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Nghién cu, danh gia chat lugng I6p xe md 16, xe gdn may
bang phép thir dd bén dam xuyén

B TS. OANG VIET HA - Cuc Ddng kiém Viét Nam

L3p két hap vdi vanh tao thanh cum banh xe déng

TOM TAT: Kiém soat chit luong 1&p thong qua thi vai trd fién két than xe véi mit dudng, dam bao kha
nghiem méu dién hinh va gidm saf qua trinh san nang truyén lyc, kh nang chiu tai, tao dé ém diu, duy tri
xudt la mot phuong thue hén hén, hién ducc ap hudng chuyén dong [9,10]. Do do, I6p xe mé td, xe gan
dung réng rdi trén thé gitn Ngodi cac thép thy vé may phai d3m bao cac yéu cau sau [1]:

\ véw’vrof\g/vog dc,‘do bgn m(?'w. |?p xe mo 'é’ xe gén - Téi trong/téc d6 (load/speed). Danh gid kha ning
mdy con phai thi nghiém dé bén dam xuyén Phep chiu t3i clia [8p vdi t8c A6 thay d6i theo chu trinh,

I thi nay mé Phéng rién tuong khi 16p xe by dam - Bién dang phéng ly tam (dynamic growth): Danh
bén cac vt sbc nhon irén dutng. Kél qud danh gia gid bién dang bé mat I6p dudi anh huéing cta lyc quan
bing muc nang luong dém xuyén trén co s& do tinh khi chiu tac dang cua tai trong, tdc dd trong mat

|[| tue va chuyén vi cda man dam Nghién ciu nay gin khoang thdi gian nhét dinh.

| thieu phuong phap th va thye nghiém danh g - D bén md1 (endurance): Danh gia 46 bén méi cia

|l chdtluang 16p hoi xe m& 15, xe gin may bang pheép 18p thea thi gian thir nghiém dua trén muc tai thay ddi
thtt d6 bén dam xuyén theo Quy chudn QCVN theo chu trinh.

36 2010/BGTVT (tvong duang UNECE No 75). - Da bén dam xuyén (strength test): Danh gia do bén
TU KHOA: D6 bén dam xuyén, I8p hor xe méb 16, xe cla I8p theo muc n3ng lugng dam xuyén.

g4n may, chét luong

ABSTRACT: Controling tyre quality through
testing the typical sample and monitoring the
production process s 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 of 3 tyre baing struck by sharp things
on the road. The result 1s assessed by the energy
level which calculated by the penetrating force and
transposthion of the prick This study introduces the
testing and empincal method to assess the qualty
of pneumatic tyres of motarcycles and mopeds by
the strength test according 1o QCVN 36 2010/ 1-L0p ong; 2 - Lép manh; 3 - Lop dat

BGTVT (equivalence UNECE No 75) 4-Hoa lép. 5 - Thanh  Tanh i6p

Hinh 1.1; C3u tao I6p xe mé 16, xe gdn may

KEYWORDS: Strength test, motorcycle and o
mopeds pneumatic tyre, quality Cac chi tiéu nay da dugc quoc té ap dung va dua
thanh quy dinh.
L&p xe ¢6 c3u tao gom nhiéu I4p lién két vdi nhau
[11,12) (Hinh 1.1), ti€p xUc tryc tiép vai mat duang, chiu
1. DATVAN DE anh hudng cua tai trong, téc do, nhiét do, ma sat va
1.1. B4l cAnh va muc tiéu nghién cu chiu tac d6ng cla cdc vat thé trén dudng. Phép thd
Hién nay, thi trueing san xust I16p xe Mo to, xe gin a6 bén dsm xuyén mod phong hién tuang khi 16p xe bi
may tai Viet Nam dang chiém uu thé so véi 16p nhap dsm bdi cac vat sdc nhon (Hinh 1.2). Ngay nay, mot s

khdu [7,8). Di kém véi dé la cdng tac kiém sodt chat lugng loai xe khi di trén dia hinh phuc tap thuong sir dung
18p théng qua thd nghiém mau dién hinh va gidm sat 16p gia cudng (reinforced), ting kha nang chiu tai va
qué trinh san xuét. tdng 46 bén dam xuyén.
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Hinh 1.2: L&p xe bi vt thé dsm xuyén

Phép thir 86 bén dam xuyén duoc thuc hién tai
nhiéu vi tri khac nhau trén chu vi b& mat 16p. Két qua
duac danh gia theo muc nang luong dua trén luc dam
xuyén va chuyén vi cia mar dam, trong d6 ¢6 quy dinh
kich thude man 8am va ap suat 16p.

