINONHUTL CIEAYIOLLYO
MPOBEPKY OCHOBHBIX Pa3MepoB
FONOBKW:

1) onameTp onopHoi ronosku D He
KacaeTcs OKpY>KaroLLyIX Tpyd BO BpeMst
pa3BarbLOBKU.

D< 2t - Dt

rae t - war passanbLoBku, Dy -
[OvaMeTp OTBEPCTUS Ha TPYOHOI AOCKE.

2) pmameTp 3ahpe30BKM ronoBku E
[OIDKEH ObITb 605IbLUIE HAPY>KHOMO
anaveTpa Tpy6bl de.

E>de +0.5Mm

3) BHYTPEHHUIA AnameTp ronoBkn G
[OIMKEH BbITb MEHbLLIE HapyXXHOro
aviameTpa TpyObl de.

G<de+05Mm

B cnydae, ecnm 0gHO 13 3TUX YCOBUA
He BbINOSHAETCS, HEO6X0AUMO
BbIOpaTh Apyroi pasmep Um
cneyuanbHOe UCTOSTHEHHME.

TE-57
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Size

PVC protection cover to
prevent the tube to tube-sheet
weld bead coming into direct
contact with the thrust collar.
Designed to fit only the thrust
collar stamped .0.

=

Tapa de proteccion de PVC
para proteger el cordon de
soldadura tubo / placa de
tubos del contacto directo con
el cabezal de tope.

Ha sido disefiada para que
entre exclusivamente en el
cabezal de tope marcado .0.

Cobertura de proteccdo em
PVC para preservar a costura
tubo/placa de tubos do
contacto directo com o corpo
do expansor de ressalto.
Projectada para ser colocada
exclusivamente no corpo do
expansor de ressalto marcado
com .0.

=

3awmTHbIN KoXyx 13 MBX
npeAHasHaYveH A4ns 3almTbl
CBapHOro LUBa
"Tpy6a/TpybHas gocka" oT
HEMocpesCTBEHHOMO
KOHTaKTa C OMOpHOM
rOSI0BKOW.

PaspaboTaH gns ycTtaHoBKM
TOJIbKO Ha OMOPHOW FOSI0BKE

de Hedida G D(.o D E M Vi2

11 1.051 | 267 1.417 | 36.0 ; ; 0.787 | 200 | 0.787 | 20,0

12 1.110 ¢ 282 ; 5 ; 5 ;

1204 | 1.150 | 29,2 ! 5 5 5 :

: : 1575 | 40,0 | 1.378 | 35,0 : :
1.1/4” 13 1.189 ¢ 30,2 1.496 | 38,0 ; ; 1.024 | 26,0 | 1.024 | 26,0

(31,8) 1304|1220} 310

14 1.260 1 32,0 ! ! ! ! !

1378 )| 1.228 ¢ 31,2 : : : : :
: 1.496 | 38,0 1575 1 40,0 | 1.378 1 35,0 | 1.772 1 450 | 1.772 | 45,0

* 14 #2518 31,8 v I y I y

14-M | 1268} 322 ; ; ; ; ;

. 14/A-M 1.3o7§ 33,2
15-M | 1.346 | 342 1.575 | 40,0 1.772 | 44,0 | 1.496 | 38,0 | 1.024 | 26,0 | 1.024 | 26,0

B4 | tsam | 178 ! 35,0 E ! E ! E

16-M | 1.417 1 36,0

14/A | 1.307 | 33,2 ; ; ; ; ;

15 1.346 | 342 E E E 5 5
1554 | 1386} 352 | 17321 440| |0850 ! 47,0| 1.614 41,0 1.024 | 260 1.024 | 26,0

1.1/2” 16 1.425 1 36,2 : : : : :

@81) || 164 | 1476 375

16 1.417 | 36,0 i i i i i
% 16/A || 1457 37,0 1.732 | 44,0 0.850 | 47,0 | 1.614 | 41,0 | 1.968 | 50,0 | 7.968 | 50,0

* 17 1.508 | 38,3 5 5 5 5 !

17/A | 1.563 | 39,7 ; ; ; ; ;

1.3/4” 18 1.622 1 412 ; 5 ; 5 ;
- 1.968 | 50,0 2126 1 54,0 | 1.870 | 47,5 | 1.181 : 30,0 | 7.787 | 30,0

(44,4) 18/A | 1.661 422 ; ; ; ; ;

19 1701 432 E E E E :

19/A | 1.740 | 44,2 ; ; ; ; ;

. 20 1.780§ 45,2
204 | 1.819 ! 46,2 : : : 1.181 | 30,0 | 1.187 | 30,0

(50,8) ” res | ara| | 2241510 2323 | 59,0 | 207 | 53,0

214 | 1898 482
22 1.969 ! 50,0 : E : 1.378 | 350 | 1.378 | 35,0

2204 | 2016} 51,2 ; ; ; ; ;

51747 23 2.055§ 52,2
23/A | 21341 542| |2480 | 630 2.598 | 66,0 | 2.362 | 60,0 | 1.378 | 35,0 | 1.378 | 350

(67.1) 24 2.173 1 552 E ! E ! E

244 | 2205} 56,0

25 | 2252 572 ; ; ; ; ;

25/A | 2291 582 ; 5 ; 5 ;

5120 26 | 23311 592
26/A |2370! 602| |2795' 71,0 2.874 1 730 | 2618 | 66,5 | 1.378 ! 35,0 | 1.378 | 35,0

35 27 2.409§ 61,2

27/ | 2449 ! 62,2 E | E E :

8 | 2461 625

28/A | 25281 642 ; ; ; ; ;

i 29 2.567§ 65,2
0.8 || 29/A 2646} 672| | 3081 770 3208 | 82,0 2918 | 740 1.378 | 350 | 1378 | 350

30 | 2685 682 : : : : :

30/A | 27171 69,0

31 2.764 | 70,2 ; ; ; ; ;

3” 314 | 2803 712 ; 5 ; 5 ;
62 || 2 |2843! 722| |3268 i830| |3464:880|3750 800|178 350|178 350

32/A | 2921 742 : | E E :

33 | 2953 750

®paus

*

Only for the 5R-series (5 rolls)
Sélo para fa serie 5R (5 roditios)

Somente para a série 5R (5 Roletes)
Tonbko gns cepuun 5R (5 ponukos)

C MapKupoBKom 0.

& J
( 2

3 Only for the 5R-series (5 rolls)
Sdlo para ia serie 5R (5 rodiffos)
l

Nur fiir die Type 5R (5 Rolien)
Toneko 4ns cepum 5R (5 ponukos)

Standard thrust collar
(for the first tube-sheet)
for free thin tubes with
plane shoulder V = 0 or
V recessed on request.

m Cabezal especial (para

la primera placa) para
tubos de espesor
delgado, de tope plano
V=0 o con resalte V
bajo pedido:

M Corpo do expansor

especial (para a primeira
placa) para tubos de
espessura fina de
ressalto plano V=0 ou
com cavidade V a
pedido do cliente:

E CneyuanbHas
ronoBkKa (4ns nepson

TPy6HOW J0CKW) ANs
TOHKOCTEHHbIX TPY6 €
nnockum ynopom V = 0
UM e ¢ 3ape3oBKon

K V no 3akasy. J




4

e

Special thrust collar for the second
tube-sheet with deep recess for tubes
protruding long distances

V - on request

Cabezal especial para la segunda

placa con resalte profundo para
tubos que sobresalen mucho

V - bajo pedido

-+~ Vmax —»
max makc.

Corpo do expansor especial para
a segundo placa com cavidade
profunda para tubos muito salientes

V - a pedido do cliente

Fig. TE57-F2
Puc.

=

CneumanbHas onopHas ronoska
[Nsi BTOPOWN TPY6HOW [OCKM C
rny6okow 3achpe3oBKon Ans Tpy6 ¢
60MbLUMM BbICTYMOM.

V - Io 3aka3y

e e S = = = = = = = =&

Special elongated thrust collar for
reaching the plane of the tube-sheet.

6 - .6-W
<

Special thrust collars for air coolers,
with dimensions designed so as not to
damage the seal seats of the plugs.

e associated with the series:
R/50/260, R/50/360,
R/51/280, R/51/380.

Cabezal especial prolongado para
alcanzar la superficie de la placa.

M>H

Cabezales especiales para “Air

Coolers”, con dimensiones

estudiadas para no averiar el

alojamiento de la junta de los

tapones.

¢ asociados a las series:
R/50/260, R/50/360,
R/51/280, R/51/380.

Corpo do expansor especial
prolongado para alcangar a superficie
da placa.

M>H

Corpos do expansor especiais
para “Air Coolers”, com dimensdes
estudadas para nao danificar a sede
da junta de vedagéao das tampas.

e associados as séries:
R/50/260, R/50/360,
R/51/280, R/51/380.

Fig. TE57-F1
Puc.

CneuuanbHas yafIMHeHHas
ronoBKa Ans fOCTUKEHNS
NMOBEPXHOCTU TPYOHOIN [OCKM.

M>H

=

CneymasnbHble ONOPHbIE FONIOBKM
[ANA BO3Ayxooxnagutenen c
pa3mepamu, paspadoTaHHbIMK
Takum 06pasom, 4Tobbl He
noBpeAUTb CeAno YNIOTHEHWI
npo6oK.
® 1ICMOSIb3YIOTCS C CEPUAMM:
R/50/260, R/50/360,

For tubes not welded to the tube-sheet
Para tubos no soldados a la piaca de tubos

For tubes welded to the tube-sheet
Para tubos soldados a la placa de tubos

.6 .6-

Para tubos nao soldados na placa de tubos Para tubos soldados na piaca de tubos
Tube Ans 1py6, He NnpuBapeHHbIX K TPY6HOM fOCKe Tube Ans Tpy6, npuBapeHHbIX K TPY6HOM JOCKe
Tubo Tubo
de A B D1 D2 de A B
A R A A sl et me mw | [ o | e o
» ; ] g ” i i i
(215 4) 1.1/8” 12 UNF | 1.500 ; 38,0 1:6351 39,0 [WiE772 i 45,0 (22 4) 1.3/8” 12UNF | 1.732 | 44,0 1.772 | 45,0 | 2.008 | 51,0
y 1 1 1 y ] ] ]
1.1/4” A : : : 1.1/4” ! : : :
(31,8) 1.3/8” 12UNF | 1.732 | 44 0 1.772 | 45,0 | 2.008 | 51,0 (31,8) 1.1/2” 12 UNF | 1.968 | 50,0 2.008 | 51,0 | 2.244 | 57,0
3y 1 i 1 ) 1 1 il
” H ] g »” i i i
1(:%/% 1.5/8” 12 UNF | 1.890 | 48,0 1.929 | 49,0 | 2.165 | 55,0 1:/318/% 2”10 UNF 2.244 | 57,0 2.283 | 58,0 | 2.520 | 64,0
1) 1 i 1 y 1 1 il
Air Cooler Fig. TE57-F3
Puc.
T 3 = AAAANNDNNAAAAANNANANANNN
L - v
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BH-CH-DH

=

The tube expanders of the BH-CH-DH series with fixed depth, designed for
rolling boilers tubes (water and gas ), evolved from the respective B-C-D
series that Maus ltalia has produced and sold with great success for more
than 40 years.

All the tube expanders of the BH-CH=-DH series can be driven by pneumatic
and electric rolling machines with torque control produced by Maus ltalia.

As with all Maus ltalia products, the tube expanders of

the BH-CH-DH series are also of the very highest quality:

e special tempered and case-hardened alloy steels

e provided with ball-thrust bearings

e ground rolling surfaces

¢ Supplied with roll retention cage (for all models of the BH-series and from
size 14 to 50 for the CH- and DH-series)

BH: tube expander with plane shoulder available in the standard version with
3 expansion rolls for fixed depth rolling.

CH: tube expander for rolling and flaring at a constant 15° inclination,
available in the standard version with 3 expansion rolls and 3 flaring rolls.

DH: tube expander for rolling and flaring at a constant 15° inclination,
available in the standard version with 3 expansion rolls and 3 flaring rolls. This
is the improved version of the CH model which gives a uniform result in
rolling and flaring thanks to an adjustable stop (with ball-thrust bearing),
which stops the flaring rolls from penetrating inside the tubes. The adjustable
stop bears the entire axial force in the final stages of rolling, relieving the
pressure on the flaring rolls, so that the expansion rolls apply the same
uniform force and the flaring rolls produce a uniform configuration.

Os mandris para expandir tubos de profundidade fixa da série BH-CH-DH
projectados para a mandrilagem das caldeiras (tubos de agua e tubos de
fumo) séo a evolugéo das respectivas séries B-C-D que a Maus ltalia produziu
e comercializou com sucesso por mais de 40 anos.

Todos os mandris para expandir tubos da série BH-CH-DH podem ser
accionados pelas mandriladoras pneumaéticas e eléctricas de controlo de
binario da Maus ltalia.

Como todos os produtos Maus ltalia, os mandris para expandir tubos das

séries BH-CH-DH apresentam caracteristicas qualitativas elevadas:

* acos ligados especiais por témpera e por cimentacéo;

e com mancal de esferas axial;

e superficies de rolamento rectificadas.

¢ sdo fornecidos com gaiola de retengéo dos roletes (para todos os modelos
da série BH e da medida 14 a 50 para as séries CH e DH).

BH: mandril para expandir tubos de ressalto plano disponivel na versao
standard com 3 roletes de mandrilar para mandrilagens de profundidade fixa.

CH: mandril para expandir tubos para mandrilar e chanfrar com inclinagao
fixa de 15°, disponivel na versao standard com 3 roletes de mandrilar e 3
roletes de chanfrar.

DH: mandril para expandir tubos para mandrilar e chanfrar com inclinagédo
fixa de 15°, disponivel na versao standard com 3 roletes de mandrilar e 3
roletes de chanfrar; é o aperfeicoamento do modelo CH que permite obter
uniformidade na mandrilagem e no chanframento gracas ao dispositivo
regulavel de paragem (com mancais de esferas), que impede que os roletes
de chanfrar penetrem no interior do tubo. O dispositivo regulavel de paragem
suporta, na fase final da mandrilagem, todo o esforco axial descarregando
os roletes de chanfrar, e garantindo que os roletes de mandrilar trabalhem
com uniformidade de esforco e que os roletes de chanfrar trabalhem
com uniformidade geométrica.

= »

Los mandrinos expansionadores de profundidad fija de la serie BH-CH-

DH, disefiados para el abocardado de las calderas (tubos de agua y tubos
de humo) son la evolucion de las respectivas series B-C-D que Maus ltalia
ha fabricado y comercializado con éxito durante méas de 40 afios.

Todos los mandrinos expansionadores de la serie BH-CH-DH pueden ser

accionados por las abocardadoras neumaticas y eléctricas con control de

par de Maus ltalia.

Al'igual que todos los productos Maus ltalia, también los mandrinos

expansionadores de las series BH-CH-DH son de alta calidad:

¢ aleaciones especiales de acero templado y cementado;

* montan cojinetes de bolas de empuije;

e superficies de rodamiento rectificadas;

e se entregan con jaula de retencion de los rodillos (para todos los modelos
de la serie BH y desde el tamafo 14 al 50 para las series CH y DH).

