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TOM TAT

Bai bio trinh bay két qua nghién ctru ché tao mo hinh diéu khién kha ning dap tng
mot thi khi trén 6 t6. Chip cam Atmega328P tich hop trén Arduino dugc dung lam phan
cung cho bd dicu khién trung tam. Cam bien loadcell dugc str dung dé doc gia tri luc va
cham. D¢ tai sir dung cho hoc tap va nghién ctru, nhém tac gid st dung may nén khi va
van di¢u khién khi nén bang di¢n thay cho ngoi no tao khi trong tai khi. Trong nghién ctru
nay, nhom tac gia st dung ngdén ngir 1ap trinh C++ dé viét chuong trinh diéu khién tai khi.
Thoi gian kich hoat ti khi dap tmg theo gia tri Iyc va cham va dugc hién thi qua man hinh
LED. Sinh vién c6 thé thuc hanh thay doi chuong trinh diéu khién va quan sat hoat dong
cua ti khi trén mo6 hinh tai khi. San phdm cua nghién ctru 1am co s& cho cac nghién ctru
chuyén sau vé tinh nang an toan cua tui khi khi xay ra va cham trén 6 to.

Tiwr khoa: Tui khi, Iyc va cham, thoi gian kich hoat ti khi, mé hinh tai khi..

ABSTRACT

This paper presents the result of the manufacturing research of a control model for
the automotive airbag response capability. The Atmega328P chip integrated into the
Arduino is used as the hardware for the central controller. The loadcell sensor is used
to read the impact force value. For reuse for study and research, the authors use an air
compressor and an electric pneumatic control valve instead of a gas generator in the
airbag. In this study, the authors use the C++ programming language to write the airbag
control program. The airbag activation time responds to the impact force value and is
displayed through the LED screen. Students can practice changing the control program
and observe the operation of the airbag on the airbag model. The products of the research
serve as the basis for in-depth studies on the safety features of the airbags in cars.

Keywords: Airbag, impact force, airbag activation time, airbag model.
1. Gioi thiéu nguoi ngdi trong khi va cham va bao vé

Tui khi 1a mot thiét bi an toan trén xe €0 thé ho khi ching dap vao cac do vat

[1]. Muc dich cua tai khi 1a ¢é dém cho bén trong nhu v ling hodc ctra sé [2].
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Tui khi lién quan tryc tiép dén su an toan
cua nguoi lai xe va hanh khach trong mot
vu va cham. Do d6 hoat dong chinh xac
ctia hé thong 1a mot van dé quan trong. Vi
vy, dé dam bao d6 chinh xac va do tin
cdy cua tai khi hoat dong, can phai thiét
ké mot hé théng hoat dong tot [3]. Mac
du nhidu nha nghién ctru dang tap trung
nghién ctru tbi vu thoi gian kich hoat tai
khi. Tuy nhién, thyc té 1a van con nhiéu
han ché, & mot muc d6 nao do tai nan da
duoc gay ra boi 16i cua hé thong thi khi.
Vi dy, khi xe van hanh ngoai duong hoac
khi cam bién bén trong bo diéu khién tai
khi (ACU) khong bi va dap manh, cac tai
khi cua xe co thé vo tinh bung ra, mac
du khong xung dot da xay ra do tin hi¢u
gidng nhu va cham duoc gui dén ACU.
Ngoai ra, khi c6 tinh hinh thyc té yéu cau
bung tai khi, phan mém dugc thiét ké dua
ra phén doén sai va bo 16 khung thoi gian
bung tui khi [4-5].

Pé khic phuc cac han ché cua tai khi
nhu da trinh bay tac gia nghién ctru “Thuc
nghiém kiém chirng kha ndang dap img tiii
khi o t6 trén mo hinh” v&1 muc dich tao ra
mot mo hinh diéu khién thi khi c6 kha ning
thay d6i thoi gian kich hoat mé tai khi
tuong tng v6i luc va cham nham ting tinh
an toan cho tai xé. Mo hinh duogc ding vao
muc dich giang day cho sinh vién nganh
cong ngh¢ 6 td. Bén canh do, thuat toan cua
tac gia nghién ctru cling c6 thé dung cho
céc nha thiét ké xe 6 to tham khao nham cai
tién tich hop no vao hop diéu khién tai khi
trén 6 to6 nham cai thién va tang tinh ning
an toan cua xe khi xay ra tai nan.

