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RESEARCH AND MANUFACTURING A DRIVER SEAT SUSPENSION SYSTEM ON
PICKUP TRUCKS TO INCREASE THE COMFORT OF THE DRIVERS
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'Truong Pai hoc Nong 1am Thanh phd H6 Chi Minh

Trudng Cao ding Giao thong Van tai Trung wong 6
TOM TAT

Trén cdc phwong tién co gidi, hau hét cac ghé ldi c6 hé thong nang cao dg ém diu thuong
chi dwoc dp dung cho mét s6 loai xe chuyén dung, cdc xe du lich va xe ban tdi do c6 khéng gian bo
tri bi han ché nén khéng dwoc trang bi loai ghé nay. Trong nghién ciru nay, tac gid trinh bay nguyén
civu cdi tién tir mot ghé ldi thong thuwong thanh mot ghé 1di ¢é tich hop mét hé thong treo ndng cao
do ém diu cho nguoi lai dya trén mo hinh tinh toan dao dong mot khoi lwong. Két qua nghién curu

cho thcfy do ém diu dwoc cai thién va co kha nang wng dung trén thuc té.
T khoa: Hé thong treo ghé ldi; M6 hinh dao déng mét khoi heong.
ABSTRACT

On vehicles, driver's seats with comfort enhancement systems are usually only equipped
for some specialized vehicles, other vehicles such as passenger cars and pickup trucks are not
equipped with this seat due to space limitations. In this study, the author presents a study to improve
a conventional driver's seat into a driver's seat with an integrated suspension system to increase the
comfort of the driver's seat based on model for calculating the vibration of a mass. The results of
the study show that the comfort level is improved and can be applied in practice.

Keywords: Driver's seat suspension system, Model for calculating the vibration of a mass. &
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1. TONG QUAN

D0 ém diu cho nguoi 1ai 1a mot ti€u chi
quan trong, d6 ém diu gitp cho ngudi 1ai c6 thé
giam mét moi va tang hiéu qua lam vi¢c trong
qué trinh diéu khién phuong tién co gi6i. Trén
cac phuong tién co gidi, hau hét cac ghé 1ai co
hé théng nang cao d¢ ém diu thuong chi duogc
ap dung cho mot s6 loai xe chuyén dung, xe
tai, xe khach c& 16n, may kéo [1]. Pac diém
chung vdi céc loai xe nay la c6 khong gian 1am
viéc 16n, khong gian bé tri thiét bi 16n, do d6 dé
dang b tri thém céc thiét bi. Ddi vé6i cac xe du
lich va xe ban tai thi déu bi han ché vi khong
gian bén trong nho, chiéu cao xe thip nén chiéu
cao tir mat san dén bé mat ghé ¢6 nhiéu han
ché do d6 khong duoc trang bi cac loai ghé co
tich hop hé thdng treo. Mot sé cac nghién ctiu
trén thé gidi da chi ra rang, co thé nang cao do
ém diu bang viéc thay thé mot ghé 14i thong
thudng bang mot hé théng treo ghé, tuy nhién
cac nghién ctru ndy co cac phan tir phirc tap [2].
Trong nghién clru nay, tac gia trinh bay nghién
clru cai tién tir mot ghé 14i thong thuong thanh
mot ghé 1ai c6 tich hop mot hé thong treo nang
cao do ém diu cho nguoi lai dya trén mo hinh
tinh todn dao dong mot khéi lugng. béi tuong
ap dung 1a mot xe 6 tO ban tai, ghé 1ai dugc cai
tién thanh mot hé thong treo ghé 1ai cho phép
nang cao dJ ém diu, két cAu cua hé théng treo
ghé mai nay co kich thudc nho gon, co thé dé
dang lap dat va dé dang ché tao.

Két qua nghién ctru cho thay do ém diu
dugc cai thién dang ke vé gia toc thang dimg va

bién d6 dao dong cua ghé khi 1am viéc.

