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Development of structural mechanism of free-rotating parallel robot
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Abstract: This development visualizes only the structural mechanism of the parallel robot, and aims to solve
the problem by making fixed and left and right independent driving possible in the semi-circular frame under
the existing head restraint method, and by giving 360 ° rotation motion of the robot arm part using the ring
gear mechanism to compensate for the shortcomings of the existing narrow and heavy parallel robot. The
parts needed were manufactured from a three-dimensional modeling program and a 3D printer. The structure
of the product consists largely of semi-circular frame, ring gear and head part, and the driving of the pulley
connected to the wire is controlled by utilizing servomotor and speed controller. This paper is believed to be
the starting point for securing technological prowess and competitiveness in the domestic robot market, which
lagged behind overseas, to gain an upper hand.
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Fig. 1 Industrial robot installation status and forecast by year'”
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Fig. 3 Existing of parallel robot®
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Table 1 Related Patent Search Results
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Fig. 4 Domestic and foreign patents®

5 Parallel Robot Mechanism with Extended Working Range and Examples thereof®
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Table 2 Metallic Friction Coefficient Table”

Material 1 Material 2 Friction Coefficient
Dry Greasy
Aluminum Aluminum 1.4 0.3
Diamond Diamond 0.1 0.05 ~ 0.1
Glass Glass 0.4 0.09 ~ 0.12
Iron Iron 1 0.15 ~ 0.2
Polystyrene Polystyrene 0.5 0.5
Polystyrene Steel 0.3 ~ 0.35 0.3 ~ 0.35
Wood Wood 0.25 ~ 0.5
g V0 OSSPSR (1)

P = 0.35%5kg, = 1.75kg,(17.5N)
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Fig. 12 MR37-24V-199RPM

Table 3 Specifications of motor (MR37-24V-199RPM)®

Parameter Units MR37-24V-199RPM
Rated Voltage \Y% 24
No-load Speed rpm 88
No-load Current mA 80
Rated Speed rpm 66
Rated Current mA 300
Rated Torque Nem 1.3
2) ey we 44 34
AdA P mEG Q3 Sdets FEY F, DE B, o A%E, £,S REHIL 20 @
Arwe] Zolt) Auio AL8HE REE oA 2 A4 ABSAAR AT o] EY wE A
Sl=i QAL obd ¥ slelsh WH 2R T ANSE HAN R 2 Folst A Lo} 5%
& FAsA Agstel Axdek AL 43} Fdsth
P=0.35x5kg, = 1.75kg;(17.5N)
A& Ff AR #g BE 2R dATIE f4710e] MHES A 48 BEas A)¢
e,
T, =17.5N X 0.018m = 0.45N « m
wHY HA5E © Jlel7h 188k Ake AAtskel f471017k 326l 1814 & 4 YES 20mpm
o AP A3 Bal LH Y FAFE 4SS wgE S
. . rev 2mrad min
wy = 20rpm => 20 X —— X = 2.09rad/sec
min rev 60sec
J@E B3l 2EY B2 2L % 5 9
H, = 0.45N » m X 2.094rad/sec = 0.94 W
S8k 299 WG FY kel AAHEG 22 BRHE AAHI AFSS Fig. 137 Table 494 2
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Fig. 13 FM27-12V-38RPM

Table 4 Specifications of motor (FM27-12V-38RPM)®

Parameter Units FM27-12V-38RPM
Rated Voltage \" 12
No-load Speed rpm 50
No-load Current mA 180
Rated Speed rpm 38
Rated Current mA 1000
Rated Torque Nem 0.9
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Table 5 Weight coeffcient of Buckingham®

Action of weight Weight coeffcient figure(f,)
A condition in which the weight is relatively static 0.80
If the weight fluctuates 0.74
If accompanied by an impact 0.67
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_ 20(rev) _ 27(rad) _ 1min
v= 0.036(m) x . X 0.075m/s
min 1(rev) 60s
_ 0.75 _ .
o= Tr000am7s T0-25=0:9451

Table 6 Velocity coeffcient of Bath®

(T m/s)
Peripheral velocity (v) Velocity coeffcient (f,) Remark
v=0.5 ~ 1.0[m/s] (Low-speed use) % Rough surface
=10 ~ 20[m/s] (Medi d use) 6.1 Machine
v= m/s edium-speed use 61+ trimming
3.56 Precision
=20 ~ 50 High- d —
! m/s] (High-speed use) 3.56+ vo trimming
v < 20[m/s] (For nonferrous metals) %—f— 0.25
g w3 S8 74 84 AAd #s wdPs Fas ABSAET 7HF FAReE dlE A AA e
e ARG old A= MY e AgE dAer] fs 7 oFd Al 29MPaE A st
o] ALk
Table 7> 71019 Sl wE X Ag #hs RobwE it X¥ Ags 497 207 & 7222 3§
o frAd 71019 Glg2)7t 18701 R A& AFE 03490t}
Table 7 Tooth form factor
Number of teeth(Z) Small gear of planetary gear(y)
12 0.327
13 0.327
14 0.330
15 0.330
16 0.333
17 0.342
18 0.349
19 0.358
20 0.364
aA A Ag we TFet AG)d ddstd ved 22 53 A= Freol =9
P, = 0.67 X1 X29MPa X 40mm X 2mm X 0.111 = 172.54 N
2) Wk 7% (Contact stress)” A4k
Hel AEs 7 0 707 HES w 7]olo xWo] AAE FHAIZE U Ad F e s
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Table 8 Contact surface stress coefficient”

Hard f terial (H
arcness o eeat ma erla.( B) Contact surface stress coefficient (k)
Small gear Big gear

ZF(150) 7¥(150) 0.265
7+(200) 7(150) 0.382
7+(250) 7(150) 0.519
7+(200) 7+(200) 0.519
7(250) 7(200) 0.941
7+(300) 7(200) 0.843
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Fig. 15 Planet gear Stress Contour
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