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Tém tat: Bé téng nhe dang duoc sir dung phd bién trén thé gi6i va ngay cang duoc st dung réng rai & Viét
Nam dé ché tao cac cau kién duc sén. Viéc Iap dung céc tdm tuong bé téng nhe hién nay duoc tién hanh
béng thi céng hodc ban co gi6i. Tuy nhién, cac phuwrong phap nay con nhuoc diém nhuw ndng suét chura cao,
méy méc hé tror chi chi yéu dé véan chuyén va cé két cdu phirc tap... Bai bédo nay dé xuat mét mé hinh thiét
bi méi gitip han ché céc nhuoc diém trén. Quan hé déng hoc, dong lurc hoc cua thiét bi ciing duwoc trinh bay.
Két qua nghién ctru cho thdy su thay déi cta cac théng sé trén khi thiét bj lam viéc, lam co s cho viéc tinh
toan céc théng sé hinh hoc va tinh én dinh thiét bj.

Ttr khéa: Bé téng nhe; dong hoc; déng lurc hoc; thiét bj I3p dung tdm tuong bé téng nhe.
Kinematic and dynamic analysis of lightweight concrete wall panel installation machine

Abstract: Lightweight concrete is being used widely in the world and it is increasingly used in Vietnam for
manufacturing precast concrete components. Nowadays, the lightweight concrete wall plates can be installed
by manual workers or semi mechanization. However, these methods have disadvantages. For example, the
productivity is not high, the machines only support transporting with high cost and complex structure, ect.
This article introduces a new device model that limits the disadvantages above. The relationship of kinematic
and dynamic parameters of the device is also presented. The results show that the above parameters change
when the device is working, which is the base for calculating the geometry and stability of the device.
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@ 1. Gi&i thiéu

Bé tong nhe 1a vat liéu xay dung hién nay dang dwoc st dung phd bién trong xay dwng co ban &
nhidu nuéc tién tién trén thé gidi va trong khu vire, chiing dwoc str dung trong nhiéu linh viec khac nhau:
lam khung, san, twéng cho nha nhidu tang, dung trong cac két cAu vé méng, tdm cong, trong cAu tao cac
cAu kién bé téng duc sdn... Cong nghé bé téng nhe la cong nghé sach, tan dung ngudn phé liéu trong cong
nghiép dé san xuét vat liéu ré tién, than thién véi maéi trueng [1-3]. Bé téng nhe ¢ khédi lwong thé tich tir
300-1800 kg/m?® va cwéng do nén tir 15-500 kg/cm2. Loai bé téng nhe phd bién nhat thweng co khédi lwong
thé tich 90-1400kg/m? va cwédng d6 nén 50-200 kg/cm2. Cac wu diém cla bé téng nhe: Trong lvong nhe;
Cuwong do chiu nén cao; Kha ndng cach am tét; Khd ndng chéng thdm cuc tét; Khd ndng gidm thidu anh
hwéng ctia dong dat; Khd nang cach nhiét va chdng chay; D& thi cdng; Chét lwgng virng bén; Tiét kiém chi
phi vat liéu xay dwng; Than thién v&i moi trwdng. Theo cdng dung bé tdong nhe dwoc phan ra: Bé téng nhe
chiu lwc; Bé tdng nhe cach nhiét. Theo thanh phan cAu tao c6 bé téng khi, bé tong bot, bé tong cbt liéu réng
va bé tong x6p [4-6].

Bé t6ng nhe thwong dwoc st dung lam twéng ngoai, twérng ngdn, trdn ngdn nham muc dich gidm
bét trong lweng ban than cong trinh va tang kha néng cach nhiét cia cac két ciu bao che [7,8]. Trong thi
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cong lap dwng tAm bé téng nhe 1am twdng ngén, tly theo yéu cau ma tdm bé téng twdng duwoc ché tao voi
cac kich thwéc khac nhau (thwong kha Ién) vi vay doi hdi quy trinh 1&p dwng phu hop. TAm tudng co thé
dwoc 1&p bang tha cong tuy nhién phwong phap nay doi hdi nhiéu nhan céng va tén nhiéu thdi gian tr do
lam gidm n&ng suét va téng chi phi cho cong trinh. D& khéc phuc nhwoc diém nay, hién nay viéc 1&p dwng
thwong dwoc ban co gidi (két hop gitka may méc véi con ngudi), nhw str dung tdi nang, xe nang thay luc
(trong cbng trinh) hodc cAu (thi cong ngoai)...[7,9] tuy nhién cac bién phap nay con cé nhuwoc diém nhuw cac
thiét bi chi mang tAm tuwdng dén noi can 1ap, viéc dwa tAm twong vao vi tri va can chinh van doi héi lao dong
thd cong dan dén nang suat chwa cao, c6 thé gay nguy hiém cho nguwdi lao ddng khi l1ap dwng trén cao.
Bén canh do v&i cac thiét bi thi cong trong cong trinh thi chi phi cho thiét bi/may con kha cao, khi di chuyén
cac thiét bj theo chidu ding clia cdng trinh hodc tir cong trwéng nay sang cdng trwdng khéc thi cdng k&nh
vi khéng thé thao roi, viéc stra chira khi c6 hdng héc doi héi nhidu thdi gian. Vi vay, cac phwong phap nay
chwa thwe sw phu hop véi diéu kién thi cong & Viét Nam.

