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1. Outline

“NACHI ROBOT” has used mechatronic techniques, cultivated throughout the last few decades, to
supply robots suited for industries utilizing welding, spray painting and the material handling
techniques.

"MR series" is a robot for handling that flexible operation becomes possible by seven-axis structure.
“MR35-01” is the basic model, and 2 types of robots are featured in the “MR series”.

Load weight
. 35kg 50 kg
Installation
Floor mount
Ceiling mount (option) MR35-01 MR50-01
Wall mount (option)
Angle mount (option)

In case of wall mount and angle mount, working envelope of axis 1 is limited. Consult with each
NACHI-FUJIKOSHI office for detail.

m Characteristic

1. Because axis 7 is added between axis 2 and axis 3, the degree of freedom increased and more
flexible motion became possible. It is possible to choose several different postures of the robot for
the same tool position and orientation. Because of this, a motion in which the robot avoids the
interference against the peripheral devices in the work space also becomes possible.

2. The wide motion range and the 7-axes structure lighten the limitation of the actual motion range
due to the wrist posture. And examining applicability becomes easier than before.

3. The application that can be applied has extended, because the environmental resistance became
IP67.

4. It became easy to add the cables and the hoses for the application by installing “S-Trac" and
“A-Trac".
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2. Basic specifications

ltem Specifications
Robot model MR35-01 MR50-01
Construction Articulated
Number of axis 7
Drive system AC servo motor
Axis 1 +2.88 rad (165 °)
Axis 2 +0.96 ~—2.09rad (+55 ~ —120°)
_ Axis 3 +244 ~—255rad (+140 ~ —146°)
Max. ‘{evlzg‘éng Axis 4 +6.28 rad (£360 °)
Axis 5 +2.18 rad (125 °)
Axis 6 +7.84 rad (450 °)
Axis 7 +3.32 rad (190 °)
Axis 1 3.14 rad/s (180 °/s) 3.05 rad/s (175 °/s)
Axis 2 3.05 rad/s (175 °/s) 2.44 rad/s (140 °/s)
Axis 3 3.14 rad/s (180 °/s) 2.88 rad/s (165 °/s)
Max. speed Axis 4 5.32 rad/s (305 °/s) 4.45 rad/s (255 °/s)
Axis 5 5.32 rad/s (305 °/s) 4.45 rad/s (255 °/s)
Axis 6 7.33 rad/s (420 °/s) 6.46 rad/s (370 °/s)
Axis 7 2.27 rad/s (130 °/s) 2.27 rad/s (130 °/s)
Wrist 35 kg 50 kg
Max. pay load
Forearm 15 kg
Axis 5 160 N-m 210 N'm
Staté"lg‘;"glt’(')";que Axis 6 160 N-m 210 N-m
Axis 7 90 N'm 130 N'm
Axis 5 16 kg-m? 30 kg-m?
momeArllltoc‘;\ﬁr?(Ieertia *1 Axis 6 16 kg'm” 30 kg-m”
Axis 7 5 kg-m? 12 kg-m?
Position repeatability *2 +0.07 mm
Maximum air pressure 0.49 MPa (5.0 kgf/cm?) or less
Installation *3 Floor mount
Temperature: 0to45°C *4
Ambient conditions Humidity: 20 to 85%RH (No dew condensation allowed)
Vibration to the installation face: Not more than 0.5G (4.9 m/sz)
Dust-proof / Drip-proof Body Equivalent to IP67
performance *5 Wrist Equivalent to IP67
Robot mass 745 kg

1[rad]=180/x[°], 1[N-m]=1/9.8[kgf-m]

- On controller display, axis 1 to 7 is displayed J1 to J7 for each.

- The specification and externals described in this specification might change without a previous notice for the improvement.

*1: This value changes by placement and load conditions of a wrist. *2: This value conforms to “JIS B 8432” standard. *3: Ceiling
mount, wall mount and angle mount are the options. *4: Permitted height is not higher than 1,000m above sea level. If used in
higher place, permitted temperature is affected by height. *5: Liquid such as organic compound, acidity, alkalinity, chlorine or
gasoline cutting fluid which deteriorates the seal material are not available to use.
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3. Robot dimensions and working envelope
[(MR35-01][MR50-01]
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4. Details of load mounting face
m Wrist

For the end effecter fixing bolts, use the mounting P.C.D. shown below.

