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Abstract: A brake valve is an important part of a train brake system (rolling stock). Good or
bad brake valve specifications determine the braking status and safe operation of the train.
The article focuses on analyzing the structure, function, and technical parameters of some
typical brake valves (air brake distributors) of wagon braking systems which are widely used
domestically and internationally. On that basis, it is proposed to choose air brake distributors
for premium passenger coaches that can operate reliably at a speed of 120 km/h for use on
Vietnam railways according to the basic criteria set for the air brake distributors.
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Tém tit. Van ham 13 bd phan quan trong trong hé théng him doan tau (ddu may, toa xe).
Thong sb k¥ thuat van ham t6t hay xdu quyét dinh trang thai hdm doan tau va an toan véan
hanh doan tau. Bai béo tap trung phan tich két cau, tinh ning tac dung va cac tham sé ky thuat
mot sé loai van ham (van phan phdi) tiéu biéu cua hé théng hdm toa xe dang duoc sir dung
rong rii trong va ngoai nudc. Trén co s& d6 dé xuat lya chon van phan phdi cho toa xe khéach
cao cap van hanh tin cay ¢ toc d6 120 km/h str dung trén duong sat Viét Nam theo nhitng chi
tiéu co ban dugc dit ra ddi vai van phan phai.

Tir khéa: van phan phéi hé thong ham toa xe, toc do 120 km/h.

© 2020 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN DE

Van hadm 1a bo phan quan trong trong hé théng ham dau may, toa xe. Thong sé ky thuat
van ham tbt hay xau quyét dinh trang thai hdm dau may, toa xe va ca doan tau, anh huong dén
an toan van hanh doan tau. Vi vdy, viéc lya chon hé thdng hdm Ia lya chon céc tinh ning tac
dung va céc thdng sé ki thuat van ham.

Tir dau thé ky XX dén nay, van hdm (van phan phéi) khdng ngimg duoc nghién ciu hoan
thién két cau va tinh ning tac dung. Tir hinh thirc két cdu don gian (van ham chan khong) dén
két ciu van hdm c6 bo phan chinh 2 &p luc dén van hdm cé bo phan chinh két cau kiéu han
hop 2 &p luc va 3 ap luc, dén nay da phan van hdm sir dung 1a loai van hdm cé bo phan chinh
két cdu 3 ap luc.
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Nam 1955 Hiép hoi duong sit Chau Au va cac nudce da chinh thuc lya chon loai van hdm
két cdu bo phan chinh 3 &p luc 1a van hdm tiéu chuan cho toa xe khach, toa xe hang va toa xe
lien van qudc té.

Trong bai bao nay chu yéu gisi thiéu mot s loai van hdm co két cau bo phan chinh 3 ap
lyc dang dwoc sir dung phd bién trong va ngodi nuée 1am co so lya chon van hadm st dung
cho toa xe khéch cao cip van hanh tin cay dén téc d6 120 kmv/h trén dudng sat Viét Nam.

2. NOI DUNG CHINH
2.1. Khai quat hé théng hdm ding cho toa xe khéach van hanh trén dwong siat Viét Nam

Hién nay, toa xe khach van hanh trén duong sit Viét Nam dat téc d6 80-100 km/h.
Nhiing toa xe khach téc d6 van hanh dén 60 km/h sir dung hé théng hdm van ba cira ky hiéu
la van P, c6 két cau bo phan chinh 12 loai 2 4p luc, khdng c6 tac dung nha ham giai doan, toc
d6 lan truyén soéng ham khi ham thuong dat 50-60 m/gidy, khi hdm khan dat 150 -160 m/gidy
[1,2].

Toa xe khéach van hanh dén téc do 16n hon 60 km/h trén tuyén duong sat Ha Noi - TP
HCM, doan tau nhanh Ha Noi - Hai Phong. .. sir dung hé théng hdm c6 van phan phdi la van
KE. Van KE c6 két cau bo phan chinH 1a loai 3 4p luc c6 tinh ning nhu van KE sir dung trén
mang ludi duong sat Chau Au [3].

Van phan phéi 1a bo phan chinh cua hé théng ham toa xe, tinh ning tac dung cua hé
thdng ham tét hay xau phu thudc két ciu, tinh nang tac dung cua nd. Vi vay, van phan phdi
khéng ngimg dugc nghién ciu va hoan thién tir dau thé ky XX dén nay, nham dap @ng nhu
cau van chuyén hanh khéch, van hanh téc d6 cao, d6 ém diu va dam bao an toan van hanh.

