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Tom tat

Khi xay ra su ¢ trong cic tdoa nha cao ting, nhu chdy nd bén trong toa nha, chdy c6 thé chia cit cic tang, din
dén thang mdy, thang thoat hiém bén trong khong st dung dugc. O céc thanh phd 16n, dic biét 1a & Viét Nam
mot s6 khu vuc diéu kién ky thuat khong dam bao cho luc lugng chita chdy v6i phuong tién ky thuat chuyén
nghiép nhu xe thang khong thé tiép can dudc. Viéc phat trién thiét bi cttu ho ca nhan d€ mdi ho gia dinh sinh
sbng trong cic toa nha cao ting c6 thé ty trang bi va ty thodt hiém 12 can thiét. Trén co s& cac nghién ciu trude
do6, bai bao dé xuét ciu tao va nguyén ly lam viéc cia mot bo tdi ctiu ho c nhan, tinh todn thiét ké va khao sat
cic thong sb dong hoc chinh trong qua trinh 1am viéc. So véi cac thiét bi ciiu ho c4 nhan khac vé nguyén ly va
cAu tao, bo tdi dam bao két cAu gon va nhe, c6 c4 hai chiic ning niang va ha. Mit khéc néu so sanh vé cong dung
thi bd tdi c6 thé dugc st dung nhu mot thiét bi ctiu ho cd nhan d6i v6i mot ngudi khoe manh binh thudng va né
cling 12 mot bd phan ctia bo toi ddng bd khi két hop véi gid thang va thang thao 1ap nhanh. Nhiing két qua khao
sat dong luc hoc qua trinh ha trong bai bdo da danh gia vé do an toan va su phl hdp clia cic thong sé dong hoc
dbi v6i ngudi dugc ctu ho khi st dung bo toi thiét ké.

Tit khod: ctitu hd; bd tdi; gid nang; phanh an toan; dong luc hoc.

RESEARCH ON DESIGNING THE INDIVIDUAL RESCUE WINCH
Abstract

When an incident occurs in a high-rise building, such as a fire or explosion inside it, a fire can separate floors.
The elevator and emergency staircase are unusable. In big cities, especially in Vietnam, the infrastructure of
some areas does not ensure technical conditions for professional firefighting forces, and cannot be accessed
by ladder trucks. The development of individual rescue equipment to each family living in it can equip and
escape themselves is necessary. Based on the previous research, the article proposes the structure and working
principle of the individual rescue winch. Design calculations and the consideration of kinematic parameters in
its working process are presented. Compared with other individual rescue equipment in principle and structure,
the winch ensures compact and light structure, has both lifting and lowering functions. On the other hand,
in terms of utility, the winch can be used as one individual rescue equipment for a normal healthy person,
and it is also part of the synchronous winch when combined with the basket and quick installation ladder.
The dynamics investigation results of the lowering process in the paper show the safety and the suitability of
dynamic parameters for the rescued humans when using the winch.

Keywords: rescue; winch; basket; safety brake; dynamics.
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1. Gidi thiéu
Xu huéng phit trién & Viét Nam ciing nhu trén thé gidi sé c¢6 nhiéu nha cao ting dugc dau tu xay

dung, dan téi cac nguy co vé mit an toan do chdy nd ngay cang gia ting, gy thiét hai nghiém trong
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néu khong c6 bién phap ting pho kip thai. Khi x4y ra su cb trong cic toda nha cao tang, nhu chdy nd
bén trong toa nha, chdy c6 thé chia cit cac ting, din dén thang mdy, thang thoat hi€ém bén trong khong
st dung dugc. Mot trong nhitng phuong an ciu hd hiéu qua la st dung xe thang chuyén dung cuia luc
luong chita chdy va citu hd citu nan. DE cong tac ciiu ho dude hiéu qua, nhiéu nghién citu nham khdng
ché rung dong trén gid thang ctiu ho, diéu khién chinh xac vi tri va nang cao kha ning 1am viéc clia
céc xe thang da dudc thuc hién [1-4]. Tuy nhién,  cac thanh phd 16n, co s ha tang mdt sd khu vuc
khong dam bao diéu kién k§ thuat cho cic phuong tién ciiu hd chuyén nghiép trén tiép can. Chinh vi
vy nghién ciiu céc thiét bi cifu ho tai chd phuc vu ciiu hd c4 nhan va cic gia dinh sinh séng trong toa
nha dudc nhiéu nha khoa hoc va cic doanh nghiép quan tdm [5-13].

