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**Attention**
Read this resource material carefully and in its entirety before use, to ensure it is
understood and used properly. Failure to properly follow the instructions in the
resource materials DPAM provides may result in damage to your equipment. As a
result, by using the resource materials, you are assuming the risks associated with
modifying your equipment. DENSO holds no liability, implied or otherwise, for
damage, injury or any legal responsibility incurred, directly or indirectly from the use
of the resource materials, including any loss of data or damage to property which
may occur by your use of the resource materials. The use of the resource materials
are not recommended unless you have technical knowledge and functional
experience with the equipment and related software. DENSO is unable to provide
support, remote or otherwise, for the information included in the resource material,
nor for the ancillary topics relating to the information included in the resource
materials. Therefore, if you are not fully comfortable with it, we strongly recommend
that you send your unit to one of our Regional Support Centers for repair. The
information contained in the resource materials are subject to change at the sole
discretion of DPAM.
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1. Overview of Swapping Out a Robot Arm

Step 1
Determine if you have a compatible spare robot,
If you’re not sure contact a Denso Regional
Service Dealer or call 1-888-4ROBOTX for more information.

.

Step 2
Remove your damaged robot

Step 3
Install your compatible spare robot arm.

Step 4
CALSET your spare robot to the controller.

D

Step 5

Revision 1.2DM Last Updated 2/25/2020



Verify your positions.

Step 6
Contact a Denso Regional Service Dealer
for Service or call 1-888-4ROBOTX for more
information.

2. Is Your Spare Robot Arm Compatible?

e When swapping out a robot, the first item which must be confirmed is if you have a
compatible spare arm. Spare robots must be an exact model replacement. To confirm the
compatibility of a spare robot arm, you must reference the model number of the failed
robot. Over the years, different model numbers for robots have been used to designate
what robot controller they were manufactured with. Below is a short list of different robot
model numbers that that are compatible with each other.

VS6556E-BW = VS6556G-BW = VS6556M-BW — The robots specified here are all the same
model robot and are 100% compatible with one another

HM40852E2-W = HM40852E2/G-W = HM40852E2/M-W — The robots specified here are all
the same model robot and are 100% compatible with one another.

Note: There is typically a good deal of confusion surrounding the robot model number, and
their compatibilities with one another. If a situation arises where you are unsure the
compatibility of a spare robot, and a damaged robot, please contact a Denso Regional
Service Dealer or Denso Robotics at 1-888-4ROBOTX with your robot model numbers, and
the robot serial numbers.

3. Removing Your Damaged Robot Arm
*Note - An up-to-date backup project for your robot controller is critical. If your facility
doesn’t currently perform regular backups of your Denso Robot controller, it is highly
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recommended you implement a regular recurring schedule to extract backup projects from
all Denso Robot equipment in your facility. If you don’t have a current backup project of the
controller connected to your faulty arm, create a backup before turning power off and
removing the robot arm.

e Using WINCAPS Il create a backup of the controller that is connected to the faulty robot
arm.

e Power down the controller and remove the power source cable. Note the location of and
disconnect all wiring and airlines going to the wiring plate on the back of the robot.

e Note the orientation of the tooling, wiring, air lines, ect connected to the end of the robot
arm and remove.

e Have someone support the robot arm as you unbolt it from your work cell. The robot arm
likely has dowel pins installed for alignment.

e Carefully remove the robot arm from the work cell.

4. Installing the Replacement Robot Arm

e Before you install the replacement arm it’s a good idea to note or take a picture of the RANG
sticker located at the base of the robot in the event that the RANG Sticker is not viewable
once the arm is bolted in place.

e Carefully place the robot arm in position within your work cell.

e Align dowels and mounting holes, torque the mounting bolts to specifications of your robot
arm.

e Reconnect all wiring and airlines that you noted and removed from the robot arm in step 3.
* Do not install the end of arm tooling at this time, this will be done after the CALSET is

performed.

e Reconnect the power cable to your controller and power on the system.

5. After Powering on the Replacement Robot Arm

5.1.1 Resetting encoders
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If the robot has been in storage for a long period, you may end up with J* encoder system
down failures. If these errors are not present, proceed to the next step. If you do have these
errors reset the encoders using the encoder reset function on the teaching pendant.

Press [Setting]->[Login]->[Maintainer]->[5596060]->[Cancel to the main screen]-
>[Arm]->[Shift]->[Maintenance]->[Encoder]->[Encoder Reset](Reset each joint).

*After Encoders have been reset you must restart the controller. Power off and then
power back on.

5.1.2 Changing RANG Data

The RANG values for each robot arm are unique, these calculated numbers represent the
distance from 0 degrees (In a known direction + or -) to the CALSET position hard stops for
each joint. These numbers are different from robot to robot even in the same model type
arms because the castings for each joint are not exactly the same. Inputting the RANG data
then performing a CALSET allows us to get as close as possible to the same coordinate
positions as the robot arm that was just removed.

e The next step will be to input the RANG Data from the sticker at the base of the robot.

RANG
172.88910
-103.98430
171.12139
182.07478
124.13509 |
94.90647 |

oA |lW|IN|=]

e You must login as Maintainer to change RANG values. [Setting]->[Login]->[Maintainer]-
>[5596060]->[0K]

e After you've logged in as Maintainer, navigate to the RANG Input Screen [Arm]->[Shift]-
>[Maintenance]->[CALSET]->[Input Number]
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e Edit each joints RANG (deg) and input the value from the RANG Sticker, once the values
match the RANG Sticker press [OK].

W * 9 / °° PAIOT YR Joint WOTO 1%
MAN Lo - q AUTOEN DSw [

CALSET/RANG value

Controller
RANG (deg) CALSET

[7] Sherteut

e Edit

e Once you have the RANG Data input into the controller you’re ready to perform CALSET.

6.1 VP CALSET

6.1.1 Before beginning the CALSET

e Before performing the CALSET of your VP Robot Arm you must log into the RC8 controller as
Maintainer, if you're not sure how to do this review section 5 of this manual.

o Before performing the CALSET of your VP Robot Arm you must have the correct RANG Data
entered into the controller, if you’re not sure how to do this review Section 5 of this manual.

e You will need a special CALSET jig to perform calibration of J6. Part # 410192-0010 pictured
below.
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Fit a stopper pin in the CALSET jig.

CALSETjg s Pin 3 for VP-F/ VP-G/ VS-E/ VS-G
/ " Pin2lorVCE

40

| Type of Stopper Pin

[~ Pin 20.

—_—

6.1.1 VP Model
The VP Robot is available in a 5 axis (VP-5242) or 6 axis (VP-6242) model. Please see details
below as to the CALSET position needed for your robot arm.
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WR-5243

Aiz

1=t axis

Ind
axig
Position
Ard axis

btk axiz

fith axiz

WP-G242

Bz

axig
2nd
axig
rd
axig
Pozition
ith
XIS

hth
XIS

CALSET pozition

Turning end in the positie drection {counterclockwize end when viewed from

top)

Turning end in the negative direction

Turning end in the positive drection

Turning end in the negative drection

Turnine end in the positive direction, which iz set by a CALSET jie.

GALSET position

Turnine end in the positive direction (counterclockwize end when viewed fram
top)

Turning end in the negat ve direction

Turning end in the postive direction

Turnre end in the pozitive direction (counter clockwize end when viewed from
the arm end)

Turhing end in the pozitive direction

Turhing end in the poztive direction, which = set by a CALSET jig
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6.1.2 VP CALSETTING J1.

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J1 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching pendant
and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

[ ] EMG C g - 19 |
* yo - ' / AUTOEN VF-82424 doint WOTO [_o

N 000 —
2500
J3 90.00

L Position

SHIFT DisplayStyle Force Contral Senvo State Variable Aux
|

e  While you move J1 by hand, watch the number values as well as the slider bar for J1
to verify you are moving in the correct direction, (+ Positive) for J1 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET Position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e Once you reach the (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J1] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
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e J1 CALSET is complete.

6.1.3 VP CALSETTING J2

Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J2 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 2 may drift when
brake is released.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

[ ] EMG PRTCT VP-6242 A 1
oint WOTO
10 I ' / ALTOEN D3

Uy 000
oe] 4500
SEY 9000
S8 000
S5} 45.00
J6 Yy

L] Position

SHIFT DisplayStyle Force Control Sernvo State Variable Aux

e While you move J2 by hand, watch the number values as well as the slider bar for J2
to verify you are moving in the correct direction (- Negative) for J2 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.
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e Once you touch the negative hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK].

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J2 CALSET is complete.