Trén co s& phan tich wu nhwoc diém cla cac phwong phap da dung, nhém tac gia dé xuat mot
phwong an st dung thiét bi nang méi (d&n déng co' cu nang - ha bang cap kéo) cho cong tac Iap dung
tAm twong bé tdng nhe trong cong trinh d& nang cao néng suét I&p dwng, don gidn héa viéc I&p dwng va
giam gia thanh. Thiét bi nay dap (rng dwoc nhitng yéu cau nhu: Co thé nang tdm twdng t&i vi tri 1dp dwng
(vi tri thdng dng); Khi tAm twéng & vi tri thdng ding, thi thiét bi co co cAu di chuyén ngang dé lién két g&
am duong véi tAm twong da dwoc 1&p dwng truwdc d6; Sau khi lap dwng va trat viva lien két gitra cac tAm,
lién két véi dAm trén va véi nén xong thi méi théo lién két véi thiét bi I&p dwng dé thwe hién mét chu trinh
l&p dwng ma&i; Cé thé nang tAm twdng cé chidu dai Ién hon médun tiéu chuén (tdm ghép theo chiéu dai);
C6 két cAu don gian, d& thao 1&p, van chuyén; S dung cac thiét bi cé gia thanh phu hop. Muc tiéu ctia bai
bao nay la xay dwng bai toan phan tich ddng hoc, déng lwc hoc cho thiét bi nang kiéu cap kéo, lam co sé&
dé tinh toan thiét ké thiét bi.

@ 2. So’ dd cau tao va nguyén ly lam viéc cua thiét bi
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1. San nha; 2. Banh xe tw lva; 3. Doi trong; 4. Toi kéo cap; 5. Gidi han hanh trinh xe ném; 6. Xe ném;

7. Khung dudi c6 dén huéng xe nang; 8. Day cép; 9. Bénh xe di chuyén khéng tw la; 10. Chét ban 1é;
11. Puly déi huéng cép Iap ¢ dinh trén khung duwéi; 12. TAm tudng bé téng nhe; 13. Khung néng cé I3p dén
huéng xe ném; 14. Khung truot; 15. Dan huéng khung trurot; 16. Co cau kep tadm tuong;

17. Puly cén bang Iap trén xe néng
Hinh 1. So dé céu tao thiét bj Idp dung tdm tudng bé téng nhe dén déng cap kéo

Véi muc dich 1&p dung tAm twong bé tong nhe cé kich thuéc 2440x610x90mm, trong lwong
90+100kg, cwdng dd chiu nén I&n hon 1,5MPa, kha nang chiu udn I&n hon 0,8MPa [8]. Thiét bi nang duwoc
d& xuat c6 so dd cu tao va so dd mac cap nhw Hinh 1. TAm tudng dwoc dat 1&n xe (Hinh 2), sau khi can
chinh, dwoc kep chat vao khung truot nhér co cdu kep 16. Thiét bj ché tdm tudng duwoc cong nhan day béng
tay di chuyén t&i vi tri 1p d&t nhd cac banh xe di chuyén 2 va 9. Toi kéo cap 4 cubn soi day cap 8 qua puly
ddi hwéng céap 11 kéo xe nang 6 di chuyén theo hwéng lwc kéo F. Trén xe nang cé I&p cac con lan va lién
két v&i dan hwdng cla khung dwéi 7 va khung nang 13. Vi vay, khi xe nang di chuyén theo huéng lwc kéo F
s& nang khung nang ttr vi tri ban d3u t&i vi tri 13p dwng (tAm twéng & vi tri thdng dirng). Khi & vi tri 1ap dwng,
ngudi cong nhan sé day khung trwot 14 di chuyén theo phuong ngang dé diéu chinh g am dwong ctia tAm
twong 12 vao khép. Sau khi I&p ghép tAm va kiém tra d6 phang, chat vira lién két xong, thao kep tAm 16,
d4y nhe khung nang theo hwéng v& vi tri ban d&u ddng thoi nha cap clia tdi kéo 4, nhd ¢é trong lvong cla
khung nang nén nha cap dén dau khung nang ha xudng t&i dé, qua trinh ha t&i vi tri gi¢i han hanh trinh 5 thi
dirng lai va dwa xe nang vé vi tri [y tAm twéng tiép theo dé thuc hién 1 chu trinh I&p dwng méi.
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Hinh 2. So dé I3p dung tdm tuong béténg nhe

