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Nghien cuu, danh gia chat luyng lop xe mo to, xe gan may 
bang phep thir dp ben dam xuyen 

• TS. BANG VI I T H A - Cue Dang kiem Viit Nam 

TOM TAT: Kiem soat chat lugng lop thong qua thu 
nghiem mau dien hinh vs giam sat qua trinh sSn 
xuat la mgt phuong thuc tien tien, hien duQC ap 
dung rgng rai tren the gioi Ngoai cac thep thu ve 
t^i trgng/toc dg, dg ben mdi, lop xe mo td, xe gan 
may con ph^i thd nghigm dg ben dam xuyen Phep 
thu nay mo phong hien tuong khi lop xe b| dam 
bdi cac V3t sac nhgn tren dudng, Ket qu^ danh gia 
bang muc nang lugng dam xuyen tren co sd do 
luc va chuyen v| cua mui dam Nghien cuu nay giai 
thieu phuong phap thd va thuc nghiem danh gia 
chat lugng lop hoi xe md to, xe g in may bing phep 
thd dg ben dam xuyen theo Quy chuan QCVN 
36 2010/BGTVT (tuong duong UNECE No,75), 

TLf KHOA; Og ben dam xuyen, lop hoi xe mo to, xe 
gan may, chat lupng 

ABSTRACT: Contrglling tyre quality through 
testing the typical sample and monitoring the 
production process is an advanced method, which 
is now widely applied in the world. In addition to 
testing method on load/speed, fatigue strength, 
tyres of motorcycles and mopeds must also ensure 
penetration strength This test simulates the 
phenomenon gf a tyre being struck by sharp things 
on the road. The result is assessed by the energy 
level which calculated by the penetrating force and 
transposttion of the prick This study introduces the 
testing and empincal method to assess the quality 
of pneumatic tyres of motorcycles and mopeds by 
the strength test according to QCVN 36.2010/ 
BGTVT (equivalence UNECE No 75), 

KEYWORDS: Strength test, motgrcycle and 
mopeds pneumatic tyre, quality. 

I.DATVANDE 
1.1. Boi cSnh va muc tieu nghien c i ^ 
Hien nay, thi trUdng san xuat lop xe md td, xe gan 

may tai Vtet Nam dang chiem Uu the so vdi lop nhap 
khau [7,8]. Dl kem vdt do la cong tac kiem soat ehat luang 
lop thong qua thd nghiem mau dien hinh va giam sat 
qua trinh san xuat. 

Lop ket hap vdi vanh tao thanh cum banh xe ddng 
vai tro lien ket than xe vdi mat dUdng, dam bao kha 
nang truyen lUc, kha nang ehiu tai, tao dp em diu, duy tri 
hudng ehuyen dpng [9,10]. Do dd, Idp xe mo to, xe gan 
may phai dam bao eac yeu cau sau [1 ]: 

- Tai trgng/toc do [load/speed): Danh gta kha nang 
ehiu tai cua Idp vdi toe dp thay doi theo chu trinh. 

- Bien dang phong ly tam (dynamic growth): Danh 
gta bien dang be mat Idp dudt anh hUdng eua \Uc quan 
tinh khi chiu tae dong eua tai trpng, tdc do trong mpt 
khoang thdi gian nhat dtnh. 

- Dp ben mot (endurance): Danh gta dp ben moi eua 
lop theo thdi gian thCt nghiem dUa tren mdc tat thay ddl 
theo ehu trinh. 

-Ddbendamxuyen(5trengt/7fest):Danhgiadpben 
eua lop theo mUe nang luang dam xuyen. 

7 - Lap trong: Z - Ldp manh: 3 - Ldp dai: 
4 - Hoa ldp; 5 - Thanh ben; 6 - Tanh ldp 

Hinh 1.1: Cau tao lop xe mo to, xe gan may 

Cac chi tieu nay da dupe quoe te ap dung va dUa 
thanh quy dinh. 

