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Stress analysis of plastic hand sprint

oz

ol @Yt A A

— ¥k
Fd A

Dae-Jin Jang, Han-Lim Lee, Myung-Hoe Kim, Hyun-Seok, Yang

Key Words :

: Hand splint; Wrist joint{cock up splint); Strain gage sensor; Hemiplegic Patient.

ABSTRACT

This study was tested for the bending stress analysis of hand splint for Hemiplegic Patients. Hemiplegia was
represented the stroke and the cerebral palsy. Hand splints of four materials was an Orthoplast hand splint,

Polypropylene hand splint,
made by the electronic oscilloscope,

a Yogips hand splint and an Aluminum hand splint
strain gage sensors, amplifier,

. The Stress Analysis system was

A/D converter, PC with C program. It will

be able to using the important data in splint design. The results of analysis were obtained various different

graphes and maximum data in an Orthoplast hand splint

an Aluminum hand splint.
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2.1. 49 3A

Fig. 2. fatigue stress schematic of Hand Splint

Fig. 29| &Rt s ARE AMET 479 &52
Z7)(hand splint)9} H=2$¥ ZHHM (strain gage
sensor), A/D converter, PC, oscilloscope2 TA1&1%c}.

E AP A" 4 FF9 hand splint 248 AEE
orthoplast, P.P(polypropylene), yogips, aluminiume|™
AR A 2 AZAHE 1).

¥ 1. Material and specification of hand splint

1,49 1,49 1,49 1,49

Atolg ol | AtolFA | AlejRo) | Alo]RA
1. Alumium 2 cm 3am 25ca 29g
2. yogips T7cm Snm Lcm 25g
3. orthoplastic 2 ca 3mm 25¢cm 24g
4. polypropylene 2ca 3um 25¢m 28g

Fig. 3. 6 strain gage sensor attached on four hand
splints

%59 hand splintol 67§9) strain gage sensor® 2zt
Zk a4, MR AXe dAEMRIE(, 2, 3
gage) T FAE(4, 5, 6W gage)old BF] £8S FHOo
2 oY 2cm BolF 27} 1.3m7ALE w12 EY BB
o & 6748 &3l chFig. 3).

Strain gage sensors £EEX7|E Igile £ ¥z
37t otk 4 $8HE 457 g8 d Rasigi
Strain gage sensorv &59 wrist drop “HE o el
© ARUEY 4E8d g% 38 AR amp. Ukl
AX € wheastone H2]2] FEE Fdlo Heo8 A}l
2%

A/D converterE S84 filtering 8l digitald ¥
PCol WAE C program& 3} oscilloscope$} monitor
o Ad BAFc) olm AREE strain sage sensory
CASAtOl Al A1ZHE strain gage sensoroth(F g. 4).

Strain gage amplifier: @R}H% 6099 5E T8l
A4 A4 AFsAct, amplifiers F 6 clamel S 53
& & 3lem 7 channelol= Wheastone HUlRFZE, FE
3|2, Low-pass filter 5 A ¥Eo] ulFso] 9o},
Wheastone BE|Adle &AM &% B} 5oz 233
7] 184 resting gage sensor$} working iage sensorE
AAEG}. amplifierd Z3Fv)E= 5.2900]% amplifierd

A% HAEE 712 2Hddl~ bar Yo strain gage
sensor® H&&}1 bardl vibrationg 7Fg<- W Yehbs

ANZE
A/D converter= DarimA} AE

tH=99g: DR8330, PC W&,
Dataxlgli= A/D converterolA] PCE Eo|& digital AL

AEE AF AFS C Z2aHEE A monitrringdtn 715

s

oscilloscopeZ Wotrgitl
¢l 16 channe €2 A&

Fig.4 Amplifier,A/Dconverter
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gopy] gate] £E2&4(wrist drop) X189 R4 hand
splint & orthoplast hand splint, polyprophylen hand
splint, yogips hand splint, aluminium hand splint&

goll ARg-aholTt.

