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Z-Arm 4160B / XX60B

/-Arm 4160B/Z-Arm XX60B

Model Definition

Z-Arm T4160BNO-AOM1-FXXX-01

-

41 60

Blank: Four axis  If z-axis stroke If robot arm
F: Five axis is 410,here is 41 span is 600,
T: Three axis here is 60

FXXX-01

F: Non-standard customized option, if it is a
standard product, it is blank XXX:

XXX: Customer label number

01: version number

1 ®HITBET

B N 0

B: High-end
version
Empty: Standard

version

C:Collaborative
N:Non-collaborative

0: Silver
1: Black

A0

A0: Means two straight-
through cables

A2: Means two vacuum
tubes

High Precision Z-axis Customization High payload
Repeatability 0.1-0.8m Standard payload:4kg
+0.02mm o Max payload:Skg
High Speed Competitive Price
Standard payload:Skg Industrial-level quality
Max linear speed 2m/s Comsumptive price

M1

MI1: Second arm motion range
+164 deg ( rotate outwards)

M2: Second arm motion range
15deg - 345deg  (rotate inwards)
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Z-Arm 4160B / XX60B

Specification

1 axis arm length

1 axis rotation angle
2 axis arm length

2 axis rotation angle
Z axis stroke

R axis rotation range
Linear speed
Repeatability
Standard payload
Maximum payload
Degree of freedom
Power supply
Communication

Z-axis can be customized in height

Electrical interface reserved

Optional accessories

Use environment

/O port digital input (isolated)
I/O port digital output (isolated)
I/O port analog input (4-20mA)
I/O port analog output (4-20mA)
Robot arm height

Robot arm weight

Base size

Distance between base fixing holes
Collision detection

Drag teaching

Emergency stop

Debugging/Online upgrade (USB port)

325mm

+90°

275mm

+164° Optional : 15°-345°

410mm (height can be customized)

+1080°without mechanical limit / +£170°with mechanical limit
2000mm/s (payload 4kg)

+0.02mm

4kg

Skg

4

220V/110V50-60HZ adapt to 48VDC peak power2000W
Ethernet

0.1m-0.8m

Standard configuration: 4*23awg (unshielded) wires from the socket
) panel through the lower arm cover
Optional: 2 ¢4 vacuum tubes through the socket panel and flange

Z-EFG-8S/Z-EFG-12/Z-EFG-20/Z-EFG-20S/Z-EFG-20F/Z-ERG-20C/
Z-EFG-30/Z-EFG-50/Z-EFG-100, the fifth axis, 3D painting

Ambient temperature: 0-45°C Humidity: RH20-80 (no frost)

9+3+ forearm extension (8 in 8 out; Gripper dedicated port: pulse or 485)
9+3+ forearm extension (8 in 8 out; Gripper dedicated port: pulse or 485)
/

/

860mm

410mm stroke net weight 36.5kg

250mm*250mm™*15mm

200mm*200mm with four M8*20 screws

/

MHITBGT 2
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Z-Arm 4160B / XX60B

Motion Range and Dimensions

Reachable area

p

O
&
R275 \
4R 160 4-38.50pen RIS
2- ®8+8' 92 Open 950 4- ©15Depth9
M1 Version (External Rotation)
A9
R59%4, 5
Reachable area
550
/R63
A
wn
" Rig8 2
28 =
R275 .
A )‘? R275
4-R20 160 4-
5 ®8+0, Py =00 28.5 Open
@~ Open 250 4-¢15Depth 9

M2 Version (Internal Rotation)

275 325 225

492

860

Emergency stop |port
Ethernet cable pprt
Switch
Straight Tine pos
O port

T T

Power suppl;/

6-M3 7 8

4-M4 T8 ®

56
64

90°

28

4-MA T8

Remark: Some hardware of the control panel of the robot arm is not shown in the figure, please refer to the actual product.
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Z-Arm 4160B / XX60B

Interface Introduction

The mounting interfaces of the Z-Arm 4160B manipulator are distributed in 2 positions, the side of the manipulator base

(defined as A) and the bottom surface of the end arm (defined as B).

