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Warranty Certificate

1. This machine is warrantied against faulty material or workmanship for a period of 12 months
or 2000 working hours (whichever comes first) from the date of delivery as stated in the
Certificate of Conformity document.

2. Each model has its maximum capacities determined by our Technical Department to assure
the good functioning and longevity. This warranty will no longer be valid if the machine was
used, even for a short period of time, to perform jobs beyond its capacities.

3. Ordinary wear, defects caused by improper maintenance, user's mistakes, abuse, and misuse
are not covered by the warranty.

4. Any damages caused during transport, storage, loading or unloading operations, etc. are not
covered by the warranty.

5. The warranty is only valid if machine installation and operation is in compliance with
information on this manual and if the maintenance is carried out regularly by an VLB authorized
person or VLB itself. Compensation resulting from waste of time, commercial losses, sub
sequential damage or other costs are never covered by the warranty.

6. The warranty consists only of the free supply of parts to replace faulty parts or damaged ones
as long as they prove to be defective material or workmanship. Any other type of guarantee or
indemnification, direct or indirect, is not covered by this document.

7. The replacing parts will be delivered ex-works upon receipt of a full report on the damaged
parts made by an VLB representative. The referred report must clearly state the conditions of
work before and during the moment the damage occurred. After receiving this report, our
Technical Department must recognize the legitimacy of the claim, if needed further information
will be requested for clarification.

8. If claims prove to be unjustified, all expenses occurred will be assumed by the customer.

9. Placement of the machine as well as parts for assembling or repairing at VLB facilities and
shipment of machine will be at customer’s expenses. VLB reserves the right to retain the
machine the necessary time to repair or replace faulty parts.

10. In case of the presence of our technicians is required at the customer facilities, all expenses
related to travelling, board and hotel, ticket, round trip, as well as extra time spent (considered
after 8.00h and 18.00 h) will be supported by costumer. All other arrangements are subject to a
previous agreement between VLB and their customers.

11. This guarantee will be no longer valid if the customer had made any changes on the machine
or part of it without written authorization of VLB or when the Serial Number is changed.

12. Repair or replacement of parts under the terms of this warranty does not provide right to
extension or renewal of the warranty period.
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- CE Declaration -

Manufacturer:

VLBGROUP

Rua da Industria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL

This declaration certifies that the product bellow was designed and manufactured in conformities with:

Machines Directive: 2006/42/CE

Low Voltage Directive (LVD): 2014/35/CE
Electromagnetic Compatibility Directive: 2014/30/CE
Harmonized standard (Safety): EN 693

Harmonized standard (Circuit command): EN 954-1

Harmonized standard low tension (Electric safety): EN 60204-1

Product: ECO - Electric tube bending machine

This declaration certifies that the Machine above described, Modo ECO63, with the serial
number V00311 was manufactured in conformity with all relevant directives showed above,
namely the Machine Directive (2006/42/CE) dated 17 of May 2006 concerning reciprocal
convergence of legislation of member states, with special references to the Directive's Annex |
regarding essential health and safety requirements in connection with design and manufacture

of machines.

Vila Nova de Famalic3o, in 13/04/2021

]
-) 1Y =
‘ NIF. LDA ,
IO ) 1
POR
. TeltFax: 253013484

e-mail geral@vib-tech.com

Signature/Stamp
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Introduction

This Instruction and Service Manual comprises a wide range of elements which are according to
our technical services necessary for the correct use of the machine. The continuous observance
of the procedures mentioned here ensures an increasing production and preserves the life of all
the equipment.

The quality and resistance of all components used in VLB machines guarantee their perfect
operation, free from all problems even under the most demanding working and safety
conditions.

Every time you feel the need, contact our technical department.

Please carefully read this Manual: it contains crucial information o the correct
functioning of your machine as well as important safety procedures for all the
operating personal!

