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Design of 5-DOF Pneumatically Actuated Shoulder
with wide ranges of motion for Miniature Humanoid
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Humanoid robots with a large number of compliant joints with wide ranges of motion is
durable, because they can avoid postures that may destroy their surroundings and their own
bodies. However, it is difficult to equip robots with such joints similar to humans due to space
limitation. For this problem, a child type robot “ Affetto” has been developed and a large
number of compliant joints has been realized in its small body by using both rotary and linear
pneumatic cylinders. However, particularly in its shoulder, ranges of motion is not sufficient to
show several human-like postures. In this paper, we aim at the development of compact shoulder
mechanism having five degree of freedom and wide range of motion by using air cylinders.
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Fig.1 Appearance of Affetto
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Fig.2 Kinematic diagram of the developed shoulder
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Fig.3 Appearance of prototype
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Fig.4 Dimensional outline drawing of the developed
shoulder in front (left) and side (right) views

Table 1 Size comparison(unit:mm)

2 | B | | % (%)
JE e 217 | 212 | 199 | +6.5
Toitsms | 177 | 144 | 169 | -14.8
FEREA | 135 | 112 | 126 | -11.1

Table 2 ROM comparison between Affetto and the de-
veloped shoulder

TR/ Bl EEEANEEIE

EVEES - 57 -
B/ a—u 22 80 +264
Ehi /€y F 100 270 +170
T J u— 90 100 F11
IR 100 180 +80

Table 3 ROM comparison between desired value and the
developed shoulder

4 HERE 7] | sAIFRE[° ]
Jee i 180-50 180-90
YA 180-0 180-0
AR e 135-30 143-94
e TE 60-80 90-90

Table 4 Torque comparison(unit:N-m)
ERGL/Hh EREREEIEESS
/3 — - 21 16 1.3

JB/u—1L | 5556 1.8 3.1
Thi/€vyF [ 21 | 26 | 1.3 2.0
FBi/a— | 3.5 [ 5.2 | 1.3 4.0

FBi/2— [ 0905 0.1 5.0
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