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Abstract: The article introduces the research and manufacture of a self-propelled truck pneumatic brake
system model. The model ensures a harmonious and creative combination of science, aesthetics and

pedagogy for effective teaching and learning.
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1. Pit van dé

Nham nang cao chit lugng day va hoc thyc hanh
nganh Cong nghé Ky thuat O t6, dong thoi dé giam
chi phi dao tao cho phu hop véi diéu kién thuc tién
hién nay cua nha Truong Pai hoc Su Pham K§ thuat Vinh,
nhém tac gia da chon dé tai “Nghién ctru ché tao mo
hinh hé thong phanh khi nén 6 t6 tai ty hanh” nham
phuc vu cho cong tac giang day va khai thac thiét bi
tai khoa Co khi dong luc Truong Pai hoc Su pham
Ky thuat Vinh.

V6i m6 hinh nay s€ dao tao duoc nhing ky nang
nghé sau: K§ ning nhan dang cac chi tiét két cu
trén hé thong phanh khi nén; ky ning diéu khién, van
hanh hé thng phanh khi nén; k¥ ning bao dudng va
sira chita hé thong phanh khi nén.

2. Noi dung nghién ctru
2.1. So do tong quan ciia hé thong

Do phitc tap ciia hé théng truyén dong phanh
khi nén trang bi trén xe tai phu thudc vao tung loai
xe. Trén cac dong xe tai hién nay, hé thong truyén
dong phanh dugc trang bi gdm nhiéu mach phanh
nhu: Mach phanh chinh (hay con goi 1a phanh chén);
mach phanh phu (hay con goi la phanh tay hay phanh
d6); mach phanh dy phong va mach phanh khan cap.

- H¢ thong phanh chinh gom 2 mach: Mot mach
dan dong diéu khién phanh 2 banh xe truéc va mach
kia din dong didu khién 2 banh xe sau. Hai mach nay
thuong bd tri doc lap khong phu thudc nham dam
bao an toan cho xe khi van hanh.

- H¢ thong phanh phu dan dong ham cimg banh
xe sau bang khi nén. Khi ngudn hoi cung cap cho h¢
thdng voi ap dudi 3 Kg/em? hodc ¢ su ¢b mat hoi
trong hé thong thi hé thong phanh tay s& ty dong ham
cing banh xe sau.

- Trang bi van bdo v¢ cac mach phanh.

- Phanh va nha phanh véi d6 nhay cao do b tri

céc van 1o le va van xa nhanh gan cc bau phanh trén
ciing mot cau.

- Bau phanh banh xe trudc dugc trang bi loai bau
1 ting hay goi 1a bau phanh don kiéu 12/24. Céc
banh xe sau trang bj bau phanh 2 ting hay goi la bau
phanh kép kiéu 24/24.

- Trang bi thiét bi canh bao ap hoi hé thong.
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So do 2.1. Hé théng truyén dong phanh locker
2.2. Thiét ké ché tao mé hinh
2.2.1. Y twéng, yéu cau, gidi phdp thiét ké

- Y tudng thiét ké: Xut phat tinh hinh thyc té tai
xuong thyc hanh 6 t6 hién dang ton tai tong thanh
Gam xe tai do Lién X6 san xuat c6 trang bi hé théng
phanh khi nén véi tinh trang hu hdng nang khong thé
van hanh va da lac hau. Trén céac xe tai hién nay dé
dam bao an toan ngudi ta trang bi hé thong phanh ti
ham va thyc té tai xudng chua c6 tong thanh hé thong
phanh loai nay nén kho khan khi giang day thuc hanh
phan Béo tri hé théng phanh 6 t6. Vi vay can nghién
cuu che tao mot mo hmh truyén dong phanh kh1 nén
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hop hai hoa va sang tao giita tinh khoa hoc, tinh thim
my va su pham, nham phuc vu tot cho cong tac giang
day va hoc tap.

-Giai phap thiét ké: Dudi hinh thuc thu gon mot
hé théng phanh khi nén thuc té trén xe thanh mot
mo hinh don gian, nhé gon, thuan tién cho viéc di
chuyén, két cdu cac bo phan va nguyén 1y hoat dong
ctia hé thong duoc phu hop vai yéu cau hoc tap va
nghién cuu, nhung van dam bao tinh thuc té, thé hién
day d nhitng tinh ning ctia hé thong phanh trén 6 t6.