All information in this manual can be changed without previous note.
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1 — Machine Description

Technical Specifications
Approximate data (subject to change) referred to the machine in the standard version without

optional equipment. In case of special configurations, obtain updated data from the

manufacturer.
Description Unit of Value
measure
b4 Total weight of machine daN 2500
Lol
")
£ Dimensions (Lx W x H ) mm 4581 x 1093 x 1372
©
5
g
]
< Colour RAL 9003-7024
- Room temperature °C +5/+40
_§ Storage temperature °C -5/+40
=
b Instalation altitude m <1000 a.s.l. (with condensation)
o
= 1000-5000 a.s.l. (without
'g condensation)
= Moist % 5-75 (max. por 24 h)

The maximum axis speed may decrease, if the temperature fall down between +10 a +15 °C,

namely the Y axis.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL



AVLBGROUP

Table 1.1 — Technical Information

Description Unit of Value
measure
Voltage Vv 400 £10%

(-15% max. for 1 minute)
€ Type of power - Three-phase W/neutral
[

;‘;’;,. Frequency Hz 47-63
'::: Installed power (NC1/NC2) kW 9.70/9.88
(8]
2 Nominal current A 31
Auxiliary voltage Vv 24 DC
CNC Voltage \Y 24 DC
Elétric capacity - IP55
c Tank capacity | 18
« 2 |Flowrate [/min According tunning
°© T
z ::_’ performed
=] _§ Average consumption I/min According tunning
—
performed
Working pressure bar 6
(%]
-
g ‘g Air treatment Filtration unit and input
w
a adjustment with manual
cutting
Bending capacity mm 63x4
Rm=50 % 5 kgi0/mm?
Usegul lenght for bends using physical backstop of the tube mm 3000
Workinh height mm 1100
>
'§ Bending direction - Right or left, according to
Q.
S customer’s configuration
g
£
o
S
Die tool diameter mm 60
Maximum bending radius mm 135
Bending minimum internal radius mm On request
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Machine Configuration

ECO-63 (figure 1-1) was designed for bending round, square and oval tubes and profiles.

The standard programming of the ECO-63 comand comprises 15 different programs, each one,

comprising up to 15 different angles.

Figure 1-1. ECO-63
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Working Axis

Working axis are represented on figure 1-2.

Illustrative image

Figure 1-2

Working axis

- X axis— Car advance movement (OPTIONAL NC2)

- Y axis — Bending arm

- Z axis — Tube rotation

- H axis — POB horizontal movement (OPTIONAL NC2)
- M axis —Extrator horizontal movement

- Caxis - Clamp

- P axis — Pressure die

- E axis — Follower pressure die

- O axis — Extractor forward / backward movement

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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Base/chassis

Welded steel structure supports all machine components.

Supplied with height-adjustable anti-vibration feet

Bending Head

This unit contain the following bending components:

- Bending arm (1, figure 1-4) is the moving part that determines the bending angle and where

its clamp assembled (2);
- Pressure die (3, figure 1-4) tighten the tube, holding it against the tool and wiper die.

- Follower pressure die (4, figure 1-4) follows the tube during bending movement.

Figura 1-4

In this machine only can be installed 1 tool in the shaft of the bending.

The bending angle is programmed in the machine command.
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Instructions of Functioning

ECO-63 represents our latest advances in the technology that equips the ECO Series bending
machine. This powerful and intuitive technology will certainly change the concept of bending by
offering a completely redesigned machine with enormous potential in terms of its programming.

On the following pages, the basic steps of how it works are written.

Tools description

Pressure die

.

Clamp die

Mandrel

Wiper die

Bend die

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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Tooling movements (Manual and Automatic mode)

P

Position A Position B

A - Starting Point (Clamp die and Pressure die indented and Mandrel forward. The machine is

ready to start the bending process).

B — Insert tube in the mandrel (if necessary) and in POB (if NC2).

W WP

Position C Position D

C — After pressing the footpedal, a Clamp die will close, clamping the tube against the bending
die.

D — The Follower Pressure Die closes and the machine starts to bend.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mougquim - V. N. de Famalicdo - PORTUGAL
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¥ ¥

Position E Position F

E — During the rotation, the clamp die is in solidarity with the bend die. The Follower pressure

die moves forward helping the tube to be bent.

