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LOI NOI PAU

“Ly thuyét 6 t6” 12 mén hoc co sd quan trong trong chuong trinh ddo tao ky su
va ctr nhan nganh Cong nghé k¥ thuat 6 t6. Pay 1a mon hoc bat budc trong cac truong
dao tao chuyén nganh Cong nghé k¥ thuat 6 t6. Mon hoc ndy cung cip cho sinh vién
cac kién thirc co ban vé dong luc hoc cia 6 t6 khi chuyén dong thang, chuyén dong
quay vong, khi chuyén dong trén ddc, khi ting tdc hodc phanh; tinh kinh té nhién liéu;
tinh 6n dinh cua 6 t6; tinh ning co dong cua 6 t0; dao dong cua 6 6, ... Day la nhimng
kién thtrc co so lam nén tang gitp sinh vién nhién ctru, hoc tdp nhitng mén hoc khac
nhu: Két cau va tinh toan 6 t6, Cau tao 6 t0, ...

Tuy theo chuong trinh dao tao cua timg trudng, mon hoc “Ly thuyét 6 6 duoc
thuc hién voi cac thoi luong khac nhau. Truong Pai hoc Su pham k¥ thuat Nam Dinh
1a don vi dao tao cir nhan, k¥ su Cong nghé k¥ thuat 6 t6 c6 truyén thong va uy tin tir
hon bdn muoi ndm nay. Thuc hién chi truong cai cach va doi méi dao tao cua Pang
va Nha nuéc, Nha truong da to chire chinh sira chuong trinh dao tao cho phi hop véi
yéu cau va muc tiéu dao tao. Hién nay mon hoc “Ly thuyét 6 t6” duoc thyc hién véi
thoi luong 02 tin chi.

Tap bai giang “Ly thuyét 6 t6” duoc nhom bién soan dya trén chuong trinh chi
tiét mon hoc “Ly thuyét 6 t6” da dugc Nha truong phé duyét, ban hanh. Véi thoi luong
02 tin chi, nhém bién soan da lya chon nhitng ndi dung kién thirc co ban can thiét nhat
lam co s¢ giup sinh vién hoc tap va nghién ctru cdc mén hoc chuyén nganh Cong nghé
k¥ thuat 6 to.

Nhom tac gid bién soan dua trén cac tai liéu c6 do tin cay cao cua cac truong
dao tao nganh Cong ngh¢ k¥ thuat 6 t6 trong nudc nhu Pai hoc Bach Khoa Ha Noi,
Pai hoc SPKT TP Hd Chi Minh, Pai hoc Bach Khoa Pa Ning, ....

Ban bién soan chung t6i xin chan thanh cam on céc thiy trong bd mén O t6 va
Xe chuyén dung-Vién Co khi Pong lyc-Pai hoc Bach Khoa Ha Néi, cac thﬁy trong bo
mon Co khi Bong lyc-Khoa Co khi-Truong Pai hoc Su pham k¥ thuat Nam Dinh da
dong goép nhiéu ¥ kién quy bau gitp ching toi hoan thanh tai lidu nay.

Tuy nhién, day la tai li€u bién soan lan dau, qué trinh bién soan khong thé
tranh dugc cac thiéu sot nhét dinh, ching t6i chan thanh dén nhan nhiing ¥ kién dong

gop cua dong nghiép, quy ban doc dé chinh sira tai liéu ngdy mot hoan thién hon.

Nhom tac gia bién soan
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KY HIEU VA PON VI PO CO BAN

Pai lwgng Ky hiéu | DPon vi Hé s6 chuyén doi giira don
vi co’ ban va don vi cii

Chiéu dai I m 1inch = 2,54 cm = 0,0254 m
Van toc dai v m/s | 1m/s = 3,6 km/h
Vin tbe goc ® rad/s
Sb vong quay n vg/ph
Gia toc j m/s?
Gia toc goc g rad/s?
Luc F N 1IN ~ 0,1kG
Trong luong G N 103N ~ 10%kG ~ 0,1t4n
Khdi lugng m kg
Ap suat q N/m? | 1N/ m? = 1Pa = 10 °kG /cm?
Ung suit G N/m2 | 1IMN/ m2 =~ 10 kG /cm?
Mo&men quay M Nm INm ~ 10 kGem ~ 0,1 kGm
Cong L J 1J=1Nm ~ 0,1 kGm
Cong suat P w 1W = 1J/s =0,1 kGm/s

1W = 1/736 m.I (ma lyc)
Nhi¢t do T T oK T=t+2730

(T: do Kenvin, t: 0 Xenxiut)
Nhiét luong Q J 1J ~ 2,4.10° kcal
Nhiét dung riéng C 1J/kgdd ~ 2,4.10kcal/kgdo
Thot gian t S

X







Chuong 1
CAC NGUON NANG LUQNG DUNG TRENO TO
1.1. Phan loai 6 t6
Nhu cau vé van chuyén hang hoa va khach hang bang cic phuong tién van tai 6
t6 rat 16n. Dé dap tng dy du cac yéu cdu van chuyén do, 6 t6 co rat nhidu chung loai

khc nhau, dugc tap hop theo so dd phan loai (Hinh 1.1).
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Hinh 1. 1. So d0 phan loai 6 to.
1.2. Cac yéu cau doi véi 6 to
1.2.1. Cac yéu céu vé thiét ké, ché tao:
- Xe 6 t6 phai mang tinh hién dai, cic téng thanh trén xe c6 két cAu hién dai,
kich thudc nhé gon, bé tri hop 1y phi hop véi cac diéu kién duong xa va khi hiu.

- V6 xe phai dep, phtl hop véi yéu cau vé thim my cong nghiép.




- Vat liéu ché tao cac chi tiét c6 d6 bén cao, d6 chéng min, chéng gi cao, nham
nang cao tinh tin cdy va tudi tho cua xe. Nén tdng loai vat li¢u nhe dé giam tu trong
cua xe.

- Két cdu cta cAc chi tiét phai c6 tinh cong nghé cao, dé gia cong, sb luong cac
nguyén cong trong qui trinh cong nghé it.

1.2.2. C4c yéu céu veé sir dung:

- Xe phai co tinh ning dong lyc cao nhu: toc do trung binh cao nham quay
vong xe nhanh, ning cao ning suit van chuyén, thoi gian gia tdc va quing dudng gia
tdc ngan, xe khoi dong dé dang,

- Xe phai c6 tinh an toan cao, dic biét ddi voi hé thong phanh va hé thong i,

- Xe phai ddm bao tinh tién nghi cho l4i xe va hanh khach, thao tac nhe va dé
dang, dam bao tam nhin tt,

- Miec tiéu hao nhién liéu diu mé& boi tron, sim 16p va cac vat liéu chay xe it,

- Kich thudc thung xe phai phu hop voi trong tai dé nang cao hé sb sir dung
trong tai,

- Kich thuéc va hinh dang xe phai dam bao cho cong tac xép d& hang hod duoc
thuan tién va nhanh chong,

- Xe chay phai ém, khong 6n, giam lugng ddc hai trong khi thai.

1.2.3. Cac yéu ciu vé bao dudng, sira chira:

- Gia cong bao dudng va sira chita xe so voi ché tao rat 10n, so vdi ca doi xe
thuong gap 30 + 50 1an gid cong ché tao,

- Néu moi chi phi cho doi xe tir khi ché tao dén khi thanh 1y 1a 100% thi cac
phan duoc phan bo nhu sau (s6 liéu ciia nha may GAZ — CHLB Nga).

Thiét ké ché tao 6 to 1,4%
Bao dudng 6 t6 45,4%
Stra chira thuong xuyén 46,0%
Stra chira 16n 7,2%

Qua d6, chiing ta thay gid cong bao dudng, sira chira rat lon. Dé giam khdi luong
cong viée, kéo dai chu ky bao dudng, 6 to phai dam bao cac yéu cau sau:

- S6 luong cac diém boi tron phai it dé giam gio cong bom dau md, thay thé
cac diém boi tron ¢b vi m& bﬁng vat li¢u boi tron vinh cuu. Cac vi mo phai bo tri
thang hang, ciing phia thuan loi cho cong tac bao dudng.

- Giam gio cong kiém tra xiét chat bang cach str dung cac buldng, vit cdy, dai
6c... co tinh ty him cao, diing tiéu chuan va it chiing loai dé d& phai thay d6i dung cu
thao lap.

- Giam gid cong diéu chinh bing cach thay cac khau diéu chinh bang tay bang
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diéu chinh ty dong, hodc dé diéu chinh,

- Két ciu cua xe phai dam bao cho cong tac thao lip duoc d& dang, thun tién
cho cong tac sira chita thay thé phu ting.

Két cu cling nhu vat liéu ché tao cua céc chi tiét c6 d6 hao mon lén phai du bén
sau khi phuc hoi, sira chita. Cac mit chuan (cong nghé, dinh vi...) cta chi tiét phai
dugc bao toan, tao diéu kién cho gia cong co khi sira chita dap tng duogc cac yéu ciu
k¥ thuat.

1.3. Bo tri chung 6 to
1.3.1. Bd tri ddng co trén 6 to:

Céc phuong 4n sau ddy thuong duoc sit dung khi bd tri dong co trén 6t6:
1.3.1.1. Péng co diit 6 dang trudc:

Phuong an nay sir dung dugc cho tat ca cac loai xe. Khi b tri dong co dang trudce
chung ta lai c6 hai phuong phép nhu sau:
1.3.1.2. Péng co diit ¢ dang trwde va nam ngodi buong ldi:

Khi dong co dit & dang trude va nam ngdi budng 14i (hinh 1.2a) s& tao diéu kién
cho cong vi¢c stra chira, bdo dudng dugc thuan tién hon. Khi dong co lam vi¢c, nhiét
nang do dong co téa ra va sy rung cta dong co it anh huong dén tai xé va hanh khach.

Nhung trong truong hop nay hé sd sir dung chiéu di A cia xe s& giam xubng.
Nghia 14 thé tich chira hang hoa hodc lugng hanh khach s& giam. Mat khac, trong
truong hop nay tam nhin cua nguoi lai bi han ché, anh huong xau dén do an toan
chung.

a — Nam trudc budng 14i.

Y a \
b — Nam trong buong lai.
ﬁ ¢ — Nam giira budng lai va
- | . thung xe.

d — Nam ¢ dang sau.

e — Nam dudi san xe.

h — Budng 14i 1at,

Hinh 1. 2. B6 tri dong co trén 6 t6
1.3.1.3 Pong co ddt ¢ ding trwéc va nam trong buong ldi:



Phuong an ndy d4 han ché va khic phuc dugc nhitg nhugc diém cua phuong an
vira néu trén. Trong trudng hop nay hé sb st dung chiu dai A cia xe ting rat dang ké,
tam nhin ngudi 141 dugc thoang hon (hinh 1.2b).

Nhung do déng co ndm bén trong budng 14i, nén thé tich budng l4i s& giam va doi
hoi phai c6 bién phap céch nhiét va cach am tot, nhdm han ché cac anh huéng cua
dong co dbi voi tai xé va hanh khach nhu nong va tiéng dn do dong co phat ra.

Khi dong co ndm trong budng 1ai s& kho khin cho viéc stra chita va bao dudng
dong co. Boi vy trong truong hop ndy ngudi ta thuong dung loai budng 14i 1at (Hinh
1.4h) dé d& dang chim so6c dong co.

Ngoai ra mét nhuoc diém can luu ¥ nita 14 & phuong 4n ndy trong tdm cia xe bi
nang cao, lam cho do 6n dinh cua xe bi giam.
1.3.1.4. Dong co dit & diang sau:

Phuong an nay thuong s dung ¢ xe du lich va xe khach.

Khi dong co dit & dang sau (hinh 1.2d) thi hé sé str dung chiéu dai A ting, boi
vay thé tich phan chira khach cta xe s& 16n hon so véi truong hop dong co dit & dang
truéc néu cung mot chidu dai L cia ca hai xe nhu nhau, nho vay luong hanh khach s&
nhiéu hon.

Néu chiing ta chon phuong an dong co dit & dang sau, dong thoi cau sau 1a cau
chu dong, cau trude bi dong, thi hé thdng truyén luc s& don gian hon vi khong can sir
dung dén truyén dong cac dang.

Ngoi ra, néu dong co nam & sau xe, thi ngudi lai nhin rat thoang, hanh khéach va
ngudi 1ai hoan toan khong bi anh hudng bai tiéng on va sirc nong cia dong co.