Lop xe CO cau tao gom nhieu Idp lien ket vdi nhau 
[11,12] (Hmh 1.1). tiep xue trUe tiep vdi mat dudng, chiu 
anh hudng eua tai trong, toe dp, nhiet dp, ma sat va 
ehiu tac dpng eua eac vat the tren dudng. Phep thU 
do ben dam xuyen md phong hten tuong khi lop xe bi 
dam bdi cac vat sac nhon (Hinh 1.2). Ngay nay, mot so 
loai xe khi di tren dta hinh phUe tap thudng sd dung 
lop gia cudng {reinforced), tang kha nang chiu tai va 
tang dp ben dam xuyen. 
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Hinh 1.2: Ldp xe bi vat the dam xuyen 

Phep thd dp ben dam xuyen duoe thuc hien tat 
nhieu vi tri khae nhau tren ehu vt be mat Idp. Ket qua 
duac danh gia theo mUe nang luong dUa tren luc dam 
xuyen va ehuyen vi cua mut dam, trong do ed quy dinh 
kieh thude mut dam va ap suat lop. 

Nghien eUu nay gidi thieu phuong phap thd do ben 
dam xuyen ldp xe mo to, xe gan may; thtic nghiem danh 
gia chat lupng cua 10 m^u lop theo quy ehuan ky thuat 
QCVN36:2010/BGTVT[1]. 

1.2. Doi tuong va phUcmg phap nghien ciiTu 
Doi tuong nghien cdu la cac loai Idp xe md td, xe 

gan may dUOc san xuat tai Viet Nam va nhap khau tU eae 
nude tren the gidt, 

Phuong phap nghien eUu dUa tren co sd ly thuyet ve 
do ben dam xuyen theo mdc nang luong, thue nghiem 
tren thiet bi ehuyen dung va danh gia ket qua theo Quy 
chuan QCVN 36:2010/BGTVT (tUOng dUOng vdt tieu 
ehuan cua the gldi ISO 10231). 

2.COSdNGHl£NC0rU 
2.1. Co sd ly thuyet cua phep thii 
Sa do nguyen ly xac dinh nang lUpng dam xuyen 

nhu Hinh 2.1. Dpng co vdi chuyen dgng quay eua true 
thong qua co eau vit me tao ra ehuyen dpng tinh tien 
theo phuong thang dUng cua cum banh xe, Vi tri ban dau 
(Pg) duac thiet lap khi mui dam bat dau tiep xuc vdl be 
mat lop. Gia tri P, dugc do thdng qua cam bien chuyen vj 
sddung eong nghe encoder tUtinh dp chfnh xae eao. Khi 
cum banh xe dieh ehuyen theo phuong thang ddng, nam 
cham gan tren gia trUpt se dich ehuyen theo, cam bien 
do ehuyen vj cho ra ket qua chuyen vl ei!ia eijm banh xe. 

Nguyen 1^ do ehuyen vl bang encoder tU tinh nhu 
so do Hinh 2.2 [13]. Cam bien gom: bp chuyen doi xung, 
dng dan sdng va nam cham. Xung dien ngan dUOc tao 
ra theo dng dan sdng dt qua tU trUdng cua nam eh^m. 
Khi xung nay tUong tac vdi tU trudng eua nam eham tao 
ra mpt xung sieu am phan hoi. Toe dp eua xung sieu am 
nay duac djnh trUdc. Khi dd, chleu dai dich chuyen cua 
tU trudng duoe xac dmh thong qua thdi gian phan hoi. 

Xyng dier 

Hinh 2.2: Nguyen ly do ehuyen vi[13] 

Liic dam xuyen (F) dUoc do dong thdi vdi ehuyen 
vi, sd dung cam bien do luc [loadcelf) gan phia dudi mui 
dam. Phep do dugc thiet lap vdi hai gidi gian: liie dam 
xuyen Idn nhat (F̂ _̂) va chuyen vt nho nhat (P ) tuy theo 
dteu kien nao den trUde. 