F — After completed the bend, the Mandrel moves backward.

¥

Position G Position H

G — The Clamp die and Pressure die open.

H —Pressure die and Clamp die returns to starting point.
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¥ &

Position | Position J

I = The Mandrel goes front, pushing the tube.

J — Replace the tube and close the bending die (manually) and restart the bending process.
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Adjusting Tools

Every time you feel the necessity to change the tools, these steps are essential.

All these operations should be made in MANUAL Mode.

- Clamp die (tightness) Clamp die Inductive sensor Inductive sensor

(clamp die forward) (clamp die

backward)

Bend die

Actuators

1 - Loose the actuators and move them towards the inside of the screw.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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2 - On the control panel (Manual mode), push carefully Clamp Die forward, till touch the

Bending Die

3 — After that, move the advanced actuator until the light of indutive sensor turns on.

After that, tighten the respective actuador.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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4 — On the control panel (Manual mode), move backward the Clamp die enough to remove

the tube. After that, move the Back movement actuator, until the light of the indutive

sensor turns on and tight the actuator.
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- Pressure die

Before start the tunning of this shaftclose carefully the Pressure die unti its maximum limit
(pressing the respective button on the panel control). It is IMPORTANT to assure that the
Pressure die movement, will not crush with the Bending die and Wiper die (if needed, put away
the Pressure die manually— Figure A) leave a distance of 15/20 mm between the Pressure die

and the Bending die.

1 - Insert the tube and close Clamp die (B), on the control panel move forward the Pressure

die.

2 — Adjust manually the Pressure die until it does a slight pressure on the tube.

(Attention: DO NOT MAKE CHANGES TO INDUCTIVE SENSORS)

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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- Wiper die

1 —The Wiper die is mounted in the concavity of the Bending die. Its tangential position
makes it function as an extension of Bending die itself, minimizing deformations within the

bend.
- Mandrel

1 — The mandrel stroke adjustments, are carried out using change stroke limit actuators.

This operation should be carried out only by specialized personal.
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=

2 - Corrections and adjustments to adjust the position of the Mandrel are made in the

tunners of the rod that holds Mandrel.

- POB (Distance between bends) (OPTIONAL NC2)

C—

i Distance between bends

1 - Attention: This model is equipped with Hydraulic clamp. Its activation (open/close) is

made in the selector in the foot pedal command.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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- Vertical Clamp (OPTIONAL)

The vertical clamp, was developed to facilitate the extration square and rectangular profiles

after bending, keeping the normal operation of the machine.

’_-]:[ ° ’

A <m— v H —
N

i 1 — 0

A) After applying the cylinder to the tool shaft B) Conect the hydraulic hoses C) In position 0
the tool is open D) In position 1 the tool is closed.

NOTE: The tool only can be open to put and remove the tube after bended. During bending

the tool must be closed.

Always keep your hands away from the tool.

NOTE: Whenever this option is installed, this set must be referenced. So, in
manual mode, press the pedal for the machine to reference, the arm moves
forward a little and comes back. Since this moment, tou can work with the

machine.

During bending process, keep your arm away.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL

22



AVLBGCROUP

- Rod Support

2

Rod Support

5 6 7 B 9 i 4 m o Mo ir oW

.

To align the rod support, we must make sure that it is aligned with the POB (see red line), In

other words, its tuning depends on the CLR you intend to do (as shown int the image above).
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2 - SAFETY

Introduction

All models are equipped with several safety devices, avoiding possible injury to the operator,
possible damage to the machine itself. An electrical sensor placed inside the machine head
prevents the machine's rotation from exceeding 1902 * (clockwise) or 02 (anti-clockwise): in the
event of a remote rotation reaching any of these values the safety is activated, and the machine
immediately interrupts the duty cycle, thus preventing any damage to the machine components
or injuries to the operator. Two emergency systems (buttons) are positioned in strategic

locations, easily within reach of the operator.

Warning

* The user must read and understand this manual perfectly.
*The use of this machine without safety means is prohibited.

