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A Study on Development of Press Brake by

Data-based Servo Control System
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ABSTRACT

The purpose of this paper is to database each
factors from experimental results and develop the
servo-controlled feeding systemn on these database.
At first,
analyzed by basic theory of bending processing. In
database, through practical by the
expert, various types of bending angel and thickness
of plate are tested and classified with SB34P and

Aluminum. For the development of servo-controlled

spring back and bending force are

experiment

feeding system, automatic feeding system is

designed and manufactured with ball screw and LM
guide and performance of the developed feeding

system is tested under condition of standard
machine tool examination. Also, Mechanical
consideration of mainframe in press brake,

development of controller based on NC, program
for servo-control are studied. Finally, based on
experimental

data, the system is operated and

compared with theoretical data
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Photo. 1 Developed feeding system

3.4 dlojgj o] 2

dlojejjoj 2ol AelE SB34P 5 mm A3 2
90° V-3 x7] Aol o) A 2 F
& 7% Zdeoz dla AFE, FAY FHE
st Zztel e ug AdEEHE 3y 7
EZze arlg Adssoh dolee g
e FIYA, QHEY, Ho], E F9o dH3
S gy dEdd o Y3tz 1 ZH
NNAelg W3y § RS232C QlEHo|2R
53 7t olFFoE HeHoAY FI
AME AANA AZ7AA dBAH U= A
ZA44E 98l AFEAeH, FH FAHLS
EDIT, FILE, AUTO, ENDZ F#4 5o} ¢t} EDIT
gug Bt AFenA s AFe dHHA
AR, & 34, A, 4, tdol, 74 F& 94¥
gt A" HAWEL FYolEn dFAYS
vigog AAE daudFES Fitod -dolH
2 ¥g, A39dt A3d FILES wdsd ==
AUTO #do] Ezjule] Zgxte] e = Hd
et exdeg o)Fse FsMFol A
HArt 53] o] TIPS dA&HoT YL Y
stz & o Zzte] FAHS ARA, EL s
A & & 5 JY=E HAFHA). Fig 4
of ZeaYe] Edit FE ZEZE YIS
o, Fig. 59 i3y &9 dijAFAE e
Ll A% FolFe gty AFNY A
27F thelE 3 AFRG vEIn dA WF
g st AME 2Z3d F& S A
2lg dolguoj2 &0 oA olFFHAY
B9l 2EZAZF WAolRFo] 7 o]F L 3

3]

o

1V
OE:
P Y

B =
off Mu rlo o

N
—_—

H Y7 EE JAPHA Hu dzdd o5ty
A4 A 2t 933 d&AYS 19
el 948 gd & FRER A, FA, 28 4
E, A9 BAE, #9 F 59 ¥l distd
dolelwo]ael &8 ostd FY ol&ny AF
AYe nels ~2EZIALT WA ZFoT 2}

CEE SuddA £Az EAE $Re 4
W A WAt 2ERAZY o
vehdd dolguols gEsHe &Y
29 & JYEE AAUS 5 nesc
Holgulol2g wRoz g 5+ U=
g Qlem, #A3PEe AW AEACIAY
AEE A

o oo X o

4 ot X fo ot N 32 (o
it g g =

Manual input

Materiat H Mlt;rl;l H M..:...
[ e 1] H”“;”"ﬂ | i Ingl s |
Pt ":::.::‘ D e 1 “;E;:*JJ

Minimum
flange length

[ovwem ]

Inner bend
radiug

ﬂange‘lengtlll_l
U Die openin{“
i

Taner bend
radins

U.,.n,,i.:m
==

Ianer bend
radius

Hn.,g,;.,mhﬂ

==
=T
e e e

Fig. 4 Flowchart of edit part

—

Fig. 5 Main Display of Servo Control Program

—419-



AF SQFAA z+ fA e FA, do|, V-E59
Z T we o)FFe HFYE F A FA
SZEYoE= Had P FEHAEBDX2)E o] &34
TEHRH, B FY Ho)F 6.0& ol &3ATt

4. A3

diojel o] 28 83 MHEA Wie HIF
Z1e] g ZE5H7e delgyols FEHE 93}
o] AMADAjtS] RG 80 Alg]lz AJF7]&E o] 43}
o dojguo]2E FAFAAH. FFHE THFNA
gyt oz AMEEE SB34P, Al F& AHE3lo
TS AANEHA MBAA 2 WS
& A%} 3t V-EFe & 38 mm, UA
of A& 5 mm, A Aoje} Zg Z+Z 100
mm X 100 mme.2 TAANI L, FILd=E 7
ZF 90", 110°, 120", 150° & M A o] i o}
ol &AYFN FIAEE ZAHIAT AH
#e A ¥ 74 FAE, FxdEE 21 ¥
A3t 4¥g AANIAY. dolEHe ABVGE
stete) 2 =AER 3 3 o HIFE HAEA
ov, Ao FAE 1 ~ 5 mm9 57HAZ Y&
o FAe W, 2ZYPAHe =7l Fo WF
utel g X tholg] o5 S AT
o] W wAsE oj2Hd ¥, 2HIE, tho]9
o], A3t FAAEZE FFFHr] 9T do
9 °15F¥ 5 AYsdch £ dFolAde o
ol9] olFFE FAHA LA FAE W
Wz & 2EZAY AV|Z FYT). SB4P
90° #gE X2 FAE 72z 1 mm~5 mmZ
AAsln FYLEe WIe 2ERFY AVE
Z2A% A7 FAZ 1 mmY o FZEe 11
1°, 2239 =a7|E 490 mmolYdi, FH7}
5 mmY Wi 920 mmE, AAZH] BF e
Ao AA3 FARZ EFE FTEUA=) &
ER39 AV FoldArh ol AA, 4= F
o] A9 wE A4 HAeZ FIPLE, 2E
249 ang 4§77 e S nd3y
t}. Fig. 6~Fig. 9914 SB34Pg} Ale] A& oA
Fre g HWAYE 7 dEE & F A o]
v A4, 294=, v-B&9 EF, AF FA F
of AAzA we S WE ex, A7 A

