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Abstract. Bolsterless air spring bogies having axle box dampers integrated in the middle of
the steel springs does not guarantee operational features of wagons and might cause the bad
impact on the dynamics of wagons. The article analyzes structural characteristics of axle
boxes used steel springs in the bolsterless air spring bogies, calculates and compares the
comfort index between axle boxes with and without additional dampers. The article also
proposes plans to renovate axle boxes by installing additional vertical dampers for bolsterless
air spring bogies, thereby increasing the dynamics to meet the operating requirements at a
design speed of 120 km/h.
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Tom tit: Gia chuyén hudng 10 xo khong khi khéng xa nhan ¢é giam chan thuay luc tich hop ¢
giita 10 xo thép dang sur dung hién nay trén duong sat Viét Nam khong dam bao duoc tinh
nang hoat dong cua toa xe, tir d6 anh huéng dén cac chi tiéu dong luc hoc. Bai bao phan tich
dic diém két cau hop truc sir dung 10 xo thép cua gia chuyén huéng 10 xo khong khi khong xa
nhan. Tinh toan so sanh chi tiéu ém diu gitra hop truc cd lip thém giam chan va hop truc
khong c6 giam chan va dé ra phuong an cai tao hop truc lap thém giam chan thang dang cho
gia chuyén 16 xo khong khi khong xa nhiin, dé tang tinh nang dong luc hoc dap ung yéu cau
van hanh véi téc do thiét ké 120 km/h.

Tir khoa: gia chuyén huéng, 10 xo khdng khi, giagm chdn thay liec, hop truc.

© 2019 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN PE

Gia chuyén hudng 10 xo khdng khi do Viét Nam dong mai, dang van dung c6 hai loai, loai
¢6 xa nhin va loai khdng c6 xa nhan. So sanh cac loai gia chuyén huéng 160 xo khong khi
(LXKK) thi gia chuyén huéng LXKK khong xa nhiin 14 loai wu viét hon [9] vi khdng c6 ban
trugt va thanh kéo dan Iyc hudng doc, than xe truc tiép dit 1én 16 xo trung wong, do d6 giam
) lugng chi tiét, trong lugng gidm, thudn tién trong bao dudng stra chita. Trén co s¢ thuc té,
tinh tir truéc day dén nay, toan nganh da ché tao trén 70 toa xe ldp gia chuyén hudng LXKK
khong xa nhiin, hdu nhu rat it sy ¢ phan cong [10]. Dé phat huy cac tinh wu viét, ém diu gia
chuyén huéng LXKK, thong qua cac cudc hoi thao, tr nam 2016 duong sat Viét Nam da lva
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chon thiét ké toa xe khach dong méi lip gia chuyén hudng LXKK khong xa nhin [5].
Gi4 chuyén huéng LXKK khong xa nhiin: Bao gom hai loai (160 xo hdp truc bang cao su tron

va bang thép tron):

Hinh 2. Gid chuyén hudéng 16 xo khéng khi khéng xa nhin hép truc 1a 10 xo cao su.

Gi4 chuyén hudng 160 xo khong khi (GCH LXKK) khong xa nhiin 16 xo hp truc bang
cao su duoc thiét ké dya trén co s¢ GCH LXKK TSKZ26 do Nha may Pau May Toa Xe
Puong Son - Trung Qudc ché tao. GCH LXKK khong xa nhiin 10 xo hdp truc bang thép 1a gia
chuyén duoc dong mai tir nhitng nim 2002 theo thiét ké ciia Hoi Pau May Toa Xe (Chu tri 14
Ban Dau may toa xe Tong Cong ty Pudng sat Viét Nam). Hai loai gia chuyén hudéng nay chu
yéu dua trén GCH LXKK TSKZ26 cta Trung Qudc, khong c6 thay doi nhiéu vé nguyén 1y.
St dung ngay dic tinh chiu tai theo ba chiéu cta 16 xo khong khi. Loi dung dic tinh ngang
ctia n6 ¢ thé bo duoc két cau xa nhun truyén thdng cua gia chuyén hudng, két ciu gia chuyén
s& don gian hon, trong lugng nhe hon va dé kiém tra bao dudng, sta chira.