Nhuoc diém chu yéu ctia phuwong 4an nay 1a vin dé diéu khién dong co, ly hop,
hop sd v.v...s& phirc tap hon vi cic bd phan ndi trén ndm cach xa nguoi 14i.
1.3.1.5. Pong co dit giita budng ldi va thing xe:

Phuong 4n dong co nam giita budng lai va thung xe (hinh 1.2¢) ¢6 wu diém 1a thé
tich budng l4i ting 1én, ngudi l4i nhin s& thoang va thuong chi st dung & xe tai va mot
sO xe chuyén dung trong nganh xay dung.

Trudng hop bb tri ndy c¢6 nhuoc diém sau:

NG lam giam hé s6 sir dung chiéu dai A va lam cho chiéu cao trong tdm xe ting
1én, do d6 tinh 6n dinh cua xe giam. Dé trong tAm xe nam & vi tri thap, bat budc phai
thay doi su bé tri thung xe va mot s6 chi tiét khac.
1.3.1.6. Dong co ddt o dwoi san xe:

Phuong an nay dugc st dung ¢ xe khach (hinh 1.2e) va ndé c¢6 dugc nhitng uu
diém nhu trudng hop dong co dit ¢ ding sau.

Nhuoc diém chinh cta phuwong 4n nay 1a khoang sang gdm mady bi giam, han ché

pham vi hoat dong cua xe va kho stra chira, cham soc dong co.
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1.3.2. B6 tri hé thong truyén luc trén 6 t6:

Hé thong truyén luc cta 6t6 bao gdm cic bd phan va co cdu nhim thuc hién
nhiém vu truyén mémen xoan tir ddng co dén cac banh xe chi dong. Hé thong truyén
luc thudng bao gdm cac bd phén sau :

- Ly hop: ( viét tat LH).

- Hop sb: (viét tat HS).

- Hop phan phdi: (viét tat P).

- Truyén dong cac ding : (viét tit C).

- Truyén lyc chinh: (viét tat TC).

- Vi sai : (viét tat VS).

- Bén truc (ntra truc): (viét tit N).

- Truyén luc cudi cling (viét tit TCC).

O trén xe mot cau chil dong s& khong co hop phan phdi. Ngoai ra & xe tai voi tai
trong 16n thi trong hé thong truyén luc s& co thém truyén lyc cudi cing.

Muc do phuc tap cua hé théng truyén luc mot xe cu thé duoc thé hién qua cong
thirc banh xe. Cong thirc banh xe dwoc ky hiéu tong quat nhu sau: a xb

Trong do :

a: 1a s6 luong banh xe.
b: 14 s6 lwong banh xe chu dong.

Pé don gian va khong bi nham 1an, voi ky hiéu trén ching ta quy udc ddi véi
banh kép cling chi coi 1a mot banh.

Thi du cho céc truong hop sau:

4x2: xe c6 mdt cau chit dong (c 4 banh xe, trong d6 c6 2 banh xe 1a chi dong).

4x4: xe c6 hai cau chu dong (c6 4 banh xe va ca 4 banh déu chi dong ).

6x4: xe co hai cau chu dong, mot cau bi dong (cO 6 banh xe, trong d6 4 banh
xe la chu dong).

6x6: xe ¢6 3 cau chu dong (co 6 banh xe va ca 6 banh déu chu dong).

8x8: xe ¢6 4 cau chu dong (c6 8 banh xe va ca 8 banh déu chil dong).
1.3.2.1. Bé tri hé thong truyén luc theo cOng thirc 4 x 2:

- Péng co dit trwde, cau sau chi dong:
Phuong an nay duoc thé hién & hinh 1.3, thudng duogc sir dung & xe du lich va xe

tai hang nhe. Phuong an bé tri nay rat co ban va da xuét hién tir 1au.
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Hinh 1. 3. Bong co dit trude, cau sau chi dong (4 x 2)
- Dong co dat sau, cau sau chu dong:

Phuong an nay duoc thé hién & hinh 1.4 thuong dugc str dung & mot s6 xe du lich

va xe khach. Trong trudng hop nay hé thong truyén luc s& gon va don gian vi khong

can dén truyén dong cac dang. O phuong 4n nay c6 thé b tri dong co, ly hop, hop so,

truyén lyc chinh gon thanh mot khoi.

HS
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_[ 7 1T
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q Hinh 1. 4. Pong co dat sau, cau sau qhﬁ dong ‘(4 X 2)
Mot vi du dién hinh cho phuong an nay 1a hé thong truyén luc cho xe du lich VW

1200 (cua CHDC bBuc) ¢ hinh 1.5.
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Hinh 1. 5. Hé thdng truyén lyc xe VW 1200

1 — Bénh rang vanh chau
2 —Vo0 b vi sai

3 — Banh rang ban truc



- Péng co dit triwde, ciu trude chii dong:
Phuong an nay duogc thé hién & hinh 1.6, thuong dugc st dung & mdt sb6 xe du
lich san xuét trong thoi gian gan day. Cach b tri nay rat gon va hé thong truyén luc
don gian vi dong co nam ngang, nén cac banh ring cua truyén lyc chinh 1a cdc banh

rang try, ché tao don gian hon banh rang noén & cac bd truyén luc chinh trén cac xe

khéc.
% 2

)
|

LH = #‘JS:
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\

Hinh 1. 6. Pong co & trudce, cau trude cha dong

Mot vi du dién hinh cho phuong an nay 1a cach bd tri hé thdng truyén lyc cua xe
du lich TALBOT SOLARA (CH Phap):

Hinh 1. 7. Hé théng truyén luc ciia xe du lich TALBOT SOLARA
1.3.2.2. Bé tri hé thong truyén licc theo cdng thikc 4 X 4:
Phuong 4n nay dugc sir dung nhiéu ¢ xe tai va mot sb xe du lich. Trén hinh 1.8
trinh bay hé théng truyén luc ciia xe du lich VAZ - 2121 (san xuit tai CHLB Nga). O
bén trong hop phan phdi ¢ bo vi sai giita hai cau va co cdu khoa bo vi sai d6 khi can

thiét.
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Hinh 1. 8. Hé thdng truyén luc ciia xe VAZ 2121
1 — Co ciu khoéa vi sai giita hai cau.
2 — Vi sai giita hai cau.

1.3.2.3. Bé tri hé thong truyén lic theo cOng thirc 6 x 4:

O—— O——

LH TC TC
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Hinh 1. 9. Hé thdng truyén lyc ciia xe KAMAZ — 5320

Phuong an nay duoc sir dung nhiéu & cc xe tai ¢o tai trong 1on. O trén hinh 1.11
|a hé théng truyén luc 6 x 4 cia xe tai KAMAZ — 5320 (san xuat tai CHLB Nga). Pic
diém co ban cta cach bd tri nay 1a khong sir dung hop phan phdi cho hai cau sau chu
d6ng, ma chi ding mot bd vi sai gitta hai cau nén két ciu rat gon.
1.3.2.4. Bé tri hé thong truyén lic theo cdng thikc 6 x 6:

Phuong an nay duogc sur dung hau hét & céac xe tai co tai trong 16n va rat 1on. Mot
vi du cho truong hop nay 1a hé thdng truyén luc cia xe tii URAL 375 ( san xuat tai
CHLB Nga ) ¢ trén hinh 1.10.

Dic diém chinh cua hé thong truyén luc nay 1a trong hop phan phdi co bd vi sai
hinh tru dé chia cong suat dén cac cau trudc, cau giita va cau sau. Cong suit dan ra ciu
giita va cau sau duoc phan phdi thong qua bo vi sai hinh nén (Nhu & hinh 1.10) .

Ngoai ra c6 mot s6 hé théng truyén luc & mot sb xe lai khong st dung bg vi sai
gita cac cau nhu xe ZIL 131 ,ZIL 175 K,...
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Hinh 1. 10. H¢ thong truyén luc ctia xe URAL 375
1.4. Puong dic tinh toc d cia dong co dot trong

Pé xac dinh luc hodc md men tac dung 1én cac banh xe chu dong cua 6 t6 lam cho
o to co thé chuyén dong duoc, can phai hiéu biét duong dac tinh tbc do cua dong co
dung trén 6 t6. Mic du hién nay trén thé gidi nhiéu nha khoa hoc di va dang nghién
ctru cac loai dong co khac nhau dé dung trén 6 t6 nhung cho dén nay ngudn dong luc
chinh dung trén 6 t6 van 1a dong co d6t trong loai pit tong.

1.4.1. Khai niém vé dwong diic tinh toc d cia dong co

Puong dac tinh tdc do cua dong co dot trong la cac dd thi chi su phu thudc cua
cong suit co ich Ne, m6 men xodn c6 ich Me, tiéu hao nhién lidu trong mot gid Gt va
suit tiéu hao nhién liéu ge cia dong co theo s6 vong quay ne hoic theo tbc dd goc we
cua truc khuyu dong co.

C6 hai loai duong dac tinh tdc do cua dong co dot trong:

- Puong dic tinh tdc do ngoai (goi tit 1a duong dic tinh ngoai cua dong co) tng
v6i khi nhién lidu duoc cung cAp hoan toan, tirc 1a tng véi khi buém ga mé hoan toan
(d6ng co xing) hodc khi thanh thude nhién liéu ctia bom cao ap & vi tri cung cAp nhién
liéu cuc dai (dong co diézen).

- Puong dac tinh tdc d6 cuc bod ung voi khi nhién liéu duge cung cép khong hoan
toan, tirc 1a khi buém ga hodc thanh thudc nhién li€u cua bom cao ap nam & vi tri
trung gian.

Nhu vay ddi véi mdi dong co dbt trong loai pit tong s& cé mot dudng dic tinh
ngoai va cé vo ) duong dac tinh cuc bo tuy thudc vao vi tri ctia buém ga hoac can ga

9
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Hinh 1. 11. Puong dac tinh ngoai dong co xédng

a: Khong han ché s vong quay b: C6 han ché sb vong quay

- BPuong déc tinh ngoai cua dong co cbd thé ¢6 hai loai tuy thudc két cAu cua hé
thdng cung cap nhién liéu.

- Puong dic tinh ngoai ciia dong co xiang khong c6 bd han ché sb vong quay.
Loai dong co nay thuong dugc dung trén cac 0 to du lich va mot s0 6 6 chd khach (Hinh1.11a).

Céc gia tri Nmax, Mmax va sd vOng quay twong tmg vé6i cac gia tri trén 13 ny Va nm
thuong duoc chi dan trong cac dic tinh ky thuat cta dong co.

- Puong dic tinh ngoai ctia dong co xing c6 bo phan han ché sé vong quay. Loai
dong co nay thuong dugc dung & cac loai 6 t6 tai (Hinh 1.11b). Puong dam nét ung
v6i qué trinh 1am viéc cua b phan han ché sé vong quay, dudng dut nét Gmg véi ché
do khong han ché sb vong quay. Viéc st dung bd phan han ché sb vong quay s€ lam
tang tudi tho ctia dong co.

Dbi v6i dong co diézen thuong dung bd phan han ché sb vong quay nhi ché hodc
da ché, vi vay dudng dic tinh ngoai cta nd khac voi dudng dic tinh ctia dong co xing
Dong co diézen dugc dung trén cac 0 t6 tai, 6 to6 khach va co thé ca 6 to du lich. Cac

duong dic tinh toc d6 ctia dong co nhan dugc thong qua cac thi nghiém trén bé thir.

10



Hinh 1. 12. Buong dac tinh ngoai dong co Diesel
1.4.2. H¢ so thich &rng cta dong co:

Trong qua trinh chuyén dong trén duong, 6 t6 can du trit mot phan cong suét (hoic
mo men xoén) dé c6 thé khac phuc cac luc can dot ngot xuat hién. Dé dic trung cho do
du trit mé men xoan, nguoi ta dua ra hé sb thich ung cta dong co:

Mmax (1-1)
M N

k =

Mn - M6 men xoin ung véi cong suat cuc dai Nmax cua dong co.
Thong qua cac thuc nghiém ngudi ta da xac dinh hé s6 thich tmg k c¢6 cac gia tri sau:
- Péi véi dong co xing: k=125 +1,35
- Pbi véi dong co diézen: k=105 +1,15
1.4.3. Cong thirc S.R.Lay-déc- man:

Khi khong c6 duong dic tinh toe do ngoai ciia dong co bang thuc nghiém, ta cd
thé xay dung duong dic tinh tbc d6 ngoai bang cong thirc kinh nghiém cta S.R.Lay-
déc-man nhu sau (theo [3], trang 11):

Ne = N [g(g)(gj] (1-2)
Trong do:

Ne , Ne ld cong sudt hitu ich ciia ddng co va sé vong quay ciia truc khuyu g
véi mét diém bat ky cua do thi ddc tinh ngoai.