6.1.4 VP CALSETTING J3

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK].
e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 3 may drift when

brake is released.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

[ EMG PRTCT VP-6242 A ]
oint WOTO
* o t ' / AUTOEN | DSW

SR 000
e 45 00
NI 90.00
J4 Y
J5 T
Sl 0.00

[ ] Pasition

SHIFT DisplayStyle Force Caontrol Servo State Variable Aux
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e  While you move J3 by hand, watch the number values as well as the slider bar for J3
to verify you are moving in the correct direction (+ Positive) for J3 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e Once you touch the (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J3] then press
[OK].

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J3 CALSET is complete.

6.1.5 VP CALSETTING J4 (VP-6242)

If you’re CALSETTING a VP-5242 skip to section 6.1.7 as the VP-5242 does not use the 4™
Axis.

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake].
e Change the setting of the J4 Brake from [Lock] to [Free], press [OK].

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

15
Revision 1.2DM Last Updated 2/25/2020



' EMG FPRTCT VP-G242 A 1
oint WOTO
* wo L ' / AUTOEN  DSW

J1 I
JPd  45.00
NEl 50 .00
NEY  0.00
SER  45.00]
36 0.00

& Position

SHIFT DisplayStyle Force Control Servo State Variable Aux

o  While you move J4 by hand, watch the number values as well as the slider bar for J4
to verify you are moving in the correct direction (+ Positive) for J4 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e Once you touch the (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J4] then press
[OK].

o “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J4 CALSET is complete.

6.1.6 VP CALSETTING J5
Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake].
e Change the setting of the J5 Brake from [Lock] to [Free], press [OK].

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.
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e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

L J EniE VP-6242 A Joint WO TO
* 10 O ' / AUTOEM N

JiN  0.00]
Pl 45.00]
J3 T
NEY 000
EN  45.00
a6 0.00]

[ ] Paosition

SHIFT DisplayStyle Force Control Seno State Variable ALK

e  While you move J5 by hand, watch the number values as well as the slider bar for J5.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e For a VP-6242 move J5 in the (+ Positive) Direction until you touch the positive hard
stop. Once you’re against the Positive hard stop, re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e ForaVP-5242 move J5 in the (- Negative) Direction until you touch the negative
hard stop. Once you’re against the Negative hard stop, re-engage the brake [Arm]-

>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J5] then press
[OK].

o “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J5 CALSET is complete.
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6.1.7 VP CALSETTING J6

e Install the J6 Calibration jig to the J6 flange. Make sure the knock pin is aligned in the
knock hole and the Stopper Pin can rotate and touch against Bolt A while moving in
the positive direction.

Knock Pin Hole

Wiring plate | Always reference the Arrow view
wiring plate to know
. Bolt Fit stopper pin.
/ where Bolt A is. ® ppoTP

Knock hole

Bolt (A)

Knock hole

6th axis flange

'/K Arrow view

Stopper pin

Knock-pin

zf505z

e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]
e Message is “Caution Brake will be released!” Press the [OK] on the teaching

18
Revision 1.2DM Last Updated 2/25/2020



pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

' EMcE FRTCT e |
oint WOTO
* I‘J . ' / AUTOEH O 5%

[ ] Paosition

SHIFT DisplayStyle Force Control Seno State Variable ALK

e  While you move the J6 CALSET jig by hand, watch the number values as well as the
slider bar for J6. If you receive a “Soft Motion Limit Error” while moving a joint to its
CALSET position perform an Encoder Reset for that joint. This will open up the
motion window to allow you to reach the CALSET position.

e Move J6 in the (+ Positive) Direction until you touch Bolt A with the Stopper Pin. With
the Stopper Pin resting against Bolt A re-engage the brake [Arm]->[Shift]-

>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J6 CALSET is complete.
e Reinstall your end-of-arm tooling to the J6 flange.

o Always verify the CALSET by Manually Moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.2 VS 6556/6577 CALSET

6.2.1 Before beginning the CALSET

o Before performing the CALSET of your VS Robot Arm you must log into the RC8 controller as
Maintainer, if you’re not sure how to do this review Section 5 of this manual.

o Before performing the CALSET of your VS Robot Arm you must have the correct RANG Data
entered into the controller, if you're not sure how to do this review Section 5 of this manual.

e  You will need a special CALSET jig to perform calibration of J6. Part # 410192-0010 pictured

below.
Fit a stopper pin in the CALSET jig.

CALSET jig Knock Pin Pin 3 for VP-F/ VP-GI VS-E/ VS-G
/ A Pin 2 for VC-E
(@
/ \\\ Pin 2 for VS-CD
Stopper Pin Pin 1 for VS-B
| Dimensions|

ol 1 g !'YTT‘ 1T} N
| Pin 3 for VP-F/ VP-G/ VS-E/ VS-G |

40

| Type of Stopper Pin I
A B - o
[ Pni | 265 | &7 IS
%ﬁ AE & ! - - - ‘
I"Eu-h 3] 260 | 955 w /2 Lol
Unit: mm — il
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Axis CALSET position

Lst Positive direction rotation end (counterclockwise end when viewed from top)

2nd | Negative direction rotation end

3rd Positive direction rotation end

#h | ) (See Fig. 3-2 on page 3-14 )

Positive direction rotation end set by CALSET jig (counterclockwise end when viewed from the tip of

5th | Positive direction rotation end (5th arm upper direction end)

6th | Positive direction rotation end set by CALSET jig (Sec Fig. 3-3 on page 3-14 )

6th axisD ()Mh axis

fl Sth axis
s =i/
7 > 7 //
i

1 'an axis
gt.onnectormde

3rd axis

Front zc1035z

Fig.3-1: CALSET Setting Positions of Ist to 6th Axes

6.2.2 VS 6556/6577 CALSETTING J1.

Using the teaching pendant open the ARM page.

Apply pressure to J1 of the Robot in the (+ Positive) direction to move J1 towards the
J1 CALSET hard stop bolt. While you move J1 by hand, watch the number values as
well as the slider bar for J1 to verify you are moving in the correct direction, (+

Positive) for J1 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position.

6th nx:sD (-/34“] axis
S 3 ‘) 5th axis
7,

// /%

~{/\ /°

<\/)
/ 2nd axis
J(,onnector side

/)
3rd axis

Front 2¢10352
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Once you reach the J1 (+ Positive) hard stop perform CALSET of J1. Press [Cancel]
until you have the Main Screen displayed.

From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J1] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J1 CALSET is complete.

6.2.3 VS 6556/6577 CALSETTING J2

Navigate to the Brake Release screen.

[Arm]->[Shift]->[Maintenance]->[Brake]

Change the setting of the J2 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 2 may drift when

brake is released.

Once the brake is released press [Cancel] two times, you should now be on the ARM
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page as seen below.
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Servo State Variable Aux

e  While you move J2 by hand, watch the number values as well as the slider bar for J2
to verify you are moving in the correct direction (- Negative) for J2 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to it CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e Once you reach the negative hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Arm]-> [Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e ]2 CALSET is complete.

6.2.4 VS 6556/6577 CALSETTING J3

Navigate to the Brake Release screen.

o [Arm]->[Shift]->[Maintenance]->[Brake]
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e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 3 may drift when
brake is released.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

* ' EMG PRTCT VS-6556-BA ]
oint WOTO
I o . ' / AUTOEH D SWwW

J1 I
J2 45 00

5y 90.00

o Paosition

SHIFT DisplayStyle Force Control Senvo State Variable Aux

e  While you move J3 by hand, watch the number values as well as the slider bar for J3
to verify you are moving in the correct direction (+ Positive) for J3 CALSET position.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position

e Once J3 touches the (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]-> [Select J3] then press
[OK]
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“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J3 CALSET is complete.

6.2.5 VS 6556 CALSETTING J4

Use extreme caution when CALSETTING J4. If it is done incorrectly, damage to the
wiring harness can occur.

4ih-axis saction

Whien the dth-axis section i rotated ance (380° ),
the internal wiring may be cawsght in the cast crank
and broken.