@ 3. Cac thang sé hinh hoc va dong hoc cua thiét bi
3.1 Lwa chon cédc théng sé hinh hoc ban dau

V6i két cAu co ban cua thiét bi nhw Hinh 1, viéc dau tién trong tinh toan thiét ké can quan tam 13 két
cAu va hinh dang thiét bj phai phu hop véi nguoi str dung. Cé nghia la thiét bi khong cén tré ngudi st dung
trong thao tac, van hanh. Véi thiét bi nang nay, théng sé can quan tam dau tién la chiéu cao cao nhét cla
tam twong khi dat 1én xe nang (H,_ ) phai khdng vuot qua tam quan sat clia nguwdi st dung. So bd ban dau
chon: H__=1600 mm va chiéu cao tai vi tri thdp nhat clia tdm twong H__ =300 mm. Véi chiéu dai cia tdm
twong la L, thi goc nghiéng nhé nhét cta tAm dat trén thiét bi («, ) so v&i phwong ngang xac dinh theo cong

-H

thire: sin(am,n):w. V6i yéu cau tAm twong phai dwoe dung thang ding, cong véi khoang diéu

t
chinh khoang 3° (@& phong treeng hop san cé do déc), thi goc nang (a) thay dbi trong khoang o=a, + 93°.
Khung trwot 14 13 noi tiép xUc truc tiép vai tAm twdng, dé thuan tién cho viéc xép tAm tuwdng 1&n thiét
bi thi bé rédng khung tregt nén nhd hon bé réng ctia tAm twdng. Chon bé réng khung trwot (khodng céach
gitra 2 thanh doc) nhé hon tAm twdng mdi bén 50mm, chiéu dai cac thanh ngang trén khung trwot bang bé
réng tAm tudng (dé thuan tién cho viéc 1&p kep). Theo chidu dai, mot dau khung trwot 1&p civ dé& dinh vi tAm
twéorng. Chiéu dai khung trwot d& nhé gon khong nhét thiét phai béng chidu dai tAm ma chi can dai hon trong
tam cuia tAm (néu tdm ghép tir 02 modun thi chidu dai khung vuot qua trong tam ctia miéng ghép th 2 13
dwoc-dé tAm ghép khong bi cong). Cac thong sb hinh hoc khac cua thiét bi nang sé dworc tinh toan dwa trén
két cAu va cac thong sbé ban dau nay.

3.2 Vin téc géc, gia téc géc cia khung néng

T so dd cAu tao cla thiét bi nang, lwoc dd hoa va thay khép
cao bang khép thap cé lwoc dd co cdu nhw Hinh 3. Khi nang tam,
banh xe dwoc cb dinh do d6 co thé coi thiét bi nang 1a co ciu c6 1
bac tw do 1 khung nang quay quanh khép ban & A véi van téc goc
wy, (rad/s) v&i tm twéng, khung trwot va khung nang coi nhu 1a
mot khau-khau 3.

S dung phwong phap giai tich [10-13] dé xac dinh quan hé = '
van téc, gia téc clia cac khau trén thiét bi nang. Vi xe nang chuyén  Khau 1-xe ném; Khau 2-con truot;
dong tinh tién véi van téc V nén van téc va gia toc cac diém trén xe  Khau 3-khung néang gan tam tuong
nang la nhw nhau, nghia la: V, =V a, = a.. Hinh 3. Luoc dé cda thiét bj nang

Lap hé truc toa d6 Axy, co:
- Vi tri xe ném so véi gbc toa do A la: X = H_tang, (m) (1)

H, la chiéu cao xe nang (khoang cach BC), m; goc chuyén dong clia khung nang ¢ = o, .t (t 1 thoi
gian, s).

