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Power Hand Tool Manipulation Performance Evaluation

Abstract

In various working environment of industries, in order to achieve powerful and continuous force to enhance
the working efficiency the electrical hand tool is used. For continuous working the operator, who manipulate the
hand tool, always wear the glove to prevent the Cumulative Trauma Disorders. Therefore there are 6 male students
and 6 female students for this evaluation. These students are divided into 6 groups by right hand wear glove with :
bear hand, wear cotton glove, wear cotton finger cot, wear cotton finder cot at little finger and ring finger, wear
cotton finger cot at little finger and forefinger, and wear anti-static glove, to manipulate the electrical screw driver
and measure the working performance with Polygraph system of Electromyography (EMG). In the experiment,
we found there is no significant difference between the male and female students for wearing various
glove; the students under test will apply different force for wearing of diffzrent type of glove and finger
cot; and wearing cotton glove need to apply more force for operation. It is strongly recommend to
manipulate the electrical screw driver with bear hand. But in considering of avoiding hand damage
during the operation, finger cot is recommended; the manager who would like to prevent the operétor
from fatigue during work has better not to let the operator wearing cotton glove to manipulate the
electrical screw driver.

Keyword: Power Hand Tool, Cumulative Trauma Disorders, Performance Evaluation
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N B OB 5.8 5.5 67 5.0 5.9 5.8
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EHIER
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R -2 ARAEZEFTR
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RHOEREY: - SSMURAEOREESR - LB ¢ ETH - RAEMT - B * ( RFER
R EMG {E—22F MG F91E) /22 F INC THI9ME” R "R FEBE DN E-2F I FyE =
ZEGABR oL

I T (BRFERE INC—ZF N0 51 /22 N6 F91E° BTN

Bt e = 0-01 B PoOF WOMEV/INE 0401 BRAIRFEEZHERNEE - BRECSHREY
BRHILEE (ANOVA BREIAIT) (R () RT - BFTUSANRERENERESSRE
bsubject) ~ FEIRA (hand) - FREMFEBEANWTERIE (sudject + band) » FEEBEHS
MERLEWMENER - B - LZHE (o) RB - LEHFEBRE (sex + band) FEBERS
MR BEEEER -

Source DF {Anova §§ Mean Square FValue PrF

Sex l 0-03871419 0-03871419 2:65]  0-1047
Subject (Sex) 10 17-4268909 1-74268909 119131 0-000t
Hand 5 0-97773291 0-19554658 13-37)  0-0001
SextHand 5 0-20744516 0-04148903 2:-84]  0-0158
SubjecttHand (Sex) 50 10-4941857 0-20988371 14-35]  0-000t
Error 360 5-26628394 0-01462857

R 4-3 ANOVA BEBENAE
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Duncan SEEBIRAMESE (R 4-4) RIKB ~ (R TEIBE INC E—ZF D6 PI9E) /22F N6
FIE" BRI - BIMAGESFERE N ENZEFOLE K PRBEREX - KRR
% D& FEHEERIEH - EWOERE - NRRAMES I BZEF NG ZH0HIE - HRHVE
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8 - REFERATHES N6 L MHE Cotton) FEZAENER - FMSNEILEEK
B FRBMATHENENEIE - A 13- % EREE - THEE Nyl o) FENZRENRERT -
WERBURE 9-2% HE/NMEE (CottondS) - FISHERBEBAE |- UBR/)  RE/MEEE!
J|AZIEIEE (CottontSHR) FTBEIRNEEE 8- 1% - MME/MEEEIAEEE (CottoiSt)FE
BIOBERES 5-8% > WHRETE Cotton) HBFRERR - BEREANENTE - UERZH
ERERNBED - MFERERNHERREMEANZIEEERETROERENERN
KRB 4D -

Cotton Nylon CottontR4S Cottontl4§ Cotton4$ Barehanded
13-9% 9.2% 8-1% 5-8% 1:2% 0-0%

2 4-4 Dunear SEEIERERER

NER -4 B ETE-TRHBTHIHHE ( | RTREAEENEER R REREE
2 BEHIUMERER -

i-1 IMG BT HIESEHE

1h%
14%
12% 1
10% |
8% r
6% 1
4%
2% t
0%

cotiontI+3 cottontd EF

SR (subject) JH 12 A HEBL 6 A £ 6 A BREZAETERRER - 1A
B2 E NG HEFIE (8 4-5 - B 4-2) - FHAERBERSFERT - JERRS 8 NREK
Bl ERESHZIAEENRMNAENLERERE  FHERBRTH -
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RE 1 2 3 4 15 6

51 Sex |5 5 g B 5B 5
FERA || 0 0 0 0 0 0

2 -6-6219  |-6-6219  |49-4536  [0-3255 -502166  {3-688

3 -27-507  |-27-507  |50-8793  [3.9744 11-6808  |-11-2598

4 -39-4655 |-39-4655 [18-5269  [9-5631 -12-7298 |-13-8408

5 19-5916  [19-5916 {81156 98918 -20-1653  |-22-3698

6 23865 2-3865 32-2934  [-4-6255  |1.5517 -23-6941

R 4-5-1 BASZHE M BEFHERAE %)

