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Tom tat

Piéu khién ty sé truyen vo cdp, thu hoi, tich liiy va
tai sir dung nang lwong khi phanh 1a nhaizng tinh
ndng quan trong cua hé thang truyen lyc hién dai,
c6 kha nang tiét kiém nang lwong va than thién véi
méi trwong. Bai bao gidi thidu mét sé két qua
nghién cizu phén tich lya chon cdu hinh hép 6
phan nhanh thay - co, thiét ké mach truyén dong
va dieu khién thuy luee, dinh cé cac phan tir thiy
liee, dinh c& bé phdn thu hoi, tich liiy va tdi su
dung néng leong khi phanh phi heop véi diéu kién
vdn hanh cua xe chuyén dung va xe tai cé nho.
Tir khéa: Truyén dgng vo cap, hgp so phan
nhanh cdng suat, hgp so thiy co, phanh tdi sinh.
Abstract

CVTs control, energy recovery, storage and reuse
during braking are important features of modern
powertrains, which are energy efficient and
environmentally friendly. The article presents
some research results, analysis, selection of
hydraulic-mechanical branched gearbox
configuration, design of hydraulic transmission
and control circuits, sizing of hydraulic elements,
sizing of recovery parts, accumulate and reuse
energy when braking in accordance with the
operating conditions of specialized vehicles and
small trucks.

Keywords: Continuously variable transmission,

power split transmission, hydro-mechanical
transmission, regenerative braking.

1. Pit van dé

Hé thdng tuyén lyc hybrid thay - co (phét trién trén
co s6 hop sé phan nhanh cong suat (HS PNCS)) dang
duoc sir dung ngay cang rong réi trén xe chuyén dung
(may ndng, 1am nghiép). Tuy nhién, viéc nghién cuau,
g dung HS PNCS trén 6 t6, dac biét 12 trén 6 to tai
con chua dwoc nghién ciru ¢ Viét Nam. HS PNCS két
hop dwoc wu diém vé didu khién vo cap sé vong quay
V6i hiéu suét truyén lyc cao (twong duong véi hop sb
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co khi sang s6 dudi tai trong [1-3]). Ngoai ra, nho mot
bo bién tdc thuy tinh két ndi song song vai bo truyén
co khi, hé théng truyén luc hybrid thuy - co con co
kha nang phanh khéng hao mon, kha nang thu hi, tich
Iy va tai sir dung nang luong khi phanh. Do do, lya
chon cau hinh phi hop, xac dinh két ciu va dinh c&
phan tir truyén luc va cac bo phan chirc nang kém theo
1a nhitng nghién ctu can thiét dé phat trién wng dung
cdng nghé truyén lyc hybrid thay - co trén xe tai va xe
chuyén dung.

2. Phan tich dong hoc va xac dinh cac thong sb
ket cau cua HS PNCS trang bi cho xe tai nhé

2.1. Lwa chen cdu hinh HS PNCS
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Hinh 1. So' dé nguyén Iy ciia HS PNCS c¢6 c4u hinh CRO
+ P/M1, PIM2 - Bom/déng co thuy luc cua bg bién téc
thuy tinh;

+ i1 - T7 56 truyén phan nhanh cong sudt;

+ iz - T/ s6 truyén nhdp dong cng sudt;

+ R - Banh rang bao;

+ C - Can dan;

+ S - Banh rdng va s6 rdng banh rang mdat troi.

+Me, Mp, M, Ms - Lan hirot 12 md men ciia: dong co,
bom, mé to thuy luc va dau ra cua HS PNCS;

+Ne, Np, N, Ns - Ldn Lot 12 56 vong quay cia: déng co,
bom, mé to thuy luc va dau ra cua HS PNCS.

Pé hinh thanh mot HS PNCS don gian, c6 thé c6
12 phuong an két ndi giita bo bién toc thay tinh voi
bo hanh tinh 3 tryc. Trong d6, phu hop nhat vai xe
chuyén dung la cdu hinh CRO [4], truc so cip cua hop
s6 két ndi véi can dan C (catier), vanh ring R (ring)
dan dong b bién téc thay lec va nhap dong tai dau ra
O (out). C4u hinh CRO ¢6 wu diém 1 don gian, 6 ty
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1& phan nhanh cong suét thity lyc giam tuyén tinh khi
tang ti sO truyén hop s6, dan dén higu suat truyén luc
tang dan dén hiéu suat cua hop sé co khi. Ngoai ra véi
cau hinh CRO, HS PNCS con ¢ trang thai s6 0 va
thay doi ti s6 truyén ém diu, vo cap, khdng ngat dong
luc kéo, cho kha nang loai bo ly hop ma sat. HS PNCS
V6i cAu hinh CRO dugc trinh bay trén Hinh 1.

