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Currently, all vehicle registration centers are applying the procedure
to check the quality of the brake system when vehicles are in
unloaded mode. Although this procedure still guarantees a quality of
the brake system according to the current standard TCN 224-2001, it
still hides the risk of traffic accidents in terms of the loaded mode.
This paper introduces the calculation and design of a loaded brake test
platform for vehicles in order to minimize the difference in braking
efficiency between testing on the test platform and on the road. The
design principle is to use available facilities at vehicle registration
centers and not change the layout of the lines. Two hydraulic cylinders
that are linked to the axle via the belt will generate a maximum load of
150000 (N). Therefore, the design scheme can be met in assessing the
braking efficiency at each axle for most of the commercial vehicles in
circulation. The results of the paper are important theoretical
backgrounds for the future study of loaded brake testbed.
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Kiém tra hé thong phanh

Hién nay, tat ca cac trung tdm dang kiém xe co gioi dang ap dung
quy trinh kiém tra chit luong hé thdng phanh khi 6 t6 & ché do khong
tai. Mac du quy trinh danh gia nay van dam bao chat lugng hé thong
phanh 6 t& theo tiéu chuan hién hanh TCN 224-2001, tuy nhién né
van tién 4n nguy co tai nan giao thong do su sai khac vé ché do tai
trong khi 6 td chuyén dong trén dwong. Bai bao nay gidi thigu vé tinh
toan, thiét ké bé thir phanh c6 chat tai cho 6 t6 nham han ché téi da
sy sai khac hiéu qua phanh gita thu nghiém trén bé thua va trén
duong. Nguyén tic thiét ké 1a sir dung co sé vat chit co sin tai cac
trung tdm dang kiém xe co gidi va khong thay do6i b tri mat bang cac
day truyén. Hai xy lanh thay luc duoc lién két voi cau xe 6 t6 thong
qua day dai s& tao ra tai trong tdi da 150000 (N) & mdi cau. Do vay
phuong an thiét ké c6 thé dap ung duoc trong viéc danh gia hiéu qua
phanh tai mdi cau xe cho hau hét cac 6 t6 thuong mai dang luu hanh.
Két qua cua bai bao 1a co s& ly thuyét quan trong trong viéc nghién
ctru thir nghiém bé thir phanh c6 chét tai trong tuong lai.
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1. Giéi thigu

Hién nay, tat ca cac trung tim diang kiém xe co giéi ¢ Viét Nam dang ap dung ché do danh gia
luc phanh khi 6 t6 khong tai. Quy trinh dénh gia nay vin dam bao chat lwong hé théng phanh 6 to
theo tiéu chuan hién hanh TCN 224-2001 [1]. Tuy nhién, két qua thir nghiém trén mot mau 0 t6
tai [2] da cho thiy rang, mic du hé thong phanh dam bao theo tiéu chuan nhung khi tai trong
dugc chat 1&n 6 to thi c6 tiém ning giy mat an toan giao thong. Diéu nay la phl hop véi xu
huéng & cac nude phat trién nhu My, Duc, Phap, Nhat... trong viéc danh gia chit lugng hé théng
phanh nhim giam nguy co tai nan giao thong lién quan dén hé théng phanh [3].

Viéc &p dung va xay dung céc quy chuan vé bé thir phanh c6 chat tai da dwoc ap dung trudc
tién cho céc 6 to tai trong I6n nhu: doan xe so mi ro modc, xe tai nang, xe khach hai ting [4]. Do
tai trong Ion va co sy thay dbi lién tuc nén nhiing dang 6 t6 nay thuong gay ra cac vu tai nan do
hé théng phanh chua dap tmg duoc yéu cau vé luc phanh trong céc tinh hudng khan cap [5]. Ba
phuong an chét tai thuong gap nhét c6 thé ké dén 1a:

- Phuong 4n 1: Chon khéi nang co khéi lugng phi hop dat 1én thing xe [6]. Do dic diém da
dang hang héa va khdng gian b tri ctia cac trung tim ding kiém, thi phuong an nay khong hiéu
qua. Do véy chi pht hop tai c&c trung tdm nghién ciru, danh gia hé thong phanh va khéng nén ap
dung tai cac trung tim dang kiém hién nay.