O Viét Nam trong [5, 6] dé ché tao ong tudt va dém hdi, t3i ctiu hd cd nhan cho cong tic ciiu ho
tda nha cao tang khi xay ra chay nd. Ong tudt c6 vu diém la c6 thé st dung cho ngudi gia, phu nif c6
thai, cho phép ctiu hd lugng ngudi 16n va tbn it dién tich mat bang [5]. Tdi ctiu ho ca nhan [6] 1a giai
phép st dung tang hoiic puly ma sit, ngudi tut xudng dang ngudi nhén (st dung bd han ché téc do).
Bo toi trong [6] c6 cdc bd phan cAu tao theo cic nguyén ly thiét ké néu trong [14, 15] va khong phu
thudc nguodn ning lugng ngoai dan dong. Tuy nhién cac thiét bi [5, 6] nay déu ton tai cac nhudc diém
nhu chi 1am viéc mot chiéu, 6ng tut va dém hdi trong [5] chi danh cho luc lugng chuyén nghiép. Thiét
bi ctiu ho [6] doi hdi k¥ ning st dung va giébng nhu thang diy c4 nhan 12 khong phu hop ngudi gia
hay tré em do khong trang bi gid ning.

Trén thé gidi cac bo tdi citu hd c6 thé 1ap dit cb dinh trén cong trinh [6-8] hodc ¢b dinh trén gid
cttu hd hoic 1a tii ctiiu hd cd nhan [9-13]. Hé thong c6 tdi nang ha [7, 8] dudc lap dit trén toa nha hay
bén dudi hoic loai di dong, dudc dua dén toa nha bang luc ludng chuyén nghiép khi can. Céc sang
ché trong [7, 8] dung t5i cap thong thudng véi tang cubn cap st dung nguodn dién hoic din dong biang
tay. Uu diém ctia phuong 4n k€ trén cho phép cifu ho lugng ngudi rat 16n (dic biét trong nghién cifu
[8]) cho phép c4 ngudi gia va tré em, c6 thé di chuyén hai chiéu. Tuy nhién day 1a toi ctiu hd va thiét
bi danh cho luc lugng chuyén nghiép, dat tién, cAn ngudn ning lugng riéng cung cap.

Sang ché trong [9] st dung bo truyén dong banh ring thanh ring va tdi cudn cap. Toi cudn cap
trong [9] dugc dit trong gié nang, khi ha xudng bdi trong lugng ban than va ngudi, hé banh ring in
khép véi thanh ring lién dong v6i co cAu phanh ham an toan. Sang ché trong [10] st dung dong co
dét trong dan dong qua hé truyén dong banh ring con dn khdp thanh ring. C4 hai giai phap nay déu
¢6 wu diém 1a chuyén dong dudc hai chiéu, phu hdp nhiéu dbi tuong do c6 gid ning, tuy nhién can
ngudn ning lugng ngoai va yéu ciu c6 dudng ray di chuyén tuong dbi phiic tap phai lap dit trudc vao
cong trinh. Sang ché trong [11] 12 mot thiét bi tdi ctiu hod cd nhan, c6 cic dai an toan quang vao phia
tride ngudi khi tut xubng. Thiét bi trong [11] ndy st dung puly ma sit, mot trong hai puly ma sat
dudc gan v6i bd han ché toc do. Nguyén ly lam viéc bd t5i ctia [11] tuong tu [6] nhung diéu khién
tut xudng thuan tién hon do dudc thiét ké 1a trang bi c4 nhan, qu4 trinh tut xubéng do trong lugng ban
than ctia ngudi. Cac sdng ché trong [12] 1a su ké thira két hop cac giai phdp di tru6e [11], nhung thiét
bi citu hd nay két ciu dang tii cifu hd ca nhan bd tri sau lung. Sang ché vé két ciu trong [12] cho
c4 hai dang nguyén ly 1am viéc ctia tdi ctiu ho c4 nhan 12 st dung puly ma sit va tang cudn cap, két
hop v6i phanh tu dong. Viée st dung puly ma sit c6 thé cho chiéu cao nang 16n, tuy nhién két ciu c6
nhiéu chi tiét phiic tap [12], phdi ddm béo kha ning kéo ctia puly ma sat. Sang ché trong [13] st dung
mot dudng ray cb dinh lp trén tudng toa nha, ray c¢b dinh ¢ gin thanh ring, chuyén dong trugt theo
dudng ray, banh ring ctia thiét bi in khép véi ray va lién dong véi bd phanh ham. So véi [11, 12] thi
thiét bi trong [13] gon nhé hon do khong sit dung cip vé6i tang hay puly ma sit. Song, yéu ciu can
dudng ray c¢b dinh vao cong trinh phiic tap. Dic diém chung cic thiét bi cifu ho c4 nhan [11-13] nay
¢6 vu diém gon nhd, khong can nguodn ning lugng ngodi cung cip, tuy nhién chi chuyén dong mot
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chiéu va khong phu hop véi ngudi gia, tré em.

