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Chapter One Technical Features of Bending

Machine

Section One Technical Featur€

1, Apply XTECH control system.

2. Apply servo motor feeding and bending system by numerical

control. The error of spacer frame is within 0.3mm/min and

angle bending accuracy within 0.5o.

3. There are four profile magazines for 4 different varieties of

spacer specifications. Set up size data of three specifications

for continuous processing.

4. Spacer feeds and connects each other automatically.

5. All the processing work is completed automatically except to

fill the profile and move away frame manually'

6. The equipment is designed rationally to make trouble

shooting and maintenance a convenient thing.

7. Automatically avoid the connector between spacer during

processing and cut after bending a frame.

8. All the steps could be operated manually to make equipment

debugging and trouble shooting convenient.

9. Spacer with width from 6mm to 24mm is available. Frame

size: min 250x250mm; max2000x2000mm.
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10. The max conveying speed is l20m/min. (Adjustable)

11. Air source: 0.6MPa; Power: 3P 415V/1P+N 240V 4KW.

Chart for Imported Parts ofBending Machine

Section TtYo Caution

1. Non-operator (never received technical training) must not use

the equipment.

2. Make sure the equipment grounding,

3. Air source requirement: no less than 0'6 MPa.

4. Power: 3P 415V/1P+N 240V 50H2.

5. Do not adjust the air pressure without our permission.

6. Do not change the circuit in the control box and driver

parameter of servo motor, do not modify or download control

program without our permission. Otherwise the result is for

your account.

7. Maintain the equipment and lubricate bearing and straight

orbit regularly,

No. Description Brand Place of Origin

I Control svstem B&R Austria
2 Selvo Motor B&R Austria

Relay SCHNEIDER France

4 Pneumatic Valve AIR TAC Taiwan

5 Regulator AIR TAC Taiwan

6 Sensor AUTONICS Korea

7 Pneumatic cylinder AIR TAC Taiwan

I Cutting motor DKM Korea

9 Cutting saw blade JULIA Italy
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8. Before operation, Make sure there is no trouble with the

equipment and reading on each gauge showing normally.

Then the machine could be started.

Chapter two Control System

The structure of the control system if shown as follow:

{)

(,
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There .re maiDly len pages for the controlliDg tasks, correspondiry to the keys
Fl to tr10 on the panel.

Fl: Init-page, copyright information.
fil: Main Page

F3: Matrual Op€rttion Page

F4: Shape Select Page

F5: Systeo Paraneter Page

F6: Order llanageoent Page

F7: I/0 Page

F8: DLF File Read Pase
F9: Servo Drive Eror
F10: Systen Error

These pages can be selected by the Keys Fl F10 or by the touch keys at
the botton of the page.

The detail information ofthese pages is shown in the following section.

Otr the top of every page, the page name, currenl system alarm and current date
and time are shown.

E.EE I OA la rnText 12.12.M 12:12:OO

The middle part shows CurrentAlarm, tbe latest active alarm is displayed here.

Current Alarms can be acknowledged and deactivated by press the key (Tab'.

Fl- Init-page

This page is the default page of the system. Every time the system is rebooted,
this page will be automatically showtr.
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liiltlt{ ] O]1 la ri,Tert 12.12 2!06 12 12 AA

a##Aa*fft4tu"
Automatic Alumlnum Spacer Bending Machine

i€+f7'gi4 TE

I b e.-St )I E d:'ft !(m,irlffi rS

In this page, users can type in passwords.

There are two level ofthe user right, corresponding to two different passwords.
In normal using situation, useN do not n€ed to type in password, only after the
system parameter was modified and need to be stored, the user l€vel is then
check to fullill the parameter save request.

The Commission passrdord is only us€d to modiry some mechanical parameters.
Normally, these parameters should not be chang€d,
(Commission password: 65432L Syslem passwordt 123456)

At the left side, ther€ are some flags according to corresponding tanguages. The
current system language can be chang€d by touching this flags.

F2-Main Page:
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OAlarmTex 12.122D861211200

Line f name

Af"al:" RlJ"
Bf.'a2|J'R2J.'
cI'.a3 I'ns-'.
Df'.a4-" R4-"
E J"aS I" Line !

PasternDeepth f mm

Bend V

Feed S

Bsnd S

300.00 mni/s

60.u0 %

310000.00

Itr the maitr page, the top part shown below is used to store atrd load the alumni
frame pammeter.