Nang lupng dam xuyen (W) duoe tinh theo cdng 
thUesau: 

„ , Fy.P 
2000 

P = P^-P, 

(1) 

(2) 
Trong do: 
- F - LUc dam xuyen (N); 
- P - Khoang dieh chuyen cua banh xe theo phuong 

thang dUng (mm); 
- Pj, - Vi tri ban dau cija banh xe (mm); 
- Pi - Vi tri do cua banh xe (mm). 
2.2. Quy djnh ve thiJrnghiem va chi tieu danh gia 
Phep thCr do ben dam xuyen duoc thuc hien theo 

Quy ehuan QCVN 36:2010/BGTVT vdi cac quy dinh dUa 
tren dieu kien thue te eua Viet Nam va tham khao mot sd 
quy dtnh quoe te nhU Bdng 2.1 [2,3,4,5,6]. 

Bing 2.1. Cae quy dinh lien quan 

So hieu 

QCVN 36:2010/BGTVT 

UNECE No.75 

150 10231:2003 

1515627:2005 

FMVSS119 

GB/TI3203-2014 

Ten tiiu chuan, quy chu^n 
Quy chuan ky thuat qudc gia ve lop 
hai xe mo to, xe g^n may 
Uniform Provisions concerning the 
approval of pneumatic tyres for 
motor cycles and mopeds 
Motorcycle tyres - Test methods for 
verifying tyre capabilities 

Automotive vehicles - Pneumatic 
tyres for two and three-whelled 
motor vehicles - Specification 

New pneumatic tires - iVIuItipurpose 
passenger vehicles, trucks, buses, 
trailers and motorcycles 

Test methods for verifying 
capabilities off motorcycle tires 

106 



Theo quy djnh eua QCVN 36:2010/BGTVT, lop hoi xe 
mo td, xe gan may phai dat yeu eau ve nang luong dam 
xuyen tot thieu theo Bang 2.2. 

Bang 2.2. Nang luong dam xuyen toi thieu 

Loai lop 

SV (thong thudng) 

EV (gia cudng/dac biet) 

Nang lUtfng dam xuyen 
t6\ thi^u (J) 

Ss62mm 

34 

45 

S<62mm 

28,9 

38,25 

f*̂  S - Chieu CQng danh nghTa m$t cat ngang lop 

3. QUYTRiNH THCT NGHt|M 
3.1. Thiet bj thii nghiem 
Thiet bi thCr nghiem cd eau tao nhu Hinh 3.1, gom 

bon phan chtnh: 

7 - May tinh; 2 - Mui dam: 3 - Miu thd, 
4 - Dgng ca; 5 - Khung, 6 - Cia truot dung: 

/ - Tu diiu khien: 8 - Cam bien do chuyen vi, 9 - Cam bien do luc 
HinhS.l: Thiet bi thu nghiem 

- Cum CO khi: Gom khung (5), gia truot dUng (6), gia 
trugt ngang va true quay bat vao banh xe (3). Cum gia 
trupt dufng co gan cijm banh xe duac dan dpng bdi dong 
CO dien (4), kiem soat toe dp va vl tri dich ehuyen thong 
qua chm bien ehuyen vj (8). 

- He thong dan dong gia trUOt dUng: SCr dung dong 
CO dien xoay chieu 3 pha, ket hop vdi bien tan dieu khien 
chinh xac van tdc dich ehuyen. Chuyen dgng quay eija 
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true dgng co thong qua eo cau vit me tao ra chuyen 
dpng tinh tien cua gia trugt dUng. 