Nhu vay viéc nghién citu phat trién thiét bi ctiu hd ca nhan dé c6 thé ty trang bi va ty thodt hiém
& cdc toa nha cao tang la rit can thiét, day ciing 1 su quan tAm chung ctia rat nhiéu nha khoa hoc.
Trén co s3 cac nghién ctiu trude d6, trong nghién ciu ny ching toi dé xuit mot bo tdi ciiu ho ¢ nhan
khéc phuc cdc nhugc diém néu trén. Bai bdo sé trinh bay cu tao, nguyén ly lam viéc, tinh todn thiét
ké cac thong sb chinh cia bo tdi va khio sat cac thong sb dong hoc trong qué trinh 1am viéc d€ danh
gia vé do an toan va mifc do phi hop dbi véi ngudi dudc ctiu hd. Gia tc ha thda min céc tiéu chi theo
[16, 17] vé kha niing chiu dugc ctia con ngudi khi chiu dao dong va sbc co hoc.

2. Pé xuit giai phap ciu tao bd toi citu hd ca nhan
2.1. Yéu cdu chung

Sau khi phan tich dic di€ém 1am viéc cic thiét bi ctiu ho ctia Viét Nam va trén thé gi6i trong Muc 1.
Chiing t6i nhén thiy, d€ bo tdi citu hd c6 thé dudc sit dung nhu mot thiét bi cttu ho cd nhan dbi véi
mot ngudi khoe manh binh thuong (Hinh 1(a) va Hinh 1(b)) va né ciing 1a mot bo phan cia bo citu hd
ddng bo khi két hop véi gid nang trudt trén thang dan hudng (thang cé kha ning thdo lip nhanh) khi
st dung ctfu ho ngudi gia va tré em (Hinh 1(c)), can ddp dng cic yéu cau sau:

- Két cAu tdi nhd gon, khong chiém khong gian, thuan tién 13p dit vao gid nang hoic trang bi
ca nhan.

- BO t3i ¢6 trang bi phanh him, van tc ning hay ha theo diéu khién con ngudi d€ phit hop cho
nhiéu ddi tuong can ctiu hd nhu ngudi gia va tré em.

- Ngudn din dong cho b toi phai dugc duy tri ddm béo trong diéu kién dic biét, khong can phai
cAp ning lugng tif bén ngoai vao va phit hop véi sifc ngudi néu din dong bing tay.

- B0 t0i cho phép chuyén dong hai chiéu 13 ha ctiu ho va nang 1én d€ thuc hién chu ky citu ho
tiép theo.

- Ray di chuyén thdo lip nhanh 1a by phan ddc 1ap véi nguyén 1y phanh ham trong qua trinh
lam viéc.

(a) Treo ngudi trén cap (b) Ngudi deo toi nang (c) Két hop bd tai vai gid
nang (t0i treo trén cao) (cdp cb dinh trén cao) nang va thang

Hinh 1. Céc phuong an st dung bo toi ctru hd cd nhan
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2.2. Cdu tao va nguyén ly lam viéc

Trén co sd tham khao cdc nghién ctiu di truc [6—14], bai bdo dé xuit gidi phdp ciu tao bd tdi
ctfu ho c6 két cAu sit dung tang va truyén dong banh ring, phanh tu dong va tay quay (vd ling) nhu
Hinh 2, giai phdp ciu tao dam bao dap ting cic yéu cau Muc 2.1.