Vi gia chuyén st dung 10 xo hop truc 1a 10 xo cao su c6 mot sb vu diém do la: Co thé

tly ¥ lwa chon hinh dang cua 10 xo nham dat dugc cac thong sb theo yéu cau thiét ké dat ra;
Tranh duoc sy mai mon twong d6i thudng xay ra véi cac két cau thép, cac cong viée duy tu,
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sira chira, thao ldp dé dang, khong can bdi tron, c6 trong lwong nhé hon so véi 10 xo thép; Khi
lam viéc thuong tao ra tr¢ luc bén trong, dem dén hiéu ung giam chan d6i voi cac dao dong
¢6 tan sb cao, ciing nhu ¢ tic dung cach 4m tdt, nén c6 thé bo dugc giam chan thuy luc hop
truc. Tuy nhién 10 xo cao su c6 mét s6 nhuoc diém, chiu nhiét kém va 130 hoa, chat lugng cac
san pham lam ra thuong khong ddng déu, 10 xo cao su thuong co dic tinh tré trong qua trinh
tang, giam tai, do vay do cimg cua cac 10 xo cao su thudng c6 sy thay doi tiry theo tinh hinh
chiu tai. Mat khac do cling cta cac 10 xo con thay ddi tuy theo nhiét d§ moi truong. Cac 10 xo
cao su khi chju tai thudng c6 sy thay ddi hinh dang, cho du khong c6 su thay ddi vé thé tich.
Do véy viée sir dung va lap dit cac 10 xo cao su phai théa min yéu cau sao cho ching c6 dua
khong gian bién dang va c6 thé thay doi hinh dang vé moi phia. P9 tan nhiét cia cao su rit
kém, cho nén khong nén str dung 10 xo cao su c6 khdi hinh 16n, nén su dung 10 xo cao su dugc
chia thanh nhiéu 16p v6i nhiing tAm ngin cach bang kim loai. Viéc kiém tra, thir nghiém 10 xo
cao su hién nay con nhiéu kho khin din dén chat lugng 16 xo cao su khong duoc dam bao, sau
mot thoi gian van dung xuét hién nhiéu hong hoc dic biét lam cho tinh ning on dinh cua gia
chuyén lap 10 xo cao su kém, da say ra nhiéu sy cd gy trd ngai chay tau [10]. Dé khic phuc
va nang cao hiéu qua van dung ciing nhu an toan chay tau, ké tir nim 2016 Tong cong ty
duong sat Viét Nam da mo cac cudc hoi thao ldy y kién ciia cac bén lién quan va lwa chon
trong cac thiét ké méi gia chuyén 16 xo khong khi lap cho céc toa xe cao cip déu lya chon 10
x0 hop truc 13 16 xo thép [8],[9]. Vi két cau hop truc sir dung 10 xo thép c6 tru dan huéng va
giam chan thay luc bén trong nhu hinh 3. Thiét ké ban dau bén trong 16 xo thép la giam chan
thay luc vira c6 tac dung giam chan theo phuong thang ding vira dan hudng 16 xo vira truyén
luc kéo tir ddu may. Nhung do qua trinh chiu lrc phuc tap va duoc ché tao trong nudc, cac
thong s6 giam chan déu khong dam bao, nén hién nay try nay chi ¢ tac dung nhu mét try dan
hudng va truyén luc kéo (dinh vi dang tru dan hudng [13]), tic dung giam chin gan nhu
khong dugce dam bao. Chinh vi vay két cau hop truc loai nay khdng c6 giam chan, dan dén cac
tinh nang dong lyc giam dic biét khi nang cao tdc d6 1én 120 km/h. Bé dam bao tinh ning
dong luc cho gia chuyén hudng 10 xo khong khi khéng xa nhidn co tée do thiét ké 120 km/h
can thiét phai c6 thém giam chan thay luc thang ding tai hop truc [4]. Bai bao nay dua ra cac
phuong an lya chon lip thém giam chan thuy luc hop truc cho gia chuyén 16 xo khong khi
khong xa nhin ¢6 toc do thiét ké 120 km/h.
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Hinh 3. Két cau hgp truc gia chuyén 16 xo khéng khi.
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2. NOI DUNG

2.1. Tinh toin anh hwéng ciia giam chén thity luc hop truc dén tinh ning ém diu theo
phwong thing ding ciia gia chuyén 16 xo khong khi khong xa nhiin.