BH: mandrino expansionador de tope plano disponible en la versién estandar
con 3 rodillos expansionadores para abocardados de profundidad fija.

CH: mandrino expansionador para abocardar y avellanar con inclinacion fija
de 15°, disponible en la versién estandar con 3 rodillos abocardadores y 3
rodillos avellanadores.

DH: mandrino expansionador para abocardar y avellanar con inclinacion
fija de 15°, disponible en la version estandar con 3 rodillos abocardadores y
3 rodillos avellanadores; es el modelo CH perfeccionado que permite obtener
uniformidad en el abocardado y en el avellanado y gracias al dispositivo
regulable de parada (equipado con cojinetes de bolas), impide que los
rodillos avellanadores penetren en el interior del tubo. Durante la etapa final
del abocardado, el dispositivo regulable de parada soporta todo el esfuerzo
axial descargando los rodillos avellanadores, garantizando que los rodillos
abocardadores trabajen con un esfuerzo uniforme y que los rodillos
avellanadores trabajen con una geometria uniforme.

=

BanbLioBky ¢ hukcupoBaHHoM rnybuHom cepun BH-CH-DH, pa3paboTaHHble
[ns pa3BanbLoBKM Tpyb B KOTNax (Bofa 1 ras), 3To HoBas pa3paboTka nocne
COOTBETCTBYIOLLMX cepuii B-C-D, koTopble dhvpma Maus ltalia paspabateiBana
1 ycnewHo npogasana B TedeHve 6onee 40 net.

Bce BanbuoBku cepun BH-CH-DH nofknio4aloTcst K MHEBMATUYECKUM U
3NEeKTPNHECKUM BasbLOBOYHbLIM ABUraTeNsM C KOHTPOEM KPYTALLero
MOMeHTa npov3sogacTea dupmbl Maus Italia.

Kak v Bcst npoaykums Maus ltalia, Banbuosku cepuv BH-CH-DH obnapatot

BbICOKVIMW XapaKTEpUCTUKamMu Ka4ecTBa:

© OHW BbIMONHEHbI N3 crneumanbHbIX NerMpoBaHHbIX, 3aKasieHHbIX N
LIEMEHTUPOBAaHHbIX COPTOB CTanu.

* O6opyAyloTCA YNOPHBIM LUAPUKOMOAWMNMHUKOM.

e VimetoT WwnindgoBaHHbIE MOBEPXHOCTW Ka4€eHS.

* KoMnnekTytoTcs ponvkoaepxxatenem (ans mogenen cepuv BH v pasavepom
ot 14 no 50 gns cepun CH v DH).

BH: BanbLoBKa C NIOCKUM YNOPOM, UMEIOLLIASACS B CTaH4APTHON BEPCUM C
3 BasnbLOBOYHbIMY POSIMKAMW, A1 BbINOSIHEHNS pa3BasibLlOBKU C
¢mKCUPOBaHHOW rny6MHONM.

CH: BanbLoOBKa N5 BbINMONTHEHNSA pa3BanbLoOBKU U pacTpyba ¢
(hMKCMpOBaHHbIM HaKIOHOM 15°, MeeTcst B cTaH4apTHOI Bepcum ¢ 3
Bas1bLOBOYHLIMU PONMKaMM U 3 poniukamu 415 BbINOSIHEHWS pacTpy6ba.

DH: BanbLoBKa AN BbINOMHEHUS pa3BarbLiOBK1 N OTOOPTOBKM C
huKcmpoBaHHbIM yriiom 15°, meeTcsa B cTaHAapTHOW Bepcum € 3
BasnbLOBOYHbIMW POIMKAaMM 1 3 poniMKamut s BbINOSHEHUS OTOOPTOBKY.
370 ycoBeplueHcTBOBaHMe mofaenu CH, nossonsiowiee AOCTUTHYTb
paBHOMEPHOCTY pa3BasibLoBK/ 1 0TOOPTOBKM 6narofaps perynmpyemon
OMOpPHON rONTIOBKE (B KOMMJIEKTE C LUIAPUKOMOALLMMHUKAMM), KOTopasi He
No3BONAET 0TOOPTOBOYHBLIM POSIMKAM NPOHUKATL BHYTPb TPYObl. Ha KoHeuUHOM
aTane BaNbLiOBKM perynupyemas onopHasi ronoska 6epet Ha cebs Bce
oceBoe ycunue, pasrpy>xas 0TbopToBO4HbIE POMKUM NO3BOMSAS
BasbLOBOYHbIM PONMKaM paboTaTtb C paBHOMEPHbIM YCUITNEM, a
0TOOPTOBOYHbLIM POSMKaM - C OAHOPOAHON reoMeTpUeN.

/

o~

.

Consult the following pages for ordering codes for the
tube expander series, length of rolls and size.

Expander series Size
Para cumplimentar el codigo de pedido, consulte las Serie # # / H - YY > Tamqno
tablas de las siguientes paginas relativas a la Série Medida
serie del mandrino, a |a longitud de abocardado y al Cepus Pasmvep

tamano.

Para preencher o coédigo de encomenda, consulte as
tabelas das paginas a seguir relativas a série do mandril,

ao comprimento de mandrilagem e a medida.

[inqa coctaBneHuns Koga 3akasa obpartuTech K Tabnuuam
[ns onpefeneHns cepun BasnbLOBKMY,

ANWHbI pa3BanbLOBKK U pa3mepa, Haxo4ALMMCA Ha
CnefyoLmx cTpaHuLuax.

e

Length of rolls

Longitud de abocardado
Comprimento de mandrilagem
[AnuHa pasBanbyoBKu

e
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Choosing the
right series

Seleccion serie
Escolha da série
Bbi60p cepum

Fig. TE61-F1
Puc.

TE61-F2

k Fig. TE61-F3
Puc.

@%405 TE-61



Choosing the right rolling length

Seleccion de la longitud de abocardado «—L;
Escolha do comprimento de mandrilagem
Bbi6op gnuHbl pa3BanbLOBKU “‘ Ly
B H - LU » BH L
612 mm V (6+8 mm)
(0.236"+0.472") (0.2367+0.315”) Fig. TE62-F2
Tube-sheet thickness SR
Espesor de la placa
R Espessura da placa
TonwuHa Tpy6HOM JOCKMU
SP L: Ly de
inches mm inches mm | inches mm l:locgﬁ?
,’ngﬁmbl . MM AoAMbI MM AoAMbI MM mmmwmm
3/47+7/8” 119,0:222 | 28 | 1417 36 | 1.102 . 28
17:1.1/8"1 254-285 | 37 |1.968 ! 50 | 1.457 : 37
Fig. TE62-F1 ; ! :
Puc. 1.1/47:1.3/8”131,8:349 | 42 |1.968: 50 | 1.653 | 42
1.1/27+1.5/8” 1 38,1+41,3 50 2283, 58 | 1.968 | 50
The rolling length is chosen from the table alongside, St
m on the basis of the tube-sheet thickness to be 1.3/ : 444 55 |2677 : 68 | 2.166 : 55 14 =50 | | L1242
expanded. 17/87=2”  1476:508 | 60 |2677} 68 | 2362 60 (88.1+114,3)
_ La longitud de abocardado se selecciona en las tablas 21147 1 57,1 65 |3070: 78 | 2560 | 65
de aqui al lado en funcion del espesor de la placa de Sk i i
tubos que se ha de abocardar. 2.3/ . 603 70 (3070 78 | 2756 ; 70
. 2.1/2” 1 635 75 |3464 ' 88 |2953 ' 75
_ O comprimento de mandrilagem é seleccionado nas ' ' '
tabelas ao /ado de acordo com a espessura da placa 2.5/8":2.3/4”166,7:69,8 | 80 |3464 . 88 |3.150 : 80
de tubos a mandrilar. _ ]
Sizes available
E AnvHa pa3BanbLoBKM BbibGMpaeTcsa No aTum Tabnuuam E’e’ﬁgg: ﬂ:,’,’g,’,’}“,’é‘,?: @
B 3aBUCMMOCTH OT TOJILYMHBI BanbLlyemoi TPY6HOM Bo3MOXHbIE pasmepb!
AOCKH.
BH - YY
CH-DH Ly
6+12mm — 5mm
(0.236":0472') 0.1977) Tube-sheet thickness
Espesor de la placa
Tontoma TEYOHOR AoCKH
; L L
SP i i inggs
e’ hae oy s mm | hehes i
Size . ; 1102 28 | 0984 | 25 | 08:01
amario f ' ! ] 1/27+1.1/4”
Medid. v cjgn ) : : o :1.
P:'m;e; mm . inches 127+ 5/8 512'7*15’9 22 |1.023 : G |5 : 22 12 (12,7+32,1)
' 1.300 © 33 | 0.866 : 22 | 3:13
08: 6 8 0315 Fig. TE62-F3 ! 1.299 | 33 : 3:13 vq 12"
7+11 10 | 0.39% Puc . o ] : ' ' 8 3/47+4.1/2
: . . 3/47+7/8” 119,0:222 | 28 : 1102 © 28 &
gie | g ooz : iz 3o | 111 % | qasso || (001143
33+ 50 16 | 0.630 i , , .
: 1.811 | 46 ; 122 187:4.1/2”
Lt Ly~ 17+1.1/8”125,4:285| 37 i 1.457 | 37 2 SR
f #1187 22 e 1.968 | 50 : 3.50 | (15:8:1143)
Ly J50 : g2 |70 | et g | 12 |[oEea
2 1.1/47+1.3/8” 31,8+34,9 : . : e
CH ;31,8 1.969 | 50 ; 3:50 [ (1581143
1.1/2":1.5/8"138,1+41,3| 50 |2283: 58 | 1.968 : 50
— 1347 | 444 55 |2677: 68 | 2165 55
Fig. TE62-F4  1-7/8’:2" 1476:508| 60 |2677 68 | 2362 : 60 1.1/47+4.1/2"
Puc. 214 ' 511 | 65 |3070% 78 | 2560 ¢ 5 | 11s50 [|©181143)
3/8" 7 3.070 1 78 | 2.756 i 70
—Li—iLse 2.3/8" | 603 (] : :
21/27 1 635 75 |3464, 88 | 2953 75
o : : ‘
D H 15 25/8":2.3/4"166,7:69,8| 80 |3.464: 88 |3.150 : 80
=j Sizes available
Tamanos disponibles
Medidas disponiveis
Bo3moxHbie pa3mepbl

I 1 ¥4
TE-62 ©MAUS Puc.
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Choice of size
Seleccion del tamaino
Escolha da medida
Bbi160p pa3mepa

——

Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras recomendadas

Tube PexomeHgyembie BanbLOBOYHbIE YCTAHOBKN
:I,'_uga CH CH/22
Toyoa Expansion Size Ly=22 mm (0.866”)
sp di st Tamano o Electrical Pneumatic
inchgs ) ) Ananasox paseanbLoEKM Pasmep inches E;zg:zg:: A’i‘ﬂ?ﬁass
r‘r'{"m”“:.‘; B.W.G. ng},{? mm Z’ggﬁ:s mm Tpgﬂﬁf mm f'h"r’ﬁ",f,';i OnekTpuyeckue lMHeBMaTu4yeckne
18 1 0.049 | 1,24 | 0.402 | 10,2 : o
! ! : 0.390 +0.453 ' 9,9:115 08
19 ' 0.042 ' 1,07 | 0.416 ! 10,6 !
20 10.035 0,89 | 0.430 10,9 | mpP1
1/2” ! ; : 0.409 +0.472 1 10,4 = 12,0 07 —
21 10032 0,81 | 0.436 ! 11,1 : 3 Minirol 550
(12,7) i : b i 9,5 Matex
22 10,0281 0,71 | 0.444 1 11,3 ;
23 1 0.025 | 0,64 | 0.450 | 11,4 | 0.429 :0.492 10,9+ 12,5 06 Foo
24 10.022 ' 0,56 | 0.456 : 11,6 E Matex
14 10083 1 2,11 | 0.459 1 11,7 | 0.429 +0.492 1109+ 12,5 06 F90
15 10,072 1 1,83 | 0.461 1 12,2 | 0.449 +0.528 ' 11,4 + 13,4 05 /+\
16 1 0.065 i 1,65 | 0.495 12,6 | 0.469 +0.547 11,9139 04 M4Hatéx
0 0 0 0 Macrol 750
5/8” || 17 :0.058 : 1,47 | 0.509 : 12,9 | 0.489 +0.567 :12,4 = 14,4 03 378"
(15,9) || 18 10049 i 1,24 | 0.527 1 13,4 | 9.9 o
0 oo AR 0.508 +0.587 112,9+ 14,9 02 -
Dot odl st : 7
20 :0.035: 0,89 | 0.555 i 14,1 ; mav
. : . 0.528 +0.618 113,4 + 15,7 o1 Macrol 1350
21 10.032 081 | 0567 143 ! Matex
10 10.734 1 3,40 | 0.482 1 12,2 | 0.449 +0,528 1 11,4+ 13,4 05 1 F90
! ! : ! -
3/4” || 11 E0.120 5 3,05 | 0.570 E12,9 0.489 +0.567 E12,4714,4 03 3/8" AN oerel 450
(19,0) || 12 10109 i 2,77 | 0.532 : 13,5 | 0.508 +0.587 1 12,9+ 14,9 02 9.5 | mav
13 10095 | 2,41 | 0.560 ' 14,2 | 0.528 +0.618 1134+ 15,7 o1 I Matex
:@ Suggested rolling machines
Abocardadoras recomendadas
Mandritadoras recomendadas
Tube YHbIE Y
;ugo CH/42-DH/42
Toysa Size Ly=42 mm (1.653)
amano . .

. P Electrical P t
ing%s Sp dl CH'DH an'aesﬂgz ,.Ees Ele:ctn:cas ”e?lg'g;i?a;c
ot | pwG, inches mm | inches mm | inches mm ot | onecrpmisoxne | Mirosuarmioaone

14 1 0.083 ' 2,11 | 0.584 : 14,8 !
! ! : 0.551 +0.630 ! 14,0 = 16,0 1
15 10.072 ' 1,83 | 0.606 ! 15,3 !
16 1 0.065 i 1,65 | 0.620 i 15,7 | F90
5 5 5 0.591 +0.669 15,0 + 17,0 2 e
. 17 10058 ; 1,47 | 0.634 ; 16,1 : ) N
T~ 18 50.049 5 1,24 | 0.652 516,5 5 %/’85) mav Macrol 750
’ 19 ! 0.042 ! 1,07 | 0.666 | 16,9 | 0.630 +0.728 | 16,0 + 18,5 3
20 10.035: 0,89 | 0.680 : 17,2 ; Matex
21 10032 081 | 0.686 | 17,4 :
! ! ! 0.670 +0.768 ' 17,0+ 19,5 4
22 10.028 1 0,71 | 0.694 ' 17,6 ;
Suggested Possible
Recomendadas . Posibles
Recomendadas Possiveis

Pekomergyembie

# /XX - YV

BosmoxHble

Fig. TE63-F1
Puc.

2

The size of the
suitable tube

expander is chosen
from the table
alongside and
successive tables on
the basis of the
dimensions of the
tube to be expanded.

=

El tamafio del mandrino
adecuado se
selecciona en la tabla
deaquialladoyen
aquellas siguientes, en
funcién de las medidas
del tubo que se ha de
abocardar.

