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Product Lineup LCM100 is introduced on another page. p P.28

LINEAR CONVEYOR MODULES

Dedicated for LCMR 200

Single-axis robot GX series P.20
Controller YHX P.22

Efficiency of time and space in production

Yamaha’s answer to Next Generation of Production Line design —

Note. As the figure shown above illustrates CG images, they are
different from the actual product.
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Adding productivity to the transportation process

Convert transfer processes into “value-added” Production line using
assembly processes. St LCMR200

$!

Cost reduction

transport time,

]

Save space.

Operation directly on slider |

\‘ 5 Bi-directional move|

| Capable of
circulating /
cycling motion

|Direct positioning| | Smooth acceleration and deceleration |

—

stop
ey
L= e

Controllable line length Max. 25.5m*

Number of simultaneous Max. 64units*
controllable sliders
* It may differ depending on the system configuration.

Advanced linear conveyor module with high speed transport.

Able to Complete o
perforr_n Individual ID absolute position Built-in driver
narrow pitch e system and
. recognition. : .
and high speed No origin process/ \ reduced wiring.
transport. needed.
» Reduction of Tact Time in transportation » Improved Productivity
» Flexibility in line design » Reduces line design time
» Easy maintenance » Space saving design
» Low operation cost » Durability
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LCMRZOO Product Lineup

From ordinary “passive flow” to “active position transport”.
By converting conveyor flow into active production process
improves profitability.

Mechanical tolerance between robot sliders

B0 | s

{

S

Maximum speed
2500 mm/sec’

*Speed will be reduced to 2,000 mm/sec
if dynamic load is over 10 kg.

Maximum acceleration

1.3 G (Atdynamicload of 1 kg) j

h comparison of LCMR2 conventional conve

Conventional type conveyors
+ Mechanical stoppers or sensors are required at each stop + Direct driving of the slider.
position. + Stop positions are controlled with position data in program.
- Complicated control due to various conveyor components. » No mechanical stoppers or external sensors required.

- Stopper adjustments are required each time the stop » Maximum speed of 2.5 m/sec for better transfer time.
position is changed. + Adjustable transfer speed for total line flow coordination.

- Fixed productivity rate. + Actual task times can be easily monitored.

« Various adjustments required

Speed control /\  Same speed required on entire conveyor Able to specify the speed and acceleration speed individually

Operation control X One (fixed) direction Bi-directional and distance can be set individually for each carriage

Smooth servo-controlled acceleration, deceleration,

Travel / Stops X  Physical impact at mechanical stop and incremental move

Number of system

X  Stopper or sensor required at each stop position
components PP q PP

No mechanical components required for stop position

Mechanical tolerance between sliders
(between total sliders) +/- 30 um

Accuracy /\  Additional support is required to increase accuracy
A

Assembly work can be performed directly on
carriage supported by high-rigidity guides

Rigidity

Additional support is required to ensure rigidity

Simple modification of line layout by modular design.

Line flow changes X  Requires stopper adjustments at each line flow change - .
Stop position can be changed in program

©0]0|0|O0|0O0|0O0]|0]|O

Footprint /\  Certain space is required Space saving design

s 10



Superior performance that improves the transfer environment.

POINT 1

Transfer time is shortened to increase the production volume.

® Comparison between LCMR200 and a conventional conveyor Increased yield by approx. 80%

LCMR200

: Ll L L. L_LJL.L._.L IE
o ey | HARRREEEEE

* Subject to user’s operation setup.

50%

reduction
in tact time

(Yield per min.)

High-speed Direct positioning Work on the slider is
ovement ib

Transfer time is reduced from 6 to 3 seconds.

i Linear motor drive for Optimum acceleration/ élider is supported directly
. high-speed transfer . deceleration ensures a by-a highly rigid guide
smooth deceleration and stop

Conventional conveyor

Deceleration Retraction

Slow transport due to Requires some distance All stop positions require Workpiece retraction Returned back to the line
frictional resistance for deceleration a sensor and stopper is required because the Note. May vary depending on conditions
system does not have rigidity

POINT 2

Easy modular connection with Connecting Plate and Connecting Unit

Mechanical connection by Connecting Plate and signal communicating by Connecting Unit. Simple yet, secured connecting method of
modular system.

