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Abstract: A hand-assisted exoskeleton system driven by a tendon-sheath actuator is designed to
address the problem that, in the aerospace and industrial fields, fatigue damage to hands is caused
and grasp strength is reduced, when personnel wear gloves to perform tasks, as finger joints are
subject to the glove woven fabric compression. For this system, a PID force control method with
speed as the inner loop and force as the outer loop is used, and the output force is fed back with a

force sensor. The location of the hand-assisted exoskeleton cable slot is optimized by mechanics

WA, 2022-12-23,  fEH@EAN . R40Q993-) B WA R ERCGEFIEE . B 8. MEER,  XEWH.
5 H AR E L & BB I H (52175061) 5 87 88 [ ¥A X 5 KB & W9E Bh 3 H (2021A02002) ; B 76 4 & s AF & 11 00 95 Bh 3ot B
(2022SF-355)

W 2% BRI TE] . 2023-04-14 W 4% B4k . https: / kns. cnki. net/kems/detail/61. 1069, T. 20230413, 1912, 004. html



116 W% o i

PN

857 %

modeling. The grasping experiment for the designed exoskeleton system reveals that the assisted

exoskeleton can reproduce all 33 grasp types in the Feix taxonomy; the grasping force of the exoskeleton

at the fingertip can reach 14 N; with the exoskeleton, human finger joints can move by more than 63 %

of the independent finger bending range; the Pearson correlation coefficient of the angle of the metacarpo-

phalangeal joint, proximal interphalangeal joint, and interphalangeal joint can reach more than 0. 90; the

peak RMS values of the brachioradialis muscle and the radial extensor carpi longus muscle decreased by

37.86% and 62. 46 %, respectively. The experimental results indicate that the designed hand-assisted

exoskeleton can significantly reduce hand muscle energy consumption.

Keywords: tendon-sheath; hand assist; exoskeleton mechanism; gripping experiment;

static analysis
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5% 8 3

RATC, 4 R ERIKG 9 T 5B 1 b g Bk S 9E SR F 5 L7

(Metacarpophalangeal, MCP) v T2 8 F13T i £8 B
Z [a], 3T %% 8 [A] 5& 45 (Proximal interphalangeal,
PIP) {3 3 it i B o 3 38 B 22 (8], 717 32 iy i 1) O
7 (Distal interphalangeal, DIP) v F it ¥t 48 ‘& Al #
Ui 4 B Z 6] . AR FE B 45 (8] 3¢5 (Interphalangeal ,
IP) A3 F 30 it 18 1 ML S 8 B 2Z 6], MCP 5G9 o —
R8s 5CY L aT LS B ih R L N ORI A g iz g
i B 5 % B Z ]2 B % ¢ (Carpometacarpal s
CMC) . F-HR o #% BE a2 52 B X T3 10 AT 55 B
J W TR E Mz s B ) .

T BB EE RN R IE T 9515 3 R 3
RE IR A 2 AR IR (9 W 4R . AR SO iy 358
By S35 B AR R R A 2 (o s . BB 2(h)
TS B 0 A1 R L A B R S5 A 2
% 1R A ERERN G AT E 5N TR B K B A
FE 5 2 2 A B Ik 3h R 4. & H 40K 3
i IR B4 DL K] 5 AN 22 B A% Bl Y T R R R

R3]  THEeaH
R el ——— FEGLM

| femE | T S5

: : L

i nl i N— %
Coas_ 3 0 o

, il Do Cmsa
5 o Sd mee
s DR N. ;
| b NORNE N/
: P N OmE

] HAGHE L

() F- 3B Wy 1 M i B U5 %6
B2 FasBAME BB TR S B F R

Fig. 2 Design of the hand assisted exoskeleton
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