A medida do mandril
apropriado selecciona-
se na tabela ao lado e
nas seguintes de
acordo com as
dimensoes do tubo a
mandrilar.

=

Pa3mep Hy>xHo
BasbLIOBKY
BblOMpaeTcs no 3Tov
Tabnuue, a Takxe no
nocnegytowym, B
3aBMCVMOCTY OT
pa3mepa BasibLyemon
TpyO6bI.

E
1ALA
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Suggested rolling machines
Abocardadoras recomendadas

7;(:2)6 CH-DH b Ma:firiladoras recor.rl":;:g’adas
Toyen Expansion Size Ly=42 mm (1.653)

di Eansso mte | | Etectrical Pneumatic
ing)gs Sp l ,quanason pasBanbyoBKu Pasme p i E;e:c:n:cas Aleuma"ﬁ{:as
G | BW.G, inches  mm | inches mm inches mm ot | omextomisokme | Mresmaraieckue

10 1 0.134 ' 3,40 | 0.607 | 15,4 :
, : : 0.591 +0.669 | 15,0 + 17,0 2
11 10.120 | 3,05 | 0.635 ! 16,1 ! Foo
12 10.109 | 2,77 | 0.657 i 16,6 | 0.630 +0.728 : 16,0 + 18,5 3 v
| o H g Macrol 450
13 10.095 ' 2,41 | 0.685 ! 17,4 :
; ; ; 0.669 +0.768 1 17,0+ 19,5 4
14 10.083 1 2,11 | 0.709 | 18,0 ; litiin
7/8” || 15 100721 183 | 0.731 1185 !
(22,2) || 16 1 0.065: 1,65 | 0.745 1 18,9 | 0.709 +0.807 : 18,0 + 20,5 5 %/%)
17 1 0.058 ! 1,47 | 0.759 ! 19,2 : F90
: : : : +
18 1 0.049 1 1,24 | 0.777 1 19,7 ; N\
19 10042 11,07 | 0.791 120,1 |0.748 +0.866 119,0+22,0 6 L Macrol 750
20 10.035' 0,89 | 0.805 ! 20,4 E
21 10032081 | 0.811 20,6 : paies
, : : 0.787 +0.906 | 20,0 + 23,0 7
22 10.028 0,71 | 0.819 ' 20,8 :
8 10.765 ! 4,19 | 0.670 1 17,0 | 0.630 +0.728 16,0+ 18,5 3
9 10148 3,76 | 0.704 1 17,8 | 0.669 +0.768 1 17,0+ 19,5 4
i ' i Macrol 200
10 10.134 ' 3,40 | 0.732 1 18,6 |
: : ; 0.709 +0.807 : 18,0 + 20,5 5
11 10.120 ! 3,05 | 0.760 ! 19,3 :
12 10109 1 2,77 | 0.782 1 19,8 | 0.748 +0.866 : 19,0 + 22,0 6 o0
13 10095 ! 2,41 | 0.810 | 205 E :
: : : 0.787 +0.906 ! 20,0 < 23,0 7 VRN
17 14 10.083 1 2,11 | 0.834 i 21,1 ; maL
(254) || 15 10072 1,83 | 0.856 ;21,7 ; %/ 5;
16 1 0.065 ' 1,65 | 0.870 ' 22,1 | 0.827 +0.945 1 21,0 + 24,0 8
17 10058 | 147 | 0.884 | 22,4 ; Matex Macrol 450
18 1 0.049 1 1,24 | 0.902 ' 22,9 E
| ; ; 0.866 +0.984 1 22,0 + 25,0 9
19 10,042 11,07 | 0.976 | 23,2 :
20 10035 0,89 | 0.930 ' 236 5
21 10.032 1081 | 0.936 | 23,8 |0.905 +1.024 123,0 + 26,0 10
22 10,028 ! 0,71 | 0.944 | 24,0 :
7 10180 ' 4,57 | 0.890 | 22,6 : .
, : : 0.866 +0.984 | 22,0 + 25,0 9 .
8 '0.165 ' 4,19 | 0.920 ' 233 : %5)
9 10148 13,76 | 0.954 124,3 |0.905 +1.024 123,0 + 26,0 10 ! Macrol 130
10 10.134 1 340 | 0.982 | 24,9 !
0 0 0 0.945 +1.102 1 24,0 + 28,0 11 F90
11 10120 : 3,05 | 1.010 | 25,6 | +
1.1/47 e . : PN
518 12 10.109 | 2,77 | 1.032 ! 26,2 | 0.948 +1.142 | 25,0 + 29,0 12 L
(1.8) 13 10.095 : 2,41 | 1.060 | 26,9 ;
14 10083 ! 211 | 1.084 | 27,5 0241181 2502300 . (%2;')
15 10072183 [ 1106 1280 | ~ T T Matex Macroli200
16 1 0.065 ; 1,65 | 1720 1 28,4 ;
17 1 0.058 1 1,47 | 1.134 ' 28,8 E
| | ; 1.102 +1.280 1 28,0 + 32,5 14
L 1| 18 10049 1,24 | 1:152 1 29,2 :
Suggested Possible
Recomendadas . Posibles
Recomendadas Possiveis
PekomeHgyembie BosmoxHsle
## / XX -
Fig. TE64-F1
TE-64 ©MAUS Puc.



Suggested rolling machines
Mandnladoras recomendadas
Py LiOBOYHbIE y

CH/42-DH/42-BH/42
CH-DH L= 42 mm (653
Expansion Size Expans:on Electrical Pneumatic
Expansion Tamario Expansion Eléctricas Neumaticas
d_ Expanséo Medida Expansio Z Eléctricas Pneumaticas
inc hgs sp I /Avnana3oH pa3BanbyoBKu Pasmep /[nanasoH pa3sanbLoBKn i dnekTpuyeckue Mresmatnyeckue
MBI il il il oMb CHy/- ! CH/: !
g |we, Hsier mm | hsher mm | mches  omp igher WM || DHiaz | swaz | DHiaz | BHiaz
' ' ' ' ' F90
1.4/47|| 17 10058 : 1,47 | 1.134 | 288 . | ) o
: : : 1.102 +1.280 | 28,0+32,5 14 1.102 +1.299 | 28,0+ 33,0 | 1/ iL Macrol | Macrol
B18) | 18 0049 1,24 | 1.152 | 29,2 : : (127)|  Miatex 200 450
7 10180457 | 1.140 | 289 ; ; i 5
8 107165419 | 1.170 | 297|1.102+1.280 | 280+325 14 [1.102+1.299 | 28,0+ 330 5 Masterol
9 107148 13,76 | 1.204 | 30,6 | | ; 180
10 10.134 | 340 [ 1.282 | 31,2 5 5 5 | Macrof
11 10720 1 3,05 | 1.260 | 32,0|1.187+1.358  30,0:345 | 15  |1.181+1.378 ! 30,0+ 350 Foo | FS0 P 200
12 E0.109 | 2,77 | 1.282 | 325 5 5 mado | maL | !
1.1/27 || 13 10095 2,41 | 1.310 | 33,2 | : i 5 130 |
(38,1) || 14 10083211 | 1.334 | 33,8 1.260 +1.437 | 32,0+36,5 16 | 1.260+1.457 | 32,0+ 37,0 | (127) E ;
15 10072 1 1,83 | 1.356 | 34,4 : : Matex | Matex :
16 10.065 | 1,65 | 1.370 | 348 ; ; : 5
17 10.058 | 147 | 1.384 | 351 5 5 : Macrol | Macrol
18 10.049 | 1,24 | 1.402 | 3561.339 :1.516 | 34,0385 | 17  |1.339:1.535 ! 34,0+ 390 : 200 SN
19 10,042 1,07 | 1.416 | 359 E 5 5 5
20 10.035 0,89 | 1.430 | 36,3 : : : ;
7 101801457 | 1.390 | 352 5 5 ! | ‘
8 10165 419 | 1.420 | 36,0|1.339 +1.516 | 34,0+ 38,5 17 |1.339:1.535 1 34,0+39,0| 172 |
: : : : : (1270| roo ! Feo
9 10748 3,76 | 1.454 | 36,9 ; : ol :
1.3/4” || 10 :0.134 | 340 | 1.482 | 37,6 E 5 Maao | ML | Masterol
| ; ; 1.417 +1.654 ! 36,0 +42,0 18 | 1.417+1.673 1 36,0+ 42,5 |
44,4) || 11 101201305 | 1570 | 383 ; [ :
12 10709 ! 2,77 | 1.532 ! 388 : 5 g : :
5 i i i ! (19.0)| Matex | Matex i
13 10.095 | 2,41 | 1.560 | 39,6 | 1.496 +1.732 | 38,0+ 44,0 19 |1.496:1.752 ! 38,0+ 44,5 : |
14 10083 ! 2,11 | 1.584 | 40,2 ! | E :
7 10180\ 457 | 1.640 416 : : i i
! : : 1.575+1.850 | 40,0-47,0 | 20 | 1.575+:1.870 | 40,0+ 47,5 : :
8 10165419 | 1.670 | 42,4 : : : :
9 10748 376 | 1.704 | 433 ; ; 5 Masterol
10 1 0.134 | 3,40 | 1.732 | 44,0 1.654 +1.929 | 42,0:49,0 | 21  |1.654+1.949 42,0+ 495 Foo :
: : : : : ! MaL :
1110120 1 3,05 | 1.760 | 447 | | mess | :
27 || 12 10109 2,77 | 1.782 | 452 : | o : \Masterol
! : : ! | : 1 180
(50,8) || 13 10.095: 241 | 1.810 | 46,0 1.732 :2.008 | 440:510| 22  |1.732+2.047 ' 44,0+52,0|(190) : ;
14 10083 ! 2,11 | 1.834 | 46,6 : : : 5
15 10.072 1 1,83 | 1.856 | 47,1 E : ; Masterol'
' ' ' ' ' ' 180
16 | 0.065 : 1,65 | 1.870 : 47,5 ! : Matex | Matex :
: : : 1.811:2.087 1 460+530| 28  |1.811+2.126 ' 46,0+ 54,0 ; ;
17 10058 ' 1,47 | 1.884 ! 47,8 ; [ : :
LI 18 {0049 i 1,24 | 1.902 | 483 | ; :

Suggested Possible
Recomendadas . Posibles
Recomendadas Possiveis

PekomeHgyembie BosmoxHble

## / XX -
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Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras recomendadas
PekomMeHzyemble BaslbLiOBOYHbIE YCTaHOBKM

CH/42-DH/42-BH/42

6!

Tube CH-DH Ly=42 mm (1.653)
Tubo Expansion Ex ansion Electrical Pi ti
Tpy6a Eﬁ;ansién TSIZ@ Efpan sidn Eléctricas ﬁe?llrvlng?giga;c
di Expansao n;":ﬁgo Expanséao z Eléctricas Pneumticas
ncdhgs Sp 1 [fAnanasoH pa3BanbLoOBKN P ae:f ”" e; [fivana3oH pa3BanbLioBKN dnekTpuyeckne MHeBMaTMyeckue
l:oithl i i il H0MBI /e ! [/ !
fmm | BWG, inches o inches e inches oo inches . mm (g | O4s | BHsaz | Divés | BHraz
7 10.180 : 457 | 1.890 | 48,0 : : :
: : : 1.811 +2.086 | 46,0+ 53,0 23 1.811 +2.125 | 46,0+ 54,0 :
8 10.165 4,19 | 1.920 ! 488 ! : ;
9 107148376 | 1.954 | 497 : : g
: : : 1.889 +2.165 | 48,0+ 55,0 24 1.889 +2.204 | 48,0 + 56,0 :
10 10.134 ! 3,40 | 1.982 | 50,4 ! : ; :
2.1/47 || 11 10.120 : 3,05 | 2.010 | 51,1 | 5 o Fo0 tastora
(57,2) || 12 10109 2,77 | 2.032 | 51,6 | 1.968 +2.322 1 500+59,0 | 25  |1.968+2.362 50,0+ 60,0 |(190| ~ Mc/49 . 180
13 10.095 | 2,41 | 2,060 ' 52,4 | E ’
14 10083} 2,11 | 2.084 | 53,0 ; ; ""a,s;g"’"
15 10,072 ' 1,83 | 2.106 ' 53,5|2.047 +2.401 ' 52,0+ 61,0 26 2.047 +2.440 ' 52,0 = 62,0 |
16 10.065 ! 1,65 | 2.120 | 539 ; : :
7 10180 457 | 2.140 | 54,3|2.047 +2.401 | 52,0:61,0 26 |2047+2.440 52,0+ 620 ‘ :
8 10165 419 | 2.170 | 55,1 E : 1 f
9 10.748 ! 3,76 | 2.204 | 56,0 | 2.125 +2.480 | 54,0+ 63,0 27 |2125:2519 ! 54,0+ 64,0 | ]
: : : ! ! F90 S—
10 10.134 ! 3,40 | 2.232 | 56,7 : : : 190
] ] ] ; ; MG/49 '
11 :0.120 1 3,05 | 2.260 ' 57,4 ' ' i E
2.1/27| | 12 50.109 2,77 | 2.282 57,9 | 2.204 +2.559 56,0 = 65,0 28 |2.204+:2598 56,0+ 66,0 | 5,0 Ma;,:m,e
(63,5) || 13 10.095: 2,41 | 2.310 | 58,7 | : (19,0 |
14 10083} 2,11 | 2334 | 593 : i :
15 10,072 ' 1,83 | 2.356 ' 59,8 ; ; ‘ |
' ' ' | | F90 : .
16 10.065 | 1,65 | 2.370 | 60,2 | 2.283 +2.637 | 58,0+ 67,0 29  |2283:2.677 580+ 68,0 B S
17 1 0.058 1 1,47 | 2.384 ' 60,5 E 5 : :
18 10.049 | 1,24 | 2.402 | 61,0 ; ; : E
7 10180 1 4,57 | 2.390 | 60,6 : : | i
' : : 2283:2.637 | 580+ 67,0 29  |2.283:2.677 580+ 68,0 Foo | :
8 10165 4,19 | 2.420 ! 61,4 ! : + | ]
: : : : : MG/36 ! :
9 10748 376 | 2.454 | 62,3 . . : ]
: : : 2.3622.716 1 60,0+ 69,0, 30 : ! S
10 10.134 ! 3,40 | 2.482 ! 63,0 : 2.362 +2.755 | 60,0+ 70,0 ; :
" ! : : : : : 5
23/ 1110120} 305 | 2510 1 637 | : s | P90 | tero
(69,8) || 12 10109 ! 2,77 | 2.532 | 64,2 |2.441:2.795 | 62,0+ 71,0 31 2.441+2.835 ! 62,0+ 72,0/ (190 oo | MGras| %0
13 10.095 1 2,41 | 2560 ! 65,0 5 ; + :
i i i MG/49 ! '
14 10083 1 211 | 2584 | 656 : : 5 | Masterol
15 10.072 1 1,83 | 2.606 ! 66,1|2.519:2.874 1 640+ 730| 82 |2519:2913 64,0+ 74,0 | ;180
16 1 0.065 | 1,65 | 2.620 | 66,5 : : : :
6 02035716 | 2.594 | 659 : : ‘ i
' : : 2.519 +2.874 | 64,0+ 73,0 32 |2519:2913 64,0+ 74,0
7 10.180 ! 4,57 | 2.640 ! 67,0 : :
8 10.165: 4,19 | 2.670 | 67,8 : : Fo0 :
: : : 2.598 +2.952 | 66,0 + 75,0 33 |2598:2992: 66,0+ 76,0 + S
9 0148376 | 2.704 | 68,7 : : S MG/36 :
10 10.134 1 3,40 | 2.732 1 69,4 5 ; (19,0)
11 10720 ! 3,05 | 2.760 ! 70,1 E :
3” : : : 2.677 +3.031 1 68,0 77,0 34 |2677:3.070 68,0+ 78,0
6.2 12 10109 1 2,77 | 2.782 | 70,6 | |
(762) 11 15 0005 2,41 | 2810 | 714 : 5 ‘
14 10083 12,11 | 2834 72,0 E i rio Mool
15 100721 1,83 | 2.856 | 72,5|2.755 +3.110 | 70,0+ 79,0 35 |2.755+3.149 1 70,0+ 80,0 il
16 {0.065 | 165 | 2870 | 729 ; ; 254) ‘
17 10.058 | 1,47 | 2.884 | 73,2 ! !
: : : 2.834+3.188 | 72,0 81,0 36 |2.834:322872,0+820
18 10.049 ' 1,24 | 2.902 | 73,7 : :
+ on request
apedcioled% R
Mo 3akasy
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Suggested rolling machines