‘ M End plate
Q\End unit
\\ Connection

plate

! Connection
Connection

\ [plate \ Connection
\End plate (s
@End unit

3
o
a
c
)
7]

10A8AU0 Jeaul]

-
(@]
<
A
N
o
o

e @

11



. 12

LCMRZOO Product Lineup

POINT 3

Saves space through proximity installation of forward and returning modules
<Cable extraction direction can be selected (- (ZE1) >

Since the cable extraction direction of a module can be selected, the degree of freedom in electrical wiring is improved when installed
on the equipment. In particular, when the cable extraction direction is reversed on the forward and returning modules in the horizontal
circulation layout, the module pitch can be made close to the shortest level of 200 mm. This can shorten the cycle time and reduce the
installation space during circulation. In addition, the LED indicators that show the module state can be visually checked from both the
front and rear sides of the module.

Cycle time reduction
during circulation

20

Coordinate
direction

Coordinate
direction

The module state can be checked.

LED indicator LED indicator The indicators can be checked

(Cable extraction (Cable extraction from either the front or rear.
surface side) surface reverse side)

POINT 4 POINT 5

All the sliders can be operated / Top enclosure design for protection.
programmed independently- Top enclosure was designed to protect the internal mechanism
Speed and acceleration can be programmed by each move. from any fallen object during line setup process.

All carriages can be controlled individually.

POINT 6

Mechanical tolerance between sliders +/-30 ym (Dowel hole standard)

Due to tis machined accuracy, each carriage has own tolerance at one stopping point, however, LCMR200 can limit the slide machine
difference to +/-30 uym, and is suitable for high precision process. As RFID, etc. is not necessary, cost reduction is possible.




POINT 7

No origin process needed

Newly developed high-precision full-range absolute server
eliminates the need for return-to-origin. The operation can be
started and stopped easily, so there is no time loss even when
starting or restarting.

High acceleration rate

High speed motion between an extremely short distance is
possible even in a high density process or pitch feed.

Recognize slider’s individual IDs

All sliders can be identified when the power is applied.

POINT 9

POINT 8

Low profile structure

By adopting a newly developed linear motor, the module height
is approx. 30 % down compared to LCM100. The space under
the frame can be effectively utilized.

LCMR200

t 175

175

Built-in driver saves electrical wiring

Motor driver is incorporated inside module and entire LCMR200 is controlled by YHX controller through YQLink cable. It also

contributes to space saving inside the control panel.

Robot
cable

T
.

LCC140

]

LCC140

LCC140

LINK cable

POINT 10

LCMR200

Built-in driver

Reduced wiring

Concentrated control by the YHX controller

Including the operation environment, all sliders and single-axis robots on the transfer process can be controlled.

POINT 11

Simple control with the standard profile

According to the commands from the host PLC, it adopts a simple control method that operates the sliders and single-axis robots as

positioners
[ Features of YHX standard profile

® Eliminates writing ladder logic codes.
® Adding operation through a pendant.

® Perform simple direct value operation and specific point-to-point move.

® Servo ON of any slider individually.
® Obtain alarm information through the host PLC.
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LCMRZOO Product Lineup

Versatile and value added transport
between work process.

Improve cycle time and reduce line floor space. @ |d $ i E

Reduce Improve Cost reduction Save space.

Increase productivity and cost performance. ransport time, iy,

POINT 12 Direct drive} [Slider backward travel} @

Process sharing

@ Carriage is bi-directional and one work station can perform more than one task. Saving total line cost and floor space.
@ High speed bi-directional move and simultaneous independent operation of multiple carriages.