Tryc tht cap cua hop sé co thé chon 1 truc banh
rang mat troi hoac truc déng co thuy luc, tuy thudc
vao cach chon ti sb truyén caa hop sb.

M6 men va s vong quay dugc phan nhanh theo
quan hé sau:
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Tur ti 6 truyén bién téc thay luc (in) va cac cap
banh rang:
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Xac dinh dugc cac quan hé ti sé truyén: ic = ns/ne

hoac nw/ne; ir = Nr/Me VA thanh phan phan nhanh cong
suit caa hop sé cho cac truong hop:
- Tryc ra la truc banh rang mat troi:
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Trong do:

+ PR, Pe - Lan luot 1a cong suat cia: banh ring bao
va dong co;

+ Zg, Zs - Lan luot 1a sb rang cuia banh rang bao,
banh rang mat troi.

Goi Zr/Zs = ig la ti sb truyén co sé cua bo truyén
hanh tinh don s& c0:
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Tryc ra la tryc dong co thuay luc P/M.:
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2.2. Phan tich, lua chon, xdc dinh ti sé truyén
ciia cac phan tie truyén luc

Céc ti s6 truyén o, is, in, i1 VA iz duge xac dinh
theo cac diéu kién:

-ic = 0 =+ 1 twong dwong v6i mot hop s6 cb s6
truyén thang. Didu kién nay dwoc thoa mén thuan loi
hon néu chon tryc ra cua hop s6 1a truc P/My;

- S6 vong quay 16n nhit ciia bom P/Mi, Npmax = Ne;

- Ty 1é phan nhanh Pr/Pe < 0,5 & cac ché do 1am
viéc chinh cua xe [1, 3].

Déi twong nghién ctu 1a HS PNCS dang cho dong
xe tai nhe, trén thi du xe ché rac 2,5 tan, c6 cong suat
I6n nhét cua dong co 38kW/3000v/ph.

Theo diéu kién don gian trong két ciu va diéu
khién, d& tim dugc céc linh kién c6 thé chon io = 2, bo
bién téc c6 thé tich P/M khong doi.

Ti s6 truyén iy duge xac dinh theo didu Kién Npmax=ne.
Vi céu hinh CRO, ,  _ n{llzloj Zn 4045 I%

Theo diéu kién:
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Xéc dinh duoc imec =3, -9 B _qug.

Tai gia tri B ~0,5- Xac dinh duoC :% tuong

R _
R
tng i, :%, do d6 khoang ti s6 truyén caa HS PNCS
¢ hiéu suat hop ly 1a %q <1 tuong ung Voi

khoang didu khién ti sé truyén thay lyc 1a Z%SiH <3.
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2.3. Truyén déng phan tang
Pé HS PNCS ludn 1am viée trong khoang ti sd
truyén c6 hiéu suat truyén luc hop 1y khi xe chuyén
dong trong cac diéu kién van hanh khac nhau can bd
tri ndi tiép mot bo truyén 2 cép tai truc ra ciia hop so.
Hai cép truyén phan ting, c6 ting nhanh phi hop véi
diéu kién chuyén dong cua xe trén dudng tét (bang
phang, chét lugng t6t) va tang cham phu hop véi didu
kién dudng x4u (déo dbc, chit lwong mat dudng kém).
Trong khudn khé bai bao, khong ¢ didu kién dé phan
tich chi tiét vé co s& lya chon ti s6 truyén phan ting
theo cac ché d6 1am viéc dién hinh cua cac loai xe
nghién cttu, ¢ thé du kién so bo mot hop $6 phéan tz‘?lng
don gian véi ti sb truyén tang nhanh iy = 1 va tang
cham ip :% voi ip :% .
2.4. Céc phan tir thay lwec ciia b bién toc
So d6 day du cua mach truyén dong va didu khién
bo bién toc thay luc trén HS PNCS dung cho xe tai
nhe dugc trinh bay tai Hinh 2. Chirc nang thu hdi, tich
lay va tai str dung lugng khi phanh dugc thuc hién boi
bo tich &p b tri trén nhanh vao cia bom chinh.
Cum bom 2 va cac van 3, 4 ¢6 nhiém vy bé sung
diu va giir 4p suat cua nhénh nap trong ché d6 bom