- Van téc cla xe nang:
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dX, _d(H,tang) _, 1 dp_ H

V=V,=V, = . — =2, (M/s
T dt “oostp dt sintg e (MS)
A n o V.sin’a
Tt d6 van toc goc cua khung nang, dwoc xac dinh: oy, = —H (rad/s) (2)

X

- Gia tbc clia xe ném:

Hx' kn
g AV _ d[cosczogoj _ H,(8c08" 9 -}, 25ing.cOS )
° dt dt cos* ¢

Do d6 gia téc goc clia khung nang:

2
€4 :$+2tan(pm o = a.sin’ a +2cot a0, (3)

X X

3.3 Quan hé van téc, gia téc céc diém trong tam trén khung nang (khau 3)

S Okn
Hinh 4. Chiéu dai tAm tuong va céc khung trén khéau 3
- Quan hé van téc:
Van tbc tuyét dbi tai trong tam:
\/S V + \/SA - VSA (4)

trong do: S, 1a vi tri trong tam (i = 1, 2, 3) 1&n lwot twong ng véi tAm twdng, khung trwot va khung nang.
I , la khoéng céach tir trong tdm twong (ng dén A, m: Is =L2-L; ISZA =LJj2-L;I 550 =L, /2 (Hinh 6).
VO’I LL,L, Ian lwot la chiéu dai tAm twong, khung treot va khung nang, m. Van téc tuyét déi tai khop A: V, = 0.
Vs,.A la van toc twong déi ctia diém S, so v&i diém A. stA ¢ phwong vudng goc véi SA, chidu theo chidu
quay cla Ok, €6 d6 I6n: Vs a= 0y, Is o MIs.

- Quan hé gia tc:

Gia toc tuyét déi tai trong tam: &8s =8, +ag,+ag,=+ag5,+ a5, (5)
trong d6: Gia téc clia khép A béng 0; Gia tdc tuyét déi tai khop A: a, =0; égA 14 gia tc phép tuyén twong
ddi ctia diém S, so vai diém A. ag, co chiéu tir S dén A, ¢ do lon: ag , = 0y, Is » M/S% ag,la gla toc tiép
tuyén twong dm cla diém S, so voi diém A. aSA c6 chiéu vudng goc véi SA, cé do Ion: aSA = &yeI5 0, MIS2,

Gia téc tuyét dbi tai trong tdm co dac diém:
oy n \2 2 4 2
+DoIon: ag =ag,= (aS,A) +(a'S/_A) = Iy a\(04,) + (&) (6)
t 2
+ Phuong chidu: goi 4 1a goc tao b&i & voi &g, thi: tgp = Ssa _ S M
ag, o, H, o, .cota

Nhan xét, trong qua tr|nh nang - ha, van tbc goc va gia téc goc clia khung nang cé do 16n thay ddi
theo vi tri géc « va chidu cla €, theo chiéu van toc w,.
@ 4. Cac thong s6 dong lwc hoc cua thiét bi nang

4.1 Lwc quan tinh va mémen quan tinh

- V&i xe ném (khau 1):

Do xe chuyén déng thng nén chi xuét hién lwc quan tinh tai thdi diém bat va t&t may:

(Fy) =-m.a (N) )
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trong d6: m_ 1a khéi lwvgng xe ném. (th)xe dat tai trong tm va cé chidu ngwoc véi chiéu cla gia tbc xe ném.
Khi xe ném chuyén déng véi V = const thi (th)xe =0.

- Vé&i khau 3:

+ Lyc quan tinh do cac phan dat trén khau gay ra: (ﬁqt)i =-m.g;, (N) (8)
trong d6: m, khéi lwong cac phan twong tng (i = 1, 2, 3) lan lwot 1a thm twong, khung trwot, khung nang.
(lfqt)i dét tai trong tam cac phan twong &rng, c6 chiéu ngwoc vai chiéu & (Hinh 6).

+ Mémen quan tinh do cac phan dat trén khau gay ra: (qu),. =-Js &y, (Nm) (9)
trong do: J_ 1a mémen quén tinh chinh tdm twong rng, (kg.m?). (qu)f quay quanh trong tam S, nguwoc chiéu
voi ¢, (Hinh 6).

4.2 Lwce tac dong tai cac khép déng

- Xét khau 3:

Téch khau § khéi co cAu (Hinh 5), dat cac lwc 1én khau, tai cac khép chd ¢ cac phan luc: X X tai
khép ban le A va X, tai khép B (khép cao loai 4).