2. Hoat dgng tui khi

Heé thdng tai khi trai qua cac giai doan
chinh ké tir khi xe gip va cham cho dén khi
tai khi bung nhu sau: Pau tién, hé théng
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diéu khién chinh (ACU) nhan tin hiéu tir
cic cam bién va cham, gia tde, tde do dé
nhén biét mac do anh huong va cham. Khi
gia tri vuot qua giad tri quy dinh thi ngoi
nd trong bd thdi mai danh lira. Nhiét do
ting cao tir ngoi nd duge kich hoat ngay
lap tirc d6t chay chit moi lira va lan sang
cac hat tao khi (NaN3) tao ra mét luong 16n
khi Nito. Sau do, thi khi véi 4p luc 16n cua
khi gian n¢ x¢é rach 16p ngoai cta vo lang
va bung ra. Tui khi dugc bom cing dé giam
tac dong luc nguoi ngdi trén xe va ngay 1ap
tire khi tir thi khi thoat ra & céc 16 xa phia
sau dé gitr an toan cho tai xé va hanh khach
[6-8]. Hinh 1 hién thi ciu tao cta bo tao hoi
phia nguoi 1ai mot giai doan.

Hinh 1. B6 tao hoi phia ngu'si ldi mét giai doan [3].

1&4 - B loc kim logi; 2 - Chat tao khi;
3 - Bo phdn danh lva; 5 - Ngoi no.
3. Chwong trinh diéu khién tai khi
Theo két qua nghién clu tir tai lidu
tham khdo [11], nhom tac gia da 4p dung
tinh toan lgc tac dong (F) vao cam bicn
bang cong thuc [9-11]:
AV
F=m.—

At
Trong do:

m: Khéi lugng cta xe 6 t6 1000 (kg)
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AV: Su thay ddi van tdc sau va cham
6.94 (m/s)
At: Thoi gian va cham 0.2 (s)

Trong thyc té khi 6 t6 chay trén duong
v6i van tde khoang 25 km/h va cham tryuc
dién vao dau xe tai vi tri cam bién thi ti
khi dugc kich hoat [10]. Ap dung cong
thure trén ta tinh duoc luc va cham 1a 34700
N, day la gia tri luc tac dung téi thiéu dé
kich hoat tai khi trén mé hinh. Néu luc tac
dung dudi mic téi thiéu thi tai khi khong
hoat dong [11].

Théng sé ddu vao

v s

Kich hoat bd diéu khién >

Théng bao 161

v v

Thei gian k.hoat thi khi Kich hoat ti1 khi

' I

<O

Hinh 2. Chu'ong trinh diéu khién cho mé hinh
kich hoat tui khi [11].

Theo két qua nghién ciru tir tai lidu
tham khao [11], nhom tac gia da su dung
ngdén ngit 1ap trinh C** va phin mém
Arduino IDE dé viét chuong trinh diéu
khién hoat dong ctia mé hinh tai khi. Hinh
2 trinh bay mot chwong trinh diéu khién
kich hoat tai khi. Thoi gian dé mé van khi
bom khi vao tui khi vao phu thu¢c vao do
16n cua luc tic dung vao cam bién. Néu
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luc tdc dong nho hon 34700 N thi thi khi
khong kich hoat. Khi tdng luc tac dong tir
34700 N thi thoi gian dé kich hoat thi khi
1a 30 mili gidy [11]. Néu nghia 13 lyc tac
dung cang 16n thi thoi gian kich hoat tai
khi cang nhanh.

Sau khi da hoan tit chuong trinh cho
mé hinh diéu khién kich hoat ti khi,
tac gia tién hanh kiém tra lai thuat toan.
M& phan mén Arduino IDE dé kiém tra
lai theo dudng dan Tools\Board\Arduino
AVR Boards\Arduino Uno. Sau d6 ta bam
vao ki hi¢u (Verify) ¢ goc trén bén
trdi man hinh cua chuong trinh dé bat
dau chay thudt toan va kiém tra 13i trong
thudt toan ta da viét. Sau khi chay kiém tra
thuat todn xong, néu khong co phat sinh
16i trong qua trinh viét thi phia dudi goc
phai ctia man hinh s€ hi¢n 1én thong bao
“Done compiling”.

