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Abstract : In recent years, robots manipulators with parallel architectures are used in additive manufacturing processes – 3D
printing. These robots have advantages such as speed and lightness that make them suitable to help with the efficiency and
productivity of these processes. Consequently, the interest for the development of parallel robots for additive manufacturing
applications has increased. This article deals with the conceptual design and dimensional synthesis of the linear delta robot for
additive manufacturing. Firstly, a methodology based on structured processes for the development of products through the
phases of informational design, conceptual design and detailed design is adopted: a) In the informational design phase the
Mudge diagram and the QFD matrix are used to aid a set of technical requirements, to define the form, functions and features
of the robot. b) In the conceptual design phase, the functional modeling of the system through of an IDEF0 diagram is
performed, and the solution principles for the requirements are formulated using a morphological matrix. This phase includes
the description of the mechanical, electro-electronic and computational subsystems that constitute the general architecture of
the robot. c) In the detailed design phase, a digital model of the robot is drawn on CAD software. A list of commercial and
manufactured parts is detailed. Tolerances and adjustments are defined for some parts of the robot structure. The necessary
manufacturing processes and tools  are also listed,  including:  milling,  turning and 3D printing.  Secondly,  a  dimensional
synthesis method applied on design of the linear delta robot is presented. One of the most important key factors in the design
of a parallel robot is the useful workspace, which strongly depends on the joint space, the dimensions of the mechanism bodies
and the possible interferences between these bodies. The objective function is based on the verification of the kinematic model
for a prescribed cylindrical workspace, considering geometric constraints that possibly lead to singularities of the mechanism.
The aim is to determine the minimum dimensional parameters of the mechanism bodies for the proposed workspace. A method
based on genetic algorithms was used to solve this problem. The method uses a cloud of points with the cylindrical shape of the
workspace and checks the kinematic model for each of the points within the cloud. The evolution of the population (point cloud)
provides the optimal parameters for the design of the delta robot. The development process of the linear delta robot with
optimal dimensions for additive manufacture is presented. The dimensional synthesis enabled to design the mechanism of the
delta robot in function of the prescribed workspace. Finally, the implementation of the robotic platform developed based on a
linear delta robot in an additive manufacturing application using the Fused Deposition Modeling (FDM) technique is presented.
Keywords : additive manufacturing, delta parallel robot, dimensional synthesis, genetic algorithms
Conference Title : ICMEM 2018 : International Conference on Mechanical Engineering and Manufacturing
Conference Location : Paris, France
Conference Dates : March 15-16, 2018

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:12, No:03, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

03
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/8
02

63
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(03) 2018 1

https://publications.waset.org/abstracts/80263.pdf