Nghién ciu nay gidi thiéu phuong phap thir 86 bén
dam xuyén IGp xe md to, xe gdn may; thuc nghiém danh
gia chat lugng cua 10 mau 6p theo quy chuan ky thuat
QCVN 36:2010/BGTVT [1).

1.2. D3i tugng va phuong phap nghién ciu

Pai tuong nghién clu I3 cac loai 16p xe md o, xe
gan may dugc sdn xuat tai Viet Nam va nhap khau tif cac
nuacC trén thé gian.

Phuang phéap nghién ciu dua trén co sd ly thuyét vé
do6 bén dam xuyén theo muc nang luong, thyc nghiém
trén thiét bi chuyén dung va danh gia két qua theo Quy
chuédn QCVN 36:2010/BGTVT (tuong duong vdi tiéu
chuén ctia thé gidi ISO 10231).

2.CO SONGHIEN CUU

2.1. Co s ly thuyét ctia phép thit

Sa d6 nguyén ly xac dinh nang lugng dam xuyén
nhu Hinh 2.1. Dong cd véi chuyén ddng quay cua truc
théng qua co ¢du vit me tao ra chuyén dong tinh tién
theo phuong thing Gimg cia cum banh xe. Vi tri ban dau
(P)) dugc thiét lap khi mui dam bat dau tiép xuc vai bé
mat I8p. Gid tri P, dugc do thong qua cdm bién chuyén vi
strdung cong nghé encoder tir tinh dé chinh xac cao. Khi
cym banh xe dich chuyén theo phudng thdng ding, nam
cham gén trén gia trugt sé dich chuyén theo, cdm bién
do chuyén vi cho ra két qua chuyén vi cia cum béanh xe.

Hinh 2.1:
Nguyén ly do

106

Nguyén ly do chuyén vi bing encoder tif tinh nhy
50 d6 Hinh 2.2 [13]. CAm bién gém: b chuyén ddi xung,
6ng dan séng va nam cham. Xung dién ngén duoc tao
ra theo 4ng dan séng di qua tis trudng ctia nam cham.
Khi xung nay tuong tac véi tir trudng ciia nam cham tao
ra mét xung siéu dm phan hoi. Téc 86 cbia xung siéu dm
nay dugc dinh truéc. Khi @6, chiéu dai dich chuyén cla
tlr trudIng duoc xac dinh thong qua thai gian phan héi.
Xung dén

-

Su gaothoa
cda i tudng

Ong din song

Ong btia vé

B chuyén
@b xung

Tu truong tar —
vitri nam cham
Nam cham co
thé o chuyén
Hinh 2.2: Nguyén Iy do chuyén vj[13]
Lyc dam xuyén (F) dugc do ddng thdi véi chuyén
vi, stf dung ¢am bién do luc (Joadcelf) gin phia dudi mai
aam. Phép do dugc thiét 1ap voi hai gisi gian: lyc dam
xuyén lon nhat (F,_ ) va chuyén vinhé nhat (P, ) tiy theo
diéu kién nao dén trudc.
Nang lugng dam xuyén (W) dudc tinh theo cong
thuc sau:
FxP
2000 m
P=R-AR (2)
Trong d6:
- F - Luc dam xuyén (N);
- P - Khodng dich chuyén cda banh xe theo phuong
thdng dung (mm};
- P, - Vi tri ban dau cua banh xe (mm);
- P, -Vitri do cta bénh xe (mm).
2.2. Quy dinh vé thir nghiém va chi tléu danh gia
Phép thif 6 bén dam xuyén dugc thuc hign theo
Quy chuan QCVN 36:2010/BGTVT vdi cac quy dinh dua
trén diéu kién thuc té cua Viét Nam va tham khao mot s6
quy dinh quéc 1€ nhu Bdng 2.7 (2,3,4,5,61.
Bang 2.1. Cac quy dinh lién quan

[ 58 higu Ten tiéu chuan, quy chuidn ]
| QCUN 36:2010/BGTVT | QU €hudn ky thudt quéc gia vé 16p
hoi xe mé 16, xe gdn may
| Uniform Provisions concerning the
UNECE No.75 approval of pneumatic tyres for

motor cycles and mopeds
Motorcycle tyres - Test methods for
| venifying tyre capabilities
Automotive vehicles - Pneumatic
tyres for two and three-whelled
motor vehicles - Specification

1SO 10231:2003

1S 15627:2005

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

|Gorrisz0az0n4 |1t methods | for

FMVSS 119

verifying
off motorcycle tires




Theo quy dinh cia QCVN 36:2010/BGTVT, 16p hoi xe
mo t6, xe gén may phai dat yéu cdu vé nang lugng dém
xuyén téi thiéu theo 8dng 2.2.