Interface Diagram and Instructions for Use

1. General schematic diagram of the base interface at A (as shown in Figure 1)

auT24y COME
o
Frins

149

ov
N4
NG 43 ©

K5 IP address configuration button

J4 Signal input

J3 Signal output

O

= e e e

J8 Emergency stop

v e
- -
o o
= =
- =

ouT24V

INTQ

IN11

ouT?

ouT10

ouT11

oy

© [l B
J7 System I/0

O =

J6 Ethernet RJ45

Power indicatpr

J1 Power switch

J10A

J11A

© @O

J2 48V power input
J9 USB debugging port

Figure 1
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2. Figure 1 interface definition description

(1) J1 is the power switch interface, which is used to control the power on and off;

(2) J2 is the power input port, 48V DC voltage input;

(3) J3 is the I/O output port, with 9 groups of internal optocoupler isolated NPN outputs;

(4) J4 is the user 1/O input port, with 9 groups of internal optocoupler isolated inputs;

(5) K5 is the IP address configuration button of robot arm , press and hold the button to power on, the robot arm enters the IP address
configuration state;

(6) J6 is the Ethernet port, used for computer communication;

(7) J7 is the system 1/O, there are 3 groups of common ground optocoupler isolation input and output inside;

(8) J8 is the emergency stop interface, which can be connected to the emergency stop button to control the emergency stop function
of the robotic arm;

(9) J9 is the USB debugging port;

(10) J10A is a 4-core straight through wire aviation plug to the end or straight air pipe @4 to the end (optional);

(11) J11A is a 4-core straight through wire aviation plug to the end or straight air pipe @4 to the end (optional).

3.The internal circuit design of the J3 and J4 interfaces (as shown in Figure 2)

Robot Arm Internal Wiring Definition External Device
J2 port Switching power supply 48V qutput
Robot arm power supply input 24V powg supply 12 2P(N24V) 24V exleg\al power supply output
J2-1P(0V) 48V+2% required
0V power supply 0V external power supply
I3 port . 24V internal power supply 1 output Connect load with robot arm power supply
Robot arm 1/0 input @ —pAmsunfee  J3-9P(OUT24V)

K Max. payload 500mA
‘ ‘ 24V bulb
24V relay
J3-(OUTO~8;
m at ) 24V solenoid valve
E_I Op pler isolation

J3-COMA,COMB,COMC
A,

13-10P(0V) | Short circuit
=
0V internal power supply TG
13-7P(OUTI) J3-5P(COMA .
13-6P OUTz; ( ) Connect load with other exterfal power supply
13-4P(OUT3) 3V~24V external power supply

13-3P(OUT4) J3-1P(COMB)
J3-2P(OUTS) Max. payload 500mA

13-15P(OUT6)
13-14P(OUT7) J3-12P(COMO) 3V~24V bulb

J3-13P(OUTS) 3V~24V relay

& 13-0UT0~8 3V~24V solenoid valve

Optocoupler isolation

J3-COMA,COMB,COMC
A

—
JA-TP(INO) 0V external power supply
J4 port J42P(IN1)  J4-4P(COMD)
. 14-3P(IN2)
Robot arm 1/O input . J4-5P(IN3 X
24V intemnal power output 14.5p§m4§ uspcome) | | Device connected to P-type output
Robot arm I/O input-P type input 2A insurand (14 7p(Ns)
14-9P(ING) Internal power supply of robot arm or|
14-10P(IN7) ~ J4-12P(COMF) ;
J411P0Ng) other external power supply available
24V robot arm output power supply
J4-15P(OUT24V)
J4-(INO~8) 24V internal (external) pwer supply

s

J4-COMD,COME,COMF
J4-14P(0V) _%_
—L— 0V internal (external) powd supply

wer supply 0V robot arm power supply

2

0V internal p;