- Cac cam bien do: Cam bien do Itic (9) sCf dung 
loadeell ed do ehinh xae cao dugc dat phia dudt miji dam 
(2). Cam bien do chuyen vi sd dung encoder tU tinh, cd 
do ehinh xae cao dUa tren dieh ehuyen eua vdng nam 
cham td tinh. Encoder td tinh la cam bten do khong tiep 
xue nen khong bi mon, khong ma sat va eo tuoi tho cao, 
thieh Ung tot vdl mdi trudng, an toan, dang tin eay va 
phd hgp cho tu dpng hda. Tin hieu thu duoc tCr hai cam 
bien nay dugc truyen ve may tinh dieu khien (1), hien thi 
gia trj theo thdi gian thiie, dong thdi tinh toan ra nang 
lupng dam xuyen theo cdng thUc (1). 

- He thong dieu khien: May tinh dieu khien ket hgp 
vdl phan mem ehuyen dung cho phep dieu khien thiet bl 
thuc hien eae phep thuf vdi giao dien nhU Hinh 3.2 (trong 
do ed thiet lap thong so dau vao, hien thi thong so dau ra, 
theo ddi ket qua trong qua trinh thd nghiem va xuat ket 
qua ra bao eao). Tat Cci eae thdng so td c im bien truyen 
ve deu duoc kiem soat tren man hinh hien thj. 

H 
Hinh 3.2: Giao dien phan mem dieu khien 

Thong sd chu yeu ciJa thiet bi thCr nghiem nhu 
Bdng 3.1. 

B^ng 3.1. Thong sd thiet bi thdnghiem 

1 . Tong quat 

Kich thudc bao 

Khoi luong thiet bl 

1550x1800x2193m m 

135Bkg 

2. Lop thur nghiem 

Dudng kinh nhd nhat 

Dudng kinh Idn nhat 

Chieu rpng Idn nhat 

400mm 

1000mm 

400mm 

3. CSm bien do IUc 

Loat 

Gia tri do Idn nhat 

Dd chinh xac 

Dp phan giai 

GTIVl Serie K 

2000kg 

0,02% 

0,01 kg 

4. Cam bien do chuyen vi 

Loai 

Hanh trinh Idn nhat 

Do ehinh xae 

Dp phan giat 

MTS R-serle (encode 

400 mm 

0,01mm 

±0,01 mm 

tUtinh) 
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5. Van toe dich chuyen_ 

I Van toe Idn nhat 

Van tdc do 

Dp ehinh xae 

I lOOmm/mln 

50mm/min 

0,1 mm/mm 

0,01 mm/mm Do phan giai 

3.2. Mau thiir 
LUachon 10 mau thd la eae kieu loai lop xemd to, xe 

gan may thong dung san xuat tai Viet Nam va nhap khau 
de tien hanh thCf nghiem (Hinh 3.3). 

Hinh 3.3: Mau thddien hinh 

3.3. Quy trinh thiJr nghiem 
Quy trinh thd nghiem gom eac budc co ban sau; 
- Hieu ehuan mau 6 nhiet dp phdng it nhat 3h trUdc 

khi thCr. 
- Kiem tra thiet bj va he thong dieu khien. 
- Lap dat mau thU.Dieu chinh cum gia trugt ngang 

de tam mui dam dung vj tr i giUa be mat lop. 
- Cai dat thdng so dau vao. Thiet lap gidi han F 

va P ,̂̂ . 
- Dieu ehinh mui dam tiep xue be mat lop, ghi nhan 

v i tn ban dau. 
-Tien hanh thCf nghiem dam xuyen tai 5 vj tri xung 

quanh ehu vi be mat lop. Lay gia trj trung binh eua 5 vl tri 
nay de danh gia. 

- Ket thuc qua trinh do, danh gia ket qui thur nghiem 
vathao mauthiJ. 

3.4. Cac phuong an khcio sat 
- Phuong an 1 :ThCr nghiem danh gia chat lugng cua 

10 mau Idp theo Quy ehuan QCVN 36:2010/BGTVT (vj tri 
dam xuyen dtam be mat lop). 

- Phuong an 2: Khio sat inh hUdng cua vi tri dam 
xuyen den nang luong dam xuyen (vi tri dam xuyen d hai 
ben so vdl tam be mat lop). So sanh liic v i nang luong 
dam xuyen vdi cCing gia tn ehuyen vi doi vdi mau so 5. 

