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Nghien CLTU, danh gia dp bien dang phong 
cua lop xe mo to, xe gan may 

I TS. O A N G V I $ T H A - Cue Ddng kiem Viet Nam 

T O M TAT; T r o n g qua t r inh hog t d p n g , lop hai xe 

m o to , xe gan may ch|u cinh h u 6 n g cCia tai t r p n g , 

toe d p , nh ip t d o , m a sat va lyc q u a n t i n h ly t a m gay 

nen b ien d a n g be m a t gp i la b ien d a n g p h o n g , anh 

h u 6 n g d e n cau t rue lop, co nguy co gay m a t an 

toan cho xe. Hien t u p n g nay t h u o n g xay ra voi cac 

logi lop CO ch i so toe d p cao va cac lop c6 cau t rue 

spi m a n h cheo , soi m a n h c h e o co ds i Do d o , ben 

canh viec d a p u n g cac yeu cau ve t^i t r o n g / t o c d p , 

d a m xuyen, d p ben , lop hoi pha i d a p Crng ch i t i eu 

ve d p b ien d g n g p h o n g Ch i t ieu nay d u q e xac d |nh 

t ren c o s6 d o ch ieu cao b ien d a n g lop t rudc va sau 

khi tug bang th ie t bi chuyen d u n g N g h i d n cCru nay 

g ia i th ieu p h u o n g p h a p t h i i n g h i e m , d a n h gia d p 

b ien d a n g p h o n g lop hoi xe m o to, xe g§n nnay t h e o 

Quy ehuan Q C V N 3 6 . 2 0 1 0 / B G T V T 

TL/ K H O A : D o b ien d g n g p h o n g , lop hai xe m o to , 

xe g a n may, lue q u a n t i n h ly t a m . 

A B S T R A C T : Dur ing t h e p rocess of m o v e m e n t , 

d u e t o i n f l uenc ing by t h e load, s p e e d , t e m p e r a t u r e , 

f r i c t ion a n d cen t r i f uga l inert ial fo rces , t h e 

p n e u m a t i c tyres of mo to rcyc les a n d m o p e d s are 

caus ing sur face d e f o r m a t i o n ca l led d y n a m i c g r o w t h 

d e f o r m a t i o n It a f f ec ted t o the t i re s t ruc tu re a n d t h e 

safety of veh ic le . Th is p h e n o m e n o n , o f t e n occu rs 

w i th tyres wh ich h i g h s p e e d indexes a n d t i res w i th 

b ias-p ly , b ias -p ly be l t ed . There fo re , in add i t i on t o 

m e e t i n g t h e r e q u i r e m e n t s of l o a d / s p e e d , s t r eng th , 

durabi l i ty , tyres m u s t m e e t t h e cnter ia o f d y n a m i c 

g r o w t h Th is c r i t enon is d e t e r m i n e d o n t h e basis 

o f m e a s u r i n g t h e sec t i on h e i g h t of tyre be fo re 

and after t es t i ng w i th spec ia l i zed e q u i p m e n t . This 

s tudy i n t r oduces t h e t es t i ng m e t h o d , assess ing the 

tyre d y n a m i c g r o w t h of mo to rcyc les a n d m o p e d s 

a c c o r d i n g t o Q C V N 3 6 - 2 0 1 0 / B G T V T 

K E Y W O R D S : D y n a m i c g row th , mo to r cyc l e a n d 

m o p e d s p n e u m a t i c tyre, cen t r i f uga l mert ial f o rce 

I . D A T V A N D E 

1 . 1 . Boi canh v a m u c t i e u n g h i e n cuTu 

Vdi eh inh saeh np i dia hoa l inh k ien eho xe m o to , 

xe g a n m a y [9] , nh iJng n a m qua , d u d i sU q u a n t a m eua 

C h i n h p h u da eo n h i e u d o a n h n g h i e p san xua t l op cho xe 

m o t o , xe g a n m a y ra dd i d a p ufng n h u cau san xua t lap 

rap t r o n g nude . H ien nay, t h i t r U d n g san xuat l op xe m o 

t o , xe g a n m a y ta i V ie t Nam c h i e m Uu t h e so vd i l op n h a p 

khau (Hinh 1.1) [8 ] , d i k e m vd i sU pha t t n e n d o la eong 

tae d a m bao chat lUpng lop. Viec k iem soat cha t l u g n g 

l o p t h o n g q u a t h d n g h i e m la m o t t r o n g nhUng giai p h a p 

n a n g cao cha t l u o n g l inh k ien , p h u o n g t i e n , d a m bao an 

t o a n khi t h a m gia g iao t h d n g . 