B3ng 2.2. Ning luong d5m xuyén t5) thiéu

Nang lugng dam xuyén
Loal 16p L 3i thiéu (J)
S=262mm S<62mm
‘iT((héng thudng) 34 289
£V (gia cudng/dacbiet) | 45 38,25 j

171§ - Chiéu rgng danh nghta m3t c3t ngang 16p

3.QUY TRINH THU NGHIEM

3.1, Thiét bi thi nghiém

Thiét bi thif nghiém ¢6 cau tao nhu Hinh 3.1, gém
bdn phan chinh:

1 - May tinh; 2 MG dém; 3 - Mé'u thi;
4- Dong r5- Khung 6- Glé truot ding:
/- T4 diéu khiéns 8 - C3m bign do chuyén vi, 9 - C4m bién do Iy

Hinh 3.1: Thiét bj thir nghiém

- Cum ¢ khi: Gdm khung (5), gié truat dung (6), gia
truot ngang va truc quay bét vao banh xe (3). Cum gia
truot ding c6 gén cum banh xe duoc dén dong béi ong
co dién (4), kiém s0at téc do va vi tri dich chuyén théng
qua cam bién chuyén vi (8).

- Hé théng dan dong gia trugt ding: St dung dong
co dién xoay chiéu 3 pha, két hop vdi bién tan diéu khién
chinh xéac véan t8c dich chuyén. Chuyén dong quay cua
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truc déng o thong qua co cau vit me tao ra chuyén
dong tinh tién cua gia truot ddng.

- Cac cam bién do: Cdm bién do luc (9) st dung
loadcell c6 do chinh xac cao dugc dat phia dugt mar dam
(2). Cm bién do chuyén vi sif dung encoder tif tinh, cé
@b chinh xac cao dua trén dich chuyén cia vong nam
cham tis tinh. Encoder tif tinh 13 cam bién do khéng tiép
xuc nén khéng bi mon, khéng ma séat va ¢ tudi tho cao,
thich Ung tét véi moi trudng, an toan, dang tin cay va
phi hop cho ty dong héa. Tin hiéu thu duoc tir hai cam
bién nay duoc truyén vé may tinh diéu khién (1), hién thi
gia trj theo thdi gian thuc, déng thai tinh todn ra nang
luong dam xuyén theo cong thirc (1).

- Hé thang diéu khién: My tinh diéu khién két hop
vdi phan mém chuyén dung cho phép didu khién thiét bi
thyc hién cac phép thir vai giao dién nhu Hinh 3.2 {trong
d6 c6 thiét 1ap théng s6 dau vao, hién thi thong s6 daura,
theo dbi két qua trong qua trinh tht nghiém va xudt két
qua ra bo c4o). Tat ca cac théng s6 ti cdm bién truyén
vé déu dugc kiém soat trén man hinh hién thi.

Hinh 3.2: Giao dién phin mém diéu khién
Théng s6 chu yéu cua thiét bi thu nghiém nhu
Bdng 3.1.
Béng 3.1. Théng s& thi€t by thu nghiém
1.Téng quat

[1550x1800x2193mm

Kich thudc bao

IKhéiluong thiétbi | 1358kg 1
m thir nghiém o
Budng kinh nho nhét | 400mm o d
Buang kinh lan nr;ttl 100mm
Chiéu rong 16n nhét Wmm 1

3.CAmbiéndoluc _
Loai ! GTM Serie K o

Gia tridoIgn nhat | 2000kg .
Pochinhxdc  002%
DO phan gidi 01kg -
4. Cam bién do :hﬁyen vi ]
| Loai MTS R-serie (encoder tunnh)
'Hanh trinh I¢ Ibﬁ nhat | 400mm ]
6 chinh xéc 100Tmm |
Do ph;‘\ glai +0,01mm
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5. Van tc dich chuyén 1
|Van téc 1gn nhat [100mm/min
Fo= Q. ELo L LoALL S —
Van téc do 50mm/min
D6 chinh xac 0, mm/min

D6 phan giai "~ 001 mm/min
3.2. Mu thir
Lya chon 10 mau thif [a cac kiéu loai 16p xe mé to, xe
gén may thong dung san xuét tai Viét Nam va nhap khau
d¢ tién hanh thit nghiém (Hinh 3.3).