2. CO SO XAY DUNG HE THONG TREO
GHE LAI

Trong nghién ctru xay dung hé théng
treo ghe 1ai, tac gia su dung mo hinh tinh toan

mot khéi luong véi cac thong s6 két cAu duoc
xac dinh tir xe 0 t6 ban tai Mitsubishi L200.

b)
Hinh 1. a) M6 hinh vt Iy hé dao dong hé thong
treo ghe lai; b) Mo hinh toan hé dao dong hé
thong treo ghé ldi

Tt céac luc va phan lyc dugc mo ta trong
hinh 1b, trong d6 z, mo6 ta cyuyén dich mép mo
cua than xe, z, mo ta chuyén dich cua ghé lai,
ta c6 phuong trinh vi phan mo ta dong luc hoc
ctia hé thong treo ghé [4]:

M.2, +C.(z; —29) +K.(2; —25) =0(1)

Tir phuong trinh (1), ham truyén mé ta
dong luc hoc dugc xay dung theo hinh 2:

Hinh 2. Ham lruyén mo ta dong luc hoc hé dao
dong ghe lai

Dé tinh toan khao sat, tinh toan tdi uu
cling nhu mé phong cac két qua, nghién ctru
sir dung méi trudng simulation trén nén tang
LabVIEW, mo6 phdng tinh toan dong luc hoc
dao dong hé thong treo ghé 1ai dugc xay dung
trong moi truong simulation nhu hinh 3:
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Hinh 3. M6 phong, tinh toan dong luc hoc hé
thong treo ghé lai trén moi truong simulation

3. THUAT TOAN TOI UU XAC DPINH
THAM SO KET CAU CHO HE THONG

3.1. Xay dung ham muc tiéu cho bai toan
chon dj cirng 16 xo phu hop

Pé xay dyng bai toan tdi wu cho cac
tham s6 didu khién, nhom tac gia st dung
phuong phap Tim kiém vét can (Complete
search), qua trinh tinh toan trén mdi budc duoc
tai cau trac bang cac tham sb khi thay ddi cac
budc tinh toédn [2].

Céc thong so két cau gom:

— Trong luong ngudi va ghé ldi M =
[5S50(N):750(N)];

— Do cung treo dugc chon trude trong
khoang gié tri C = [2000 (N/m):6000(N/m)];

— Trong hé thdng treo ghé duoc cai tién,
phan tr giam chan duoc luoc bo dé don gian
héa két cdu trong viéc thr nghiém va ché tao
thiét bi, do d6 K = 0 (Ns/m).

Cac thong s6 duoc xac dinh trén bé thir
dao dong tai Truong Pai hoc Nong Lam Thanh
phé H6 Chi Minh [3].

Ham muc ti€éu mo ta bai toan dugc phat
biéu:
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Fo( € )—RMS;
Q=(7,.2y.M0)

{ o:Max[FFT{z, (®)}<1,5
0,5.Max(7;)<Max(Z;)<Max(%;)
0,5.Max(z)<Max(z;)<Max(z)

Ham muc ti€éu phu thudc céc tham )
theo mién thoi gian: Gia tde, van tée va dich
chuyén ctia khoi luong ghé. Tan sé o 1dy tir phd
nang luong cua chuyén dich ghé, gia tri toi wu
dugc tinh toan bang gid tri hiéu dung (RMS —
Root mean square) cta cac gia tri thu duogc.

3.2. X4y dung thuit toan dung cho viéc tinh
toan tdi wu

Giai thuat dugc mo ta bang luu do thuét
toan t6i wu nhu trén hinh 5.

Tur gidi thuat trén, nhom tac gia 1ap trinh
phan mém tinh toan t6i wu trén LabVIEW [5].

Hinh 4. Ldp trinh phan mém tinh todn t6i wu
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Hinh 6. Két qua viing cdc gid tri toi wu

Bing tap hop cac gia tri tdi uu twong
(g voi gia tri gia toc ctia ngudn kich thich,
tac gid tinh todn gia tri binh phuong trung binh
cua cac gia tri tdi wu cho dugc gia tri tdi wu hoi
tu cua do cung 16 xo tuwong Ung la 17781,19
(N/m).

