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TOM TAT

Ging tay chéng rung (AVG) 1a phuong tién bao vé ca nhan dé giam rung dong cho tay cua
ngudi lao dong. AVG duoc sir dung cha yéu cho c¢ong nhan van hanh thiét bi cam tay c6 mirc
rung dong ca0 nhu: mdy khoan d4 khi nén, mdy tan rive, may cua, ... Hién nay, hau hét cac
nghién ctru vé AVG dugc thyuce hién bang phuong phap thuc nghiém, va con thiéu phuong phap
tinh toan ph hop dé dénh gia hiéu qua va xac dinh cac thong so vt liéu ciia AVG.

Béo cao niy s& cung cap mot phuong phép tinh toan cac thong s6 vat liéu cho AVG dua
trén mot md hinh co - sinh hoc cua ban tay va ging tay, tir d6 t6i uu cdc thong so ciia AVG bang
phuong phap quy hoach day cac dang bac hai (SQP).

Tir khéa: Gang tay chong rung, ti wu, giam rung dong, SQP

1. MO PAU

Ging tay chong rung 1a mot loai phuong tién bao v€ c nhan, c6 tac dung giam cdc tc dong
cla rung toi tay nguoi, khi tay nguoi tiép xuc véi rung dong. Géang tay va bao tay chéng rung
duge ding cha yéu cho c¢éng nhan van hanh cac thiét bi dién, khi nén cdm tay c6 murc rung 16n
trong qua trinh lam viéc nhu: may khoan da khi nén, may tan dinh rivé, may cua xich, ... va tuy
thudc vao cac loai ging tay va bao tay chong rung khac nhau, khi str dung cac loai gang tay Va
bao tay ndy cho phép giam rung truyén dén tay ngudi trung binh tir 10 + 20 dB & cac dai tan sb
trung binh va cao.

O cac nuge phat trién trén thé gisi, viéc sir dung ging tay va bao tay chdng rung trong lao
dong san xuét rat dugc chu trong va da tro thanh nhimg quy dinh hodc quy pham an toan, vé
sinh chit ché trong cac qué trinh san xuét [1 - 7] Chinh vi vay, cho dén nay viéc nghién ciru ché
tao cac loai ging tay va bao tay chéng rung van dang duoc cac nudce tiép tuc nghién ctru nhim
khong ngirng hoan thién cac loai ging tay va bao tay chdng rung ¢ hiéu qua giam rung cao hon,
hinh dang dep hon va dic biét tao cam gidc thoai mai, dé chiu, thuan tién va hop vé sinh khi sir
dung.
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Phwong phap nghién ciru thiét ké ging tay chéng rung thuong dwoc st dung 1a phuong
phap thyc nghiém [2, 3, 6]. Hién nay chua co mot phuong phap nao c6 hiéu qua dé tinh toéan
danh gi4 hi€u qua giam rung cling nhu cac tham s6 cia vat liéu ciia gang tay chong rung. Trong
bai bao nay, dya trén viéc md hinh hoa tay nguoi va gang tay dudi dang mot h¢ dao dong co
sinh hoc, ching tdi dua ra mdt phuong phap xac dinh cac tham s6 vat liéu ché tao ging tay
chéng rung. Phuong phép dé xuét dua trén viée sir dung phuong phap quy hoach chudi cic dang
toan phuong [8 - 11].

2. PHUONG PHAP QUY HOACH CHUOI CAC DANG TOAN PHUONG

Phuong phap chudi cac dang toan phuong (Sequential Quadratic Programming), goi tat 1a
phuong phap SQP, la mot trong nhitng phuong phap s6 moi duoc phat trién gan day dé giai bai
toan quy hoach phi tuyén c6 rang budc. Co so li thuyét ciia phuong phép 1a giai cac phurong

trinh dai s phi tuyén bang phuong phap Newton-Raphson két hop véi viée su dung diéu
kién Kuhn-Tucker trong bai toan tdi wu c6 rang budc. Dudi déy trinh bay tom tit ndi dung chinh
cua phuong phép nay [8, 9].