24V internal power output 24V robot arm output power supply
L:.MC J4-15P(OUT24V) 3 Internal power supply of rhbot arm or other
— L] .
. =3 beT . external power supply avajlable
Device connected to N-type ogtput
J4-(IN~8) -
RN et

0V internal (cﬁcma]) powd supply

-l 24V internal (external) power suppl

J4-14P(0V)
= _=

0V internal power supply 0V robot arm power supply

Figure 2
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Z-Arm 4160B / XX60B

4.J7, J8 interface male socket pin definition (as shown in Figure 3)

Robot Arm Internal Wiring Definition

J8 port O

External Device

Emergency stop

stop

connected
arm

onnected

connected
arm

onnected

hnecting with
pbot arm

nected to

Emergency stop J8-Stop0 -
Stopl
J8-Stop1 I
Stopl :
Only connect to emergenc]
O normally closed button
J7 port
Robotarm system /O el powe gyt Output or switch of the devicg
Wi utpu 5
i 17.0UT24V with the power supply of robo
33K
J7-IN9 e
{ Device that can only be d
-1 IEINL to P-type output
33K
0V internal ];ower supply
Output or switch of the device
with the power supply of rob:
33K 24V external power outpu
O J7-IN9
3.3K -IN10 .
:@:- i Device that can only be d
- L — JZ-IN11 to P-type output
Lin9_ h 33K J70V,
3 z
0V internal l;ower supply OV internal p-ower supply
24V internal power output
2A insuraee  JEOUTHV. Load when device cof
the power supply of 1
I Max. payload 500mA
JouD 24VETIE
J7-0UT10 24V bulb
outti 24V solenoid valve
J7-OUTLL o
Optocoupler isolation
Triode Device that can only be co:
N-type input
O ov im:ema] power supply .
24V Load when device cof
external power
other external power
Max. payload S00mA
I 3V~24V bulb
J7-0UT9 3V~24V relay
17-0UT10 3V~24V solenoid valve
Optocoupler isolation
J7-OUT11 t
I]\)Ievwe that can only be
Triode |Triode |Triod -type input
riode riode riode 17-0v typ P
i i

ov im;ma] power supply

Figure 3

0V internal ;mwer supply|

inecting with
upply

connected to
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5. General schematic diagram of the I/O interface panel at B (as shown in Figure 4)

Output OUTI19
Output OuTl7  Outeut OUTI3
Output OUTIS

Input IN16  Input IN18

Input
Input IN1O Output Output | Output

Input IN15 IN17 ouTig | OUTI6 | OUTI14

é é@ @ é I
R EOI6IPI0I0I0IE

Output OUTI2

OOOE 0@
Shield grounding
Power supply 0V Input IN14
Power supply 0V |Input INI3
Power supply 0OV nput IN12

Power supply 24V Bus 485A

© © Power supply 24V Bus 485B
Power supply 24V Communication ground reference

JIOBE) © J11B

485 Communication ground reference

Gripper 1&2 485A
Gripper 1&2 485B

Gripper 1 feedback input

Gripper 2 pulse output

Gripper 2 direction output

Gripper 2 feedback input

J12 9 © J13
SI=1E
© ©

Shield grounding
Power supply 0V Gripper 1 direction output
Power supply 0V Gripper 1 pulse output
Power supply 24V Power supply 24V
Figure 4
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Arm 4160B / XX60B

6. Interface definition description at B
(1) J10B is a 4-core straight through wire aviation plug to the end of J10A;
(2) J11B is a 4-core straight through wire aviation plug to the end of J11A.