Line ! ruame

To rcad parameter, Iirstly type in no, of the frame parameter, then press

,ouoL
To save parameter, lirstly type itr no. of the frame parameter, then you caD also

type itr a name of the frame in EDglish, After that, press saye buttotr to sfore the
parameler.

Frame parameter is stored on CF Card after saviDg, do not depend otr Battery
power. So it caD be rqserved for permatrently.

Notice: the No. of frame p.rameter is pr€delined. From 0 to 499 is only used for
system predefined sbapes. From 500-599 is used to save self-defined sbape and

the shapes imported by DXF File.

To select a predelined frame shape, touch the sh.pe picture' then shape select

page witl be showtr, After select a frame shrpe, the main page will be shown

Beijing X-
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again, then shape parameterc can be itrputted.

Notice: After input the parameters of a frame, you need to press lh€ calculate

bufton XWX to generate bending actions.

In the bottom left part of the page, some of curreot parameters are showx,
including feed speed. bend speed. feed posilion. bend position. All of these
parameters canoot be modified.

In the bottom right part, there ar€ another four parameters.
Connector position shows the distance between the ftont etrd of current
aluminum bar a|rd next connector. This parameter is automatically calculated
during th€ rutr time. As a very important parameter to avoid connector cutting
or bending, this parameter can be modified by operator. Only ifthis parameter is
precisely same to the distance, the connector can be avoid€d.
Bar length means the length of raw aluminum bar. This parameter is directly
loaded from system parameter during the start up ofthe system,
Planed number shows how many frames are planed to be produced. Finished
number shows how many have been produced. When finished number reach
planed number, tbe producing is th€n stopped,
There are also some buttons.

ryU is used to switch between auto anal semi-auto mode of producing. In

semi-auto mode, system will stop after it finishes one piece of frame. Then, after
press foot switch, the producing continu€s. In Auto mode, system will not stop
urtil finish all the Dlaned work

l{ffii{ilffiu.gE:=] is used lo produce according to the sequence of a list of orderc. To gel

delailed information. look at F6-Order Managemenl page.

F3-Manual operation page

t0
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12.12.2W 12:12:W

ilrr 
-rE

In Manual Operation page, there ar€ ten buttons,

(

Manual Cut: This will generate a seri€s of operation: Cut
CliD->Cut Motor ruD>Cut

ual Cotrtrect: Connect Ircal and Cotrtr€ct Clip -> Push Clip ->

Ed*n" alip: Knife clip, press agaitr > Knife clip Retease

@@ Feed Forward, Feed Reverse

After press Bend Button with parameter Bend Angle inputt€d' a seri€s of

actions will be Derformed:

Cut Clip>Ktrife Clip ->Knife Up -> Krif€ Go ->K fel -> KDife2 -> Bend Servo

Act

F4-Shape select

I

Push
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OAlarmText 12.12.2OD812:12:OO

EEXAM

In this page, there ate 13 types of standard shapes and self defitre shape catr be

selected, Touch each rrea of shape will select corresponding shape and then

direct you to the main page. In main paget all parameters of the shape can be

itrputted.

Touch Self-Defitred Shape ar€a will direct you to Self DefiDe Shape page' as

followitrg picture.

12
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OAlarmTe.xt 12.12 2lEE 12:12:N

iq+t -i FeedLen

BendAng

Arc R

ArcAngle

mm PasternDeepthw mm

: OBend

Beijing

(

The procedure to d€fioe a shape is described her€:

Firstly, theshape should be separated to several actions, including feed, bend and arc.

Then, these actiors should be separately inputt€d, including actions no., action type(by

selecting fron 3 types), action parameters. After type in pammeters, press buttor "Add" to

Add this actioo. After"add" t action, theActNo. will be automstically increased.

After input all actions, press "Finish" button to linish the input and do the calculation.

TheActions No, (ActNo.) starts from 0! which neans the first action should have actno.0.

After finish€d input snd calculation, the shape can be saved or previewed.

There is also a table in the bottom part to show sll ih€ actions having b€€n inputted.

F5-Svstem Parameters

l3
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OAlarmTed 12.12.m06

RackSland

RackClip

PushClip

ConneclLocal

ConnsclClip

FeedClip

FeedLocal

CutClip

Cut

KnituUpl

KnifeUp2

KnifeGo

Knifeclip

KnifeGol

III

-

ITI

-

IT

-

TI

-

I

-Bend Min Lenglh

Ear Lengih

BarThick

Send REF Comp

BendAngleComp

ArcAnglecomP

,o_l-"1;to,S_ l

(

(

ln this page, the top part shows acting time of a lot of Air component actions. This

pamm€ters csn be modilied online to improve the elnciency ofthe machin€.