Gia thiét tinh toan véi 2 truong hop: Gia chuyén hudng 16 xo khong khi khong xa
nhan 10 xo hop truc 13 16 xo thép khong c6 giam chan (giam chan kiém dinh vi tru dan giita 16
x0 mét hoan toan tac dung) va trudng hop lip thém giam chén thiy luc v6i hé sb can nhu
thiét ké gia chuyén C = 20000Ns/m dé tinh toan va so sanh.

2.1.1. Cdc théng so tinh todn.

Hién nay trén cac toa xe khach chay véi tdc do cAu tao dén 120km/h, thuong lép loai
giam chan thiy luc & bac hop truc v6i hé sb can mdi giam chan 20000 Ns/m. Pay 13 loai giam
chan da duoc str dung nhiéu tai Viét Nam, nén dé thuan tién cho viéc lap 14n ciing nhu ché tao
hodc nhap khau, nén chon loai giam chan nay lap cho hop truc gia chuyén 10 xo khong khi.
Lya chon toa xe An lim gia chuyén huéng 16 xo khong khi khong xa nhan dugc thiét ké ché
tao tai Cong ty ¢ phan Xe lra Di An nam 2018, st dung vat liéu méi giam tu ning toa xe dé
tinh todn kiém nghiém tinh ning ém diu cho hai trudng hop c6 lap va khong ldp giam chan
hop truc véi cac thong so ky thuat chinh cho trong bang 1 [11].

Bing 1. Théng s kj thudt toa xe An ldp gid chuyén huéng 16 xo khéng khi.

TT Théng sb Kihi¢u | Ponvi | Gia tri
1 | Khéi lugng than xe (tur trong + trong tai thiét ké) M kg 43000
2 | Khéi lugng gitra 2 hé 16 so mT1, MT2 kg 2.000
3 | Mo men quén tinh ciia thung xe ddi véi truc oz Jz Ns?m 1089093
4 | M6 men quan tinh cua thung xe ddi v6i truc oy Jy Ns?m 1091997
5 | Khoi lugng cap banh xe Mq kg 1500
6 | Khoi luong dudi 16 so m kg 3000
Khodang cach tir trong tim than xe t6i mit phang
7 . R he m 1,6
di qua trung tdm tryc xe
Do cling tong cong cuia 10 xo trung wong cua gia ,
8 chuyén hudng theo phuong thang ding e N/m Bang 2
Do cung tong cong cua 10 xo hop truc cia gia
9 chuyén hudng theo phuong thang ding ke KN/m 3924
10 H¢ s6 can cua lq X0 trung wong cua gid chuyén theo o1 Ns/m Bing 2
phuong thang dung
11 H? 80 cdn cua ’b(_) giam chan lap cung véi 1,0 X0 . Ns/m 20.000
hop truc cua gia chuyén theo phuong thang ding
12 Do cu’ngxtong cong cua cac 10 xo0 trung wong cua Kin N/m Bing 2
gia chuyén hudng theo phuong ngang
13 bo cung tqng cdng cua cac 10 xo hdp truc cua gia Kon KN/m 5346
chuyén hudng theo phuong ngang
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14 Hé s6 can cf}a b.(f)’ giém;chén lap cung véi 1o xo e Ns/m 60.000
trung wong cua gia chuyén theo phuong ngang
15 | Cy ly 2 tim cbi chuyén (L=21) L=2l m 14
16 | Khoang cach 2 truc trong 1 gia chuyén Lt=2lt m 2,2
17 | Khoang cach ngang cua 2 16 xo bau dau 2b, m 1,575
18 | Khoang cach ngang cua 2 10 xo trung uong 2by m 1,85
19 | Khoang cach 2 diém tiép xuc giita ray va banh xe 2s m 1,054
20 | Ban kinh vong lan banh xe r m 0,419
21 | Van tdc cua toa xe (bién d6i) Vv km/h 25 - 120

Bing 2. D¢ ciing va hé s6 can theo phuong thang dimg ciia 16 xo khéng khi [6].