1. Gigi thigu cac dong van phan phai tiéu biéu [3]

a) Van phan phéi c6 bo phan chinh két cdu bo phan chinh kiéu van 2 &p lyc (van 3 cta),
xem hinh 1:

- Mot phia pittong chinh (pittong chinh kéo theo van truot di chuyén khi ham dé thyc
hién tac dung hdm, nha ham, bao &p) théng voi dng hdm doan tau, phia nguoc lai véi thing
gié phu.

- Tbc d6 lan truyén song ham dat 150-160 m/gidy.

b) Van phan phéi c6 bo phan chinh két cau kiéu két hop van 2 ap luc va 3 ap luc (xem
hinh 2):

Két cau loai van nay phét trién trén nén tang van két cau 2 ap lec va mot bo phan 3 ap luc
dé thyc hién tinh ning nha hdm giai doan, bao ap ty dong xi lanh ham, ting mic d6 giam é&p
cuc bd 6ng ham chinh 1én dén 275 m/giay.

C4c loai van ham két cdu hdn hop 2 &p luc va 3 &p luc bao gom céc loai nhu van L2A,
L3, 103, 104, 120 cua Trung Quéc; van AB, ABD, ABDW cua My; cac van ham dong 270
(002-005), van N°483 cua Nga; van ABSD caa An Do ...

Hinh 2 biéu thi két cdu cua van 102 - kiéu van phan phéi c6 bo phan chinh két cdu kiéu
két hop van 2 &p luc va 3 ap luc cua Trung Quéc.
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Hinh 3. Bo phan chinh c6 két cau kiéu van 3 &p luc [7, 8].

1. Mang pittong chinh (mang pittong tic dung); 2. Buong diéu khién, 3. Thing
gié diéu khién; 4. L6 thong ngoai troi; 5. Mang pittong phan hoi; 6. Truc pittong
chinh va pittong phan hoi; 7. Van cdp gié vao XLH va buong phan héi; 8. Van
cap; 9. XLH; 10. Thing gid phu.
bic diém chinh cua van:

- Ap luc & phia dudi mang pittong chinh 1 &p luc budng diéu khién.

- Ap luc phia trén mang pittong chinh 1a 4p lyc OHC.

- Ap lyc phan hdi khi ham ap suat XLH tac dung tré lai mang pittong phan hdi (pittong
phan hdi va pittong chinh trén cing 1 truc bé tri theo phuong thang ding). Nho ¢6 &p luc
phan hdi, van phan phéi c6 tac dung tu dong bao tri &p suat XLH, tac dung nha ham giai doan,
khdng ché mirc do giam ap cuc bo, ting toc do lan truyén song ham dén 270-280 m/gidy khi
h&m khan.

Van phan phéi 3 ap luc dugc van dung phd bién ¢ duong sit Chau Au nhu van KE cua
Puc; van E2a, E3 cua Phap; van DAKO cua Tiép Khic truée day, van U cua ltali; van P4a
cua Anh...[7,8, 9].

Tir hinh 3 ¢6 thé thay, két cdu bo chinh 3 ap luc 1a: &p luc budng diéu khién, ap lec ng
hd@m chinh va ap luc xi lanh ham.

Phia trén mang pittong chinh (1) théng dng ham chinh (&p luc 6ng hdm chinh); phia duéi
mang pittong chinh (1) théng budng diéu khién — ap luc budng diéu khién.

Phia trén mang pittong phan héi (5) 1a &p luc xilanh ham; phia dudi mang pittong phan
hoi (5) la ap luc khdng khi ngoai troi.

Hinh 4 biéu thi két cau cua van KE- kiéu van phan phdi c6 bo phan chinh 3 ap luc tiéu
chuan caa duong sit Chau Au [3,4].
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Hinh 4. Két cau van KE (kiéu van c6 bo phan chinh 3 ap luc).

2. Co so lwa chgn van ham

- Dua vao két qua nghién ciru xac dinh xac chi tiéu can thiét cho hé théng ham toa xe
khach cao cap van hanh dén téc d6 120 km/h.

- Dua vao két qua nghién ctru, phan tich dic diém két ciu, tinh ning tic dung mot sb
van phan phoi két ciu bo phan chinh 3 ap luc sir dung cho toa xe khach van hanh dén téc do
120 km/h va Ién hon trén dudng sit Chau Au, Trung Qudc.

Str dung van phan phdi c6 két qua bo phan chinh 3 &p luc, ¢6 tac dung nha ham giai doan,
tac dung tu dong bao &p sau khi ham, nha hdm; Téc dung ty dong bo sung gi6 ép cho xilanh
ham trong qua trinh hdm (xialnh hdm do ho gio ép lam giam &p suat xilanh ham).

- Tinh hinh sir dung van hdm cd két cau bd phan chinh 3 &p luc sir dung cho toa xe
khach van hanh trén duong sat Viét Nam.