In bottom part,
aBend Min langth': th€ minimum length fmm the knife position to thc front end ofthe bar

which can mak€ it bendable This param€ter will be used as ffrst feed length of every fram.

'Bar Length": the length of the bar currently using. If this parameter is not correcg the

connectoravoiding mechanism will not work properly.

"BsrThick": the thickness of the aluminum bar.

"Bend REF Conp": this pxrameter is used to compenset€ th€ Refercnce position of th€

bender,Inputa positive valu€ here will make the angl€ great€r'

"BendAngle Comp", this parsmeteris us€d to compensate tbe bend angle.

"Arc Angle Cohp": this paramet€r is used to compensat€ the raise sngle of th€ bender when

bending an arc.

The button r.\1i:'Y:"'l can be selecled to active the automsticslly connect ofaluminum

bars.

Aciive -r:2"1'':":'.r wiu tell the system to use external encoder as position f€edbsck.

Otherwis€ use motor encoder. This can be switched onlin€.
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Notic€: do not chtnge Encoder selection during pmducing.

After modified paramet€rs, press "srve' button can store these parameters to the system.

Pr€ss 4read" butlon will rerd out them from memorf.

Notic€: Panmeters ttl ssved in CF card, not bttaery buff€red.

Prcss button I to relch advsnced setting psge. This need p.ssword level l.

System parameters page 2

OAlarmTe'd

I
I

Arc Sych Staft

&c Sych End

gend Vl

Feed V f mmls

seno v f 'ls

12.12.288612:12:OA

IJ
R(mm)

I
Ix
T
Ixp
I
I
3

Angle(")

E
IrrrI
T
I
f
f
I

Bendvfor La€e a"n
Larys Length trtt
Arc R comp f mm

Fssd Length comp U*
reeunevv f*

Frame Line comp trttxT
-
:II

In this page, Feed vetoci8 end bend velocity can be modified.

"Bendv for Ltrge" specifies a feed sp€ed ratio. when thc fram€ is rcally larg€ (single line

longer th€tl "Large Length")' th€ feed speed need to be slow down to make the frame stable'

"Arc R Comp" specifies the mdius compensation forthe arc bending.

'Feed Length Comp' specili€s the feed length compensation. When th€ feed length is not

correct, this parameter can be used to compensste. i.a F€€d 1000 mm , actually you got 1002

mm, this partmetercan be set to {.27o to makethe feed length right.
t'Fe€d REV V": This param€ter specilies the feed speed ratio to slo* down the speed when

feeding in n€gative direction.

l5
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"Fnme Line Comp'this parameter is used to compensate the length €ach line of the frame.

The bottom left part and right part h.ve all the parameters conceming bending an arc or
circle. Normally these parsmeters do not need to be modili€d after machine commission.

F6-Management

ID this page, s€veral rEctatrgle frames catr be delined previously. After press

"Order Auto", these orders will be aulomatically produced one by oDe.

The "Read" button is used to read a .csv lile whicb have order information from
USB disL" The USB disk must be insert€d itr to USBI port and the name of
tbe.csv file must be "order.csv"

"Order Num" shows how matry orders are delitred in the .csv file, the maximum
is 200.

Only the lirst 10 unlinished orders will be displaved.

Manage 0AlarmText 12.1220D8 12:12DD

B Glue Plan Done

Order Num

@@FETIEEEEEI@EEEEI
@EEEEIEEEEEIEEEEEI
@@EEEI
@@E@EIEEEEEIEEEEEI
@EEEEIEEEEEI

l6
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F7 VO ( Input/Output)

In this page, the yO status can be check€d. If needed, this I/O csn elso be forced aft€r select

"Manual Sef'.

Notice: Do Not forget to cancel the r.Manual Set,' s€l€ction after forced IO.