Xét mot bai toan tdi wu hda phi tuyén véi cac rang bude dang thirc va bat dang thuc. Bai
toan dugc phat biéu nhu sau:

Tim X € R" sao cho f (xX) — min, véi cac rang budc:
gx) £ 0,j=1,2,...,m
h(x)=0,k=1,2,...,p 1)
Trudc hét ta trinh bay co s6 I thuyét bai toan téi wu hda phi tuyén véi cac rang budc dang thirc.
Tim X e R" sao cho f (x) — min,
véi cac rang bude: h(x)=0,k=1,2,...,p 2

Ham Lagrange, L(X, A), twong (ng vai bai todn (2) dugc xac dinh boi cong thie [8, 9]
p
L(x,2) = f(x)+ D Ah (x). 3)
k=1

Trong d6 A 12 nhan tir Lagrange ung voi rang budc dang thic thir k. Pidu kién can Kuhn—
Tucker ¢o6 thé dugc viét dudi dang nhur sau

P
VL =0, hay Vf +> 3 Vh =0 hay Vf +ATAL=0 (4)
k=1

h(X)=0,k=1,2,...,p (5)

Trong d6 A 1a mdt ma trdn c& Nx P, cft thir k biéu dién gradient cua ham hy. Cac phuong trinh
(4) va (5) 1a mot hé (n + p) phuong trinh phi tuyén véi (n+p) an (X, i=1,...,nvah, k=1, ..
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., p). Cac phuong trinh phi tuyén nay c6 thé dugc giai bang phuong phap Newton-Raphson. bé
trinh bay thuat toan thuén ti¢n, cac cong thirc (4) va (5) duogc vict lai dudi dang

F(y) =0, (6)

R LI IREE AR H
h (n+p)x1 )\' (n+p)xl 0 (n+p)xl

Theo phuong phap Newton-Raphson, nghiém ctia hé phuong trinh (6) c6 thé tim duoc bing
cong thire 1dp nhu sau: yju=y;+ Vy; (8)

v6i V()" Vy; =—F(y;) )

voi

Trong d6 y; la khéi dau vong lap thir j , VF(y;) 1a ma tran Jacobi (n+p) x (n+p). Thay cac
phuong trinh (6) va (7) vao phuong trinh (9), ta co:

VL H {Ax} {VL}
=— (10)
[HT 01 AhJ, hj,

AX; =X, —X; (11)

AN =M, — ), (12)

Trong d6 VL 13 ma tran Hesian ciia ham Lagrange. Phén thir nhat cua phuong trinh (10) c¢6 thé
viét lai nhu sau: VL AX; +H ;AL =—VL, (13)
Str dung cong thirc (12) va cong thirc (4), phuong trinh (13) ¢6 dang

2 T
VAL, AX, +H, (A, —4;)=—Vf, —HA, (14)

j+l

DPon gidn hoa cong thirc (14) ta duoc: VZLJ-AXJ- +H;A;,, =-Vf, (15)

Phuong trinh (15) va phan thi hai cta phwong trinh (10) c¢6 thé viét chung lai nhu sau

VL H/| |AX i \Yi i
. N =1 (16)
H 0 ;P j
Giai hé phuong trinh (16) ta tim dugc vecto AX; va nhitng gia tri moi cta cac nhan tur Lagrange

Aj+1. Qua trinh 1ap dugc thuc hién bdi cong thuc (16) duoc tiép tuc cho dén khi hoi tu.