1- Banh céc; 1a- Con céc; 2a, 2b- Mt ma sét; 3, 4, 5, 6- Cac banh ring truyén dong; 4a- Truc trung gian;
5a- Truc tay quay; 5b- Tay quay (V6 ling); 7- Tang cubn cép; 8- Cif diéu chinh; 9- Tryc ren vit;
10a, 10b- V4 tdi; 11- Dan huéng; 12- C4p ning

Hinh 2. C4u tao b tdi ctiu hd

Phanh ty dong trong bo tdi dudc ciu tao bdi cac chi tiét 1, 1a, 2a, 2b, 7, 8 va 9. C4c miit ma sat 2a
va 2b dudc gin tuong ting vao mit ngoai gd tang va banh ring 4. Banh céc 1 dn khép véi con coc la
va con céc 1a gian véi vo cb dinh 10. Banh céc chi quay khi nang va cho 7 quay khi nang tai, con khi
ha bi giit bdi con cc 1a. Hé cac banh ring truyén dong 3, 4, 5, va 6 ¢6 ti sd truyén i, truyén chuyén
dong tur tay quay 5b t6i tang 7. Nho c6 hé banh rdng ma quay tay quay dudc nhe nhang phu hdp véi
stc ngudi. Tay quay 5b dung d€ quay khi nang va ha. Khi khong tac dung luc vao tay quay thi tai ning
dugc giil & trang thdi treo. Tang 7 c6 moay-0 vé6i ren in khép véi ren ciia truc ren vit 9, tang cudn cap
7 1a loai tang cudn nhiéu 16p. Truc 9 1dp bac trugt véi vo 10a theo dang ngam cong xon. Cac 13 trén
vo dung dé 1ap nhanh vao gi nang hoic cb dinh vao cic dai ciiu ho trong trudng hop bo tdi 1a thiét
bi cttu ho ca nhan. P& 1am giam trong luong bo tdi thi tang 7, vo t5i 10a, 10b va phan than banh ring
truyén dong lam bang hgp kim nhom. Ty theo yéu cau si dung ma ta cb dinh bo tdi vao gid ning
hay st dung nhu 13 bd ctiu hd ¢4 nhan va dau cap nang cd dinh vao cong trinh.

Gitt tai 6 trang thai treo, dudi tac dung cua trong lugng ban than gidé ning va ngudi tao mo men
trén tang 7 theo chiéu ha (truc 9 khong quay). Do tang 7 An khdp véi ren vit cia truc 9 nén sé c6 xu
hudng dich sang phéi va ép chin vao banh céc 1. Banh céc khong quay dudc do con céc 1a gilt cb
dinh nén tang khong quay va tai dugc gitr lai § trang thai treo. Theo nguyén ly ciia phanh tu dong, mo
men phanh gilt § cic mat ma sat 2a va 2b phu thudc vao tai trong treo [14].

Ha tai biang cach quay nhe vo ling 5b, qua hé banh riing 3, 4, 5, 6 1am quay truc 9. Khi truc 9 quay
sé 1am tang 7 dich chuyén sang tréi, tich cac mit ma sat 2a va 2b. Khi d6 tang sé quay d€ ha tai trong
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do trong luong ban than gid nang va ngudi. Téc dd quay clia tang nhanh dan, dén khi 16n hon téc do
quay cda truc 9 (do vd ling 5b din dong) din dén tang 7 tién sang phéi va cdc mit ma sat 2a va 2b
bi ép, toc do bi ham lai va diing (néu khong quay 5b tiép). Tay quay 5b tiép tuc quay, qua trinh ha lai
tiép tuc lap lai chu ky chuyén dong nhu trén.

Nang tai bang cich quay vo ling 5b theo chiéu ning, qua bo truyén banh ring lam truc tang 9
quay, tang 7 dich chuyén sang phai va ép vao banh coc 1 cing véi mit ma sat 2a va 2b. Lic nay tang
7, banh céc 1, banh ring 3 tao thanh mot khéi. Do con céc 1a cho phép banh céc quay theo chiéu
nang, nén tang cudn cap 7 quay sé nang tai. Trudng hop diing khong quay thi toan b tai trong dudc
gilt § trang thai treo.