The light otr the top of each module show the status of correspoDding module
(preseDt or trot).

vo OAlarmText

016371 O D@n1 o D@321 O
Change

@&

o
Connectl

o

E-STOP

@
Connecl2

o

i O r,,r*rls"i -l

thil<str-n4 tR;c'k6aal

r_ Q_i t_ _q_i
r-P-i+tlipr- r- -P'u-sh- -l

t@i:o;

t xniteup2 i l, Knifeco 
it@;r8i

I Knifectip i knifeReteasf

roitoi
t"x"ii"o,if r-xlirecrizl

r_ *Q_i t_ o_i
lWorklampt lAlarmlampi

l-O;tOi
rFd;dEnalrl |r;*;aroiloi

t6nnGia:ll t connctipl

r@iroi
t'Eaictitl lFeedctipi

r_.9_ i l_ _Q_ i

tF"e oial l-i,ircrii.-
r_ Q_i r_ Q_i
I Cul | | Knifeup 

i

r_@_.i I I i

I Cutlvlotor j 5nifectiplot/r8it@i

t7
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F8-DXF File Read Page

@AlarmTet 12.12.200612:12:00

abcdefghijklmno...
abcdefghijklmno...
abcdefghijklmno...
abcdefghilklmno...
abcdefghijklmno...
abcdefghijklmno...

Line ! Name

In this page, .dxf files (AutoCAD format) can be loaded from USB disk to th€ systen.

Firstly, insert USB disk to USBI porL Press "refrEsh" button, all the liles on the disk will b€

shown in the listbol

abcdefghijklmno...
abcdefghijklmno...
abcdefghijklmno...
abcdefghijklmno...
abcdefghijklmno...
abcdefghijklmno...

A'ter having set€ct€d .dxftil€ in the listbox, th€ pr€view area rt th€ right side will show the

preview ofthe shspe. Then' prcss "accepf', system will calculate automatictlly and genemt€

a series of tctions,

Aft€r that, this shape can be saved will a pammeter romber and t name by pr$s (lie .

botton "save" orchangeto main pagg th€n start producing directly.

l8
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F9-Servo Drive Alarms

OAlarmTe)d 12.12.200612:12:n

Feed Servo Info

aabbccdd

aabbccdd

aabbccdd

aabbccdd

Bend Servo Info

aabbccdd

aabbccdd

aabbccdd

aabbccdd

12345

12345
(.;

ln this pag€, current latest alarm numb€rs and alarm t€xt fmm both servo drives will be

displayed.

Prcss button "acknowl€dg€' to acknowl€dge the alarm and show the n€xt one

Notice: In crse of servo drive rtpoft any slarmsr all the alxrm numbers should be r€corded

by the operator, These information will help to find what had happened.

Notice Normally, there will be mor€ than one alarms, you ne€d to acknowledge them all and

recorded th€m.

t9
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Fl0-System Alarms

Rtn€e OA larnText 12.12 2t)06 12:12:DA

01 I larnText
0l I larn'[ext
0l A larnText
01 A larnrText

01 A larrnText

0i AlarnTeHt
01 ,{ larrnText

01 AlarnText
0l A larnText
0l AlarnrText
0l AlarnText
0l AlarnrText
0l AlarnText
0l AlarnrText
0l dlarnText
0l AlarrnText

0l AlarnTer:t

The list of system alarms are shown below.

cLiftr. CLIN ) iih oJtrJIt! ([XG!0[)

t

,

I
2

3

5

6

?

E

I
t0
ll
t2
21

22

23

z4

25

** d8Fl".F
fiEEBEIiiR
x2olti luB
x2of€i 2d{FF

x20t*tt?&FF
x2otgi 4ilrFF

xz0til^ 5&ts
tFg6ut;
**+€F
fFe€Bj
+irit*l{*C,TiEEd
ftlElfi 

';,*iT€+FIiE
lEtsfii I'
s*{*+a
TiEEFIB*

)e0 modure 5 Error

l,lanulSel Slat€. Not Possible to r,love

thh Snape Do ool suplort S1e Bar

20
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Arc radius mm Bendingangl€" Bending spe€d o/s Conveying sp€ed

for arc bending m/s

45 50 0,15

60 39 60 0.15

80 70 0,2

100 27 80 0.2

150 0,2

200 t7 90 0.2

250 t6 90 0.3

300 90 03
l4 90 0.3

400 90 0.3

450 90 0.3

500 t2 90 0.3

550 90 0.3

600 1l 90 0.3

1000 9 90 0.3

I

Bending servo motor sngle forArc bending refer€nc€ value (only for reference.)

Chapter Four Equipment Adj ustment
Adjusting principl€: The on-processing spscer must be straight. Th€ spacer conveying tube

is cl€arand smooth. Make sure there is no clogging. deviation, obstruction and deforming

phenomenon.