Béy gid ta xét bai toan quy hoach toan phuong sau: Tim Ax dé cuc tiéu hoa ham muc tiéu
dang toan phuong
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Q= VfTAx+%AxTV2LAx, (17)

v6i cac rang budc dang thic dang tuyén tinh
h +VhiAx=0, k=12,..,p hay h+H'Ax=0 (18)

Ham Lagrange, L, tuong trng voi bai toan cho boi phuong trinh (17) c6 dang

~ P
L:VfTAX+%AXTV2LAX+Zﬂk(hk +Vh! AX), (19)
k=1
Trong d6 A 12 nhan tir Lagrange twong tng voi rang budc ding thirc thir k.
Céc diéu kién can Kuhn-Tucker c6 thé duoc xac dinh boi
VI +VPLAX+HA=0 (20)
h +VhiAx=0, k=12,..,p (21)

Cac phuong trinh (20) va (21) ¢6 thé duoc xac dinh gidng nhu phuorng trinh (16) ¢ dang ma tran.
Diéu nay noéi rang, bai toan gbc theo cong thirc (1) c6 thé dwoc giai bang bai toan quy hoach
dang toan phuong bang cong thic (16).

Bay gio ta tré lai bai toan (1), khi céc rang budc bét dang thire dugc thém vao bén canh céc
rang budc dang thirc. Bai toan quy hoach dang toan phuong theo cong thirc (17) bay gio ¢6 dang

1 .
Tim x sao cho Q = VfTAX+EAxTV2LAx — min
Cac rang budc g(x) £ 0,j=1,2,...,m

h(¥)=0,k=1,2,...,p (22)

Ham Lagrange trong bai toan nay c6 dang
- m p
L= f(x)+z/ljgj(x)+21ukhk(x) (23)
i1 k=1

Trong do ﬂ,j , 14, 1a cac nhan tr Kuhn — Tucker. Do phai t6i thiéu cac ham Lagrange b sung,

phuong phap quy hoach chudi cac dang toan phuong dugc goi 1a phuong phdp Lagrangian chiéu
(projected Lagrangian method). Thuét toan so ctia phuong phap nay dugc trinh bay trong cac tai
liéu [8-9].

3. NGHIEN CUU GANG TAY CHONG RUNG

3.1. M hinh giazm rung cuc b9 cho tay ngudi bing ging tay chéng rung
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Xet h¢ dao dong cua tay nguoi chiu kich dong rung tir may cdm tay, mé hinh dao dong
duge xem xét gdm cac khoi luong m; (bap tay), m, (cang tay), ms (ban tay), do cimg tuong ting
ki, Kz, k3 va do can tuong g ¢y, Cy, Cs; gia sir hé chiu kich dong F(t) = Focos(Qt) nhu hinh 1.a,

[4,5].
LTI AC

by

nIh? Hgﬁ
"t gl
.}'sl TF(I) y‘l

Cr

F(e) Fo)

a) b)
Hinh 1. M6 hinh tay ngudi sir dung ging tay chong rung:
a) Heé gdc chua sir dung ging, b) Hé ¢ sir dung ging
Phuong trinh dao dong cua hé c6 dang:
m,y, + (Cl +C2)Y1 —CY, + (kl + kz)yl - kzyz =0
m2y2 _CZyl + (CZ + CB)yZ _C3y3 - k2y1 + (kZ + k3)y2 - k3y3 = 0 (24)
M, ¥; —C3Y, +C3¥5 —KsY, +KyY; = F (1)
O ché d6 dao dong binh 6n, nghiém ciia hé phuong trinh vi phan (24) c6 dang
y(t) = acos(Qt)+bsin(€t), (25)
4 T . T - T
trong d6: y(t) = [ AOERACERA (t)] ; a= [ao1 ay, aos] ;b= [b01 By bos]
Pao ham biéu thirc (25) theo thoi gian t ta duoc
y(t) = —Q[asin (Qt)-bcos(Qt)] (26)
y(t) = -0 [acos(Qt)+bsin (Qt)]

Thé (25), (26) vao hé phuong trinh (24), dong nhit cac hé sb cua cos(Qt) va sin(Qt) ta nhan
dugc hé phuong trinh dai s6 tuyén tinh véi bién 1a cac phan tir cia cac véc toava b :
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(k, +k, —mQ?a,, +(c, +¢,)Qb,, —k,a,, —¢,Qb,, =0