Hinh 3.3: Mu thé 6ién hinh

3.3. Quy trinh thi nghiém

Quy trinh thd nghiém gom cac budc co ban sau:

- Hiéu chudn mdu & nhiét @6 phdng it nhat 3h trudc
khi thi.

- Kiém tra thiét bi va hé théng diéu khién.

- Ldp &3t mau thi. Diéu chinh cum gia truot ngang
@é tam mii dam diing vj tri gitta bé mat 15p.

- Cai dat thong s6 dau vao. Thiét lap gidi han Fron
vaP_ .

- Diéu chinh mai dam tiép xic bé mat 1dp, ghi nhan
vi tri ban ddu.

- Tién hanh thir nghiém dam xuyén tai 5 vi tri xung
quanh chu vi bé mat I8p. Ly gid tri trung binh clia 5 vitri
nay dé danh gia.

- K&t thiic qué trinh do, danh gia két qua thi nghiém
va thdo mdu that.

3.4. Cac phuong &n khao sat

- Phuang &n 1: Thir nghiém danh gia chat lugng cta
10 méu [8p theo Quy chudn QCVN 36:2010/BGTVT (v tri
dam xuyén & tam bé mat 18p).

- Phuong an 2: Khdo sat dnh hudng cla vi tri dam
xuyén dén ning luong dam xuyén (vi tri dam xuyén & hai
bén so v&i tam bé m3t 16p). So sanh luc va nang luong
dam xuyén véi cing gid tri chuyén vi ddi véi mau s3 5.

4.KET QUA VA THAO LUAN
Phuong an 1: Két qua thir nghiém cia 10 mau thi
nhu Bdng 4.1, Hinh 4.1 va Hinh 4.2.

Bang 4.1. K&t qud thir nghiém theo phiong dn 1

o | [ chisskhd | E, | E, E | E | E | E, | E ‘
i h
Miu ‘ Calép ‘ Loallép | nangeniutai | 0) | W) w) | o) | o) | of | F | PAnReM
1| 22517 | Tiéuchuin 33 310 [305 3031301305 |30,5|362, Pat
2 | 70/90-17 | Tiéu chuin 38 261 267 282|336 245 | 27,9 |336 | Khongdat.
3 | 30017 | Tiéuchuan 45 373 (366 364 368|371 368422  Pat
4| 80/90-17 | Tiéeuchuan 44 349 (348 344 348 349 34,8381 Pat
5 | 90/90-12 | Tiéu chudn 56 1389 (379 383 367376379401  Pat
6 250-18 | Tiéuchuin| 43 | 378 (371 365 366 364 369|414 Pat |
7 120/70-10 | Giacuong S4 373 384 371 / | / |37,6(384 Khongdat
8  80/90-17 ' Giacudng 50 47,1 1459 459 463 | 460 462 533 pat
9 180/55ZR17 _Tiéu chuin 73 359 358 349 361 357 357 404  Oat
10 190/552ZR17_Tiéuchuan 75 588 569 566 590567 57,6 614 Dat
0 79 3000
80 = Chuyén vi ~#-Luc dam xuyén
70 1 /- 2500 _
€60 - - 2000 &
E | '\‘1:)
550 - — £y
1500 2
.§ 40 —fH £
£y | &
230 T 1000 §
o H
20 lsoo 3
10 - Bl
o L L . )
1.2 3 4 5 6 7 8 9
M3u thir

Hinh 4.1: DG thj ut, chuyén vi trung binh cba 10 m3u thiy
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) - D5 thj néing luomg theo thés gian
Hinh4.2: KElaué Mnghlanmolmaudienmnh theo phuong 3n 1
Phuong an 2: Két qua khdo st vér khoang dich chuyén P = 52mm, tal mi diém trén chu vi bé mat I6p, dam xuyén & 3 vi
tri (& giCra, bén phai va bén trdi). So sdnh luc dam xuyén va nang lugng dam xuyén tai cac Vi tri bén trdi va bén phai so vdivi tri
& giira da ¢6 két qua & phuong an 1 (Hinh 4.3).