- Phuong 4n 2: Dung thiét bi chat tai chuyén dung di dong nhu hinh 1 [7]. Trong thuc té,
phuong 4n nay da duoc &p dung tai cac trung tdm ding kiém chuyén dung cho 6 t6 dau kéo hoic
6 0 tai thing ho. Uu diém clia phuong 4n nay 1a c6 thé thay doi tai trong 6 t6 mot cach don gian
ma khong 1am thay doi két cau cling nhu bé tri cia cac trung tim ding kiém xe co gi6i hién nay.
Tuy nhién, nhuoc diém cua phuong an nay c6 thé ké dén 1a chi 4p dung cho mét s6 6 t6 dic tha
va lam cho b tri khong gian cua day truyén kiém dinh tro nén chat hep. Didu nay s& lam ting
thoi gian kiém dinh trén mot don vi phuong tién. Do vay phuong an nay it dugc &p dung trén
toan thé gigi [8.]'

Hinh 2. Bé th phanh chat tdi tryec tiép 1én cau

Hinh 1. Thiét bj chadt tdi di dong

- Phuong 4n 3: Chat tai tir dudi Ién, tac 1a bé thir ding yén va diing xy lanh thuy lyc kéo cau xe
Xuong Déi voi phuong én nay, tai trong dugc chét tryc tiép 1&n cau can kiém tra nhu hinh 2. Cach
tlep Can nay ¢ uu diém 14 bd tri trung tam dang kiém khong thay doi, tai trong ¢ thé thay doi khi
chat 1&n cau xe cho nhiéu loai 6 to sir dung hé thong treo phu thudc. Nhung trong khi thiét ké day
truyén ding kiém phai bd tri két ciu dam bao cting viing dé tao ra dai tai trong du I6n va an toan [9].

Trong nghién ctru ndy tac gia lya chon phuong 4n 3 dé thiét ké bé thir phanh con lin loai luc
c6 chat tai voi so dd duogc thé hién trong hinh 3. Bé thir duoc thiét ké gom: Mot méng bé tong
chiu luc d& hai bén bé thtr va trén phan gitta méng bé tong chiu luc c6 bd tri hai co ciu chat tai la
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hai xi lanh thay lyc. Phuong 4n nay c6 uu diém la don gian, gia thanh lap dat ré va cho tinh 6n
dinh cua ca bé thu cao.

2 Theo huong A
B
Hinh 3. Phuong dn tﬁiét ké bé thir phanh Hinh 4. Phuong dn bé tri con lan Iéch nhau
¢6 chat tai 1- Banh xe kiém tra; 2- Con lan sau; 3- Con lan truéc

2. Tinh toan Iwa chon bé thir
2.1. Tinh chgn cum con lan ciia bé thir

Tai trong tac dung I&n cum con lin cua bé thir gdm 02 thanh phan: Phan tinh do tu trong 6 to
dugc phan bé 18n cau va phan chét tai bang co cau chat tai. Dya vao cac sb liéu khao séat vé cac
chang loai 6 t6 hién dang hoat dong va két qua khuyén céo cho mot sb 6 to tai, 6 t khach, 6 to
dau kéo so mi ro modc [4], [9], tac gia chon:

- Tai trong thir toi da 1én mot cau cua 6 to la 150000 (N).

- Téc do thur Ia 4,6 km/h tuong duong véi sb vong quay cia con lan 1a: 12,775 (rad/s).

- Hé s6 bam gitra con lin véi 16p khi kho bang 0,9, khi w6t bang 0,8.