Abocardadoras recomendadas
Mandriladoras recomendadas

CH/42-DH/42-BH/42
Tube CH-DH Ly=42 mm (1.653)
Tubo Expansion Ex ansion Electrical P ti
Thyca Efpansién -,-s'ze Exppansio'n Eléctricas Neamdfioas.
di Expansao ﬂ":fgo Expansio Z Eléctricas Pneuméticas
mcd’gs SP ] [fAnana3oH pa3BanbLOBKN P. ae3 N" e; [vana3oH pa3BanbLOBKU inches OnekTpuyeckmne IMHeBMaTn4eckmne
HOUMBbI il il il rONMbI /e ! /e !
fmm | BWG, Z’Sﬂﬁ?l mm | inches e inches oo inches . mm | | s | BH/az | Dirés | BH/a2
6 10203516 | 2844 | 72,3 | | ‘ :
: : : 2.755 +3.110 | 70,0+ 79,0 35 2.755 +3.149 | 70,0 + 80,0 : ‘
7 10.180 ! 4,57 | 2.890 ! 73,4 : : ‘ R Masterol
: : ! : : F90 00
8 10.165 1 4,19 | 2.920 | 74,2 - - + ]
: : ! 2.834 +3.188 | 72,02 81,0 36 2.834 +3.228 1 72,0+ 82,0 MG/36
9 10.148 ! 3,76 | 2.954 ! 751 ! : ;
3147 10 1 0.134 1 3,40 | 2.982 : 75,8 5 ;
) 11 10.120 | 3,05 | 3.010 | 76,5|2.913 +3.267 | 74,0 + 83,0 37 2.913 +3.307 | 74,0+ 84,0 25”4
(82,6) : : : : ! @54 :
12 10109 : 2,77 | 3.032 : 77,0 ; ; :
i ' ' | Masterol
13 10.095 | 2,41 | 3.060 | 77,8 : : F90 90
. . ! . . ) ]
14 10.083 ' 2,11 | 3.084 ! 78,4 ; ; MG/49
- - - 2.992 +3.346 ' 76,0 = 85,0 38 2.992 +3.338 1 76,0 + 86,0 !
15 10.072 1 1,83 | 3.106 : 78,9 | 5
16 1 0.065 ! 1,65 | 3.120 | 79,3 E E
6 102035716 | 3.094 | 78,6 : i :
L : o : - 2.992 +3.346 | 76,0+ 85,0 38 2.992 +3.338 | 76,0 86,0 F90 !
1 0.180 | 4, .140 | 79, : : + | :
: : : : . MG/30 : F90 | Masterol
8 10165 4,19 | 3.170 ' 80,5 i 5 . 90
: : ! 3.070 +3.425 | 78,0+ 87,0 39 3.070 +3.464 . 78,0+ 88,0 ' MG/36 ]
9 10.148 ! 3,76 | 3.204 ! 81,4 ! : :
10 10.134 1 3,40 | 3.232 : 82,1 5 ; :
3.1/2” - - - - - » | F9O ——
11 10.720 ! 3,05 | 3.020 | 82,8 3.149 +3.582 | 80,0 + 91,0 40 3.149 +3.622 1 80,0+ 92,0 | \of o
(88,9) I : : : : 254 | mar3e
12 10109 : 2,77 | 3.282 : 83,3 ; ; - :
5 5 i - i Masterol
13 10.095 | 2,41 | 3.310 | 84,1 : : ' Foo 90
: : ! : : — ¢ ‘
14 10.083 ' 2,11 | 3.334 | 84,7 ; ; 1 MG/49
- - - 3.228 +3.661 : 82,0+ 93,0 41 3.228 +3.700 1 82,0+ 94,0 F90
15 10.072 1,83 | 3.356 | 852 : : + |
5 5 5 b q MG/49 |
16 1 0.065 ' 1,65 | 3.370 ! 85,6 ! : ]
6 10.203 516 | 3.344 | 84,9 : : :
: : 3.228 +3.661 | 82,0+ 93,0 41 3.228 +3.700 | 82,0+ 94,0 : ‘
7 10180 } 457 | 3.390 | 86,0 , . i Masterol
8 10.165: 4,19 | 3.420 | 86,8 : : F90 , 90
: : ! 3.307 +3.740 | 84,0+ 95,0 42 3.307 +3.779 \ 84,0+ 96,0 + ‘
9 10.148 ' 376 | 3.454 ! 87,8 ! : MG/30
10 10.134 1 3,40 | 3.482 | 88,4 5 5 :
3.3/4” . . . 3.385 +3.818 | 86,0+ 97,0 43 3.385 +3.858 1 86,0+ 98,0 ., :
11 10.720 ! 3,05 | 3510 ! 89,1 ! : 5 4 :
(95,2) : : : : : @54 : :
12 10109 : 2,77 | 3.532 : 89,6 ; ; . :
' ' ' ' ' ! Masterol
13 10.095 | 2,41 | 3.560 | 90,4 : : : 90
0 0 0 0 . F90 | F90 :
14 10.083 ' 2,11 | 3.584 ' 91,1|3.464 +3.897 ' 88,0 +99,0 44 3.464 +3.937 ' 88,0 + 100,0 + o+
' ' ' ' ' MG/36  MG/49
15 10.072 | 1,83 | 3.606 | 91,5 | | :
16 10065 1,65 | 3.620 | 919 E i :
6 102035716 | 3594 | 91,3 | i :
: : 3.464 +3.897 | 88,0+ 99,0 44 3.464 +3.937 | 88,0+ 100,0, :
7 10.180 ! 4,57 | 3.640 ! 92,4 : : : R
8 10.165 4,19 | 3.670 93,2 : ' F90
: : ! 3.543 +3.976 | 90,0+ 101,0 45 3.543 +4.015 | 90,0+ 102,0 +
9 10.148 3,76 | 3.704 | 94,1 ! : MG/30
o 10 10.134 1 3,40 | 3.732 | 9438 ; | ;
11 10720 ! 3,05 | 3.760 ! 955 | 3.622 +4.055 | 92,0 + 1030 46 3.622 +4.094 ' 92,0+ 104,0, 25”4 :
(101,6) I : : : : (254) :
12 10109 : 2,77 | 3.782 1 96,0 ; ; : :
13 10.095 | 2,41 | 3.810 | 96,8 : ! : Masterol
. . . . . F90 | F90 90
14 10.083 ' 2,11 | 3.834 1 97,4 ; ; T - ‘
; ; ; 3.700 +4.133 1 94,0 = 105,0 47 3.700 +4.173 1 94,0+ 106,0 MG/36 | MG/49
15 10.072 | 1,83 | 3.856 | 97,9 | | |
16 10,065 ' 1,65 | 3.870 ' 98,3 E : :
l on request
apedidgatllg':le}g:zg R
Mo 3aka3y
## / XX -YY
@mAUSs

1ALA



Suggested rolling machines
Abocardadoras recomendadas
Mandriladoras recomendadas

P BasnbL

CH/42-DH/42-BH/42
CH-DH L= 42 mm (1653)
Expansion Size Expansron Electrical Pneumatic
Expansion Tamafio Expansion Eléctricas Neuméticas
d. Expanséo Medida Expansio Z Eléctricas Pneumadticas
ingrgs Sp / /IMana3oH pa3BanbLOBKM Pasmep [ImanasoH passanbyosku inches AnekTpuyeckue MueBmatuyeckne
FONMbI il il il FOMMbI CHY/- ! CHy/« !
pove | pwe, Mefes mm | iches mm | inches  mm iches WD |fm| Divaz | swaz | DHiaz | Baiaz
6 10.203 516 | 3.844 i 97,7 i i i ]
5 i i 3.700 +4.133 194,0 +105,0 47 3.700 +4.173 194,0 +106,0
7 10180 ; 4,57 | 3.890 ; 98,8 . :
8 10.165 | 4,19 | 3.920 | 99,6 ! : i
0 0 i 3.779 +4.212 196,0 +107,0 48 3.779 +4.251 196,0 + 108,0; + R
9 10.7148 | 3,76 | 3.954 1100, 5 i MG/30
a1 10 1 0.134 1 3,40 | 3.982 :1101,2 5 5
’ 11 10.120 | 3,05 | 4.070 1101,9| 3.858 +4.291 98,0 +109,0 49 3.858 +4.330 198,0 +110,0 25"4
(108,0) . : : ; (254
12 10109 1 2,77 | 4.032 1102,4 ; ;
13 10.095 | 2,41 | 4.060 :103,2 : q | ]
0 0 0 0 0 F90 ‘
14 10.083 ' 2,11 | 4.084 1103,8 ! ; + Masterol
' ' ' 3.937 +4.370 11000 +111,0 50 3.937 +4.409 1100,0 + 112,0 MG/36 90
il}5) :0.072 ' 1,83 | 4.106 :104,3 ' ' I ]
16 1 0.065 | 1,65 | 4.120 1104,7 ! :
6 :0.203 5716 | 4.094 :104,0
7 10180 | 457 | 4.140 1105,1 : 5 : !
8 10.165 4,19 | 4.170 :105,9 5 : F90 R
1 1 1 i 1 +
e 9 10.148 | 3,76 | 4.204 '1068 : i MG/30
’ 10 1 0.134 : 3,40 | 4.232 :1075 3.937 +4.370 1000+ 1110, 50 3.937 +4.409 1100,0 = 112,0 25"4
(114,3) | | | | | (254
11 10.7120 | 3,05 | 4.260 :108,2 0 i
12 10.109 2,77 | 4.282 :108,7 ; ; . :
13 10.095 | 2,41 | 4.310 1109,5 : : + Masterol
; ; : ! ' MG/36 90
1410083 | 2,11 | 4.334 {110,1 ; ; :
on request
apodiori ae R
lo 3aka3y
## / XX -
sp are m”s Sample ordering code for a single tube expander roll
Recamb’os de ’os mdlllos Ejempio dg codigo de pedido para un rodillo del mandrino
Pegas sobresselentes dos roletes ol do g e sncomenda paa st sl o mar
ariacHbie POJINKN
p BH/42-20
R-BH/ -
Length of rolls Size
Longitud de abocardado Tamano
Comprimento de mandrilagem Medida
[AnvHa pa3BanbLoBKu Pasmep

Sample ordering code for a SET of tube expander rolls

Ejemplo de cédigo de pedido para un juego de rodillos de los mandrinos
Exemplo de cddigo de encomenda para set de roletes dos mandris
Mpumep Koga AN 3aKa3a KOMIIIEKTa POSIMKOB /151 BaslbLiOBOK

CH/28-12 + DH/28-12

—

Length of rolls Size

Longitud de abocardado Tamano
Comprimento de mandrilagem Medida
TE-68 MAUS [nuHa passanbLoBKu Pasmvep
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BH-CH-DH

Fig. TE69-F1
Puc.

BH-CH-DH tube expander spares

Part. N. Quantity

15

14

Fig. TE69-F4
Puc.

Recambios de los mandrinos BH-CH-DH

Description

Fig. TE69-F3
Puc.

Pecas sobresselentes dos mandris BH-CH-DH
3anacHsle yacTu Banbyosok BH-CH-DH

N° Pieza Cantidad Descripcion
Pega n° Quantidade Descri¢ao
Hert. Ne Konuyectso Onucanue
1 1 Cage Jaula Gaiola O6oiima
2 1 Mandrel Aguja Agulha [opH
3 3 Tube expander rolls Rodillos abocardadores Roletes de mandrilar BanbLoBOYHbIE PONVKK
4 3 Flaring rolls Rodillos avellanadores Roletes de chanfrar Ponukn gns ot6opToBKK
5 1 Roll retention cage Jaula de retencién de los rodillos  Gaiola de retengao dos roletes Ponukogepxartenb
(only for sizes 14 + 50) (solo para Gr.14+50) (s6 para Med. 14+50) (Ton1eko Ans pasm. 14-50)
6 1 Spacer for the cage Distanciador para jaula Espagador para gaiola Pacnopka gns ponukogepxarens
(only for DH expander sizes 14 + 50) (s6lo para mandrinos DH Gr.14+50) (s6 para mandris DH Med. 14+50) (Tonbko Ansi BanbLosok DH pa3am. 14-50)
7 1 Snap ring Arandela elastica Anel elastico Ynpyroe KonbLo
(sizes 14+50) (Gr.14+50) (Med.14+50) (paam. 14-50)
8 1 Stop ring Brida de tope Anel de ressalto OnopHoe KonbLo
9 1 Ball-thrust bearing Cojinete de empuje Mancal axial YNOpHbIA NOAWNMHNK
10 1 Threaded ring nut Casquillo roscado Anel roscado PesbboBas kpyrnas ranka
11 1 Bell-shaped spacer Campana Colar OnopHas ronoska
12 1 Threaded ring Anillo roscado Anel roscado Pe3b60B0e KosbLo
Pe3b60B0W CTONOPHbIN BUHT
13 1 Headless screw Pasador roscado Parafuso sem cabega roscado DeryMpOBaHIS OMOPHOV rOMOBKM
14 1 Self-locking nut Tuerca de seguridad Porca de auto-travagem Camobnokupytowascs ranka
(standard for sizes 08+13 optional sizes 14+50) (estandar para Gr.08+13, opcional para Gr.14+50)  (standard para Med. 08+13 opcional Med. 14+50) (cTaHgapT - 4n1s pa3m.08-13, o 3akasy 45 pasu. 14-50)
15 1 Washer Arandela Anilha LLlanba
(standard for sizes 08+13 optional sizes 14+50)  (estandar para Gr.08+13, opcional para Gr.14+50) (standard para Med. 0813 opcional Med. 14+50) (cTangapT - 4ns pa3m.08-13, no 3akady 4ns pasu. 14-50)