Nimax , NN [d cong sudt cé ich cuc dai va s6 vong quay tng véi cong sudt cuwc dai

a,b,c la cdc hé s6 thuc nghiém. Cac hé 56 nay chon theo bang 1.1.

Cac gia tri Nmax va nn thuong cho trong cac tai liéu k¥ thuat ctia dong co.

Khi biét dugc cac gia tri Nmax va nn, béng cach cho céc gié tri ne khac nhau, dya
vao cong thire (1-2) ta s& tinh dwoc cac gid tri cong sudt Ne twong tmg va tir d6 vé duoc

11



d6 thi Ne = f(ne).
Bing 1. 1. Hé 56 kinh nghiém ciia S.R.Ldy-déc- man (theo [3], trang 12

LOAI PONG CO a b c
Pong co xang 1 1 1
DPong co diézen 4 ky c6 budng chay truc tiép 0,5 15 1
DPong co diézen 4 ky c6 budng chay gian tiép 0,6 14 1
DPong co diézen 4 ky c6 budng chay xody 16¢ 0,7 1,3 1

Khi ¢6 cac gia tri ciia Ne va ne co thé xac dinh duoc gia tri m6 men x04n M clia
dong co theo cong thirc sau:
104N,

Me = T0a7. n, (1-3)

Trong d6: Ne - cong sudt ciia dong co (KW)
Ne - $6 vong quay ciia truc khuyu (v/ph)
Me - mé men xodn ciia dong co (Nm)
Tir cac gia tri ciia Me ta ¢6 thé v& duge do thi Me = f(ne)
Sau khi di c6 db thi dic tinh ngoai cua dong co ta médi cod thé xac dinh tinh chat
dong luc hoc cua 6 t6.
CAU HOI ON TAP
Trinh bay dinh nghia va phan loai xe co gioi
Trinh bay khéi niém, dic diém cua 6 to con, 6 to khach va 6 6 tai.
Trinh bay dinh nghia, phan loai cau 6 t6. Cau chu dong, dan hudng.
Trinh bay uu nhugc diém khi 6 t6 bd tri FWD, RWD, 4WD, AWD.

Liét ké va phan tich uu nhuoc diém cia cac phuong an bo tri dong co va cau

o s wbhE

chu dong trén 0 to.
6. Trinh bay nhiing yéu cau dbi voi dong co ding trén 6 to.

7. Phan tich cac dudng dic tinh ngoai ctia dong co d6t trong trén 6 0.

12



Chuwong 2
PONG LUC HQC TONG QUAT CUA O TO
2.1. Khai ni¢m vé cac loai ban kinh banh xe va ky hiéu ciia 16p
2.1.1. Céc loai ban kinh banh xe

Khi nghién ctru vé dong luc hoc ciia banh xe 6 t0, ngudi ta thudng sit dung cac
loai ban kinh banh xe sau day:
2.1.1.1. Bdn kinh thiét ké (con goi la bdn kinh danh dinh)

Ban kinh thiét ké 1a ban kinh dugc xac dinh theo kich thudc tiéu chudn, ban
kinh nay thudng duogc gidi thiéu trong cac s tay k¥ thuat cta 6 to, ky hiéu 13 ro. Pé xa
dinh ban kinh thiét ké thuong dya vao ky hiéu cua 16p.

Vi du: Mot loai 16p c6 ky hiéu 1a B-d, ta c6 thé xac dinh duoc ban kinh thiét ké

cua banh xe theo cong thirc sau:
fo = (B ' %) 254 (mm) 2-1)

Trong d6: B - bé réng ciia Iop (ins).
d - duwong kinh vanh banh xe (ins).

2.1.1.2. Bdan kinh tinh ciia banh xe

Ban kinh tinh cta banh xe 14 loai ban kinh do dugc bang khoang cach tir tim
truc banh xe dén mat phing ciia dudng khi xe dung yén va chi chiu tai trong thing
ding. Ban kinh tinh cua banh xe ky hi¢u 1a rt.
2.1.1.3. Badn kinh dong luc hoc ciia banh xe

Ban kinh dong luc hoc cua banh xe la ban kinh do duoc bé“mg khoang cach tur
tam truc banh xe dén mit phang cia dudng khi banh xe lan, duoc ky hiéu 14 ra.
2.1.1.4. Ban kinh ldn ciuia banh xe

Ban kinh lan ctia banh xe la ban kinh cia mot banh xe gia dinh, ky hiéu 1a 1.
Banh xe gia dinh nay khong bi bién dang, khong bi trugt 1ét, truot quay khi lam viéc
thi c¢6 cung toc d6 tinh tién va téc do quay nhu banh xe thyc té. Qua nghién ctru ngudi
ta théy rr;“mg tri sO cta banh xe dong luc hoc va ban kinh lan phu thudc vao rat nhiéu
yéu t6 nhu: tai trong tic dung 1én banh xe, ap sudt khong khi trong 16p, vat liéu ché tao
16p, hinh dang mit ngoai cua 1p, tinh trang cia mit dudng va loai duong. Nhimng
thong sb nay ludn ludn thay ddi trong qua trinh 6 t6 chuyén dong. Vi vay tri sb ciia ban
kinh lin chi c6 thé xac dinh bang thuc nghiém.
2.1.1.5. Bdn kinh lam viéc trung binh

Trong thyc té tinh toan, ngudi ta thudng sir dung ban kinh lam viéc trung binh
ctia banh xe. Day 14 loai ban kinh c6 ké dén sy bién dang cua 16p do anh hudng cua
cac thong s da ké ¢ trén. Ban kinh 1am viéc trung binh duogc ky hiéu 1a rp va dugc tinh
theo cong thuc sau:
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b = L.Io (2-2)
Trong do: Io - ban kinh thiét ké ciia banh xe
I- hé 56 ¢6 ké dén su bién dang cua lép, thwong duoc chon theo loagi lép.

- Vi 16p ¢6 ap suat thap 1 = 0,930 =0,935

- Vi 16p ¢6 ap suit cao 1 =0,945 + 0,950
2.1.2. Ky hi¢u ciia 16p

Céc kich thudc cua 16p duoc biéu thi trén hinh 2-1. Hién nay trén thé gidi nguoi

ta thuong sir dung cac hé thong ky hiéu 16p tuy thudc vao timg nudc hodc ting khu
vuc nhu hé théng ky hiéu 16p cta chau Au, cia My, ciia Nga.

- 8 ’\ _rjr__‘_]

a) b) c)

Hinh 2. 1. So d kich thudc hinh hoc cua 16p
Tuy nhién trén thyc té cac loai 16p ndy van cd chung cac kich thudc co ban.

i I S
XN/

8

2.1.2.1. Vi hé théng ky higu ciia Nga: Lop duoc chia 1am hai loai
- Lép c6 dp sudt thip:
La loai 16p c6 ap suat khong khi chira trong 16p pe = 0,08 +0,50 MN/m? twong
duong vé4i 0,80 +5,0 KG/cm?,
Vi du: Ky hiéu cta 16p c6 ap suat thip 1a B - d = 9,0 - 20 hodc 260 - 20
Trong d6:  Bé réng ciia lop la 9 inso hodc 260 mm (coi B = H)
Duong kinh vanh banh xe la 20 inso
- Lop cé dp suit cao:
La loai 16p c6 ap suit khong khi chira trong 16p pe = 0,50 +0,70 MN/m? tuong
duong v6i 5,0 +7,0 KG/cm?,
Ky hiéu cta 16p c6 ap suit cao 1a D x B hodc D x H (véi B = H).
Trong d6: D - duong kinh ngodi ciia lop
B - bé réng ciia lop
H - chiéu cao phan dau lop
Céc kich thudc nay dugc tinh theo inso hodc mm
2.1.2.2. Véi hé théong ky higu ciia chdau Au: Ngoai cac thong sb vé kich thude cua 16p

con co cac thong s6 khac nhu: chi so6 profin, chi s6 quy dinh toc do téi da, cau tric
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xuong 16p.
Vi du: Mot loai 16p xe du lich ¢6 ky hiéu 12 185/70 H R 14
Trong d6: 185 - bé réng ciia lop (mm)
70 - chi s6 profin
H - tiéu chudn toc do 6 16 g véi v = 210 km/h
R - cdu triic xwong lop
14 - duong kinh vanh banh xe (inso)
2.2. Cac khai niém chung
2.2.1. Vian téc chuyén dong Iy thuyét vo:
Vo 12 van tdc ctia xe khi chuyén dong hoan toan khong cé truot.
S, 2mr, N,
V,=—=——"—"=0m,, (2-3)
t t
O day:
Si — Quang duong 1y thuyét ma banh xe da lan.
t — Thoi gian banh xe da lan.
'y — Ban kinh tinh toan cua banh xe.
Np — Tong sd vong quay ctia banh xe.
®,— Van téc goc clia banh xe.
2.2.2. Van toc chuyén dong thue té v:
v 1 vén tdc chuyén dong cua xe khi ¢ tinh dén anh hudng cua sy truot cia banh
xe vOoi mat duong.
S, 2mr,N,

Ve T T o (2-4)

Trong do:

St — quing dudng thyc té ma banh xe da lan.

t —thoi gian ma banh xe da lan.

N —ban kinh lan ctia banh xe.
2.2.3. Vén tc trugt

Khi xe chuyén dong c6 sy truot gitra banh xe véi mat duong thi van tde thuc té
ciia xe va van toc ly thuyét s€ khac nhau. Sy chénh I¢ch gitra hai loai van tdc vira néu
trén chinh 1a van tdc truot:

Vs= V=V, =0, =0, (2-5)

2.3. Dong luc hoc cia banh xe bi dong
2.3.1. Pit van dé

Khi 6 t6 chuyén dong, bé mit cua 16p tiép xuc véi duong & rat nhidu diém va tao
thanh mot khu vue tiép xtac. Do tac dung twong hd giita banh xe va mit dudng, tai
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diém tiép xuc s& xudt hién cac phan luc riéng phan tir dudng tac dung 1én banh xe va
dugc goi 1a cac phan lyc cua duong. Cac phan luc nay duoc chia lam ba thanh phan
luc nhu sau:
- Phan lyc phép tuyén 1a thanh phan thang goc véi mat duong, nam trong mat
phang banh xe, ky hiéu 13 hop luc Z.
- Phan luc tiép tuyén tac dung trong mit phang banh xe, song song v&i mit
duong, ky hi¢u 1a Py.
- Phan lyc ngang nim trong mit phang cua dudng va vudng goc v4i mit
phang banh xe, ky hiéula Y.
Ngoai ra, banh xe con chiu tic dung cua tai trong thang dimg Gy va luc day tir
khung xe tdc dung 1én truc banh xe, ky hi¢u la Px.
Sy lan cta banh xe trén dudng c6 thé xét trong cac truong hop sau:
- Truong hop 1: Banh xe dan hoi lin trén duong cing (dudng nhya hoic
duong bé tong)
- Trudng hop 2: Banh xe dan hoi lan trén dudng bién dang (duong dat hoic
duodng cat).
2.3.2. Pong luc hoc ciia banh xe dan hoi lin trén duong cirng
2.3.2.1. Sw bién dang ciia lép
Khi 6 t6 chuyén dong, banh xe lan va chiu
tac dung cua céc luc sau:
- Tai trong thang ding Gp:
- Lyc day tir khung xe tac dung tai tim
truc banh xe Px
- Hop luc cua cic phan lyc thang goc
Z1, luc can lan Py.

Céc luc nay dugce thé hién trén hinh 2.2.

Ngoai ra con c6 cac luc va mé men ma sat . .
Hinh 2. 2. So d6 lyc tac dung 1én banh

trong & truc banh xe, mé men quan tinh nhun . 4 R de A \ ,
& : ’ d & xe dan hoi lan trén duong ciing

chting ¢ gia tri nho nén c6 thé bo qua khi tinh toan.