- Cac con lan duong kinh bang nhau va bé tri 1éch nhau duoc thé hién trong hinh 4 véi céc
thong s6 D = 0,202 (m), L = 0,4 (m), a = 0,04 (m), B = 1,0 (m). Kiéu b tri nay c6 uu diém 1a han
ché duoc hién twong 6 td bi day vé phia sau khi thir phanh dung.

Pong co dién: So dd céac lyc tac dung 1én banh xe, con lin trén bé thir thé hién trén hinh 5,
trong d6: Ze- tai trong 16n nhat trén trén 1 banh xe khi da chat tai; ¢ - hé s6 bam giira banh xe va
con lan; a , B - goc hop boi duong ndi tim banh xe va hai con lin v6i phuong doc.

’// \\Mc
/

Hinh 5. So' d6 cc luc tac dung lén cac con lan va banh xe 6 t6 khi thir phanh [10]
1- Banh xe kiém tra; 2- Con lin truéc; 3- Con lin sau.

Phan lyc gitta con lin trudc va sau véi banh xe duge xac dinh lan lugt nhu sau:
7 - Z,,.(SinB+¢) (1)
' [Cosa.(Sing + @)+ CospB.(Sina — )]
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7 _ Z,,.(Sina — @) @)
2 [Cosa.(SinS + @) +Cosp.(Sina — )]
M men can trén céc con lan trugc vasau: M, =Z,.0.R,, M, =7 ,.0.R, (3)
Trong do: R, - Ban kinh con lan.
M6 men can tong cong trén hai con lin duoc xac dinh:
Z . .
M, =M,+M, = - 12 - .(Sina + Sinf) (4)
[Cosa.(Sing + @)+ Cosp.(Sina — p)]
COng suét can trén cac con lin: Ne =M. (5)
g N
Cong suat can thiét cua dong co dién: Npe =—= (6)
75
Trong d6: 77, = 0,816 - Hiéu suét truyén tir dong co dén cac con lan.
Tir (4), (5), (6) cong suat can thiét cua dong co dién:
N, = 700981 (Sin12°42 +Sin24’12)). 1277
[Cos12°42.(Sin24712' + @) +C0s24°12.(Sinl2742' — )] 0,816

=10,54 (kW)

Do vay, dong co dién duoc lua chon co sb hiéu 4A160S6Y3 véi cong suat 11,0 KW va van téc
quay 970 vong/phUt [11]. Ty s6 truyén cua dan dong dugce xac dinh la: iy, =7,9.

2.2. Lwa chegn bé tha phanh

Cin ctr cac thong sé co ban ciia dong co dién, din dong va cac trang bi hién ¢ & cac trung
tam dang kiém ¢ Viét Nam hién nay, tac gia lya chon bé thir phanh con lan loai luc IW4 ciia hing
MAHA 1am bé thir ¢ chit tai dé kiém dinh hé thong phanh 6 td. Bé thir IW4 1a bé thir con lin
loai lrc gébm hai nira doc 1ap nhau dugc thé hién trén hinh 6.

Thee A-A
1440 BN

————— oxs N
= S e N
| 77-7 ) ; 1 |aeo
A
| / B
i o
Ul m il

Hinh 6. B¢ tri bé thir IW4 Hinh 7. Khdi bé tng gdn gid do bé thir

B¢ thu co cac kich thude co ban sau: Kich thudc gisi han trén la 1150x1060 (mm), khoang
cach hai cam bién trong lugng 1a 965 (mm). Kich thudc thung dudi chira dong co dién va con lan
la 1150 (mm), rong la 820 (mm), sau la 57,5 (mm).

3. Thiét ké mong chiu lwe dit thiét bi
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Bé thir thiét ké duoc md ta trong hinh 3 gom: mot méng bé téng chiu luc d& hai bén bé thir va
trén phan gitra mong bé tong chiu luc c¢d b tri hai co ciu chét tai la hai xy lanh thity lyc. Méng
chiu luc gom 3 khéi bé tong ¢t thép chinh d6 1a: Khdi bé tong cot thép chir [ dé ga dat gia do cua
bé thir phanh; tim bé tong cot thép hinh chir nhat lam day dé d& khoi bé tong va dam bé tong cot
thép mat cat hinh chir nhat. Ba khdi nay dugc duac bé tong thanh mot khéi va co cbt thép théng
sudt dam bao do cang viing va on dinh.