/^SanxuSttai Vi$t Nam • Nhap khau 

2013 2014 2015 2016 2017 2018 2019 

(Nguon: Cue Dang kiem Viet Nam) 
Hinh 1.1: So lupng kieu loai lop sin xuat va nhip khau 

tu nam 20 7 3 din nam 2019 

Lop ho i la l i nh k ien q u a n t r p n g cua xe m o to , xe g a n 

may. T rong qua t r i n h sir d u n g , l op t i e p xuc trOc t i e p vd i 

m a t d u d n g , eh iu a n h h u d n g cua tai t r o n g , t oe d o , nh ie t 

d p , ma sat va lUc q u a n t i n h ly t a m gay n e n b ien d a n g be 

m a t g p i la b ien d a n g p h o n g (sau day gp i ta t la d p b i e n 

d a n g p h o n g ly t am) , a n h h u d n g d e n cau t r ue Idp, eo 

n g u y eO gay m a t an t o a n ehuyen d p n g cua xe (Hinh 1.2). 

N g o a i v iec d a m bao kha n a n g t r u y e n lUc, kha n a n g ch iu 

ta i , t a o d o e m d i u , d u y t r i h U d n g c h u y e n d o n g , l o p xe m o 

t o , xe g a n m a y eon pha i d a m bao ve eau t n i e l o p t h o n g 

qua ch i t i e u d o b i e n d a n g p h o n g ly t a m . 
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Hinh 1.2: Hiin tupng lop bi hdng do bibUn dang phdng ly tim 

Phep thd dp bien dang phong ly tam duoc thUc 
hien sau khi thCr tai trong/toc do [3], tren eo sd xac djnh 
ty so g\Qa chieu cao phu bi mat c3t ngang lop sau khi 
thCr (Hĵ ^) va trUdc khi thif (H). Cac gia tri Ĥ ^̂  v^ H duoc 
do bang thiet bi chuyen dung sU dung eong nghe do 
khoang each bang laser. 

Nghien cufu nay gidi thieu phuong phap thCrnghiem 
do bien dang phong ly tam cua lop xe mo to, xe gan may; 
thuc nghiem danh gia chat lupng cua 20 mau lop theo 
quy chuan ky thuat QCVN 36:2010/BGTVT. 

1.2. Doi tucmg va phuang phap nghien cufu 
Doi tuong nghien cUu la cac loai lop xe mo to, xe 

gSn may co cap tdc do tCf 150 km/h trd len (tuong duong 
cap P) va la Idp manh cheo hoac manh cheo cd dai (lop 
loai(b)va(c)rHinf)2.;;j. 

Phuong phap nghien cdu dUa tren co sd ly thuyet 
v^ do do bien dang phong ly tam, thUe hien thCf nghiem 
thuc te tren thiet bj chuyen dung va danh gia ket quci 
theo quy dinh cua Quy chuan QCVN 36:2010/BGTVT 
(tuong duong vdi tieu ehuan eua the gidi UNECE No.75). 

2. c a s d NGHIEN CÔ U 
2.1. Cdsdiy thuyet 
Lop xe mo to, xe gan may eo cau tao gom nhieu Idp 

lien ket vdi nhau (Hinh 2.1) [12,13]. Khii nang chiu tai phu 
thugc vao kieu loai va so lupng ldp manh. Khi ehiu tac 
dong cua tai trpng, toe do trong mpt khoang thdi gian 
nhat djnh gay bien dang cac Idp lien ket, khi do dudi anh 
hudng eua luc quan tinh, cac phan tilf Hen ket nay lam 
biendangbemat lop, thay doi ban kinh lop [10,11]. 

a) Manh hudng tim b) Manh cheo c) Manh cheo co dai 

I - Ldp trong: 2 - Ldp manh: 3 - Ldp dai. 
4 - Hoa Idp. 5 - Thanh ben; 6 - Tanh lop 

Hinh 2.1: Cau tao lop xe md td, xe gan miy 

Qi xac djnh do bien dang phong ly tam, ta do ehieu 
cao be mat lop trudc va sau thCr thong qua mgt dau do 
khoang each bang laser (Hinh 2.2). Oau do nay co the 
dich chuyen theo hai phuong doe, ngang va quay quanh 
true eua no. 