~
=3

2600 - e

. | ——Gita T —
g 2400 é ot J
= 2200 3697
S ¢ 55
3 2000 £ )
o
[ : =3
s 1800 245
E’ 1600 ?-‘;,40
1400 - § 35
1200 30
Vi tri thtr Vi trithir
3) - Lyr dém xuyén b) - Nang heng dém xuyén

Hinh 4.3: K&t qua khéo sdt theo phuong én 2
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Tirkét qua tai Bang 4.1 va Hinh 4.1 ta c6 mot sé nhan
xét sau:

- C6 3 thong s6 anh hudng dén @6 bén ddm xuyén
clia IGp: Loai 16p (16p tiéu chudn hay 18p gia cung), cau
trac 16p (lién két cUa cac Idp vat ligu, manh chéo hay
manh hudng tam, 8 (6p manh), ap suat 16p. Khi thiét
13p quy trinh thdr nghiém, ap sudt I8p theo quy dinh. D6
d6, chi yéu ¢6 hai thong sd anh hudng dén do bén dam
xuyén. Cac loai I8p gia cudng ¢6 nang lugng dam xuyén
lon han 16p théng thudng cling thong s6 (mau s8 8 vdi
46,2 Jva mau s6 4 vdi 34,8 J).

- Mau s6 1 ¢6 chiéu rong danh nghia mat cit ngang
18p nhd han 62mm nén nang lugng gidi han nhd nhat
theo Bdng 2.2 1 28,9 J. Mau s6 7 ¢6 duéing kinh vanh 10
innén chithda &3 vitri.

-Mau s5 10 ¢ ndng luang dam xuyén 1n nhit (57,6
J), do madu nay ¢6 chi s8 kha ndng chiu tai l6n nhat (75).

-C62/10 mau khong dat (méu s6 2 véi 27,9 ) va mau
$6 7 v6i 37,6 J). Cac mau ndy da thir dén gidi han, Ip bi
thing ma chua dat gia tri néng Iugng dam xuyén yéu cau
(mausd2coE, =33,6),mdusé7cOE, =384J)

Tu két qu; tai Hinh 4.3 ta thay réng Lyc dam xuyén
tai vi tri bén phai va bén trdi déu 16n hon vi tri & gitta,
tuong Ung véi d6 nang lugng ddm xuyén bén phéi va
bén trai cing lon hon. Nguyén nhan I3 do bén phai va
bén trai bé mat I8p c6 dd nghiéng, tiét dién chiu lyc sé
16n hon & gita. Theo quy chuan, vi tei dam xuyén sé gén
tam bé mat I6p, néu wi tri ndy dat yéu cau thi cac vi tri
khac bén bé mat [6p déu dam bao.

5.KET LUAN

D6 bén dam xuyén la mét trong cac phép this quan
trong, lam co s& danh gid chat lugng |6p xe.

Phép thir nay mé phéng hién tuang I3p bi dam
xuyén bdi cac vat thé sdc nhon trén dudng. Chi tiéu danh
gia théng qua muc nang lugng dam xuyén, trén co sd do
Iyc va chuyén vi. Cdm bién do luc st dung loadcell, cdm
bién do chuyén vi st dung encoder tif tinh véi nhiéu uu
diém, duoc sir dung trong cdng nghé tu dong héa vai do
chinh xac cao, @dm bdo két qua thirnghiém cé do tin cdy.

Phép thirdanh gia chét lugng I8p xe mé t6, xe gin
may, dap ung Quy chudn QCVN 36:2010/BGTVT (duoc
chuyén @i tu cac tiéu chuan qudc té: UNECE No.75,
1SO 10231, 1S 15627, FMVSS 119 va GB/T 13203). Quy
chuan nay ¢6 thé ap dung dé danh gia chat ugng I6p
khi xuat khau.

Tirkét qud khdo sat véi hai phuang an cho thay, cac
thong s8 anh hudng dén 6 bén dam xuyén lién quan
dén loai 16p va cdu tric I8p. Khi xe chay trén cac loai
duding xau, ¢6 yéu cau vé kha nang chiu tai cao thuang
sir dung I8p gia cuang. Qua khao sat anh hudng cla vi
tri dam xuyén ta thay, vi tri bén phai va bén trdi cé nang
luong dam xuyén 16n hon & gilta. Lép dép Ung yéu cau
thir dam xuyén theo quy chuin vdi vi tri dam xuyén &
gilfa thi cac i tri khac trén bé mat Iop déu dam béo.

Két qua nghién clu nay bén canh viéc phuc vu cho
c6ng tac quan ly con phuc vu cho nghién cdu khoa hoc,

1o

nghién ciu phat trién san pham 16p va gitp ich cho cang
tac dao tao.
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