NGHIEN CUU - TRAO DOI

NGHIEN CUU, THIET KE GHE PHU GAP THU GON NHAM TOI LU
LOI RA VAO HANG GHE SAU TREN O TO HAI CU’A

RESEARCH AND DESIGN OF A FOLDABLE SIDE SEAT TO OPTIMIZE ACCESS
TO THE REAR SEATS OF TWO-DOOR CARS

Quach Hung, Lé Ha An*
Khoa Co khi — O t6 va Xay dung, Truong Pai hoc Pién luc
*Email: anlh@epu.edu.vn

TOM TAT

Péi véi cdc dong xe 6 16 do thi hai cira, viéc tiép cin hang ghé sau thuwong gdp nhiéu han
ché do khéng gian cira mé bi can tré boi ghé hanh khdch phia triede. Nghién citu nay tdp trung vdo
viéc thiét ké co cdu ghé phu gdp thu gon théng minh, tich hop khd nang trieot hanh trinh dai va ldt
da diém. Gidi phdp thiét ké méi cho phép lung ghé gdp phang hodan toan va todan bé cum ghé dwoc
lGt dhimg dp sat vao bang diéu khién (taplo). Két qud nghién ciru va mé phong cho thdy dién tich mdt
san hitu dung dwoc mo rong dang ké, tao su thudn tién cho hanh khdch khi lén xuéng hang ghé sau.
Nghién civu nay déng gép mot gidi phdp thwe tién trong viéc t6i wu héa khéng gian va nang cao tinh
tién nghi cho cac phwong tién giao thong do thi co nho hién nay.

T khéa: Xe 6 16 hai cira; Ghé phu gdp thu gon; Kha ndng ra vao hang ghé sau, Toi uu héa
khéng gian; Co cdu ldt ghé.

ABSTRACT

For two-door city cars, accessing the rear seats is often limited due to the door opening
space being obstructed by the front passenger seat. This research focuses on designing an intelligent,
foldable passenger seat mechanism that integrates long-travel sliding and multi-point flipping
capabilities. The new design allows the seat back to fold completely flat and the entire seat assembly
to flip upright against the dashboard. Research and simulation results show a significant increase
in usable floor space, making it more convenient for passengers to get in and out of the rear seats.
This research contributes a practical solution to optimizing space and enhancing comfort in current
small urban vehicles.

Keywords: Two-door cars; Compact folding seat; Rear-seat accessibility, Space
optimization, Tumble mechanism.
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1. PAT VAN PE

Trong xu hudng phat trién cia cac dong
xe 0 t0 do thi cd nho, dac biét 1a loai xe hai ctra,
viéc sap xép khong gian ndi that sao cho hi¢u
qua 12 mot bai toan thuc té cap thiét [1], [2].
Hién nay, tré ngai 10n nhat ctia ngudi ding cac
dong xe nay 1a viéc 1én xudng hang ghé sau rat
kho khan, do ghé phu ph1a trude thuong chiém
dién tich l(m va tao ra 16i di qua hep [3] [4]. Dé
giai quyét van dé nay, viéc cai tién céu tao ghé
khong chi ding lai & viéc thay d6i hinh dang
ma phai tap trung vao cach thirc ghé di chuyén
linh hoat trén ray truot va cac khop lat [5], [6],
[7]. Xuét phét tir nhu cau dé, nghién ctru nay
tap trung thiét ké mot co cau ghé phu cé kha
nang gap thu gon hoan toan, va lat ap sat vao
bang diéu khién. Giai phap nay dua trén viéc
tinh toan ky ludng cac bd phan co khi dé dam
bao ghé véan hanh tron tru, chiu luc tot va quan
trong nhét 13 tao ra mot 16i di rong rai, thoai mai
cho hanh khach [8], [9], [10]. Qua do, nghién
clru gop phan ning cao tinh tién dung va da
nang cho khong gian ctua cac dong xe do thi
hién dai.

2. NGUYEN LY HOAT PONG CUA GHE
PHU GAP THU GON

Nguyén 1y hoat dong ctia cum ghé phu
gap thu gon dugc thuc hién qua chu trinh cAu
trac gdm 03 giai doan lién tiép nhau, mé ta truc
quan nhu trén Hinh 1. Cy thé nhu sau:

* Giai doan 1: Lui toi da vé phia sau (Hinh I.a)

Toan bd cum ghé dugc diéu chinh dich
chuyén tinh tién vé gidi han hanh trinh phia
sau doc theo hé thdng ray truot. Qué trinh nay
nham mé rong khong gian thao tac phia trudc,
dam bao bién dang cua phan tya lung khi gap
khong bi xung dot khong gian (va cham hinh
hoc) v&i bang diéu khién trung tam (taplo).

* Giai doan 2: Gdp phéng twa lung (Hinh 1.b)

Sau khi giai phong du khong gian hinh
hoc, co cu khoéa lién két dugec md, cho phép
phan tua lung xoay quanh truc ban 18 va 4p sat
vao mit dém ngdi. Thao tac nay lam giam bién
thién chiéu cao ciia cum ghé, chuyén d6i cdu
tric sang trang thai phang dong nhat, tao tién
dé cho giai doan lat Gp toan b cum ghé vé phia
trudc.

* Giai doan 3: Lat up toan by cum ghé' vé phia
truwoce (Hinh 1.c)

Khi cum ghé da dat kich thudc bao tdi
thiéu, cht ham chan ghé duoc giai phong. Dudi
tac dong phdi hop gitra hé thong ban 18 xoay va
co cau trg luc, toan bd khi ghé duoc lat up vé
phia trudc, tinh tién sau vao khoang dé chan.