Nhu vy theo nguyén ly 1am viéc clia bo tdi, tbc do nang ha phu thudc vao tde do tay quay do
ngudi diéu khién. Khoang dich chuyén 16n nhit clia tang so v6i banh céc dudc gidi han béi khe hd A
va do rong ctia khe hé niy c6 thé dudc diéu chinh bdi chi tiét 8.

3. Tinh toan thiét ké cac théng sb chinh

Viéc trién khai tinh todn mot s thong s6 chinh 1am co s6 d€ thiét ké, khdo sat, danh gia vé do an
toan va su phit hdp clia cic thong s6 dong hoc ddi véi ngudi duge citu hd. Cac thong s thiét ké chinh
dé cap trong nghién ctiu nay 1a thong s6 hinh hoc tang cubn cip 7, luc quay tay quay 5b va cic thong
s6 ctia phanh tu dong. Co s& d€ tinh todn thiét ké cac chi tiét va cum chi tiét ctia bo tdi dé xuat dugc
néu trong [14, 15].

Tinh todn céc kich thu6c co ban ctia tang cudn cdp 7, gdm chiéu dai tang L,, dudng kinh vong
trung binh t6i tim cép D, chiéu day tang 6.

D=D,+n-d. (m) )

D;>(e—1)-d. (m) (2)

Li=z-d. ¢ (m) (3)
aH + 1,5 - nD; .

¢= n(n- Dy +d.n?) (vong) @

60 >0,01-D;+0,003 (m) ®)]

trong d6 d, 1a dudng kinh cap, (m); e 12 hé s6 dudc tra theo tiéu chudn tuy thudc loai may va ché
dd 1am viéc; D 1a dudng kinh vong trung binh tang dén tim cép, (m); ¢ 12 hé s6 xép cp khong déu
¢ = 1,1; a 12 boi suit pa ling cap; H 1a chiéu cao niang ha ctia bd tdi, (m); z 1 s6 vong cap trén 1 16p
cap; n 1a s6 16p cdp; ¢ 1a chiéu day tang, (mm). Véi vat liéu l1a hgp kim nhom, trong nghién cidu nay
chiéu day tang dugc xéc dinh sd bd tuong tu chiéu day tang ché tao bing thép, sau d6 kiém tra bén lai.
- Qua trinh nang tai:
M6 men dan dong cho tay quay dudc tinh theo cong thiic:

M
M; = — (Nm) (6)
i-n
i=2% (7)
2375
maxD Fms D
M§=S :(Q+G+Z ) (Nm) )
2 2an,
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trong d6 M; 1a m6 men quay tay quay Sb cta ngudi, (Nm); M3 1a m6 men xoan cin thiét trén tang
cudn cdp 7 dé nang tai, (Nm); 5 1a hiéu suat ctia bd truyén; i 12 ti s6 truyén ctia bd truyén banh ring;
73, 24, 25, 26 12 50 riing céc banh ring; (Q + G) 1a trong lugng ngudi va gid nang, (N); 1. 12 hiéu suét
tang cudn cap va pa ling cap (néu c6); 3 F,s 12 tdng luc can di chuyén ctia gié nang, (N); S max 12 luc
cing cap 16n nhit, (N).

Luc tay quay do mot ngudi din dong:

n_ My
=™ )

trong d6 /, 1a chiéu dai tay quay, (m); F o 12 luc quay ctia mot ngudi, gid tri thudng nhd hon 200 N khi
canh tay don nho hon 400 mm.
Thoéng qua cac cong thic tli (6) dén (9), luc quay tay hodc tai trong nang dugc xac dinh khi biét
cac thong sb con lai.
Diéu kién dé€ banh ring 4 quay cling tang khi nang tai:
(Q+G+ X Fn)D

P-Ry-f+P-r-tgla+p)> (10)
2an.

trong d6 P 1a luc doc truc vit, (N); R, 1a ban kinh 1am viéc trung binh cla dia ma sat 2a, (m); f 1a hé
s6 ma sat trén cac bé mat ma sat; r 1a ban kinh trung binh ren vit, (m); « la géc nang ren vit, (dd); p
la géc ma sat, (d0).