Be sure to screw the M8 end effecter fixing bolts in the wrist not deeper than the screw
& depth in the mounting face. Screwing the bolts deeper than the screw depth may damage
cAuTIoN | the wrist.

(MR35-01]1[MR50-01]
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m Upper part of forearm
Ancillary equipment can be mounted to the upper part of robot forearm.

[MR35-01][MR50-01]
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5. Installation procedure

The installation location and the installation procedure of the robot are critical factors to maintain robot
functions. The ambient conditions of installation location not only have influence on the life of mechanical
sections of the robot, but also get involved in safety issues. Consequently, strictly observe the
environmental conditions shown below. Furthermore, utmost care should be exerted for the installation
procedure and the foundation for the robot in order to maintain the robot performance. Strictly observe
the installation procedure for the robot provided below.

Installation

To install the robot, give it first priority to thoroughly consider safety of workers and take safety
measures. The following describes precautions for this purpose.

Safety measures against entry in the robot operating area

While the robot is in operation, workers are in danger of coming in contact with the robot.
A To avoid that, install a Safety fence so as to keep the worker away from the robot. Not
doing so will cause the workers or other persons to accidentally enter the operating area,

WARNING | thus resulting in accidents.

B Installation location and ambient conditions
Conditions (temperature, humidity, height and vibration) are written in “2. Basic Specifications”.
Further ambient conditions listed below must be observed.
(1) Location with the drainage structure so that swivel base is not flooded, when the liquid such as
water or cutting fluid is splashed on the robot body
(2) Location with no flammable or corrosive fluid or gas.
(3) Type D grounding (the grounding resistance is 100Q or less) is necessary.

M Installation procedure

While robot moves, large reaction force is applied to the swiveling base from all directions.
Consequently, the robot should be installed in such a manner that the foundation endures reaction
force caused by accelerating or decelerating the speed to lock the robot, not to mention that it
endures static loads.

Repair uneven spots, cracks, and others on the floor, and then install the robot by following to the
table below. If thickness of floor concrete is less than needed level, an independent foundation
should be constructed. Inspect the foundation prior to the robot installation, and then construct the
foundation, if necessary.

Robot Model MR35-01, MR50-01
Thickness of floor concrete Not less than 150 mm
4 bolts of M20X65 (JIS: Strength class 12.9)
Installation parts *1 4 plain washers of not less than 4.5 mm in thickness
and HRC35 in hardness
Tightening torque 560 £ 30 N°'m
Allowable repeated tensile *2 Approximately 36,154 N

*1 : Installation parts are not accessory of robot.
*2 : This tensile is per installation bolt when robot is installed with all bolts written in table above.
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m Installation space
To install the robot, lock the swiveling base of the robot.

The mechanical stopper end is located in a position exceeding the specified working

A envelope (software limit) of axis 1 by 4°. To install the safety fence, with consideration
given to the wrist configuration and the shape of end effecter.

WARNING
On axis 1, axis 2 and axis 3, the robot working envelope can be regulated for safety

A (optional function). Since optional parts should be installed to enable this function, do not
independently move the standard parts (e.g. mechanical stopper).

WARNING

[MR35-01][MR50-01]

SPECIFICATION OF
WORKING ENVELOPE

170° [ i o
(Vo boz73yt)
165° (SOFTHARE LINIT)
#2050 =T
)
LOCUS o l
(POINT A) E: 5 I
] i AHAN
" il
il + —:L il MECHANICAL
Ly i STOPPER END
POINT A 165 SPECIFICATION OF
HORKING ENVELOPE
L70° L IRENF 456
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(SOFTWARE LIHITI
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250 B-MIBA Ay
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m Accuracy of installation surface

When installing robot, strictly observe precautions listed below to cause no deformation in the swivel

base.