codegialaptuikhi | Arduing IDE 2.1.0
File Edit Sketch Tools Help

Ardujno UnD

codegialaptuikhiino

s Mg LuAm LT LAty L
292 led.setCursor(12,2);
203 led.print("OFF");
04 3}

295 /DKL

206 if (integerValue »>= 3000 && integerValue < 5886 && M1=-0)
297 |

iy

Hinh 3. Chon nut Verify dé chay kiém tra
16i thudt todn
4. Két qua thwe nghiém mé hinh tai
khi

Trén 6 t0, tui khi sau khi kich hoat
khong thé tai s dung. Viéc thay thé mot thi
khi méi s& tén nhiéu chi phi. Do d6, nhém
tac gia thiét ké mo hinh tai khi c6 thé tai sir
dung nhiéu 1an sau khi kich hoat. Muc dich
cua mo hinh nay la dung cho cac em sinh
vién thuc tdp nghién ctru hoat dong cua tui
khi. Hinh 4 thé hién so d6 mach dién diéu
khién mé hinh tai khi.
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Hinh 4. So dé6 mach dién diéu khién mé hinh tui khi

Ul: Arduino Uno; U2: Man hinh LCD 20x4 (12C); U3: Mach chuyén déi ADC
loadc~ell & cam bién loadcell; U4: Module Relay diéu khién van dién; U5: Module Relay
tao loi; U6: Van dién dong-mo hoi.

(a) Mach Arduino. (b) Mach chuyén doi dién ap. (c) Module relay. (d) Van di¢n dong m¢ hoi.

5 ;)-- ‘

(e) Cam bién Loadcell. (f) Mach chuyén d6i ADC Loadeell. (g) May nén khi. (h) Man hinh led.

Hinh 5. Cdc chi tiét chinh quan trong trén mé hinh tai khi

Hinh 5 hién thi mot s chi tiét quan  trén chip Arduino v4i 14 chan digital va 6

trong diéu khién trén mo hinh tii khi nhu:  chén analog. Day la bd vi xur 1y trung tdm
(a) Mach Arduino qlAlan trqong, 'nhéf cua md hiI‘lh gia lap.ho'fi}t

. dong cua tai khi. Chuong trinh sau khi viet

Chip cam Atmega328P dugc tich hop ¢ duoc nap vao chip. Chip s€ hoat dong
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diéu khién kha ning dap tmg cua tai khi
trén mo hinh thong qua diéu khién thoi gian
trén chip diéu khién relay dong mé van hoi
dé day hoi vao tai khi khi xe va cham.

(b) Mach chuyén déi dién ap

Pé chip Arduino hoat dong 6n dinh
va an toan thi dién 4p ngudn cung cp cho
Arduino phai nim trong khoang 9V-12V.
Tuy nhién ngudn dién tir binh dc quy cung
cip cho hé théng thuong c6 muc dién ap
khoang tor 12,5V-13,6V. Chinh vi vay
nhom tac gia da thiét ké 1ap dat thém mot
bo mach chuyén ddi dién ap nham dam bao
an toan va 6n dinh dién ap cung cap cho
chip Arduino hoat dong tranh tinh trang
qua tai lam chay mach.

(¢) Module relay

Mach relay duoc diéu khién bai mach
diéu khién Arduino nhu thuat toan duoc
trinh bay nhu muc 3. Mach relay c6 tac
dung diéu chinh thoi gian dé kich hoat mé
van hoi tuong Gng véi luc tdc dung vao
cam bién trén moé hinh. Thoi gian kich hoat
mé van hoi duoc tinh chinh xéc tinh bang
mili gidy.

(d) Van dién dong mé hoi

Trén mé hinh diéu khién kha ning dap
ung cua tii khi trén 6 t6, nhém tac gia da
nghién ciru va thiét 1ap chuong trinh diéu
khién déng mé van hoi thong qua mach
relay dé thay thé cho ngoi nd cia tai khi.
Thoi gian kich hoat @& mé van bom hoi
vao tui khi tuong trng véi lyc tac dong vao
cam bién loadcell trén mé hinh. Py 13 van
dién diéu khién dién tir nén viéc diéu khién
dong mé dugce 14p trinh ty dong c6 dd chinh
x4c cao va an toan khi st dung mé hinh.

(e) Cam bién Loadcell

Trong md hinh tui khi, tac gid dung
cam bién dang loadcell dé do luc tac dung
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lam bun tGi khi. Dir liéu duoc do tir cam
bién c6 dd chinh xac va dugc truyén vé vi
xur ly. Vi xu ly s€ doc dir liu nay dén bo
chuyén doi ADC loadcell

(f) Mach chuyén déi ADC Loadcell

Mach chuyén déi ADC loadcell c6
cong dung chuyén d6i tin hiéu analog 14 gia
tri trong luong luc tac dung lén cam bién
loadcell thanh tin hi¢u digital. Tin hi¢u nay
duogc giri vé vi xur 1y dé tinh toan diéu kién
va thoi gian m¢ van hoi kich hoat tai khi.