—(c, +¢,)Qa,, + (k, +k, —mQ?*)b, +c,Qa,, —k,b,, =0

—k,a,, —c,Qby, + (k, +k, —m,Q%)a,, +(c, +¢;)Qby, —k,a, —c,Qby, =0 (27)
c,Qa,, —k,by, —(c, +¢,)Qay, + (K, + Kk, —m,Q?*)b, +c,Qa,, —kby, =0

—k;a,, —C,Qby, + (k, —mQ?*)a,, +c,Qb, =F,

c,Qa,, — kb, —c,Qay, + (k, —m,Q*)b,, =0

Giai hé (27) ta thu dugc cac thanh phﬁn agi, boi 1= 1, 2, 3) cua cac véc to a, b. Tir d6 xac dinh

duoc cac bién do dao dong cua cic khdi lugng: Ro, = fagl +b2 R, = {agz +0Z . Ry = /a§3 +hZ, .

Khi sir dung ging tay chng rung c6 khéi lwong mg, d§ cing tuong ung la kg va do can tuong
| ung c¢g nhu hinh 1.b. HE phuong trinh vi phan dao dong cua hé khi st dung ging tay chbng

rung:

! mlﬁd- (Cl + Cz)ﬁ" Cz)g"'- (kl + kZ)yl ) kzyz =0

1m2§" CHet (€, * C 0B Cof- ey, + Kk + ko), - Ky, = 0 (28)
my&- c )&+ (c, + Cg»%' Cg}%' ky, + (k, + kg)y3 - kgyg =0

imgy%_ Cg)%-i- Cg)%- kgyS * kgyg =F@O

O ché @6 chuyén dong binh on, nghiém cua hé c6 dang

trong do:

y(t) = acos(t)+bsin(Qt) (29)
YO=[%0 %O O v0]
a:[a1 a, a, ag]T; b:[bl b, b, bg]T

Pao ham biéu thirc (29) theo thoi gian t ta dugc

y(t) = —Q[asin (Qt)-bcos(Qat) ]

(30)
y(t) = —Q? [acos(Qt)+bsin (Qt) ]

Thé (29) va (30) vao hé phuong trinh (28), dong nhit cac hé sb cta cos(Qt) va sin(Qt) ta nhan
duogc hé phuong trinh dai s6 tuyén tinh véi cac bién 1a cac phén tir ciia cac véc toavab :

(k1 + kz - mlg )a1 + (Cl + Cz)le - kzaz - CZQbZ =

—(c, +¢,)Qa, + (k, +k, —mQ*)b +c,Qa, - k2b2 =0

—k,a, —c,Qb, + (k, +k, —m,Q%)a, +(c, +¢,)Qb, —k,a, —c,Qb, =0
c,Qa, —k,b —(c, +¢,)Qa, + (k, +k, —m,Q%)b, +c,Qa, —k,.b, =0
—k;a, —C;Qb, + (k; +k, —m,Q%)a, + (¢, +¢, )b, —k a, —c Qb =0
c;Qa, —kjh, — (¢, +¢,)Qa; + (k; + k, —m,Q*)b, +c Qa, —k b, =0
—k,a, —C,Qb; + (k, —m Q%) +c Qb = F,

(31)

c,Qa, —k b, —c ,OQa, +(k, —m,Q*)b, =0

Giai hé phuong trinh dai s6 tuyén tinh (31) cAc thanh phan a;, b; (i =1, 2, 3) cua cac véc to

a, b. Tr @6 xac dinh dugc cac bién d6 dao dong cia cac khéi lugng.
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Bai toan dit ra & ddy 1a : Xéc dinh cac gia tri tham sb Mg, Ky, Cq clia gang tay chéng rung
sa0 cho biéu thic f(m,, c,, k,)=R, = JaZ +bZ dat cyc ticu.