Conventional method LCMR200 Eliminating duplicated work station
Requires two duplicated work stations in one line
<Process flow> e ff’f‘fess flow>

A= ) => Q) => A % AT E

Duplicated tasks

Bi-directional feature reduces total line cost = /\
assembly cost /

POINT 13 [Direct drive [Narrow pitch operation| @@

Variable speed control between work stations.

® Servo controlled direct drive eliminates mechanical stoppers and position sensors.
® Simple position setting by entering point data in a program.
@ Flexibility in setup for production lot change

® Saving flow time by narrow pitch incremental move and high speed move.

Narrow pitch movement




POINT 14
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Assembly can be done while parts are on the conveyor.

® The highly rigid guide enables assembly and processing on the transport line.

® No need to reposition parts to/from conveyor. Floor line space is reduced substantially.

Process _______ =S N2

! S—

I

| g

I

I

I
Equipment e
space =

@lelalCaritelptzINaal=ialelel  Parts need to be moved to the work bench

E:

space

Equipm;s/

Assembly work is done while parts are on the conveyor

\/Floor space reduced

POINT 15

Easily serviceability = Easy troubleshooting

® Covered structure of module keeps internal mechanism free

from foreign objects.

® The environment-resistant magnetic sensor is resilient to

contamination.
® Easy positioning with no precision setting.

® Non-contact motor and linear scale design eliminates

mechanical wearing.

@ Low particle generation (only mechanical contact is guide rail)

® Standardized components reduce spare parts SKU.

a minimum.

Sleek and simple configuration.

Simplified line design process with flexibility and efficiency

by a modular concept.

® Parts can be replaced easily.
® Operation can be restored just by replacing the slider or linear
module, and the manufacturing line down time can be kept to

All carriages and peripheral linear robots can be controlled by the PLC through one YHX controller.

POINT 16

® Layout example with a combination of the module and circulation unit.

Example of a layout using the circulation unit Example of a layout using the traversing unit

| Horizontal circulation example |

| Vertical circulation example |

LCMR200

Z‘SEG Circulation unit*

proc

Traversing unit
\
N

* Circulation unit for 3-row line is a special order product.

15 e



LCMR200 Product

Circulation unit

Circulation units are available as standard.

Because the circulation units are manufacturer's standard
products, the stable operation of the production line is achieved
without worrying about module "deviation". Furthermore, you
can also save time and effort in design.

YAMAHA genuine circulation unit

YAMAHA genuine circulation units achieve the stable
operation of the production line.

Horizontal circulation unit JGX16-H

End plate
(For positioning of the module
on the main line side)

Circulation
installation plate

\ Movable module

Junction axis

Vertical circulation unit JGX16-V

Junction axis

Movable module
Circulation
installation plate

End plate
(For positioning of the module
on the main line side)

N 16

Lineup

Traversing unit

This unit can branch the production line or pass the process.
Improvement and high efficiency of the production line capacity
can be achieved.

Traversing unit

* Bottleneck process is resolved to improve the throughput.
* Sampling inspection and workpiece correction can be
performed without stopping the line.

Traversing unit JGX16-T

Branching specifications

Traversing unit
v Circulation
<_unit*
\ii
<
£S5 \jj
pro -
~
S
\\ \\“:V
IS

Circulation ™ =
unit \\

* Circulation unit for 3-row line is a special order product.
Retracting specifications

Traversing unit 2

~
. ~_
Circulation ™
~~

unit \\\ >
~~ —
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POINT 1

Measures against “deviation” necessary to maintain the accuracy are taken thoroughly.

Maintaining the accuracy is very important for transfer sections, but is not easy since a “deviation” may occur.

Use of YAMAHA genuine circulation units makes it possible to eliminate such “deviation” and maintain the accuracy.

L Horizontal deviation Torsion deviation Vertical deviation
Concerns about "deviation"

due to temperature

or motor heat, etc.

Torsion deviation and horizontal deviation
are eliminated.

Restricted by two high rigidity guides.

YAMAHA genuine
circulation unit

Qo

M Circulation module moves
along the guide.

M Torsion deviation or
horizontal deviation

of the transfer section

is restricted by two guides.