Tit (10) c6 thé thiy ring, d€ tang, banh céc va banh ring 4 tao thanh mot khéi va cung quay khi
nang tai, luc doc truc vit théa man

(Q+G+ 3 Fu)D (11)
2a[Ry - f + 1 - 1g(a + p)Ine
- Git vat G trang thai treo:
Mb men dé€ tao ra Iuc ép mit ma sit clia tang 7 vao banh céc 1 khi phanh ding:
+G—-) Fu)D
my = @G-S Fw) D 1)

2a

M6 men nay cin bang véi mo men do Iyc ma sét sinh ra trén cic mit ma sat tai ren vit va dia ma

sat 2b.
Mg:P-f-Rl+P-r-tg(a'+p)(Nm) (13)
trong d6 R; 14 ban kinh 1am viéc trung binh ctia cdc bé mit ma sit 2b, (m). Tir cong thifc (12) va (13)

c6 thé suy ra dudc ban kinh R;:

+G -3 Fps)D -tg(a +
_© 2 Fis) Dne r-1g(a +p) (m) (14)
2a-P-f f
Ngoai ra, dé€ c6 thé giit vat & trang thai treo ma khong phéi tac dung luc vao vo ling, tic la truc
vit khong quay thi ban kinh lam viéc trung binh ctia dia ma sat 2a phai thda man

Ry

Ry > M (m) (15)

- Qua trinh ha tai:
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Luc quay vo lang tao ra md men trén truc vit:
MY=F,-l,-i-n (16)
Tai thoi diém bat du tic dung Iyc, md men nay phai dii d€ dia ma st 2a va truc vit quay, ta co:
MY=P-Ry-f+P-r-tg(a—-p) (17)
Tu cong thic (16) va (17), luc quay vo lang khi ha tai duge xac dinh:

_P-Ry-f+P-r-tgla—p)
B ly-i-m

F

q (N) (18)

Theo nguyén Iy ctia phanh ty dong, tang 7 sé bi gidi han chiin hanh trinh di chuyén béi chi tiét 8,
hanh trinh gidi han 12 A (m). Khi khong xét bién dang két cAu phanh tu dong (tang, mit ma sét, banh
céc...) thi sb vong quay ctia tang di chuyén theo doc truc tang cho t6i khi tiép xic vé6i 8 1a

A
n; = — (vong) (19)
K
trong do s 1a bude ren vit, (m).

Khi bé qua bién dang két cAu, quing dudng ha 16n nhit s, c6 thé ciia gid ning va ngudi khi tang
chua tiép xtc v6i banh céc:

A
Sp = nD; (vong) (20)

Bang 1. Céc s6 liéu cho trude

H(@m) Q+G(N) ZFmS N) a de(m) e n ne  lg(m)  r(m)

28 1680 60 1 0,008 18 0,92 0,96 0,15 0,014
« (dd) o (do) B n 23 2 25 26 A(m)  s(m)
13 11,3 1,75 6 20 77 18 46 0,002 0,01

Bang 1 12 cic sb liéu cho trudc trong vi du tinh todn thiét ké, két qua tinh toan mot sd thong sb co
béan trong Bang 2 1a ¢ sé cho cédc bai toan khac nhau. Trong d6 c6 bai toan khao sat qud trinh ha tai
ctia bd tdi c6 xét anh hudng clia dd ciing mot s6 chi tiét phanh tu dong trong Muc 4. Véi co s tinh
toan [15] cuing su hd tr¢ ctia phan mém INVENTOR va ting suit cic chi tiét tinh theo phuong phap
phan i hitu han, budc dau da thiét ké dudc bo tdi ctiu hd ca nhan nhu Hinh 3 va 4, c¢6 khbi lugng
12,66 kg. Mic du khéi lugng bo tdi ciing dd ddm bao viéc trang bi cd nhén, tuy nhién qua tinh toan
thiét ké nhan thiy can phai tiép tuc nghién ctiu d€ gon nho hon nita, dic biét 1 ti uu trong luong cic
bd truyén banh ring. D€ gidi quyét dugc van dé nay, phai xay dung mé hinh toan hoc va phuong phap
tinh toan nhu d6i véi cdc bai todn t6i uu két ciu [18]. Do d6, vin dé nay sé dudc trinh bay trong mot
cOng trinh nghién ctru khac cia ching toi.