O truong hop nay, banh xe bi bién dang, con mat duong nhya cimg coi nhur khong
bi bién dang. Do d6 khi banh xe lan, chi c6 cac phan tir cia 16p bi bién dang. Cac phan
tor cua lép O phia trudce lan luot di vao khu vuc tiép xuc va bi nén lai, cac phr:in tor cua
lép. o) phia sau s€ lan luot ra khoi khu vuc tiép xuc va phuc hoi lai trang thai ban dau.
Néu 16p c¢6 d6 dan hoi 1y tuong thi nang luong tiéu hao cho sy bién dang cua 16p s&
dugc tra lai hoan toan khi né phuc hdi lai trang thai ban dau. Tuy nhién trong thuc té
phan ning luong bi tiéu hao khong dugc tra lai hoan toan ma c6 mot phan bi bién
thanh nhiét toa ra méi truong xung quanh. Nhu vdy s& phat sinh luc can chuyén dong
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ctia 6 to do xuat hién ma sat gita cac phan tir ctia 16p (goi 14 ndi ma sat) va ma sat giira
16p v6i dudng.

Hinh 2.3 bicu thi sy bicn thién cia do bien 4
dang trong cac phan ti cua lop (Dl) theo tai
trong tac dung lén banh xe (Gp). Khi tai trong
ting, d6 bién dang cuta 10p ting, phin ning /§
luong tiéu hao cho sy bién dang cua 16p ¢ giai “ / !
doan nén tuong g voi dién tich OAC. A /

Khi tai trong giam dén, 16p s& dan hoi tro i

~L 1)

lai, nang lugng duogc tra lai do sy dan hoi cua W

16p twong g voi dién tich BAC. Nhu vy phan f1 : —

nang lugng bi tiéu hao do ndi ma sat cta 10p va
ma sat giita 16p voi dudng chinh 13 gia tri hidu  Hinh 2. 3. D thi dic tinh bién dang
hai phan dién tich néi trén (dién tich OAB). cua banh xe dan hoi

Do su bién dang cua cac phan tir cta 16p khi di vao khu vuc tiép xtc nén cac phan
luc riéng phan cua duong tac dung 1én banh xe ¢ phan trude cua khu vuc tiép xtic 16n
hon & phia sau. Chinh vi vy ma hop luc cta chang bi 1éch vé phia trudc mot khoang
a1 so v&i duong thang dimg di qua tdm truc banh xe.
2.3.2.2. Xdc dinh lyc cdn lin va hé sé cdn lin

Dé xé4c dinh tri sb cua luc can lan (hop luc cta cac phan lyc tiép tuyén) va hé

sO can lan, ta 1ap phuong trinh can bang moé men cua tat ca cac lyc doi véi tdm truc

banh xe:
Zi.a1-Para=0 = Z1.a1= Pr.rg
Ma Z1.a1 = Gpr.a1= Px.l4 (2-6)
Twr cong thirc trén ta rat ra cong thirc tinh lyc can lan nhu sau:
Pn=212 =Gn (2-7)
rd rd

Trong do: va - ban kinh dong luc hoc cua banh xe
ai- khodng cdch tir diém dat hop luc Z1 dén giao diém ciia dwong thang

goc di qua tam truc banh xe voi duwong

Néu ta biéu thi fi=% (2-8)
rd
thi ta co: Ps1 = f1.Gp1 = f1.Z1

Heé s6 f1 duoc goi 1a hé s can lan. Nhu vay luc can lin bang tai trong thang
dang tac dung 1én banh xe nhan véi hé s6 can lan.
Mo men can lan:  Ms = Pr.1q (2-9)
Nhdn xét:
17



Céc yéu t6 anh huong t6i luc can lin va mé men can lan la:
* Tai trong thang dung tac dung 1én banh xe
* Vat liéu ché tao lép
* Ap suat khong khi trong 16p
* Tinh chét co 1y cta dudng.
2.3.3. Pong e hoc ciia banh xe dan héi Lin trén dwong bién dang
Khi banh xe lan, cd banh xe va duong
déu bi bién dang nhung do bién dang cua
duong nho hon do bién dang cua 16p.
Hinh 2.4 13 so d6 nghién ctru dong luc

hoc cua banh xe bi dong khi banh xe dan

hoi lan trén duong bién dang. Véi truong

hop nay, phuong phap xac dinh lyc cén

lan, h¢ s6 can ldn va mo6 men can lan cling

lam tuong tu nhu truong hop 1.
Hinh 2. 4. Bong luc hoc cua banh xe bi dong
khi banh xe dan hoi lan trén duong bién dang

2.4. Dong luc hoc cia banh xe chi dong

Khi banh xe chu dong lan trén dudng ciing xay ra ba trudng hop gidng nhu banh
xe bi dong. Trong phan nay ta chi xét trudng hop banh xe chu dong lin trén duong
bién dang

2.4.1. Sw bién dang ciia 16p

Trong trudng hop ndy, khi banh xe lan thi ca banh xe va dudng déu bi bién
dang nhung bién dang ciia 16p s& nho hon trudng hop banh xe dan hoi lan trén dudng
cung. Ngoai cac luc tac dung 1én banh xe nhu Gpz, Px banh xe con chiu cac luc sau:

- M6 men xoan Mk truyén tir ban truc t6i banh xe. Md men nay lam cho cic
th¢ 16p hudng kinh bi bién dang vong. Khi banh xe lan, do cac thé 16p di vao khu vue
tiép xtc s& bi udn cong va nén lai, khi ra khéi khu vuc tiép xuc, ching lai dan ra.

Nhu vay, mot phan ning luong bi tiéu hao cho bién dang vong cua 16p.

- Hop luc cua cac phan luc phép tuyén riéng phan tir duong tac dung 1én banh xe
duoc ky hiéu 1a R va phan luc tiép tuyén T hudng theo chiéu chuyén dong cua xe.

Phén tich cac hop luc R va T theo hai phuong thang ding va song song v6i mit

duodng ta co:
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R=Z,+ Xr
T=2,+ X+
- - N 9 \
Diém dat hop luc R, T s& nam tai diem 2 &J
cach giao diém cua duong thang dung di qua z <
tam truc banh xe va duong mot khoang a2. Do r

CEREAGR

anh hudng cua mdé men Mk nén tri sO az 16n

hon so v61 a; ciia banh xe b1 dong. . .
Hinh 2. 5. So d6 luc tac dung Ién banh xe

chu dong
2.4.2. Xac dinh luc cidn ldn va hé so can lan

D¢ xac dinh luc can lan, ta cling sit dung phuong trinh can bang mé men cho

tat ca cac luc do1 voi tam truc banh xe

My = (ZR + ZT)az + (XT - XR)rd (2-10)
Trong do: Zy=2Zr+ L1
Px = X1 - Xr = Xk (2-11)

V6i: Zz - hop lyc ciia cac phan hye thang goc cia dirong tée dung 1én banh xe chii dong
X - phan lyc ddy cia dwong
Thay (2-11) vao (2-10) va rut gon ta co:

Mk = Zzaz + Xk fd (2-12)
Mat khac ta co:
Z232 = Gpaz = Prrs = Mg vo1 P2 = Xr (2-13)
sz = Zza_zz sza_z (2'14)
rd rd
pat f,= 2 (2-15)
rd

V&i: 2 la hé s6 can lan cia banh xe chii dong voi mat duong.
Tir d6 ta co: Pr = f2.Z2= Gpa.T2

Mrz, Prz - lan luot la mé men can lan va luc can lan ciia banh xe chii dong.

Do anh huéng ciia md men Mk nén ton that cho bién dang cua banh xe chu
dong 16n hon so véi banh xe bi dong (az>a1). Pidu d6 chimg t6 rang hé s can lan cla
banh xe chii dong 16n hon ciia banh xe bi dong. Tuy nhién dé don gian trong tinh toan,
ngudi ta coi h¢ s6 can lan cua banh xe chu dong va bi dong 1a nhu nhau.

2.4.3. Cac yéu td anh hwéng dén hé sb can Lin
Qua viéc phan tich ban chat cua lyc can ldn va cong thic tinh lyc can lan va hé s6

can lan ta thdy rang nhitng nhan t6 gy ra bién dang cua 10p va cua duong déu anh
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hudng t6i Iyc can 1an va hé sd can lan. Cac nhan t6 anh hudng bao gom:

- Tinh chéat co 1y va trang thai cia mit duong théng qua mic do bién dang cia
duong va bién dang gitra 16p va mit duong

- Tai trong tac dung vao banh xe (ky hiéu 12 Gp) 1a nhan t6 anh huong truc tiép dén
bién dang hudng kinh cua 16p va bién dang nén ciia dudng. Tai trong cang ting thi
bién dang cang ting va luc can cang ting

- Vat liéu ché tao 16p va ap suat khi trong 16p ciing anh hudng toi bién dang cia
16p. Vi thé khi 6 t6 chuyén dong trén cac loai dudng khac nhau, ngudi ta can diéu
chinh 4p suét 16p dé giam luc can lin

- Momen xo4n tic dung 1én banh xe chu dong gy lén bién dang vong cia cac thé
16p, ting nodi ma sat trong 16p, do d6 1am ting luc can lin

- Téc do chuyén dong cua xe cang tang thi toc do bién dang cang ting, ndi ma sat
trong 16p tang do d6 ciing lam ting luc can lin. Thuc nghiém chi ra ring khi toc do
ctia xe con nho hon 80km/h (tuong tng 22,2 m/s) thi hé s6 can lan hau nhu khong thay
d6inhung khi tdc do xe 16n hon 80 km/h thi hé s6 can lin s& thay ddi va ting theo cong

thuec:

2
f=fo| 14— (2-16)
1500
Trong do: fo - hé s6 can lan img véi toc do chuyén déng ciia xe v < 22,2 m/s.

Gid tri ciia hé sé can lan fo trén mot 56 loai dwong (bang 2.1)
V- téc do chuyén dong cia xe tinh theo m/s
Bing 2. 1. Hé 56 can lin ciia mét s6 logi dwong (theo [3], trang 54)

L Hé s6 can lan ing véi van toc
Loai duong
v< 22,2 m/s (80 km/h)
Duong nhya bé tong 0,012 +0,015
Puong nhya tot 0,015 +0,018
Duong rai da 0,023 +0,030
Puong dit kho 0,025 +0,035
Puong cat 0,010 +0,030

2.5. Su trugt cia banh xe chi dong

2.5.1. Khai niém veé su truot

Khi cac banh xe lan, dudi tac dung
clia mémen xodn chu dong, cac banh xe I_
c6 méau bam 1én dét, ép dit theo phuong \\
nam ngang va cé chidu ngugc véi chiéu N
chuyén dong cua xe. Pét s& bi nén lai mot Hinh 2. 6. So dd su truot cuia banh xe chu

dong
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doan b 1am cho truc banh xe 1ti vé sau mot doan so voi hop khong bién dang. Vi thé
lam cho xe giam vén tdc tinh tién va do6 ciing chinh 14 ban chit cua hién tuong truot
quay.

Ngoai ra do su bién dang theo hudng tiép tuyén cua cac thd 16p dudi tac dung cia
mémen xoan Mk cling lam giam van tdc tinh tién cua xe, gdy nén hién tuong trugt. Piéu
d6 duoc giai thich nhu sau: khi cac phan tir 10p di vao khu vuc tiép xtc s& bi nén lai lam
cho ban kinh thuc té ctia banh xe nho lai, do d6 quing duong xe di dugce sau mot vong
quay s& giam di. Do d6 mémen xoan 14 nguyén nhan chinh gay ra su trugt & banh xe chu
dong.

Khi banh xe dang phanh, duéi tic dung ctia momen phanh, dét s& bi nén lai cing
chiéu véi chiéu chuyén dong cua xe. Do do truc cua banh xe tién vé trudc mot doan so
v6i truong hop khong bién dang. Vi thé van tdc thuc té cia xe duoc ting 1én, d6 1 ban
chat ctia hién tuong truot 1ét. Mt khac su bién dang theo hudng tiép tuyén cia céc thd
lép dudi tac dung ciia momen phanh cling lam tang van tdc cua xe, tao nén sy truot 1&t &
cac banh xe dang phanh. Ngoai ra tai trong, vat liéu ché tao 18p, ap suét trong 16p va
diéu kién mat duong ciing 12 nguyén nhan gay nén su truot & banh xe.