4. CHE TAO VA THU NGHIEM

Tac gia thuc hién ché tao thar nghiém
hé thdng treo ghé 1ai theo hinh 7. So d6 bd tri
thi nghiém dugc mo ta theo hinh 8, trong do
cac cam bién gia toc duoc lap dat trén phan
ghé va than xe, dé so sanh hiéu qua ctia ghé lai
c6 hé thong treo va ghé 1ai thong thuong (lién
két ctmg voi than xe). Thiét bi do ludng va thu
thap sd liéu str dung thiét bi NI myRIO-1900 1a
thiét bi nhang thoi gian thuc duoc thiét ké boi
National Instruments.

Hinh 7. Ché tao ghé ldi c¢6 hé thong treo

Hinh 8. So' do bé tri thi nghiém

Két qua thi nghiém két hop bé thu
nghiém hé thong treo Videoline 2304 cua hing
Cartec theo nguyén ly Eusama:

[N

S

Hinh 9. Thi nghiém véi bang thir hé thong treo.
RMS ghé = 0,44 m/s’;
RMS kich thich = 0,46 m/s’

e

Hinh 10. Thi nghiém véi bang thir hé thong treo.
RMS ghe = 0,57 m/s?;
RMS kich thich = 0,74 m/s*

Két qua thi nghiém véi kich thich than
xe diéu hoa tan so thap:

Hinh 11. Thi nghiém véi kich thich tan s thap.
RMS ghe = 0,33 m/s’; RMS kich thich = 0,48 m/s’
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Hinh 12. Thi nghiém véi kich thich tan so thap.
RMS ghé = 0,38 m/s’; RMS kich thich = 0,72 m/s’

Déi véi cac thi nghiém véi tan s kich
thich cao, dung bé thi nghi¢m theo nguyén
ly Eusama, gia toc cua ghé lai giam it nhat 1a
4,3% (Hinh 9), gia tbc ghé 14i giam nhiéu nhét
12 22,9% (Hinh 10).

Dbi v6i cac thi nghiém véi tan sd thap
bang cac kich thich diéu hoa, gia toc giam it
nhat 1a 31,25% (Hinh 11), gia toc ghé lai giam
nhiéu nhat 1a 47,22% (Hinh 12).

Tuy nhién, vdi gia tde giam da dat duogc,
ghé 14i v&i hé thdng treo c6 do cung treo don
thuan cho théy van con ton tai viéc kha nang tat
dan cham trong truong hop khi dang hoat dong
v6i kich thich tan sb cao ma ngudn kich thich
giam nhanh.

5. KET LUAN

Thong qua cac két qua nghién ctu da
cho théy do ém diu ctua nguoi 1ai da dugc cai
thién dang ké. Két qua thir nghiém cho thay, gia
tdc cua ghé 14i c6 hé thong treo c6 thé giam di
cao nhit 14 47,22% so v6i ghé 1ai thong thuong
glup tang d6 thoai mai cho nguorl 141, tuy nhién
can cai tién dé khac phuc viéc tit dan kém tai
truong hop ngudn kich thich tin s cao giam
dot ngot. Tac gia da ché tao thir nghiém thanh
cong mot hé thong treo ghé 1ai voi két cau nho
gon, ¢ kha ning ap dung thyc té cao. Th6ng
qua cac nghién ctru tinh toan, tac gia dé xuat
can c6 cac nghién ctru tiép theo dé co thé nang
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cao hon nita hi¢u qua lam viéc cua ghé 141 voi
su hd tro cta cac hé théng diéu khién ty dong,
b6 sung thém céc tham s két cAu cua hé thong
treo ghé 14i dé co thé téi wu hon hoat dong cua
ghé 14i giup nang cao do ém diu cho ngudi lai.
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