Hinh 2.2: Nguyin ly do 

Chieu eao be mat lop H dugc xac i^nh theo cac 
cong thdc sau: 

0) 

(2) 

(3) 

D 

(4) 

Trong do: 
- D - Dudng kinh 13p vanh (mm); 
- L - Khoang each tis dau do den tam banh xe (mm); 
- L̂  - Khoang each tU dau do den diem do tren be 

mat lop (mm); 
- a - Gdc quay cua vj tri dau do so vdi tam banh xe (rad); 
- P - Goe quay cua dau do quanh true (rad); 
- x ,̂ ŷ  -Toa do vj tri dau do (mm). 
Nhu vay, gia tri can do la: tpa do (x ,y), gdc quay [J 

va khoang each L̂ . Viee xac djnh gia tri ehieu cao be mat 
ldp ban dau (H) dugc thue hien khi eho lop quay vdi gia 
trj nhd, khi do H^ ^ duoc thuc hien khi lop quay vdi gia trj 
cap toe dp quy djnh. 

2.2. Quy djnh ve thuT nghiem va chi tieu tfinh gii 
Phep thif dp bien dang phdng ly tam dUOe thUc 

hien theo Quy ehuan QCVN 36:2010/BGTVT [3] vdi eic 
quy dinh dUa tren dieu kien thUc te cua Viet Nam va tham 
khao mgt so quy dinh quoc te nhu Bdng 2.1 [3,4,5,6,7]. 

Bing 2.1. Cac quy djnh lien quan din phep thd 

S6 hieu 

QCVN 
36:2010/BGTVT 

TCVN 6771:2001 

Ten tieu chuan, quy chuSn 
Quy chuan ky thuat quoc gia v^ 
lop hoi xe mo to, xe gan may 

Phuong tien giao thong dUdng 
bo - Lop hoi mo to va xe may - Yeu 
cau va phuong phap thCf trong 
cong nhan kieu 
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So hieu 

UNECE No.75 

15015627:2005 

Ten ti^u chuan, quy chuan 

Uniform Provisions concerning 
the approval of pneumatic tyres 
for motor cycles and mopeds 

Automotive vehicles - Pneumatic 
tyres for tw/o and three-whelied 
motor vehicles - Speeifieation 

Theo quy dmh eua QCVN 36:2010/BGTVT, lop hoi xe 
mo to, xe gan may dUOc eoi la dat yeu cau sau khi thd 
nghiem do bien dang phong iy tam neu dap Ung gia tri 
gidi han dUdng cong phu bi theo Bong 2.2: 

Bing 2.2. Gii trj gidi han dudng eong phu bi 

Cap tdc do 

P/Q/R/S 

T/U/H 

Tren 210 km/h 

^•dvn 

Loai sijf dung 
binh thifcrng 

Hxl.lO 

Hxl,13 

Hxl,16 

Loai sijr dung di 
tuyet va dae biet 

Hxl,15 

Hxl,18 

/ 
3. QUYTRiNH THOT NGHIEM 
3.1. Thiet bj thCf nghiem 
Thiet bj thCr nghiem cd cau tao nhU Hinh 3.1, gom 

bdn phan chinh: 
- Cum CO khi: Gom khung gia dd, long bao ve va cum 

gia truot. Cum khung gia dd dUOc ehe tao vdi khoi lUdng 
Idn nham khCf rung lae cho he thong. Cum gia trUcrt ed 
the di chuyen theo chieu doe va ngang dUoe dieu khien 
bang may tinh, e6 the xac djnh chi'nh xae vi tn cua dau do. 

1 - May tinh dieu khien; 2 - TO dieu khien: 3 - Cum gia trugt: 
4 - Dau do; 5 - Mau thd. 6 - Dpng co di$n; 7 - Khung gia do thiet bj 

Hinh 3.1: Thiet bi thu nghiim 

- He thong dan dpng quay mau thd: Su" dyng dgng 
CO dien xoay ehieu 3 pha, ket hop vdi bien tan de xae 
dinh ehinh xac van toe can quay eua mau thCr. 