2.5.2. Hé s6 truot va dd truwot:
+ He s6 trugt va do truot khi kéo:
Su trurot cia banh xe duoc thé hién thong qua hé sb trugt 3§,

5o Vo VoV _y (2.17)

Mirc do truot cia banh xe dugc danh gia thong qua do truot A, :
A =3, 100% (2.18)

+ Hé s truot va do truot khi phanh:

Trong trudng hop phanh ta ¢6 hé sd truot va do truot nhu sau:

5p=_§:u=&_1:r_b_1 (2.19)
v v v r,
%,=5,100% (2.20)

2.5.3. Phuwong phap xac dinh hé sb truot
Sy truot cia banh xe chi dong duoc danh gia biang hé sé truot, ky hidu 1a A va

dugc xac dinh theo cong thic sau:

z:vl_":l—l:[l—r—‘)jm% (2-21)
Vl Vl rl
Hay c6 thé viét:
A= (1— ﬂ)m% (2-22)
nb
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Trong do: A- dé trueot tinh theo phan tram
Vi - toc do 1y thuyét ciia 6 t6
V- toc do thue té ciia banh xe chii dong
v - ban kinh thuc té ciia banh xe chii dong
r1 - ban kinh 1y thuyét ciia banh xe chii dong
No - 6 vong quay ciia banh xe chii dong khi khong tdi
Np - 56 vong quay thiee té ciia banh xe chii dong
Khi 6 t6 chuyén dong, nguoi ta c¢6 thé xac dinh duoc sd vong quay cua banh xe
chu dong khi khéng tai va coi nhu & truong hop nay sy truot cia banh xe 1a rat nho, co
thé boé qua. Can cht ¥ rang trong qua trinh 6 t6 chuyén dong c6 thé xay ra cc hién
tuong sau:
- Lan khong truot & banh xe bi dong va khong phanh.
- Lan c6 trugt quay ¢ banh xe chu dong va dang c6 luc kéo.
- Lan c6 truot 1ét & banh xe dang phanh.
2.5.3.1. Banh xe lan khong truot:
Trong trudng hop nay, toc do cua tim

banh xe (cling 1a toc d cua xe) bang véi

toc d0 vong. Nghia 1a téc do thyc té v bang

toc do 1y thuyét vo, ta co:
V=V, =,T, (2.23) n
\ .

Do vay, tam quay tac thoi (cuc P) cua > =

Hinh 2. 7. Lan khong truot.

banh xe ndm trén vong banh xe va ban kinh
lan bang ban kinh tinh toan:
Nn=rp (2.24)
Trang thai nay chi c6 dugc ¢ banh xe bi dong vé1 Mp =0, ltic d6 v;=0
2.5.3.2. Banh xe lan co truwot quay:
bay 1a truong hop cua banh xe dang co
luc kéo, khi do téc do cia thm banh xe

(téc do thuc té) v nho hon tée do 1y thuyét

Vo, do vady cuc P nam trong vong banh xe

va ni < rp. Trong ving tiép xuc ctia banh xe

v6i mit dudng, theo quy luat phan bd van

vy <0
toc s€ xuat hién mot van téc trugt v, Hinh 2. 8. Lan ¢6 truot quay
ngugc hudng vai truc x.

Ta c6 quan hé sau:

V=V, V=0, T, +Vs= O, T, (2.25)
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Do do:

V;=Vv-V,<0 (2.26)
Theo (2.17) hé s6 truot khi kéo §, duoc tinh:
Vs Vo=V . T

d=——2 =1--L (2.27)
v v r

o 0o

Do v, <0nénnén g, >0.
O trang thai trugt quay hoan toan (banh xe chi dong quay, xe ding yén) ta co:
v=0; o, >0=v=0,1r=0=r=0
Vs=v—=v =0-v =—-v,_
Thay vao (2.27) suy ra:
3,=1 (trugt quay hoan toan)
2.5.3.3. Bdnh xe lin cé trwot lét:
bay Ia truong hop banh xe dang duogc
phanh. Trong truong hop nay toc d6 thyc té
v 16n hon tdc do ly thuyét Vo, cuc P nim
bén ngoai banh xe va r > ry. Tai vung tiép
xtc ctia banh xe véi mat dudng ciing xuét

hién tdc do truot v, nhung hudng theo

hudong duong cua truc x.

Ta c6 quan hé sau: Hinh 2.9. Lan c6 truot 1ét.
V=V, +Vs= O, +Vs=O,T, (2.28)
Do d6: vsg=v—-v =o,r,—o,r,>0 (2.29)

Theo (2.19) hé s6 truot khi phanh duoc tinh:
\% V.-V T
§=——> =—t—=—t-— 2.30
T Ty (2.30)
Do v,>0nén 5,<0
O trang théi truot 1t hoan toan (banh xe bi hdm cing khong quay, xe va banh xe

van chuyén dong tinh tién) ta co:

\4
vz0,0,=0=>r=——>o
@,

v,=0,1,=0=>vs=v-v =V
Thay vao (2.30) suy ra: §,=-1 (trugt 1ét hoan toan)
Su trugt ciia banh xe chu dong gay anh hudng xau dén chi tiéu kinh té cta 6 6.

Vi thé can thiét phai han ché su truot bang cach ting cuong chat luong bam cia banh
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xe voi mat duong
2.1.3. So’ @6 truyén ning lwgng tir banh xe téi mit dwong
Ning luong tir dong co truyén dén cic banh xe chu dong thong qua hé thong
truyén lyc. Sau d6 ning luong tir cac banh xe dugc truyén toi mit dudng. Tuy thude
vao trang thai chuyén dong ctia banh xe, s& ton tai nhitng dong ning luong sau déy.
Trén hinh 2.10 dién ta cac dong cong suat cho 3 trang thai chuyén dong chil yéu cia
banh xe:

a — Bénh xe bi dong.
b — Banh xe chu dong.
¢ — Banh xe dang phanh.

Hinh 2. 10. Cac dong ning lugng ddi véi cac trang thai chuyén dong ctia banh xe
- Dong cbng sut & banh xe bi dong ( hinh 2.10.a).
- Dong cbng suat & banh xe chii dong ( hinh 2.10.b ).
- Dong cong sudt & banh xe dang phanh ( hinh 2.10.c).
Khi khao sat nang luong truyén tir banh xe téi mat duong, s& xuét hién 3 dang
cong suat sau day:
- Cong sudt trén truc ciia banh xe: Nk hoic Np
+ Trong trudng hop banh xe chu dong dang c6 luc kéo thi mémen My va vén tdc
g6c banh xe o, cuing chiéu, cho nén cong suat N s& 1a duong:
Nk= Mk o, >0
+ Trong trudng hop banh xe dang bi phanh thi mémen M, va van toc goc banh xe
®, NEUoC chiéu, cho nén cong sudt Np s& 1a am:
Np=Mp. ©,<0
- Cong sudt truyén qua é truc ciia banh xe: N
Nx = Px.v
+ Trong trudong hop banh xe chu dong dang c6 luc kéo thi Px va v nguoc chidu
nhau. B&i vy cong suit Nx duoc coi 1 4m vi nd truyén khoi banh xe. Pay 1a dong

cong sut truyén 1én khung xe va ddy xe chay toi.
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+ Trong trudng hop banh xe dang bi phanh thi Px va v ciing chiéu. Bdi vay cong
suat Nx duoc coi 1a duong va dong cong sudt nay dugc truyén toi banh xe, sau dé sé
dugc tiéu hao chu yéu trong co cau phanh.

- Cong sudt ton hao: Nm

Vi Nm 14 cong suat mat mat nén no c6 gia tri Am.

Khi banh xe chuyén dong 6n dinh, ta c6 phuong trinh can bang ning luong:

Nk + Nx+Nm=0 (2.31)
Tur do ta co:
N,=-N,-N,=-M,0, -P,v=—Pv,+ (P, +P)v=

m

=P,v+P, (V-V,)=P,v+P. vy, =N + N (2:32)

Trong do6:

Vo— Vén téc Iy thuyét.

Vv — Vin téc thuc té.

Vs— Van toc truot.

Nt= Pr.v Puoc goi la cong sudt can ldn, cé gid tri dm.

N;=P..vy, Duoc goi la cong sudt triegt quay.
Néu banh xe dang bi phanh thi Py sé dwoc thay bang Py, lic do6:
N, =P .vy Duoc goi la cong sudt trieot lét.

Luu ¥ rang N5 ludn c6 gia tri am, boi vi khi trugt quay thi Pk >0, con v, <0,
nguoc lai khi trurot 1ét thi Pp <0, con v, >0.

D@ thay rang: cong suat can ldn ludn ton tai khi banh xe lan, con cong suét trugt
chi c6 khi ¢6 luc Pk ( hodc Pp), tic 1a chi khi c6 momen Mk ( hoac Mp ) tac dung Ién
banh xe. Khi xe chuyén dong ( trang thai kéo ) trén duong cung thi thong thudng van
toc trugt kha nho, nén cong sut truot cd thé bo. Khi xe chuyén dong trén duong dat
mém ( duong dia hinh ) thi khong thé bo qua cong suat trugt.

2.6. Cac lue tac dung Ién 6 td trong trudng hop tong quat
Céc luc tac dung 1én 6 to dugc thé hién nhu trén hinh 2.11
Trén hinh (2-11) trinh bay Iyc va momen tic dung 1én 6 t6 chuyén dong ting toc
trén doc voi cac thanh phan nhu sau:
G - Trong luong toan bo cua 6to
Px - Luec kéo tiép tuyén & banh xe chii déng
Ps1va Py - Luc can lan twong wng o banh xe chu dong va banh xe bi dong
Py - Luc can khong khi
Pi - Lurc can lén doc
Py- Liec can qudn tinh khi xe chuyén déng khong on dinh (cé gia toc)
Pm- Luc can o moc kéo

a - Goc doc cua duong
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Z1Va Zz - Phan hyc tiép tuyén ciia mdit dwong tdc dung Ién banh xe & cdu trueée va cau sau

Mt va Me- Momen can lan ¢ banh xe chu dong va bi dong

& <
Q
?&\ ¢
$
\ \X];
4 S,
"4’, i GJlfyq,
<
Q 2 Y
M, A
G, 2 ”
C'q,-q, 2 ,'}2 o
7

Hinh 2. 11. Lyc va mdmen tac dung 1én 6 t6 trong trudng hop chuyén dong tong quat
Khi 6 t6 chuyén dong sé& c6 cac luc can sau ddy tac dung:

Luc can lan

Luc can 1én doc

Luc can khong khi

Luc can quan tinh khi 6 t6 chuyén dong c6 gia tbc

Luc can & méc kéo
2.6.1. Luwc kéo tiép tuyén ciia 6 to
2.6.1.1. T¥ 6 truyén ciia hé thong truyén luc
Ty s6 truyén cta hé thong truyén lyc duge xac dinh nhu sau:
== (2-33)
n,
Trong do: i - 1y s6 truyén ciia hé thong truyén lyc
Ne, ®e - SO VOng quay va toc dd goc ciia truc khuyu dong co
Nb, @b - $6 vong quay va tdc dp goc ciia banh xe chit dong
Vé mit két cau cua 6 16, ty sb truyén ctia hé thong truyén luc bang tich sd cac ty
sd truyén cua cic cum trong hé thong truyén luc. Nhu vay ty sé truyén cta hé théng
truyén luc sé la:
It = in.0p.lo .Ic (2-34)
Trong do:  in -ty 56 truyén ciia hép so chinh
ip - 1y 56 truyén ciia hdp sé phu
io- 1y 5O truyén ciia truyén lyc chinh

- 1y 8O truyén cua truyén lyc cuoi cung.
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2.6.1.2. Higu sudt ciia h¢ théng truyén luc

Cong suét ciia dong co truyén dén banh xe chi dong s& bi mat mat do ma sat
clia céc chi tiét trong hé thong truyén lyc va do khudy dau. Cong suit truyén dén banh
xe chu dong sé la:

Nk = Ne - N¢ (2-35)
Trong d6: Nk - céng sudt truyén dén banh xe chii dong
Nt - cong sudt tiéu hao do ma sdt va khudy ddu

Hiéu suit ctia hé thong truyén lyc 1a ty sb giira cong sudt truyén téi banh xe chu
dong va cong suét hitu ich ctua dong co.
N, N,-N, N,

—1—
N N

: (2-36)

=
e e e
1 hiéu sudt ciia hé thong truyén luc
Hiéu suit cua hé théng truyén luc phu thudc vao nhiéu thong s6 va diéu kién lam
viéc cua 6 t6 nhu ché do tai trong, toc do chuyén dong, chat lugng ché tao chi tiét, cht
lugng dau boi tron v.v. Hiéu suét cia hé théng truyén luc c6 thé duoc xac dinh béng

tich s6 hiéu suét ctia cdc cum trong hé thong truyén luc:
e =111 5 Mg Mo 11 (2-37)