N X Co tai
Van toc
[km/h] K1z Ciz
[KN/m] [KN.s/m]

25 352 14,4
30 356 18,8
35 360 21,6
40 364 25,7
45 370 29,7
50 374 33,6
55 380 37,1
60 390 41,1
65 400 45,2
70 410 48,8
75 424 52,3
80 440 56,1
85 448 59,2
90 466 61,4
95 482 63,9
100 500 66,4
105 516 67,9
110 526 69,8
115 544 714
120 556 72,5

2.1.2. Tinh toan chi tiéu ém dju toa xe An ldp gia chuyén 10 xo khong khi khéng xa nhan.

Tur ly thuyét dong luc hoc toa xe khach [1], [2], [3] x&y dung chuong trinh tinh trén
phan mém Matlab véi 2 truong hop gia chuyén huéng 16 xo khdng khi khong c6 giam chén
thang dung tai hop truc va co 1ap giam chan tai hop truc dugc cac két qua tinh toan bang 3.
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Bdng 3. Két qua tinh chi tiéu ém dju toa xe An.

1.5

Lép giam chan

Van tbc toa xe Chi tiéu ém diu khi c6 giam | Chi tiéu ém dju khi khéng lap giam
[km/h] chan chan
25 1,5059 1,5063
30 1,8477 1,8504
35 2,2593 2,2744
40 2,6669 2,7157
45 2,9231 2,9458
50 3,0508 2,9083
55 2,4258 2,4579
60 3,1892 3,2364
65 1,8117 3,2134
70 1,9944 3,2122
75 2,1208 3,2372
80 2,2155 3,2807
85 2,3058 3,3178
90 2,3901 3,3552
95 2,4626 3,3961
100 2,5288 3,4374
105 2,5933 3,4659
110 2,6508 3,4975
115 2,706 3,5255
120 2,758 3,5471
a N 7 z
e =» Khong lap giam chan
3 A

z 25 —\\/, —

E. -2 . //:::;—

2 h

0.5

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Van téc (km/h)

Hinh 4. Biéu do chi tiéu ém dju theo vdn téc.

Qua két qua tinh toan ta thay vai truong hop c6 ldp 4 giam chan 20 kNs/m trong mot gia
chuyén tinh ning ém diu theo phuong thang dung cua toa xe cai thién dang ké. Trong truong
hop khdng c6 giam chan chi tiéu ém diu khi chay toc d6 cao khong duoc dam bao. Nhu vay
dé dap mg duoc toe do thiét ké 120km/h, nén Iap thém giam chan thiang dung tai hop truc.

2.2. Lwa chon vi tri 1ap giam chan thiy luc

Trén co s& két cau hop truc hién co cua gia chuyén huéng 10 xo khong khi khong xa
nhan str dung 16 xo hop truc 13 10 xo thép, c6 thé lya chon duoc céc vi tri dé cai tao lap thém
giam chan thang dung nhu sau.
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- Phuong 4n 1: giam chén thiy luc dugc lap ¢ phia dau khung gia (hinh 5) [12]

Khung gia

HOp truc
Glamchdn Lo xo hop truc

Hinh 5. gidm chan thang dimg hop truc ldp tai dau khung gid.
- Phuong an 2: giam chan thiy luc dugc lp song song véi 10 xo thép (hinh 6) [12]

Hinh 6. Giam chan thiy luc ldp song song véi 16 xo thép.
- Phuong an 3: Giam chin thuy lyc lap tai dau truc (hinh 7) [12]

Hinh 7. Giam chdn ldm tai dau truc.