+ Phuwong trinh can bang luc tac dong 1&n khau 3:

Hinh 5. Lyc tac dong trén khau 3

F

A+\?4+)?B+ét+ékt+ékn+ t1+,:_qt2+,-;t3+ﬁmsB=0 (10)

. L h
DM, =Xg g =My =M, M~ M, ,—F,,, .smﬂ.(i —LJ —Fq”.cosﬂ.(E‘ +h2j
. L h . L
—Fp-8IN /3.[%— LJ —thz.cosﬂ.(izj—Fm.smﬂ.( LE"J—Qt.cos a.(i— LJ (11)

_(h L —(h L,
-Q,.sin a.(iu hzj—Qk,.COSa.(f— LJ - Q,.-sin a.(?zj -Q, cowx.[?j =0

Giai (11), duwoc:
X, = X* 4 M, = X*+ px (12)

AB AB* A

M

qt1

. L h . L
+M, + M,y +F,.sin ﬂ.(E—LJ +th1.cosﬁ.(51+h2j+ F,p-sin ﬂ.(%— LJ

voi: X* -1 +Eﬁ2.cos,b’.(%)+ Em.sinﬂ.(%)+ Q,.cosa.(%—L1]+Qt.sina.(%+hzj

AB

L . h
+Q,,.cos a.(% - L‘j + Q-sin a.(f} +Q,,.cos a.(%)

trong do: F_ la lwc ma sat tai khop B, F,, ,=f,.X; (N); M__, la mdmen ma sat tai khdp quay A, M, = pX,,

r, (m); f, f1a hé sé ma sat 1an tai khop B va hé sé ma sat clia

(Nm) v&i p la ban kinh vong ma sat p = =
+

vt liéu ché tao khap A; rla ban kinh truc ctia khop quay, (m); Q, Q,, Q,, Ian luot 1a trong lwong clia tm
twong, khung truot va khung nang, (N). h, va h, 1an luot la chiéu day cta tam twong va ctia khung truot, (m).
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+ Chiéu phwong trinh (10) 1&n truc X va Y, tinh duoc:

/ . .
= ﬁ[- X*HQ+Qy+Q,,).cosa +( Fy+ Fpt Fypy).sin p’] 13
Y, =—(Q+Q,+Q,)sina+(F,+F,,+F.;).cosf+1 X,

qt1 qt2
- Xét khau 1 (xe nang): \. TY
’Téch xg n??\ng k’héi cq cé}u, déf vao xe cac nyc nhw tron.g ‘Iu’c_rrjg Vg

xe, phan nyc tai cac kh&p ché, vi xe nang trong co cau duoc coi la khau

dan nén dé can bang phai dat thém lwc can bang F, (Hinh 6).
+ Phuwong trinh can bang luc ctia khau: Fo
Fo,+X,+ Q.+ Vy+ F, =0 ~—
Chiéu phwong trinh 1&n truc X va Y, tinh dwoc:

Y, = Q.+ Vcosa

{Fcb =Vgsina+1f.Y,

(14) Hinh 6. Luc tac dung lén khau 1

trong do: F_ . la lwc ma sat tai khop C, F, . =1.Y,, (N); Q_ la trong lwgng cla xe ném, (N). V, = X, c6 gia tri
theo (12) nhwng chiéu nguoc lai (xem Hinh 5) hay V, = -X,.

Trong qua trinh nang-ha, lwc quan tinh vd mémen quan tinh cia khung nang cé dd I&n va chiéu
cling thay doi theo vi tri goc a lam cho phan lwc tai cac khép dong ciing thay dbi. Viéc xac dinh duoc lwc
can bang F_, Ién nhét gitp ta xac dinh dwoc lwc kéo can thiét clia toi nang, tir do tinh toan Iwa chon dong
co chinh xac hon.

@ 5. Khao sat sw bién thién cac théng sé dong hoc, déng lwc hoc ctia khung nang

Khi thiét bi 1am viéc, tuy van téc clia xe nang trong thei ky chuyén dong binh én 13 khong ddi nhung
cac théng sb dong hoc, dong Iwc hoc clia khung nang lai thay ddi phu thudc vao vi tri ctia khung. Vi vay, viéc
khao sat doéng hoc va dong lwc hoc clia thiét bj la viéc hét strc quan trong, né giup cho viéc xac dinh vj tri
nguy hiém nhét dé t&r d6 tinh toan 6n dinh, chéng lat theo cac phwong Idc thiét bi lam viéc.