Section One Bit Press Distance. Pressure and Air Volume

Adjustments

Bending bead

l. Do not adjust bit press distsnce, pressure and air volu me without ourpermission.

2. Spacerpr€ss pressure forsquare angle is no l€ss than 0.6 MPa,

2l
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Section Two Angle Compensation

l. Iros€n the bolt on the limit switch,then tighten it afteradjustneni.

Section Three Adjustment for Supply Motor

Bracket and Roller Pressure

l. Loosen blot on motor bmcket, then tighten it after adj ustment.

2. Roller pressure b 0.4-0.5MP4.

Section Four Adjustment for Guide Component Bracket and

Pressure

Guide Roller Cylinder Air R€gulator

1, Loosen bott for coDoecting clamp bracket, then tighten it after adiustment'

2. Pressur€ forconneciing clamp is 0.3 MPt.

Section Five Adjustment for Supply Clamp

Bracket and Pressure

AirR€gulator

Guide Rollet Clipper

22
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(i

Spacer Moving Cylinder CliPPer

l. Loosen bolts on the supply clamp brack€t, then tighten it afteradiusting.

2. Pressure forsupply clamp in 0.13 MPa.

3. Pressur€ for subsequent spscer clamp demsnds more than 0.5 MP5

Section Six Connecting Adjustrnent between Magazine

and Bending Mechanism.

1. Adjust the ground bolt forthe magazine bmcket.

2, Step foot-switch corresponding feed, move the magazine racket to fit th€ pmcessing

spacer io input vent about the bending mechanism. Release th€ foot-switch to lock th€

magazine in one lioe with spacer route on th€ bending m€chanism.

23
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Outside encoder

Chapter Five Equipment Troubles and Relative

Measures

Section One Actual Spacer Frame Size not Check with

Fixed Value

1 Check ifthe press roller regarding supply is loose

2. Check ifconnection between two spacers is normal.

Section Two Spacer Fail to Connect Each Other

The following €l€ments will cause connection failur€: distorted spacer'deforned sp3c€r end

connecting distance differing from set value and guiding mechanism in wmng place. The

solution is correcting and recovering machineto original condition.

Section Three Connector Fail to Avoid the Bit
Both distance from conn€cting position to bit is fixed inaPpmpriately and mal-operation will

cause evading failure Th€ solution is corrccting and recov€ring machine to original

condition.

Section Four Clamp for Supply Fail to Work

Spacer distort rnd feed vend for bending mechanism may caus€ clamp device forsupply fail
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to work Coriecting measure is to adjust machine to original state.

Chapter Six Safety Cautions

Section One Shut offthe power in Control Box after Operation

Chapter Seven Electrical Schema

Bending Machine Consol€

7, Controlling system

(

25
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Transformer 3P 380VBP 220V

(

x208R9300
X20 Bus ReceiverX2X Link,

supply for power bus,

)OX Link bus supply,

)(20 locking plates left and right
)OoAC0SLlDeoAC0SR1 enclosed

x20Dt637l
X20 Digital inputmodule,

6 inputs, 24 VDC, sink,

configurable input fi lter,

2 wire technology

x20D09321

X20 digital output module,
'12 outputs, 24 VDC, 0.5 A, sink,

1 wire technology

x20Ps2100
X20 supply module for power bus

26
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{

BendiDg MichiD€ Pne|rmatic valve arraDgitrg list

097 After quatrtitative f€€ding positioning ( 4V-210 )
081 QuaDtitative fe4ding for€ positioniry (4V-210)

075 Condecting position valve (4V-210)

076 Connecting clipper (4V-210)

071 Feediry staDd holding valve (4V-210)
073 Feedirg Clipper (4V-210)

074 Feediry Valve (4V-210)

072 MagaziDe Positionitrg (4V-210)
096 Arc/squrre exchanging electromagDetism ( 4V-230-08C )
077 Head up-down courcel (4V-230-08C)

084 llead up-down courcel (4V-210)
085 Tip maitr course (4V-210)

088 Head course 1 (4V-210)

091 Head course2 (4V-210)

083 Cutting feeding (4V-210)

082 Cutting clamp (4V-210)

078 Feeding press clip (4V-210)

086 Pressing sp.cer (4V-230-08C)

087 Pr€ssingspacerreset(4v-230-08C)

(
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