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TOM TAT

Phanh khan cdp la bé phdn an toan quan trong trong thang mdy gia dinh, gitip ngan chdn
cdc sw cé nghiém trong, nguy hiém nhw roi hodc vuot toc do cabin. Bdi bdo nay nghién ciru xdy
dung mo hinh thu nghiém kiém tra phanh khan cdp Vv&i bo han ché ché toc do 2m/s, xdc dinh thoi
gian tdc déng phanh théng qua cam bién do gia téc khi vieot qud téc do dinh mire. Théng qua mé
hinh, két qua thir nghiém budc dau trong trwong hop roi tw do cdc théng sé nhw quing dwong
phanh, vin téc ciia cabin va thoi gian bé khong ché vuot toc dwoc thiét lap va két noi mdy tinh dé

hién thi két qua do lam co s¢ dé kiém tra, danh gid mirc @6 an toan sir dung ciia phanh khan cap.
T khoéa: Phanh khan cdp; Bo han ché toc d; Thang mdy gia dinh.
ABSTRACT

The emergency brake is a critical safety component in home elevators, helping to prevent
serious and hazardous incidents such as free-fall or excessive cabin speed. This paper presents
the development of an experimental model for testing emergency brakes equipped with a speed
governor set at 2 m/s. The actuation time of the brake is determined by an acceleration sensor that
detects when the cabin exceeds the rated speed. Using this model, preliminary test results in free-
fall scenarios are obtained, including parameters such as braking distance, cabin velocity, and
the response time of the overspeed governor. These parameters are collected and transmitted to a
computer for real-time display, providing a basis for evaluating and verifying the operational safety

of emergency brake systems in home elevators.

Keywords: Emergency brake,; Overspeed governor; Home elevator.
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1. GIOI THIEU CHUNG

Dé dam bao an toan cho ngudi st dung,
cac tiéu chuan ky thuat déu quy dinh bat budc
viéc trang bi va kiém soat hé théng phanh khan
cap trong thang may gia dinh. Hé thong phanh
khan cap dugc trang bi nhim phong ngira cac
tinh huéng nhu cabin roi tu do hodc chay qua
tdc d6 do durt cap, hong may kéo hay su cb mat
dién [1, 2, 3]. Viéc thiét ké, kiém dinh, 1ap dat
va bao tri phanh khan cip phai tudn thi nghiém
ngit cac tiéu chuan k¥ thuat trong nudc va qudc
té. Céc tiéu chudn nay déu quy dinh 5 rang vé:
Nguyén 1y lam viéc ctia phanh khan cép; Yéu
cau thir nghiém c6 tai va khong tai; Pic tinh vat
liéu, ma sat va kiém soat mon; Phuong phap
kiém tra dinh ky, tin suat bao dudng; Yéu cau
vé hd so bao tri, thay thé chi tiét phanh sau thoi
gian sir dung nhat dinh. Quy dinh chi tiét cac
yéu cau kiém tra, thir nghiém b ham an toan:
Thir nghiém lyc phanh, quang duong phanh,
kha nang hoat dong khi vuot tde hodc ¢o su
¢d; Kiém tra mic d6 mon, bién dang cua ma
phanh, ray din huéng sau mdi lan thir nghiém;
Céc phép thir vé do tin cy, dd bén ctia bd phanh
khan cép theo quy trinh chuan, dam bao an toan
tuyét ddi cho nguoi su dung [4, 5, 6].

Trong thang may gia dinh, c6 ba loai
phanh khan cip phé bién dugc sir dung, tuy
thudc vao kiéu dan dong cua thang [7]: Phanh
khan cép kiéu kep ray; Phanh thuy luc ngat
dong va Phanh dién tir. Viéc lua chon va lip dat
loai phanh khan cép phu hop can tuén thi cac
tiéu chuan k¥ thuat va an toan dam bao bao tri
dinh ky dé h¢ thong phanh hoat dong hiéu qua
va an toan.

Co ché phanh khan cap ciia thang may
(dac biét la bd ham an toan) chu yéu dua vao
ma sat gitta ma phanh va ray dan huéng dé hap
thu nang lugng va dung cabin. Do do6, nghién

ctru vé& ma st va mai mon cia cap vat liéu ma
phanh — ray dan hudng 1a van dé& quan trong
anh hudng dén hiéu qua va do tin cdy cua hé
thong phanh. Nhiéu nghién ctru da duoc tién
hanh nham hiéu r& hon va cai thién hiéu ning
ma sat, vat liéu dung cho ma phanh c6 tinh
chéng mon tot nhu vt lidu gém, su phat nhiét
tai bé mit phanh khén cép. Do vay, tiéu chuan
yéu cau sau mdi thir nghiém phanh, can kiém
tra k¥ tinh trang ma phanh va ray dan huéng:
néu co bién dang, vét nit hodc mon khong cho
phép trén bé mit ma sat phai duoc ghi nhan
va danh gia [8, 9]. Cac nghién ctru cho thiy
viéc duy tri hé s6 ma sat on dinh va kiém soat
mai mon 1a yéu t6 cot 16i dé dam bao phanh
khén cép luén hoat dong hi¢u qua. biéu nay doi
hoi lya chon vt liéu ma phanh phu hop, thiét
ké hinh hoc ma phanh — ray téi vu, ciing nhu
phuong phéap boi tron, xir Iy bé mat dam bao
ma sat khi can phanh, vira han ché mon trong
qua trinh sir dung thong thuong [10, 11, 12].

