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MITSUBISHI for a greener tomorrow (S84}
ELECTRIC Obsah presentace &

Changes for the Better

= Popis univerzalni robotické bunky jako nového
konceptu automatizace/robotizace vyroby
= Popis komponent pouzitych v bunce
= Video s robotickou bunkou na vyrobu teplotnich relé
= Video ukazky s dalsim pouzitim robotického
prislusenstvi
= Melfa Safe Plus (pro praci s robotem bez nutnosti oploceni)

= 3D Vision sensor

= Force sensor




e MTSUESH How to Realize Robotic Cell Production? =«

Changes for the Better

¥ P | .
Cell manufacturing

' l[ Flexibility & Simplicity |

Productivity &
Reliability

Productivity &
Reliability

| Flexibility & simplicity |
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Changes for the Better

Issues to Encounter in Robotic Cell Production

(4) Variation in parts, frequent short

interruptions

(3) Productivity
Continuous

operation Shorter
working

hours

Cellular manufacturing

by robot
New model (2) Complicated adjustment and
adaptability startup
Shorter

startup

-y, / time
(1) Parts supply
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ELECTRIC Robots for Easy Automation

Changes for the Better

(4) Variation in parts, frequent short

(3) Productivity

High-speed force control /-\ Self-learning operation

Continuous Shorter : _
Compliance function operation working Multi-robot operation
: . Lol hours : -
Error detection. automatic restart ” mproved reliability Multi-function hand

interruptions %

Improved operability

Cellar manufacturing by robot

(2) Complicated adjustment

New model
adaptability

startup Programming by iQ Platform
(1) Parts supply \/ G

\/ 3D measurement, detection technology Easier startup method AL X EY]

Shorter and startup

No positioning jig

p—
! / ’

Simplified teaching

SIS,
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iIQ-Platform

/ Robot

_ iQPlatform
LE TN Q

Robot controller
CR-750-Q

~

ROBOT CPU(RCPU)

Capable of building large cell
Fine system control is possible by

high-speed communication with common

memory and various PLC units

/
<

J

System configuration

for a greener tomorrow @

Stand alone type

-

Robot
Rmm [ )

Robot controller
CR-750-D

\
Capable of building simple cell

Variety interfaces are available as standard
Additional axis, Ethernet, CC-Link, Encoder

input

J
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Changes for the Better

PLC

I >

Motion

— Ethernet
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Introduction to intelligent solutions

N\

XY

“MELFA SafePlus”

® 4
- B @ &
- £l 2
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Changes for the Better

Intelligent solutions

- N R
(DForce sensor @Multi-arm Cooperative
Control ~ .
» :>\ = .
Detect fitting error Handling of long work / heavy
Reduce teaching burden Contact Angle  Tnsertion|| weight work
Stable quality GOt genion Assembling without jigs
L J
< = = A N A . ] ) R
@2D* 3D vision sensor /‘f!’ .‘ y GMulti-functional gripper Soft material
¢ i - electric gripper, ( )2)&
Jig—less assembling s o AL
Parts kitting e Gripping force—Soft gripping
Parts picking lﬂai’&_‘ EEEREEEE
m dddd004
- JAS J
C Check each other\ i )
@Interference Avoidance ®)iQ Platform =
R T
Avoid crashing between Supplv total svst luti I uf i) :
robots during setting up upply fotal system solution i
Fail safe for forgetting
interlock
L4 & J
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Changes for the Better

~ (3D vision

&l

ordinated

2D vision I = 4| (O ﬂ&! ric hand
| h!z,:wt /,3/ 7 _ : ; - i ’
b ﬁ:é{ —— 7 / & z _' = ' ﬁ

@Interference £
avoidance

Electric

Force
Sensor

Gripper

3D Vision

l
o=

-
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~weecrc  Example of Intelligent Solutions &

Ly MRBEE

' 4

—
-

/|
\

Movie Example ~Assembly of thermal relay~
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MITSUBISHI - for a greener tomorrow ?,ﬁ%u
NI Robot Safety Option

m System configuration

R Tpy : Robot controller
W m < I : Personal computer
Y = H é..

RT ToolBox2

Robot safety option External device
(The figure above shows the (light curtain, etc.)
wiring unit.)

“MELIFFA SafePlus”
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Features

Saftey Function

Robot Safety Option

Description

for a greener tomorrow @

Related

Standard

Function to control the robot speed with less than 250mm/s when
Reduced Speed Control s.igr_‘:aled via safety input.signals. Two different zcr_nes. witr_"l differ_ent SLS
limited speed can be activated. Operator can be interactive while
the robot is running in automatic mode, but with safe low speed.
Function to control the robot movement range and to ensure that
Limited Range Control the robot does not exceed the set limit activated by the safety input
(Free plane limit func- signal. This function monitors four particular points of the robot SLP
tion) arm. If one of them exceeds any set plane, the robot will stop im-
mediately.
The allowable torque range is set by parameter and the estimated
L torque is calculated with the robot movement. Actual torgue (feed-
anq_u? Mnmtﬂn_ng back) is monitored and if that value exceeds the allowable torque
(Collision detection ) . _ o S5TR
function) range, the robot im medl_atel'l,r Stﬂp_E .35 STR error. This function is
necessary for the detection of collision between humans and the
robot/equipment.
Safety Inputs (Dual Safety input function for activating the three different safety 15013849-1
channel) modes. Also an easy and safe connection to a Safety PLC is possible.
Safe Torque Off Function that shuts off the motor power and stops the robot when STO
Safe Stop 1 some error occurs. 551