Ath-axis section

Cast erank .,—--’\r""
T~

Note that turning the 4th-axis section by more than 360° may break the internal wiring

For VS-6556 models remove the round cover at J3. Using a flashlight view the wiring
harness as it transitions from J3 through J4, make sure the Harness is hanging freely
under the Transmission Shaft (as referenced below) and not twisted around the
shaft. The CN21 connector plate should be on top as well. If Joint 4 is not in this
position, release the brake and rotate to this position. This will be the starting point
for CALSETTING J4.
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Transmission Shaft CN 21 Connector

Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J4 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

*Do not continue until you have Joint 4 positioned as pictured above (CN 21 on top, Harness
running freely under the Transmission Shaft)

e Remove the J4 CALSET Jig which is stored inside the J3 Motor housing as pictured
below.

e With the J4 brake released rotate J4 in the (+ Positive) Direction (around 170
degrees). The CN 21 Connector should be facing downward now. If you receive a
“Soft Motion Limit Error” while moving a joint to its CALSET position perform an
Encoder Reset for that joint. This will open up the motion window to allow you to
reach the CALSET position.

e Insert the J4 CALSET lJig into the bolt hole as pictured below.
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Once you have the J4 CALSET Jig installed continue to rotate Joint 4 in the (+
Positive) direction until the casting touches the CALSET Jig as pictured below.

e 4 u vt oo o ey S\

NOLLOYJ V] N

Once the casting comes into contact with the CALSET Jig re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J4] then press
[OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
J4 CALSET is complete.

Be sure to remove the J4 CALSET Jig. Release the brake to perform this task, do not
try and jog J4 you can crash into and break the jig if you jog the robot in the wrong
direction.

It’s always a good idea to verify the CALSET of J4 by releasing the brake and moving
the joint by hand all the way to the + and — soft limits while viewing the wiring
harness and transmission shaft from the J3 housing. The wiring harness may come in
contact with the Transmission Shaft but will not apply too much pressure, and
should never wrap around the shaft.
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6.2.6 VS 6577 CALSETTING J4

e Use extreme caution when CALSETTING J4. If it is done incorrectly, damage to the
wiring harness can occur.

— “4th-axis section

When the 4th-axis section is rolated ance (360° |
the internal wiring may be caught in the cast crank
and broken.

Ath-axis section

Cast erank /\"\(

24;’\3-11’7 N

A
4th-axis motor Ll}

Internal wiring

Note that turning the 4th-axis section by more than 360° may break the internal wiring

e For the 6577 model, remove the J4 Motor Cover so that the wiring harness position
can be confirmed. The wiring should be routed as pictured below. In addition to the

routing, the CN21 Connector should be facing upward before you begin CALSETTING
14,

M Checking the 4th-axis position for VS-6577G

The internal wiring is visible in the normal condition.
(Itis not visible if caught in the crank.)

Internal wiring

4th-axis motor

o If the Internal wiring does not transition from the J3 to J4 as pictured above, remove

the J3 motor housing cover (round) and inspect. The harness may be wrapped
around the transmission shaft.
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e Do not continue until you have Joint 4 positioned as pictured above, in addition to
having the CN21 connector facing up.

e Remove the J4 CALSET Jig which is stored inside the J3 Motor housing as pictured
below.

e With the J4 brake released rotate J4 in the (+ Positive) direction (around 170
degrees). The CN 21 Connector should be facing downward now. If you receive a
“Soft Motion Limit Error” while moving a joint to its CALSET position perform an
Encoder Reset for that joint. This will open up the motion window to allow you to
reach the CALSET position.

o Insert the J4 CALSET Jig into the bolt hole as pictured below.

—~ay

Once you have the J4 CALSET Jig installed continue to rotate Joint 4 in the
(+ Positive) direction until the casting touches the CALSET Jig as pictured below.
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e Once the casting comes into contact with the CALSET Jig re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J4] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J4 CALSET is complete.

e Be sure to remove the J4 CALSET Jig. Release the brake to perform this task, do not
try and jog J4.

e It's always a good idea to verify the CALSET of J4 by releasing the brake and moving
the joint by hand all the way to the + and — soft limits while viewing the wiring
harness and transmission shaft from the J3 housing. The wiring harness may come in

contact with the Transmission Shaft but will not apply too much pressure, and
should never wrap around the shaft.

6.2.7 VS 6556/6577 CALSETTING J5 and J6

e The VS-6556 and VS-6577 model robot J5 and J6 must be calibrated together, with
both joints at their respective hard stops.

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]

e Change the setting of the J5 Brake from [Lock] to [Free], press [OK]
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e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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e  While you move J5 by hand, watch the number values as well as the slider bar for J5.
If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to
allow you to reach the CALSET position.

e Move J5 in the (+ Positive) Direction until you touch the (+ Positive) hard stop re-
engage the brake [Arm]->[Shift]->[Maintenance]->[Brake] change setting from
[Free] to [Lock].

e Install the J6 Calibration jig to the J6 flange. Make sure the knock pin is aligned in the
knock hole and the Stopper Pin can rotate and touch against Bolt A while moving in
the positive direction. (You may find this task easier with J4 rotated 180 degrees)
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Knock Pin Hole

Wiring plate | Always reference the Arrow view
wiring plate to know
. Bolt Fit stopper pin.
/ where Bolt A is. ® PPorP

Knock hole

Bolt (A)

Knock hole

6th axis flange

L,
®) Arrow vi
K. rrow view

Stopper pin

AN -
g CALSET jig
Knock-pin Q’w

zf505z

e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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e While you move the J6 CALSET jig by hand, watch the number values as well as the
slider bar for J6. If you receive a “Soft Motion Limit Error” while moving a joint to its
CALSET position perform an Encoder Reset for that joint. This will open up the
motion window to allow you to reach the CALSET position.

e Move J6 in the (+ Positive) Direction until you touch Bolt A with the Stopper Pin. With
the Stopper Pin resting against Bolt A, re-engage the brake [Arm]->[Shift]-

>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e CALSET J5 and 16, press[Arm]-> [Shift]->[Maintenance]->[CALSET]->[CALSET]-
>[Select J5]->[Select J6] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J5andJ6 CALSET is complete.
e Reinstall your end-of-arm tooling to the J6 flange.

e Always verify the CALSET by manually moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.3 VS050/060 CALSET

6.3.1 Before beginning the CALSET

e Before performing the CALSET of your VS050/060 Robot Arm you must log into the RC8
controller as Maintainer, if you’re not sure how to do this review Section 5 of this
manual.

e Before performing the CALSET of your VS050/060 Robot Arm you must have the correct
RANG Data entered into the controller, if you’re not sure how to do this review Section 5
of this manual.

e You will need a special CALSET jig to perform calibration of J6, Standard, IP67,
Communication Flange models use jig part # 410192-0050. Clean Room Type Robot uses
jig part #410192-0060.

Axis CALSET position
1st axis Positive direction rotation end (counterclockwise end when viewed from top)
2nd axis Negative direction rotation end
3rd axis Positive direction rotation end
Position 4th axis Neggtive direction rotation end set by CALSET jig (counterclockwise end when viewed from
the tip of amm) (See Table 3-2 on page 3-4)
5th axis Negative direction rotation end set by CALSET bolt (5th arm upper direction end)
Bth axis Negative direction rotation end set by CALSET jig (See Table 3-4 ~ 7 on page 3-8)

/

6th axis

™
! 1st axis

| zn392z
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6.3.2 VS050/060 CALSETTING J1.
Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J1 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

 J S LGy VS050A2 A Joint WoTO 100 %
10 O ' / AUTOEH  D&W

J1 —46.09

Position

DisplayStyle Force Control | Servo State Variable

e Apply pressure to the arm in the (+ Positive) direction to move J1 towards the J1
CALSET hard stop bolt. While you move J1 by hand, watch the number values as well
as the slider bar for J1 to verify you are moving in the correct direction, (+ Positive)
for J1 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion
window to allow you to reach the CALSET position.

e Once you have J1 resting against the J1 (+ Positive) hard stop re-engage the brake
[Arm]->[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].
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Press [Cancel] until you have the Main Screen displayed.

e From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J1] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J1 CALSET is complete.

6.3.3 VS050/060 CALSETTING J2.
Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J2 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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Position
DisplayStyle

Force Control Sernvo State ‘ariable

o Apply pressure to the arm in the (- Negative) direction to move J2 towards the J2
CALSET hard stop bolt. While you move J2 by hand, watch the number values as well
as the slider bar for J2 to verify you are moving in the correct direction, (- Negative)
for J2 CALSET position.
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*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion
window to allow you to reach the CALSET position.

e Once you reach the J2 (- Negative) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Now press [Cancel] until you have the Main Screen displayed.

e From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J2] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J2 CALSET is complete.

6.3.4 VS050/060 CALSETTING J3.
Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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Apply pressure to the arm in the (+ Positive) direction to move J3 towards the J3
CALSET hard stop bolt. While you move J3 by hand, watch the number values as well
as the slider bar for J3 to verify you are moving in the correct direction, (+ Positive)
for J3 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position.

Once you reach the J3 (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J3] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J3 CALSET is complete.

