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The paper presents the design, analysis, and simulation of a novel
electrostatic microgripper featuring a self-locking mechanism, enhanced
displacement amplification of the gripping jaws, and a release
mechanism to address adhesion issues. The microgripper operates using
tangential electrostatic forces generated by applying voltage to comb-
shaped electrodes. Through the displacement amplification mechanism,
the gripping jaws achieve a maximum displacement of 44.16 pm for each
side at the applied voltage of 112.47 V. The self-locking mechanism,
comprising a V-shaped beam and a locking ratchet, ensures the object
remains securely held without the need for a continuous voltage supply.
Detailed calculations and simulations were conducted to assess the
displacement and stress distributions across the elastic components. The
results demonstrate good agreement between simulation and theoretical
calculations, with a maximum deviation of 13.8% observed at a voltage
of 84.6 V. This innovative design effectively overcomes common
challenges in microgripping applications, offering enhanced performance
and reliability.
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TU KHOA

Vi tay gip

Vi chép hanh tinh di¢én rang lugc
Co céu tu khoa

Khuéch dai chuyén vi

Cong ngh¢ vi co dién tu

Bai bdo trinh bay vé thiét ke, tinh toan va mo phong co cau vi tay gap
tinh dién méi véi co ché tu khoa, kha nang khuéch dai chuyén vi ma
kep va co ché gat vat ra khoi mo gép, khic phuc hién tuong bam dinh.
Co ciu hoat dong nho luc tinh dién tiép tuyén sinh ra khi dat dién ap
vao cac ban tu hinh rang lugc. Nho co ché khuéch dai chuyén vi, ma
kep co thé dat chuyén vi t6i da 44,16 um mdi bén tai dién ap 112,47 V.
Ngoai ra, co ciu ty khoa gom dém chir V va riang céc khoa chdt chic
chan giup giir vat kep ma khong can duy tri dién ap. Két qua tinh toan
va mo phong danh gia chuyen Vi va ng Ssuat cac thanh phan dan hoi
cho thiy su phui hop gitra két qua mo phong va tinh toan, véi sai léch
I6n nhit 1a 13,8% tai dién 4p 84,6 V. Thiét ké sang tao nay da khic
phuc dang ké nhirng han ché thudng géap trong cac tng dung cua vi tay
gip, ddng thoi mang lai hiéu suat cao va tang do tin cdy trong qua trinh
hoat dong.
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1. Gioi thigu

Hé thong vi co dién tr (Micro Electromechanical Systems - MEMS) 14 hé thdng tich hop cac
phan tir co (vi chap hanh) va dién (vi cam bién, mach dién) c6 kich thuoe tur vai dén vai tram
micromet, dugc ché tao bang cac cong nghé vi co hién dai trén nén tAm Silic, polymer, SiC, hay
mot s6 vat liéu ban dan khéc [1].

Vi tay gip 1a mot img dung phd bién cua hé théng vi co dién tu, c6 kha nang xu 1y cac thao
tac nam, 'kep hoac di chuyen vat v6i do chinh xac micromet. Mot s6 ng dung ciia vi tay gap co
thé ké dén nhu vi lap rap, vi phiu trong 'y hoc, céac thi nghiém sinh hoc, v.v. Déc biét trong viée
nghién ctru cc cau trac vi mo, vi tay gap la mét dung cu hi¢u qua dé gip va di chuyen cac hat
micro/nano va vi mau [2]. Dya vao hi¢u img vat 1y, chung duoc phan loai nhu la vi gap kiéu tinh
dién, nhiét dién, ap dién, hay vat liéu nh¢ hinh [3]. Trong do, vi chap hanh kiéu dién tir [4] co thé
dat dugc chuyén vi 16n nhung voi yéu cAu cua vat liéu sat tir khién n6 kho c6 thé tich hop véi cac
cong nghé CMOS hién nay; vi chap hanh kiéu dién nhiét [5], [6] co thé tich hop dé dang véi cong
ngh¢ CMOS nhung lai sinh nhié¢t d6 cao va thoi gian tré nhiét 16n [7]. Vi tay gap kiéu tinh dién
[8] — [11] ¢6 cac uu diém nhu céu tao, gia cong don gian, dap timg nhanh (d6 tré nho), khong sinh
nhiét, do d6 ching dugc s dung tuong d01 rong rdi va dang 1a xu huéng phat trién méi. Cac cu
trac vi tay gap kiéu tinh dién cong bd gan day da tuong d6i hoan chinh nhung trong qua trinh di
chuyén vat can duy tri dién ap tao luc tinh dién de gilr vat ¢ trong ma kep dan t6i tiéu tén ning
luong [12], [13]. Trong bai bao nay, tac gia dé xuit mot cau trac vi tay gip kiéu tinh dién két hop
tay kep v6i co cau tu khoa co kha nang kep va giir vt trong thoi gian dai ma khong can phai cip
dién ap lién tyc. Pidu nay gitp giam dang ké ning luong tiéu thu cho vi tay gip, dong thoi dam
béo an toan cho mau vat dugc kep, nhét 13 cac loai mau vat nhay cam véi dong dién nhu trong
céc ung dung y sinh, vi phau. Ngoai ra, vi tay gap duoc tich hop co ciu dy co thém kha ning gat
mAu vat ra khoi dau kep khi can nha kep, giup khac phuc hién tugng vét bi dinh tai dau kep.