—420-

Z4E Ee 2 47NN AR 249 F S
g &4 HolEzA EFHE srlde ¥
AETe dehdch Beb dolguolag 75
o @37Ye RAE AYdelH ) Hgo Pa
stehz wergTh

20

| —o—90° O
B —o—100° /A/’A
16l —o—120"|__an
—O—150°
14} 0
/o

7y _____.—o/o
O

10

V/V

— a
i’_fn/”/

Feeding (mm)

S N s O ®
T T T T
-t ‘ ]

L

x L
2 3 4 5 6

Thickness (mm)

Fig. 6 Movement of die(SB34P)

18 | | —~—90° /-/A
.l —0—120° /A/-A
—a—150° |2
1| o o
-
E 2] o/o
~ _/o/
w0 10| o
£ tu]
E 8| U/
Y
= s} D/D/
4l g—
2t
o A , A . .
] 1 2 3 4 5 [

Thickness (mm)

Fig. 7 Movement of die(Al)

20
18 [

16 |

- 14 L A A o -
g
g 12
A
10
E" L O - .
o 8
H
6 —_— —v .
aF s e ——— = 7
2
0 .

Thickness (mm)

Fig. 8 Measurement & theory(SB34P)



18_-—D—~Mn§o
—O—Mea. 120
48 f-L—2—Men. 150
A14’:— . e - - 4
Ll T
~
2010: . A
= T ——
T 8
4
= st-
4 —_ —_ —_ S ——— e =]
N S ——
N
0 1 2 3 4 5 []

Thickness (mm)

Fig. 9 Measurement & theory(Al)
5. 48

E AFE dolgde)s $4&& T3 AHA
wael Iy Ade] #H ROZ, 2ERISH
7 Aol A Fe zAFoldE et 2 Fo MHE
A7t ke clFFHUEE HA - AFd,
HEHZ7) e NC3ste AE FEE, SB34P, Al
59 59 4¥¢ 59 YT dolHE AA
s APdolels dHolES ngoz A4
B doleuwo|2E oiztd Ao 2oy
o olald LAY ¢+ UEE FAHET o4& H
UES A%g H/e 2dn v 2L ZEES
dAut.

1 o]&ERUES o]$g HUF ZI FHio
$Y9E 0002 mm, HEAHLE 0.005 mm, IF
HAE 23 0003 mm o2 NC d37] &4
of Ao} FEE A=Y L FAHAH.

2. dojgdol 2 8o FHUIT AFY A
AdA AzFTA 712 3 Fdez I8y
RE AFARL) FHEsA B2 € & AN

3. BYoles W44 Ye EUE 448 Hol
Hujolas) 5% £88 A% Azgue o
Fg Ft ZE AAALE dste] o Fol
A 91 o4l 4¥¢ B 1 WAE B
Agozn d3AYel sHseta, ot $3%
AAgol e 2A 719 ez Addr.

#71

B =S “2001~20029 % AT A
FAYRE AQFHAT AL FE7ARE F
AAES AT A A7 AL 98 A7
AEYH”

F3E¥

1. Y. Alitintans and A. J. Lane, "Design of an
Electro-Hydraulic CNC Press Brake," Int J. Mach.
Tools Manufact, vol. 37, No. 1, pp 45-59, 1997
2. Kerry L. Elkins and Robert H. Sturges, "Design
of a Sensor for on-line Measurement of Loaded Bend
Angle for Pressbrake Control", Robotics and
Computer Integrated Manufacturing 17, pp. 329-340,
2001
3. Anon., "Sheet metal bending methods", Accurate
Manufacturing Company News Release, EM-105,
1989
4. 4R, "tHAGA GAEAY g {FF8 A
A", der) At =83 AW, Vol 23, No 12,
pp. 2197-2208, 1999
5 9FE, o4, #4E, 57, "HuAd A
of 2z AT AdH &, LT
3]=], Vol. 8 No. 1, pp. 22-28, 1999

zg4, “Zex FALEAZIE", ZTADTFAL
1999
7. ®5AF, ol F T, ‘L& FEAAAYW”, FEA,
1997
8. T.X. Yu, L.C. Zhang, "Plastic Bending-Theory and
Applications", World Scientific, 1995

- 421-