3.1. Thiét ké khéi bé tong dé ga dat gid dé bé thir

Khéi bé tong nay dé lap gia d& bé thir co cac kich thude trong hinh 7, duge xac dinh ¢6 ¢t
thép ¢ =6(mm) va dan vdi kich thude 10x10.

Chiéu dai ctia hém dugc gan vao bé tong 1a 180 (mm). Chiéu Ién hai phuong doc va ngang, ta
c6 chiéu dai theo phuong doc va ngang la 180.Cos45° = 127,3 (mm). Theo [12], dé bao dam do
bén lién két gitra hém va bé tong, chon chiéu day ciia khdi bé tong 1a 30 (cm). Do d6 kich thudc
bao cua khdi 1a: dai 1440 (mm), rong 1500 (mm), cao 800 (mm), day 300 (mm).

3.2. Thiét ké méng dé bé thir

Khao sét cac loai 6 t6 ma bé thir cd thé do duoc, c6 khoang cach thir nho nhét 13 Liyin = 900

(mm) va khoang cach thir 16n nhat 13 Lyax = 2800 (mm) nhu hinh 8.
Lmax=2800 (mm) LA

Lmin=900 (mm) 1440 300 | 300 1440
1

720 720

150 600 150
2040

=
[
I
I
|
~
8
~
8

1200_

)

1000
ro_zm_m
ls

| 309

300 8 1580 80 300

2340

Hinh 8. Gidi han khodng cach tha Hinh 9. Kich thuéc cia méng dé bé thir

Do khoang cach tir ddu con lan dén gisi han trong cua bé 1a 150 (mm) nén khoang trong cia
hai bé thir 1a 600 (mm). Vi tri diém gitra cua tam hai tim phing d& khéi bé tong ga gia bé thi 1a
L = 600 + (1440 + 1440)/2 = 2040 (mm).

Viéc thiét ké mong dat bé thir phai dam bao tan dung co so Vat chat sdn ¢6 cua trung tAm ding
kiém d6 1a ham kiém tra gAm 6 t6. Qua do dac truc tiép tai trung tim dang kiém 29-07D, lay ham
kiém tra 1a co so dat bé thir, ham c6 chiéu sau 1a 1,5 (m), rong 12 0,75 (m). Do d6 chiéu cao cua
moéng 1a: 1,5 + 0,3 - 0,8 = 1,0 (m). Kich thudc téng thé cua mong dugc thé hién chi tiét trong hinh
9.

Tai trong tac dung 1én méng gdm hai thanh phan P, P, véi vi tri dit luc nhu hinh 10, bao
goém: Luc tac dung cua banh xe 1én mong, gié tri I6n nhat 12 P; = 75000 (N); Luc tac dung cua co
cAu chit tai, gia tri 1on nhat 1a P, = 50000 (N).

Dé dam bao d6 bén viing cua két cdu theo diéu kién udn, xoan, nén thi két cau cua dam thiét
ké duoc danh gia thong qua phan mén CATIA, véi két cau tong thé nhu trong hinh 11.

4. Thiét ké co cAu chat tai
4.1. Lwa chen két cdu ciia xy lanh

Cin ctr vao cac thong sb hinh hoc va diéu kién 1am viéc caa xy lanh lya chon két ciu caa xy
lanh nhu hinh 12.
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_a=720 | 720 | 600 [ 720 | 720 |
P4 P4
(=]
5]
P2 P2 =
400
! L=2040 |
Hinh 10. Lyc tac dung I&n méng Hinh 11. Téng thé mong bé thit con lan logi luc
¢6 chat tai
Hept Haxi L1
L3 L4
R2
%)