2. Phwong phip thiét ké va nguyén 1y hoat dong

CAu tao cua vi tay gip dugc md ta nhu Hinh 1, hoat dong dua trén chuyén vi ngang cua cac
ban tu song song (rang lugc di dong s6 (2)) 6 hai ben dugc ndi v6i dién cuc c¢b dinh (1) va ndm
xen k€ voi cdc rang lugce ¢b dinh (3). Dam day (4) duoc ndi véi tay kep (6) & mot phia béang co
cAu ban 18, phia con lai cua tay kep duge nbi voi con truot (8) thong qua thanh nbi (7). Phia dudi
con truot (8) la co cau dam chit V va rang coc khoa (9, 10). Co cau rang luge phia dudi (15) co
tac dung ddy dam chit V (9) truot ra khoi ring coc, dua co cAu vé vi tri ban dau khi thoi kep vat.

Khi kep vit: Cap dién ap V, vao hai dién cuc ¢ dinh (1) va (3). Lyc tinh dién tiép tuyén sinh
ra gilta cac ban ty lam rang lugc di dong (2) dich chuyén theo phuong Ox, thong qua khép ban 1é
(5) day tay kep (6) quay quanh diém dan hoi O va L kep chat vat tai ma kep (13). Khi d6, thanh ndi
(7) vira quay vira tinh tién diy con truot (8) di xudng phia duéi. Dam chir V (9) duoc nbi lién voi
con truot (8) khi do sé di chuyén xudng, truot theo cac ring coc co dinh (Hinh 2b). Néu dau dam
(9) di chuyén vuot qua mot bude ring coc p, = Sum, khi ngung cap dién ap Vi, dam chir V van
s& bi khod tai rang coc (10) va ngin con trugt (8) khong thé di chuyén vé vi tri ban dau, nghia 1a
tay kep tu khoa giit chit vat kep. S6 ring coc ma dim chit V vuot qua nho dién 4p Vi ban dau s&
quyét dinh hanh trinh méa kep hay duong kinh cta vat kep.

Khi nha vdt: Cép dién ap V, vao cac dién cuc ¢b dinh (11) va (16). Thanh diy (15) phia duéi
tinh tién 1én trén theo phuong Oy, khi vuot qua khe hé d, (Hinh 2b) s& cham vao dudi thanh trugt
(8) kéo dim chit V (9) di 1én theo phwong Oy, truot ra khoi dinh ring céc (10), mé khoa cho vat
dang bi kep. Thanh truot (8) dugc dan hudng boi hai gdi ¢b dinh (14) sé tinh tién 1én trén day
thanh ndi (7) va dua tay kep (6) vé vi tri ban dau (Hinh 2d), khi d6 vat dwoc nha ra khoi mé kep
(13), ddng thoi dau nhon con truot (8) s& gat vao vat va ddy vat roi khoi ma kep néu con bj dinh.