Hinh 2. So @6 mach truyén dpng va diéu khién bé
bién téc thaiy luc cia HS PNCS
1. Bom thé tich; 2. Bom phu; 3. Van gidi han &p sudt duwong
nap; 4. Van chan dong; 5. Van gidi han &p sudt diwong dau
cao dp; 6. Péng co thiy luc thé tich khéng déi; 7. Binh tich
ap; 8. Van phan phai 2/2; 9. O cam thuiy lyc.

cia bom 1 va dong co 6 trong khoang (5 + 10 bar).
Van phan phdi 8 chi chuyén sang vi tri 1 khi hd trg
kh&i hanh va tang tdc tir nang luong tich p. O cim 9
dé két ndi truyén dan nang luong thay luc dén cac bo
phén cong tac chuyén dung.

Can tinh toan, x4c dinh 1a cac thong s két ciu cua
bom, dong co va bd tich ap.

Bom va dong co thuy lyc can thoa mén diéu kién:
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Trong d6: Ap 1a chénh 1éch &p suét gira nhanh trén
va nhanh dudi caa mach thuy luc.

Két qua tinh toan, lya chon: Vp = 50cm3/vong, Vu
= 16cm3/vong, Ap =160 bar, ap suét giéi han 200 bar.

Céc thong sé cua bo tich &p dugc xac dinh theo
dong nang khi phanh xe chuyén dung va kha ning tich
lity nang luong cua thiét bi.

Can bang ning lwong khi phanh va tich lity c6 dang:

A [

Vi

Trong do:

2
+E, =(_FT;_/0 +ZJM ;q]zxo) 1a dong ning cla xe
=]

trong truong hop phanh dimg (voi: m 1a khdi lugng
cua xe; vo 1a van toc chuyén dong cia xe; i la s6 banh
xe; Obx 12 van toc g0c cua banh xe);

+ Wy 1a nang luong thuy luc va Wiz 1a cbng nén
khi;

+V1, V2 14 thé tich ctia binh tich ap trudc va sau khi
nén;

+ p 1a 4p suat thuy lyc ctia nhanh dudi.

Pbi véi qua trinh da bién [1, 5]:

n-1

_ PR
w5 “

Qua trinh nap, xa tich &p khi phanh la qua trinh
nén, gidn nhanh; do d6 co thé tinh theo qua trinh doan
nhiét, n = k = 1,41 (hé sb nén da bién).

Dbi véi mot thé tich Vi va ap suat nén cuc dai pa,
ton tai mot ty 16 &p suét tdi uu twong wng qua trinh
doan nhiét:

(&J K —0,308
pl tu

T d6 c6 thé xac dinh thé tich khi ban dau theo
cong thire [1, 6]:

(15)
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Chon po = 0,9p1; p1 = 10bar cho lan phanh dau tién
v6i m = 2500kg, Vo = 50km/h, x4c dinh duoc thé tich
Vo = 21dm?,

Ap suit p; va p; tang dan theo mdi lan phanh va
dat dén pamax 12 gid tri giéi han &p suit cua bo bién toc
thuay lyuc.

3. Két luan

Hybrid thuy - co trén co s¢ HS PNCS la mot giai
phép truyén lyc méi phu hop voi xe tai nho va xe
chuy@n dung. Lua chon cau hinh hop 1y, xac dinh céc
thong s6 két cdu, dong hoc va chién lugc didu khién
phu hop ciing véi nghién ciru bé sung phan ti thu hdi,
tich 1y va tai st dung dong nang khi phanh la nhitng
két qua ban dau gop phan phat trién &mg dung truyén
luc hybrid thily - co trén 6 t6 va xe chuyén dung.

Hé thong truyén Iyc hybrid thily - co trén, thi du
mg dung cho xe ché rac 2,5 tan c6 thé sir dung lam
co s& dé thiét ké, ché tao mo hinh thi nghiém truyén
dong thuy co voi HS PNCS, huéng dén thiét ké ché
tao mau HS PNCS thay thé hop sb co khi phan cap
trén xe tai.
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