- Trinh d6 chuy@&n mén cua can bo ky thuat va cong nhan nganh duong st da lam quen
véi loai van phan phéi, nhiéu can bo ki thuat, chuyén gia da nghién ctu, thiét ké, ché tao loai
van phan phdi két cau 3 &p lyc nhu KE, OERLINKON.

- Luya chon van phan phéi theo nhitng tiéu chuan ky thuat quéc té [7,8], yéu cau van
phan phéi phai co:

o Do nhay tac dung hdm, nha ham.

o Mirc @6 giam 4p lan dau Ar, (bar) yéu cau tit ca van phan phéi trong doan tau phai
phat sinh tac dung ham. Ar, = 0,294 (bar).

o Téc do lan truyén song ham khi ham khan phai dat: 250 — 300 m/giay.

Ap suit gi6 ép nap vao xilanh hdm 16n nhat 14 3.727 bar.
Van phan phéi c6 tac dung giam ap cuc bo khi him thuong, ham khan.
Van phan phéi 1am viéc 6n dinh vai ché d6 dinh ap thay doi: 4,903 bar hozic 5,884 bar.

o O O
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2.2. Lwa chen nhikng chi tiéu co ban sir dung cho hé théng ham toa xe khach cao cip
dam bao van hanh tin cay ¢ toc do ky thuat 120 km/h

Phan tich két ciu, tinh ning tac dung va cac tham sb k§ thuat mot sé loai van ham  két
cau bo phan chinh kiéu 3 &p luc str dung trong va ngoai nudc theo nhitng chi tiéu co ban lya
chon van ham cho toa xe khach cao cép van hanh tin cay & tdc d6 120 km/h . Nhirng chi tiéu
nay ciing chinh 1a nhitng chi tiéu co ban cua hé théng ham, 13 co s& nghién ciu, thiét ké, ché
tao thiét bi ham toa xe khach dam bao van hanh tin cdy, an toan.

a) Nhiing can ctr lva chon chi tiéu co ban hé thong ham toa xe khach.

- Cian cir vao qua trinh phét trién, thanh tuu khoa hoc, nghién ciu thiét ké ché tao hé
théng hdm sir dung cho dau may, toa xe van hanh trong va ngoai nudc.

- Tinh hinh st dung hé théng ham toa xe khach van hanh trén dudng st Viét Nam;

- Dinh huéng phét trién dau may, toa xe ndi chung va hé thdng ham caa nganh duong
sat trong hién tai va tuong lai.

- Tbc d6 van hanh ky thuat toa xe khach.

- Tiéu chuan thiét ké ché tao toa xe khach cua Viét Nam.

- Nang luc, trinh @6 chuyén mon can bd khoa hoc ky thuat va cong nhén sira chira van
hanh him dau may, toa xe cla cac co sd san xuét ché tao, bao dudng sua chira toa xe, dau
may cua nganh dudng sit.

b) Nhitng chi tiéu co ban cho toa xe khach cao cap thiét ké van hanh dén toc d¢6 120 km/h
[10].

- Sudung hé thong ham gio6 ép tu dong - gian tiép;

- Van phan phdi 1a loai van c6 két ciu b phan chinh kiéu 3 &p luc, co6 tinh nang vuot
troi: nha ham giai doan, thoi gian hdm va nha ham 6n dinh, c6 tac dung giam ap cuc
bo...

- Hé thdng hdm c6 bo phan ham tay;

- Van phan phéi c6 téc do lan truyén soéng ham dat 250 -270 m/gidy, bao dam duoc ap
suit nap XLH.

- He thdng ham c6 lap van ham khan.

- Sir dung hé thong truyén dong ham kép, gudc ham sir dung vat liéu téng hop.

2.3. Luwa chen van phan phéi sir dung cho toa xe khach cao céap thiét ké, ché tao van
hanh tin cay den toc d¢ 120 km/h.

a) Tinh hinh str dung van phan phéi toa xe khach duong sat Viét Nam.

Hién nay trén mang lugi duong sit Viét Nam dang sir dung kha nhiéu chung loai toa xe
khach duoc nhap khau va ché tao ¢ trong nudc. Cac toa xe nhap khau cé thoi gian sir dung tir
20-30 nam duoc nhap khau cha yéu tir Trung Quéc, Rumani, Nhat Ban...., cac toa xe nay
cling st dung céc loai van phan phédi khac nhau nhu van P1,P2, van ABSD, van Elinkon, van
KE (KNOOR), van phan phdi 103... (c6 nhiéu toa xe khach nhap khau da duoc hoén cai dé
sur dung sang van phan phdi KE). Cac toa xe dugc dong méi trong nudc (cac toa xe thé hé 1)
cha yéu sir dung cac van phan phéi KE.

