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TOM TAT

Nhip la (lo xo la) la mot bo phan dwoc sir dung rong rdi trong hé thé'ng treo o to, bén canh
16 x0 xodn va béng hoi. Chirc nang chinh ciia cac logi hé thong treo la hdp thu chan déng va giam
rung. Dt ¢6 nhiéu logi 16 xo khdc nhau, nhip 1 van déng vai tro quan trong, ddc biét trong xe tdi.
Nghién civu nay tdp trung tinh todn g sudt va tan sé dao dong ciia nhip ld don, diwgc mé hinh héa
voi hai logi vit liéu: thép va composite. Két qua cho thay nhip bang vit liéu composite chiu iimg
sudt thap hon va nhe hon so véi thép, giip gidm trong leong xe, tiét kiém nhién liéu va tang tuéi tho
cdc chi tiét may.

Tw khoa: Nhip la; Vit liéu composite; Ung sudt; Tan so.
ABSTRACT

Leaf springs are a widely used component in automobile suspension systems, along with
coil springs and air springs. The main function of suspension systems is to absorb shock and reduce
vibration. Although there are many different types of springs, leaf springs still play an important
role, especially in trucks. This study focuses on calculating the stress and oscillation frequency
of single leaf springs, modeled with two materials: steel and composite. The results show that
composite springs are less stressed and lighter than steel, which helps reduce vehicle weight, save
fuel and increase the life of machine parts.

Keywords: Leaf springs, Composite materials, Stress, Frequency.

1. GIOI THIEU

Nhip 14 13 loai 16 xo dan hdi, ding phd
bién trong hé thdng treo sau clia xe tai va xe
thuong mai dé hap thu chin dong va giam rung
dong [1]. Cau tao gdbm nhiéu 14 nhip, trong dé
1a chinh gan v6i khung xe va cac 14 chia do
lién két bang dai thép [2]. Mot dau bo nhip cb

dinh, dau con lai gan tuy dong dé dam bao linh
hoat [2]. Mit nhip thuong dung dng 16t cao su
dé giam ma sat va dé& thay thé [1]. Ma sat giira
céc 14 nhip co thé gdy mai mon, giam d6 bén va
phat sinh tiéng 6n, do d6 cac bién phap nhu son
chéng ma sat, chén cao su hoic boc kin nhip
dugc ap dung dé cai thién hiéu suat lam viéc

[2].
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Nhiéu nghién ctru qudc té di phan tich
anh hudng cua ma sat va vat li¢u dén d6 bén
cua nhip 14, nhu nghién ctru ctia Rao et al.
(2017) danh gia mé hinh tmg suit va tudi tho
nhip composite [3]. Trong nudc, cac dé tai tai
Truong Pai hoc Bach khoa TP. HO6 Chi Minh
va Truong Pai hoc Giao thong Van tai cling
d3 mo phong mg suét, bién dang va danh gia
giai phap boc nhip nham ting tudi tho [4]. Két
qua déu cho théy viéc str dung vat liéu nhe nhu
composite va cac bién phap boi tron hodc giam
ma sat 1a huéng di hiéu qua trong thiét ké hién
dai [1, 3].

Nghién ctru tap trung vao ing xtr co hoc
ctia nhip 1a sir dung trong hé thdng treo sau ciia
6 to tai. Muc tiéu chinh 1a danh gia ung suat,
tan sb dao dong va do bén moi cua nhip 14 khi
lam viéc trong diéu kién tai trong thuc té, déng
thoi so sanh giita hai loai vat liéu: thép truyén
théng va composite [4]. Nham ting hiéu qua
lam viéc va giam khéi luong xe, nghién ctru
dé xuat thay thé vat liéu thép bang composite
nham cai thién d6 bén, giam tiéu hao nhién liéu
va tang tudi tho chi tiét [3, 4].

2. PHUONG PHAP NGHIEN CUU
2.1. Tinh toan phan tich

Bang phuong phap tinh toan phan tich,
voi tai trong 1000N, chuyén vi va ting suat uén
cua la nhip dugc tinh toan nhu sau:

« Chuyén vi:
3

4F
5= AR 22,34 (mm)

« Ung suat uon:

6F. L ,
5 = 309,91 (N/mm?)

2.2. Vat liéu composite

Vat liéu téng hop composite 1a loai vat
liéu duoc chu thanh tir hai hay nhiéu loai vat
liéu c6 tinh chét vat 1y hoa hoc khac nhau dang
ké ma khi két hop lai tao thanh vat liéu c6 dic
tinh khac véi cac thanh phan vat liéu céu thanh
[1]. Vat liéu duoc c4u thanh c6 nhiing ddc tinh,
tinh chét dic biét vi du nhu manh hon, nhe hon,
ré hon, ... khi so sanh véi vat lidu truyén thong
[2]. Dudi day la cac thong sé vat liéu co ban
cua hai loai vat li¢u composite dugc st dung
trong cong nghiép [3].