http://jst.tnu.edu.vn 4 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(02): 3-11

v —v1

M Phin cé dinh
M Phan didéng
B ™anh day & Dam ch&rV

h,

JENEEEEEEEER

10

Hinh 2. Cdu tgo chi tiét: (a) Cum ring lwgce; (b) Thanh dcfy dam chiv V va rang céc khéa;
(c) Tay kep va thanh noi; (d) Thanh day va mo kep
Trong co ciu vi tay gap nay, vu diém duoc thé hién & kha nang tu khoa cac ma kep voi hanh
trinh kep 16n ma khong can duy tri dién 4p V; nho vao co cau tu khoa (9), (10), cdu trac tay kep
(6) c6 thé khuéch dai chuyén vi cia méa kep 1én khoang 3 1an (Hinh 2c). Ngoai ra, vi tay gap con
dugc tich hop kha ning tu gat vat khi nha, nhd vao di chuyén 1én xudng cua thanh truot (8).
Céc kich thudc co ban ciia hé thong vi chap hanh tinh dién ciing nhur cac kich thuéc chinh ciia
vi tay gép dugc cho ¢ Hinh 2 va Bang 1.
Bang 1. Cdc kich thudc co ban ciia vi tay gdp

£ Ky PDon Gia £ Ky Donvi Gia
Tham so hiéu vido tri Tham so hiéu do tri
Chiéu dai ring lugc hy pm 40 Chiéu dai dam cht V (9) I3 pm 200
Khoang chdng rang lugc Oy um 10 Goéc nghiéng cua dim chit V.so B ° 15
(Overlapped) véi truc Oy
Budc rang lugc Uy pum 10 B&rong dam chit V u pm 3
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£ Ky Don Gia £ Ky Donvi Gia

Tham so hié):l vido tri Tham so hié}; do tri
So rang luge di ddong méibén dé n;  ring 280 Khoang cach tir gdi co dinh O a um 500
kep vat dén ¢ ban 1& (5)
Khe h¢ giita hai rang lugc Jo um 2 Chiéu dai phan trén tay kep Iy pm 520
Bé day 16p cau tric (rang lugc) b um 30 Khe hd ché tao khép ban 18 Ug um 2
Bé rong rang lugc w; um 3 Chiéu cao ring coc h pum 5
Chiéu dai mdi dim dan hoi Ly um 700 Budc ring coc [ um 8
S6 rang lugc di dong cia vi n, ring 400 Khoang cach giita con truot (8) dj pm 24
chap hanh nha kep va cum rang phia dudi
Chiéu rong mdi dam dan hoi W um 5 Bé day c6 dan hoi tai tay kep Uc pm 8
S6 dam don trén mdi bo vi chdp N, 4  Chiéu dai c6 dan hoi tai tay kep |, pm 40
hanh tinh dién
Chiéu dai thanh ndi (7) l, um 700 Ban kinh cong c¢6 dan hdi tai r. um 10

diém O

Goc nghiéng thanh ndi so véi  « ° 45 Hé sb khuéch dai chuyén vi cia  k 3
truc Oy vi gép

Khoang cach ban dau giita hai d um 140 Chiéu dai phan dau dim chit V S um 15
ma kep .
Chiéu dai con truot (8) I, pum 1250 Goc nghiéng clia bé matringcoéc  y ° 32

3. Két qua tinh toan va mé phong vi tay gip
3.1. Tinh toan dong hoc

Hinh 3 mo ta quan hé chuyén vi diém A, C va G trong qua trinh kep vat. Khi 9ép dién ap V,
vao hai dién cyc co dinh (1) va (3), luc tinh dién tiep tuyen gy ra dich chuyén di€m A dén vi tri
A’ goi la Ax. Khi do, con truot 8 s€ bi day xuong mot doan 1a GG’= Ay. Ta c6 cong thirc lién hé
gitra hai chuyeén vi Ay va Ax:

Ay=\/l2—(llsina—ZAx+3u0)2—llcosa—uo (@)

Trong do, Il, a, Ug, d dugc xac dinh theo Bang 1.

Nho co cau tay kep khuéch dai chuyén vi, nén chuyén vi mdi bén ma kep sé& 1 3(Ax-up), khi
d6 chuyén vi tong cuia hai bén ma kep 14 6(Ax-Ug) (do chuyén vi kep vt 1a theo phuong Ox nén ta
cling chi tap trung vao chuyén vi d’ theo phuong Ox). Nhu vay, khoang cach giita hai ma kep
dugc tinh theo cong thic: d' = d — 6(Ax — uyp) (2

3.2. Phdn tich luc

Nhu da dé cap trude do, co c?iq vi tay gip dugc din dong boi hai co ciu chdp hanh ring lugc
doi xtmg ¢ hai bén. Do do, ta chi can phan tich céc lyc tac dong tai mot bén nhu trong Hinh 4. Khi
cap dién &p V; vao hai dién cuc co dinh (1) va (3), luc tinh dién gay ra chuyeén dong phuong Ox.