After this explanation, the manufacturer is oblivious to any event, due to the misuse of this

machine. *

In special cases and with the express consent of the customer, it is possible to increase this
value to obtain tight radii.

Technical support

For every situation in curvature there is always a solution: do not hesitate to consult us. We

are certain that the CN2 Command will be the right choice to carry out your most ambitious

work.
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Individual protection equipment

Operators and maintenance personnel who carry out various operations on the machine must
use personal protective equipment, for example, glasses, boots, and gloves to eliminate any

risks associated with the various activities that are being carried out.

The clothing of machine operators and maintenance personnel must comply with the
essential safety requirements specified in Directive 89/656 / EC, 89/686 / EC and the laws

in force in the country where the machine is installed.

Do not use accessories or jewelry, including bracelets, watches, rings or necklaces, when
carrying out maintenance operations in which it is necessary to operate in an unprotected

area to avoid mechanical risks, such as dragging, entrapment or other.

Wear safety shoes and protective gloves during all operational steps, tool changes, loading,

unloading, handling of parts and machine configurations.

Protective clothing Hand protection Protective footwear Eye protection
must be worn must be worn must be worn must be worn

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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3 — Operating modes

The numerical control allows to operate this machine in three different modes:

Manual Mode

In this mode, the operator independently controls all machine movements. It is mainly used to

fine-tune and check the movements of tools before starting work, such as:
- Clamp die (see procedure page.18)
- Pressure die (see procedure page. 21)
- Mandrel (forward and backward) (see procedure page.22 and 23)

It is also used to reposition the tools whenever an Automatic Mode and Programming cycle is
interrupted.

Automatic Mode

This mode is very useful to execute a bend with the same angle several times.
- Plan positioner is not available in this mode.

- Unable to save information for later use.

Programming Mode

This mode allows the operator to program and save different jobs (up to 25), with 10
operations each (bends and rotations). At any time, the operator can reproduce a previously
saved work.

WARNING - VERY IMPORTANT

Before start with Clamp die, close and hold
the bend die to ensure the union of the

tools.

0 Read the Software Manual specifically for more detailed information.
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4 — Machine installation

This chapter describes the procedures for handling and installing the ECO. The procedures
must be followed if the machine needs to be moved. The same procedures must be followed
when the machine is dismantled.

Transport

For the purpose of transport these are the weights of the isolated elements

Description Weight (daN)

Machine 2500

The machine must be transported to the place where it will be installed using a forklift or an
overhead crane or other similar device. The machine is equipped with its own devices to be able

to be lifted. Your machine was subjected to rigorous tests before leaving our facilities, however,

some damage may eventually occur during transport. Please notify our services of any anomalies

A DANGER

after receipt.

Overhead

Crane

Stay out from
ﬂ under suspended
loads

Placing

No foundation is required to place your machine, you just need to find a solid floor for that
purpose. After determining its correct and definitive position, it is mandatory to fix it to the

ground.

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL
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Electrical installation

All models are supplied for connection to the mains with 380V, 50 Hz.

The connection cables are L1, L2, L3 + N + T (depending on the model).
When installing the machine, pay attention to the earth connection, for the safety of those who

operate the machine.

(. )
RISK OF ELECTRIC
SHOCK
Disconnect all sources of
supply prior to servicing.
. J

To make sure that the connection is made correctly:
1- Turn on the machine, (make sure that the security buttons are deactivated),
2- Access the manual mode on the digital control and try to move the Mandrel (Front and
Back) by pressing the respective buttons.
3- If the Mandrel does not move, replace the L1 connections with L2 connections at the plug

terminals.

IMPORTANT NOTE

The start-up / installation of the machine must be carried out by a specialized technician, and

it must be fixed to the ground before starting any work.

If there is any doubt, contact our technical department.
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5- Preliminary inspection
After carrying out the operations described above, your machine is now ready to Bend.

Clean the tube carefully, removing possible irregularities.
The clamp will close, holding the tube (models with POB).