High rigidity guide

M Positioning is performed by
the full closed loop system
using the linear scale arranged
near the transfer section

to correct effects due

to thermal elongation of

the ball screw, etc.

Linear scale

Linear scale

POINT 2

Easy adjustment

The module on the main line side is positioned by the end plate.l

The adjustment has been performed before shipment from
the factory. After the product has arrived, the adjustment is
completed in a short time by simply attaching the module to
the equipment based on the end plate and performing the
teaching.

End plate

17 E
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LCMR200

POINT 3

Product Lineup

About Traversing unit

Circulation unit

* One module moves.

* The slider can access
from only one side of
the module.

This figure shows
that the slider can

Traversing unit

Accessible from both sides of the module Module moves.

~<

AR

Basic movement pattern

0—>—9
)

o—r
[

The lower side is only IN.

Pattern with different

access from only
the right side.

left and OUT positions

The upper side is INJOUT
(IN: 1/0UT: 2).

and OUT
(IN: 2/0UT: 2).

Two modules can

The slider cannot access from
the left side of the module.

also be installed.

set
set %j}%

Two modules move.

Basic movement pattern
/ Working after retracting

set

o ou]

S T

Another slider can move.

=

Usage example
=1oi i (e [ @ENCEGNER B The production volume is improved by parallelizing processes that inevitably take time.

“Improvement of specific process
capacity” and “Distribution of line by
model” are achieved by branching.

Example of bottleneck resolution

Process C is parallelized
to resolve the bottleneck.

|—>

—> [Process CJ

Bottleneck

—> [Process B]

M Bottleneck is resolved./Multiple models are supported.

Example of bottleneck resolution

8%

pr

[Traversig unt o>

A
ProcesS

Circulation unit

~._ Circulation unit*

* Circulation unit for 3-row line is a special order product.

M Bottleneck is resolved.

Passing the slider resolves
the bottleneck.

Arranging multiple processes B and passing
the working slider resolve the bottleneck.

[Process 81] [Process B2]

—_—> [Process B] —> [Process C]

Bottleneck

Traversing unit 2

VvV B2
Process B

Circulation unit

>

C
% T
\ \\\\Circu'a“f’n unit




Sampling inspection/correction The production volume can be maintained while reducing losses.

M Correction

NG product delivery = Correction =
Inspection.
“Production line without waste” is achieved.

OK product

[Process A] —> [Inspection] —> [Process B]

Correction

<:]
—

[Process A} —_— [Inspection] [Process B]

* Workpiece is retracted to the correction area
according to the inspection results.

» Workpiece is returned to before the inspection
process again after completion of the correction.

Circulation unit

v

-~ Circulation unit

ok‘”ard

When the jig pallet may be defective, it can
be delivered and replaced immediately.
Production line that continuously
manufactures OK products is achieved.

[Process A] —> [Process B} - [Process C]

Workpiece stock
area

Circulation unit

W Sampling inspection/correction <Workpiece to be sampled needs to be extracted onto an extension of the line.>

are?
iece stoct

kp!
wor

v

B Sampling inspection/correction

Workpieces can be delivered to the workpiece
stock area for sampling and correction.

Line that can be handled at a convenient
timing on site is achieved.

OK product

[Process/—\} —> [Inspection} —> [ProcessEJ

Correction

[Process A] —_— [Inspection] — [Correction/inspection]

» Workpiece is retracted to the correction area
according to the inspection results.

» Workpiece to be used for the sampling inspection
is pulled out by the traversing unit.

Circulation unit

a .
ook afs eGﬂOn ) v
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LCM100

LINEAR CONVEYOR MODULES

From "flow" to "move"
Efficient transfer processes for increased profitability

Note. As the figure shown above illustrates CG images, they are
different from the actual product.