Theo [14], luc nay dugc xac dinh theo cong thuc: F, = nlb;ﬂ 3)
0

Trong do, &= 8,854x10" 2 F/m va & = 1 lan luot 12 hing s dién méi ciia chan khong va khong khi.

Theo Hinh 4, lyc day tai diém A dugc tinh boi cong thuc: Fy = F, — F 4)

Trong d6, Fy, 1a tong luc dan hoi cua hé dam rang lugc: Fp, = kjpAx (5)

O day, Ax 1a chuyén vi ciia rang lugc di dong tai diém A theo phuong Ox; k, 1a d6 cimng cta 4 dam
dan hoi [14]: kp, = 2 X 28 = %ZJ‘;V = 7,39 ( ) Voi E = 169 GPa: md dun dan hdi cia Silic.
1
Nhu vay, cac luc va morpen tac dong Ien tay kep bao gom: Luc day F, tir dim ring luoc tac
dong 1én tay kep; Luc dan can thiét Fy dé day thanh trugt (8) va dam chix V vuot qua 1 ring coc;
Luc kep F;4 can thiét dé kep va nang duoc vat.
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3(Ax-uo)
C L M
e .
a I
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8l | 2(Ax-up)
a I i
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Fa _ A iA’ Ax-uo G
/ :
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| | Hlllh 5. Phdn tich luc kep vat
Y :
o]_.x e b

11/8/2024 11:21 PM

44.186 Max
39.276

34.367

29.457

24,548

19.638

14.728

9.8188

4.9092
-0.0004279 Min

Hinh 4. Phdn tich luc cho mot bén tay kep Hinh 6. M6 phong tim dg cing ngang cua tay kep

Dé vat khong bi roi trong qua trinh kep, cac lyc ma sat g, duoc tao ra boi 4 vi tri tiép xtc &
hai ma kep phai I6n hon trong lugng P cua vat kep (Hinh 5):

4Fpsm = P (6)
- o P o mG o _ Tdy’Hyp 0

F.t = N cos45° = a7, Cos 45° = 2, €08 45° = 167 G cos 45 (7)

Fiq = 2F,; )

O day, Fq 1a h{c dé tay kep co thé nang dugc vat; gia su Hy, = 40pm 1a chiéu cao vat mau; p=
2330 kg/m® 1a khéi lwong riéng cua silicon; G = 9,81 m/s 1a gia toc trong truong; d, 1a dwong

kinh vat mau, gia sir dy = 48 um. Luc F can thiét 1a: Fyy = "‘:}H"" G cos 45° 9)
Mgho 12 momen dan hdi tai diém dan hoi O duoc tinh béng cong thuc:
MdhO = koAC3a (10)

0 day, ko 1a d6 cimg cta c6 dan hdi O theo phuong x; Ac = 3(Ax-Up) 1a chuyen vi theo phuong
x cua diém C; a = OA = AB = BC = 500 pm la khoang cach gilra cac diém nam trén tay kep. Dua
vao cac kich thuée ¢ Bang 1, do cung Ko duoc xac dinh bang phuong phap mo phong. Khi tac
dong luc 80 puN vao diém C, Chuyén Vi tai diém nay theo phuong Ox duoc xéc dinh bang 44,186
um (Hinh 6). Nhu vy, d cimg tuong duong duge xac dinh bing: ko = -2 = 1,811 ( )

Phwong trinh cn bang momen cua tay kep tai diém O duoc viét nhu sau:

FAr_MdhO = FBZT+Fld3T (11)
Hay: Fy — 9%y (Ax — 2) = 2F5 + 3Fyy (12)
Trong d6, Fy 1a luc dan cua tay kep tic dong 1én thanh ndi tai vi trf diém B.
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Phan tich luc Fp thanh cac thanh phan lyc theo phuong phép tuyén va tiép tuyén véi thanh néi
(7) (Hinh 4), ta co:

Fy = F{ +F} (13)
F} = Fgsina (14)
Ft = Fgcosa (15)
Khi d6, ta tinh duoc lyc day tai ban I& ctia con trugt (8) theo phuong Oy la:
F = FB cosa (16)
O day, o = 45° 1 goc nghiéng cua thanh néi (7) s0 Véi truc Oy (Bang 1).
Khi do, tong lyc day con truot 8 xudng 1a 2F F,sg. Trong d6, Fogg 12 tong luc ma sat gitra

con trugt véi nén va gitta con trugt véi khe dan hucmg, vi trong lwong con truot (8) rat nho nén
lwc ma sat nay c6 thé bo qua.