7. J12 interface internal circuit design (as shown in Figure 5)

Robot Arm End Wiring Definition

J12 port
Arm end I/O

J12-1P(EP)

L

Shield grounding

J12-2P3PAP(OV)

H

ower supply

=

0V internal

24V internal power supply output

2A insurafice

J12-5P,6P,7P(24V)

External Device

Short circuit (must be connected)

Connect load with robot arm

Only support N-type output

J12-19P~26P(OUT0~7)

Max. payload 500mA
24V bulb

24V relay

24V solenoid valve
Optocoupler isolation

EC] 1

ower supply

b

Only supports N-type input

Connect load with other exter
3V~24V external power supply

Max. payload 500mA
3V~24V bulb

3V~24V relay

3V~24V solenoid valve

Non true isolation optocq

EC] 1

J12-2P3P4P(0V)

0V internal power supply
24V internal power supply output

Only support N-typefinput

J12-11P(IN7

J12-14P
J12-15P

IN4
IN3

J12-18P(INO!

J12-11P~18P(IN7~0

L

0V external power supply

hal power supply

upler

Devices connected to N-type
output must be connected to (
external power supply

)

J12-2P3PA4P(OV)

power supply

0V internal

Robot arm bus mapping RS485

Communication 458A (D+)

J12-11P(485A)

\
e

0V external power suppl.

Communication 458A (T+)

00R
Commnication 458B (

-

D-)

J12-10P(485B)

Device RS485

Communication 4358B (T-)

for communication
hinuiiedl

112-9P (Special reference plade

Communication ground reference

)

I

Communication power supply 0V

Figure 5

L

GND

optional)

HITBOT 8
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Z-Arm 4160B / XX60B

8. J13 interface DB9 male sock with needle pin definition (as shown in Figure 6)

9

SHITBET

Robot Arm End Wiring Definition

External Device

113-2P3P(0V) I Short circuit (must be connected)

Max. current
No. | gripper pulse input

No._1 gripper direction input

No. 1 gripper feedback input

=

0V gripper power supply

J13 port J13-1P(EP)
Arm end connect to gripper—=—
Shield groundi am
0V internal power supply
Support N&P-type output
(PC setting)
24V internal power supply output 24V J 13'4}J " .
Triode | Triode 24 insurancdf 24V power supply to gripper
J13-6P (pulse output)
J13-7P (direction output)
R J13-8P (feedback input)
Triode | Triode 1
33K J13-2P(0V)
w ' —%— , Support N&P-type output
1t Ve .
internal power supply PC setung)
J13-5P

24V internal power supply output

Max. curre

No. 2 gripper pulse input

No. 2 gripper direction input

No. 2 gripper feedback input

Triode | Triode insurancd(24V power supply to gripper’
J13-12P (pulse output)
J13-13P (direction output)
< R J13-14P (feedback input)
Triode | Triode 1}
33K 113-3P(0V)

0V internal power supply

L

0V gripper power supply

J13-4p
24V power supply to gripper

=

0V internal neyve

? 2A insurance o)
113-2P(0V) 24V gripper power supply
=
St (D% oW )
" SuPRlion 4584 (T+) J13-11P(485 Communication 458A (1) < PP

J13-10P(485B

No. 1 gripper RS485

Communication 458B (T-)

oMo
LT

©@8@
®

0V internal p:)wcr supply

Connected to communication
clip RS485

Ey—

24V internal power supply output
2A insurar

ccial reference place

T communicalion) reference (optional)

Communication ground

Commiunication

g ound reference
Communication 438A (D+)

ce J13-5P (24V power supply

Communication 458B (D-)

— _1_ No. 2 gripper RS485

Communication ground reference
24V gripper power supply
9

J13-3P(0V)

=

0V internal power supply

I

0V gripper power supply

Fi

gure 6

24V gripper power supply N, 1 grippgr (pulse version)

2A

24V gripper power supply NO. 2 gripper (pulse version)
Q

2A
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9.Wide I/0O Board Diagram (as shown in Figure 7)

Connect external terminals

e

_

-— i

SRR NNYY

§-chanpel outpot sigmals

Kmaxmmum soomA per chau.ud} “m _}__] l] .\

— s m mm

- - 4
.5: i | 'J Gnipper 2
. - T "] N
N 4 - = Gnipper |
Internal RS485 bus Tk o/ ! : ) -