(1) Make the deviation from the flatness of the 4 plates on the robot installation surface fall within 0.5 mm.
(2) Make the deviation in height between the 4 places of each base plate installation surface and the

robot installation surface fall in the range of 0.5 mm (+0.25 mm).

Within O.5mm
O.5mmUKN

ﬂ O .Smm

ip HRC40+3

(3) If the two precautions above 95
cannot be observed, use jack bolts M16x2
to bring the four places into even
contact with the installation surface. ~_ m
B LV\\TET%SOfMef
FigsiEs HRC40+3
m Maximum robot generative force
Maximum Maximum Maximum Maximum
Robot model vertical horizontal Vertical horizontal
generative force | generative force | generative moment | generative moment
FV FH MV MH
MR35-01
23,700 N 16,700 N 32,900 N-m 28,300 N-m
MR50-01
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6. Allowable wrist load

AN

CAUTION

” o«

Load fixed on the tip of wrist is regulated by “allowable payload mass”, “allowable static
load torque”, and “allowable moment of inertia”. Strictly keep the wrist load within each
allowable value. If wrist load exceeds the allowable value, this robot is out of guarantee.

Refer to the table of “2. Basic specifications” and following figures for the detail of each

specification.

m Torque map
C.0.G. of wrist load should exist inside the range shown below.
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Static load torque and moment of inertia of wrist load should exist inside the range shown below.

= Moment of inertia map
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7. Option specifications

O: Possible to correspond.” —: Impossible to correspond

e Robot model:
No. Item Specifications Parts No. MR35/50-01
Chemical anchor specification
(nstalton plate vith welded base plate + chemical anchorbols) | i °
Ore anchor specification
) (Installtion plate with welded base plate + ore anchor bolts) OP-F2-016 o
1 | Installation parts -
Leveling plate OPJ—F1-0055 o
(CJ180mm X t=25mm 4 plates)
Installation bolts ; washers
' OPJ-F1-0047
(Robot installation bolts and washers) ©
2 | Axis 1 380° stopper Axis 1 £190° operation OP-S3-011 O
. ) Restriction of axis 1 operation edge
3 | Axis 1 adjustable stopper (-2.88~+2.88 rad, every 0.26 rad) OP-S3-016 O
Restriction of axis 2 operation edge
4 | Axis 2 adjustable stopper (From the advancement edge and the retreat edge to OP-A5-023 O
0.52rad, every 0.26 rad)
5 AX'S.3 yvorklng envelope Restriction of axis 3 operation edge -
restriction stopper
6 | Adjustable limit switch Axis 2, axis 3 adjustable limit switch -
WithLs, Abase | R
. ) ) No LS, 1 base —
7 | Axis 1 base LS For axis 1 zone detection B e R i
WithLS,3base | ] e
No LS, 3 base —
8 | Axis 2 arm clear LS For axis 2 zeroing pointand | The doginstalaon e atachment | | .
shelter point confirmation No dog installation plate -
9 | Axis 3 motor guard Protection of encoder and connectors of axis 3 motor Unnecessar
10 | Wrist axis motor guard Protection of encoder and connectors of wrist axis motor y
11 | Air tubing 2 §ystems (inside diameter ¢6.5X2), from swivel base to Standard
axis 3 gear box
12 | Application signal line 20 wires (0.2 mmz), from swivel axis to axis 3 gear box Standard
13 | Solenoid valve Built-in type -
14 | Transfer jig Fork bracket OP-S2-037 O
15 | Transfer fixed jig Arm fixing jig (for axis 2) Unnecessary
16 Zeroing pin & Zeroing Ax!s 1~a?(|s 4, éXls 7: Pin hole OP-T2-055 0]
block Axis 5, axis 6 axis: Block
17 | Flange adaptor ISO Flange Standard
18 | Bypass cable BCUNIT20-50 O
19 | Wrist positioning mark Stickers for the wrist axes reference position adjustment OP-N2-021 O
20 | Cable ID registration cable MR20-OP03-A O
21 ﬁ‘;ls 1 bearing insallation for axis 1 motor shaft portion KP-ZJ-007 O
22 Bgarmg installation jigs for for axis 4 — axis 6 motor shaft portions KP-ZJ-008 O
wrist axes
23 :ZT; plate for ceiling Name plates to install the ceiling mount robot OP-N3-015 O
24 | Water proof coolant paint Double liquid type urethane resin paint OP-N5-019 O