In Auto Mode, press the pedal or the Home button.

P wo N

The head rotates and after completing the bending process, it returns to the starting

position.

5. When the objective is to obtain the perfect bend consistently, several factors can be
considered, each one no less important than the others. Before making any bends, it is
important to check that the bending machine is operating correctly - it is necessary to check
that the tightening and loosening of the tools, the rotation of the bending head or arm and
the mandrel extraction are being done in the correct sequence, indicated:

6. The mandrel is positioned at the tangent of the bend to be made.

7. Clamp die get in;

8. Pressure die in;

9. The head rotates clockwise;

10. The mandrel extracts;

11. Clamp die and the pressure die retract;

12. The head returns to the zero point.

After verifying that your bending machine is working correctly, make sure that the surface of the

tubes you are going to bend are free of imperfections, both inside and outside. These

imperfections, on the outside of the tube, will scratch and damage the slots of the tools, wearing

them out prematurely and on the inside, they will quickly wear out the Mandrel.
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6 — Mounting the bending tools

1. Assemble the tools on the machine: ensure that the bending tool is in the correct position
and the key is in the correct position, without being loose. If there are chips or do not fit
properly, it will not bend effectively;

2. Position the clamp die against the bending tool. The slits on both sides should fit perfectly.
Make any necessary adjustments.

3. Adjust the follower pressure die. The groove of this component must exactly match that of
the bending tool. Make sure that both the front and the back of the Pressure die are aligned
with the tool. Since the pressure die holds the tube against the tool during the entire
bending process, make sure that its length is long enough to follow the desired bending
radius.

4. Check the wiper die when using special tools. The tip of this component should fit perfectly
with the tool. The radius in the center of this should coincide with the radius in the center
of that. The exact position of the wiper die is immediately behind the tangent bridge, that
is, the place where the bend will be made.

5. If you are using a Mandrel, advance it slightly after the tangent point. Make sure it is
moving forward and retracting in the correct sequence. The Mandrel must advance to its
previously defined position before the tube is inserted. After the bend has been made, the
Mandrel should retract. Check if the material the Mandrel is made of, is the same material

as the tube you want to bend.
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7 — GENERAL DEFINITIONS

When a tube is bent basically two things happen: the outer wall of the tube changes, weakens
and the inner part is compressed, deforming.

The minimum tools for bending a tube on ECO series machines are the Bend die (around
which the tube is curved), the Clamp die (which allows the tube to be kept in the correct
position as it is being bent) and the Follower pressure die, which can be fixed or movable
(which accompanies the tube while it is bent). With this minimal tool it is possible to obtain
satisfactory bends in thick-walled tubes or with large center radii.

When bending a thin-walled tube or with tight center radii, special tools are required which,
in addition to the previous components, include a Mandrel and Wiper die to obtain bends
with good quality: the Mandrel minimizes the alteration seen on the outside of the tube and

the Wiper die eliminates deformations inside the tube.

f=—TUBE—+|
oD

WALL
THICKNESS

+

LINE OF TANGENCY
-,

BEND ¢
RADIUS

NOSE SETTING =1 it
PAST TANGENT

It is important to remember that the tool is as important as the bending machine. Most of the
time it is the tool that will decide whether the bend made has good or bad results, and for this

reason it is very important to pay all the care when purchasing the tools.

Likewise, the use of poor-quality tools or their adaptation for purposes other than those for
which they were specifically manufactured will, in the long time, prove to be a bad option, since

their wear is very fast and the quality of the bends obtained will not be ideal.
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When new tools are purchased, it is always advisable to buy complete sets included in the
standard tool- Bend tool, Mandrel, Pressure die/ Rollers and Clamp die in order that its

integration and combination be perfect.

The lubrification is also a very important point in obtaining good bends - this can consist
of oil, grease, or a paste of its own and the type of lubrication to be used will depend on the
composition of the tube to be bent. An abundant amount of lubrication can be applied to the

mandrel and the inside of the tube, avoiding its use in the Tool or in the Clamp die.
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8 — Glossary

- Bend die

The Bending tool or Bend die, made of
tempered steel alloy, it is the main tool
that will determine the radius of bending
of the tube. It is important to choose the
width, length, and type of texture inside
the Bend die.