Véi phuong 4n 1 thuan loi cho viée kiém tra thao 1ip dau truc nhung s& lam luc tac dung
thang dung truyén xudng truc banh qua hai 106 xo hop truc khong déu. Giam chan chiu luc 16n,
yéu cau do bén va tinh nang lam viéc tét, khong thich hop véi két cdu khung gia dang sir dung
vi s€ bi vudng vao bd phan tai treo an toan hdp truc.
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Phuong an 2 phai ché tao lai hop truc, vi tri dé 10 xo dam bao d6 bén dé lép giam chén,
anh huong dén do bén hop truc, khong thich hop véi két cau cua hop truc dang st dung, néu
sir dung phuong 4n ndy phai thay d6i két cau hop truc dé dam bao do bén va truyén déu lyc
xudng cac 10 xo.

Phuong 4n 3 luc truyén vao giam chin va cac 10 xo 1a ddng déu, mang lai tinh ning dong
luc va d6 bén tét cho hop truc, dé gia cong ché tao. Tuy nhién viéc lép giam chin nhu vay kho
khén cho viéc kiém tra bao dudng b truc, néu mudn kiém tra phai thdo giam chin ra trudc,
trong quy trinh sira chira dang 4p dung trén duong sat Viét Nam thi viéc thdo hop truc chi
thuc hién khi giai thé gia chuyén hudng. Khi d6 cac bd phan gia chuyén hudéng déu phai giai
thé ra, nén nhuoc diém ciia phuong 4n nay khong anh huong nhiéu dén qua trinh van dung.
Trong diéu kién két cu va tinh ning hop truc gid chuyén hudng 10 xo khong khi dang s
dung thi phuong an nay 14 hop 1y nhat.

Vi viy trong 3 phuong 4n c6 thé lap giam chan thang ding phuong 4n lap giam chén thang
dung tai dau tryc 1a thuan tién nhat va mang lai hiéu qua cao cho hé treo so cép, dugc st dung
nhiéu trong cac két cau gia chuyén hudng trén thé giéi [13].

Sau khi lya chon vi tri ldp giam chan tién hanh kiém tra tho giéi han Pau may toa xe theo
QCVN18:2018/BGTVT [7], thdy rang vi tri nay toan bd két cau giam chan nam trong kho
gidi han cho phép.

3. KET LUAN

Qua két qua tinh toan voi truong hop gia chuyén hudng 10 xo khdng khi khong xa
nhan st dung 16 xo hop truc 12 10 xo thép néu khong duoc ldp thém giam chan tai hop truc chi
tiéu ém diju theo phuong thang ding rat kém. Khi lip thém giam chan tai hop truc chi tiéu ém
diu duoc cai thién dang ké, toa xe chay dén toc d6 120km/h van dam bao chi tiéu ém diu cho
phép. Vi vay can thiét phai c6 giam chéan thity luc hop truc cho loai gia chuyén nay.

Qua cac két qua do dat thir nghiém dugc duong sit Viét Nam thuc hién trén toa xe [4]
chi s6 d6 ém dju theo phuong thang dung cua toa xe lap gia chuyén hudng 10 xo khong khi
khong xa nhin (chi s6 6 ém diu vuot ngudng 3,45 & 68/980 ban ghi, chiém 9,9%. Mac du
két cau cua gia chuyén 10 xo khong khi khong xa nhin st dung 10 xo hop truc 1a 10 xo thép
hién dang sir dung thi giam chan da duoc tich hop bén trong 16 xo thép. Nhung do chat luong
ché tao, 1ap réap, kiém tra, bao dudng khong ding nhu cac thong sb thiét ké, ¢ nhiéu truong
hop céac giam chan do dau nhét khong dugc khic phuc, dan dén tac dung giam chan khong
dugc dam bao. Vi vay kién nghi trong thiét ké méi gia chuyén 16 xo khdng khi khong xa
nhdn, 10 xo hop truc 10 xo thép lap thém giam chan thiy lyc thay giam chan bén trong 10 xo
bang truc dan hudng, dé dam bao cac thong sb can cua giam chan, dé dang trong viéc kiém tra
bao dudng, stra chira.

Véi két cau hop truc dang sir dung viéc chon vi tri 1ap giam chan theo phwong an 3 1ap
tai dau truc 1a hop Iy nhét vira dam bao lyc giam chan phan b déu trén hé treo so cap, vira
dam bao dd bén két cau.
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