The specification and externals described in this specifications might change without a previous notice for the improvement.
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8. Application wiring and tubing diagram
m Wiring and tubing diagram

[(MR35-01][MR50-01]

BJl#y7x ToEaR J2 7L J3EYHy 72
AIR 1 BJL Box Body J2-arm J3 Gearbox /A\IR 1
[ WHITE — — WHITE D10X6.5 j
L [
AIR 2 o o o AR 2 | AIRTUBING
[ BLACK — — BLACK B1OX6. 5
L L
CNROLO CNelA | | cNelB | 1 CNelc ) CNel | —
[ 1] il il ] APPLICATION
CNB2A CN62B CNB2C CNB2 [SIGNALS
| | | | | | | |
| | | | | | | [ —
CNEATA CNEW1A CNEW!B CNEAL | —
] 1] 1] ]
ADDITIONAL
| CNEA2A | 1 1 | CNEW2A | | | | CNEW2B | | | CNEAZ || ’AXIS (ENCODER)
| | | | | | | |
CNATA CNA1B CNALC CNAL | —
| D | | m | | m | | D |
| CNA2A | 11 | CNAZ2B | |1 | cna2Cc | L CNAZ | ﬁ?,DS'R%%R)
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m Details of base and flame

(MR35-01]1[MR50-01]

Application cables are inside the box.
When pulling them out from the box to use,
drill the cover and install a cable clamp.
The cable clamp must be water-proof type.

APPLICATION SIGNALS
FI)r—> 3 R
AR, T 23—5K)
POWER / ENCODER LINES
i BJ3 Xy 72 xH—

JSMOTOR J5 £E—7
Jb £—7%

J6 MOTOR

(

e

I

==t

PERFORATABLE
AREA

~

TN \f O] SR

BJ3BOXCOVER

AIR2OUT TUBE
I7 2460 @10F2—7H)
AIR10OUT TUBE

ITry—14%0 @10F21—7H)

10-M6x 10
(#fF L7 :8.8Nm)
; IGHTENING TORQUE : 8.8 Nm)

o]

Place the wires so that they do N 100 e @
not touch the motor. ~_
BJIl <3 [ ~
BJI Panel
AR IN FFLIDT—E—\_/M—J:H D —
. | ﬁ L@ o ©
Rel/a207) © ra Do not install anything
e ® on the BJ1 panel.
° °
Use air pressure not more <
than 0.49MPa.
o o | ) K] o
ARR2IN ” \
I7—2A0
CIVEYTED CNRO4 CNRO1
CNRO10 CNRO?Z
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m Detailed diagram of the connectors

(MR35-01]1[MR50-01]

Partner connecter

Wire-side shell: JFM-WSA-4-A (JST)
connecTor NO 101 Guide plate A kit: JFM-GPAK-4 (JST)
Receptacle housing: JFM2FDN-22V-K (JST)

B ALTAZIAL3AT4ATSIATEIAL7IATBIATGIAZ0 (B11) Receptacle contact:
o olocholodislosorosboding ) a: SJ2F-01GF-P1.0 (JST) (0.20 ~ 0.50sq)
b: SJ2F-21GF-P1.0 (JST) (0.30 ~ 0.75sq)
Manual crimp tool:
AT T O T for a: YRS-8861
B for b: YRF-1120
I e A Cable diameter suitable for wire-side shell: ¢26.2~
L‘JLL‘i‘JLL‘J able dilameter suitable 1or wire-side shell. .