Chu trinh gip thu gon hoan tit giup
g1a1 phong hoan toan khong gian mat san bi
chiém dung, t6i wu hoa kich thude hanh lang di
chuyen va loai bo hoan toan vat can tir clra xe
dén hang ghé sau, dam bao diéu kién tiép can
thuan tién nhat cho hanh khach.

b. Buoc 2
Hinh 1. Nguyén Iy hoat dgng ciia ghé phu gép thu gon

c. Buoce 3

a. Buoc 1

2. THIET KE HE THONG DIEU KHIEN
CUA GHE PHU GAP THU GON

2.1. Lwu d6 thuét toan diéu khién hé thong
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Hinh 2. Luu do thudt todn diéu khién hé thong

Luu dd thuat toan diéu khién hé thong
duoc mé ta chi tiét trén Hinh 2. Hé théng diéu
khién ghé phu gap thu gon dugc cau triic van
hanh theo mé hinh diéu khién huéng su kién
két hop vong phan hoi v6i bo vi diéu khién
ESP32 lam trung tdm xir 1y. Ngay khi hé thong
duoc cap ngudn, bd vi diéu khién tién hanh
khoi tao cau hinh cac cong ngoai vi dau vao/
dau ra, thiét 1ap giao thirc truyén thong 12C tbc
d6 cao v6i bo chuyén ddi analog-to-digital 16-
bit ADS1115, déng thoi cau hinh céc kénh diéu
ché d6 rong xung (PWM) cap cho driver cong
sudt BTS7960 nhim dua toan b hé théng vao
trang thai san sang. Khi xuét hién sy kién kich
hoat tir giao dién nguoi dung, by xtr 1y trung
tam lap tirc phén tich tin hiéu dau vao dé xac
dinh huéng dich chuyén dong hoc, tir d6 xuét
chudi xung PWM tuong tng diéu khién dong
co thong qua mach cong suit, dong thoi kich
hoat co ché giam sat vong kin theo thoi gian
thuc. Trong sudt hanh trinh chuyén dong ctia co
cAu, thuat toan giam sat va bao vé da tﬁng lién
tuc thu thap dir liéu co 1y dé kiém soat hai thong
s6 trang thai chinh bao gdm vi tri giéi han va

dong dién tai. Cu thé, tin hiéu tir cac cong tic
hanh trinh déng vai tro 1a cac ngit ngoai vi dé
ngét dong co chinh xéc tai cac toa do hinh hoc
xac dinh nham triét tiéu hoan toan va cham
co khi; song song v&i d6, cam bién dong Hall
ACS712 lién tuc 1dy miu dong dién dong cua
dong co dé phat hién kip thoi cac hién tugng
qua tai hoic ket co hoc. Néu gia tri dong dién
vuot qua ngudng an toan dinh murc, hé thong s&
lap tirc dimg cip xung PWM khan cap va kich
hoat tin hiéu canh bao su cb.

Sau khi hoan thanh mét chu ky chuyén dong
chuan hodc xtr Iy xong cac kich ban 16i phan
clmg, bd vi diéu khién tu dong giai phong cac
bién trang thai tam thoi va chuyén cau tric didu
khién vé ché do cho dé tiép tuc tiép nhan cac
lénh thyc thi ké tiép. Viéc tich hop dong thoi
hai kénh phan hoi doc 1ap vé ca vi tri hinh hoc
1an dong dién dong co tao ra mot co ché bao
vé kép ving chéc, nang cao do chinh xac dong
hoc va dép ung day du cac tiéu chuan an toan
k¥ thuat nghiém ngat trong moi trudong phuong
tién giao thong duong ba.
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2.2. Thiét ké phan cing ciia hé thong

Hinh 3. Mach diéu khién ciia ghé phu gdp thu gon

Mach diéu khién ctia ghé phu gap thu
gon duoc thiét ké véi viée su dung b vi
diéu khién ESP32 lam trung tam xur 1y két
hop voi bd chuyén dbi analog-to-digital 16-
bit ADS1115 thong qua giao thirc I2C. Pong
co dan dong dugc diéu khién tdc do theo
nguyén 1y diéu ché d6 rong xung cip cho
mach cong suat BTS7960. Mach diéu khién
ctia ghé phu gap thu gon dugc mé ta chi tiét
nhu trén Hinh 3.

Déi voi dién ap ngudn, dién ap 12V tir
ac quy dugc dua qua bd chuyén doi tang ap dé
tao muc dién ap 24V 6n dinh, cung cip ning
luong cho driver BTS7960 va dong co chip
hanh. Dién ap dc quy 12V dugc ha xubng 5V
thong qua mach giam ap LM2596 dé cap ngudn
cho céc linh kién phuy trg. T mirc 5V, module
DSN360 Mini tiép tuc ha ap xudng 3.3V dé
cung cdp ngudn sach cho vi diéu khién ESP32
va cac mach logic.

4. KET LUAN

Nghién ctru nay trinh béy gial phap
thiét ké va ché tao hé thong ghé phu gap thu
gon nhidm ti wvu héa khong glan noi that va
nang cao tinh linh hoat khi tiép can hang ghé

sau trén cac dong xe 6 to do thi hai cira. Bang
cach tich hop co ciu trugt - 14t da diém cing
hé théng diéu khién vong kin dua trén vi diéu
khién ESP32, ghé phu c6 thé dich chuyén va
thu gon chinh x4c vé phia bang diéu khién. Hé
thong ciing dugc tich hop tinh ning ty dong
ngit an toan khi xay ra qua tai hodc va cham vat
can co khi. Cac két qua thyc nghiém da chung
minh tinh kha thi cia giai phap trong viéc gia
tang dién tich san hiru dung, dong thoi dé xudt
mot hudng tiép cdn méi cho xu hudng thiét
ké noi that da ning trén cac phuong tién giao
thong ¢ nho hién dai. <
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