Trong d6: - hiéu sudt cia ly hop

1h- hiéu sudt ciia hop sé chinh

1o~ hiéu sudt ciia hop so phu

Nea - hiéu sudt ciia truyén dong cdc ding

1o~ hiéu sudt cia cau chii dong

Ne- hiéu sudt ciia truyén lyc cudi cing

Hiéu suit ctia hé thong truyén luc 7t thuong duoc xac dinh bang thuc nghiém. Cac

gia tri ctia hiéu suat truyén luc theo bang 2.2
Bing 2. 2. Hiéu sudt truyén lyc ciia mét s6 loai é t6 (theo [3], trang 15)

Loai 6 t0 Gia tri trung binh cua 7t
O t6 du lich 0,93
O t6 tai véi truyén luc chinh mot cap 0,89
O t6 tai véi truyén lyc chinh hai cap 0,85

2.6.1.3. Mé men xoin ciia banh xe chii dpng va lwc kéo tiép tuyén
Khi 6 t6 chuyén dong 6n dinh md men xoan & banh xe chit dong My duoc xéac
dinh theo biéu thirc sau:
Mk = Me.it.nt = Me.in.ip.lo.lc.Nt (2-38)
Duéi tac dung ctia md men xoan Mk banh xe chii dong s& tac dung vao mit duong

mot luc P ¢ chiéu nguge véi chiéu chuyén dong cua 6 t6. Nho tac dung twong hd giira
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mat duong va banh xe cho nén mat duong ciing tac dung lai banh xe mot luc Pk O gia
tri bang luc P (Pk = P), Iyc Pk c6 chiéu cung véi chidu chuyén dong cua 6 t6. Chinh lyc
Pk nay 1a luc day cho 6 t6 chuyén dong vé phia trude, va duoc goi 1a luc kéo tiép tuyén

cua banh xe chu dong.

TITTTT7 27777727777 7777727
Hinh 2. 12. Lyuc kéo tiép tuyén ciia banh xe chu dong
Nhu vay, luc kéo tiép tuyén cta banh xe chi dong 13 phan lyc tir mat dudng tac
dung 1én banh xe cha dong, c6 chiéu cung véi chiéu chuyén dong cia 6 to.

Luc kéo tiép tuyén Pk duoc xac dinh theo cong thirc sau:

P= Mk (2- 39)
e
Trong do: Ik - ban kinh dat lyc Px.

V6i sai s6 khong 16n c6 thé coi banh kinh rk bang ban kinh lam viéc ctia banh xe rp
Do do:

I'b Iy

Pk =

(2- 40)

Nho ¢6 lyc kéo tiép tuyén ma 6 to co thé thing duoc cac luc can chuyén dong dé
tién vé phia trude.
2.6.2. Hé s6 bam va luc bam ciia banh xe chii dong
2.6.2.1. Hé s6 bdm va cdc yéu té anh huéng
a. Khdi niém vé hé s6 bam ®

Pé cho 6 t6 c6 thé chuyén dong dugc thi & ving tiép xic gitra banh xe chi dong
v6i mat dudng phai c6 d6 bam nhéat dinh. D6 bam d6 duoc dic trung boi mot dai
luong goi 1a hé s6 bam. Néu hé s6 bam thap thi banh xe c6 thé bi truot quay khi mo
men xo0dn 16n truyén dén banh xe chu dong, lic d6 6 to khong thé tién vé phia trudc
dugc. Truong hop nay thuong xay ra khi banh xe chi dong di vao duong lay 16i hodc
trén mat duong c6 bing tuyét.

Iax (2-41)

b. Cdc yéu té anh hwéng dén hé so bam
Hé s6 bam ¢ giita banh xe chu dong va mit dudng phu thudc trude hét vao
nguyén liéu bé mat duong va nguyén liéu ché tao lép, vao tinh trang mat duong (kho,
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w6t, nhin, nham, sach, ban, ...), vao két chu va dang hoa lép, phu thudc vao céc diéu
kién st dung khac nhu tai trong tac dung lén banh xe, ap suét lép, tdc do chuyén dong

clia 0 t6 va nhat 1a phu thudc vao dd truot gitra banh xe chu dong véi1 mat duong.
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Hinh 2. 13. Céc yéu t6 anh huong dén hé s6 bam
* Ap sudt hoi trong lop

Tir d6 thi 2.13a ta thay khi 4p suét hoi trong 16p ting thi hé sb bam doc @x ciing
tang 1én. Khi hé s6 bam doc o dat dén gia tri ndo do, néu tang ap suét hoi trong 16p thi
hé s6 bam doc s& giam. Vi vay trong qué trinh st dung can phai thuong xuyén kiém tra
va bom 16p dang ap suét quy dinh.

* Toc do chuyén déng cia 6 16

Tir d6 thi 2.13b ta thay khi toc do 6 to ting thi d6 bam cta banh xe giam nhat 13

khi 6t6 chuyén dong trén duong tron, uét.
* Tai trong phdn bo.:

Khi ting tai trong phan bd 1én cac cu xe thi hé sé bam cua banh xe giam. Sy

giam hé s6 bam cang 16n khi xe hoat dong trén dudng tron, uét (dd thi 2.13c)
* HE 56 trueot twong doi A

Tir d6 thi 2.13d ta thay rang do truot A giita banh xe chu dong va mit duong
anh hudng rat nhidu dén hé s6 bam. Khi ting do truot (truot 18t hay truot quay) cia
banh xe thi hé sb bam luc dau tang 1€n nhanh chong va dat gia tri cuc dai trong khoang
d6 truot 15+25%. Sau d6 néu tiép tuc ting d6 truot thi hé sb bam giam, khi do truot
A= 100% (nghia 13 1p bi truot 1ét hoan toan) thi hé s6 bam ¢ giam tir 20 +30% so véi
hé s bam cuc dai. Khi duong udt hé s6 bam con c6 thé giam nhiéu hon nita
(50 +60%). Hé s6 bam & trén 1a hé s6 bam trong mit phang doc ciia 6t6 hay con goi la
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hé s6 bam doc @x. Ngoai ra trong mit phing ngang vudng goc voi mit phang doc con
¢6 hé sb bam ngang .

Hé s6 bam @y ciing chiu anh huéng cua cac yéu t6 néu trén. Khi hé sb bam ngang
giam s& 1am cho tinh 6n dinh hudng ctia 66 giam, xe mat kha ning chuyén dong an toan.

Hé s6 bam tong hop ¢ duoc xac dinh theo cong thire sau:

¢ =2 +(p§ (2- 42)

Bing 2. 3. Hé 56 bam ciia mét sé logi dieong va tinh trang mdt diong (theo [3], trang 22)

Loai duong va tinh trang mat duong H¢ s6 bam ox

Puong nhya hodc duong bé tong

- Kho va sach 0,7 = 0,8

- Uét 0,35 +0,45
Puong dat

- Bt pha sét kho 0,50 = 0,60

- U6t 0,20 + 0,40
Puong cat

- Kho 0,20 +~ 0,30

- U6t 0,40 + 0,50

Hé s6 bam doc @x c6 thé x4c dinh bang nhiéu phuong phép thuc nghiém khac nhau.
Pon gian nhét 1a ding mot xe trudc kéo mot xe sau khi dé xe sau duoc phanh cing
hoan toan. Gitra hai xe c¢6 dat luc ké dé do luc bam P, phéat sinh ¢ xe sau. Biét duoc
trong luong bam & xe sau 14 Gy, ta c6 thé xac dinh dugc hé s6 bam @x theo biéu thirc sau:

P‘/’
Ox = G_ (2- 43)

¢

Do hé sb bam phu thudc vao nhiéu yéu td khac nhau, khé xac dinh dugc béng tinh
toan, cho nén thuong nguoi ta stir dung gia tri hé so bam trung binh duoc xac dinh bang
thuc nghiém trén cac loai duong khac nhau.
2.6.2.2. Lwc bam ¢ banh xe chiu dong

Luc bam P, ¢ banh xe cha dong duoc xac dinh bang cong thirc sau:

Po=0.Z = 90.Gy (2-44)

Trong dé: Z la phan lyc thang géc tir mdt dwong tac dung 1én banh xe chii dong.

Dé cho banh xe chu dong khéng bi truot quay khi 6t6 chuyén dong thi luc kéo tiép
tuyén Pkmax phai nho hon hodc bang lyc bam P, nghia 14 phai thoa méan diéu kién:

M\ rax Memax-ih-ip-io-ic-nt oG

Pkmax < Py < = < 0.Gp (2-45)
rb Iy

Tur biéu thirc (2-44) ta thdy rang lyc bam Py, ty 1¢ thuan voi hé s6 bam ¢ va phan

30



luc Z hay trong luong bam Gy. Mit khac luc kéo tiép tuyén cuc dai Pumax lai bi gi6i
han bdi lyc bam P, (biéu thirc 2-45) cho nén muén sir dung hét luc kéo tiép tuyén
Pkmax do dong co truyén xudng dé thing lyc can chuyén dong thi can thiét phai ting
lirc bam Py, nghia 13 phai ting hé sb bam ¢ hodc ting trong lwong bam G, hodc cing
tang ca hai thong s trén. Piéu nay duoc thé hién 16 & dong co ¢6 tinh ning co dong cao.
2.6.3. Céc e can chuyén dong ciia 6td

2.6.3.1. Lyc cdn lan

Khi 6 t6 chuyén dong sé& co luc can lin Pr tac dung 1én cac banh xe trudc va Pr
tac dung 1én cac banh xe sau theo hudng song song véi mit duong va ngugc voi chidu
chuyén dong ctia 6 to (hinh 2-11). Lyc can lin tic dung tai ving tiép xtc giita banh xe
vo1 mat duong.

Luc can lan sinh ra 13 do ¢6 su bién dang cua lép, do su tao thanh vét banh xe trén
mit duong va do su tiép xtc giita 16p v6i mat duong. Nhu vay luc can 1an bao gdm ca
ngoai lyc va ndi ma sat trong 1p.

Pé don gian trong tinh toan, nguoi ta coi luc can lin 1a ngoai luc tac dung 1én banh

xe khi 6 t6 chuyén dong va duge xac dinh theo cong thuc:

P, = 1,2, } 9-46
P, = 1,2, (2-40)
Trong do: f1, f2 - Hé s6 can lan tiwong ieng & banh xe triede va banh xe sau
Luc can lan Ps cuta 6 t6 s€ la:
Pi=Ps + Ps2 (2-47)
Néu coi hé s can lan & banh trude va banh sau nhu nhau, ta co:
fi=f, =1 (2-48)
Luc do:
Pi= (Z1 + Z2)f = f.G.cosa (2-49)
Khi 6 t6 chuyén dong trén dudng ndm ngang thi luc can lin s& 1a:
Pi=1.G (2-50)
Trong dé:  f-hé sé can lan néi chung ciia 6 t6

2.6.3.2. Lwc cdn lén déc
Khi 6t6 chuyén dong 18n ddc thi lwc thanh phan Gsina cia trong lugng 6td s& can
lai su chuyén dong. Luc thanh phﬁn nay duogc goi 1a lyc can 1én dbc, ky hiéu la Pi va

c6 gia tri nhu sau:

Pi=G.sina (2-51)
Mtc do dbc cua mit duong dugc thé hién qua goc déc a hoic qua do dbc i
= ? =tga (2-52)

31



Trong dé: D,T - Cdc kich thuée ciia diong déc
Khi goc dc nho dudi 5° ¢6 thé xem i = tgar = sina va luc d6 luc can 1én dbe c6 dang:
Pi=G.sina ~ G.i (2-53)
Ttrudng hop 6td chuyén dong xudng dbc thi luc Pj s& cling chiéu chuyén dong cua
6td va lac do luc Pitrd thanh luc ho trg cho chuyén dong cua 6 to
Trong 1y thuyét 6 to thudong dung khai niém luc can tong cong ctia duong bing
tong cua luc can lan va lyc can lén déc.
P, =Pf +Pi=G(f.cosa +sina) (2-54)

Déu (+) khi xe 1én ddc va dau (-) khi xe xudng doc
Pai luong f + 1 dugc coi 1a hé s6 can tong cong cia dudng va ky hidu 13
yv=~f+i (2-55)

Luc can tong cong cua duong P, sé la:

Py=G(f.cosa £sina) = y.G (2-56)
Nhu vay: Hé sb can tong cong y ciia duong bang tong hé sd can lan f voi do déc i.
Luc can tong cong cua duong Py, bang trong luong ctia 6 to nhan véi hé sd can tong
cong cua duong.
2.6.3.3. Luc cdn khong khi
Khi 6 t6 chuyén dong s& co luc can khong khi P, tac dung tai tim cua dién tich can
chinh dién cua 6 t6, tdim nay cach mat duong mét do cao h,. Thuc nghi€ém ching to
rang luc can khong khi cia 6 t6 ¢6 thé x4c dinh bang biéu thirc sau:
Po = K.F.V¢? (2-57)
Trong do: K - Hé s6 can khéng khi, né phy thudc vao hinh dang ciia 6 t6 va chat heong
bé mdt vo xe, phu thuoc vao mdt do khong khi, Ns?/m?.
F - Dién tich can chinh dién cia é t6, m?.
Vo - Vin toc tiwong déi ciia 6 t6 va khong khi, m/s.
Vian toc twong dbi ctia 6 t0 Vo 12 Vo=V + Vg (2-58)
vOTl: V la vén toc ciia 6 16.
Vg ld vén toc cia khéng khi.
Dau (+) khi van toc ciia 6 t6 va khong khi nguoc chiéu nhau, ddu (-) khi van tbc
ctia 6 t6 va khong khi cung chiéu. Tich s6 KF con dugc goi 1a nhan t6 can khong khi,
ky hiéu 1a W (Ns?/m?).