4. KET QUA VA THAO LUAN 
Phuong an 1: Ket qua thd nghiem eCia 10 mau thCi 

nhu Bang 4.1, Hinh 4.1 va Hinh 4.2. 

Bing4.1. Kitqud thdnghiem theophuangan 1 

M S U 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Cdlop 

2.25-17 

70/90-17 

3.00-17 

80/90-17 

90/90-12 

2.50-18 

120/70-10 

80/90-17 

180/55ZR17 

190/55ZR17 

Loai lop 

Tieu chuan 

Tieu chuan 

Tieu chuS'n 

Tieu chuan 

Tieu chuan 

Tieu chuan 

Gia cudng 

Gia CLfdng 

Tieu chuan 

Tieu chuan 

Chi so kliS 
nang ciiju tai 

33 

38 

45 

44 

56 

43 

54 

50 

73 

75 

(J) 

31,0 

26,1 

37,3 

34,9 

38,9 

37,8 

37,3 

47,1 

35,9 

58,8 

Ej 
(J) 

30,5 

26,7 

36,6 

34,8 

37,9 

37,1 

38,4 

45,9 

35,8 

56,9 

Ej 

(J) 

30,3 

28,2 

36,4 

34,4 

38,3 

36,5 

37,1 

45,9 

34,9 

56,6 

E, 
(J) 

30,1 

33,6 

36,8 

348 

36,7 

36,6 

/ 
46,3 

36,1 

59,0 

E, 
(J) 

30,5 

245 

37,1 

349 

37,6 

36,4 

/ 
46,0 

35,7 

56,7 

(J) 

30,5 

27,9 

36,8 

34,8 

37,9 

(J) 

36,2 

33,6 

42,2 

38,1 

40,1 

36,9 ! 41,4 

37,6 

46,2 

38,4 

53,3 

35,7 40,4 

57,6 61,4 

D^nli gia 

Bat 

Khong dat 

Bat 

Bat 

Bat 

Bat 

Khong dat 

Bat 

Bat 

Bat 

-B-Lifc dam xuyen 

Mauthu" 

Hinh 4.1: Do thi luc, chuyen vi trung binh cda 10 mau thd 
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I p3m.K I I I F)m.« I i l l Fs^,, I 

a) Do thf li^ theo thai gian 

c) - Do thj nang luqng theo thdi gian 
Hinh 4.2: Ket qua thdnghiem mot miu dien hinh theo phuong an 1 

Phuong an 2: Ket qua khio sat vdi khoang dich ehuyen P - 52mm, tat moi diem tren chu vi be mat Idp, dam xuyen d 3 vi 
tri(dgiUa, ben phil va ben trai). So sanh lue dam xuyen va nang lugng dam xuyen tai cae vj tri ben trat va ben phit so vdi vt tri 
d glUa da cd ket qua d phuang an 1 (Hinh 4.3). 

2600 

_ 2 4 0 0 
z 

^ 2 2 0 0 

| '2000 

, | 1800 

g 1600 

1400 

1200 

—fr-Giu-a - • - Phai - . 

' 

^ T r S i 

Je^ 

n . . 

—•—Giua -m- Ptiai —*~T[d\ 

^ ,_——--̂  
-̂̂ ^ 

_ 
" 

~ " • • " " 

Vl tti thi> 
a) - Luc dam xuyen 

Vl tri thi> 
b) - NSng luong dam xuyen 

Htnh 4.3: Kit qua khio sat theo phuong an 2 
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Td ket qua tai Bdng 4.1 va Hinh 4.1 ta ed mgt so nhan 
xet sau: 

- Cd 3 thong so anh hudng den do ben dam xuyen 
eua lop: Loai lop (lop tieu chuan hay lop gia eUdng), eau 
true lop (lien ket eua eie ldp vat lieu, manh eheo hay 
manh hudng tam, so Idp manh), ap suat lop. Khi thiet 
lap quy trinh thd nghiem, ap suat top theo quy dinh. Dd 
do, ehu yeu ed hai thdng sd anh hudng den dp ben dam 
xuyen. Cae loai lop gia cudng cd nang lugng dam xuyen 
Idn hon Idp thong thudng eung thong sd (mau so 8 vdi 
46,2 J va mau so 4 vdi 34,8 J). 