Power mdicator hight

24 or 48V power input

t Expanded RS485
24V output indicator light

communacation

yi L U aa
[ - { [+
: W i 13 £ F p
-— ~ ~ - v - >
8-channel mput signals

Figure 7
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Z-Arm 4160B / XX60B

10.Internal I/O board wiring definition (as shown in Figure 8)

11 »HITBET

10 board wiring definition

8-channel input terminals

Internal power
output 24V

External devices

Connect to the output or switch
of the device with robotic arm power

Power supply to

the sensor 24V
2A fuse ouT24vV
R
E \g — IN(LS) =
1 L
33 oUTOV I
= =
nternal power Internal power supply 0V
supply OV
8-channel output terminals Connect to the
: —r QUT24V load with robotic arm power
Maximum single load 500mA
24V lamp
24V relay
24V solenoid valve
Transistor OUT(1-8) Isolation optocoupler
Internl power Can only be connected to
ﬂﬂﬂ; oV N-type input devices.
Support N and P type outputs
(Set by upper computer)

Internal power
output 24V

Transistor [Transistor]

—

2afuse Power the gripper with 24V

Gripper power
supply 24V anper 1 (Pulse)

o) Maximum 2A current

1T

PWMO (Pulse Output)

Gripper 1 pulse input

DIR (Direction Output)

Gripper 1 dircetion input

—

T

PWMI (Feedback Input)

2A fuse
—1
1T

Gripper 1 feedback input

Transistor [Transistor|

33K

0V (Connect to gripper grbund)

— Support N and P type outputs —|—=
Intemdl power  (Set by upper computer) Grippet power
supply 0V supply 0V
Internal power Grippclr power Gripper 2 (Pulse)
output 24V . . . supply :
Transistor | Transistor| A fuse Power the gripper with 24V Maximum 2A current
-
PWMO (Pulse Output) Gripper 2 pulse input
DIR (Direction Output) Gripper 2 direction input
: R PWMI (Feedback Input) | a 2 feedback
Transistor |Transistor] — p! ripper 2 feedback input
33K 0V (Connect to gripper grpund)

Internal power supply 0V

Internal power
output 24V

Connect communicatign
version gripper

Gripper g supply 24V

. . 2A fuse | Power the gripper with 24V]
2-channel gripper terminal STPD: —_
OV (Connect to gripper grou:
—  Communication Communication 485A (T+) —
Internal power 485A (T-+ o
‘suppls 08 T D+(485A) Grippet power
Communication Gripper 1 RS485
200R L] 485A (T-)
D-(485B) Communication 485B (T-)
——
VG Communicdtionfrefererice ground
L i
Communication Comminicztion
reference ground - .-
Communication 485A (T+)
Communication 485B (T-)
Gripper 2 RS485
. i -
ntornal power Gripper power
024V . . .
oy 2afuse | Power the gripper with 24V | Comminication - StPF
0V (Connect to gripper grourld)
= =

Internal power supply 0V

Gripper power supply 0V

Figure 8
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Precautions

1. Payload inertia

The payload center of gravity and the recommended payload range with the Z axis movement inertia are shown in Figure 9.

——

f

-

Payload

G: Payload center of gravity

Lz: Payload range with the Z axis movement inertia
Recommend:

a<<20mm;

h<100mm;

12<0.036kg *

Figure 9

2. Collision force

Trigger force of horizontal joint collision protection: XX60B non-collaboration

3. Z-axis external force

The external force of the Z axis shall not exceed 120N (as shown in Figure 10).

T

e

Figure 10

MHITBGT 1
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Z-Arm 4160B / XX60B

4. Notes for installation of customized Z axis, see Figure 11 for details.

Suppaort

[ |

|

Warning:

(1) For customized Z-axis with a large stroke, the Z-axis
rigidity decreases as the stroke increases. When the
Z-axis stroke exceeds the recommended value, the user
has the rigidity requirement, and the speed is >50% of the
maximum speed, it is highly recommended to install a
support behind the Z-axis to ensure that the rigidity of the
robot arm meets the requirement at high speed.