Bai bao nay tap trung vao van dé mo
hinh hoa, bang cach dé xuat co s thiét ké mo
hinh kiém tra phanh khan cap cho thang may
gia dinh, xay dung mdé hinh tht nghiém thuc
nghiém dé d& dang do kiém céc thong sb kiém
tra 6 an toan. Tir d6, c6 thé danh gia hiéu ning
phanh, dua ra khuyén nghi va xu huéng danh
gi4 thong s6 anh huong dén ma sat bo ham (ma
phanh) trong qua trinh st dung, kha nang mon
sau thoi gian dai khong kich hoat nang cao do
tin cdy, an toan cho thang may gia dinh trong
tuong lai.

2. MO HINH THU NGHIEM PHANH
KHAN CAP [7, 13, 14, 15]

MG hinh thiét ké sir dung bo ham an toan
tién tién dé thir nghiém, c6 ky hiéu DZ-QJ38C
ctia hing DAZEN, 14 co c4u phanh co khi gin

trén cabin, thudng gdbm cac ném phanh kep chat &
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vao ray dan hudéng khi duoc kich hoat dugc thé
hién hinh 1. B4 him an toan dugc két nbi véi
bo han ché téc do (governor), khi tdc do cabin
vuot qua ngudng cho phép hodc xay ra dut cap,
governor s& kich hoat bd hiam khién cac ma
phanh co xat va kep chat ray, dirng cabin ngay
1ap tirc. Bo ham an toan 1a loai lity tién c6 thong
s6 chinh: Thang may co toc do: 0,64 m/s < v
<2,5 m/s; duong ray: < 16mm; tiéu chuan thuc
hién: GB/T7588.1-2020, GB/T7588.2-2020;
tai trong tinh < 3000kg. Sir dung b khong ché
tdc d6 thang may DZ-XS24A nhu hinh 2 dé thu
nghiém c6 thong s6 sau: c6 toc do 2m/s, thong
s6 k¥ thuat rong roc, cap: ®240, @8, tai trong
nang: > 500N duoc lap trén dinh mé hinh thang
may.

Hinh 1. Bo ham an toan trén ray

Hinh 2. B6 khong ché toc do
2.1. Thiét ké co khi
So d6 nguyén Iy mé hinh thiét ké dam

bao co thé thir nghiém trong phong thi nghiém
dugc thiét ké nhu hinh 3.
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Hinh 3. So do nguyén Iy thiét ké hé thong phanh
khan cdp thang may

Cum co khi chinh duoc thiét ké gom:

- Cum truyén dgng: Str dung dong co
dién dugc diéu khién vo cap bang bién tan dé
truyén chuyén dong tryc tiép qua h¢ puly - cap.

- Cum truyén cdp: Lién quan dén viéc
truyén chuyén dong ctia cap trong hé thong,
lién két cum truyén dong véi cabin hodc bd
khéng ché toc do.

- B khong ché téc dp: Puoc thiét ké
dua trén nguyén tic ly tdm va c6 vai tro kiém
soat tbe do cabin. Khi toc do cabin vuot qua gioi
han cho phép, bo khéng ché toc do sé kich hoat.

- Cum phanh khdn cdp: La b him an
toan c6 chirc nang ding cabin va gilt trén ray
dan huéng duoc lap dit trén khung cabin thang
méy va dugc kich hoat bai bo diéu khién qua tde
d6 khi téc d6 chay cua cabin vuot qua quy dinh.
Kiéu ma phanh dang ném duoc chon dé tinh
toan, thiét ké. Dan hudéng thang may: Str dung
loai ray 1a T78/B c6 vt liéu dé va vo bang thép.

- Thiét bi doi trong cing cdp: Phu trg
cho b chong vuot toc, tac dung ludn kéo cang
cap cua co cau ham khan cap.

Theo tiéu chuan TCVN quy dinh bo
ham khan cap s€ tu dong khoi1 dong khi van toc
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di xubng cua cabin vuot qua gia tri cho phép.
Vian tdc nay it nhat phai bang 115% van tbc
dinh muc cua cabin, nhung khong vuot qua
gi tri cho phép trong loai ham khan cap cu thé
duoc su dung.

2.2. Thiét ké diéu khién

Phan diéu khién cia m6 hinh thir nghiém
duoc thiét ké tap trung vao viéc diéu khién cum
dan dong str dung vi diéu khién Arduino va
cac mo dun dién tir lién quan, c6 két ndi véi hé
théng do van tdc va cac cong tic an toan. Hé
thong diéu khién trong mé hinh duogc thiét ké
gom cac thiét bi va linh kién dién, dién ttr, cam
bién dam bao kha ning thir nghiém cho thang
may va an toan. So dd mach do gia tde duoc
biéu dién & hinh 4.
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Hinh 5. So d6 mach diéu khién ciia mé hinh

Phan mém Arduino IDE: 1a mot phan
mém voi mdét mi ngudon mo, duoc st dung
chu yéu dé viét va bién dich mi vao module
Arduino, str dung ngon ngir 1p trinh C/C thuin
tién trong viéc thiét ké chuong trinh lap cho
cac bo mach Arduino. Su dung cac phuong
thire giao tiép dé doc va biéu dién két qua trén
Arduino IDE, Visual Studio (Python), Excel.
So db nbi mach diéu khién thiét ké nhu hinh 5.

