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RESUMEN

Para el estudio del presente caso se utiliz6 una metodologia de investigacion
experimental para el disefio de un prototipo funcional de un exoesqueleto
electromecénico por el método de manufactura aditiva FMD para la rehabilitacion de la
mano derecha, donde se determiné las dimensiones antropométricas de la mano, en base
a datos del ACOPLA 95 de sexo masculino con edades de 30 a 59 afios, para ser
adaptado en el Ecuador y probar el funcionamiento del prototipo en el autor del presente
trabajo, se determind el publico objetivo de discapacidad fisica que corresponde al
45,66% del total de registrados que pueden optar por el uso del prototipo. Se presentd un
diagrama cinematico que corresponden a un prototipo con 20 GDL (Grados de Libertad)
que permitio una movilidad de flexién de 65° para el indice, 63° medio, 62° anular, 61°
mefique y extension de 8° indice, 7° medio, 8° anular y 6° mefiique, el disefio del
prototipo se realiz6 en Inventor y el ensamble de los componentes impresos en PLA'y

TPU constan de 39 piezas.

Para la construccidn se considerd parametros de operacion en velocidad de
impresion de 60 mm/s, relleno tipo rejilla, 40% de relleno, temperatura de cama 60% y
extrusor de 200°C para el PLA y para el TPU se utiliz6 una velocidad de impresion de
30 mm/s, relleno tipo rejilla al 80%, temperatura de cama de 30°C y extrusor de 230°C,

para el costo total de produccion del prototipo se determiné un valor de $99,50 USD.

Palabras Clave: Antropometria, Exoesqueleto, Manufactura aditiva, Prototipo,

Rehabilitacion.



ABSTRACT

For the study of the present case, an experimental research methodology was
adapted for the design of a functional prototype of an electromechanical exoskeleton by
the FMD additive manufacturing method for the rehabilitation of the right hand, where
the anthropometric dimensions of the hand were enlarged, in Based on data from
ACOPLA 95 of males aged 30 to 59 years, to be adapted in Ecuador and test the
functioning of the prototype in the author of this work, the target audience of physical
disability that corresponds to 45.66 % of the total number of registered users who can
choose to use the prototype. A kinematic diagram was presented corresponding to a
prototype with 20 DOF (Degrees of Freedom) that allowed a flexion mobility of 65° for
the index, 63° middle, 62° ring, 61° little finger and extension of 8° index, 7 3rd middle,
8th ring and 6th little fingers, the prototype design was done in Inventor and the set of

components printed in PLA and TPU consists of 39 pieces.

For the construction, operating defects were detected at a printing speed of 60
mm/s, a grid type filler, 40% filler, a bed temperature of 60% and an extruder of 200°C
for the PLA and for the TPU, a printing speed of 30 mm/s, grid-type filling at 80%, bed
temperature of 30°C and extruder of 230°C, for the total production cost of the prototype

a value of $99.50 USD is reduced.

Keywords: Anthropometry, Exoskeleton, Additive Manufacturing, Prototype,

Rehabilitation.