$28.0

ST T ggi)st;igure is drawn seeing from the backside of the

=~ =+ = 4 1
Ll

T T T T T
1+ 4+ 1
Ll L]

Jol

Connector form (CN61)
Housing: SMP-10V-BC (JST)
Partner connector

1 i Housing: SMR-10V-B(JST)
Contact: SYM-001T-P0.6

(Wire of Application: AWG#22~28)
Pressure tool: YRS-121

I E0E=00=0=O=CROSO) I NI D= OEOSOECEOSECEOSOEOE I

Connector form (CN62)

Housing: SMP-11V-BC (JST)

Partner connector

Housing: SMR-11V-B (JST)
(Wire of Application: AWG#22~28)

L{2]3[4]5/6[7[8]9]10 1123|456 |7]8[9]10]11 ManualcrimptooI:YRS-121

A01|A02|A03|A04IA0S|AOB|AD7|AOB|AOSIALO ALLALZA13/AT4/A15|ALG|AL7|AT8IATS|A20ECE

(This figure is drawn seeing from the
backside of the robot.)
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m Details diagram of the connectors for additional axis

(1) BJ3 side (intermadiate connectoer)

[T
[=llx]=]

Connector form (CNA1,CNA2)

d
CNAT
SR VAT 1] UAT
6 | BAAT PBAT 416
GNA2
3| WAZ VA2 1] UA2
b | BAAZ PBA1 416

Housing
VLP-06V (JST)

Partner connector

Housing
VLR-08V (JST)
Retainer
VLS-03V (JST)
Contact
SVM-42T-P2.0
(Wire of Application : AWG#22 - 16)
Contact
SVM-61T-P2.0
(Wire of Application : AWG#20~14)
Manual crimp tool: : YC-592:(AWG#22 - 16)

YC-590:(AWG#20 - 14)

(This pin layout is drawn seeing from the connection side of the robot side connector.)

CNEAT
B4| M3E B3| ECE |B2[SA1-|BT| HBE
Ad| PIE|A3 AZ[SAT+]AT| PSE
CNEA?
B4| N3E|B3| ECE [B2|SA2- |BT| MBE
A4 [ P3E [AS AZ [SAZ+ |A1] PSE

Connector form (CNEA1,CNEA2)
Housing
1-1827864-4 (AMP)
Partner connector
Housing
1-1903130-4 (AMP)
Contact
1903116-2
(Wire of Application : AWG#28 - 22)
Manual crimp tool : 1762846-1

(This pin layout is drawn seeing from the connection side of the robot side connector.)
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9. Transport procedure
Safety measures against transport

The following describes precautions for transporting the robot. Fully understand the precautions for safe
transport work.

The robot must be transported by personnel who have licenses required for slinging work,
A crane operation, forklift truck operation, and others. The weight of the robot and controller
is listed in the Operating Manual and the Maintenance Manual. Check for the weight, and
WARNING | then handle them according to procedures suitable for the weight.
To lift the robot or the controller, follow the procedures specified in the Maintenance
Manual.
A Following any procedures other than those specified will cause the robot to topple over or
WARNING | 4rop during transport, thus resulting in accidents.
During transport or installation work of the robot, pay utmost care not to cause damage to
wirings.
A Furthermore, after installing the robot, take protective measures such as using protective
WARNING | guards so that the wirings will not be damaged by workers or other persons, or forklift
trucks or else.

To transport the robot, make it a rule to use a crane.

First, put the robot into the configuration shown in figure below and mount the two carrier brackets
dedicated to the transport of the robot to both sides of the robot frame. Then, lift the robot using four
hanging wires. Fix these dedicated brackets with the two M16 X 35 bolts. The tightening torque is 287
N-m. Recommended length of the hanging wires is 3 m. Protect the part where the robot contacts the
wire by inserting the wire through a protect cover hose such as a rubber hose.

(MR35-01]1[MR50-01]

T !
|
Four hanging wires
ABBIA Y —
(EEE23m)
(Recommended
length 3m)
1241
So
& /
(@]
3 7 o
& ™M
& ©
A —
o
il ™
~
L l° o
42 BOMIE e
M/; Center of ;r:vww Llﬂmg JIG
(HBs50) (Option)

(Including the
opositte side)
LA 7287N-m
TIGHTENING TORCUE
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10. Installation (specification which contains a robot)

1. Delivery condition

Because the expense is different, which form to choose be sufficiently examined.

