SCIENCE TECHNOLOGY

NGHIEN CU'U ANH HUONG CUA DAO BONG
TAC DONG DEN CANH TAY NGUO!

A STUDY ON THE EFFECTS OF VIBRATION ON HUMAN HAND-ARM

TOM TAT

Dao ddng da trd thanh mot vén dé quan trong trong ki thuét. Sty phat trién
clia cong nghiép va cac thiét bi cam tay lam cho muc dich nghién cttu cang trd
nén quan trong hon. Ngay nay, nghién cttu anh hirdng cda dao dong dén co thé
con nguoi la van dé can thiét. Trong bai bao nay, cac tac gia tién hanh phan tich
tac dong cta dao dong ddi voi con ngwoi. Nghién cltu dé dé xuét tinh todn dong
lyc hoc d6i v6i canh tay ngudi theo phirong dao dong thang dimg. Nghién ciu
cling da dua ra md hinh dao déng ba béc tw do cla hé théng canh tay ngudi.
Trong d6 ban tay nguoi dugc tac dong béi mdt luc diu hoa F(t) = F,sinQt. Két
qua da cho thay dugc cac dap (ing dong luc hoc clia tay ngudi duéi tac dung clia
Iuc diéu hoa, n gidp nghién cu sau hon vé tac dong cla dao dong téi con nguoi.

Tir khéa: Anh hugng clia dao dong téc dong dén co thé ngudi, dao dong toan
bo co thé ngudi, dao déng mdt bo phan co thé ngudi.

ABSTRACT

Vibration has become an important consideration in engineering. The
development of industries and handheld devices make the subject even more
important. Nowadays, it is essential to study the effects of vibration on the
human body has become essential to study. In this paper, the authors analyzed
the effects of vibration analysis. Hand-arm dynamics calculations were proposed.
The three-degree vibration model of the hand-arm system was also introduced,
in which the human hand is affected by a harmonic force of F(t) = F,sinQt. The
results demonstrated dynamic responses of human hand-arm to the harmonic
force, allowing further studies on the effects of vibration on human body.

Keywords: Effects of vibration affecting the human body, total vibration of
the human body, vibration on a part of the human body.
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1. MG BAU

Trong nhitng ndm gan day chdng ta chd trong rat nhiéu
vao viéc nghién ctru anh huéng ctia con nguoi khi ti€p xdc
truc ti€p voi cac may mdc, thiét bi dao dong Ion. Van dé nay
cac nwéc Nhat Ban, Han Quéc va cac nwoc phweong Tay da
nghién ctiu rat nhiéu va thu dugc cac két qua kha quan. Mot
mat khac cac may mac thiét bj lam viéc ctia chiing ta chii yéu
la nhap ngoai, tuy cac nha san xudt da tinh toan dén van dé

Nguyén Hiru DInh**, Chu Khéc Trung?

vé dao dong ctia né nhung chi s nhan trac gitta nguoi Viét
Nam va nguoi phueong Tay la khac nhau. Do dé khi nguoi
Viét Nam van hanh, sit dung thi sé chju sy dao dong khac so
V@i cAc nguoi phrong Tay. Mat khac do cac may mac khi
nhap vé Viét Nam thuwong la cac may dé qua st dung nén
anh hudng dao ddng clia may tac ddong dén con nguoi sé rat
I&n. Qua dé, nhém téc gia da nghién clru van dé anh hwéng
clia dao déng téi co thé con ngudi. T d6 co hwdng khic
phuc duoc cac bénh ly lién quan dén dao dong, cling nhw
ti€én hanh cai tién thay doi cac thiét bi may maoc [2,3].
2. ANH HUONG CUA DAO DONG CUC BO TAC BONG
PEN CO THE NGUOI

Dao dong va nhirtng anh hwang ctia né dén co thé
con ngudi dd dwoc quan tdm nghién ciru tir lau. Nhin
chung anh hwdng clia dao dong dén co thé con ngudi cé
thé dwoc chia thanh hai loai chinh: anh hudng cla dao
dong toan than va anh hwéng ctia dao dong cuc bd. Dao
dong cuc bd cha canh tay nguti anh hudng dén stre khoe
con nguoi nhu cac bénh ly liét va teo co, gay nhitng ton
thuong vé xuong khép... Thi du nhv cdng nhan st dung
cac may khoan rung, cac may tanri vé...

Cac mday moc thiét bi trong san xuat cling nhw céc
phuong tién giao théng van tai trong qua trinh hoat dong
thwong sinh ra nhitng rung déng manh, dac biét doi véi cac
may madc, thiét bi lam viéc v6i hanh trinh 16n va van t6c cao.
Nhitng rung déng nay dugc truyén truc ti€p téi con nguoi
hodc qua cac b6 phan ctia may, xudng bé may, san nha va téi
co thé con nguoi, lam cho ca co thé hoac tirng bo phan co thé
rung dong theo, gay ra nhitng bién doi vé tam sinh ly trong
co thé vala nguyén nhan sw xuét hién cac bénh rung [6].