6.3.5 VS050/060 CALSETTING J4.

*Pay careful attention to the following steps, improper CALSET of J4 can cause internal
damage to the FPC assembly and will require the robot to be sent in for repair.

You will need to retrieve the J4/J5 CALSET bolt located in the battery compartment
of the robot arm to perform this task. (See pictures below)
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4th axis/5th axis
| CALSET bolt

e Next reset the Encoder for J4. Press [Setting]->[Login]->[Maintainer]-
>[5596060]->[Cancel to the main screen]->[Arm]->[Shift]->[Maintenance]-
>[Encoder]->[Encoder Reset]->[Reset J4]

o Release the brake for J4 [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J4 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e With the J4 brake release slowly rotate J4 in the (+ Positive) direction until you feel
the positive limit (This limit does not feel solid but kind of spongy, depending on
where you’re starting it may be over 360 degrees to the hard stop). *Do not try to
rotate any further in the (+ Positive) direction, this is NOT the Calset position,
continue to follow the steps below.

e After you've located and are resting against the (+ Positive) limit begin rotating J4 in
the (- Negative) direction approximately 360 degrees, you should now be able to
insert the 4 Axis CALSET bolt as pictured below.

! \
Attach 4th axis/5th axis CALSET bolt
AN
i .'r I |
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e Onceyou’ve inserted the 4™ Axis CALSET bolt rotate the arm in the (- Negative)
direction until the Arm contacts the CALSET bolt as pictured below. This is the
CALSET position for J4. Re-engage the brake [Arm]->[Shift]->[Maintenance]-
>[Brake] change setting from [Free] to [Lock].

[

II". II'. L I| L I|I
ign the notch and bolt. |
_— — v | |

R=a
.|'l| W -

e |

e Perform the CALSET of J4. Press [Cancel] until you have the Main Screen displayed.

e From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J4] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J4 CALSET is complete.

e Remove the J4 CALSET bolt, to do this release the brake for J4 and rotate the arm in

the (+ Positive) direction until the bolt can be extracted. [Arm]->[Shift]-
>[Maintenance]->[Brake]

e Change the setting of the J4 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e It's always a good idea to verify the CALSET of J4 by releasing the brake and while

viewing the [ARM] page move the joint by hand all the way to the + and — soft limits
making sure no hard stops are contacted.

6.3.6 VS050/060 CALSETTING J5.
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e You will need to retrieve the 4th/5™ axis CALSET bolt located in the battery
compartment of the robot arm to perform this task. (See pictures below)

4th axis/5th axis
| _ CALSET bolt

3
=)

e Attach the 4/5™ axis CALSET bolt in the location shown below.

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J5 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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o Apply pressure to the arm in the (- Negative) direction to move J5 towards the J5
CALSET position. While you move J5 by hand, watch the number values as well as
the slider bar for J5 to verify you are moving in the correct direction, (- Negative) for
J5 CALSET position.

o *If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion
window to allow you to reach the CALSET position.

e Once you have the CALSET bolt touching the 2"¢ arm as pictured above re-engage the
brake [Arm]->[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e From the Main Screen of the pendant press [Arm]-> [Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J5] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
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e J5 CALSET is complete.

e Release the J5 brake and remove the 4™/5% axis CALSET bolt.

6.3.7 VS050/060 CALSETTING J6.

e The VS068/087 has 3 different J6 flange configurations, before you CALSET joint 6
configure the J6 CALSET Jig to your specification as displayed in the charts below.

Revision 1.2DM

This manual covers the following type Denso robot

VS087/VS068 series (small-sized vertical articulated robots)

VS087A2—AV6—NNN—=NNNNN — NNNN

Arm length

087A2 : 875mm
068A2 B8OmMmM

Operating Environment

Surface treatment

N : Standard coloring
A : Base specificaions

NN : Standard type (IP40)

Signal wire/Air piping with solenoid valve

: Solenocid valve (2 positive/double)

B

W4 : Dust & splash-proof 1P54 C : Solenoid valve (3 posifive/exhaust center)
W7 : Protected type (IP67) D : Solenoid valve (3 posifive/closed center)

N : Signal wire/Air piping without sclenoid valve

Connector panel
N : Rear specifications Flange
A : Base specifications ~ N : Standard flange specification
A : Communication cable flange spedification
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the 6th axis CALSET jig, and fasten it with a bolt (M3 x 8).

This page shows how to install the 6th axis CALSET jig for the VS068/\/S087 series

Attach stopper pins that suit the specifications of each flange part into each attachment hole of

Flange Part .
Attachment Hol Sty Pi
Specifications achmen e opper Pin
Standard Flange
1 A
Specifications O O
WT Spedifications @ @
Communicator Cable I =
Flange Specifications & ©

The attachment holes and stopper pins

o

Sk

\//
Bolt (M3 x 8

Stopper pin attachment orientation
(example using communicator
cable flange specifications)

Stopper Pin

(05

zk1860z

6.3.7.1 VS050/060 CALSETTING J6 (Standard Flange)

e Position the J6 flange as pictured below, so that the Knock Pin of the CALSET jig can
be installed into the Knock Pin Hole of the J6 flange. In addition the Stopper Pin
should be able to rest just below Bolt A.

CN 21 Connector Plate

Revision 1.2DM

Stopper Pin resting location
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e Attach the 6™ axis CALSET jig and tighten the four bolts holding the jig to the flange.

A W W\ W\ bolts holding

r'.v;\ \ \\ A il:.'l the Gth axis

W Al CALSETjig
b [}

e  With CALSET jig in position now release the brake on J6, [Arm]->[Shift]-
>[Maintenance]->[Brake]

e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e With the brake for J6 released, rotate the jig in the (- Negative) direction until the
Stopper Pin touches against Bolt A as pictured below.

Stopper pin

o With the Stopper Pin resting on Bolt A, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press
[OK]
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e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J6 CALSET is complete.

6.3.7.2 VS050/060 CALSETTING J6 (W7 Specification Flange)

e Position the J6 flange as pictured below, so that the Knock Pin of the CALSET jig can
be installed into the Knock Pin Hole of the J6 flange. In addition the Stopper Pin
should be able to rest just below Bolt A.

CN 21 Connector Plate

Bolt A

-

Stopper Pin resting location

e Attach the 6™ axis CALSET jig and tighten the four bolts holding the jig to the flange.

6th axis CALSET jig

L || Bolts holding the 6th axis
CALSET jig k18522

e  With CALSET jig in position now release the brake on J6, [Arm]->[Shift]-
>[Maintenance]->[Brake]

e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]
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Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

With the brake for J6 released, rotate the jig in the (- Negative) direction until the
Stopper Pin touches against Bolt A as pictured below.

With the Stopper Pin resting on Bolt A, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press
[OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J6 CALSET is complete.

6.3.7.3 VS050/060 CALSETTING J6 (Communicator Cable Specification Flange)

The Communicator Spec Flange is not a Boundless Rotation Joint, it is extremely
important to check the rotational position of the Communicator Flange before
CALSETTING so that internal damage of the FPC cable does not happen.

The J6 Communicator Flange has a viewing window to help determine the current
rotational position of the flange. Position J6 so that you can see the Orange film in
half the window. See the picture below.
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*If you cannot see any Orange in the window turn the 6™ Axis in the (- Negative)
direction until half the window is displaying Orange.

*|f the entire window viewing area is Orange rotate (by hand) the 6" Axis in the
(+ Positive) direction until half the window is displaying Orange.

e Release the brake so that the Communicator Flange can be repositioned as described
above, Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

State of being able to see the orange ‘\”

film only half of the window

o With half the viewing window showing the Orange film, the flange orientation should
look like the picture below.

Dowel hall
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e Remove the CALSET bolt from the CALSET jig as pictured below.

CALSET bolt for the
% — Communication

< Interface Flange-A
aElS
~ M

“—

e Secure the CALSET bolt to the communication flange as pictured below, tightening
torque; 0.8 +/-1.7Nm.

CALSET bolt for the
Communication
Interface Flange-A

e  Mount the CALSET jig to the communication flange making sure the Stopper Pin is
located as pictured below, just above the CALSET bolt you previously added.
Tightening torque 8.8 +/-1.7Nm.
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Make sure the Stopper
Pin is located in this
position.

Tighten 4 spots with
hex wrench

e Rotate the CALSET jig clockwise, touch the Stopper Pin to the CALSET bolt (lightly).

Touch the Stopper Pin to the
CALSET bolt (not a lot of
pressure).

Once the Stopper Pin is touching the CALSET bolt, re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Cancel] until you display the Main Screen of the pendant, now press [Arm]-
>[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J6 CALSET is complete.

Release the J6 brake and remove the CALSET jig and CALSET bolt from the flange.