@MmAUS 69
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BH-CH-DH

Spare mandrels

Recambios agujas

Pecas sobresselentes das agulhas

3anacHble fOpPHbI

H

1T

>

L

Fig. TE70-F1
BH/28 - BH/37 - BH/42 BH/65 - BH/70 Puc.
BH BH/50 - BH/55 - BH/60 BH/75 - BH/80
. Mandrel Mandrel leg TE70-F2
e, { ! A
Medida HopH HopH inch
Paswep &od, ok, mches mm i
14417 | M-BCHA4-17 | 8.740 5222,0 M-BCH/80/14-17 | 9.921 5252,0 157
18:19 | M-BCHA8-19 | 9.528 (2420 |M-BCH/B0/18-19|10.709 2720
20521 | M-BCH2021 (10354 12630| |M-BCHB02021 |11.535 2030 {
22:24 | M-BCHi22:24 |10.8272750| |M-BCH/BOR22-24 12,0081 3050| | gl
25:28 | M-BCH/25:28 |12.402 13150| |M-BCH/B0/25-28 | 13.563! 345,0
29:34 | M-BCH29-34 [12.99213300| | M-BCH/80/29-34 | 14.173! 360,0 J
35:39 | M-BCH/3539 |13.189 13350| |M-BCH/B0/35-39 | 14.370' 365,0 '
40:45 | M-BCH4045 [14.764 |3750|  [M-BOHIB0MO-45 [ 159451 4050 | | by
46:50 | M-BCHM46:50 |14.764 |3750| | M-BCH/B0/46-50 | 15.945! 405,0 I
wrm —tm e S
14 + 50 @\4@ s talia 1 BCH/22-24/NW
CH o= om G omas  asam
Size Mandrel Mandrel Mandrel Mandrel Mandrel
Tamatio j ) Jral
| B B B B b B e
Caod. Kog Cod. Kog Caod. Kog Caod. Kog AroAMbI MM Cod. Kog BOVMBI MM mmmwm
08 M-CH/08 5,551 | 1410
07-06 | M-CH/07-06 X 5551 | 141,0
05 M-CH/05 6.102 1 155,0
04 M-CH/04 5433 {1380
03-02 | M-CH/03-02 J 5.433 | 1380 )
o1 M-CH/01 5.748 | 1460
1-2 M-CH/4-2 M-CH/1-2 6.102 | 1650
3:5 M-CH35 | MCHB5 | MCHB5 6811 | 1730
6:10 M-CH6-10 | M-CHE10 | M-CHE-10 7.362 1 187,0
r1erg | MOHI3 | MCHA13 | o113 8.425 5214,0 ' T
M-CHI6011-13 | 9.055 230.0| [ w-cHBut1-13 | 9.843 T2500] | (15
14417 M-BCH/14-17 8.740 12220| | M-BCH/B0A4-17 | 9.921 | 252,0 !
18-19 M-BCH/18-19 9528 12420| | M-BCHBO/18-19 [10.709i 2720| | ¢+
20-21 M-BCH/20-21 10.354 12630 | M-BCH/BO/20-21 | 11535 2930 {
22:24 M-BCH/22-24 10827 12750| | M-BCH/BI22-24 [ 12,008} 3050 | (gl
25:28 M-BCH/25-28 1240213150 | M-BCH/80/25-28 | 13.583' 345,0
29:34 M-BCH/29-34 12.092 1330,0| | M-BCH/B0/29-34 | 14.173! 360,0 J
35:39 M-BCH/35-39 13189 13350| | M-BCHEBOM539 |14370i3650| | ¢
40:45 M-BCH/40-45 14764 13750 | M-BCH/B0/4045 | 15,9451 4050 | | oh o
46150 M-BCH/46-50 14.764 13750| | M-BCH/B0/46-50 | 15.945 4050 l
. Not avaiable
08 + 13 1 Ex: M-CH/6-10 - > Standard - estandar Nao capomas
14:50 c———— . M-BCH/22-24 --nnnnv - Standard - cTargapt Orcyrcrayior

®paus

14+ 50 @\4@

Hanp.:

M-BCH/22-24/NW



DH/37 DH/50 - DH/55 DH/65 - DH/70
DH DH/22 DH/28 DH/42 DH/60 DH/75 - DH/80

Size Mandrel Mandrel Mandrel Mandrel Mandrel
Tamario Aguja Aguja Aguja Aguja Aguja
Modida Aguiha Aguiha Aguiha Aguiha Z Aguiha Z |
Pasuep HopH HopH HopH HopH HopH inch
ot o, &P, | inches mm s | nches mm | G
1-2 M-DH/A-2 M-DH/A-2 T 7.087 1 1800 T T '
3:5 MDH3-5 | MDHB-5 | MDH/3-5 7.795 | 1980 o
6210 M-DH6-10 | M-DH®6-10 | M-DH/6-10 8543 1 217,0 !
1113 | M-DHA1-13 | M-DHA1-13 | M-DHA1-13 l 9.803 | 2490 l l t
11:13 M-DH60/11-13 | 10.433 1 2650 | | M-DH/B0/11-13 | 17.220 1 2850 | (15
14:17 M-DH/4-17 9.803 12490 | | M-DH/B0M4-17 | 10.984 1 2790
18-19 M-DH/18-19 108662760 | | M-DH/80/18-19 | 12.047 306,0 (
20-21 M-DH/20-21 11.92913030 | | M-DH/80/20-21 | 13.170 | 333,0
22:24 M-DH/22-24 1161412950 | | M-DHB02:24 [ 12795 3250, |
25:28 M-DH/25-28 13,386 13400 | | M-DH/B0/25-28 | 14.567} 370,0 J
29:34 M-DH/29-34 1338613400 | | M-DH/80/29-34 | 14.567; 370,0
35:39 M-DH/35-39 1338613400 | | M-DH/80/35-39 | 14.567 | 370,0 '
40:45 M-DH/40-45 1496113800 | | M-DH/B0M0-45 | 16,142 4100 | oy
46:50 M-DH/46-50 1496113800 | | M-DH/80/46-50 | 16.742 1 410,0 :
' Not avaiable
1+13 Q}-U\LQ Ex: M-DH/3-5  -------- > Standard - estandar No disponibles
X: standard - cTamgapt Cropraboets

14:50 c————7 B MDH?2528 >

14 + 50 @\M Hap-: \M-DH/25-28/NW
Spare short mandrels C I J

Recambios agujas cortas

Pecas sobresselentes de agulhas curtas
3anacHble KOPOTKUE JOPHbI

| — |
CH/22 E ﬁlj
BH/28 - BH/37  CH/28 - CH/37
= BH/42 - BH/50 CH/42 - CH/50
BH/55 - BH/60  CH/55 - CH/60 - Z ,
Fig. TE71-F1
Puc.
Size Complete set of short mandrels
Tamano Juego completo de agujas cortas
Medida Set completo de agulhas curtas Z Z
Pa3amep I T KOPOTKMX Z10P. inches
o ehes T fom ———
14:17 M-BCH/14-17/SS 5079 | 1200 | 2 Complete set
i | 00 1 1SN0 ) es: M-BCH/20-21/SS ] spocompet
18-19 M-BCH/18-19/SS 5.394 | 137,0 ( @ MonHeiit KomniexT
20-21 M-BCH/20-21/SS 5.945 1 151,0
22:24 M-BCH/22-24/SS 5945 11510 | o M-BCH0-21/S1 et}
25:28 M-BCH/25-28/SS 6.260 | 159,0
29:34 M-BCH/29-34/SS 6.338 | 161,0 J. M-BCHI20-21/50 [y Single mandrels
35:39 M-BCH/35-39/SS 6.417 11630 | ° FEEE
40:45 M-BCH/40-45/SS 6890 11750 | ohy T —
46350 M-BCH/46-50/SS 6.890 | 175,0 ;

Series with more than 3 mandrels of progressive sizes can be supplied on request.

Bajo pedido es posible entregar una serie con mas de 3 agujas progresivas
A pedido do cliente, é possivel fornecer séries com mais de 3 agulhas progressivas
Mo 3aka3y MOXXET NOCTaB/IATLCS KOMMIEKT 3 [JOPHOB C yBE/TMYUBAIOLMUMUCS

pasvepamu B Konimyectse oT 3 wTyK
®MAUS |TE-71



TE-72

Serie BH-CH-DH =

=

Correct use of tube expanders in the BH-
CH-DH series

To avoid damaging the tubes and tube-sheet, rolling must be done according
to specific procedures:

Rolling with BH-series tube expanders:

1st step: the tube expander, with the mandrel withdrawn, is inserted into the
tube to be expanded, positioning it so that the ring is about 5-6 mm from the
mouth of the tube.

2nd step: the mandrel of the expander is rotated and approaches the rolls
setting them in motion by frictional contact and pushing them onto the tube.
This causes the cage to rotate and pulls the expander towards the tube-sheet
until the tube has been completely rolled.

3rd step: once the desired degree of rolling has been reached, the mandrel
is rotated in the opposite direction to release and remove it from the tube.

Rolling with the CH-DH-series tube expanders:

1st step: the tube expander, with the mandrel withdrawn, is inserted into the
tube to be expanded in a position so that the flaring rolls are about 7 - 8 mm
from the mouth of the tube.

2nd step: the mandrel of the expander is rotated and approaches the rolls
setting them in motion by frictional contact and pushing them onto the tube.
This causes the cage to rotate and pulls the expander towards the tube-sheet
until the rolling and flaring of the tube is complete. In the case of the DH
model only (an improved version of the CH model) the adjustable stop
prevents the flaring rolls from penetrating inside the tube and gives uniform
rolling and flaring of the tube.

3rd step: Once the desired degree of rolling has been reached, the mandrel
is rotated in the opposite direction to release and remove it from the tube.

Common cases

It is also very helpful to analyse the most common cases and rolling
problems together with suitable choices from the vast range of products
offered by Maus ltalia

Rolling on tube-sheets with thickness
SP > 70 mm (2.3/4” and flared tube

The examples concern the rolling of 2” (50.8 mm) tubes, 12 BWG on tube-
sheets of 3” (76,2 mm) thickness.

Use tube expanders of the standard series R/41 and CH in succession.

R41.1-21/A + CH/42-22

It must be taken into account that, given the high rolling torque required, the
use of Masterol pneumatic rolling machines is recommended only for R/41and
CH/42 tube expanders.

Tube expander model:

Use special tube expander of the CH-series with multiple rolls of effective

useful length Lu =90 mm (3.1/2")
CH/90-22

Tube expander model:
In this case we raccomend using powerful electric rolling machines such
as MG/30 (see relevant leaflet).

Rolling of tubes welded to the tube-sheet

The example concerns the rolling of 2.3/4” (69,8 mm) tubes, 10 BWG to
tube-sheets of 1.3/8” (34.9mm) thickness.
Use tube expanders of the BH-series fitted with special double-nose rolls

of effective length Ly = 33 mm (1.300").

Tube expander model: BH/50 - 30 DLX-33

Rolling of thin-walled tubes

The example concerns the rolling of 7.7/2” (38,1 mm) tubes, 20 BWG to
tube-sheets of 7/8” (22.2mm) thickness without tube to tube-sheet welding.
For these tubes it is advisable to use tube expanders with 5 rolls.

5BH/28-17

Tube expander model:

e e e e e . = = = -

%US
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Utilizacion correcta de los mandrinos
expansionadores de Ia serie BH-CH-DH

Para que los tubos y la placa de tubos no se averien, las etapas de abocardado
deben respetar los procedimientos de mecanizado especificos:

Abocardado con mandrinos de la serie BH:

1ra etapa: el mandrino, con la aguja colocada completamente hacia atras,
es introducido en el interior del tubo por abocardar de manera que la brida
de tope quede a alrededor de 5+6 mm de distancia de la boca del mismo
tubo.

2da etapa: la aguja del mandrino empieza a girar y se acerca a los rodillos
que, por friccién, también empiezan a girar y, al tener contacto con el tubo,
imprimen un movimiento giratorio a la jaula, asi desplazando el mandrino
hacia la placa de tubos hasta completar el abocardado del tubo.

3ra etapa: una vez logrado el valor de abocardado deseado, la inversién de
la rotacién de la aguja desbloquea el mandrino del tubo.

Abocardado con mandrinos de la serie CH-DH:

1ra etapa: el mandrino, con la aguja colocada completamente hacia atras,
es introducido en el interior del tubo por abocardar colocandose de manera
que los rodillos avellanadores se encuentren a alrededor de 7+8 mm de
distancia de la boca del mismo tubo.

2da etapa: la aguja del mandrino empieza a girar y se acerca a los rodillos
que, por friccién, también empiezan a girar y, al tener contacto con el tubo,
imprimen un movimiento giratorio a la jaula, asi desplazando el mandrino
hacia la placa de tubos hasta completar el abocardado y el avellanado del
tubo.

Solo para el modelo DH (evolucién del modelo CH), el mandrino permite
obtener un abocardado y un avellanado uniformes gracias al dispositivo
regulable de parada que impide que los rodillos avellanadores penetren en
el interior del tubo.

3ra etapa: una vez logrado el valor de abocardado deseado, la inversion de
la rotacién de la aguja desbloquea el mandrino del tubo.

Casos frecuentes

Una ayuda adicional valida se obtiene analizando los casos mas frecuentes
y las problematicas de abocardado, asi observando qué producto conviene
escoger de entre la dilatada gama que ofrece Maus Italia.

Abocardado en placas con espesor
SP > 70 mm (2.3/4"y tubo avellanado

Ejemplos referidos al abocardado de tubos de 2” (50,8 mm), 12 BWG en
placas de tubos con espesor 3” (76,2 mm).

Ejecucién con mandrinos expansionadores de la serie estandar R/41 y
CH en secuencia.

R41.1-21/A + CH/42-22

Considérese que, a causa del alto par de abocardado necesario, se
aconseja utilizar las abocardadoras neumaticas Masterol solamente
para mandrinos R/41y CH/42.

Mandrino Modelo:

Ejecucién con mandrino expansionador de la serie CH con rodillos
truncados de longitud util Lu =90 mm (3.1/2”)

CH/90-22

En este caso se aconseja utilizar aborcardadoras eléctricas potentes
MG/30 (véase el folleto correspondiente)

Mandrino Modelo:

Abocardado de tubos soldados a la placa de tubos

Ejemplo referido al abocardado de tubos de 2.3/4” (69,8 mm), 10 BWG
sobre placas de tubos con espesor 7.3/8” (34,9 mm).
Ejecucién con mandrino expansionador de las series BH que montan

rodillos especiales de doble ojiva de longitud util Lx =33 mm (7.300").

BH/50 - 30 DLX-33

Abocardados de tubos de espesor delgado

Ejemplo referido al abocardado de tubos de 7.7/2” (38,1 mm), 20 BWG
sobre placas de tubos con espesor 7/8” (22,2 mm) sin soldadura

1. tubo/placa de tubos. Para estos tubos se aconsejan

especialmente los mandrinos de 5 rodillos.
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Mandrino Modelo:

Mandrino Modelo:

Fig. TE72-F1
Puc.



Utilizacao correcta dos mandris para
expandir tubos da série BH-CH-DH

Para que néo sejam danificados tubos e placa de tubos, as fases de
mandrilagem devem seguir as respectivas especificagdes de maquinagem:

Mandrilagem com mandris da série BH:

12 fase: o mandril, com a agulha completamente recuada, é introduzido no
interior do tubo a mandrilar posicionando-se de modo que o anel de ressalto
se encontre a aproximadamente 5+6 mm de distancia da entrada do préprio
tubo.