3.2. Sir dung phwong phap SQP tinh ton t6i wu cic tham s ciia ging tay chdng rung

Dé trinh bay viéc xac dinh cac tham s téi vu cia ging tay chong rung (hinh 1.b), ta dua vao
7 , “A T
céc i hiéu nhu sau. X =|mg,k;,Cy, |, f(x)= f(m,, c,, k,)=R, = /al+b3 .
Bai toan quy hoach t6i vu phi tuyen c6 rang budc duoc phat biéu nhu sau: Tim cac gi trj cua
tham s6 mg, Kg, Cq clia ging tay chbng rung & trong mién rang budc
0,01 <mjq (kg) <0,1; 1000 < kq(N/m)<5000; 1 <cq(Ns/m)<50

sao0 cho f(m,, c,, k,)=R, = /a2 +b? dat cuc tiéu.
Chu ¥ rang néu bién do cua khdi lwong m; dat cuc tiéu thi theo [12] toan bo cac khéi lugng khac
cua hé 1.b cling s€ c6 bién do nho.
Céc thong s6 nhén tric co thé ngudi duoc 1dy twong tmg v6i ngudi trudong thanh trong lwong 60
kg. [13, 14] Vi tri bap tay: m; =1.62 kg ; ky =50 KN/m; ¢; = 1 kNs/m;

Vi tri cang tay: m, = 1.08 kg ; ko= 50 KN/m; ¢, = 1 kNs/m;

Vitri ban tay: mz=0.54 kg ; ks =50 KN/m; c3 =1 kNs/m;
Str dung phuong phap SQP ta xac dinh dugc cac tham sé t6i uu cho ging tay chong rung, dat
hiéu qua trén 97% nhu sau: mg=0,1kg; cq=1Ns/m; k= 1000 N/m.
Trén cac hinh 2 va 3 trinh bay mét vai két qua so sanh bién do dao dong khi khong sir va co sir
dung gang tay chong rung.

HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 125 Ht HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 125 Hz

Hinh 2. Hiéu qua giam rung dat 97,89 % cua ging tay chdng rung tai 125 Hz

HIEU QUA GEAM RUNG CUA GANG TAY CHONG RUNG - 250 Hz HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 236 Hz
o X - 01,

(ins2)

5 ot

005

; 1 ]
oms . logo: . s T o * oo T
Dot LD L L s @i

Hinh 3. Hiéu quéa giam rung dat 99,24% cua ging tay chong rung tai 250 Hz
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3.3. Thuc nghiém va tinh toan ging tay chong rung bang vt li¢u cao su ty nhién

Viéc lya chon céc vat lidu dé ché tao ging tay chong rung 1 van dé khong don gian.
Dudi day trinh bay viéc tinh toan cac tham so ctia gang tay va nghién ctru thuc nghiém gang tay
chong rung cia Vién Nghién ciru KHKT Bao h¢ Lao dong Ha Noi.
3.3.1. Tinh toan cdc tham sé gdng tay chong rung

Ging tay chong rung dugc tién hanh nghién ctru 1am tir cao su tu nhién, sau d6 dugc ép
1én gang tay dang soi hién c6 trén thi truong.

Thong s6 nhan tric co thé ngudi dugc liy twong (mg véi nguoi trudng thanh trong luong
60 kg. [13, 14]

Vi tri bip tay: my; = 1.62 kg ; ky =50 KN/m; ¢; = 1 kNs/m;
Vi tri cang tay: m, = 1.08 kg ; ko= 50 kKN/m; ¢, = 1 kNs/m;
Vitri ban tay: mz=0.54 kg ; ks =50 KN/m; c3 =1 kNs/m;
Tbi wu cac tham sb cua ging tay chong rung bang phuong phap SQP véi cac bién rang budc:
0,01 <my (kg) <0,1; 500 < kg (N/m) < 10000; 70 < cq (Ns/m) < 1000.
D3 xéac dinh duoc cac tham sb t6i wu cho ging tay chéng rung nhu sau:
mg = 0,1kg; cy=534,99 Ns/m; ky=5249,99 N/m
Hiéu qua giam rung duoc biéu dién bang cac d6 thi mé phong sb trén cac hinh 4-7.

HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 135 Hy HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 125 Ht

F ol

Hinh 4. Hiéu qua giam rung dat 18,59 % cua ging tay chdng rung cao su ty nhién tai 125 Hz

HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 250 Hr HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 230 H

Hinh 5. Hiéu qua giam rung dat 18,46 % ctia ging tay chong rung cao su ty nhién tai 250 Hz
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HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 566 Hz HIEU QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 500 Hz
axt0id > : 04 - e N -

2 m3 ki chua s dung zm:J

o 3 cua ban tay m3 ki chus su dung gang
ich chuyen cua m3 kiu su dung gang

c dao dong
a tac dao dong cus ban tay m3 khi u dung gang

Hinh 6. Hiéu qua giam rung dat 24,39 % cua ging tay chdng rung thuc nghiém tai 500 Hz

HIEU QUi GLAM RUNG CUA GANG TAY CHONG RUNG- 1160 s HIEL QUA GIAM RUNG CUA GANG TAY CHONG RUNG - 1600 Hy
62100 A e 3 “ - o

g -:/\_/\ |
J Vil

“Eien ut.mhmm Yy nslduchusuinu:gsng [ G e oo vy Cha g gang
= o dich cpenca i g g | —— Giatoe dn dong cus ben tay e i su dumg gang

Gia ioc dewo dong (mis2)

Hinh 7. Hiéu qué giam rung dat 40,01% cua ging tay chong rung cao su tu nhién tai 1000 Hz
3.3.2. Thiét ké ché tao

Ging tay chong rung da duoc tién hanh thiét ké, gia cong ché tao bang khudn ¢p gang tay
cao su su dung cong ngh¢ cao nhu: v& thiét ké trén AutoCad, gia cong trén cac may cit ddy, may
Xung, may mai phang, ... Chinh déu nay da dam bao do chinh xac cao cua khuén sau gia cong.
Ging tay chong rung duge 1am tir loai gang tay soi san c6 trén thi thudng, sau d6 cao su ty nhién
(46 ctng 39 ShoreA) s& dugc ép Ién trén bé mat ging soi dé lam vat liéu hip thu rung.

Hinh 8. Gia cong ging tay chdng rung

3.3.3. Po dac, danh gid thir nghiém (theo tiéu chuan ISO 10819:1996)
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. bic tinh/tich h
Bo khuyéch dai ac e hop
Hé théng kich &R
thich rung an Bo khuyéch dai : Dac tinh/tich hop
N ’ :
- Tay cam gin gia ' e
Khuyech dai Y tbe I%é g E May phan tich
cong suat Lo tan so
Luc bop Hién thi

Hinh 9. So d6 d4nh gia ging tay chéng rung theo ISO 10819 (1996)

Hinh 10. Panh gia ging tay chng rung ctia Hinh 11. Panh gia ging tay chéng rung cao su
héng Vibration theo 1SO 10819 (1996) tu nhién theo ISO 10819(1996)

Céc hinh 9-11 cho biét mot s6 hinh anh vé qua trinh thue nghiém. Bang 1 trinh bay mot s6 két
qua do dac danh gid hiéu qud giam rung cua ging tay. Trén bang 2 va hinh 12 cho bi€t sy phu hop
kha tot gitra két qua tinh toan Ii thuyét theo phuong phap SQP va két qua do dac thuc nghiém.

Bdng 1. Téng hop két qua do dac danh gia hiéu qua giam rung cac mau ging tay

Tan | Gia tbc tai ¢b tay (m/s?) || Gia tdc tai cb tay khi co ging (m/s?)