DEé ngan ngira khic phuc tinh trang nay nhiéu nuéc trén
thé gidi, dac biét cac nudc phat trién nhu Nhat Ban, Han
Quéc, Uc, Birc, Ba Lan... cling nhu céc t8 chitc qudc té ISO,
ILO... d& tap trung dau tw nghién clru gidi quyét theo hai
huéng co ban sau:

Céc bién phap t6 chirc va ky thuat nhu thay doi nguyén
ly, két cdu may (diéu chinh cac thdng so thiét ké va dac tinh
k{ thuat ciia may); thay thé vat liéu ché tao may (st dung
céc loai chat déo tong hop thay thé kim loai); nguyén ctru
thiét ké cac bd phéan, co cdu giam rung cho may (gbi giam
rung, tay cam céch rung, b tat chan ddng luc); ché tao va
sir dung céc phuong tién ca nhan gidm rung cho nguoi van
hanh st dung may (gang tay va bao tay chéng rung...).
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Céc bién phép y hoc danh gia va dy phong, céc tiéu
chuan cho phép va dac biét trong viéc xay dwng cac chi
tiéu chan doan, phat hién sém cac triéu chirng, biéu hién
bénh rung, cling nhu chi y téi mot sé van dé mang tinh
dac diém riéng ve dia ly, khi hau va nhan trac hoc...

Tuy thudc vao moét s6 yéu t6 nhu: thoi gian ti€p xUc véi
nguoén dao dong, vi tri tac ddng, déc tinh ngudn dao dong
va gia tri clia cac dai lwvgng dong lyc dac trung cho dao
dong (tan so, bién dd, van toc va gia téc) ma anh hwéng
clia dao dong tai co thé con nguoi sé rat khac nhau [5,7].

3. XAY DUNG MO HINH DAO BONG cuc BO CUA CANH
TAY VA PHUONG TRINH VI PHAN DAO BONG CUA
MO HINH

Pong luc hoc canh tay ngudi co thé duoc biéu dién
bang cac mé hinh co hoc. N6 cho thdy mé hinh canh tay co
thé duoc chia thanh 2 hoac 3 bac tv do khac nhau. Nghién
ctu nay 4p dung md hinh dao dong cla canh tay nguoi
dugc xay dung theo 3 bac ty do nhu hinh 1 [4].
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Hinh 1. M& hinh dao dong cuc b6 clia canh tay nguoi

Chon toa do suy rong clia co hé 1a (y,, v, y;) trong do y;
la dich chuyé’p thang ding ctia khéi lvong m; (i = 1 = 3) tinh
tlr vi trf cdn bang tinh [1].

Ap dung phuong trinh Lagrange loai 2 ta co:

dfar)_ar 5 - 1
dt(ayi] 5 Q (i=123) 1)
V@i lyc suy réng dugce tinh nhu sau:

ol 8D .
Q=-—-—"+Q @

oy oy,
Bi€u thirc ddng nang clia co hé:

1 . 1 . 1 .

T :Emﬂ/% +Em2y§ +§m3Y§ 3)
Trong dé:

m,: la khdi lvgng clia bap tay
m,: la khéi lugng clia céng tay
m;: la khéi lugng clia ban tay
Bi€u thirc thé nang clia co hé:

H*l

1 1
=S+ (¥ -yi) e (Y2 ) (4)
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Biéu thirc ham hao tan:
1, ., 1 . 1 S
®:§b1Y%+§bz (YZ —Y1)2+Eb3 (Y3—Yz)2 ()
Sau khi dao ham céc bi€u thirc trén va thay vao phuong
trinh Lagrange loai 2, nhan dugc phuong trinh vi phan dao
dong cta hé c6 dang nhu sau:

My +By +Cy =f (6)
Trong dé

m 0 0 (by+b,) b, 0
M=/ 0 m, 0| B=| -b, (b,+b;) b,

0 0 m, 0 -b, b,

(c+c,) ¢, 0 0 (7

C=| -c, (cp+cy) —cyf, f= 0
0 —C; Cy Fy sinQt

4. KET QUA BONG LUC HOC MO PHONG SO

Pé tién hanh mé phdng s6 ta chon cac tham so theo
khoi lvgng co thé nguai (bang 1 va 2) [2, 3]. Vai cac tham
s6 F, =50.10*N; Q = 100.7 rad/s [4].

Viéc xac dinh cac tan s6 riéng cla co hé dugc thic hién
bang cach giai phuong trinh dic trung |C-w?M| = 0. V6i s6
liéu da cho, str dung chuong trinh MATLAB ta nhan duwogc
cac tan s6 dao dong riéng nhu bang 3.