2.2.2. Phan tich va la chon thiét b ldp dat
a. Vat tw lam khung mo hinh

Tén vat tu Thoéng sb k¥ thuat 181? ong Ghi ch
iaphioms s Joam
kim P ed 63m
Thép tAm Day 2mm 2,8m2 | Pico
Thép tim Day 5mm 0,4m2
Tém nhya ALU | Kich thutc 1,18m2 | O Khung trén
Tam nhya ALU | Kich thudc 400x250 | 0,im2 | Dan bién tén
Thm nhua ALU | Kich thude 400700 | 0,28m2 ?:rﬁg?t?o;eg so
Que han 2,5 mm 5kg
Da cit thép D100 20 Vién
DPa mai D100 02 Vién
t}rlgfgs"“ xit A236 02 Hop
Hop son xit xanh | A242 05 Hop
Hop son xit den | A268 01 Hop
Vit tu khoan Loai lecm 0,3kg
b. Vit tu thiét bi
Tén thiét bi tThfl’l‘;‘tlg s0 ky ﬁf@ng ahi
Béu phanh banh xe trudc Loai 12/24 02 Cai
Béu phanh banh xe sau Loai 24/24 02 Cai
Tay nbi chinh phanh + truc 04 cii Dico
cam phanh
Van 1o le chia hoi Loai 1 ting 01 cai
Van xa nhanh 02 cai
Mo to 1 pha 1,1 HP 01 cai
Méy nén hoi gf; Pt |l
Day dai A350 01 cai
Binh loc 4m va diéu p 01 cai
Van bao vé mach phanh Loai 4 nga 01 cai
Binh hoi Loai 24 lit 02 cai
Cum ban dap phanh 01 cai
Téng phanh chan 01 cai
Téng phanh tay 01 cai
Pdng hd béo 4p hoi Loat I0KG! 105 cai
Tuy 6 hoi (xanh, d6 va trdng) | ¢12 10 mét
Diu ndi hoi cong nghiép 35 Céi
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s 03
Cudn bang tan Cubn

Bu I6ng — dai dc MI12x1,5 Pico
Bu I6ng — dai 6¢ M10x1,5

2.2.3. Thiét ké ché tao mé hinh

a. V6i khung trén gdm: Gia cong ché tao gia d&
cum bau phanh trudce, van xa nhanh theo ban vé€; gia
cong ché tao gia d& cum bau phanh sau, gia d& van
ro le va van xa locker theo ban v€; gia cong bac do
truc cam phanh theo ban v&; lip bau phanh trudc va
sau lén gia d, lip tay nbi chinh phanh dé dinh hinh
va han bac d¢ tryuc cam phanh.

b. V&i khung du6i gdbm: Han khung dudi theo
kich thudc ban v€; han 4 banh xe vao khung; gia
cong ché tao gia dd cum md to-may nén hoi; gia
cong ché tao gia d& binh loc am-diéu ap va van bao
v€ theo ban v¢€; gia cong ché tao gia do cum ban
dap, tong phanh chan tong phanh tay theo bin v&; gia
cong ché tao gia d& binh hoi theo ban v&; han cac gia
dd thiét bi 1én khung va son khung; lap thiét bi lén
gi4 do. Pidu chinh mé to-may nén; lip cac dau ndi
hoi va déng hd do ap binh

c¢. Lap duong hoi hé théng gom: Puong hoi
ngudn: Mau do; duong hoi didu khién: Mau xanh;
dudng hoi phan phdi cac bau phanh: Mau tring.

et

Hinh 2.1. M6 hinh hé thong truyén ddng phanh locker
2.2.3. Vin hanh khai thdc va bdo quan: Dé van hanh
0 hinh, thyc hién theo cac budc sau:

Bude 1: Kiém tra an toan

Budc 2: Gat can phanh tay vé phia sau (vi tri xa
locke)

Budc 3: Cép ngudn cho cho cong tic

Budc 4: Bat cong tdc vé nidc ON cho mé to hoat
dong dé bom hoi nap binh chira.