2° fase: a agulha do mandril entra em rotagao encostando-se nos roletes
que, por atrito, iniciam a girar e, entrando em contacto com o tubo, imprimem
um movimento rotatorio a gaiola, arrastando, assim, o mandril em direccao
a placa de tubos até a mandrilagem completa do tubo.

3? fase: Alcancado o valor de mandrilagem desejado, a inversdo de rotacdo
da agulha faz com que o mandril se solte do tubo.

Mandrilagem com mandris da série CH-DH:

12 fase: o mandril, com a agulha completamente recuada, é introduzido no
interior do tubo a mandrilar posicionando-se de modo que os roletes de
chanfrar se encontrem a aproximadamente 7+8 mm de distancia da entrada
do préprio tubo.

2° fase: a agulha do mandril entra em rotagéo encostando-se nos roletes
que, por atrito, iniciam a girar e, entrando em contacto com o tubo, imprimem
um movimento rotatério a gaiola, arrastando, assim, o mandril em direcgao
a placa de tubos até a mandrilagem e chanframento completos do tubo

So para o modelo DH (aperfeicoamento do tipo CH), o mandril permite obter
uniformidade na mandrilagem e chanframento gracas ao dispositivo regulavel
de paragem que impede que os roletes de chanfrar penetrem no interior do
tubo.

3? fase: Alcancado o valor de mandrilagem desejado, a inverséo de rotagao
da agulha faz com que o mandril se solte do tubo.

Casos frequentes

Uma éptima ajuda adicional é dada analisando os casos mais frequentes
e os problemas de mandrilagem, observando-se, assim, quais séo as
escolhas a fazer na vasta producéo que a Maus ltalia propde.

Mandrilagem de placas com espessura
SP > 70 mm (2.3/4”) e tubo chanfrado

Exemplos relativos @ mandrilagem de tubos de 2” (50,8 mm), 12 BWG
em placas de tubos com espessura de 3” (76,2 mm).

Maqguinagem com mandris para expandir tubos das séries standards

R/41 e CH em sucessao.
R41.1-21/A + CH/42-22

Mandril modelo:

Considere que, dado o binario de mandrilagem necessario, a utilizagao
das mandriladoras pneumaticas Masterol é aconselhada somente para
mandris R/41 e CH/42.

@

Maquinagem com mandril para expandir tubo especial da série CH com
roletes interrompidos de comprimento util Lu =90 mm (3.1/2")

CH/90-22

Neste caso, recomenda-se a utilizagdo de mandriladoras eléctricas
potentes MG/30 (consulte o respectivo folheto).

Mandril modelo:

Mandrilagem de tubos soldados na placa de tubos

Exemplo relativo a mandrilagem de tubos de 2.3/47(69,8 mm), 10 BWG
em placas de tubos com espessura de 1.3/8” (34,9 mm).
Magquinagem com mandril para expandir tubos da série BH com roletes

de ogiva dupla de comprimento Util Lx =33 mm (1.300").
BH/50 - 30 DLX-33

Mandrilagem de tubos de espessura fina

Mandril modelo:

Exemplo relativo a mandrilagem de tubos de 7.7/2” (38,1 mm), 20 BWG
em placas de tubos com espessura de 7/8” (22,2 mm) sem soldaduras
tubo/placa de tubos. Para estes tubos séo particularmente
recomendados mandris de 5 roletes.

5BH/28-17

Mandril modelo:

Fig. TE73-F1
Puc.
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Mpumepbl nCnonb30BaHUS BanbLOBOK CEPUN
BH-CH-DH

YT06bI HE NoBpeAnTb TPYObI 1 TPYOHYIO AOCKY pa3BarnbLoBKa AO/HKHA
BbIMOMHATLCA MO CTPOrMM 3Tanam ob6paboTKu:

PasBanbLioBKa UHCTPYMEHTOM cepuu BH:

1-11 9Tan: BanbLOBKa C NMOMHOCTBLIO OTBEAEHHBLIM Ha3as, [OPHOM BCTaBMAETCA
B 0bpabaTbiBaemyto Tpyby 1 pasmeLiaeTcs Takum 06pa3om, YTo6bl ONOpHOe
KOJbLIO HAXOAMOCh Ha PaccTosHUU 5-6 MM OT TopLa TpyObl.

2- 9Tan: JOPH BasbLIOBKN NPUBOAUTCS B ABUXKEHWE N BCTYNAET B KOHTaKT
C pofiMKamu, KOTopble Nog AeNCTBUEM CUIbl TPEHUSA Tak>Xe NPUBOAATCS B
[BWKEHME 1 BCTYMalT B KOHTAKT C Tpybon, obecneynBas BpawjaTesisHoe
[BWXeHWe 0601Mbl 1 MoAayy AOopHa B CTOPOHY TPYOHON JOCKM, BMOTh [0
NOJHON pa3BasibLiOBKN TPYObI.

3-1 9Tan: JOCTUrHYyB HEOOXOAMMON CTENEHN Pa3BarbLOBKW, PEBEPCHBIM
BpaLlEHNEeM AOpHa 0CBOOOXJAeT BasbLIOBKY U3 Tpy6bl.

Pa3BanbLoBKa UHCTpymMmeHTOM cepun CH-DH:

1-1 aTan: BanbLOBKa C NMOMHOCTLIO OTBEAEHHbIM Ha3a/ BEPETEHOM
BCTaBnseTcsa B obpabaTbiBaemyto Tpyby 1 pasmeLlaeTcs Takum 06pasom,
YTO6bI POINKM pacTpyba HaxoAWNMChb Ha PacCcToSHWN 7-8 MM OT TopLa TPyObl.
2-1 9Tan: JOPH BabLOBKN NPUBOAUTCA B ABUXKEHWE N BCTYNAET B KOHTaKT
C pofIMKamu, KOTopble Nog AeNCTBUEM CUIbl TPEHUS Tak>Ke NPUBOAATCS B
[BWXEHWe 1 BCTYMalOT B KOHTAKT ¢ TPyboii, obecneymBas BpaljaTesibHoe
[BWXeHWe 060MMbl 1 NoAayy AOpHa B CTOPOHY TPYOHON AOCKM, BMOTb [0
MOJIHOW pa3BarnbLOBKN M OTOOPTOBKM TPYObI.

Mopenb DH (ycoBeplueHcTBoBaHWe Tuna CH) no3BonseT JOCTUrHYTb
PaBHOMEPHOCTM pa3BanbLOBKW U OTOOPTOBKYM 61arogaps perynmpyemon
OMOpPHOI FONOBKe, KOTOpasi He MO3BOJIAET POSIMKam OTOOPTOBKM NPOHUKATb
BHYTPb TPYObI.

3-1 aTan: JOCTUrHYB HEOOXOAMMON CTEMNEHN Pa3BasibLOBKW, PEBEPCHOE
BpaLLleHVe AopHa BbICBOOOXAAET BanbLOBKY 13 TPyOb.

Yacto BCcTpeyarowymecs criyyan

[lononHMTenbHOM NOMOLLBIO NPpK BbIGOPEe BapuaHTa U3 60MbLLION rammbl
npoAyKuumn, KoTopyto npeanaraet dupma Maus ltalia, ssnsetca aHanus
Hanbornee 4acTo BCTPeUaloWmxcsa cny4aes 1 npodbem npu
pasBarbLoBKe.

Pa3BarbLjoBKa rnpu TosILYUHe TPYOHOMN JOCKMN
SP > 70 MM (2.3/4”) C OTGOPTOBKOM

Mpumepsl Banbuosku Tpyd 2” (50,8 Mm), 12 BWG Ha Tpy6HbIX focKax
TONWMHOM 3” (76,2 Mm).

BbinonHseTcsa BasbLoBKaMy CTaHAapTHbIX cepuii R/41 n CH B onucaHHo
nocrneAoBaTesIbHOCTY.

Banbioska mogern: R41.1-21/A  + CH/42-22

Heobxoaumo yunTbiBaTh, YTO, 13-32 TPEOYEMOro 60MbLLIOTO KPYTALLErO
MOMEHTa Npu pa3BasbLioBKe, NCNONb30BaHWe BarbLOBOYHbIX MaLUMH
Masterol pekomeHayeTCs TONbKO C BanbLoBkamn R/41 n CH/42.

BbinonHseTcsa cneyvanbHon BanbLoBKoW cepun CH ¢ npepBaHHbIMK
pPONMKamm None3How AnvHbl Lu =90 mm (3.1/2")

CH/90-22

B faHHOM cryyae pekoMeHAyeTCs PUMEHEHVE MOLLUHBIX 3MIEKTPUYECKUX
BasbLOBOYHbIX MaLWUH MG/30 (CMOTpW COOTBETCTBYIOLLWIA MPOCMNEKT).

BaribljoBka Mogenu:

Pa3zBanbLoBka Tpy6, NpUBapeHHbIX K TPYGHOM peLleTKe

Mpumep passanbLoBky Tpy6 2.3/4” (69,8 mm), 10 BWG Ha Tpy6HbIX AocKax
TosWmHOM 1.3/8” (34.9 Mm).
BbinonHsieTcs BanbLOBKON cepuv BH, ¢ ycTaHOBNEHHbIMK crieLyanbHbIMy

ponmkamm ¢ ABymsi napabonamm nosie3Hon AnuHbl Lx =33 mm (1.300").

BH/50 - 30 DLX-33

Pa3BaribLjoBKa TPy6 MasioNn TOJILYUHbI

BanbuoBka mogenu:

Mpvmep BanbLUoBkM Tpy6 1.1/2” (38,1 Mm), 20 BWG Ha Tpy6HbIX focKax
TonwmHon 7/8” (22.2 mm), 6€3 npuBapkm Tpyb K TpybHOW pelueTke. [Ans
3TUX TPY6 0COOEHHO PEKOMEHAYIOTCS BaNbLOBKN C 5 ponMkamu.

5BH/28-17

BanbuoBka mogenu:

T = =

PFig- TE73-F2 @ piaus |TE-73
e,



F/602

Tube expander for simultaneous rolling
and beading of tubes in boilers

Mandrino expansionador para la ejecucion simultanea del abocardado
y del pestarieado de los tubos en las calderas

Mandril para expandir tubos para fazer simuitaneamente a mandrilagem
e o rebordo dos tubos nas caldeiras

BarbLjoBKa f/151 O4HOBPEMEHHOIO BbIOTHEHNS
pa3BanbLOBKU U OT6OPTOBKM TPY6 B KOT/1ax

L:=50,8 mm 2~ SRhgll;t e:pazcgng r:ll
. odillo abocardador corto
Beadmg roll p Rolete de mandrilar curto
Rodiilo de retestado OPOTKMI BasbLOBOYHbIN POSTNK
Rolete de revirar bordos Lu =4153 mm 1.5/8”

OT60pPTOBOYHOE KOJIBLIO

T

Long expanding roll

Fig. TE74-F1
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The F/602 tube expander, consisting of 3 or 5 rolls and a beading washer,
simultaneously executes tube rolling and beading.

The gentle taper of the mandrel and rolls allows the expander to work
gradually and thus to bead the tube in perfect synchronisation with the
rolling.

The F/602 tube expander fitted with the adjustable mandrel feed stop
makes it possible to obtain perfect rounding of the bead without
compromising the effectiveness of the rolling.

As with all Maus ltalia products the tube expanders of the F/602 series
are also of the highest quality.

e special tempered and case-hardened alloy steels;
e ground rolling surfaces.

O mandril para expandir tubos F/602, composto de 3 ou 5 roletes de
mandrilar e de uma anilha de revirar bordos, executa simultaneamente
a mandrilagem e o reviramento dos bordos dos tubos.

As reduzidas conicidades da agulha e dos roletes de mandrilar permitem
ao mandril trabalhar gradualmente e entao revirar os bordos do tubo em
perfeita concomitancia com a mandrilagem.

O mandril para expandir tubos F/602, equipado com o dispositivo de
paragem do avanco da agulha, permite obter um arredondamento perfeito
do reviramento dos bordos sem comprometer a eficacia da mandrilagem.

Como todos os produtos da Maus Italia, os mandris para expandir tubos
da série F/602 também apresentam caracteristicas qualitativas elevadas:

e acos ligados especiais por témpera e por cimentacao;
e superficies de rolamento rectificadas.

=

For heavy-duty applications, i.e.
for tubes of thickness greater than
those given in the table, we advise
pre-rolling and flaring the tube to
15° with tube expander types
CH/42 or DH/42.

=

Para aplicaciones pesadas, es decir
para tubos con espesores mas
grandes que aquellos indicados en
la tabla, se aconseja abocardar
previamente y avellanar a 15° el
tubo con mandrinos tipo CH/42 o
DH/42.

Para aplicagbes pesadas, ou seja,
para tubos com espessura maior
que as indicadas na tabela,
recomendamos fazer uma pré-
mandrilagem e chanfrar a 15° o
tubo com mandris tipo CH/42 ou
DH/42.

-

[ns passanbLoBkm TPyb C
TOJLLMHOW CTEHOK, NPeBbILLAoLLE
yKasaHHyto B Tabnuue,
PEKOMeHAYEM BbIMOMHUTb
npefBapuTenbHYO PasBanbLOBKY
1 0TOOPTOBKY TPYObI HA 15°
BasibLoBKamu Tuna CH/42 vnn
DH/42.

S

F/602

=

El Mandrino expansionador F/602 formado de 3 ¢ 5 rodillos abocardadores
y de una arandela de retestado ejecuta simultdneamente el abocardado
y el pestafieado de los tubos.

La conicidad reducida de la aguja y de los rodillos abocardadores permiten
que el mandrino trabaje gradualmente y pestariee el tubo simultaneamente
al abocardado.

El Mandrino expansionador F/602, equipado con el dispositivo de parada
del avance de la aguja, permite obtener un rebordeado perfecto sin
comprometer la eficacia del abocardado.

Al igual que todos los productos Maus ltalia, también los mandrinos
expansionadores de la serie F/602 son de alta calidad:

® aleaciones especiales de acero templado y cementado;
e superficies de rodamiento rectificadas.

=

Banbuoska F/602, cocToswas n3 3 nnm 5 BanbLOBOYHbLIX POSIMKOB U1
0TOOPTOBOYHOM Lanbbl BbIMOMHAET OAHOBPEMEHHYHO pa3BasibLOBKY U
0oT60pTOBKY TPY6. Hebonbluas KOHMYHOCTb AOPHA U BarbLOBOYHbIX
POSIMKOB NO3BONSIOT BasbLOBKE BbINOSIHATL NOCTENEHHYO 06paboTKy
1 0TOOPTOBKY TPYObl B MOSTHON CUHXPOHHOCTM C pa3BasibLiOBKOIA.

BanbLoBka F/602, o6opyaoBaHHas yCTPOUCTBOM A18 OCTAHOBKM OPHA,
NO3BONAET BbINONHATb AealibHOe 3aKpyrieHme 0T60pTOBKVI, He BnuAsa
Ha a¢pheKTMBHOCTb pa3BasbLOBKY.

Kak n Bcsa npoaykums dompmbl Maus ltalia, Bansuosku cepum F/602
oéna,qarOT BbICOKMMU Ka4eCTBEHHbIMWN XapaKTepUCTUKaMu:

* crneynanbHble NiermpoBaHHble 3aKareHHble U LLeMEHTUPOBaHHbIE CopTa CTaru;
* LIIMOBAHHbIE NMOBEPXHOCTU KaYeHUs.

