Brake
Manua l

(DYNASERYV dedicated
board Ttype)

BE-A/B Type Dyvynamic

Inmnstruction

100

nstruct
Manual

v
|

Y
“NM \ m...v .

\ :%. :.u~

Al
:

4.%« J .aa‘ e ...&._w.w.. A v%l?ﬁ.
LA R LY HRIR < V) 0
iy LT @Mr.\

.&3  Ji T

Q 0.
_;..
DAL RV e v . ﬁ
/ \..@,uxwﬂ\\ ! w y
vyl
N Sl e

o\
/‘ﬁq Y-,

St

-
—

IM BE-O1

YOKOGAWA
PRECSON . @



Introduction

Thank you for purchasing our DYNASERV-dedicated dynamic brake.

This generation tType brake was developed for DYNASERV DD motTors and

is oY simple construction, making it easy to assemble in<o

i

.

5
-

dustrial machinery such as robots with built-in DYNASERV and henc

1

suitable for a wide range of applications.

This instruction manual describes those items tThat are con

S
TO be necessary when using this brake so tThat its ‘unc=-ions

a -~
usage cautions are fully understood prior to commencing operation

r all of the contents of this mzaual is

This menuel may be subject To changs witaou:z
notice.

@® This manual is prepared carefully, but if any mistakes and/o-
omissions are found, please contact our sales or s D
sentative Immediately.

® 4Any damage or indirect damage due TO our unintentional Tistakes
as a result of operation in accordance with this ias=zr-ucsico

ranual may not our responsitilicty.
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OQutline

This negative action tTvpe electric power generation brake was

developed especially for DYNASEZERV and has the following fea-

tures.

*

*

Simple construction ... No mechanical devices are required
in the motor section, and efficient torgue control is
achieved simply by connecting this brake between =the motor
and driver sections.

Power failure compensation ... Even during power ‘fa:lyur

o

the same control Ttorque as that at power-ON is avallable,
through the use of a built-in power failure compensazor.

Both velocity change and capacitor Types are avallable.

Both velocity change and capacitor versions of this brake
are avalilable. The former is suitable for either high or
low velocity applications while the latter is for use in t
high-velocity area, making the model range suitable for =a

wide range of applications.

‘Maintenance free

Operational Cautions

(1)

(3)

-~ wal

Because the brake was designed especially for use wiztnh
DYNASZRV, it may not display its speciiied performance when
used with other motors.

When the brake has been activated, do no: attempt TO T

-

fo
(%

<

O

The stopped motor by force, as doing sc may overihe

I

-

ot

o)
(]

internal resistor.

When coupling this brake To a2 DYNASERV, do not mistake ths
connection of the A, B and C phases and GND, especially in
the motor and driver sections, as doing so may sSTtc3o
DYNASERV from operating normally.

When this brake is operated repeatedly, operate itT at mini-
mum intervals of 1 minute, otherwise the internal resiszor
may overheat.

Both 100 V AC and 200 V AC power supply voltages are avail-
able. Always check to make sure that the correc= one is
being used.



(6) When installing the brake board, separate it from the case
by more than 10 mm or keep it away from other boards more
than S0 mm when the other board is laid on top of the par:
installation side of the brake board. (See the figure

below.) Also, if necessary, install a shielded plate as

shown in the following figure.

Sraxe board

1
— Y More than

1C mm

i
Other boarcd
Case l

)
AN

1 Ll 4 More than
///// [!‘ ‘!‘ SC mm
l

Shieloec clate .

Srake poarc
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Specifications

Sroduct Model No.

371004 | 8710508 | 8210458 | 8€10308 | se1g7ss

Applicatle motor

| 0411004 | DH1C50A | DH10458 | DM10308 | putgiss

3raking angle (Max.)| 110° 11 120° | 160° | 200" | 230° % 270°
= Ne. of

;; ' Tevelugionsies) ' 2

§§§ PEEIS ;n-::;a 3.0 ! 4.3 3.6 2.9 0.5 | 0.5 0.4
T ow e l

Conszruszion S-inzed bcard Type

Dimensions (L x W x = mm)

weight {g)

C : Capacizor type Power supply voltage:

g_} Amzient temperature(T) 0~-50 [
—.
D ooy
23 Ambient humidity (8) 20~-Q0RH (Nc cew conaensation alliowed)
-]
:_?g!l Ampient temperature(<T) -20~-85 !
-0 . , - s N
;;I Amsient humidity (§) l 20~G0RH (No cew consensation allowed) |
ATmcspnere l Corrosive gases eancg/or oust snould not exisz. i
.l !
Sowar sug:'_." A’WOOV "700\/ ~=5 N SO/GOHZ
{100 V or 200 V AC: De:zermined v Model Nc.
Zower consump:lon(wﬂ 10 ‘
NotTe: Braking rotation angle .. The vealues shown In tThe above
Table are those measurec 1in accordance with tThe abdove
measured conditions, and are fcr tThe velocity changing TIpe
For bDraking revclution angles wnen lcocad conditions ars
changed, see page 17
£ Model No
Producs Model No. has the following meaninag.
T =1
B BTN -rEJ . Example: BE12004-%2
""“_Jl l v . Zower suoely voLsage 102 V AT . Zlectronic brake
} L[ v - moves suap TTTeT T ! Corresponding To the |
| LE Sower supply wo.tage 200 V AC | 1200 motor type ‘
V : Veiocity o Az type i A Serles »
\ [TV : Velocity changang =ype | Velocity changing t¥pe
|
i
I