Bang 2. Két qua tinh toan cic thong sb cd ban

Smax N) Dy (m) D(m) &(mm) L(m) i Fy(N) Ri(m) Ry(m) s,(m) Mp"(Nm)

1687 0,15 0,198 5 0,068 9,84 123 0,092 0,03 0,124 114,768
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1 Toi cuu ho iProperties X

General Summary Project Status Custom Save Physical

Material

Update
Density Requested Accuracy Clipboard
3.184gf/am”3 | |Low v
General Properties
[Jindude Cosmetic Welds [Jindude QTY Overrides

Center of Gravity

Mass | 12.661kg (Relative X | 2.055 mm (Relative
Area | 1970983.084 mm~. Y | -43.766 mm (Relati'
Volume | 3976285.752mm~| (&3 Z | 11.730 mm (Relativ

Hinh 3. M6 hinh 3D bd toi

Hinh 4. M6 hinh tinh todn mot sd chi tiét ctia bo toi

4. Khao sat dong luc hoc qua trinh ha

Qua trinh ning tai ctia bd t3i tuong tu nhu cac bd toi thong thudng dudc din dong bang tay. Néu
bé qua dd ciing clia cdp nang, thi toc do va dd rung giat clia gid nang chi phu thudc vao tbe do quay
vo lang. Pay 1a bai toan da dudc nghién citu va két qua cho thiy do rung giat hoan toan nim trong
gi6i han cho phép dbi v6i ngudi st dung. Trong qud trinh ha, v6i viéc trang bi bd phanh ma sét cé bé
miit tach roi, toc do va do rung giat phu thudce ca vio cic diéu kién ban dau, luc ma sit va do cing
ctia hé truc vit - tang - banh céc theo phuong doc truc vit. D& c6 thé danh gia cac thong sé dong hoc
¢6 phut hop véi viéc chd ngudi trong qua trinh ctiu hd can khio sat dong luc hoc qua trinh ha nay.

- Qua trinh ha 1: Do trong lugng tai, tang quay va ép chat vao banh coc

Phuong trinh chuyén dong ctia vat ning

G 2P (fR -t G £
©+G)n. _2P(fRi+r-tg(atp)) (Q+ )x, Néu P < Ppax

- D o / (21)
)'C:O, NéuP:Pmax

trong do6 P la lyc kéo trén than vit dugc xac dinh theo cong thic (22), Pyax 1a luc kéo trén than vit 16n
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nhét. Py, dugc xdc dinh tuong ty nhu P va chi thay thé x b3i xp,y trong cong thiic (22).

S X
—= ) (22)

P=c

trong d6 ¢ 1a thoi gian, (s); x 1 dich cla cdp thép tai bé mit tang, (m); ¢ 12 do ciing clia hé truc vit -
tang - banh c6c theo phuong doc truc vit, (N/m).
Nhu vy, trong qué trinh ha ban dau nay (chua quay vo ling), phuong trinh chuyén dong cia vat

sé la
(Q+G),  2csx (Q+G)n 5

2a x+ﬂ.D2(f-R1+r-tg(a/+p))—Tc=0, N?ux<xmax 23)

=0, NeEu x = xpax

Két thic qud trinh nay, truc vit bi kéo giin dai 16n nhét
§ * Xmax

Ay = 24
0=—"p (m) (24)

Trén co s6 cdc s6 liéu trong Muc 3 va phan mém Matlab, phuong trinh (23) dudc gidi v6i cac diéu
kién ddu 12 x = 0 va x = 0. Thoi gian dich chuyén ctia cdp dén khi vit nang diing lai 1a 29 ms, gia toc
cuc dai tai thoi diém bit ddu ha 12 9,4 m/s?, vén tbc 16n nhét 1a 87 mm/s va khoang dich chuyén ctia
cap 1a 1,6 mm. D€ giam gia tdc cuc dai, trude khi ha, cdp phai dudc kéo cing trudc va gia toe c6 thé
tién dén khong néu luc cing tién dén bang trong luong vat nang.

- Giai doan 2: Quay v ling d€ ha vat

Khi quay v6 ling theo chiéu ha, tang c6 xu huéng tich khéi banh céc, luc ma sit gidm cho dén
khi gid tri cia né cin bang véi tai kéo do vat nang gay ra, vt ha xudng. Chinh trong qua trinh ha,
tang lai quay ngudc chiéu vé6i chiéu quay cdia vit va c6 xu huéng ép chit lai v6i banh céc va can lai
chuyén dong.