Fig. TE75-F1
Puc.
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F/500

Tube expander with automatic torque clutch
for rolling and flaring very thick-walled tubes

in cracking furnace tube seats

Mandrino expansionador automatico de friccion para
abocardar y avellanar tubos de espesor grueso en las
cabezas de los hornos Craking

Mandril para expandir tubos automatico com
embraiagem para mandrilar e chanfrar tubos
de espessura grossa nas cabecas dos fornos Craking

ABTOMaTnyeckas (hpUKLMOHHas BasibLiOBKa /151
pa3BarnbLOBK/ N OT6OPTOBKU TOJICTOCTEHHbIX TPY6
B TPY6HbIX JOCKaX KPEKUHIOBbIX Neven

2

Maus ltalia has perfected a rolling system of great power and precision

for very thick tubes, typical of the refinery furnace tube seats.

The system consists of:

e tube expander model F/500 with adjustable torque clutch, torque
control and incorporated mandrel advance;

¢ low-voltage three-phase electric motor controlled electronically or
reversible pneumatic motor up to 2200 Nm for tubes up to 8” Sch. 40
(219,1 x 8,18 mm);

* Remote control, support frames and a telescopic shaft with articulated
joints complete the system giving guaranteed performance and high
efficiency.

As with all Maus ltalia products the tube expanders of the F/500 series
are also of the highest quality:

¢ special tempered and case-hardened alloy steels

e ground rolling surfaces

e flaring rolls for flaring tubes to 10°.

A Maus ltalia aperfeicoou um sistema de mandrilagem de grande poténcia
e precisao para tubos de espessura grossa, tipicos das cabegas dos
fornos das refinarias.
O sistema consiste em:
e mandril de embraiagem regulével F/500 com controle de binario e
avanco da agulha incorporado;
e motor eléctrico a baixa tensdo trifasica controlado electronicamente ou
motor pneumatico reversivel até a 2200 Nm para tubos de até
8” Sch. 40 (219,1 x 8,18 mm);
¢ controlo remoto, estruturas de suporte adequadas para suportar o
binario e um eixo telescopico de juntas articuladas completam o sistema
dando resultados de extraordindria eficacia e garantia de funcionamento.

Como todos os produtos da Maus ltalia, os mandris para expandir tubos
da série F/500 também apresentam caracteristicas qualitativas elevadas:
 acos ligados especiais por témpera e por cimentacao;
e superficies de rolamento rectificadas;
e roletes de chanfrar para tubos de 10.

=

Maus Italia ha perfeccionado un sistema de abocardado de gran potencia
y precision para tubos de espesor grueso, tipicos en los cabezales de
los hornos de las refinerias.

El sistema consiste en:

e mandrino de friccién regulable F/500 con control de par y avance de
la aguja incorporado;

* motor eléctrico de baja tension trifasica controlado electronicamente,
0 motor neumatico reversible hasta 2200 Nm para tubos de hasta 8”
Sch. 40 (219,1 x 8,18 mm);

e telemando, bastidores de sostén adecuados para soportar el par y un
eje telescopico de uniones articuladas completan el sistema, dando
resultados de extraordinaria eficacia y garantia de funcionamiento.

Al igual que todos los productos Maus ltalia, también los mandrinos
expansionadores de la serie F/500 son de alta calidad:

® aleaciones especiales de acero templado y cementado;

e superficies de rodamiento rectificadas.

e rodillos avellanadores para avellanar tubos a 10°

==

dupma Maus ltalia ycoBepLueHcTBOBanNa cucTeMy pa3sanbLOBKW 60SIbLLON

MOLUHOCTY 1 BbICOKON TOYHOCTM NS TONCTOCTEHHbIX TPYO, XapaKTepHbIX

Ans TPy6HbIX JOCOK Neyei HedpTeneperoHHbIX 3aBOA0B.

CucTema cocTouT us:

* perynupyemon (opuKLMOHHON BanbLoBku F/500 co BCTPOEHHbIM
KOHTPOMEeM KpyTSALLEero MOMeHTa u nofasyv AopHa;

* TpexhasHOro INEKTPOABUraTENs HN3KOTO HAMPSKEHNSI C ANEKTPOHHbLIM
KOHTPOJIbHbIM yCTpOVICTBOM M1 NHeBMaTU4eCckKoro peBepCcmMBHONo
asuratens ¢ MomeHTom o 2200 Hm ansa Tpy6 gvameTpom Ao
8” Sch. 40 (219,1 x 8,18 mm);

* MyNbT AUCTAHLMOHHOTO YNPaBMeHnsl, MOHTaXKHas Tenexka, u
TENeCcKONMYECKN KONEHHbIN Ban C LIapHUpamm Tak XXe BXOAAT B
cuctemy ans obecneveHns ahPeKTUBHOCTM paboThl.

Kak v Bcsa npogykums dupmbl Maus ltalia, BanbLosku cepumn F/500
Oﬁﬂa,anOT BbICOKMMU Ka4eCTBEHHbIMWN XapaKTepUCcTUKaMu:

* crewuyanbHble NervpoBaHHble 3akaneHHbIe Y LIEMEHTUPOBaHHbIE copTa CTamm
* WhoBaHHbIE MOBEPXHOCTU KAYEHWS.

* ponuku pactpyba ans Tpy6 10°

Tube Expansion Tube expander  Roll series Mandrel
Tubo Expansion Mandrino Serie de roditlos Aguja
Tubo Expansao Mandrit Série de roletes Agulha
Tpy6a AvanazoH pa3BanbyoBKku BanbLoBka KomnneKt ponnkos HopH
de di ]Z[
ash B DD |son mwe. [ mp | fsher p | bghes  mp S0t S8, ot | e
[ 3" 135000 889 40 | - :0216:548| 3.068 77,9 |2913:3.386 | 74:86 | F/500/L,-1 | R-F/500/L,-1 | S-F/500-1
[ 3.1/27/4.000; 1016]| 40 | - 102265743548 |90,1|3.386+3.858 | 86+98 | F/500/L,2 | R-F/500/L,-2 | S-F/500-2 /
[ 47 145000 1143]| 40 | - 10.23716,02| 4026 102,3|3.780:4.331 | 96+110| F/500/L.-3 | R-F/500/L.-3 | S-Fis00-3 | (254
[ - 15000 1270|| - | 4 :0238/605| 4524 1149|4.331:4.882 | 110 +124| FI500/L,-4 | R-FI500/L,4 | S-FI500-4
| 5" 15563 1413]| 40 | - !0.258!6,55| 5.047 1282|4.803+5.433 1122 +138| F/500/L.-5 R-F/500/L,-5 | S-F/500-5
[ - 6000 1524]| - | 4 |0.23816,05| 5524 140,3|5.275:5905 | 134+150| F/500/L,-6 | R-F/500/L,-6 | S-FI500-6 | 1 174
| 6" 16625 1683]| 40 | - 10280712 6.065 154,0|5.748+6.378 | 146 +162| F/500/L,7 R-FI500/L,7 | S-Fr500-7 | (254
| 8" 18625:2191)| 40 | - 03221818 7.981 202,7| 7.716+8.425 | 196 +214| F/500/L.,-8 | R-F/500/L,-8 | S-F/500-8
on request
L apcd doctrt
. u » o 3aKkasy
®Mmaus




- F/500

Fig. TE77-F1 B L AJ

Puc.

Electric motorization
Motorizacion eléctrica
Motorizacdo eléctrica
AnekTpuyecknii Habop

CS 1500

~—

PE 900 Rolistop 5000

F/308/5 F/319 F/500

Pneumatic motorization
Motorizacion neumatica
Motorizacao pneumatica
IMHeBMaTUYeCKUI Habop

Manual controls for rotating the motor

‘ D]:ﬂ] ‘ Z 1.1/2”
les de r ion del motor

Comandos_manuais de rotacdo do motor

Suggested rolling machines Pobiuary Ans Bpawjenus geuratens

Abocardadoras recomendadas
Mandriladoras aconsethadas

Basb

F A Y

Electrical Pneumatic
Eléctricas Neuméticas
Eléctricas Pneumaticas

Onektpuyeckue | lMHeBmMaTMyeckue

powpzs0| F/501 F/502

MG/30-Extra
Version with fixed spacer Version without flaring rolls
Version con distanciador fijo. Version sin rodillos avellanadores.
Versao com espagador fixo. Versao sem roletes de chanfrar.
Rolistop 8000 | BapmaHT ¢ hrkcrpoBaHHbLIM NIOCKMM YNOPOM. BapwaHT 6e3 ponmkoB 0TOOPTOBKM.
+ laxirol 55
MG/14

s



Thrust collar
Cabezal de bloqueo

Tube expander for vacuum evaporators of OorP mopian ronoma
boilers for sugar production plants with parallel sheets

Mandrino expansionador para evaporadores bajo vacio
de calderas de placas paralelas para ingenios de aziicar

Mandril para expandir tubos para evaporadores a vacuo
de caldeiras para refinacao de actcar de placas paralelas

BanbyoBKa /151 BaKyyMHbIX UCTapUTesief KOT/I0B
(caxapHbIx 3aBOZOB) C NapasiesibHbIMU TPYOHbIMU JOCKaMM1

i

RE =3.4” +2.3/8”
(19,05 + 60,33 mm)

=

L¢=68,0 mm 2.677

L, =60,0 mm 2.362"
I<—

Cage extension
Prolongacion jaula |
Extensao da gaiola

Yanuuutens o6oviMbl

Prolongacion aguja |
Extensao da agutha
Yanuuutens gopHa

L:=68,0 mm 2677
L, =52,0 mm 2.047"
|

|

RE =35" + 477
H (889,0+ 1194,0 mm)

L »
T A
Ex: use MG36 SP2
Ref. Drivenax - catalogue Maus Italia
, _ , Fig. TE78-F2 Fig. TE78-F3 Mandie
Ej.: uso MG36 - Ref. Drivenax - catdlogo Maus ftalia Puc Puc Al
Ex.: utilizagao MG36 - Ref. Drivenax - catalogo Maus ltalia - : guaa
Hanp.: MG36 -c. iy 7 Drivenax - Maus italia AopH
Fig. TE78-F1 Tube Suggested rolling machines
Puc. :l"_ugg STD DLS Alaoczrqlagoras recomelr'l)dzdas
u .
Tpy6a Expansion Tube expander  Rolls Rolls Mandrel PeKome:.c';'yeZZeggisbﬂgggzileayc?asnosm
i Mandi i i Aguj ; .
de sp di Eipansso Mandri | Rorstes Roetes | Aguha | A | Electrical ~ Pneumatic
inchés /Imana3soH pa3sanbyoBKm Baneyoeka Ponunkn Ponuku HopH inches Eﬁgmg‘;g gfe‘z";'aa,t;i‘fass
fhmus  |BW.G, iNches mm | inches mm inches mm o, S0 o8 o [ SnekTpuyeckme | [MHesmaTnyeckme
| i i |
9 50.148 E 3,76 | 3.704 E 94,1 E
10 10.134:3,40|3.7321 94,8 ;
47 || 11 10.120:3,05|3.760 955 : 17 2T
: : : 3.622+4.055:92,0 +103,0; VP/100 R-VP/100 | R-VP/100-DLS | S-VP/100 05 4 + Masterol 90
(101,6)| | 12 :0.709,2,77|3.782 ;96,0 ! 254 MG/36
13 50.095 E 2,413.810 E 96,8 E
14 10.083!2,11(3.834:97,4 :

®jpaus



. Ue

inches
Aronmbl
mmmwm

4”
(101,6)

RE=1.1/4" +
(31,75 + 76,2 mm)

Xo

3 P

L:=98,0 mm 3.858

Lu =82,0 mm 3 228"

Tube

Tubo
Tubo
Tpy6a

sp

BW.G. Z’Sﬂﬁ? mm

9
10
11

.0148 13,76
'0134 340
.0120 305
'0109 12,77
-0095 241
50.083:2,11

di

mm
My

inches
IOMMbl |

3.704194,1
3.732194,8
3.760 95,5
3.782196,0
3.810 96,8
3.834 97,4

—
=

SG/100

Tube expander for vacuum evaporators of
boilers for sugar production plants with inclined parallel sheets

Mandrino expansionador para evaporadores bajo vacio
de calderas de placas paralelas inclinadas para ingenios de azicar

Mandril para expandir tubos para evaporadores a vacuo
de caldeiras para refinacio de acucar de placas paralelas inclinadas
BanbLoBka /151 BaKyyMHbIX MCMapUTesiei KOT/10B

(caxapHbIX 3aBOLOB) C napasifiesibHbIMU HaKIIOHHbIMU
TPYy6HbIMM [OCKaMu

Fig. TE79-F1
Puc.

Expansion Tube expander
Expansion Mandrino
Expansao Mandril

/Imana3oH pa3sasibLyoBKu Banbyoska
fshes ey
3.622+4.055592,0 +103,0, SG/100

Sp2
STD DLS
Rolls Rolis
Rodillos Rodillos
Roletes Roletes
Ponunku Ponukn
Cod. Cod.
Cod. Kog Cod. Kog
R-SG/100-DLS

Mandrel
Aguja
Agulha
HopH

Cod.
Cod. Kog

S-SG/100

RE =35"+
(889,0 =+ 1219,0 mm)

Aroimbl
mmmwm

”

(25,4)

48”