Always verify the CALSET by Manually Moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.4 VS068/087 CALSET

6.4.1 Before beginning the CALSET

e Before performing the CALSET of your VS068/087 Robot you must log into the RC8
controller as Maintainer, if you’re not sure how to do this review Section 5 of this
manual.

e Before performing the CALSET of your VS068/087 Robot you must have the correct
RANG Data entered into the controller, if you’re not sure how to do this review Section 5
of this manual.

e You will need a special CALSET jig to perform calibration of J6. Standard, IP67,
Communication Flange models use jig part # 410192-0050. Clean Room Type Robot uses
jig part #410192-0060.

Axis CALSET position
1st axis Positive direction rotation end (counterclockwise end when viewed from top)
2nd axis Negative direction rotation end
3rd axis Fositive direction rofation end
Paosition oth asis Negative direction rotation end set by CALSET jig (counterclockwise end when viewed from
the tip of arm) (See Table 3-5)
5th axis Negative direction rotation end (5th arm upper direction end)
Bth axis Negative direction rotation end set by CALSET jig (See Table 3-6 ~ 8)

. h axis
/L‘\:‘Sth axi

7

"I' / .‘( O.’End axis

Bth axis O _

1st axis

&

zk1859z

6.4.2 VS068/087 CALSETTING J1.

Navigate to the Brake Release screen.

e [Arm]->[Shift]->[Maintenance]->[Brake]
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Change the setting of the J1 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

Sl 5046
J2 2105
J3 90.00

Position
DisplayStyle

Force Control Servo State Variable

Apply pressure to the arm in the (+ Positive) direction to move J1 towards the J1
CALSET hard stop bolt. While you move J1 by hand, watch the number values as well
as the slider bar for J1 to verify you are moving in the correct direction, (+ Positive)
for J1 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position.

Once you have J1 resting against the J1 (+ Positive) hard stop, re-engage the brake
[Arm]->[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Cancel] until you have the Main Screen displayed.

From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J1] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
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e J1 CALSET is complete.

6.4.3 VS068/087 CALSETTING J2.
Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J2 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

J1 -10.46
J2 21.95
J3 90.00

Position
DisplayStyle

Force Control Servo State Variable

e Apply pressure to the arm in the (- Negative) direction to move J2 towards the J2
CALSET hard stop bolt. While you move J2 by hand, watch the number values as well
as the slider bar for J2 to verify you are moving in the correct direction, (- Negative)
for J2 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion
window to allow you to reach the CALSET position.

e Once you reach the J2 (- Negative) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].
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e Now press [Cancel] until you have the Main Screen displayed.

e From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J2] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J2 CALSET is complete.

6.4.4 VS068/087 CALSETTING J3.
Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

O -50.46)
A 2195
J3 T
il 0.00,
o 70.74)
o 0.00,

Position

DisplayStyle Force Control Semno State \ariable

o Apply pressure to the arm in the (+ Positive) direction to move J3 towards the J3
CALSET hard stop bolt. While you move J3 by hand, watch the number values as well
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as the slider bar for J3 to verify you are moving in the correct direction, (+ Positive)
for J3 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position.

e Once you reach the J3 (+ Positive) hard stop re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Now press [Cancel] until you have the Main Screen displayed.

e From the Main Screen of the pendant press [Shift]->[Maintenance]->[CALSET]-
>[CALSET]->[Select J3] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J3 CALSET is complete.

6.4.5 VS068/087 CALSETTING J4.

*Pay careful attention to the following steps, improper CALSET of J4 can cause internal
damage to the FPC assembly and will require the robot to be sent in for repair.

e You will need to retrieve the J4 CALSET bolt located in the battery compartment of
the robot arm to perform this task. (See pictures below)

|
4th axis CALSET bolt

e Next reset the Encoder for J4. Press [Setting]->[Login]->[Maintainer]-
>[5596060]->[Cancel to the main screen]->[Arm]->[Shift]->[Maintenance]-
>[Encoder]->[Encoder Reset]->[Reset J4]
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e Release the brake for J4 [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J4 Brake from [Lock] to [Free], press [OK]
[ ]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

With the J4 brake release slowly rotate J4 in the (+ Positive) direction until you feel
the positive limit (This limit does not feel solid but kind of spongy, depending on
where you’re starting it may be over 360 degrees to the hard stop). *Do not try to

rotate any further in the (+ Positive) direction, this is NOT the Calset position,
continue to follow the steps below.

After you’ve located and are resting against the (+ Positive) limit begin rotating J4 in

the (- Negative) direction approximately 300 degrees, you should now be able to
insert the 4" Axis CALSET bolt as pictured below.

W,
Y

Attach 4th axis/5th Iaxis CALSET bolt
I /Al 2 |
| .'r Te— | :

Once you’ve inserted the 4™ Axis CALSET bolt rotate the arm in the (- Negative)
direction until the Arm contacts the CALSET bolt as pictured below. This is the

CALSET position for J4. Re-engage the brake [Arm]->[Shift]->[Maintenance]-
>[Brake] change setting from [Free] to [Lock].

1 )1 S}
and bolt. |
" 1 |
|

/"R Align the notch

/% I o
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Perform the CALSET of J4. Press [Cancel] until you have the Main Screen displayed.

From the Main Screen of the pendant press [Arm]-> [Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J4] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J4 CALSET is complete.

Remove the J4 CALSET bolt, to do this release the brake for J4 and rotate the arm in
the (+ Positive) direction until the bolt can be extracted. [Arm]->[Shift]-
>[Maintenance]->[Brake]

Change the setting of the J4 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

It's always a good idea to verify the CALSET of J4 by releasing the brake and while
viewing the [ARM] page move the joint by hand all the way to the + and — soft limits
making sure no hard stops are contacted.

6.4.6 VS068/087 CALSETTING J5.

Navigate to the Brake Release screen.

[Arm]->[Shift]->[Maintenance]->[Brake]
Change the setting of the J5 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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J1
J2 EAEE
5000
J4 IO
074
o000

Position

DisplayStyle Force Control Servo State ariable

e Apply pressure to the arm in the (- Negative) direction to move J5 towards the J5
CALSET position. While you move J5 by hand, watch the number values as well as
the slider bar for J5 to verify you are moving in the correct direction, (- Negative) for
J5 CALSET position.

e *If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET

position perform an Encoder Reset for that joint. This will open up the motion
window to allow you to reach the CALSET position.

e Once you have J5 against the (- Negative) hard stop re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Cancel] until you have reached the Main Screen of the pendant, now press
[Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J5] then press [OK]

o “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e |5 CALSET is complete.

VS068/087 CALSETTING J6.

e The VS068/087 has 3 different J6 flange configurations, before you CALSET joint 6
configure the J6 CALSET Jig to your specification as displayed in the charts below.
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This manual covers the following type Denso robot:

VS087/VS068 series (small-sized vertical articulated robots)

VS087A2—AV6—NNN—NNNNN — NNNN

Arm length

087A2 : 875mm
068A2 680mm

Operating Envimnment

NN : Standard type (IP40)
W4 : Dust & splash-proof IP54
W7 : Protected type (IP67)

Surface treatment

N : Standard coloring
A :Base specifications

Signal wire/Air piping with solenoid valve

Connector panel

: Solenocid valve (2 positive/double)

: Solencid valve (3 positive/exhaust center)

: Solenoid valve (3 positive/closed center)

: Signal wire/Air piping without solenoid valve

Z00m

N : Rear specifications
A : Base specifications

N : Standard flange specification

Flange

A : Communication cable flange spedification

This page shows how to install the 6th axis CALSET jig for the VS068/\/S087 series

Attach stopper pins that suit the specifications of each flange part into each attachment hole of
the 6th axis CALSET jig, and fasten it with a bolt (M3 x 8).

Flange Part .
Attachment Hol Sty Pi
Specifications achmen e opper Pin
Standard Flange
1 A
Specifications O O
WT Spedifications @ @
Communicator Cable I =
Flange Specifications & ©

The attachment holes and stopper pins

o

S

\//
Bolt (M3 x 8)

Stopper pin attachment orientation
(example using communicator
cable flange specifications)

Stopper Pin

fdﬁ

zk1860z

6.4.7.1 VS068/087 CALSETTING J6 (Standard Flange)

e Position the J6 flange as pictured below, so that the Knock Pin of the CALSET jig can

Revision 1.2DM
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be installed into the Knock Pin Hole of the J6 flange. In addition the Stopper Pin
should be able to rest just below Bolt A.

CN 21 Connector Plate

Stopper Pin resting location

e Attach the 6™ axis CALSET jig and tighten the four bolts holding the jig to the flange.