77 N - NN
——/ - - - 5 - L
| | A

a2 L2 3

Hinh 12. Két cau xy lanh
4.2. Xdc dinh cac thong sé co ban ciia xy lanh

- X&c dinh duong kinh trong xy lanh:
Khi lam viéc, xy lanh tao ra lyc neo P, duong kinh xy lanh phai thoa mén:
(d*—d)x
gx . > KxP (7)
Trong d6: P - tdi trong tac dung Ién can piston, P = 50000(N); d - la duong kinh trong cua xy
lanh thuy lyuc; d: - la duong kinh cua can piston, chon d/d; = 2; q - la ap suat dau trung binh cua
hé thong thuy luec, g =1000 [N/cm?]; K - la hé so du trix, K = 1,1.

§d2><7r

Tircong thirc (7) qx 4 >KxP=d> [P _ \/16"1'1)‘50000 9,75 (cm),
4 3xqx7 3x1000x
do d6, duong kinh trong cuia xy lanh dugc chon la d =100 (mm).
- Xéac dinh chiéu day thanh xy lanh:
. d
Chiéu day thanh xy lanh nhu sau: t=> q—] (8)
o
o
Trong do: [6] = [ Ch]
n
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Chon vat liéu ché tao xy lanh 1a thép hop kim 25 Mn2 nén [O'm]= 3600 Mpa; n = 2 - Hé sb

du trir bén.

Tir cong thic (8) t== 6,9 (mm), do d6 chon chiéu day thanh xy lanh 1a t = 8 (mm).

- Xac dinh duong kinh can pit tong:

Puong kinh cén pit tdng di duoc tinh chon theo tiéu chuan dia vao ty s6 d/d; va kiém tra bén.
Chon ty s6 d/d; theo tiéu chuan cua Bic [9]: 50/28 - 63/36 - 80/45 - 100/56 - 125/70 - 160/90 -
200/110... O day, dwong kinh dugc chon 1a di= 56 (mm).

Céc kich thudc khac lya chon theo két cau dwoc thé hién trén bang 1.

Bang 1. Kich thuoc cua xy lanh thuy lyc

STT Kich thudéc Ky hiéu Giatri Pon vi
1 Chiéu dai xy lanh Ly 500 mm
2 D6 cao dé xy lanh Haxi 110 mm
3 Chiéu cao chét quay xy lanh Hept 40 mm
4 Chiéu dai can déy pit tong L, 550 mm
5 Chiéu cao piston Ls 65 mm
6 Khoang cach tir day piston khi & vi tri thap nht toi L. 30 m

day xy lanh
7 Hanh trinh pit tdng S 300 mm

Mo ta khong gian ctia bé thir phanh c6 chét tai hoan chinh dugc thé hién théng qua phan mém
CATIA nhu trong hinh 13.

Hinh 13. Téng thé bé thix phanh cé chdt tdi

5. Két luan

Bai bao dé cip phuong an thiét ké bé thir phanh con lin loai luc c6 chit tai nham nang cao
kha ning danh gia chat lugng hé thong phanh cia 6 t6 st dung hé théng treo phu thuge. Nguyén
tac thiét ké 1a dua vao co sé vat chat, b tri co sin cua cac trung tam ding kiém xe co gi6i hién
nay bang cach sir dung bé thir phanh IW4 cua hding MAHA. Tai trong cho phép Ion nhat cua bé
thir phanh 1a 150000 (N), diéu nay cho phép danh gia hé théng phanh trén mdi cau cho hau hét
cac 6 to thuong mai dang duoc luu hanh. Bai bao da dua ra dugc so d6 b tri, cac két cdu ciia bé
thir phanh c6 chét tai. Két qua cia nghién ciru nay 1a hoan toan mai va chua duoc ap dung trong
bit ctr trung tdm dang kiém nao ¢ Viét Nam. Do vay, huéng phat trién tiép theo 12 tién hanh céc
danh gia thuc nghiém.
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