Mau thtr | sé . .
(H2) Lan1 | Lan2

%

Trung N N A Trung giam
binh Lan 1 Lan2 | Lan3 binh

125 1,29| 1,28 1,3 | 1,2900 | 0,111 | 0,0772 | 0,6954 | 30,46
Gfﬁgntgy 250 || 0,219 | 0,217 | 0,227 || 0,2210 | 0,0169 | 0,0132 | 0,7809 | 21,91
rung cao 500 0,29 | 0,296 | 0,2930 | 0,178 | 0,264 | 0,173 | 0,1717 | 41,41
UM 1000 | 0,2 | 0,204 | 02020 0122| 0,100 | 0117 | 01160 | 42,57

nhién
1600 || 0,107 | 0,106 | 0,1065 || 0,0588 | 0,0579 | 0,0595 0,0587 || 44.85
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15| 147 | 148| 1475 125| 128| 118| 1.2367| 1616
.|l 250 0288 0295 | 02015 | 025| 0246 | 0252 | 02493 1448
Mau cua
hang | 500 0,288 | 0,285 | 0,2865 | 0,167 | 0,178 | 0,169 | 0,17133 | 40,20
Vibration |y 00 | 0184 | 0,198 | 0191 0113 | 0108 | 0111 | 011067 | 42,06
1600 | 0,123 | 0,107 | 0,115 | 0,0666 | 0,0695 | 0,0704 | 0,06883 | 40,14

Bang 2. So sanh két qua tinh toan If thuyét véi két qua do dac thyc nghiém vé higu qua
giam rung cua gang tay chong rung

o Hiéu qua giam rung cua gang tay (%)
Tan s6 danh =
gia (Hz) Tinh If thuyét Mau gang cao su Hang Vibration
tu nhién
125 18.59 30.46 16,16
250 18.46 21.91 14,48
500 24.39 41.41 40,20
1000 40.01 42.57 42,06
1600 54.95 44.85 40,14
601 54,95
50 1 42,57 4,85
X 41,41 42,06
§4o 402 400 40,14
£ 30,46
30
o 24,3
& 21,91
320185 6.16 18,4
T 14,48
10
0 T T
125 Hz 250 Hz 500 Hz 1000 Hz 1600 Hz
O Tinh ly thuyét B Ging cao su tw nhién O Giang hang Vibration

Hinh 12. So sanh d4nh gi4 hiéu qua giam rung cua ging tay chdng rung

4. KET LUAN

Trén co s¢ tinh toan t6i wru cac tham sd cua ging tay chéng rung, ta co thé Iya chon duoc
cac tham sé dé ging tay chdng rung dat hiéu qua cao nhat. Nhitng két qua nghién ctru Ii thuyét

193



Nguyén V&n Khang, Triéu Quéc Loc, Nguyén Anh Tuén

trong bai b4o nay da chi ra ring, ta c6 thé tim ra duoc cac tham s cua ging tay dé dat dugc hiéu
quad gidm rung cao nhat, néu nhu tim dugc nhitng vat li€éu cé nhitng tham so phu hop.

Tuy nhién, van dé tim ra dugc mot chung loai vat liéu dap tng dugc cac tham sb tinh toan
1a kho khian. Trong bai bao da tién hanh xac dinh cac tham s cho miu ging tay dugc ché tao
bang cao su thién nhién va gia cong do dac ddnh gia hiéu qua giam rung theo tiéu chuan ISO
10819 (1996). Nhiing két qua nghién ctru giita Ii thuyét va thuc nghiém da chi ra nhiing danh gia
budc dau vé do chinh xac ciia phuong phép tinh toan. Day 1a nhimg nghién ciru mai lan dau tién
dugc ap dung trong cong viée tinh toan xac dinh cac tham sd cua gang tay chong rung, trudc day
nhitng nghién ctru nay chu yéu duoc thuc hién theo phwong phap thuc nghiém.

Loi cdm on. Bai bao nay dugc hoan thanh véi sy trg gitp kinh phi cua Quy Phat trién Khoa hoc va Cong
nghé quoc gia (NAFOSTED).