- Dau do: SCf dung eong nghe laser de do khoang 
each. Dau do duoc gan tren cum gia trUot, cd the chuyen 
dpng doe, ngang tren mat phang, dong thdi ed the tu 
quay quanh true. Vj tri va goe quay cua dau do dUOc gCfi 
ve may tinh de xac dinh chieu eao phu bf be mat lop theo 
eong thdc (1). 

- He thong dieu khien: May tinh dieu khien ket 
hop vdi phan mem chuyen dung eho phep dieu khien 
thiet bj thue hien eae phep thCf vdi giao dien nhu Hinh 
3.2 (trong do co thiet lap thong so dau vao, hien thi 
thong so dau ra, theo doi ket qua trong qua trinh thCf 
nghiem va xuat ket qua ra bao eao). Tat ea cac thong 
so tU cam bien truyen ve deu dupe kiem soat tren man 
hinh hien thi. 

_ i _ f 

.Q 
Hinh 3.2: Giao diin phan mem dieu khiin 

Thdng so ehu yeu cua thiet bi th i i nghiem nhu 
Bang 3 1. 

Bing 3.1. Thdng so thiet bi thunghiem 

Tong quat 

Kieh thudc bao (DxRxC) 

Khdi luong 

Toe dp tdl da be mat lop 

Cdvanh nho nhat 

Cdvanh Idn nhat 

3x2,1x1,8 (m) 

1,8 tan 

350 km/h 

300mm 

1.000mm 

Dau do (laser) 

Do phan giai 

Dai do 

Tan so do 

0,8Mm (0,0015% eiJa dai do) 

50mm 

20 kHz 

Dong CO dien dan dong 

Toe do 

Cong suat 

Dienap 

Tan so 

Bien tan 

3300 rpm 

5,5 kW 

400 V 

50 Hz 

7,5 kW 

3.2. Mau thif 
Lua chpn 20 mau thCf la cac kieu loai lop xe mo to, xe 

gan may thdng dyng san xuat tai Viet Nam va nhap khau 
detien hanh thCf nghiem (Hinh 3.3) 
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Cdlop 
I CJipt4i I So I ^ , ^ I ^̂ ^ 

I I'r^: ' ^P, (mm) (mm) luAn toe do I manh , , 

Hinh 3.3: Miu tiiu dien hinh 

3.3. Quy trinh thCf nghiem 
Sau khi thif tai trong/toc do, thuc hien phep dp bien 

dang phong ly tam gom eae bade co ban sau: 
- Hieu ehuan mau thCf; 
- Kiem tra thiet bj va he thdng dieu khien; 
-Lapdatmau thilf; 
- Cai dat thong so dau vao; 
- Hieu chfnh vi trf ban dau cua dau do so vdi tpa dp 

trgng tam cua banh xe (gpi la vi tri"0"). 
-Tien hanh thif nghiem vdi thdi gian thCf la 5 phut; 
- Ket thuc qua trinh do, danh gia ket qua thd nghiem 

va thao mau thd. 

4. K^T QUA vA T H A O LUAN 

Sau khi thCr nghiem tren thiet bi chuyen dung, ket 
qua thLf nghiem cua 20 mau thd nhUSdng 4.1 va Hinh 4.1. 

Bing 4.1. Kit qui thu nghiim 

Mau 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Cdlop 

60/90-17 

70/90-17 

80/90-14 

120/70-17 

90/90-14 

80/90-17 

90/80-17 

3.00-17 

80/80-17 

70/80-17 

80/90-17 M/C 

70/90-17 M/C 

2.25-17 

2 50-17 

2.50-17 4PR 

130/60-13 

Cap tai 
trong, 
tdc do 

30P 

38P 

40P 

64S 

52P 

SOP 

46P 

SOP 

47P 

35P 

SOP 

38P 

33P 

43 P 

38P 

S3P 

So 
ldp 

mdnh 

4 

4 

4 

6 

6 

6 

4 

6 

6 

4 

6 

4 

4 

6 

4 

4 

H 
(mm) 