, e " . oA
Motor series name [Alphadet; 200 vV AC

ding tc moTtor type

4 digiss cocrrespen

w



Product Configuration
This brake consists of the following device and accessories
when it 1s purchased.

Name Q'ty Remarks %
{ Mainframe | 1 !
' 1
| Standard ] Connector 1 1 Type No. 5051-04 (Made by MOLEX) -
! accessories
! Terminals 4 Type No. 31539TL (Made by MOLEX) .




Dimensional Outline Drawing and Mounting Diagram (Unjit: mm )

(For the velocisy changing
Tyoe)
rigure o-1 Dimensional OQu:line Drawing
of Dynamic Brake
203.5

118
, £.§
[
S -
= sl i
i I T
7-04.,5 hole
= TS
< Parts installed i
= surface
(=3
(=] 1
~anga -
Giazmezar ©8 GHD
. ar
w e
I =
.L; el | |
I {
210

Figure 6-2 Mounting Diagram
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Figure 7-1

Interface Connection Diagram



Connector Signali Meaning Connector | Signal Meaning ﬁ—w
No. name No. name
CN1-1 Vem | Motor CN2-1 Vee Power supp y'
} C-phase voltiage l
2 Vam | Motor 2 BRON | Brake
‘B-phase ON
3 Vam iMotpr 3 Vee Power supply
i A-phase volt age
4 FG ' Frame 4 SRVON | Serv
{ grounding ON
5 Veo | Driver Vec = + 3V to + 12 V
t C-phase
) Yao i Driyer
i B-phase
7 Vao fDriyer
! A~phase
8 FG | Frame
I grounding
g GND | Grounding
t
10 AC | AC inpu:
1
11 4C | AT input
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Notes: Cables used for wiring -elated to the brake
above wiring diagrar should be as follows.
@ Same specifications as those of the power cable
the motor: Current capacity 20 A (A Ser ies), or 15 A
(B series)

Cable size: EIV 2.0 mm= or more,

Length : less than 30 m (O + &)
® Same as in Q&
@ Current capacity: More than 100 mA DC

Twisted pair collective 1y shielded wire (core cross

~

sofT copper wir

®

section: More than 0.2 mm2, zinc blated, tTwiszted
) Lengzth: Less tThan 30 m
@ Current capacity: More than 1A AC

To aveid miss cperation by electrical ncise,

- -

wiring should take ca-e of as follows
(1) To insezt serge current absosh circy it when

used solencid, rselay, and cther magnet
on line or closed.

(2) To insert noiss filter on oower souce line and
input signal lins, when existing high frequency
ncise generated souce on line or closed.

11



Circuit Configuration and Operation
(1) Circuit configuration

P ———————
Va
Hayy Relay 1 Va Drive-
Hall Py,
element | i [ Ve T

Capazizor mode

<‘i
»
ni;
ot}
[£]
')
v
(>
[AN]

]
o]

Mozor

11
i
g

-

Tz T o
~ 4//c_--J ‘

N

&l

|

|
LZ

A
- |
N T Short mode
o — -
_JYEéOCl?F { |felay controle—=o N 1 User
{Se:ec:ion‘ | cizcuis | SRV oA Lj uni<
‘ —

Figure 9-1 Circuit Configuration Block Diagram

2.
(o)
ct
o

In the capacitor ty¥pe circuit configuration
There is no "Relay-2", but the motor outpuT is cdir
co

nnected to the capacitor circuit fr-om "Relay-1".

(2) Operazion
VelociTy changing type
Both high and low-velocity typés are effe
braking torgque is obtained wi<th <tThe coil shor=2d

that of the capacitor type a:t low velocity. Iz

S
sible automatically to select the capacitor mode and

short mode by detecting the velocity.

I

ecT.y

If the <BRON> and <SRVON> signal from the user uni:t :s

set To "H" or the power supply is suspended, "Relav-

- n
EN

turned OFF and the motor is connected to the capacitor

mode of "Relay-2".

Next, as shown in Figure 9-2, braking torque in the

capaciter mode becomes smaller than in the shor: mode, so

"Relay-2" is turned OFF to short the motor.

12



- Capacitor tyvpe

This 1s effective in the high-velocity region. The e<¢-
fect of motor coil inductance becomes large az nigh
velocity, and therefore

which converts rotating energy to thermal energyv.