Suggested rolling machmes

Mandnladoras aconselhadas

P

Electrlcal
Eléctricas
Eléctricas

AnekTpuyeckune

Fgo
MG/36

Pneumatlc
Neumdticas
Pneumadticas

lMHeBMaTHyeckue

Masterol 90

Oyas



Lt
D’ ﬂk- Leite = pns MoSoKo3a80408 Rolls

Rodillos

Roletes Lt Lu
Ponukun ) )
2%, | inches . mp | Bohes  mr |
Tube expander with 5 rolls for stainless steel tubes R-DIN 25 0.866 ; 22,0 | 0.630 : 16,0
and bends according to DIN 11851 and 11852 tables ; ;
Mandrino expansionador de 5 rodillos para tubos y curvas ol | 0,984 i 25,0 | 0.709 5 18,0 |
en acero inoxidable segun tablas DIN 11851 y 11852 : :
Mandril para expandir tubos de 5 roletes para tubos e curvas R-DIN 40 1.102 ;28,0 0.787 ; 20,0
de aco inox conforme as tabelas DIN 11851 e 11852 : :
BanbLoBKa ¢ 5 porukamu 4115 NpsiMbIX U haCOHHbIX TPy6 R-DIN 50 1.220 © 31,0 0.945 1 24,0
U3 HepXxaBeroLLei cTanm, cornacHo Tabnunyam DIN 11851 u 11852 - -
R-DIN 60 | 1.338 | 34,0 | 1.024 © 26,0 |
R-DIN 65 1.417 1 36,0 1.024 | 26,0
R-DIN 80 1.535 | 390 | 1.187 ! 30,0
R-DIN 90 1.535 1 39,0 1.1817 © 30,0
R-DIN 100 18111 460 | 1417 | 360
Tube Suggested rolling machines
Tib Aoniiadoras asonasedaa
Tpy6a Expansion Tube expander  Rolls Mandrel PeKoMeHzyeMble BanbLOBOYHbIE yCTaHOBKM
E; i6 Mandrino Rodith Aguja . .
G SP d S o | i, | G Aghe B Electical | Preumati
inches . . Awanason passansLyoBKu C e Pgnm(n % P OB Eléctricas Pneuméticas
s Z’,ﬂzﬁ? mm Z’,g,f,’ﬁ? mm Z’,gﬂﬁ? mm Cdd‘.’%,q cm?f(,&g cadt.)%g P Onektpuyeckue | [MHeBMaTnyeckmne
1 i 1
' ' ' ” F90
12:;62" 0.039 : 1,00 | 1.024 ! 26,0 | 0.945:1.102 | 24,0:28,0 | DIN/25 | R-DIN25 S-DIN25 0’3105 AP Macrol 450
(1.102") : : : @0 | ms/eo
0 : i .354” F90
34,0 110039 1,00 | 1.260 | 32,0 1.181:1.338 | 30,0:34,0 | DIN/32 | R-DIN32 somgz  |%3%° T Macrol 450
(1.338”) ! ! i 9.0) | mar
; ; : 479" =
40’0,, 0.039 | 1,00 | 1.496 | 38,0 1.417:1.575 | 36,0:400 | DIN/d0 | R-DIN40 | S-Dind0-BS 1.1/2* |04 0 Macrol 450
(1.575”) ; ; ; (12,0) | masL
52,0 5 5 5 . losst’l  Foo
0.039 ' 1,00 | 1.968 | 50,0 | 1.890-2.047 | 48,0:52,0 | DIN/50 | R-DIN50 | S-DIN50-BS 2 N Macrol 200
(2.047”) ' ' ' (14,0) | mas TH
60,0 11 ) 059 | 1,50 | 2.244 | 57,0 | 2.165:2.362 | 55,0:60,0 | DIN/60 | R-DIN60 S-DIN60 HE F20 Masterol180
(2.3627)| | 0 : e e - (16,0) | masl
700 |1 079 1 2,00 | 2.508 | 66,0| 2.520-2.716 | 64,0-69,0 | DiNves | R-DiNes | s-DiNe5-BS 2172+ | %6%0 i Masterol 180
(2.756”) ; ; ; (16,0) MG/49
85,0 ! ! o | menpeae 0787 Feo
(3467 0.079 ; 2,00 | 3.189 | 81,0 3.110:3.307 ; 79,0:84,0 | DIN/8O | R-DIN8O | S-DIN80-BS 3 200|  mase Masterol 90
93,0 i i i .866”
@ 6é1,,) 0.079 | 2,00 | 3504 | 89,0| 3.425:3622 | 87,0:92,0 | DIN/S0 | R-DIN90 | S-DiN90-BS 3.1/2" | %568 Fo Masterol 90
. : ] ; @20 | merae
104'9, 0.079 ' 2,00 | 3.937 1 100,0| 3.858+4.055 ' 98,0:103,0 | DIN/100 | R-DIN100 | S-DIN100-BS 4" B co F30 Masterol 90
(4.094”) H H H (22,0) MG/36

MTT-DIN

Clamping lug for cutting tubes from DIN 25 to DIN 100

Mordaza para corte de tubos de DIN 25 a DIN 100
Grampo para corte de tubos de DIN 25 a DIN 100
3axum ansa peskn Tpy6 ¢ DIN 25 no DIN 100

Fig. TESO-F1
Puc.
80 MAUS



Fig. TE81-F1
Puc.

MSS-DIN

Single clamping lug for rolling tubes
from DIN 25 to DIN 100.

Mordaza sencilla
para abocardar tubos de DIN 25 a DIN 100.

Grampo para fixagdo simples
para mandrilar tubos de DIN 25 a DIN 100.

3axXnM AN oguHapHoN 610KMPOBKY NpU pa3BasibLoBKe
Tpy6 ¢ DIN 25 no DIN 100.

MSM-DIN

Multiple clamping lug for rolling tubes
from DIN 25 to DIN 50
with interchangeable bushings.

Mordaza multiple para abocardar tubos de DIN 25 a DIN 50

con casquillos intercambiables.

DIN

DIN

N)

IGE

MSS-DIN

T
do MTT-DIN MSS-DIN MSM-DIN
inches
L] Sod., Sod., 50,
28,0
(11027 | MTT-DINI25 MSS-DIN/25
34,0 MTT-DIN/32 MSS-DIN/32
(1.338”)
MSM-DIN
R MTT-DIN/40 MSS-DIN/40
(1.575”) ) :
52,0
, MTT-DIN/50 MSS-DIN/50
(2.047”)
60,0
(2.3627) | MTT-DIN/6O MSS-DIN/60
70,0
(7567 | MTTDIN/GS MSS-DIN/65
85,0
(33467 | MTT-DIN/gO MSS-DIN/80 R
93,0
(36617 | MTT-DIN/%O MSS-DIN/90
104,0
@400y | MTT-DIN/100 MSS-DIN/100
on request

Grampo para fixagdo multipla para mandrilar tubos de DIN 25 a DIN 50

com buchas intercambidveis.

3axumM 419 CNOXXHOWM 6TOKUPOBKY NPY pa3sasbLoBKe
Tpy6 ¢ DIN 25 no DIN 50 co cMeHHbIMK BTYNKaMu.

R bajo pedido
a pedido do cliente
Mo 3akasy

%US TE-81



B Milk Lt
Leche = Leite = fna MonioKosasohos Ly,

Tube expander with 5 rolls for stainless steel Rolls
tubes and bends according to Roletes Lt Ly
British Standard 1864:1966 tables ok, inches ~ mm | inches ~ mm
Mandrino expansionador de 5 rodillos .,
para tubos y curvas en acero inoxidable segtn tablas R-BS 1 1.339 + 34,0 1.102 ; 28,0
British Standard 1864:1966 I I
Mandril para expandir tubos de 5 roletes R-BS 1.1/2” 1.417 36,0 % 28,0
para tubos e curvas de aco inox conforme as tabelas ; :
British Standard 1864:1966 R-BS 2” 1.417 ; 36,0 0.102 : 28,0
BanbLjoBKa ¢ 5 ponukamu 4151 npsiMbiX U ¢haCoHHbIX TPY6
U3 HepXKaBeroLLyes cTanu, cornacHo Tabnuyam British Standard 1864:1966 R-BS 2.1/2” 1.653 1 499 1.260 1 359
R-BS 3” 1.772 : 45,0 1.339 : 34,0
R-BS 3.1/2" 2.008 | 51,0 | 1.575 ! 40,0
R-BS 4” 2008 | 510 | 1.575 ! 40,0
Tube Suggested rolling machines
;ugo Anl;ocznzagoras mcome;'w'dzdas
T:yﬁc,a Expansion TUbls e)g)?nder Rolis Mgndrel PeKome::yeZ:egﬁisggg‘:ﬁﬂea;/;:nosm
3 Expansién anarino Rodillos guja . .
o, 5P G | 0 || o | e | Electiodl | Prewmati
aoms | inches mm | inches mm inches mm Cod. Cod. Cod. aonvei | Eléctricas Pneumaticas
mmmm Aloavel MM AloAnbel MM AtoNBT mm Cdd. Kog Cod. Ko Cod: Kog mmmm | Anektpuyeckue | [MHeBMaTUyeckue
i i i
. . . F90
1 0049 125 | 0.902 | 229 0.866:0984 | 220250 | BS 1" R-BS1" sBs1r |93 S Macrol 450
(254) || %04 1 1.8 [ O0SESSIICREE ) 8.0) | Ma
1912”1 5 649t 105 | 1.402 | 356 | 1.389-1.496 | 34,0:380 | BS 1.412°| R-BS1. 112" | SONMOBS 10120 [0472°) P2 Macrol 450
@81) | " Sl L : - ENO20 | pan
2" i i 5 ; . . |oss|  Foo
(50,8) 0.049 ; 1,25 | 1.902 ; 48,3 1.850+2.008 ; 47,0:51,0 | BS 2 R-BS2 S-DIN50-BS 2 (14,0) M4IL/+\ Macrol 200
) 1 1 1
2.1/2" E | 2520 | 500:640 | BS 2912 | peBs2 112 | sOmes B8 2120|0837 P20 Masterol180
(63,5) 0.059 ! 1,50 | 2.382 : 60,5 | 2.323+2.520 : 59,0+64, .1 -BS2. - - : (16,0) Mot M
: : ; s
(72"2) 0.059 | 150 | 2882 | 73,2 | 2.795:2.992  71,0:760 | BS3" | R-BS3' | S-Dngo-BS3 |GFf| 5 | Masterol 150
3y 1 1 1
. 1/2” i ; 5 | Foo
?818/,9) 0.079 1 2,00 | 3.342 | 84,9 3.307:3.504 | 84,0:89,0 | BS 3.1/2"|R-BS3.1/2" | S-DIN90-BS 3.1/2" ‘%'2%?8 e Masterol 90
| | i s|  Foo
v (‘)’1" g [0079 | 200 | 3843 | 976| 3760:3976 | 96,0:1010| BS4" | RBS4 | SDINIOO-BS 4" 950 | mas | Mesterolso
) 1 1 1

MTT-BS

Clamping lug for cutting tubes from BS 1” to BS 4”

Mordaza para corte de tubos de BS 1” a BS 4”
Grampo para corte de tubos de BS 1” a BS 4”
3axum ansa pesku Tpyb ¢ BS 1” no BS 4”

Fig. TES2-F1
Puc.
82 @ MALS



A

BS

Fig. TES3-F1
Puc.

MSS-BS

MSS-BS

IGE

Single clamping lug for rolling tubes de =
from BS 1” to BS 4”. inches ot oot
Mordaza sencilla para abocardar m;:,w conton conton
tubos de BS.1 a BS.4 . 25.4) MTT-BS 1" MSS-BS 1"
Grampo de fixagé@o simples para 4
mandrilar tubos de BS 1” a BS 4”. 11/2”
3axnm 4na oguHapHON 610KMPOBKU (.38 1) MTT-BS 1.1/2" MSS-BS 1.1/2"
Ans passanbLoBku Tpy6 ¢ BS 1" no BS 4”. 4
2’ MTT-BS 2" MSS-BS 2"
(50,8)
2.1/2° MTT-BS 2.1/2" MSS-BS 2.1/2"
(63,5) ’ ’
3"
MTT-BS 3" MSS-BS 3"
(76,2)
il MTT-BS 3.1/2" MSS-BS 3.1/2"
(88,9) e e
4”7 " _ n
(101,6) MTT-BS 4 MSS-BS 4

VD-DN

Tube expanders for rolling valve seats

Mandrinos expansionadores para abocardar el asiento en las valvulas
Mandris para expandir tubos para a mandrilagem do assento nas valvulas
UHCTpymMeHT gns pa3BasibLiOBKu ceAesl KilarnaHoB

Fig. TES3-F2
Puc.

®MAUS

i

Produced for given valve specifications
Construido segun fas especificaciones de la valvula
Construido segundo especificagées da vaivula
U3roToBnsieTcsl COrnacHo XapakTepucTUKam KnamnaHa

@



BWG - Birmingham Wire Gauge

de | 00 0 1 2 3 4 5 6 7 8 9 10 11
inches BWG BWG BWG BWG BWG BWG BWG BWG BWG BWG BWG BWG BWG
Aoums | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm | inches mm
mmmwm AoNMbl , mMm | groimsl \ MM | [rouMbl , MM | [oAMbl , mMm | groimsl \ MM | [rouMbl , MM | [oAMbI , mMm | groimsl \ MM | [roAMbI , MM | groumbl , mM | gouvbl \ MM | AonMbl , mmM | goAMbl , MM
SP — - —» 0.380:9,65| 0.340:8,64| 0.300.7,62| 0.284.7,210.259 6,58 0.238 6,05( 0.220:5,59| 0.203:5,16 | 0.180:4,57 | 0.165:4,19| 0.148:3,76  0.134:3,40( 0.120:3,05
1/4” ; ; ; ; ; ; ; ; ; ; ; ; ;
63 ] i N N ' ' " = " " = " W= n
3/8” : : : : : : : : : : : : :
9,5 B T e Y O D O O T e
©8 | * . da | | . | . . | .
1/2” B . B . . . . . .
w27 " | s s s s s s s s
TA B B
(15,9) E E E | E E | E |
” : : : : : : : : :
(%40) - . - - (S - (SN - (N - (S - OS - NS 0.4621125 0.510:128
4 1 1 1 1 1 1 1 1 1 1
7/8” ; ; ; ; ; ; ; ; ; ;
222 || - B - Sl - S - S - R - (S - (NS 0.607:158) 0.635: 16
4 ' ' ' ' ' ' ' ' ' '
= : : i i ] i i ] : ]
esall -l - == | - - - - | - 1 - |0670:17,0(0.704:17,9]0.732:18,6(0.760:19,3
’ 1 1 1 1 1 1 1 1 1 1
= 0 0 0 0 0 0 0 0 0 i 0 0 0
15311/8) e e e e - -] - - [0890122,6|0.920123,4[ 0.954124,3( 0.982125,0| 1.010125,7
’ [ [ [ [ [ [ [ [ [ 1 1 1 1
1.1/2” : : : : : : : : : : : : :
el O OE R R E B 1.140:128,9(1.170:29,7| 1.204:30,6 | 1.232:31,3 | 1.260:32,0
) 1 1 1 1 1 1 1 1 1 1 1 1 1
wele 5 5 5 5 5 5 1.310:382| 7.344! 341 | 1300 135,2| 1.420 36,0 1.454 36,9 | 1.482137,6| 1.570! 383
I B R OEOOERE R R OEEE R
” : : : : : : : : : : : : :
(5% MR B RN B 1.524:38,7(1.560:39,6 | 1.594 1405 | 1.640 :41,6| 1.670:42,4( 1.704:43,3| 1.732:44,0( 1.760: 44,7
” : : : : : : : : : : : : :
%517/ 1) 1.490!37,8(1.570:39,8|1.650:41,8(1.682,42,7| 1.732:43,9 1.774 45,0 | 1.810: 459 | 1.844 46,8 | 1.890 147,9 1.920:48,7| 1.954 49,6 | 1.98250,3| 2.010 51,0
" : : : : : : : : : : : : :
?é?;/ 5) 1.740!44,2(1.820:46,2| 1.900!48,2(1.932149,1/| 1.982!50,3| 2.024 | 51,4 | 2.060! 52,3 | 2.094 ;532 | 2.140 154,3( 2.17055,1| 2.204 56,0 | 2.232 56,7 | 2.260 | 57 4
” : : : : : : : : : : : : :
?é%/‘;) 1.990:50,5(2.070:52,5|2.150:54,5|2.182:55,3|2.232,56,6 | 2.274 ;57,7 | 2.310: 58,6 | 2.344 1 59,5 | 2.390 :60,6| 2.420:61,4| 2.454 62,3 | 2.48263,0| 2.51063,7
’ : : : : : : : : : : : : :

” ; ; ; ; ; ; ; ; ; ; ; ; ;
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GSA-5

Special water soluble grease for rolling

Grasa especial para abocardar, soluble en agua
Graxa especial para mandrilagem soluvel em agua
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