: o 1
Két hop tir cong thac (13) — (16), ta co: Fg = Snzd @an
Phan tich lyc tai diu dam chix V, ta c6: Fg” + Fapy + Fmsy + Fy = 0 (18)

Luc can tai hé théng rang coc khoa bao gém cac thanh phén: Fanv 12 luc dan hoi cua dam chit
V, Frsv 1a luc ma sat gitra dau ctaa dam chir V va bé mat rang c6c (Hinh 7), cac lyc can d6 dugc

tinh theo cong thuc: gy = fFy (19)
m = Fny + Fdj;lV (20)
Trong do, % va F “hy €0 dugc tir phép chiéu cua Fdh lan Iuot 1én 2 phuong Ox va Oy, gia
tri caa chiing bang: F¥,, = k,Av (21)
Fy., = kyAvtanf (22)

Ta c6 phuong trinh can bang luc tai ring coc chiéu trén hai phuong Ox va Oy:
Ox: Fycosy — Fpgysiny — Fi,y =0 (23)
Oy: Fysiny + Fpgy cosy + Fy,, —Fy =0 (24)

Trong d6, y = tan™! % = 32° 1a goc nghiéng clia bé mit rang coc so véi truc Oy; u = 3um la
bé rong dam phfr V; f =03 12 hé s6 ma sat cua vat liéu silic gilra dam chix V va rang coc; Av la
do dich chuyén cua dau dam chix V theo phuong Ox (0 < Av < hy). i

Khi dat lyc 1 puN vao dau di dong cua dam chir V, ta dat dugc chuyén vi tai vi tri dat lyc la
0,26298 um (Hinh 8). Nhu vy, d6 cing dam chir V (k,) duoe tinh: k, = —— = 3,8 (&)

0,26298 um

. , . _ ky,Av
Tur (19)-(24), tarut ra: Fy = pvepra (25)
siny+f cosy
ng = kUAU (m + tan ﬁ) (26)
Nhu véy, dé co ciu chit V co thé di xudng va tay kep 1am viéc thi can théa man:
y siny+fcosy
B 2 leyv (—cpsz— "L+ tan B) ’ 27)
Vay gia tri dién ap V1 nho nhat dé dan dong con truot (8) di xuong la:
, 4kyAv (siny+fcosy |
Vo> Ax(kb+9k0)_18k0TSini(]Za)\Cosy—fSinyTtan ﬁ)+3F1d
1= nibegg (28)
90

Dé dam bao hoat dong cua co ché ty khoa, chuyén vi Ay cua thanh day phai Ién hon hoic
bang mot bude ring coc: Ay = p = 8 um. Thay vio (1), ta tim dugc gi tri Ax tuong Gng:
Ax = 8,1 um (29)
Khi do, dién ap V; phai thoa man:

\/8,1(kb+9k0)—18k0' HORY (SMYEL 9V tan B )+3Fyq

sin(za)\cosy—f siny
nqbegg
go

(30)

v, >

http://jst.tnu.edu.vn 8 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(02): 3-11

Tir d0, ta tinh dugc Vimin = 80,95 (V)

Hinh 7. Phan tich luc can tai co cdu rang céc va N
dam chiz V Hinh 8. M6 phong tim d¢ cing cua dam chiz V
3.3. Tinh todn dién dap khi nha vat
Khi cép dién ap V, vao dién cuc ¢ dinh (11) va (16) cua co ciu ring lugc phia dudi, dam
rang luoc tao ra luc day F, dugc xac dinh giong nhu luc tinh dién F, & cong thic (3) [14]:

2
Fy = nzbeeols (31)
Jdo

I I I I I I I I I I I I Hinh 10. Phdn tich luc tai dau dam chi V

khi nha vat
F,

Hinh 9. Phdn tich luc tai dam rang lugc ~ 0
, A, S

phia dudi khi nha vat 3 40
Q
G.)'