Theo théng ké cua Cong ty ¢6 phan van tai duong st Ha Noi, dén nay tong so toa xe
khach dang van hanh trén tuyen la 562 toa xe, trong d6 con 20 toa xe str dung van phan phoi
la van P con lai 542 toa xe su dung van phan phoi Ia van KE (KNOOR).

b) Tinh hinh sir dung van phan phéi toa xe khéach cua dudng sit qudc té.
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Bang 1 giGi thiéu dic diém cia mot sb loai van phan phdi dang dugc dung trén thé
gidi, day ciing duoc coi 1a nhitng van phan phdi tiéu chuan s dung cho toa xe khach vén
hanh trén mang ludi duong st Chau Au, toa xe lién van va van phan phdi tiéu chuan sir dung
cho toa xe khéach Trung Quéc.

Bang 1. Bac diém van phan phéi dung cho toa xe khach [3].

Loai van phan phai
) DAKO ché tao| Erlinkon ché| KE ché tao F-8 ché tao
TT DPic diem ham nam 1955, | tao nam 1956, | ndm 1955, Bic | nhimg ndm
Tiép Khac | Phap, Bi, Ao 80 thé ky XX,
trudc day Trung Quoc
1) (2) 3) (4) 5) (6)
1 Nha ham giai doan + + + +
2 Nha ham thuong + + + +
3 | Nha ham khan cép - - - -
4 | Giéi han &p suat nap vao + 5 + +
xilanh hdm khi ham
5 | Sb luong tén chi tiét cac bo 119 152 152 205
phan van
6 | S6 luong chi tiét 154 180 290 -
7 | Khéi luong (kg) 24,7 30 45 -
8 | Téc dd lan truyén séng ham 285 275 270 250
(m/giay)
9 | Apsuat gigi han xilanh hdm Co Cé Cé Cé
10 | Mirc do mén héa khi ham 0,3 0,6 0,69 0,4
11 | Ap suat nap vao XLH Ién 3,727 3,727 — 3,825 | 3,825khi co tai; (3,727 — 3,825
nhat ( bar) 1,569khi rong tai
Thoi gian nap day gi6 ép
12 | XLH dén 95% (giay)
- Xe khach 3-5 3-5 3-5 3-5
- Xehang 20-28 20-28 20-28 20-28
Thai gian nha ham (gidy): xa
13 | gi6 xialnh ham tur Ché do xe khach 15-25 giay
3,727 (3,825) — 3,923 bar Ché do xe hang 45 -60 giay

Van KE duoc nhap vao Viét Nam tir nam 1978 cung véi nhirng toa xe khach, toa xe hang

Rumani, do d6 c6 tinh nang vuot troi hon céc loai van ham P, K, L2-A va L-3, van ABSD va
van OERLINKON. Van KE di duoc nhap tir Bac, An Do, Trung Qudc vao Viét Nam, sir
dung phé bién lap cho toa xe khach, toa xe hang. Theo dinh hudng phat trién ham toa xe cua
nganh duong sat Viét Nam trong hién tai va twong lai da chon loai van KE Ia loai van tiéu
chuan lap cho toa xe khéch, toa xe hang. Van KE di 1ap cho 99% s6 lugng toa xe khach, hon
60% sb luogng toa xe hang (theo s liéu thong ké cd khoang 1002 toa xe duoc ldp van phan
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phdi KE trén tong 2474 toa xe hang loai G, H, M, N). Nhitng toa xe khéach, hang Viét Nam
ché tao mai déu duoc lap van KE.

 Lua chgn van phan phéi theo co s& lya chon van hdm trinh bay & trén, két hop voi daip
diém ket cau, tinh nang tac dung van ham (xem bang 1). Tac gid lya chgn van phan phoi
KE s dung cho toa xe khach cao cap v@n hanh dén toc dé ky thugt 120 km/h.

3. KET LUAN

Qua phan tich dic diém van hiam c6 bd phan chinh két cau 2 ap luc, 3 ap luc st dung cho
toa xe cho théy van ham van ham c6 bd phéan chinh két cau 3 ap luc co6 tinh nang vuot troi hon
loai 2 ap lyc. Van phan phéi két cAu bd phan chinh 3 ap lyc da dugc su dung phé bién cho toa
xe khach van hanh d&én tdc d6 120 km/h va 16n hon & cac nude trén thé gioi.

Theo két qua nghién ctru lya chon chi tiéu can thiét cho van hiam sir dung cho toa xe
khéch, nhimng co s lya chon van hiam, két hop bang 1 phén tich so sanh tinh ning tac dung
cac loai van phan phdi (bang 1), tac gia da chon van him KE (KNOOR) thoa man yéu cau sir
dung cho toa xe khach thiét ké ché tao.
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