Condition Details

Robot is delivered on the truck near the entrance of

1 | Delivery on the truck ;
customer’s plant.

Delivery after installation and

Robot is installed and test-run done.
test-run

Delivery after installation and

test-run with work piece After style 2, teaching with work piece is done.

2. Operation and maintenance education

The special spot operation guide and the special spot preservation guide are the outside of the
estimation. Also, there is schooling system in the Toyama factory, too.
Consult with each NACHI-FUJIKOSHI office for the details.

3. The type D grounding (the grounding resistance is 100Q or less) is necessary.

11. Consuming power (Robot + Controller)
4.1kVA  (Peak power)

12. Paint color

Standard color Controller cabinet Munsell 10GY9/1
Robot body Munsell 10GY9/1

Water proof coolant paint option is useful for the circumstance such as that coolant splashes
on robot body. Please refer to “7 Option specifications” for the type of this option.

13. Warranty

Elapse of 1 year after delivery.

The specification and externals described in this document might change without a previous notice
for the improvement.
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NACHI-FUJIKOSHI CORP.

http://www.nachi-fujikoshi.co.jp/

Shiodome Sumitomo Bldg. 17F,
1-9-2 Higashi-Shinbashi
Minato-ku, TOKYO, 105-0021 JAPAN

http://www.nachirobotics.com/
Fax: 248-305-6542 22285 Roethel Drive, Novi, Michigan 48375 U.S.A.
Use 248-305-6542 South Carolina, U.S.A.
Use 248-305-6542 Texas, U.S.A.
Fax: 502-695-4818 116 Collision Center Drive, Suite A, Frankfort, KY 40601 U.S.A

JAPAN MAIN OFFICE Phone: Fax
+81-3-5568-5245 +81-3-5568-5236

NACHI NORTH AMERICA

Phone: 248-305-6545
Use 248-305-6545
Use 248-305-6545

Phone: 502-695-4816

North America Headquarters
Greenville Service Office
San Antonio Service Office
Kentucky Branch Office
Phone: 248-334-8250 Fax: 248-334-8270

Training Office 22213 Roethel Drive, Novi, Michigan 48375 U.S.A.

89 Courtland Avenue, Unit 2, Vaughan,

Phone: 905-760-9542 Ontario L4K3T4 CANADA

Toronto Branch Office Fax: 905-760-9477

Mexico Branch Office Phone: Fax:

+52-555312-6556

Saltillo Service Office Phone:
+52-844416-8053

+52-55-5312-7248
Fax:
+52-844416-8053

Urbina # 54, Parque Industrial Naucalpan,

Naucalpan de Juarez, 53370, Estado de México, MEXICO
Canada 544 Privada Luxemburgo

C. P. 25230, Saltillo, Coahuila, MEXICO

NACHI ROBOTIC EUROPE

Germany http://www.nachi.de/
Nachi Europe GmbH Phone: Fax: .
Bischofstrasse 99, 47809, Krefeld, GERMANY
+49-(0)2151-65046-0 +49-(0)2151-65046-90
United Kingdom http://www.nachi.co.uk/
Nachi UK. LTD. Phone: Fax: Unit 7, Junction Six Industrial Estate, Electric Avenue,

+44-(0)121-250-1895
Czech Republic

Nachi Europe

+44-(0)121-250-1899 Birmingham B6 7JJ, U.K.

Phone: Fax:
+ 420-255-734-000 +420-255-734-001
NACHI ROBOTIC ASIA

Korea

Korea

Prague 9, VGP Park, Czech republic

http://www.nachi-korea.co.kr/
2F Dongsan Bldg.
276-4, Sungsu 2GA-3DONG, Sungdong-ku,
Seoul 133-123, KOREA

Copyright NACHI-FUJIKOSHI CORP.

Robot Division

1-1-1, FUJIKOSHIHONMACHI, TOYAMA CITY, JAPAN 930-8511

Phone +81-76-423-5137

Fax +81-76-493-5252
NACHI-FUJIKOSHI CORP. holds all rights of this document. No part of this manual may be photocopied or
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