TRE 7 8 9 10 11 12

MRl Sex  |& Z z z z z
FEERE |l 0 0 0 0 0 0

2 26-0343  |49-9039  {34.6555  |-0-2148  |-5-1543  |34-0753

3 26-0343  179-3256  |34-6555  [-39-8221 |-24-1859 [18-5017

4 29.7557  |48-5031  |5-602 -15-4584  |-10-1434 {2-1717

5 33-5444  |86-6113  |-24-4066 |-1-7089  |-6-3554  [0-9012

6 45-5531  |78-351  |-26-5606 |0-4082 -25-7623  [11-9929

F4-5-2 AEZHE M HEFHERTE %)

100
,,,,,, —
80 - T 2

I 60

EMG compared with barehanded %s)
A D SRS
(=) (=] (o) () (]

o
S

Hand treatment

4-2 RE NG WZEFHEREE )
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2 CRFERE DN 2T N6 FET TR

kiR R FERE N E-22F D6 F9E° BRBMA  BRRHAE (subiect) ~ FE
A (hand) ~ SRENFEBRETEIE (subject + hand) ~ BLEHFERAELZEBAR (sex »
hand) 47 » HEREEER  BLAERRE (1) REREER (R -6 -

Duncan HIEEIRBELEEE (B 4-1) BRIk DG—Z2F ING FU5(H - ENG BUEZ T - #ifs
& (Cotton) FEMBHAE - FISWBRERSEN - HEEE 00404 TIREE Nylo) FH -
BURA 0-0167 » AE/MEEE (Cottonts) » FISMNERBEBRE-0-0019 B/ - RENMERIR
$25 (Cottontl+S) ~ Z2F (Barehanded) IR E/NEE (CottontS) - ME/NEEIELEE
(CottontRsS) AP ETE Nyl o) ML BEEEER - HREFEANGREEEN - KTHER
BERNNEENEA SEKSOHNBEEHESET - b 2R EFALEH
BREDE  RTCHBREERIORE -

AEFERARTENESHRAL FETAeLTR - BERSANERKRETE °

Source DF  |Anova §§ Mean Square F Value PedF

Sex 1 0-0021 0-0021 0-98] 03219
Subject (Sex) 10 1-7874 0-1787 84.62] 00001
Hand 5 0-1162 0-0232 11-000 0-0001
SextHand 5 0-0339 0-0068 3:-21] 0-0076
SubjecttHand (Sex) 50 1-6032 0-0321 15-18) 0-0001
Error 360 07604 0-0021

% 4-6 ANOVA BEBSFE

Cotton Cotton+R Nylon Cotton+] Barehanded Cottont$
0-0404 0-0223 0-0167 0-0002 0-0000 -0-0079

F4-1 Dunenn HHEEIBRERR

PRl Sex | 5 5 5 5 5
FE®BA |l 0 0 0 0 0 0

2 -0-0325  |0-16T1 0-0020 -0-0180  {0-0140 0-0468

3 -0-1351  {0-1719 0-0249 0-0402 -0-0428  |0-0468

4 -0-1938  |0-0626 0-0599 -0-0438  {-0-0526  {0-0534

5 0-0962 0-0274 0-0619 -0-0694  |-0-0851  |0-0602

6 00117 0-1091 -0-0290  {0-0053 -0-0901  |0-0818

= 1-8-1 BADHRE IN HEFHEFKETR K

ZRE 7 8 9 10 11 12

R Sex & b4 Z Z T Z
FEHA || 0 0 0 0 0 0

2 0-1494 0-1573 -0-0009  |-0-0256  [0-0918 ~0-0668
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3 02374 0-1573 -0-1732  |-0-1201 0-0498 -0.0565
4 0-2374 . |0-1573 -0-1732  [-0-1201 0-0498 -0-0565
5 0-1452 0-0254 -0-0672  [-0-0504 {00059 -0-0394
6 0-2592 -0-1108  [-0-0074 [-0-0316  [0-0024 0-0645
R 4-8-2 LAEZRAE M HEFHEHAE Y

0.30

S 0.25

S

= 0.20

2 0.15

[

$ 0.10

S

= 0.05

'_§ 0.00

£ -0.05

o

§ -0.10

o -0.15

E -0.20
-0.25

Hand treatment

B 4-4 XEE MG HZEFHEREE %)

) A5ER

g - iR

REBEERR  BH54 - REZRERNESEFERAREAEEER  HSREHEE
FERAREEEEZR - RRERNEATAHENFERTRFEIEERE - FATERSY

BERERIHES -

KRAEFERS EMG EHZEF EMG EILERESZERHLERR - SEREF
ERFELYN EMC EBRBEREA  RRZRBRNETER » BEEANEIEFES)
ETEEATERIRM BT a6 TIENEREST -

(=R

HEERRER - REITNTIERNELET  BEERSEREEE » &% EMG
EEIRBARE T SIZ EMG EESE - M EFERESS EMG ERA » RRBEEZEE
NS HEA » BT ROBREERFRIVANES  RERMESRETFRER T RE
ERETREE  BHELARTHEIRZEEE - TRIEE - TEESRIBEBRERIUES -
ERRMFAERFERET LR SERREARETESE -
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