Operation

1s tThe same as that of the velocizty changing
Type, but no short mode is available.
Sraking
torque =
r Braking torgue
in sncrot mode
Eraking torgue in
capacitor mode
| A . Revolution
TransTer of capacziter/short mode speed
BEX series/C.23 [rps] , 3E3 series/C.4 [rps]
Figure 8-2 Generated Torque Diagram
From the above, when selecting the brake, refer To tThe follow-
ing table.
| Motor rotation speed [rpsl! )
: - — . Braking
| A Series i 2 Series
} o 1.2 | 0 to 2.4 Velocity changing tvpe
1 0.25 to 1.2 | 0.4 t0o 2.4 | Capacitor tvpe f
| 0 to 0.25 | 0 to 0.4 | Short mode J
(3) Interface circuit configuraztion
The CN2 terminal on Ithis brake consists of a photocoupler

as shown in the following diagram.

Inputting <VCC> activates the circuit, but "Lt

the

the "H" or
input
"H":
"L
Note:

signal in
<VCC>
<GND> level volz:age

Other and @

same circuit configuration.

this case heas following meaning.

V)

level voltage (VCC +3 V to +12

pins & on the CN2 terminal have the

13



Figure 9-3 Interface Circuit Configuration

(4) Signal and operation status

<BRON>1 <SRVON> | <Relay 1> | Connection| Brake power

i with moztor

|- | - | OFF | Short OFF
L | L | ON | Driver E ON
L | E o | ON | Driver | ON=
| = ‘ | OFF . Capacitor, | ON+e
l A e © P * i short ;

*++: When the power is turned from ON <To
ans a power fallure nas occurred, but operati:

e
is the same as in the power-0ON status due T¢
a

14

(@7

Note: #: In <This status, a robott can be programn

n



10.

Operation Procedure
(1) Preparation

Turn OFF the driver power of DYNASERV in use.

Remove the power cable from the moztor.

(2) Connection
Connect and wire tThe brake between tThe moztor
DYNASERV driver in accordance with the connection

(3) Operation procedure

@ Prior to turning ON
brake power. MAC [ (oo ril=
® Disconnect brake CN2

tO nI_vn

the connection of the

set the <BRON> and <SRVON> sigmnal
To see i1f tThe Drake
The

SRVON> signals To "L

is activated in ztThis
® Nexzt, connect
<BRON> a2nd <S

Check the brake is released in

. o
TO see 1T

® O

Turn ON the DYNASERV's cdrier power.

Set the <SRVON> signal to "L" and the mode <o
mode, then check to see 1f the brake 1is activa
mally. MO Aofunlt opesi 717

TS -—
R uhe

operating normelly.

above operation causes no abnormallity, the

“he DYNASZRV power, tTurn ON

brake's CN2 tTerminal, Then

and <The
diagram.
~ne

Tthis sztezu

Tne tTesT
eC Nor-



l1.

Trouble and Measures

(
Trouble Probable cause Inspecting items: Mezsures |
The motor does Incorreszt Check tbe con- i ¥azke sure that |
. . . . - - . !
not start connection nection of the | the wiring is |
motor's A, B and! correct by l
C pbases and i referring to i
GND. ] the wiring
i diagram :
i
L . | . !
Incorrec: power | Check the wir- | Make sure tha: |
supply wiring ing. the wiring is
correct by !
i tefercing to :
the wiring E
diagrac. i
Fuse burn: out Check :be fuse. REeplace the |
. . . . - N . - - !
in the brake . board if :ine |
circuit ?fuse is burn: ;
;out |
. L o . |
"Motor rotation Incorrect Check the con- | Repair the g
is instable. connection nection ol the | favi:y section. |
motor's A, B and | &
C phases and i
GND. ; i
i
- I . — | me oy el | . e
ihe brake is Incorrect 1 Caeck the wis- | Make sure tha:
not activated. signal w¥iring | ing. i the wiring is :
; correct by
| tefercing o
i ! ©the ¥icing
5 | "diazgram
Note: If it is assumed that the brake is faully, =he
i1Tself should be replaced. Therefore, do not re
Or repair any parts on the bcard.
If the brake fails or is damaged in the normal operating s
due to defect attributed to faulty manufaczTure, within one

of the date of purchase,

it will be

repaired

free of charge.

16
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<Reference Data> Quick Reference Braking Revolution Angle
Graphs

The following graphs show the relationship between load inertia
(load inertia moment) and braking revolution angle with respect
To revolution speed.

All the braking revolution angles are maximum values. Each
graph is a plot of braking revolution angle with respec:t to
each revolution speed when load inertia is changed at up to 30
Times rotor imertia (JM). This is shown for both =he speed
changing and capacitor types.

Braking angle can be read from each graph when load inercia and
revolution speed are known, but when ean intersecting point does
not fall on the curve, the angle can be read as an approximate
value. Each graph is only for vour reference.

17
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