The recommended value are as follows:

Z-ArmXX60B series Z-axis stroke >700mm

(2) After the Z-axis stroke is increased, the verticality of
Z-axis and the base will be greatly reduced. If strict
verticality requirements for the Z-axis and the base
reference are not applicable, please consult the technical
personnel separately.

1|

Figure 11

| Base surlace

5.Power cable hot-plugging forbidden. Warning when the positive and negative poles of the power supply are reversed
(as shown in Figure 10).

6.Do not press down the horizontal arm when the power is off (as shown in Figure 12).

A

Do not press down the
horizontal arm when it F
is at rest.

A

Hot-plugging forbidden

for the DB interface.

A

It is strictly forbidden to connect
the positive and negative poles of
the power supply in reverse.

T

Figure 12

13 »HITBET
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Power-on time again
after power off >15s

— \
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DB15 Connector Recommendation

Recommended model: Gold-plated male head with ABS shell YL-SCD-15M
Gold-plated female with ABS shell YL-SCD-15F

Size Description: 55mm*43mm*16mm

(Refer to Figure 13)

WWwoT

Figure 13

Robot Arm Compatible Grippers Table

Robot arm Model No. Compatible grippers

Z-EFG-8S/Z-EFG-12/Z-EFG-20/Z-EFG-20S/Z-EFG-30/
XX60B Z-EFG-50/, the fifth axis, 3D painting

MHITBGT 14
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Power Adapter Installation Size Diagram

XX60B configuration 48V 2000W PSP-2000-SPEL-CN power supply

Machine case number: 952D  Unit: mm

B structure size
271

- 6 ©
I 2
2 Lo
& ‘ [ <01
[A3-M4 L=6 &
e
@ @
295
41 21 345
miE :
e Q ©
0o [D -V +—t /Q\/
= 2 @‘\l‘{’)
© [D ® =%
CNSOT SVRS . )
5| (W 3? S Airflow direction
S CN502 43
P\cnsm HEE) <&
~Ca]3
SEET
SHll= N
‘\S-MA L=4
v ] = L
p
@ @ )
1
3-M4 L=6 }
=
(B w
L
EC N
271
% Pin Definiton of AC Input End
PinNumder | Pin Function Picture Tightening torque
1 ACIN
2 ACIL \_@_@_@J % 18Kgf-cm
3 FG =+
3% Pin Definiton of DCInput End
Pin Function Picture Tightening torque
+V,-V @ @ 10Kgf-cm
Instructions
- - - - - ----‘
4 ~ # et ™ -~ 5

o —— 5 P o \‘h._ __.I"
Wire connection Flowehart programming Drag teaching
o _oem Sy T
- . ” -~ ‘- .
e 5 4 P . b
] R \ ¢ v / '
! i \‘ ’ e | ‘. f .1
] I 1
\ Py 1 i . [
\ vl ¢ . DLL ’ v LalMEW /
N & ‘; ~ ’f Y #
e P S, ] “ o
n.‘.“_,,l -..--_,J \._--_.d
5 . Standard secondary o :
Robot arm interconnection development interface Labview programming

15 »HITBE®T
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Diagram of the External Use Environment of the Robot Arm

Install standard software (Hitbot Studio)
Or use the SDK for secondary development to control the robot arm

Industrial control machine

Ethemnet port

| .Network cable conngection

L (optional)

Switch

Robot arm

Ethernet port

| power supply

Power supply (DC24V)

Switching power supply

®HITBAT 16
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Making Automation Easier

Huiling-tech Robotic Co.,Ltd.

Tel: 0755-36382405

Hotline: 0086-15220259858

Email: Marketing@hitbot.cc

Website: hitbotrobot.com

Address: 2nd Floor, Building E, Huafeng International Robot Industrial Park,
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