“MELIFFA SafePlus”
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Changes for the Better
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Changes for the Better

O/Ry bE2YVUI->32
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MELFA-3D Vision

MELFA-3D Vision

Control unit

Dedicated signal cable (10 m)

Power cable (10 m)

Camera head
(max. 2 units)

* With a built-in hub

LAN LAN
Cable Cable

Robot controller

Cable
between
devices

Teaching
pendant
cable

for a greener tomorrow ﬁ,c‘%f‘
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B o MELFA-3D Vision

3.2.Measurement Principal
This product measures distance using a camera head comprised of a projector and a camera. The
measurement principal is briefly descrnibed below.

} «—— Camera

Projector —_— .m

Fig. 3-1 Camera head

Patterns such as those shown in

Fig. 3-2 are irradiated from the projector, and these are captured by the camera. By processing these
images, the pattern irradiation range can be split into several hundred divisions, each of which can be
identified by assigning a number.

AN TRl

Pattern 1 Pattern 2 Pattern 3 Pattern 4

Fig. 3-2 Pattern irradiation example
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CAEL"’?” MELFA-3D Vision

5.2.1. Hand eye merits and demerits
| =—=p|

\_‘~

Robot

Camera head

Attachment
adapter

Hand

//\

Parts supply
/ /\/ box
Measurement operation

Fig. 54 Hand eye

Grip operation

for a greener tomorrow @

COPYRIGHT MITSUBISHI ELECTRIC



MITSUBISHI
ELECTRIC

Changes for the Better

5.3.Fixed Camera
>

MELFA-3D Vision

Fig. 5-5 Fixed camera attachment example

for a greener tomorrow @

<CR750-Q/CR751-Q
o

wr

wp [ Connect to second robot controller onward |

3D vision control unit (rear side)

L

| Dedicated communication cabl

T

Dedicated communication cable "™’

The connections do not
I have to be in particular

|_order in the LAN connector. |
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ChangesEﬂl?_rElSI?:ger M E LFA-3 D ViSion

‘ -
Mversiondo

amanagement 101
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Force sensor

for a greener tomorrow @

System Configuration

<Product Configuration=>
Force sensor interface unit (2F-TZ561)

-

SSCNET il Power supply cable 24 DC
power supply

Force sensor
. 6 LAN/USB
% Robot controller

Adapter cable

RV-F/RH-F .
Teaching pendant

(RS6TB/RSTTB/R32TB/R33TB)
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e Force sensor et )

Changes for the Better

v’ Stiffness control

Position compensation

v Pressing force control

Fixed position control
v Force detection

Copying surface

Pressing force control
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ELECRC Force sensor — movie example (1) =~

Changes for the Better

ERAD

O ZHEAEX

(AN —ENEDEF)

Connector Insertion (Error detection — Recovery motion)
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Force sensor - movie example (2) “

/

~
oUBISH *
. l‘f 2ok
/,
» I ‘-
v L :

‘

| —

Install Bearing
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= Konzultace reseni (vybér robota, umisténi, atd.)
= 3D Simulace

= Simulace pracovniho cyklu

= Realné simulace

= Studie

= Skoleni

= Aplikacni podpora

= Servis

Pripravujeme:

= Hot-line support

= Projekt management
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A HECTRiG Simulace 3D asmeacimn )

Changes for the Better

[ B < =P
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Changes for the Better

)
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5. Notes
2015-09-22 1) Reference screen (Image monitor)
MELFA-3D Vision Camera test report 4

1. Camera Head Specifications

* Model name 2F-3DV52-HEAD

* Measurement method Triangulation method (Pattern irradiation type)
+ Active light source LED projector

* Lens Mounting method C mount

Focallength 12.5mm
* No.of measurement points About 300,000 to 600,000 points

2. Testing environment Measurement Results Recognition Results
+ Working distance 750mm srRt(s): (20« FFREE(T): (20 < hd
* Field of view 210mm x 280mm
* Light environment General lighting
* Camera fixation method Fixing

2) Sample Hands

Tweezers hand
Enlarged view of claw tip
s et s i A

Claw interference

3. Testresults

i
: |
i i
1 1
| :
Work | Work | Measurement | Recognition | Suction Parallel Conveyance - Claw and claw ; :
NO. type Results Results hand J/Tweezers | probability center : :
hand i i
1 1
1 ﬂ x x x x Not tested : :
: i
1 1
2 o a a A x Not tested ! Hand open width i
3 o o A o Not tested
[ ey )
4 “ o o A o Not tested
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L Robot
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Thank you for your attention