After properly cleaning the surface on
which the Bend die rests, mount the tools
on the bending machine so that this

component is not loose.

- Clamp die

The length of the Clamp die is the same and
has the same texture as the Bend die: the
basic function of this component is to hold
the tube firmly during the entire bending
process.

Clamp die — Check if the lenght of Clamp die
is the same of Bend die.

Them, touch it to the Bend die — the gutters
of Clamp die must match exactly with the

Tool.

Adjust the height of the Clamp die.
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- Pressure die

The pressure die is used to maintain constant

pressure on the tube at tangent where the bending is

occurring - The length of the pressure die depends on

the degree of bend of the part being bent. (can be ‘
replaced by rollers).

The gutters of Pressure die must exactly match with "
the ones of the Tool - It is also important to check if .
the lenght of pressure is large enough to follow the

entire bending radius and if the ends of Pressure die

are aligned with the Bend die. Medium pressure must

be exerted on the tube.

- Wiper die

The Wiper die is mounted on Bend die with the end
positioned close to the tangent point. Its primary
function is to prevent wrinkling on the inside radius
of the tube.

Wiper Die — In the same way, the gutters of Wiper
Die should exactly match with the Bend die. The

Radius to the Center of this component must

correspond exactly to that of the Bend die.
When positioning the Wiper die, it should not pass the tangent point of the Bend die - its
correct position is just before that point. Then, the best way to correctly adjust this
component is to insert the tube into the Mandrel, place the Clamp die against the Tool and
then move the Wiper die forward, by hand, as much as possible (tap the back slightly until it
does not advance further). The material used in the manufacture of the Wiper die must be
the same as the material of which the tube is composed, that is, an aluminum-bronze Wiper
die must be used when bending stainless steel, titanium, and other less common materials
while a Steel Wiper die should be used when bending aluminum, steel, mild steel, and copper.
If a mandrel is used, advance it to the tangent point (check its advance and retraction
according to the correct sequence) - the mandrel composition must be the same as previously

indicated, according to the material to be bent

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL

34



AVLBGCROUP

- Mandrel

Generally, the Mandrel is made of the same
material used in the Wiper die, usually steel
or bronze, depending on the material to be
Bended - its function is to prevent the
outside of the tube from changing
significantly. The choice of the suitable

Mandrel is very important in the final quality

of the bends.

There are five types of Mandrels:

1- Standard - used for thick-walled tubes or large center radius.

2- Standard machined tip - used for applications identical to the standard, but the tip is
machined to correspond to the Radius at the Center of the bend, providing greater support
inside the tube.

3- One ball mandrel - used in many cases as it covers a wide range of applications. This type of
mandrel can be composed of one sphere or more than one.

4- Thin wall mandrel - its length is one size below the mandrel of a ball: the spheres are closer
to each other providing greater support inside the tube - the force is sacrificed in favor of

greater support.

(%))
1

- Super thin Wall mandrel - its length is two sizes below the mandrel of a sphere.
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9 — Trouble Shooting

When the tube breaks:

[

. Material does not have the proper elongation properties.

2. Tube slippage in the clamp die — Adjust pressure or use diferente gutters on Clamp die or
Bend die;

Too much pressure on Pressure die — Reduce pressure;

Tube is wrinkling and becoming locked between the mandrel balls — Use a thin wall Mandrel;
Clamp die pressing on mandrel balls — Reduce pressure on Clamp die

Not enough lubrication is being applied, wrong type of lubrication is being used;

N o v W

Mandrel is advanced too far forward past tangent. Move mandrel back.