S7 

65 

72,5 

86,7 

82,2 

73 

74,2 

82,3 

67,8 

59 

75,9 

64,2 

67 

68,9 

69,3 

81,2 

" d ^ 
(mm) 

S9 

67 

75 

89 

84 

75,8 

78,4 

85 

70 

62 

77,5 

66 

69,3 

70 

72 

86,2 

Ket 
luan 

Dat 

Dat 

Dat 

Dat 

Oat 

Dat 

Dat 

Dat 

Dat 

Dat 

Dat 

Dat 

Dat 

Dat 

Dat 

Oat 

17 

18 

19 

20 

! 70/90-17 K6 1 

'70/90-17 43S 

80/90-17 505 
1 

90/80-17 465 

38P 

43S 

505 

46S 

4 

6 

6 

4 

65,5 

67,1 

76,3 

74,2 

67 

74 

84,1 

81,7 

Dat 

Khong 
dat 

Khong 
dat 

Khong 

Hinh 4.;.' Kit qui thu nghiim mpt miu diin hinh 

TU ket qu^ tai Bang 4.1 ta cd mpt so nhan xet sau: 
-Co4thdng so anh hudng den dp bien dang phong 

ly tam cua lop: cap tai trpng, cap tdc dp, ap suat Idp va sd 
lUOng ldp manh. Khi thiet lap quy trinh thilf nghiem theo 
quy ehuan, ap suat lop da dUOe kiem soat, do do chu yeu 
cd 3 thdng so anh hUdng den dp bien dang phong ly 
tam. Cae ldp ed kha nang ehiu tai Idn (td eap 50 trd len) 
thudng ed 6 Idp manh (mau sd 4, 5, 6, 7,11), lop ed cap 
tai trong nhd hOn thudng ed 4 Idp manh. 

- Cd 3/20 mau khdng dat (ty le 15%), gia trj H^^/H 
Idn hon 1,1. Dua tren ket qua cua cac mau khong dat 
(mau 18, 19, 20), ta thay rang cap tai trpng, cap toe dd 
anh hudng Idn den dp bien dang phong ly tam. Cac mau 
nay ed ket eau giong vdi eac mau so 2, 6, 7 nhung tang 
cap tai trpng hoac cap toe dp, mac du cd sd Idp manh 
tang len 6 Idp nhung ket qua van khdng dat yeu eau. 

- Cac mau c6 cap tai trgng idn nhUng chi cd 4 Idp 
manh (mau sd 7,16), ty le H^ ^H tang, do gia trj Ĥ  ̂  tang. 
De dam bao kha nang ehju tai eung nhu do bien dang 
phong ly tam, viec tang cap tai trgng phai dong nghTa 
vdi tang so Idp manh. Xu the hien nay la mpt sd kieu loai 
lop xe mo to, xe gan may da chuyen dan sang lop manh 
hudng tam do kha nang chju tai tot hon. 

5. KET LUAN 
Viec kiem soat chat lupng Idp thong qua thdnghiem 

la mpt trong nhdng giai phap nang cao ehat luong hnh 
kien, phuong tien, d^m bao an toan khi tham gia giao 
thdng. Trong do, dp bien dang phong ly tam la hang mue 
thCf quan trong. 

Phep thd dupe thye hien tren eo sd do chieu cao 
be mat Idp trUde va sau khi thd, sd dyng eong nghe do 
khoang each bang laser tren thiet bi hien dai, ed do ehinh 
xae eao, dam bao ket quS thil nghiem ed dd tin eay. 
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Quy trinh thCf dap ufng Quy chuan QCVN 36:2010/ 
BGTVT (tuong dUong vdi tieu chuan quoc te UNECE 
No.75, ISO 15627:2005). Ngoai ra, ed the md rong de thCf 
nghiem eho cac loai lop d to con va 616 t^i nhe. 

Tii ket qua thCf nghiem eho thay can kiem soat chat 
ehe chat luong lop san xuat trong nude, nhap khau va 
lam phu tung thay the. 

Ket qua nghien cufu nay ben canh viec phuc vu eho 
cong tae quan ly edn phuc vu cho nghien cdu khoa hpc, 
nghien cdu phat tnen san pham lop va giup ich cho eong 
tac dao tao. 
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