Céc thdng sb déng hoc, dong lwc hoc clia khung nang dwoc khéo sat trén thiét bi co cac thong sb
hinh hoc nhw Bang 1. Trong d6 m, m,, m, 1an lwot 1a khéi lwong clia tdm tuong, khung trot va khung
nang cla thiét bi; V = const 1a van tc xe nang trong thoi ky binh én, theo tham khao nhiéu thiét bj twong tw
thi nén chon V < 5 m/ph; a* 1a gia téc clia xe nang khi m& may va tat may (a* = £/2V / At ) véi At thdi gian
mé - t&t may (hé sé nay phu thudc vao loai dong co' lwa chon) & day 14y bang 1s; géc nghiéng ctia khung
nang so voi phwong ngang khi dé 1a o = 13° + 93°.

Béng 1. Céc théng s hinh hoc khéo sét
v H ag L

X S1A LSZA LS3A mt mkt mkn JS1 JSZ JS3
(m/s) | (m) | (m/s?) | (m) (m) (m) (kg) (kg) (kg) | (kgm?) | (kgm?) | (kgm?)

0.083 | 0.42 0.911 1.93 1.46 155 | 368.85 | 35.64 | 35.64 | 24898 154 175

Hinh 7 cho thdy, trong thdi ky xe nang chuyén 12

doéng binh én thi van téc goc ciia khung nang van thay

dbi va dat gia tri Ilon nhat khi goc « trong khoang 83° réi &~ ! ) r=r
Ly . Lk . N ~ e . @ =4==\/an téc goc

lai giam, con gia toc géc cla khung nang thay doi khéng B og 4+ khung nang

dang k&. Tuy nhién gia téc géc cda khung nang cé thay 3 —=—Gia téc goc l

dbi Iom tai thoi ky mé may, déc biét la khi tit may. Do lon 506 1 Khungnang ,

cla gia toc goc thoi diém nay phu thudc vao thoi gian B4

tat may At cta dong co, At cang nho thi gia trictan6 8

cang Ién. Bén canh do gia tri gia téc IUc tAt may gan nhw 0.2 pu——

khéng ddi trong khoang o = 90° - 93°. P e MR ). N

Do gia téc géc thay ddi I&n nhat khi tt may nén 13 23 33 43 53 63 73 83 90 93

Ic quan tinh va mémen quan tinh clia khung nang tai a, ()

thoi diém nay cling thay ddi dot ngot va dat gia tri I6n  Hinh 7. Bién thién vén téc goc va gia téc géc

nhat (Hinh 8). Cac gia tri nay cling gan nhw khéng doi cua khung nang

trong khoang a = 90° + 93°.
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KET QUA NGHIEN CUU VA UNG DUNG

800 ‘ ‘ 30000 ‘ ‘
;gg ——Fatt [ ¢ 3000 PR 7——0
—&—Fqi2 / £ 20000 —— Mg
> 500 ~=-Fqt3 z M3 /
< 40 & 15000
g =
300 / 10000 /
200 / 5000
100 ‘
0 ° 13 23 33 43 53 63 73 83 90 93
13 23 33 43 53 63 73 83 90 93 )
a, () a, ()
a) Biéu dé luc quan tinh b) Biéu dé6 mémen quén tinh

Hinh 8. Bién thién luc quan tinh va mémen quan tinh cta khung néng

@ 6. Két luan

Bai bao d& xuat mot thiét bi maéi dung cap kéo dé nang va lap dung tAm tuwong bé tong nhe. Thiét
bi nay khéng chi gilip tdng ndng suét, gidm gia thanh thi cong ma con thuan tién trong viéc thao I&p, van
chuyén thiét bi. Viéc xay dwng bai toan déng hoc va dong lwc hoc cho thiét bj gitip ngwoi thiét ké thuan tién
hon trong viéc xac dinh cac vi tri nguy hiém cling nhw tinh toan thiét k& (Iwa chon cong suét dong co, tinh
4n dinh thiét bj, tinh bén cac khép,...). Qua khao sat bién thién cac thong sé dong hoc va déng luc hoc chi
ra rang thoi ky tat may sé gay ra lwc quan tinh va mémen quan tinh 16n nhét, d6 16n cla ching phu thudc
vao khodng thoi gian tit may va khéi lwgng clia tAm tuwdng dat trén khung nang.

L&i cam on: Nhom tac gid gtvi 16 cdm on dén cong ty C6 phan DAu tw va Xay dwng Pacie vé& sy hop tac
trong nghién ctru thiét k&, ché tao, tht nghiém va s dung thiét bi.
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