Linear Conveyor Module LCM100
Constructing high-speed throughput lines.
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Round travel is possible

Smooth deceleration and stop |

| Direct positioning |

Reduced
transfer
time

Increased
yield

Production line using

LCM100

Lower

h-accuracy transfer
total costs

® Max. speed: 3000mm/sec

® Max. acceleration: 2

® Max. load mass: 15kg

® Repeated positioning accuracy: +/=0.015mm (standalone slider) "

Note. This is the repeated positioning accuracy for a standalone slider when positioning from one direction
(single-side approach).

Note. The positioning accuracy for the single-side approach after correction by RFID is 0.1 mm including
the mutual difference between sliders.

POINT

Increase productivity by shortening transport time

® Comparison between LCM100 and a conventional conveyor

LCM100 7N 30% reduction
in tact time

Transfer time is reduced by 2 seconds from
6 to 4 seconds

. 4' Increased by approx. 50% |—

Linear motor drive for “Optimum acceleration/ \Slider is supported ~

High-speed
movement

Direct positioning rwgyéfnp:rﬁd

Accurate
\stup
S

conveyor l

) \\ ‘\\\ (Yield per min.) /
Conventional conveyor T Note. Méy\rar-ydggending on conditions Fm\ls d

I

i

1

N —_ IIIlIIIIlIIIIIlI:

! high-speed transfer deceleration ensures a  directly by a highly rigid T LCM100 .I....I.I.'...."
! smooth deceleration guide ™~ __ T P i
| and stop Tl “--| Conventional (NN HEHEENENE! |
} N - 1

\Z

H

e

Slow transport due to  Requires some distance for All stop positions Workpiece retraction is Returned back to the line  Note. May vary depending

frictional resistance deceleration require a sensor and required because the on conditions
stopper system does not have
rigidity
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LCM1OO Product Lineup

The length of the transfer line can be adjusted freely by
adding modules.

POINT

Save equipment space.

® Since the movement direction can be changed, the same processes are made common. This makes the equipment compact and
results in cost reduction.

® Forward and backward movement at a high speed can be set freely.

® Flexible actions such as moving only some sliders backward is possible.

Two units of the same process are on one line. Same processes are made common as one shared process.
<Process order> Q‘% fP[E’?eSS order>
= A=R=0=® ST AT
t ot ——®

The same process

Same processes are
made common

The slider moves in both
directions to make the same
processes common.

Numerical values are used for ~ ~ %~ M.
® ) setting transfer distance and ) L
stop positions Downsized /

POINT

Can be moved efficiently between processes
with different tacts SO

® Narrow pitch movement is possible.

® Movement time can be reduced by combining the use of different
movements, such as using pitch-feed for the same processes in short-
time processes while transferring three workpieces at the same time at a
high speed in long-time processes.

POINT

Workpieces do not need to be retracted

® As the work moves down, you can assemble and process them on the transfer line.
® Eliminates having to retract the work from the pallet to the work table.

® Reduces costs.

Conventional system Have to retract the work from the pallet to the LCM100 No need to provide space for a work table

work table.

p c =Y = Can perform work on the slider Proce S
Retracting the work roce ii P

B
Equi m;&\(
Equipment auip £

space N - space

ngnsized
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POINT

Significant reduction of start-up time

Stored for maintenance

5%

Module is added

® Just connect modules for easy construction of a
transfer line.

@ Lifting cylinders, sensors, stoppers, and other complex
parts are not necessary.

® Operations can be performed by using only the
LCC140 Controller.

® Economical as excess modules can be used for other
lines or stored for maintenance.

POINT

Construct branching lines, joint lines, and other lines in flexible configurations.
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Transfer line is made longer.

® Layout examples by combining modules with circulation mechanisms

Example of horizontal circulation Example of horizontal branching
Horizontal circulation mechanism . .
o \""~ Branching mechanism
\ %

Linear conveyor

Joint mechanism

Note. The customer needs to prepare the return unit and the circulation mechanism.
Note. Modules convenient for the circulation are configured.

POINT

Optimal for small batch production of various product types

® No need for mechanical stoppers or sensors. Change layout easily.