2.3. Thuit toan do giao di¢n kiém tra

Hé théng diéu khién va hé thong do
dugc thiét ké dé thu thap dir liéu trong qua trinh
thur nghiém. H¢ théng do van tdc cabin str dung
cam bién gia tbc MMAS8452. Dit liéu tir cam
bién duogc xtr Iy boi vi didu khién Arduino Uno
R3. Dit liéu duogc truyén khong diy (qua md
dun HC-12) dén may tinh dé xir 1y va hién thi.
Phan mém Visual Studio v6i ngdn ngit Python
duogc st dung cho viéc nay.

Thu thap va danh gia két qua: Hé thng
do thu dugc cac két qua khao sat van toc roi ctia
cabin. Cac két qua thir nghiém mau cho thay
viéc do ludng van tdc 16n nhat, gia téc 16n nhat
va thoi gian dat van tdc 16n nhat. Muc dich 1a
khao sat dac tinh ma sat cia ma phanh, so dd
ndi day tir cam bién dén mach Arduino Uno.
Nguyén 1y do duoc thé hién & so d6 thuét toan
nhu hinh 7.
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Hinh 7. So d6 nguyén Iy do gia toc va thudt todn
cua cabin
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3. KET QUA VA THAO LUAN

Mo hinh di duoc thiét ké, ché tao phu
hop phong thi nghiém véi thong s6 ki thuat
co ban: Kich thudc md hinh: 845x1000x3000
mm; Hanh trinh cabin: 2000 mm; Khéi lugng
cabin: 10 kg; Khéi luong d6i trong: 15kg; Thiét
bi diéu khién dong co: Bién tin CHINSC S80;
Thiét bi do: Cam bién MMAG6050, may tinh
laptop, mé hinh dam bao du do cung viing dé
tién hanh cac thuc nghiém kiém tra thong )
tiéu chuan.

Thuc nghiém dugc tién hanh do tai cac
tde do 1,8 m/s; 2 m/s; 3 m/s; 4 m/s, két qua
duoc hién thi trén cac hinh 8, 9, 10, 11 tuong
tmg. Bang gia toc, quing duong ding tng véi
van toc can kiém nghiém nhu két qua bang 1.
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Hinh 8. Po tai van toc dat v = 1,8m/s

Hinh 9. Po tai vén toc dat v = 2m/s
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Hinh 10. Po tai vdn toc dat v = 3m/s
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Hinh 11. Do tai van téc dat v = 4m/s

Bang 1. Bang két qua do.

Téc dd . %« .. | Quang dudng
< , .- | Gia toc tai NN
ToAc kich thei diém tur khi kich
do hoat . hoat phanh
y ‘ cabin durng P .
(m/s) | phanh (ms?) dén luc cabin
(m/s) dirng (m)
1,8 1,83 6,0 0,28
1,73 5,8 0,26
3 1,93 6,4 0,29
1,97 6,3 0,31

Tu dd thi trén cho théy, tai van toc 4
m/s (hinh 11), quang dudng tur lac phanh kich
hoat dén lic cabin dung 1a 0,31 m, theo s6 liéu
do duoc gia toc lac dumg 1a 6,3 m/s® va van
toc kich hoat ciia phanh 1a 1.97 m/s. Tuong
tu, v6i van téc 2 m/s (hinh 9), quing dudng
tir lic phanh kich hoat dén luc cabin dung la
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0,26 m, gia toc lac dimg 14 5,8 m/s? va vén tdc
kich hoat cua phanh 1a 1,73 m/s. Két qua thyc
nghiém trén cho thiy bd ham khan cap (bd him
an toan) da duogc kich hoat khi van tde roi 1ém
nhét cta cabin dat xép xi v =1,8-2 m/s, sai sd
nam trong khoang cho phép, diéu nay phu hop
v6i thong sb thiét ké da dat ra.

4. KET LUAN

Két qua nghién ctu moé hinh thu
nghiém budc dau cho phép kiém nghiém gia
tdc, danh gia dugc van tdc kich hoat cua hé
théng phanh khan cép théng qua gia téc khi
roi cuia cabin thang may va quang dudng cabin
con di chuyén. Pay 13 co so dé danh gia tinh
hiéu qua cua co cAu han ché tdc d9, co cAu him
phanh khan cép, ké dén tinh chat ma sat cia vat
liéu lam ma phanh va khuyén cdo cho ngudi
st dung co ké hoach bao tri, kiém tra hé théng
phanh khan cip hop 1y, nang cao hiéu ning, an
toan khi hoat dong ctia thang may. %
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