(g) May nén khi

M4y nén khi dung dé chtra khi nén c6
ap suét cao, tao luc déy khong khi vao mo
hinh tai khi. Dién 4p ngudn sir dung cho
may nén khi 1a 220V.

(h) Man hinh Led

Nhom tac gia thiét ké va lap thém vao
mo hinh mdt man hinh Led hién thi céc
thong s6 va dit lidu thuc té do duoc tir thi
nghiém. Céac thong s6 dugc hién thi nhu:
Trong luong luc tac dung, thoi gian kich
hoat mo tui khi.

Hinh 6. M6 hinh diéu khién khd nang ddp ting
tui khi trén 6 té.
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Hinh 6 hién thi m6 hinh téng quan cta
mot tai khi. Trén mo hinh dugc thiét lap 2
cong tic dimg khan cap dung trong trudng
hop néu ngudn dién cip vao qua 16n s& gay
chay nd. Truong hop nay ngudi lam thi
nghiém c6 thé dong cat ngudn dién khan
cap trong thoi gian nhanh nhat dé gitr an
toan cho ngudi st dung ciing nhu han ché
thi¢t hai.

Sau khi 1dp va cdp ngudn cho tat ca
céc thiét bi dién trén mo hinh hoat dong
cia tai khi bén tai xé, nguyén ly hoat
dong ctia mo6 hinh nhu sau: Téc dung
mot luc vao cam bién bang cach dat mot
vat c6 khdi lugng tuwong ung véi luc tac
dung 13 34700 N 1én cam bién loadcell.
Thong qua mach chuyén d6i tin hiéu ADC
loadcell duoc gan vao cam bién. Tin hiéu
nay duoc giri vé Arduino xtr Iy di liéu, tir
d6 kich hoat diéu khién module relay mo
van dién. Luc nay khi nén tor may nén di
qua van dién vao thang trong tai khi lam
phdng tai khi. Trén man hinh led s& hién
thi thong tin vé luc tac dong 1én cam bién
va thoi gian dé kich hoat md van dién bom
hoi vao tai khi. Sau khi tGi khi mé ra, ta
nhan nut reset trén mo hinh dé thiét lap lai
trang thai ban ddu dong thoi cudn gap tai
khi lai chudn bi cho lan thi nghiém tiép
theo. M6 hinh c6 thé tai sir dung lai nhiéu
lan dé phuc vu cho qué trinh giang day,
hoc tap, va nghién cuu.
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5. Két luan va huéng phat trién

Trong nghién ciru nay tac gia da ché
tao thanh cong mdt mé hinh diéu khién
kha ning dap tng tai khi trén 6 t6. Két qua
thi nghiém ghi nhan mot sé dic tinh diéu
khién nhu:

- Khéi luong luc tdc dong 1én cam bién
16n hon gia tri dinh muc thi van hoi maéi
dugc md. Luyc tac dong cang 16n thi thoi
gian diéu khién kich hoat van hoi mo dé
bung tai khi s& cang nhanh. Piéu nay duoc
quan sat qua man hinh led trén mo hinh.

- Chuong trinh diéu khién c6 thé thay
ddi sb liéu luc tac dong vao cam bién va
diéu chinh thoi gian can thiét dé kich hoat
m¢& van hoi [am cho tai khi hoat dong.

- M5 hinh tai khi nay duoc thiét lap
giéng nhu diéu kién cua mot xe thuc té,
truong hop hé thong thi khi bi 131 phan dién
thi dén béo 15i s& sang.

- Sau khi két thuc qua trinh thuc
nghiém k¥ thuat vién can nhan nit reset dé
cai dat tro vé trang thai ban dau cho 1an st
dung tiép theo.

- Két qua ctia nghién ctru 1am co so cho
cac nghién ctru chuyén sau vé tinh ning an
toan cua tai khi khi xay ra va cham trén 6 t6.
Can xay dung thém cac bai thuc hanh chi
tiét cho mo hinh dé phuc vu cho qué trinh
dao tao sinh vién nganh cong ngh¢ 6 to.
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