When the tube wrinkles:

1. Tube slippage in clamp die — Adjust pressure or use diferente gutters on Clamp die or Bend
die;

2. Mandrel is not far enough forward - Advance Mandrel a little past tangent;

3. The Wiper die is not on correct position;

4. The Wiper die is worn out or doesn't fit properly - Check Mandrel is not far enough forward.
Too much gap between Mandrel and Pressure die - Try larger Mandrel;

5. Too much lubrification.
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1 — Lifting at the end of the bend — Reposition the mandrel behind until this elevation is

practically gone (is the ideal way to understand the best location of the mandrel)

2 — Irregularities within the bend (Wiper die area)- Move forward Wiper die closer to the

tangent. / Check the parallelism of Wiper die. / Wiper die at the end of life.

3 - Crease at the beginning of the bend and bad perpendicularity — Check the parallelism of
the Clamp die with bend die. / Check the perfect contact between the tube and the thightening

tools.

4 — Partial wrinkle of bend (between 452 e 902) — The interior of the Bend die is not concentric

/ Pressure die tuning.

5 — Total wrinkle inside the bend (with the correct positioning of wiper die and mandrel. -

below size. / Increase grip strength, only after checking the position of mandrel and Wiper die.

6— Collapse with or without wrinkling across the bend. — Advance the mandrel until a slight

elevation appears (most mandrels must be slightly ahead of the tangent)

7 — Bumps caused by mandrel balls — Friction of the tube, slightly relieve the pressure of the

parallel, decrease the convergence of the Wiper die. / Very soft tube material.
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8 — Excessive collapse after removing the mandrel. — Check friction during bending; decrease
the strength of the pressure die, decrease the convergence of the Wiper die., etc. / Change from

simple mandrel to 1,2,3 balls.

9 — Deep marks in the tightening zone, indicates that the tube slips during bending. — Reduce

the pressure carried out by the pressure die in the tube. / Increase the clamping force.
10 — Tool marks in the center of the bend. — Measuring tube superior to tools.

11 — Deep marks on the inside of the bend and Wiper die. — Decrease the convergence of the

Wiper die. 1st to 2nd. / Use more or better lubrication.

12 — Tool marks in the center of the bend and in the clamping zone. — Reduce the pressure of

the pressure die. / The inside of the tools is different in size from the tube.
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10 — Preventive Maintenance Plan

Maintenance procedures are essential to increase the machine's service life in order to reduce

downtime and increase productivity rates.

Basically, maintenance procedures can be divided according to the nature of the intervention

and the type of work to be performed.

Thus, the maintenance procedures are as follows:
1. List of lubricants, capacities and corresponding information;
2. Check the skid lubrication units.
3. Inspection of toothed belts.
4. Bearing lubrication.
5

Fill the hydraulic plant.
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Procedure
1 List of lubricants, capacities, and corresponding information
Machine Tube Bending Machine
Model ECO-63
Machine unit Hydraulic System
Ref. Lubricant Unit to be Quantity of Frequency Operation
supplied lubricant (l)
1. Galp Hidrolep 46 Hydraulic Plant As required Once a year Fill the hydraulic
tank
2. IRMCO GEL Mandrel / Rod As required Replace when | Fill the lubricant
lubrication unit finished with these
mechanical
components
3. POLIALFAOLEOFINAS | Gearmotor. As required Replace when | Fill the gearmotor
synthetic oil finished
ISO 320 cSt
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Procedure

2. Check the lubrication units of linear bearings.

Machine Tube Bending Machine

Model ECO-63

Machine unit | Forward movement guides and lateral movement of the POB and ball screw.

Frequency 170 or once a week Time Consumed (min) 5
(Hours)

Machine Stop

status

Number of 1

Operators

Intervention

Area

Axes of Forward movement ( X axis) and POB lateral movement (Y axis)
Machine

Tools Conventional Tools.

Needed

Perma Flex 125
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e POB of extrator
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e Positioner



AVLBGCROUP

e Follower

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL

44



JAVLBGROUP

e Fixed arm
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Procedure
3. Inspection of toothed belts.
Machine Tube Bending Machine
Model ECO-63
Machine POB car.
unit
Frequency 1000 Time Consumed (min) 20
(Hours)
Machine Stop
status

Number of 1
Operators

;
== innnnnnnnnnnn

Intervention
area

Axes of

Machine POB car lateral movement (Y axis) — Remove Shield
Tools Conventional Tools.