Luc ép chat tang vao banh céc trong giai doan nay sé la
P:c(Ao—nv-s-Hﬂ) (N) 25)
n-D
trong d6 n, 12 téc do quay ciia vit dugc din dong tir vo ling, (v/s).

Bd qua bién dang dan hoi ctia cip thép va trong lugng clia tang, phuong trinh chuyén dong clia
vat dudc viét nhu sau:

$=0. Néu P > Py
G 2P (fR -t c 4
©Q+G),  2PURI +r-18@+p) 6T o Néwo<P <P, (26)
ga D a £
¥ = gn., NeuP <0

trong d6 Py 1a gid tri luc ép gdy ra md men ma st can cin bang v6i md men do trong ludng vit ning
va quén tinh gay ra. Kho st giai doan ha nay véi toc do quay vo ling 1a 60 v/ph va thai diém ¢ = 0's
1a Iic vat bat dau chuyén dong. Cac thong sb dong hoc dudc thé hién trong Hinh 5. Theo dé, van toc
vt thay ddi lién tuc trong qud trinh ha va gi tri van tc 16n nhit 1 nho (0,13 m/s). Quy luat chuyén
vi clia cap theo phuong thing diing & dang béac thang. Tan s6 dao dong 1a 17 Hz. GiA tri gia toc trong
qua trinh ha cyc dai nhé hon gia tdc trong trudng va gid tri gia toc trung binh binh phuong x4p xi
4,8 m/s* ciing nhd hon gia tri gidi han (6 m/s?) [16]. So véi céc tiéu chi trong [16, 17], cdc théng s6
dong hoc dam bao vé kha ning chiu dudc clia con ngudi khi chiu dao dong va séc co hoc.
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Hinh 5. Gi4 tri quang dudng dich chuyén, van téc va gia toc clia cap thép

5. Két luan

B tdi ctiu ho ca nhan dé xut c6 kich thuc nhd gon va céc tinh ning phit hop cho cdc hd gia dinh
sinh sdng trong cdc tdoa nha cao tang. Ngoai viéc dudc st dung nhu mot bo tdi ciiu ho cd nhan dbi véi
mot ngudi khoe manh binh thudng, né con c6 thé két hop véi gid thang va thang d€ trd thanh mot bo
ctfu ho phuc vu ctiu hd cifu nan déi v6i phu nit, ngudi gia va tré em.

Khiéc v6i cdc thiét bi thoat hiém thong thudng, bd tdi cho phép hoat dong theo ca chiéu nang va
ha, khong phu thudc vao ngudn ning lugng bén ngoai dé€ din dong nén né dic biét hiéu qua trong
cong tac cifu ho ctiu nan & cic tdoa nha cao ting, ndi ma cic phuong tién ctiu hd chuyén nghiép khong
thé tiép can dugc. Nhu viy, nghién ctu nay déng gép thém mot gidi phdp nhiam dam bao an toan
cho cic cu dan hién dang sinh sdng trong cdc khu cao tang véi mat dd dan cu dong diic & cc thanh
phd 16n.

Phuong phap tinh todn va thiét ké da dudc trinh bay 1a co sé khoa hoc cho viéc tinh toan thiét ké
bd tdi ctiu hd ca nhan hoic cdc bd tdi c6 tinh ning tuong tu. Gia tri cac thong sb dong hoc trong qua
trinh 1am viéc ctia bd tdi nam trong ngudng cho phép theo céic tiéu chudn vé dam bao stic khoe ciia
con ngudi. Véi ciu tao khong qua phiic tap, khong yéu ciu cong nghé ché tao dic biét, bo toi c6 thé

132



Giang, D. T., va cs. / Tap chi Khoa hoc Cong nghé Xay dung

dugc ché tao véi gia thanh ha d€ mdi ho gia dinh c6 thé tu trang bi dudc va c6 thé trd thanh san phim
thuong mai.

Dé ning cao tinh ning k¥ thuit va xem xét mot cach toan dién, cdc huéng nghién ciiu tiép theo sé
dugc trién khai d6 12 tiép tuc t6i vu d€ giam khéi luong bd t3i va cac nghién ctiu dong luc hoc khi két
hop véi gié nang chuyén dong trén thang.
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Nghién cifu nay dudgc tai tr¢ bdi Bo Gido duc va Dao tao trong dé tai ma sé6 B2019-XDA-02.
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