~ 30
ey

E 20
=
c

“© 10
35
<

O o

0 84,6 99,29 112,47
Dién ap dat (V)
0.0012155 =@=M0 phong ==@=Tinh toan
0 Min
Hinh 11. Mé phéng dau di dong dam chiz V Hinh 12. So sdnh chuyén vi mé phéng va tinh todn
Phan tich lyc khi nha vat nhu trén Hinh 9, phuong trinh can bang lec cua dam rang lugc phia
dudi dugce thé hién boi cong thuc: E., = F, — Fj, (32)
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Trong d06, F, dugc tinh boi cong thic [14]: Fp, = kpAx' (33)
b =gy PAEL_AEDWE
b — I3 - L ( )

1

Dé day co cau vé trang thai ban dau, lyc day cua co cdu rang hxqc phia du6i phai du 1on dé
vuot qua rang coc cudi cung (khi d6 luc dan hoi kéo vé cua tay kep va dam ring luoc & hai bén 1a
rit nho, vi vy ta coi luc kéo vé chu yéu do luc ddy F,, gdy ra — Hinh 10).

Coi d4u di dong ctia dam chit V nhu mot dim c6 dang hinh hp chit nhat voi ving c¢b dinh 1a bé
mit ngoai cua dam chir V. O day, luc can thiét dé uén cong dau dam chit V dé no truot trén ring
coc (c6 nghia 1a chuyén vi diu dam dat khoang 0,01 pm) va di chuyén nguoc lai V& vi tri ban dau 1a
E, = 250 uN (Gia tri lyc nay duoc udc luong tir két qua mé phong chuyén vi Hinh 11).

N6i cach khac, dé udn cong dau di dong caa dam chir V, luc day phai thoa man:

Fre = 2F, (34)

Tu (32) - (34), ta cé: F, — Fp, = 2F, (35)

Tir cac cong thie (31) - (35), ta tim duge mbi quan hé giita dién ap va chuyén vi Ax':

_ ’(500+kbe’)go
Vz - npbeggy (36)
Viy, dién ap can thiét dé dam chit V truot v& vi tri dau (vat bi nha kep) 1a: V, = 107,88 (V).

3.4. Nhan xét

Hinh 12 m6 ta quan hé chuyén vi mé phong va tinh toan ctia ma kep khi dién ap dan thay doi
tir 0 dén 112,47V.

Két qua so sanh giita tinh toan va mé phong cho thay do 1éch 16n nhit gilra hai phuong phép
1a 13,8% tai dién ap 84,6V. Nguyén nhén chinh cia sai s6 khi tinh todn c6 thé do hiéu tng vién
cua tu dién chua duoc ké dén trong biéu thirc (3), va do bién dang phi tuyén ciia dam ring lugc
chua duoc ké dén trong cong thirc 5.

Maic du vy, sai $6 nay co thé chép nhén duoc khi thiét ké, tinh toan so bd chuyén vi cua vi
tay gap, ké ca trong cac ing dung yéu cau do chinh xac cao nhu vi lip rap hodc vi phiu.

4. Két luan

Bai bao di trinh bay mot thiét ké mai cua vi tay gip tinh dién ring luoc kiéu ty khoa. Phén
tich chuyén vi va tinh toan luc cho vi tay gap ciing dugc thuc hién. Uu diém ciia loai vi tay gap
nay la sur dung khop ban 1é tai A thay cho khop dan h6i nham giam tap trung ung suét, néng cao
tudi tho cta vi tay gip; hé s6 khuéch dai 16n (k = OC/OA = 3) nhd co céu khuéch dai chuyén vi
nén tang do linh hoat khi kep cac mau vat c6 duong kinh khac nhau; kha ning tu day vat ra khoi
ma kep nho con truot (8) va dac biét la kha nang ty khoa vat sau khi kep nho co ciu rang coc
khoa mét chiéu khong can duy tri dién ap kep V, gitip giam b6t ning lwong tiéu thu cua tay kep
khi kep va di chuyén vat c6 cac dudng kinh khac nhau. Do dich chuyén va phan bd tmg suét trén
cac phan tir dan hoi ciing dugc mo phong kiém tra bang phan mém ANSYS dé dam bao do bén
clia co cdu khi 1am viéc. Két qua mo phong va tinh toan cho thiy vi tay gip co thé dat dugc
chuyén vi 44,16 pm tai mot bén ma kep (khoang cach MM’ nhu Hinh 3) khi dién ap dan dat gia
tri 112,47 V. Trong giai doan tlep theo, qué trinh ché thir va thi nghiém do chuyen vi clia vi tay
gip s& duge thyc hién. Vi tay gap nay tuong lai co thé duoc ung dung trong hé thng lap rap vi
mb hodc trong hé thdng vi robot gitp kep, di chuyén va dinh vi chinh x4c vi tri ctia cac mau vat.
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