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DIMENSIONS

Total length: 11,200 mm
Reach: 9,700 mm
Tip position accuracy: Smm
Maximum tip speed: 100 mmys

Mass budget launch mass: 630 kg
Max. P/L handling capability: 8,000 kg

COMMUNICATIONS INFRASTRUCTURE
Power, data and video signals cabling and special fixtures on End
Effector and Base Point

ELECTRICAL POWER

Average operation power: 475 W {120V DC)

Peak operation power: 800 W {120V DC)

MAIN CONSTRUCTION MATERIALS

Limb: Carbon fibre tube and Aluminium
interfaces

Wrist, Elbow and End Effector: Composed of many different
materials

Thermal Protection: Beta Cloth Blankets

MAIN CONTRACTOR

Dutch Space (Leiden, The Metherlands),
leading a consortium of many subcontractars
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Body

Represents a user-defined rigid body. Body defined by mass m,
inertia tensor I, and coordinate origins and axes for center of
gravity (CG) and other user-specified Body coordinate systems.
This dialog sets Body initial position and orientation, unless Body
and/or connected Joints are actuated separately. This dialog also
provides optional settings for customized body geometry and color.

Mass properties.

Mass: |1 ‘ kg =
Inertia: |eye(3) ‘ kg*m~2  ~
Blcs - cs2(m

Position  Orientation  Visualization
Show Port Origin Position .

Bosy Port  side NAME  yoiior [xyz] Units =
O left - CG  [000] m o~
Left - Cs1 [000] m -
Right -~ CS2 [000] m =
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Revolute

Represents one rotational degree of freedom. The follower (F) Body rotates relative to
the base (B) Body about a single rotational axis going through collocated Body coordinate
system origins. Sensor and actuator ports can be added. Base-follower sequence and axis
direction determine sign of forward motion by the right-hand rule.

Connection parameters

Current base: <not connected>
Current follower: <not connected>
Number of sensor / actuator ports: I:l -
e CF 8] L2
Parameters
Rovonts Axes  Advanced
Name Primitive Axis of Action [x y z] Reference CS

R1 revolute [001]
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Force/torque sensor
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MECHANICAL SPECIFICATIONS* 2-FINGER 85

Gripper opening (see figure) 010 85 mm O0to3.3in

Ohbject diameter for encompassing grip 4310 85 mm 1.71t03.310n

Gripper weight with mechanical coupling 200 g 2 lbs

Maximum recommended payload

0.3 friction coefficient between finger and steel part, safety factor of 2.5 £ kg Il

Grip force™ 2010 235 N 1.1 to 49.45 |bf

Closing speed 20to 150mm/s 0.8 to 5.9 in/s

Operating tem perature A0°Cto 50°C 14°F 1o 122°F

Parallel arip repeatabllity 0.05 mm 0.002 in PARALLEL GRIP ENCOMPASSING GRIP
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Abstract:

The main activities in this research are the complete simulation of the
kinematics, dynamics, and the control of the spatial manipulator. The
robot is in accordance with the “European Robotic Arm” Mechanism and
similar space robots, with seven rotational degrees of freedom in its joints.
Its movement is in the three-dimensional space and reaching its endpoint
Is according to the orientation and coordinates of the body or its desired
path, which was the main purpose of this study. Therefore, it was necessary
to completely study the workspace in order to achieve the inverse
Kinematics and transfer operations. A new algorithm for Inverse
kinematics and a method for transmission is presented, and forward
kinematics and all the topics of this section are obtained by utilizing the
Rotational matrices in the 3D coordinates. The equations are derived from
a 7-degree freedom robotics system which is very long and complex itself,
so the way they are achieved and their correctness are essential. The
dynamic equations of the robot are obtained with the Lagrange method
and its correctness is proved using the dynamic simulator. With the help of
kinematic and dynamical equations, a control system can be presented,
therefore, with respect to the uncertainties in the system and the external
disturbances as well as the viscous friction of the joints, a robust control
can satisfy the control objectives. In this regard, several nonlinear robust
control models are tested on the robot system. In general, the robust control
is designed in two models “sliding mode” and “uncertain estimating”. This
robot uses two grippers at the two ends of the manipulator, which can carry
out various activities. Therefore, the mechanism and the type of gripper
were important for this robot, and in the papers related to the European
Space Robot, Gripper's performance has gained more attention towards
itself. Therefore, a suitable gripper for different applications was designed
and constructed for this robot and it is compared to a similar commercial
model at the end of this article. In this paper a wide range of important
robotic subjects has been studied in details.

Keywords: 7-DOF Robotic Arm, Inverse kinematic, Dynamic Equations,
Robust Control, The end effector
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