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Abstract

This research aims to apply the finite element method to design and develop a physical innovation for
forearm and hand rehabilitation using a repetitive learning approach. This innovation is intended to restore
functionality in patients with cerebrovascular disease and the elderly with muscle weakness in their arms and
hands, including improving movement control. It is designed to be self-helping, allowing individuals to regain
near-normal arm and hand function. Additionally, it is a prototype for medical technology that is limited and
costly, enabling local production and reducing imports. Furthermore, it aims to promote and expand access to
effective treatment in Thailand. The innovation focuses on repetitive learning-based physical rehabilitation for
managing weak arm muscles. Patients insert their arms into a physical skateboard set to support them and
practice moving their arms along a semicircular slide. If a patient's arm is not strong enough, the device has a
function to assist in moving their arm along the slide rail according to the program. The engineering design and
analysis results show that the various components of the innovation are structurally sound and suitable for
producing a quality product within the specified scope. They can also be used to develop an innovation for

restoring arm functionality in patients with muscle weakness due to stroke.
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uaasliiAninmsesnuuulasiaeasnandanuudsusiuazlaaans
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URES (mm)

0.0036

I 0.0033
L 0003

. 00027
. 00024
L 00021
0.0018
0.0015

L 00012

L 000089
0.00059
0.0003

1e-30

AINN 10 AINNINTZIAVBILATIRTIINEN

MW 11 UREINAMITIATIZRAIANATEA (Strain) WUTIFANNLATEAGIRANIAYINAL 2.48 x 10°

° A 78 = a X d a o = @ @
LLﬂz@]’]qﬂﬂa 2.06 x 10 sﬁ{lﬂ’lﬂ’nwLﬂi&l@lgx‘iﬁj@]Lﬂ@]‘lluﬂUiL’Jmﬂﬂ’ldﬂ’I%Iﬂidﬁiﬁd%@m’ﬂumﬂ’muﬂ’nmﬂ%

248e-06
227e-06
L 20¢e-06
. 186e-06
. 165¢-06
L 145e-06
124606
1.03e-06
8.2¢6e-07
€.1%e-07
4.13e-07
206e-07

0

AN 11 AaNNLATEAUIlATIRIIIREN

AR 12 ugaddranulaaans (SF) lunnseanuuuvedlasiainsaeinianssy wuinddiany
o v { i a & o . [ a ' ' o
Uaaany (SF) uayﬁq@ﬁmmugmaﬁu (Fixtures) 3288915983 19009uIanIIN Hd 1Ny 2.738 x 102
2 A, ) I > v & %
Fafiaranutasans (SF) nninvudiniwue liluseviaaniseanuuuvinny 2 uaadliiiuinlassains

29wIanIsNNaanuuulA1ANNLlaaans (SF) tiuniveuwanasly
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1.000e+ 16
9.167e+15
8.333e+15
L 7.500e+15
. 6.667e+15
5.833e+15

5.000e+15

L 4.167e+15
. 3333e+15
. 2.500e+15

| 1.667e+15

l 8.333e+14

! 2.738e402
ZAX

i 12 dranutaeant (SF) 2alasiainanan

myianzdlufudindaznauds 9 vasuianssunanualaun lassasrman lassgadiuasm
ULALTATDITLIANH ITWUNINITNLAIVBIAIEN LAZNANTAATIZRYBINTUANUIAS 9 THEIUANULAK
GREL msm:a‘i’@qoqﬂLLa:ﬂaﬁ'ﬂﬁmmwuﬂaa@ﬁ'ﬂﬂ'm‘iwaaLmuﬁmmui’@mﬁu mmma‘gﬂwam‘ﬁmﬁ:ﬁ

< v =) ad &€ a 6 o P
ﬂ'J’]llLL“IJ\‘ILL?G“I]B\‘I@]'JUEZLUEIU'JﬁVLwVL%(ﬂLQRLN%@]LLKQ\‘J@N@]’]TH‘H 3

5 a & = % A ad & a &
MN139N 3 a?]_lwaﬂ'lifl LATIERAINULLUILLINUYBINILISLY UU?ﬁvavLu@lLﬂﬂLﬂJu@]

Yield Maximum Maximum Maximum Minimum
Component Material strength Stress Displacement Strain Safety
(MPa) (MPa) (mm) (W) Factor
lassasanan  AISI 304 206 0.75 0.04240 2.480 273.8
‘ﬁ'ﬁ@ﬁ;wqu AlSI| 304 206 11.3 0.00524 0.415 14.20
adsuasen,
AlSI 304 206 8.15 0.06360 0.311 25.38
0 83fN
adsuasen,
AISI| 304 206 12.2 0.10000 0.470 17.00
70 83en

2. HANNTATWARUUUWIANITNNIYATINIINNITADNUUUUALILAIIEH

L aINHAIINNNT8NUUULA LA 1K I NI 88z B D A EIHAT 9 el lunisnEaduuoudniunis
nasavussldsassduuuuwianssy e ldduuuuvaswianssuanlfnuuaznagounnuudouss Worftuns
H191% s:uumuqmm:na"l,nmiﬁwmwm 9 lwn1siaanysy WUIIRIANTINN AN B NUULLRZEIS
Tassafronsnuadaauudouss liaanudonsvmeldmu danumuzaulunsndardundasued
ﬁﬁqmmwmU’L@Tmamwﬁvl,ﬁﬁmuﬂvli Lm:s:uumqumsm;mnmfuq;\Jmsﬁwmumuﬁaﬁﬁ'umsﬁ’mu
aufioanuuuly usasaslunnd 13 lagroazBuasiudsznavdis 9 ga9wianssumemwindauaugdiae

l3AnaanifonauaILaz o guaaIaInInd 14 uasmoanduadiulliznaudny 9 1eawianInaInnn 4
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12 15 1 11 3 2 10 14

2NN 14 LFAIN Elﬂ&l,af;l@ﬂ:@ UIINUALTIURZLBEAY IWIANTINM HATWANAIW

M13191 4 futlsznavvsiwianssumaniniinge LL“].I‘H:I};IT?J’) EII‘Sﬂ“I)\ﬂE](ﬂ Lalﬂ(ﬂﬁll 23 LLQZI};IT@‘] a’]th

a1AU  S1gazLdLa WIN w2
1 Tas9g39nan 1 70
2 lassartsuasen 1 70
3 msaa%’uqﬂmtﬁ 4 70
4 WHUIBITUMIYNAINIINMEAN 1 70
5  NFAALTRETIINIAINIARDW bAD 1 70
& o A @
6 LTWAIAaIMNITLARE IR 2 @
& o o o A o ¢ o
7 waweiHmMILTemRIUTLIARa% TUA 450 Tad 1 @
8 qﬂia\ﬁ'w,lfnuavlaﬁ 1 70
9 iﬁdﬁm%’uqmm%’mmuavlaﬁ 1 70
10 ¥aLAasUTUTEAURIMAINNTY YUIA 100 106 2 @
11 uamas‘ﬂ%’ummg@ U9 100 10 2 A
12 qwﬁaﬁm%’umﬁauﬁmqﬂmrﬁ 4 70
a 6 a a
13 §IATRNLRK (emergency stop) 2 a1
14 WINDLFAINANIIVINGIWLLL LCD 1 79
15 FLRUILFAIDIANMTLARDUN 1 70
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