Bang 1. Phan bd ty 18 trong lwong clia bép tay, céng tay, ban tay so voi trong
lwgng ngudi [6]

Ty lé Trong lugng co thé nguoi (kg)
% | 50 | 55 | 60 | 65| 70 | 75 | 80 | 85

TT| Vitri

1| Biptay | 270 | 1,35 | 149 | 1,62 | 1,76 | 1,89 | 2,03 | 2,16 |2,30

2 | Cdngtay | 1,80 | 0,90 | 0,99 | 1,08 | 1,17 | 1,26 | 1,35 | 1,44 |153

3| Bantay | 0,90 | 045] 0,50 | 054 | 059 | 0,63 | 0,68 | 0,72 0,77

Béng 2. Bang phén b hé sd cling, can clia cac bd phan trén canh tay nguoi [1]

T BO phan trén co thé Hé s6 cing ¢ Hésocanb
nguai (kN/m) (kg/s)

1 | Vai-Baptay 50 1,0

2 | Bép tay- Cang, ban tay 50 10

3 | CAngtay-Bantay 50 1,0

Bang 3. Tan s6 dao ddng riéng ctia mé hinh dao dong cuc bd

Tanso
riéng
the | 50 | 55 | 60 | 65 | 70 | 75 | 80

Tan s0 dao ddng riéng (ing véi trong lugng co thé nguoi (Hz)

o, |18,6167|67,4414]16,9946| 62,0579| 15,734| 57,7871 |14,7178

o, |46,1892|439255|42,1648| 40,4217| 39,037| 37,6416 | 36,5158

o, 70,889 | 17,7164 | 64,7125 16,3015 59,9122 | 15,1792 | 56,0427

Duva vao céac tan sé riéng cda co hé, 4p dung chuong
trinh Matlab ta xac dinh dwgc bién dé dao dong cuc bo clia
canh tay nguoi thé hién qua hinh 2.
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Hinh 2. Dao dong cllamd hinh

a)Cothé50kg b)Cothé65kg c)Cothé80kg

K&t qua trén hinh 2 cho thay, chuyén vi va cuong do clia
dao dong sir dung dé phan tich, danh gia dap rng doc ctia
cac bo phan khac nhau trén tay ngudi & mo hinh 3 bac tu
do. B0 thi cling so sanh duoc vé chuyén vi va dao dong clia
cac bd phéan canh tay véi cac kich rng trong cac khoang
thdoi gian khéac nhau.
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Hinh 3. Dao dong ctia phan Bap tay (m,)
a)Cothé50kg b)Cothé65kg c)Cothé80kg
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Hinh 5. Dao dong ctia phan Ban tay (ms)
a)Cothé50kg b)Cothé65kg c)Cothé80kg
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Cac do thi trong hinh 3, 4, 5 hién thi dd chuyén vi cla
cac bé phan canh tay trong mién thoi gian khi chiu tac
dodng cla céc ap luc ngau nhién. Su dich chuyén t6i da clia
cac bd phan tay nguoi & 3 bac tv do la khac nhau. Dao
dong clia phan ban tay la Ién nhat vao khoang tir 0,00002 -
0,00003m trong khoang thoi gian la 0,5s, dao dong cla
phan bap tay 1a nhé nhat vao khoang trén du¢i 0,00002m
trong khoang thoi gian la 0,5s. D6 thi cling thé hién cho
thay khoi lvgng co thé anh hudng I6n téi dao dong cla
canh tay, trong lvong co thé cang Ién thi sy dich chuyén
cang nhé di.

V&i md hinh 3 bac ty do da tinh toan, lyc tac dung & ban
tay, c6 thé két luan rang chuyén ddng cao & cang tay so voi
ban tay va bap tay la do céng tay nhan lyc tir ban tay va
phan luyc tir bap tay phia trén. Tuy nhién, gia tri dich chuyén
clia ban tay va céng tay la xap xi nhu nhau. Trong khi dé,
gia tri dich chuyén cla bap tay 1a nho vi vi tri ctia bap tay &
gan vi tri ¢6 dinh. V6i cac két qua trén, ap dung véi kién
thirc vé nhan tric hoc nguoi cung véi chuy@n mén y ly cac
nha nghién ctru cé thé dwa ra cac két luan phu hop.
5.KET LUAN

Nhin chung anh hwéng ctia dao dong dén co thé con
ngudi c6 thé duoc chia thanh hai loai chinh: Anh hwéng clia
dao déng toan than va &nh huéng ctia dao dong cuc bo. Bai
bao da xay dung duoc mo hinh dao déng cuc b clia canh
tay con nguoi khi ban tay cdm may dao dong diéu hoa theo
luat F(t) = FsinQt. Dua vao phan mém Matlab xac dinh duoc
tan s6 riéng (ng vai cac trong lwvgng co thé nguoi 1a: 50, 55,
60, 65, 70, 75, 80 va xac dinh dugc bién dd dao dong cuc bd
clia phan bap tay, cing tay, ban tay twong ¢ng. Nghién ctru
da phan nao gilp cac nha khoa hoc Iya chon cho minh
phuong phap tinh toan va cac s6 liéu dong luc hoc cuc bd
canh tay nguoi dé tir dé cé thé ap dung trén toan bo co thé
nguoi dudi tac dung cda luc diéu hoa do cac dung cu cam
tay tac dong lén. Nghién cttu cling duoc ap dung dé tinh
toan thiét ké, chan doan bénh ly phu hop va khoa hoc.
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