[P
\

6th axis CALSET ji .
A '\\JJLQ-/\_ t \\  bolts holding
f':{l\ \\\ \\ A ‘:." the 6th axis
W\ _A\| CALSETjig
AT

e With CALSET jig in position now release the brake on J6, [Arm]->[Shift]-
>[Maintenance]->[Brake]

e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e With the brake for J6 released, rotate the jig in the (- Negative) direction until the
Stopper Pin touches against Bolt A as pictured below.
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/’3} Stopper pin

e With the Stopper Pin resting on Bolt A, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Navigate to the Main Screen of the pendant and then press [Arm]->[Shift]-
>[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J6 CALSET is complete.

e Always verify the CALSET by Manually Moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.

6.4.7.2 VS068/087 CALSETTING J6 (W7 Specification Flange)

e Position the J6 flange as pictured below, so that the Knock Pin of the CALSET jig can
be installed into the Knock Pin Hole of the J6 flange. In addition the Stopper Pin
should be able to rest just below Bolt A.

CN 21 Connector Plate \
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Bolt A

T

|| Knock hole

\ L v\i / .

Stopper Pin resting location

e Attach the 6™ axis CALSET jig and tighten the four bolts holding the jig to the flange.

A\

_-—:-'-__—__'_E:ES‘SL
(T T O @is CALSETjig
RN ,--"ﬁiﬁ}\\
IRV o
N '}nl"t\.\. ] \ A} )
ANy \\‘\ \ - -__': W

W\ -
\ L_ | Bolis holding the 6th axis
\ CALSET jig 21852z

e  With CALSET jig in position now release the brake on 16, [Arm]->[Shift]-
>[Maintenance]->[Brake]

e Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e With the brake for J6 released, rotate the jig in the (- Negative) direction until the
Stopper Pin touches against Bolt A as pictured below.
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[ BoltA

|
i)
]
—
—
1
-
L

With the Stopper Pin resting on Bolt A, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Cancel] until the Main Page of the pendant is displayed.

Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J6] then press
[OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
J6 CALSET is complete.

Always verify the CALSET by Manually Moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.

6.4.7.3 VS068/087 CALSETTING J6 (Communicator Cable Specification Flange)

The Communicator Spec Flange is not a Boundless Rotation Joint, it is extremely
important to check the rotational position of the Communicator Flange before
CALSETTING so that internal damage of the FPC cable does not happen.

The J6 Communicator Flange has a viewing window to help determine the current
rotational position of the flange. Position J6 so that you can see the Orange film in
half the window. See the picture below.

*|f you cannot see any Orange in the window turn the 6 Axis in the (- Negative)
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direction until half the window is displaying Orange.

*|f the entire window viewing area is Orange rotate (by hand) the 6" Axis in the
(+ Positive) direction until half the window is displaying Orange.

e Release the brake so that the Communicator Flange can be repositioned as described
above, Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

State of being able to see the orange ‘\”

film only half of the window

e With half the viewing window showing the Orange film, the flange orientation should
look like the picture below.

Dowel hall
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e Remove the CALSET bolt from the CALSET jig as pictured below.

CALSET bolt for the
Communication
Interface Flange-A

e Secure the CALSET bolt to the communication flange as pictured below, tightening
torque; 0.8 +/-1.7Nm.

CALSET bolt for the
Communication
Interface Flange-A

e Mount the CALSET jig to the communication flange making sure the Stopper Pin is
located as pictured below, just above the CALSET bolt you previously added.
Tightening torque 8.8 +/-1.7Nm.
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Make sure the Stopper
Pin is located in this
position.

Tighten 4 spots with
hex wrench

e Rotate the CALSET jig clockwise, touch the Stopper Pin to the CALSET bolt (lightly).

Touch the Stopper Pin to the
CALSET bolt (not a lot of
pressure).

Once the Stopper Pin is touching the CALSET bolt, re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

Press [Cancel] until you have the Main Screen displayed.

From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J6] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J6 CALSET is complete.

Release the J6 brake and remove the CALSET jig and CALSET bolt from the flange.

Always verify the CALSET by Manually Moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.5 VM 6083/60B1 CALSET

6.5.1 Before beginning the CALSET

o Before performing the CALSET of your VM Robot you must log into the RC8
controller as Maintainer, if you’re not sure how to do this review Section 5 of this
manual.

o Before performing the CALSET of your VM Robot you must have the correct RANG
Data entered into the controller, if you’re not sure how to do this review Section 5 of

this manual.

e You will need a special CALSET jig to perform calibration of J6, part # 410192-0030

Axis CALSET positions
1st axis Turning end in the positive direction
(counterclockwise end when viewed from top)
2nd axis Turning end in the negative direction
3rd axis Tuming end in the positive direction

Models having no mechanical stop on the 4th axis

4th axis Turning end in the positive direction, which is set by a CALSET jig. (See Section 2.4.4)
(counterclockwise end when viewed from the arm end)

Position

Turning end in the positive direction

Sth axis (upward end of the 5th-axis arm)

6th axis Tuming end in the positive direction, which is set by a CALSET jig. (See Section 2.4 4)

VM-6083G/VM-60B1G

6th axis \

A\ 4th axis
2
2
& 5th axis

Connector
side
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6.5.2 VM 6083/60B1 CALSETTING J1.

e 1 of the VM Model robot does not have a brake, move J1 in the (+Positive) direction
towards the J1 CALSET hard stop bolt.

VM-6083G/VM-60B1G

side

e If your uncertain about the which direction is (+ Positive) or (- Negative) navigate to the
ARM page of the pendant. While you move J1 by hand, watch the number values as well
as the slider bar for J1 to verify you are moving in the correct direction, (+ Positive) for J1
CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET position
perform an Encoder Reset (Section 5.1.1) for that joint. This will open up the motion window
to allow you to reach the CALSET position.

[ ] EMG PRTCT VH-B083 A J
- oint WOTO
1o u ' f AUTOEN | DGW

O —13.06]
J2 18.36

Position | £qrce control | Servo State Variable

DisplaysStyle

e Once you reach the J1 (+Positive) hard stop perform CALSET of J1. Press [Cancel] until
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you have the Main Screen displayed.

e From the Main Screen of the pendant press [Arm]->[Shift]->[Maintenance]->[CALSET]-
>[CALSET]->[Select J1] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J1 CALSET is complete.

6.5.3 VM 6083/60B1 CALSETTING J2

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J2 Brake from [Lock] to [Free], press [OK]
e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 2 may drift when

brake is released.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.

[ ] EMG PRTGCT ] )
10 — ' / ALUTOEM D SW VILRSUEELS TeRLCAAR

J1 -13.06
J2 INEED
J3 80.00

Position
DisplayStyle

Force Control Servo State ‘ariable

e  While you move J2 by hand, watch the number values as well as the slider bar for J2
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to verify you are moving in the correct direction (- Negative) for J2 CALSET position.
*If you receive a “Soft Motion Limit Error” while moving a joint to it CALSET position
perform an Encoder Reset for that joint. This will open up the motion window to

allow you to reach the CALSET position.

e Once you touch the (- Negative) hard stop, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Arm]-> [Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J2 CALSET is complete.

6.5.4 VM 6083/60B1 CALSETTING J3

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]
e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release. *If not supported Joint 3 may drift when

brake is released.

e Once the brake is released press [Cancel] two times, you should now be on the ARM
page as seen below.
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W' [ ] = ' . / EMG P

1o

AUTOEN D

Position

DisplayStyle Force Control Semvo State ‘ariable

e  While you move J3 by hand, watch the number values as well as the slider bar for J3
to verify you are moving in the correct direction (+ Positive) for J3 CALSET position.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position

e Once you touch the (+ Positive) hard stop, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Cancel] until the Main Screen of the pendant is displayed, now press [Arm]->
[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J3] then press [OK]
“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J3 CALSET is complete.

6.5.5 VM 6083/60B1 CALSETTING J4

e Use extreme caution when CALSETTING J4. If it is done incorrectly, damage to the
wiring harness can occur.
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4th-axis saction

When the dth-axis section is rotated once (360° ),
the internal wiring may be caught in the cast crank
and broken.

Alh-axis section

-
S

Cast crank

—

Note that tuming the 4th-axis section by more than 360° may break the internal wiring

e Remove the cover at the J3 to J4 transition zone.

3rd axis motor cover / :-'iib

ROMW25

e Using a flashlight view the wiring harness as it transitions from J3 through J4, make
sure the Harness is hanging freely under the Transmission Shaft (as referenced
below) and not twisted around the shaft. The CN21 connector plate should be on
top as well. If Joint 4 is not in the position pictured below, release the brake and
rotate to this position. This will be the starting point for CALSETTING J4.