Budc 5: Theo ddi p suat trong 2 binh chira thong
qua quan sat dong hd. Viéc theo ddi 4p sé& xac dinh:

- Tinh trang hoat dong cuia van bao v¢;

- Sy kin khit cac duong din hoi hay sy ro ri hoi
0 binh chua.
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Quan sat gia tri ap suat giéi han ¢ 2 binh chira
dam bao trong khoang 5,5 — 6,0 KG/cm2 (gia tri
dé nha locker hét hanh trinh dam bao cac banh xe
sau khong bi ham). Néu thap hon phai diéu chinh
lai bang cach van vit diéu chinh & binh loc am theo
chiéu kim dong hd.

Budc 6: Kiém tra hoat dong ctia hé théng phanh
tay: Ban dau tong phanh tay & vi tri khong cap hoi
vao bau tich ning. Lo xo tich ning trong 2 biu sau
gian ra day 2 ty sang trai hét co 1am 2 banh xe sau
bi him cimg. Khi 4p suat hoi nap vao binh du ta tién
hanh kiém tra hoat dong ctia phanh tay:

- Gat can phanh tay vé phia truéc: Nha locker dé
banh xe quay tu do.

- Gat can phanh tay vé phia sau: X4 khi nén trong
budng tich 4p qua van xa locker. Banh xe bi him
cung.

Budc 7: Kiém tra hoat dong ctia hé thdng phanh
chan:

Sau khi nha locker dé banh xe quay tu do, ta tién
hanh kiém tra h¢ thong phanh chan:

Tac dung 1én ban dap phanh mét luc, nod s€ diéu
khién cho téng phanh hoat dong va cung cip khi nén
dén cac bau phanh, dong thoi quan sat dong ho lip &
ctra hoi vao bau phanh truc va budng phanh chinh ¢
bau banh xe sau trén mo hinh ta thiy:

- Ban dap phanh xoay 1 goc khoang 70 thi kim
dong ho sb 5 va 6 1én khoang 2 kg/cm?2

- Khi ban dap phanh xoay 1 goc khoang 120 thi
kim dong hd 1én khoang 3.5 kg/cm

- Va khi lyc phanh cyc dai, tic 1a ban dap phanh
xoay 1 goc khoang 200 thi lic nay kim ddng ho chi
khoang 5 kg/cm?2.

Tir d6 ta c6 mdi quan hé giira luc tic dung 1én
ban dap phanh vé6i goc xoay ban dap va mdi quan hé
giita 4p luc bau phanh voi goc xoay ban dap phanh
nhu sau (hinh 2.1)

4p suit biu phanh (KG/em?)
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Hinh 2.2. Do thi biéu dién moi quan hé giita luc tac

dung va goc xoay ban dap phanh.
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&p sut trong ban
phanh (KG/cm?)

L
in
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Hinh 2.3. Do thi biéu dién méi quan hé giita dp sudt
bau phanh va goc xoay ban dap

MO hinh duoc su dung trong hoc phan mon hoc
“Bao tri h¢ thong gam 0 t0” bai 2 “Bao tri hé thong
phanh” phan “Thao lap va bao tri h¢ thdng phanh
khi nén”

Noi dung khai thac:

a. Nghzen citu co ché hoat d‘ong ciia hé thong
phanh khi nén trén 6 t6 nhu sau: st dung mo hinh,
doc phan tich so dd hé thong, doc va phan tich cac
ban v& cau tao va nguyén ly hoat dong céc thiét bi
trong hé thong phanh 6 t6 c6 trén mo hinh; van hanh
mo hinh.

b. Thao va lap cac dwong ong dan hoi hé thong
phanh khi nén. Kiém tra va van hanh hé thong.

c. Bdo duong ky thudt hé thong gom Vé sinh, bét
chat thiét bi h¢ thong; kiém tra dleu chinh strc cing
day dai truyén dong méay nén hoi; kiém tra diéu chinh
ap. sut hoi binh chira; xa nudc ¢ cac binh chira hoi;
klem tra d1eu chinh hanh trinh dich chuyén cua ty
day cac bau phanh banh xe
3. Két luan

Nghlen ctru thiét ké, ché tao mo hinh hé thong
phanh khi nén 1a mot trong nhung deé tai mang tinh
thuc t&. M6 hinh c6 thé dua vao giang day ¢ céc
truorng dai hoc, cao dang, trung hoc chuyén nghlep
va day nghe nganh Cong nghé Ky thuat O t6 g1up
cho nguoi hoc truc quan sinh dong, nguoi hoc co thé
van hanh, klem tra cac b phan ctia hé thong trén mo
hinh rét cy thé, dem lai két qua cao trong hoc tap.
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