Bdng 1. Théng so vt liéu ciia cacbon epoxy va
thuy tinh epoxy

Tinh chit co . | Cacbon T.h vy
hoc Don vi Epox tinh
0 POXY | Enoxy
Mé-dun dan hdi GPa 131,6 43,3
Mé-dun cét GPa 3,5 3,5
Hé s6 Poisson’s 0,28 0,3
Khdi lugng riégng | Kg/m?® | 1550 2100
Ung suat cat MPa 40 65

3. KET QUA VA THAO LUAN

Vi tai trong 1000N dat vao 14 nhip, ta
c6 md hinh chuyén vi va tng suat cua 14 nhip
duogc thé hién nhu hinh 1 duéi day:

Hinh 1. M6 phéng chuyén vi va img sudt cia ld nhip

Két qua so sanh giita hai phuong phép
mo phdng phan tich va tinh toan phan tich duoc
thé hién trong bang 2 dudi day:
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Badng 2. So sanh gitta hai phwong phdp tinh todn
phan tich va mé phong phan tich bang phdn tich
phan tir hitu han.

Tinh Phan

Théne sé toan tich Do sai
8 phan | phin tir | khac
tich hiru han
Chuyén vi (mm) 22,34 26,13 11}5 :
0
Ung suat udn 20,29
(N/mm?) 309,91 | 247,05 o,

Béang so sanh giita két qua tinh toan
phan tich 1y thuyét va phan tich bang phwong
phap phan tir hitu han (FEM) cho thdy c6 sy sai
khéc nhat dinh. V& chuyén vi, FEM cho gié tri
26,13 mm, cao hon so véi tinh toan 1y thuyét 1a

22,34 mm, voi d6 sai khac khoang 14,51%. Vé
g suat udn, két qua tir FEM 13 247,05 N/mm?,
thip hon so v&i Iy thuyét (309,91 N/mm?), v6i
do sai khac khoang 20,29%.

Do chénh I¢ch nay dugc danh gia la
chép nhan dugc trong gidi han ky thuat, do
phuong phap phén tir hiru han c6 kha nang phan
anh chinh xac hon cac yéu t6 hinh hoc phuc
tap, diéu kién bién thuc té va phan b tai trong.
Trong khi d6, phuong phap tinh tay thuong st
dung cac gia thiét don gian hoa. Két qua nay
khang dinh tinh tin cdy cia mo hinh FEM trong
viéc phan tich nhip 14 va c6 thé dung dé hd tro
thiét ké t6i wu hoa chi tiét. Bang 3 thé hién két
qua md phong ng sudt va chuyén vi cia hai
loai vat li€u composite.

Bdng 3. Két qua mé phong g sudt va chuyén vi ciia hai logi vit liéu composite.

PO .. | Ung suit uén theo | Ung suit udn theo Chuyén vi Ung suit
Vat liéu composite .
truc X (N/mm?) truc Z (N/mm?) (mm) Von-Mises (N/mm?)
Cacbon Epoxy 39,97 6,97 88,05
Thuy tinh Epoxy 38,26 14,69 104,24

Béang s6 liéu cho théy su khac biét rod
giita Cacbon Epoxy va Thily tinh Epoxy vé cac
chi tiéu co 1y. Cuy thé, Cacbon Epoxy co tng
sudt udn theo truc X cao hon (39,97 N/mm? so
voi 38,26 N/mm?), nhung Thuy tinh Epoxy lai
6 tmg sudt udn cao hon ¢ truc Z (7,18 N/mm?
so voi 6,15 N/mm?). Vé chuyén vi, Cacbon
Epoxy c6 gia tri thap hon (6,97 mm so véi 14,69
mm), cho thiy kha ning chdng bién dang t6t
hon. Ung sudt Von-Mises ciia Cacbon Epoxy
cling thip hon (88,05 N/mm? so véi 104,24 N/
mm?), chting t6 do bén tong thé cao hon. Nhin
chung, Cacbon Epoxy vuot trdi vé chiu tai, do
bén va chéng bién dang, thich hop cho céac tmg

dung yéu cdu tinh 6n dinh va d6 bén cao, trong
khi Thuy tinh Epoxy phu hop hon cho cac ting
dung yéu cau linh hoat va chi phi thap.

4. KET LUAN

Tir két qua tinh toan phéan tich va mo
phong phan tich da khao sat. Ta c6 thé dua ra
mot sb két luan sau:

- Phén tich va so sanh gitta Cacbon
Epoxy va Thuy tinh Epoxy cho thy Thuy tinh
Epoxy c6 kha ning chiu ung suit uén va dan
hdi tét hon Cacbon Epoxy.
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- Vi¢e st dung vat li¢u moi giup giam
ung suat doi voi ting 14 nhip.

- Khi cac 14 nhip duogc ghép lai thanh
bd nhip, kha ning chiu ing suit cta bo nhip s&
tang 1én nho sy cai thién kha nang chiu tai cua
tung 14 nhip.

- Composite c6 thé thay thé 14 nhip thép
truyén thong, mang lai nhiéu loi ich vé hi¢u
SuAt.

- St dung vat liéu composite giup giam
chi phi, giam trong lugng xe, cai thi¢n hiéu sudt
su dung, kéo dai tudi tho cac chi tiét may, tang
tudi tho cua xe va tiét kiém nhién liéu trong qua
trinh van hanh. <+
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