72

Revision 1.2DM Last Updated 2/25/2020



Transmission Shaft : CN 21 Connector

Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J4 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

*Do not continue until you have Joint 4 positioned as pictured above.

e Remove the J4 CALSET Jig which is stored inside the J3 Motor housing as pictured
below.

e With the J4 brake released rotate J4 in the (+ Positive) direction, around 170
degrees. The CN 21 Connector should be facing downward now.

*If you receive a “Soft Motion Limit Error” while moving a joint to its CALSET
position perform an Encoder Reset for that joint. This will open up the motion

window to allow you to reach the CALSET position.

e Insert the J4 CALSET Jig into the bolt hole as pictured below.

73
Revision 1.2DM Last Updated 2/25/2020



The attachment hole of

= I}}.

4th axis CALSET bolt —

- __7_1.4_- -7\_ _>-<T\ul

Once you have the J4 CALSET Jig installed continue to rotate Joint 4 in the
(+ Positive) direction until the casting touches the CALSET Jig as pictured below.

Align the notch
with 4th axis CALSET.

Once you come in contact with the CALSET lJig, re-engage the brake [Arm]->[Shift]-
>[Maintenance]->[Brake] change setting from [Free] to [Lock].Release the E-stop on
the pendant.

Press [Cancel] until the Main Screen of the pendant is displayed.

Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J4] then press
[OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
J4 CALSET is complete.

Be sure to remove the J4 CALSET Jig. Release the brake to perform this task, do not
try and jog J4 you can crash into and break the jig if you jog in the wrong direction.

It’s always a good idea to verify the CALSET of J4 by releasing the brake and moving
the joint by hand all the way to the + and — soft limits while viewing the wiring
harness and transmission shaft from the J3 housing. The wiring harness may come in
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contact with the Transmission Shaft but will not apply too much pressure, and
should never wrap around the shaft before faulting for Soft Motion Limit.

6.5.6 VM 6083/60B1 CALSETTING J5 and J6

The VM model robots Joints 5 and 6 must be calibrated together, with both joints at
their respective hard stops.

Release the brake for J6, from the Main Screen-> [Arm]->[Shift]->[Maintenance]-
>[Brake]
Change the setting of the J6 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

Reposition the J6 Flange so that the Knock Hole is aligned as pictured below. Install
the J6 Calibration jig to the J6 flange and secure using (4) M6x10 bolts. Make sure
the knock pin is aligned in the knock hole and the Stopper Pin can rotate and touch
against Bolt A while moving in the positive direction. Use the position of the wiring
plate as a reference to where Bolt A is.

| 16 Flange Assembly |

Wiring plate

Stopper pin
.
g

 rockein |

~ |

Release the 5% axis brake (If the J6 Brake is not already, release it as well). From the
Main Screen-> [Arm]->[Shift]->[Maintenance]->[Brake]

Change the setting of the J5 Brake from [Lock] to [Free], press [OK]

Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

Turn the 5 axis in the (+ Positive) direction (opposite the CN21/Wiring plate) by

hand until you reach the (+ Positive) limit. Now turn the J6 CALSET jig in the
(+ Positive) direction until the Stopper Pin is against Bolt A.
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5th Axis +

Align to the 2nd am

6t Axis +

e  When you have J5 against the (+ Positive) limit and J6 against the (+Positive) limit re-
engage the brake [Arm]->[Shift]->[Maintenance]->[Brake] change setting from
[Free] to [Lock].

e Press [Cancel] until the Main Screen of the pendant is displayed.

e CALSET J5 and J6, from the Main Screen press [Arm]->[Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J5]->[Select J6] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J5andJ6 CALSET is complete.
e Reinstall your end-of-arm tooling to the J6 flange.

o Always verify the CALSET by Manually moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.6 HS (E/G, AO, A1) CALSET

6.6.1 Before beginning the CALSET

o Before performing the CALSET of your HS Robot Arm you must log into the RC8 controller as
Maintainer, if you’re not sure how to do this review Section 5 of this manual.

o Before performing the CALSET of your HS Robot Arm you must have the correct RANG Data
entered into the controller, if you're not sure how to do this review Section 5 of this manual.

e You will need special CALSET jigs to perform calibration of J4. These are located within the

base of the robot around the J1 CALSET hard stop bolt.

Axis CALSET position

1staxis |Positive direction rotation end (counterclockwise end when viewed from top)

2nd axis | Negative direction rotation end

Position - — - -
3rd axis | Positive direction rotation end

4th axis | Positive direction rotation end set by CALSET jig (counter-clockwise rofation when looking from the arm end)

Y, 2ng axis
A o

1st axis

Bolt for 4th axis CALSET

When perform 4th axis CALSET, be sure to move
A\CAUTION the 3rd axis also to the CALSET sefting position.

Positive
direction

RO03767

Fig.3-1: CALSET Setting Positions of 1st to 4th Axis
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6.6.2 HS (E/G, A0, A1) CALSETTING J1

e J1 of the HS robot does not have a brake. Apply pressure to the first arm to move J1
in the (+ Positive) direction (see picture below) towards the J1 CALSET hard stop.

Apply Pressure
Here

e Once you touch the (+ Positive) hard stop for J1 navigate to the CALSET page.

e Press [Arm]-> [Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J1] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

J1 CALSET is complete.

6.6.3 HS (E/G, AO, A1) CALSETTING J2

o J2 of the HS robot does not have a brake. Apply pressure to the second arm to
move J2 in the (- Negative) direction (see picture below) towards the J2 CALSET hard
stop.

1By 2nd axis
l\)' @

1st axis

Apply Pressure
Here

e Once Joint 2 touches the (- Negative) hard stop for J2 navigate to the CALSET page.
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e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J2 CALSET is complete.

6.6.4 HS (E/G, A0, A1) CALSETTING J3 and J4

e Onthe HS Model Robot J3 and J4 must be CALSET at the same time, with both joints
resting against their respective hard stop.

e Remove the 4" Axis CALSET bolts (Socket Head Cap Shoulder Bolts) from the base of
the robot near the J1 CALSET hard stop. (see picture below)

4th axis CALSET bolts [
d

Y, //

ROO3768

e Attach the two CALSET bolts as pictured below, one mounts to the robot casting and
the other to the collar of the J3 shaft.

_ :ﬁ —
o=} "] 4th axis CALSET bolt l’\l
/ j] ‘ |
- |
4th axis CALSET bolt |
RO03769

e Rotate the J4 shaft in the (+Positive) direction until the shoulders of the bolts touch
as seen below.
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Navigate to the Brake Release screen.
e [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Move J3 in the (+ Positive) direction (upward) until you touch the (+Positive) hard
stop (All the way up) while rotating the shaft in the (+ Positive) direction until the
shoulders of the bolts touch as seen below.

13 T T B

4th axis CALSET bolts
[ Q.:.f';)

e Once you’re against the J3 (+ Positive) hard stop and the 4" Axis CALSET bolts are in
contact as pictured above, re-engage the brake [Arm]->[Shift]->[Maintenance]-
>[Brake] change setting from [Free] to [Lock].

e Press [Cancel] until the Main Screen of the pendant is displayed.

e CALSET J3 and J4, press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]-
>[Select J3]->[Select J4] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J3 and J4 CALSET is complete.
e Reinstall your end-of-arm tooling.

e Always verify the CALSET by Manually moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.
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6.7 HM E2/G CALSET

6.7.1 Before beginning the CALSET

e Before performing the CALSET of your HM Robot Arm you must log into the RC8 controller as
Maintainer, if you’re not sure how to do this review Section 5 of this manual.

e Before performing the CALSET of your HM Robot Arm you must have the correct RANG Data
entered into the controller, if you're not sure how to do this review Section 5 of this manual.

e You will need a special CALSET jig to perform calibration of J4. This jig is located within the
base of the robot around the J1 CALSET hard stop bolt.