- Mau sd 1 ed ehieu rgng danh nghTa mat eat ngang 
lop nho hon 62mm nen nang lugng gidt ban nhd nhat 
theo Bdng 2.2 la 28,9 J. Mau so 7 ed dUdng kinh vanh 10 
innenehithL(d3v!trL 

- Mau so 10 ed nang luong dam xuyen Idn nhat (57,6 
J), do mau nay ed cht so kha nang chlu tai Idn nhat (75). 

- Cd 2/10 mau khdng dat (mau so 2 vdi 27,9 J va mau 
so 7 vdi 37,6 J). Cac mau nay da thCr den gidi han, ldp bi 
thung ma chua dat gia trt nang lugng dam xuyen yeu cau 
(mau so 2 cd E = 33,6 J, mau so 7 cd E ^ - 38,4 J). 

TU ket qua tai Hinh 4.3 ta thay rang: Luc dam xuyen 
tai vj tri ben phai va ben trai deu Idn hon vl tri 6 gida, 
tuong Ung vdi dd nang lugng dam xuyen ben phai va 
ben trai eung Idn hon. Nguyen nhan la do ben phil va 
ben trai be mat Idp cd dp nghieng, tiet dien chju Itic se 
Idn hon d glUa. Theo quy ehuan, vj tri dam xuyen se gan 
tam be mat lop, neu vt tri nay dat yeu eau thl eie vt tri 
khac ben be mat lop deu d im bio. 

5. KET LUAN 
Dp ben dam xuyen la mpt trong eie phep thCr quan 

trgng, lam eo sd danh gia chat lugng Idp xe. 
Phep thCr nay md phdng hien tuong lop bi dam 

xuyen bdi eae vat the sac nhgn tren dUdng. Chi tieu danh 
gia thong qua mUe nang lugng dam xuyen, tren eo sd do 
luc va ehuyen vi. Cam bten do lUe sd dung loadeell, cam 
bien do chuyen vi sd dung encoder td tinh vdi nhieu Uu 
diem, duoc sd dyng trong eong nghe tU dgng hda vdi do 
chinh xae eao, dam b io ket qu i thif nghiem cd dp tin eay. 

Phep thd d inh gia chat lugng lop xe moto, xe gan 
may, dap Ung Quy chuan QCVN 36:2010/BGTVT (dUOc 
chuyen doi td cac tieu chui'n qudc te: UNECE No.75, 
ISO 10231, IS 15627, FMVSS 119va GB/7 13203), Quy 
ehuan nay ed the ap dung de danh gia eha't lugng lop 
khi xuat khau. 

Td ket qua khao sat vdi hai phuong an cho thay, cac 
thdng sd inh hudng den do ben dam xuyen lien quan 
den loai lop va cau true lop. Khi xe chay tren cae loai 
dudng xi'u, cd yeu eau ve kha nang ehiu t i l eao thudng 
SLf dung lop gia cudng. Qua khio sat i nh hudng eua vl 
tri dam xuyen ta thay, v; tri ben phi i va ben trai eo nang 
luong dam xuyen Idn ban d giita. Lop d ip Ung yeu eau 
thd dam xuyen theo quy chui'n vdi vi tri dam xuyen d 
giUa thi cac vt tri khae tren be mat lop deu d i m bao. 

Ket qu i nghien eUu nay ben eanh viee phye vy cho 
cong t i c qu in ly edn phuc vu cho nghien eUu khoa hoc. 

nghien cdu phat trien sin pham lop va giiJp fch eho edng 
t ie dao tao. 
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