TAI LIEU THAM KHAO

1. Harris C. M., Piersol A. G. - Harris” Shock and Vibration Handbook (5. Edition), McGraw-
Hill 2002.

Griffin M. J. - Handbook of Human Vibration, Elserver, 1996.

ISO 10819: Mechanical Vibration and Shock — Hand-arm Vibration — Method for the
Measurement and Evaluation of the Vibration Transmissibility of Gloves at the Palm of the
Hand, 1996.

4. Nguyén Vin Khang, Pd Sanh, Triéu Qubc Loc, Nguyén Si - Dao dong trong Bao ho lao
dong, Vién Nghién ctru KHKT Bdo ho lao dong, 1990.

5. Nguyén Vin Khang - Dao dong k¥ thuét (in lan 4), NXB Khoa hoc va K§ thuat, Ha Noi
2005.

6. Nguyén Vin Khang, Tri¢u Qudc Loc, Nguyén Anh Tuan - Phuong phap thyc nghiém do
dac gang tay chéng rung va mot sé két qua nghién ctru budc dau. Tuyén tap Hoi nghi co
hoc toan qudc 2010, tr. 125-131.

7. Nguyén Anh Tuin - Nghién ctru anh hudng ciia dao dong dén co thé ngudi. Luan van thac
sy khoa hoc, Truong Pai hoc Bach khoa Ha N¢i, 2007.

8. Singresu S. Rao - Engineering Optimization Theory and Practice (Fourth edition), John
Wiley & Sons, Inc 2009.

9. Nocedal J., Wright S. J. - Numerical Optimization (second edition), Springer, 2006.

10. Bhatti M. A. - Practical Optimization Methods with mathematica applications, Springer
2000.

11. Nguyén Nhat Lé - Cac bai toan co ban cia ti vu hoa va diéu khién tdi wu, NXB Khoa hoc
va K¥ thuat, Ha Noi, 2009.

12. Nguyéq Anh Tuin - X4c dinh cac tham sé ctia bd tit chin dong Iyc hé dao dong nhiéu bac
tu do bang phuong phap SQP, Chuyén d€ nghién ctru sinh, Truong Pai hoc Bach khoa Ha
Noi, 2011.

13. Nguxén Anh :Fué’m, - Nghién ctru giam rung cho c6ng nhén str dung may khoan khi nén cam
tay bang bd tat chan dong luc két hop véi phuong tién bao vé ca nhan, D€ tai 207/04/TLD,
20009.

194



Gidm tac dung rung 1&n tay bang st dung géng tay chéng rung

14. ®Ponob K. B. - Bubparuu b Texauke, Tom 6, Mammnoctpoenne, Mocksa, 1981.

ABSTRACT

VIBRATIONS REDUCTION TO HAND WITH THE ANTI-VIBRATION GLOVES

Nguyen Van Khang®, Trieu Quoc Loc?, Nguyen Anh Tuan?”

YHanoi University of Technology, No.1, Pai Co Viet, Hai Ba Trung Dist., Hanoi, Vietnam

“National Institute of Labour Protection (NILP)
99 Tran Quoc Toan Str., Hoan Kiem Dist., Hanoi, Vietnam

“Email: anhtuanbhld@gmail.com

Anti-vibration gloves (AVG) are personal protective equipment to reduce vibrations to the
worker’s hands. AVG are used mainly for workers operating the handheld with hight level
vibrations such as: pneumatic rock drilling machine, riveting machine Rive, saws, etc...
Currently, most of researches on AVG are performed with use of experimental methods; and
there is lack of reasonable calculate approach to effectively evaluate and determine the material
parameters of the AVG.

This report will provide a method of calculating the material parameters for AVG based on
a mechanical - biological model of the hands and gloves, from which the optimal parameters of
the AVG by sequential quadratic programming (SQP).

Keywords: anti-vibration gloves, optimal, reduced vibration, SQP
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