Needed

HTD — 784 — 8M L=30m
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e Tube Rotation
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Procedure
4. Bearing lubrication
Machine Tube Bending Machine
Model ECO-63
Machines Unit Positioner
Frequency(Hours) | Every 1000 hours of work Time Consumed (min) 10

Machine Status Stop

Number of 1
Operators

Intervention Area

Tools Needed Conventional Tools.

Lubricant LGS LUBRICANTS — MULTIPORPOUSE 2
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e Bearing lubrication grasser
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Procedure
>. Fill the hydraulic plant .
Machine Tube Bending Machine
Model ECO-63
Machine Hydraulic Plant
unit
Frequency Oncea a year. Time Consumed (min) 10
(Hours)
Machine Stop
Status

Number of 1
Operators

‘ == ——
Intervention /
Area

1¢9 20
Tools Conventional Tools.
Needed .
Galp Hidrolep 46
Process Remove Shield (12) and fill the hydraulic Plant (22).

description
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11 - Spare Parts List

AVLBGROUP

INTERNATIONAL | ESTIMATED BY THE
REFEENCE MANUFACTURER
AXIS TYPE AMOUNT USED
NOT
OBLIGATORY**
LINEAR
POB OF EXTRACTOR BEARINGS 4 RGH35CAZ0OH 16.000h
LINEAR
BEARINGS 6 HGH20CAZOH 16.000h
LINEAR
POSITIONER BEARINGS 1 HGW20HCZOH 16.000h
HTD-784-8M
BELT 1 L=30m 4.000h
LINEAR HIWIN
FOLLOWER BEARINGS 2 RGW35CC_ZAH 16.000h
LINEAR HIWIN
FIXED ARM BEARINGS 4 RGW35CC_ZAH 16.000h

** Expected Consumption Time, this information is provided by the supplier of the mechanical
component. The calculation made considers normal working conditions and the execution of
maintenance procedures according to the predicted intervals.
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12 — SAFETY PROCEDURES

To operate the machine according as safety and health essential rules operators, people
responsible for installation, operation, maintenance, and service of the machine should read

and follow the procedures below mentioned, ensuring the safety of all personnel.

1. Make sure you read and undestand all the instructions in this Manual.

2. Cleaning the movable components of the machine, as well as its maintenance, should be
performed always with the machine unplugged from its power supply;

3. Do not open the electric switchboard with the machine turn on; turn off the main switch
to cleaning.

4. Operators should keep their hands away from the tools when the machine is operating.

5. Wear suitable boots, with steel toecaps.

6. Do not touch high voltage connections, such as transformers, motors, switches, or electrical
contactors with wet hands.

7. Inthe event of a power failure, turn off the machine immediately.

8. The position of all emergency buttons must be well known so that it can be an activity
without even looking at them.

9. Make sure that it is possible to move freely around the machine and other equipment - the
soil around it must be clean and dry and the surrounding area properly lit.

10. Do not change the parameters or any pneumatic, hydraulic, or electrical settings.

11. All electrical cables must be properly protected. Always check your insulation. Do not stain
or remove the warning signs on the machine.

12. Check the safety of all equipment, such as safety guards, emergency buttons, state of

conservation of hoses, wires to prevent them from deteriorating.
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13 — Attachments
> | Jos) $ @) o
&
L
o e
a l=> 2 -
| &
&D:E
1372
1110
| .n +
6—
[ - — 866.
o o !7

8]
&-an m-m/

185y

- e o - [}:[:
o ||o m éﬂtcfs
?v.':'g'agq H 5
AHE k‘ %% "
- Bl e 14
S B Sl
: 3] 2f— []J v
"posm . L E“i E
=il el [ B —
i B D
? = g
‘ 614
660 R
b | » 4\ ) | 5]

VLBGROUP | Rua da IndUstria, 40 | 4770-367 Mouquim - V. N. de Famalicdo - PORTUGAL

54