&7l BolMEEH HYE HIHFE &5 HRI0A
Hzgm7} 71 go] dojus FERH §F 9 AL
2} sheicl, Fig. 7. Fatigue stress experiment Yogips hand
£ERZ7)(hand splint)o|A €3 ¥2L BZ27]0]M 7} splint
A F Rolrh. o] REL &89 AL AHsY F1
~xdsts gy gy fFAsl &5E BEHFE of
F Fag FEoit, a3A% BxE 2%EY Z‘%o}‘ﬂ
AAH 22 o] R4 shEo] 7H¢ Bo] Yohhr] miEe] &
2Rz A% A AdE F71 Fasit)

EEREIE ;‘ﬁ wjole} 6719 strain gage sensorofjA U
= A% AT E 23319 strain gage amplifier2 F&3ta
A/D converter® AXAM AFEHZE Buln JPE C TR
ol5te] ulolelg HAF § HZAHOZ hand splintd FYL - : .

a5 shyese wa BAslg Fig. 8. Fatigue stress gxperiment Atuminum hand

WA wop] gael SN EERZ1Y B2 oy Y sphint
£ HaES Agsloi.

Fig. 5% Orthoplast hand splint HE$F Agojs,
Fig. 6.2 Polypropylene hand splint 3258 4go]
o, Fig. 7.& Yogips hand splint H2g8 4doln],
Fig. 8.2 Aluminum hand splint Y228 Agojc},
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L. 984 492+

Heph] #zke] £E5(wrist drop) X 39 AL 53
o2 4%%H9 hand splint= orthoplast hand splint,
polypropylene hand splint, yogips hand splint,
aluminium hand splint& Ade] ALE &%},

3.1.1 orthoplast hand splint S84 A3
“(orthoplast) €£ERZ719 Hzxy {3

e
%%1 3gke 0.3 MPa] olith
24 [fPa] #tol] 7t2EL Azl (Sec] ¥ Go]

Fig. 5. Fatigue stress experiment Orthoplast hand i
splint. A&
b

49 49 WHE 0.8 [WPa] ~0.3 [WPa] ol oM

3.1.2 polypropylene hand splint -Z 884 4
el

P.P.(polyprophylene) £E8x719 vz gs &8 g
: E A7 $HIEEE 0.056 MPa] oI},

Fig. 6. Fatigue stress experiment Polypropylene ARZL &3 MPa] gtol® 7122 & AJ7F [Sec] o]

hand splint o
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79 499 ¥E -0.35 MPa) ~0.05 MPa] oiie
o Z3 AL 10 [Sec) oIt

3.1.3 yogips hand splint &4 As}

83 X(yogips) £HEZ7)Y HEnd ¢4 b2E 25
ST 0.1 MPa] oIt}

HE2%E ¢ [MPa]l #olv 7122 Ak [Sec] 9Yo]
=3

=39 389 ¥E -0.35 [WPa] ~0.05 [MPa] oYL
o £3 AL 10 [Sec] o1},

3.1.4 ¢FvE(aluminium) €ER 7|9 M=
33 &9 H2E 54

d2olE(aluminiun) &ERZV|S Wz 3L
23 $HIFPL 0.2 WPa] oIyt

AZEL 38 [WPa] #old 71222 Ak (Sec] HHo]
o},

249 $39 UYL -0.1 MPa] ~0.1 MPa] ojge
Z3 A 10 [Sec] olYTt.

Fig. 9 Hand splints®} W 2% Agayix

4, &

£ A7E 2307 (radial N.)oHIZ QA7 &E&<5(wrist
drop)& WAStn X3 st AgEHE &ERZY
(Cock-up splint)olA M= T4 4 79 £BRx279 Ha
%3 FY58 H2EE 4719 hand splints§ &g3le &8
o A58 S4& Polrtd

AY 27 &1 BolARE d98 BE HFE £ERR

7104 2337} 7HE ol dojus BEL oZ, A2
1, AF &582719 MA, AN dH} WFHE 27
3o AN = QIE% &= dolEY ez g Sy,

4379} Aol M2 e ¢ERZ7)9 unedy §
Y B A7) EERZIIY WS 284 2SloA LAFO
o &ERYol 28A WM (strain gage sensor 19AM critical
graph7} Vet

2. &8 Bz % M 2 gz
orthoplast Cock-up splint, polyprophylen Cock -up splint,
yogips Cock-up splint,

AZo] Fing b

aluminium Cock-up splintolith.
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