Axis CALSET position
15t anis Positive direction rotation end (counterclockwise end when viewed from top)

é 2nd axis Negatve direction rofation end
E 3rd axis Positive direction rotation end
4th ams Positive direction rotation end set by CALSET bolt (counterclockwise end when viewed from the top)
4th axis (4) F
M \ ird axis (+)
! 3rd axis (+)
3rd axis (+) e,
) < =

«
= [ ) 2rd axis (-)

’ 4th axis (+)
. ROO 3454

(1) When performing CALSET, release the brake of aas o CALSET and press it on to mechanical end.
(See "Chapter 4. Auxiliary work" on RCTM Contraller or RC8 Controller Service Manual for
encoder brake releasing method. )

McauTion | (2) When performing CALSET for 3rd axis, make sure that air balance is adjusted. If air balance is not

adjusted, 3rd ais may fall down due to its weight when the brake is released

(See "Chapter 4. Auxiliary work" on RCTM Contraoller or RCE Controller Service Manual for air

balance adjusting method )

1rd axis (+)

[ —
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6.7.2 HM E2/G CALSETTING J1

J1 of the HM robot (non UL) does not have a brake. Apply pressure to the first arm
to move J1 in the (+ Positive) direction (see picture below) towards the J1 CALSET
hard stop.

*UL Versions of the HM Robot does have a brake on the J1,J2 and J3 Motors, you will
need to release the brake first to move these joints to their CALSET positions.

* To release the brakes (1,2 &3) on a UL model HM. Turn the power on the
controller -> Make sure the Motor “ON” light is off -> Press the Brake release
switch on top of the 2" arm cover

\ 4th axis (+)

3 s (4 _ ﬂ{?‘—/\

&.—_ ./ 2rd axis (-)

Apply Pressure
Here

Once you touch the (+ Positive) hard stop for J1 navigate to the CALSET page.

From the main screen of the pendant, Press [Arm]-> [Shift]->[Maintenance]-
>[CALSET]->[CALSET]->[Select J1] then press [OK]

“Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
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e J1 CALSET is complete.

6.7.3 HM E2/G CALSETTING J2

e ]2 of the HM robot (non UL) does not have a brake. Apply pressure to the second
arm to move J2 in the (- Negative) direction (see picture below) towards the J2
CALSET hard stop.

*If your HM is a UL model you will need to release the J2 brake before moving Joint 2
(see steps in section 6.7.2 for releasing the brake).

\ 4th axis (+)

2rd axis (-

Apply Pressure
Here

-

e Once J2 contacts the (- Negative) hard stop for J2 navigate to the CALSET page.

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J2 CALSET is complete.
6.7.4 HM E2/G CALSETTING J3

e To CALSET J3 of the HM model robot first you must release the brake for the J3
motor. Navigate to the Brake Release screen.

*If your HM is a UL model you will release the brake using a different method (see
steps in section 6.7.2 for releasing the brake).

o [Arm]->[Shift]->[Maintenance]->[Brake]

e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]
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e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Move J3 in the (+ Positive) direction (upward) until you touch the (+Positive) hard
stop (All the way up).

\ 4th axis (+)

— __
1rd axis (+) ‘/X

= Apply Pressure
Here

e Once Joint 3 is against the J3 (+ Positive) hard stop, re-engage the brake [Arm]-
>[Shift]->[Maintenance]->[Brake] change setting from [Free] to [Lock].

e Press [Cancel] until the Main Screen of the pendant is displayed.

e Perform CALSET of I3, press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]-
>[Select J3] then press [OK]

o “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e |3 CALSET is complete

6.7.5 HM E2/G CALSETTING J4

e Remove the J4 CALSET jig from the base of the robot near the J1 CALSET hard stop
bolt. Install the bolt into the threaded hole as pictured below.

* If your HM is a Dust and Splash Spec. model you will need to remove the bolts
holding the bellows in place first to install the CALSET jig, see pictures below. After
completing the Calset of J4 the tightening torque of the bellows fixing bolts is

1.2 Nm.
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Standard Dust & splash
specifications proof spedifications

Mechanical end Bottom bellows

for 4th axis Mechanical end
for 4th axis

Stopper
4th axis CALSET bolt

4th axis CALSET bolt

b Positive direction
003495

e With the CALSET jig installed onto the shaft, rotate J4 in the (+ Positive) direction
slowly until it rests against the “White Post” of the shaft assembly.

e Once the CALSET bolt is against the J4 (+ Positive) hard stop (White Post) perform
CALSET of J4, press [Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J4] then
press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J4 CALSET is complete.

e Reinstall your end-of-arm tooling.

e Always verify the CALSET by Manually moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying.

6.8 HSR CALSET

6.8.1 Before beginning the CALSET

e Before performing the CALSET of your HSR Robot Arm you must log into the RC8A controller
as Maintainer, if you’re not sure how to do this review Section 5 of this manual.

o Before performing the CALSET of your HSR Robot Arm you must have the correct RANG Data
entered into the controller, if you're not sure how to do this review Section 5 of this manual.

e You will need special CALSET jigs to perform calibration of J4. These are located at just above
the connector plate wiring at the rear of the robot arm.
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Axis CALSET position

1st axis | Positive direction rotation end (counterclockwise end when viewed from top)

2nd axis | Negative direction rotation end

Floor type: The rise end (the plus direction end)

Position
3rd axis Ceiling type: The descent end (the minus direction end)

Positive direction rotation end set by CALSET jig (counterclockwise end when viewed from the tip of arm)

4ih axis (See Table 3-2 on page 3-3)

When perform 4th axis CALSET, be sure to move the

ACAUTION 3rd axis also to the CALSET setting position.

RO01425

6.8.2 HSR CALSETTING J1

o J1 of the HSR robot does not have a brake. Apply pressure to the first arm to move
J1in the (+ Positive) direction (see picture below) towards the J1 CALSET hard stop.

Apply Pressure
Here

e Once you touch the (+ Positive) hard stop for J1 navigate to the CALSET page.

e  Press [Arm]-> [Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J1] then press
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[OK]
e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e J1 CALSET is complete.

6.8.3 HSR CALSETTING J2

e ]2 of the HSR robot does not have a brake. Apply pressure to the second arm to
move J2 in the (- Negative) direction (see picture below) towards the J2 CALSET hard
stop.

TR =
\ o
p a
B
i @

AV

Apply Pressure
Here

e Once Joint 2 touches the (- Negative) hard stop for J2 navigate to the CALSET page.

e  Press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]->[Select J2] then press
[OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.

e ]2 CALSET is complete.

6.8.4 HSR CALSETTING J3 and J4

e On the HSR Model Robot J3 and J4 must be CALSET at the same time, with both
joints resting against their respective hard stop.

e Remove the 4" Axis CALSET bolts (Socket Head Cap Shoulder Bolts) from the rear of
the robot near the wiring connector plate. (see picture below)
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e Attach the two CALSET bolts as pictured below, one mounts to the robot casting and
the other to the collar of the J3 shaft.

4th axis

CALSET bolt ath Sxis —

CALSET bolt II

Navigate to the Brake Release screen.
o [Arm]->[Shift]->[Maintenance]->[Brake]
e Change the setting of the J3 Brake from [Lock] to [Free], press [OK]

e Message is “Caution Brake will be released!” Press the [OK] on the teaching
pendant and the brake should release.

e Move J3 in the (+ Positive) direction (upward) until you touch the (+Positive) hard
stop (All the way up) while rotating the shaft in the (+ Positive) direction until the
shoulders of the bolts touch as seen below. *Ceiling mount HSR is different view
drawing on top of page 86.
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(_) 4th axis CALSET bolts -
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e Once you’re against the J3 (+ Positive) hard stop and the 4™ Axis CALSET bolts are in
contact as pictured above, re-engage the brake [Arm]->[Shift]->[Maintenance]-
>[Brake] change setting from [Free] to [Lock].

e Press [Cancel] until the Main Screen of the pendant is displayed.

e CALSET J3 and J4, press [Arm]->[Shift]->[Maintenance]->[CALSET]->[CALSET]-
>[Select J3]->[Select J4] then press [OK]

e “Execute CALSET?” is displayed, choose [OK], “CALSET succeeded!” is displayed.
e J3 andJ4 CALSET is complete.
e Reinstall your end-of-arm tooling.

e Always verify the CALSET by Manually moving the robot to a “Known” position (ex.
P2 Home Position). Never run the Robot in Auto Mode without first verifying

6 Sending Your Damaged Robot in For Repair

e Record the complete model number (ex. VS-6556G-BW) and the serial number (ex. 06M221)
of the damaged robot arm.

e Contact a Denso Regional Service Dealer or call 1-888-4ROBOTX. A list of Denso Regional
Service Dealers can be found at https://www.densorobotics.com/support/

e Remove all tooling from the robot arm and secure it inside a sturdy crate or securely bolt the
arm to a sturdy pallet then cover with a heavy cardboard box for protection.

e Due to the potential damage that can occur while a robot is being shipped, we highly
recommend that the pallet/crate be sent via AIR as opposed to GROUND shipping.

e If your robot controller associated with the robot arm can be sent in with the robot arm,
Denso can perform a factory CALSET on the system before it is returned.
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