® Reconstruction can be finished quickly by just changing the program to set a stop position.
® Frequent unit changes for different models can be handled flexibly.

O]\l RSVE Gl Requires stopper position adjustment LCM100 Side positiot?s can be set just by changing the
program settings.

be changed just
by changing the
numeric value.
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LCM1OO Product Lineup

Flexible set-up of the slider's acceleration/deceleration,
forward/backward movement, positioning, and other actions.
The variety of possible line structures has been greatly
expanded to supersede conventional models.

Simpler design and fewer processing steps

©® LCM100-2MT, a module for circulation, is available to insert or
. eject a slider into or out of a line.
Linear module
® Also can be used for a return mechanism.
I We welcome consultations on proposals for customized design, design drawing

» presentation, etc., to create return units best fitting your request. For details, contact
our sales representatives.

Optimum line
length design

Stroke variation

-
[640 mm/480 mm] *%
The optimum design J
can be achieved by
combining multiple Belt module
modules to reduce line

length.

Circulation modules are
also available

Belt modules can be selected to your needs

Genuine new Yamaha belt modules are included in the lineup.

® Low price....Using modules only for return processes and
interprocess transfer will help reduce the facility cost.

® Easy control without controllers and no need to create robot
programs

POINT

Quick recovery by replacing the slider when
machine trouble occurs

® Parts can be replaced easily.

@ Parts can be kept for maintenance as they are standardized.

® Possible to minimize the downtime of a production line. LCM100 module Slider

POINT

Easy maintenance

® Motors and scales do not make contact and are free from
abrasion.

® As only the rails are sliding parts, dust generation is low.

® There are only a few consumable parts, which mean a long
service life.

32



System configuration diagram (when 3 sliders are connected)

The module is standardized and can also be stored

for maintenance.

If a short line is used and modules are in excess,
they can be diverted to another line or stored for

maintenance.

e

B

RFID antennae  |nsertion/ejection rail

The slider is standardized and can be used for any
line. It is also possible to share the slider on multiple
lines. Production can be restored immediately by
replacing a failed slider if trouble occurs.

Standardized slider

| ﬁ
Termination module

Robot cable

Programming box

| L)

| il
TN

HPB T ] oo [
mElE e ] | gaEdns ®— eErage
 —— TtR———=A— TO—Aa— R
—J

i

LINK cable

PLC cable (CC-Link network etc.)

Note. One controller is required
for every module.

Controller is replaceable

The connected controller and module
combinations can be changed as
needed. Note that initial setting is
required when a
combination is

il

[OD=0

(100l |

PLC on market

Belt module

Note. One controller needs to be connected to the PLC.

changed. Replacing l . _i

just the controller or
the module is also
possible.

i

="

Power cable

PLC cable (parallel 1/0)

0] {af:

PLC on market

(=]

24V power

This interface allows the customer to supply 24V power and select just the necessary signals to use.N
Note. The customer will need to prepare the wiring on the user side.

Linear module controller LCC140

Program operation

The LCC140 controller can perform operations using
registered programs and operations using remote
commands from the PLC.

In addition to the control of input/output signals such
as movement or positioning, processes related to the
insertion/ejection of sliders can be performed.

Controller-linking function

You can use the link cables dedicated to LCC140
controllers to connect the controllers when two
or more modules are connected. You can handle
multiple controllers as if they were one controller.

SR1 controller base operation system

The same user interface as the SR1 controller is
incorporated, and specifications and functions specific
to the linear conveyor module have been added based
on this user interface. A very user friendly operation
system is provided."*®"

Position correction function using RFID

When multiple sliders are each stopped at a position
of your choice, actual stop positions has an error
width (machine difference) of 500 uym. This is because
each slider has a different stopping accuracy. Link
the RFID unit and LCC140 controller to suppress the
machine difference of individual sliders to an error
width of approximately 100 pm. 2
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Note 1. Please note that some Yamaha single-axis controller SR1 functions are not available with the linear conveyor controller.
Note 2. All sliders stop within the width of 100um that includes a teaching point.
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