W =KF (2-59)
Vay luc can khong khi c¢6 thé dugce tinh theo cong thirc sau:
Po = W.V¢2 (2-60)

Xéc dinh mot cach chinh xac di¢n tich can chinh dién F gap rat nhiéu kho khan, vi
vay trong thuc té nguoi ta sir dung nhitng cong thirc gan ding sau:
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- D6i v6i 6 t6 du lich:
F=0,8Bo.Ho (2-61)
- D6i véi 6 t6 van tai:
F=B.Ho (2-62)
Trong d6: B - chiéu réng co sé ciia xe
Bo - chiéu rong 1ém nhdt ciia 6 t6
Ho - chiéu cao I6n nhdt cia é t6
Gia tri trung binh cua hé s6 can khong khi K, di¢n tich can chinh dién F va nhan tb
can W dbi voi cac loai 6 t6 khac nhau dugc trinh bay ¢ bang 2.4. Khi c6 kéo modc
theo sau thi hé sé can khong khi K s& ting 1én tir 9 +30% tuy theo modc bd tri sat hodc
xa 0 t6 kéo.
Badng 2 4. Gié tri trung binh cua hé $6 cdan khong khi, dién tich can chinh dién va
nhdn to can doi voi cac loai 6 to khac nhau (theo [3], trang 29)

Loai xe K (Ns?/m?) F (m?) W (Ns?/m?)
O t6 du lich

- Vo kin 0,20 + 0,35 1,60 + 2,80 0,30 + 0,90

- Vo hé 0,40 + 0,50 1,50 + 2,00 0,60 + 1,00
O 6 tai 0,60 + 0,70 3,00 + 5,00 1,80 + 3,50
O t6 khach 0,25 + 0,40 4,50 + 6,50 1,00 + 2,60
O t6 dua 0,13 + 0,15 1,00 + 1,30 0,13 + 0,18

2.6.3.4 Lwc qudn tinh ciia 6 to
Khi 6 t6 chuyén dong khong 6n dinh (luc ting téc hodc luc giam tdc) s& xuét hién
Iuc quén tinh. Luc quan tinh Pj gom céc thanh phan sau:
- Luc quan tinh do gia toc cac khéi lwong chuyén dong tinh tién cta 6t6, ky hiéu 1a Pj
- Luc quan tinh do gia tbc cac khéi luong chuyén dong quay cua 6 to (gom cac
khéi lugng chuyén dong quay ciia dong co, cta hé thong truyén luc va cac banh xe),
ky hiéu 1a Py’
Nhu vay luc quan tinh Pjsé la:

Pj=Pj+Py (2-63)
Luc quén tinh P; dugc xac dinh nhu sau:
=] (2-64)

Trong do6: G- trong luong toan bé cua o t6
g- gia toc trong truong (g = 9,81 m/s?)
j - gia téc tinh tién cia 6 t6

Néu b6 qua anh hudng cua céac chi tiét quay ctia hé thdng truyén luc (do mé men
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cua chung nho) thi lvc quan tinh Pj’ dugc tinh nhu sau:

P = (Ieitznt "Z'Z I, JJ (2-65)

Iy

Trong do:
le - Mémen qudn tinh ciia banh da dong co va cdc chi tiét chuyén dong quay khdc cia
dong co quy dan vé truc khuyu
lp - Momen qudan tinh cua bénh xe
it - 79 s6 truyén cua hé thong truyén lyc
1t - Hiéu sudt ciia hé thong truyén luc
b - Ban kinh lam viéc cua banh xe

Thay cac gia tri Pj va Pj vao cong thic (1-34) ta dugc:

Pj = F{—U‘zm tzlbﬂj - {1{—'8“2% lebﬂgj (2-66)

g Iy Iy
: i, + Y1

Biéu thi: S =1+ Lzb g (2-67)
r2
b

Luc do6 ta co:

Pi=6P =6 %j (2-68)
Trong do:

S - hé s6 tinh dén anh hudng cia cdc khéi lwong vin déng quay cia é t6
Pé don gian thi 5 duoc tinh theo cong thirc 2-69
Ta co: 5= 1+6,if +5, (2-69)
Cac hé s6 &, va 5, thudng nam trong gidi han hep 1a &, ~4+6% va &, ~3+5%.
Nhu vy c6 thé tinh gia tri trung binh ctia § nhu sau:
5=1,04 + 0,05 i (2-70)
2.6.3.5. Lurc can ¢ moc kéo
Khi 6 t6 kéo modc thi xuat hién lyc can & moc kéo Pm, luc can nay hudng theo
phuong nam ngang va dugc xac dinh theo cong thirc sau:
m=n.Q.y (2-71)
Trong do: Q - trong lwong toan bo cuia mét modc.
N - 56 lirong modc kéo theo sau.
w- hé s6 can tong cong cia drong.
2.6.3.6. Piéu kign dé é té c6 thé chuyén dong trén dwong
Dé cho 6 t6 co thé chuyén dong trén duong ma khong bi truot quay thi luc kéo
tiép tuyén sinh ra & ving tiép xuc giita banh xe chu dong va mat duong phai 16n hon
téng cac luc can chuyén dong nhung phai nhé hon hodc bang luc bam giita banh xe
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voi1 mat duong. Nghia la:
Pf £ Pi+ Pyt Py+Pm < Pu< Py (2-72)
Trong biéu thirc trén, cac dau (+) khi 6 t6 chuyén dong 1én doc va ting tdc, con cac

dau (-) khi 6 t6 chuyén dong xubng ddc va giam tdc (hodc phanh).
2.7. Xac dinh cac phan luc thing goc ciia dwong tac dung 1én banh xe 6 t trong
mit phing doc

Trong qué trinh chuyén dong, cac phan lyc thing goc tac dung tir dudng 1én banh
xe ludn thay dbi theo cac ngoai luc va moémen tac dung 1én chung. Tri s6 cua cac phan
Irc ndy s& anh huong t6i chi tiéu k¥ thudt nhu: chat luong kéo, chit lvgng phanh, tinh
on dinh va tudi tho cta céac chi tiét. Do vay ta phai xac dinh cac phan luc ndy trong cac
truong hop sau:
2.7.1. Truomg hop tong quat

So dd téng quat duoc biéu thi trén hinh 2-14. O day ta phai xac dinh trj s6 cac
phan luc thang goc tac dung tir dudng 1én banh xe khi 6 to chuyén dong 1én dbc, khong
on dinh va kéo ro modc (chi xét xe c6 mot cau chu dong). Theo so dd céc luc va méd

men tac dung 1én 6 t6 gom:

- Trong luong cua xe G
Cac luc Pk, Py, Po, Pj, Pi, Pm
Céac mb men My, M;j, M; ching ta da biét.

Hinh 2. 14. So dd cac luc va md men tac dung 1én 6 t6 khi chuyén dong 1én déc, c6 gia tde, kéo mode
Riéng hop luc cta cac hop luc thing goc Z1, Z2 dugce doi vé giao diém giira
duong thing dimg qua tim banh truc xe véi mit duong va tao thém mé men My

Dé xac dinh hop lyc thing goc tir duong tac dung 1én banh xe trude (ky hiéu 1a
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Z1), ta chi viéc 1ap phuong trinh md men cia tat ca cac luc dbi v6i diém A (A 1a giao
diém cua mat dudng v6i mit phang thang ding di qua truc cia banh xe sau)
2 Ma = Z1L+Pyhy+(Py +Pi)hg-Gbcos a +Pm.hm+Ms+Ms+Mji+Mj2=0 (2-73)
Trong do:
Mi1 , My - la m6 men quan tinh cua cac banh xe truoc va sau, thwong tri s clia né
nhé nén cé thé bé qua.
Mt - M6 men can lan 6 cac banh xe truoc

Ms2 - M6 men can lan ¢ cac banh xe sau

Ta co:
Mt = Ms + M2 = (G.f.cosa).Ib (2-74)
Pm - luc can o moc kéo dwoc tinh nhw sau
Pm = Gm(f.cosa £sina) (2-75)

Céc dai lugng con lai chung ta da tim hiéu & chuong 1
Thay thé biéu thirc (2-74) va (2-75 vao (2-73) va coi h o ~hg roi rit gon ta cé:
_ Geosa(b-fr)) = (Gsina +P; + P )h, —P,h,
- L

Pé xac dinh hop luc ciia cic phan luc thang goc & banh xe sau ta c6 thé dung

Z1

(2-76)

phuong trinh hinh chiéu hodc 1ap phuong trinh mé men d6i voi diém B (B 1a giao

diém cta dudng véi miat phang thing dimg di qua tAm truc banh xe trudc). Vi cach

lam tuong tu nhu ddi v6i Z1 ta xéc dinh duoc Z»

_ Geosa(a+ fr,)+(Gsina+P; +P,)h, + P h,
L

2.7.2. Truomg hop 6 td chuyén dong on dinh trén dwong nim ngang, khong kéo mooc

(2-77)

2

Mubn xac dinh cac hop luc Z1, Z> trong truong hop nay ta xac 1ap diéu kién P;
=0; Pm =0 va o= 0 dé thay vao cac cong thirc (2-76) va (2-77) ta duoc:

5, = GO fr)-P.h,

L
G(a+ fr,)+P,h
22 — ( b) o' g (2-78)
L
2.7.3. Truong hop xe dirng yén trén dwong nim ngang
O truong hop nay ta c6 P, =0, rat gon biéu thic (2-78) ta duoc
VAN G—Lb va ZoT= G—La (2-79)

2.7.4. Hé s6 phan b tai trong 1én cac banh xe 6 td
Khi 6 t6 lam viéc, luc thang goc tir mat duong tac dung 1én ting banh xe ludn bi
thay doi tuy theo diéu kién lam viéc khi gia toc, khi phanh, khi 1én doc hay xudng

dbc... Su phan bb tai trong 1én cac cau xe ludn bi thay ddi s& anh huong dén chat

36



lugng kéo va phanh,... Bé thuan lgi cho viéc tinh toan, nguoi ta dua ra khai niémhé so6

phan bd tai trong va dugc ky hiéu 1a ma va m;

Z Z
mi= =1 my= =% 2-80
G G (2-80)
Trong d6: M - hé 56 phdn bé tdi trong lén cdc banh xe trude

M2 - hé s6 phdn bé tdi trong lén cdc banh xe sau
Céc hé sb phan bd tai trong m; va mz dugc xac dinh cu thé trong céac trudng hop sau:
- Khi xe dimg yén trén dwong nam ngang, khéng kéo modc:
O trudng hop nay ta thay gia tri cia Zit, Zot & (2-79) vao (2-80) ta s& xac

dinh duoc hé sb phan bd tai trong tinh 1€n cac banh xe trudc va banh xe sau

_Z. _Gb_b
m; ===
G LG L
Z,, _Gb_a
mpp= £ =802 2-81
U6 Tl L (2-81)

- Khi xe chuyén déng on dinh véi van toc Ion trén dwong nam ngang, khéng kéo modc
Trudng hop nay ta thay Z; va Z, ctia biéu thic (2-78) vao (2-80) ta co:

Z, Gb Gfr,+Ph, Gfr, + P, h,
mlk:—z———zml_r _—_
G LG GL GL
Z Gfr, + P,h Gfr, +P,h
mgk:—2k:E+M:m2T+M (2-82)
G LG GL GL
Trong d6: Mk V& Mk ldn Lot la hé s6 phan bé tdi trong lén cdc banh xe trudce va banh xe

sau khi chuyén déng tién.
- Khi phanh xe trén dwong nam ngang khéng kéo moéc
Trong trudng hop nay, ta phai xac dinh cac hop luc thing dung tir duong
tac dung 1én banh xe khi phanh. Khi phanh, téc d6 ctia xe giam rat nhanh nén lyc can
khong khi giam nhanh va c6 gia tri nho khong dang ké, do d6 c6 thé coi Pw = 0; md

men can lan rat nhd so véi luc phanh nén coi Ms = 0. Khi dé ta co:

Gb + P;h,
AT
Ga-P:h
p =— 2 (2-83)
L
Thay biéu thirc (2-83) vao (2-80) ta co:
z P.h P.h
mlp:£:G_b+ Jg:m1p+ 19
G LG GL GL
Z,, Ga Pjhy Pih,
M2p= = - =m,, — 2-84
76 TG 6L Gl (2-84)
Trong d6:  Map, Map - lan luot la hé s6 phdn bé tdi trong 1én cdc banh xe triede va banh xe

sau khi phanh.
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Qua céc truong hop khao sat ¢ trén ta thay rang su phan bd tai trong 18én cac
banh xe phu thudc vao toa do trong tdm cua xe. Vi vay, vi tri trong tdm cua xe anh
huong rat 1on dén chat lugng bam cua banh xe v&1 mét duong, cling nhu tinh 6n dinh
va tinh din hudng cta xe. Tuy thudc vao tinh ning st dung cta xe ma ngudi ta co thé
bb tri trong tdm ctia xe cho hop 1y. Thong thudng & cac loai xe van tai bo tri trong tAm
clia xe sao cho khi ché day tai thi hop luc Z2 = (0,70 +0,75)G, con céc loai xe du lich
thi Z; = Z, = 0,5G.

Trong 1y thuyét 6 t6 ngudi ta con dua ra khai niém vé hé sé phan bd lai trong

lugng 1én cac banh xe nhu sau

Z VA
m, = —2; m, = =22 (2-85)
VA VA
T 2T
Trong do: m1/, my - hé so phan bé lai tdi trong lén cac banh xe cau trude va banh xe cau

sau.
Z1p, Zap - tdi trong tac dung lén cac banh xe cau triede va banh xe cau sau khi
6 16 chuyén déng (goi la tai trong dong).
Za1, Zot - tdi trong tdc dung 1én cdc banh xe cau triede va banh xe cau sau khi
0 to dung yén (goi la tai trong tinh).
Heé s6 phan bd lai tai trong 1én cac banh xe & cac cau trong trudng hop chuyén
dong tang tdc 16n thuong nim trong pham vi sau:
my = 0,65 +0,70
my =1,20 +1,35
Nhu vay, khi ting tdc thi tai trong tac dung 1én cac banh xe trude giam va tai
trong tac dung 1én cic banh xe sau ting 1én, con khi phanh hodc giam tdc thi tai trong
tac dung 1€n cac banh xe trudc tdng va tai trong tac dung Ién cac banh xe sau giam.
2.8. X4c dinh phan lyc thing goéc ciia dwong tac dung Ién cac banh xe 6 té trong
mit phang ngang:

2.8.1. Trwong hop chuyén dong tong quat:
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Truc quay vong ciia 6 t6

Hinh 2. 15. So d6 luc va moémen tac dung 1én 6 to khi quay vong trén duong nghiéng ngang
Trong truong hop nay ta gia thuyét rang vét ciia banh xe trudc va sau trung

nhau, trong tdm clia xe nam trong mit phang ddi xing doc, lyc va mémen tac dung 1én
6 t6 gom:
G — Trong lugng toan b ciia 6 td va dugc phan ra cac thanh phan theo goc
nghiéng ngang P .
Mijn — Mémen cta cic luc quan tinh tiép tuyén cua cac phan quay cta dong
co va hé théng truyén lyc tac dung trong miat phang ngang khi xe chuyén
dong khong 6n dinh.
Pm — Luc kéo & méc kéo ( phuwong cua lyc Pm tring voi phuong nam ngang
cua mit duong).

Pi— Luc ly tam

O day:
Vv — Van tdc chuyén dong cua xe.
R — Ban kinh quay vong cua 0 to.
g — Gia tdc trong truong.
7’1, Z’1va Z’2, 7”2 — Céc phan luc thing goc cia duong tic dung 1én banh xe
bén phai va bén trai ¢ cau trudce va cau sau.
Y’1, Y’1 va Y2 va Y”2 — Céac phan luc ngang tr duong tac dung 1én banh xe
bén phai va bén trai ¢ cau trudce va cau sau.
¢ — Chiéu rong co s cia 6 6.
YY — Truc quay vong cua 6 to.
B — Goc nghiéng ngang cia dudng.
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Pé xac dinh tri sb cac phan luc bén trai, ta 1ap phuong trinh cin bang moémen
d6i voi dudng thang di qua hai diém tiép xuc (hai diém A — hinh 5.5 ) ctia cac banh xe
bén phai v61 mat duong, ta duogc:

7°=7"1+ 72" =

:E{G(%cosﬁ - hysinp) - P, (h,cosp + %sinB) - M,, - P(h,cosp + %sinﬁ)} (2-86)
C

Tuong tu, ta 1ap phuong trinh cAn bang mémen d6i v6i duong thing di qua hai
diém tiép xtc ( hai diém B ) cta cac banh xe bén trai voi mit dudng, ta xac dinh duoc
tri s6 cac phan luc bén phai:

2’=71+7>=

:l[G(gcosB +hysinB) + P, (h,cosP - %sinB) +M,, +P,(h,cosp - %sinﬁ)} (2-87)
C

Mubdn xac dinh phan lyc ngang Y1, ta ciing lap phuong trinh momen ddi véi
duong thang di qua hai diém tiép xuc ( hai diém O3) cia cic banh xe sau v6i mit
duong, ta dugc:

Gbsinf + Pbcosp - P, 1. .cosP
L

Tuong tu nhu trén, ta 1ap phuong trinh moémen dbi v6i duong thang di qua hai

Yi=Y1+ Y"1 = (2-88)

diém ti€p xuc ( hai diém Oz ) ctia cdc banh xe trudc vo1 mat duong dé xac dinh phan

luc ngang Y2:
inB+P +P (I,+L
Yo=Yy + Y7, = Gasinp ,acosBL (1, T L)cosP (2-89)
Trong do:

Y1 — Phan lyc ngang cua duong tac dung Ién cac banh xe trude.
Y2 — Phan lyc ngang cua duong tac dung lén cac banh xe sau.
Im — Khoang cach tir diém dit luc kéo moc dén diém
2.8.2. Trudng hop xe dirng yén trén déc nghiéng ngang, khong kéo roméc:
Trong truong hgp nay thi luc ly tdm P; = 0 va lyc kéo moéc Pm = 0.
Rt gon biéu thire (2-88) va (2-89) ta xac dinh dugc cac phan luc thang goc cla

dudng tac dung 1én cac banh xe bén trai va bén phai nhu sau:

27 =5 (S cosp - hsinp)
c 2

(2-90)
7= %(%cos[} + h,sinB) }

Ttr cac biéu thirc tinh toan trén, ta c6 nhan xét sau:
- Tri s cta céc phan lyc thang goéc cling nhu cac phan luc ngang tir duong tac

dung 1€n cac banh xe phu thudc vao tri so, di€ém dat va chiéu tac dung cua cac ngoai
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luc tac dung trong mit phang cua 6 to.

- Cac phan lyc ndy anh huong dén tinh 6n dinh va tinh ning din hudng cua 6 6.

CAU HOI ON TAP

1. Trinh bay m6 hinh co hoc va ¥ nghia ctia n6 trong khao sat dong hoc, dong luc
hoc 0 t0.

2. Trinh bay cac khai niém vé kich thudc co ban 6 o, trong luong, trong luong
bam, trong tam cua xe, tam tiép xuc cua banh xe.

3. Trinh bay dinh nghia, ¥ nghia va cac yéu té anh hudng dén lyc bam, hé s6 bam
cua 0 to.

4. Phan tich anh hudng cua ap suat 16p, tai trong thing dimg trén banh xe, van tdc
xe va do trugt ciia banh xe chu dong dén hé sb bam doc cua 6 to.

5. Phan tich dong luc hoc cua banh xe bi dong.

6. Phan tich dong luc hoc ctia banh xe chu dong.

7. V& so dd va phan tich Iyc, mé men tac dung 1én 6 t6 trong mit phing doc dang
téng quat.

8. V& so dd va phan tich luc, mo men tac dung 1én 6 to trong mit phang ngang
dang tong quat.

9. Dinh nghia dugc céac loai ban kinh ctia banh xe.

10. Néu céc khai niém va cac quan hé dong hoc ctia banh xe khi lan.

11. Trinh bay dong luc hoc chuyén dong cua banh xe.

12. Trinh bay duoc so do truyén nang lugng tir banh xe téi mat duong.

13. Giai thich duogc sy truot ciia banh xe, kha nang bam va hé s6 bam cua banh xe
voi1 mat duong.

14.Néu duoc quan hé gitra ban kinh lan va luc kéo ( hodc luc phanh ) tac dung Ién
banh xe.

15. Trinh bay dugc dac tinh trugt cua banh xe khi kéo va khi phanh.
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Chuong 3
TiNH TOAN SUC KEO CUA O TO
3.1. Sw cdn bang cong suit va cin bang lue kéo ciia 6 to
3.1.1. Sw cdn bang cong suit ctia 6 to
3.1.1.1. Phwong trinh cén bang cong sudt ciia é té
Cong suit ctia dong co phét ra dung dé khic phuc cac cong suét can phat sinh ra
khi 6 t6 chuyén dong. Biéu thirc can bang giita cong suat ctia dong co va cac cong suit
can duoc goi 1a phuong trinh can bang céng suét cua 6 t6. Phuong trinh can bang cong
sudt co dang tong quat nhu sau:
Ne = Nt + Nf+ No £ Nj £ N; (3-1)
Trong d6: Ne - cong sudt phdt ra cia dong co
Nt - ¢éng sudt tiéu hao do ma sdt trong hé thong truyén lyc
Nt - cong sudt tiéu hao dé thang e can lan
No - ¢ong sudt tiéu hao dé thang lyc can khéng khi
Nj - cong sudt tiéu hao dé thang lic can quan tinh
Ni - cong sudt tiéu hao dé thing lic can déc
Phuong trinh (3-1) ciing c6 thé biéu thi su cin bang cong suat tai banh xe chu dong

cua 0 to nhu sau:

Nk = Ne - Nt = Nf+ No £ Nj £ N; (3-2)
Trong d6: Nk - cong sudt ciia dong co phdt ra tai banh xe chii déng.
Nk = Ne - Nt = Ne. nt (3'3)

Phuong trinh (3-1) duoc trién khai nhu sau:

Ne = Ne(1 -77¢) + G.f.v.cosa+ W.ve + %(ﬁ V. £G.v.sina (3-4)

Trong trudng hop 6 to chuyén dong trén dudng bang (a = 0), khong c6 gia tdc
(j = 0) thi phwong trinh c4n bang cong suét c6 dang
Ne = N+ N + Nuw = - (Nf +Nu) (3-5)
1
Phuong trinh (3-5) ¢6 dang trién khai nhu sau
Ne= L (£.G.V + W.\%) (3-6)
t
3.1.1.2. Pé thi cdn bing céng suit ciia é t6
Phuong trinh cin bang cong sudt cta 6 to co thé biéu dién bang do thi. Chung
dugc xay dung theo quan hé giita cong sudt cua dong co va cac cong suit can phu
thudc vao van toc chuyén dong cua 6 t0, nghia 1a N = f(v). Hinh (3.1) 1a d6 thi can
bing cong suit cua 6 t6. Trén truc hoanh ta dit cac gia tri cong suat phat ra cua dong

co Ne, cOng sudt phat ra tai banh xe chi dong Nk & cac ty sb truyén khac nhau cta hop
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s6 va cac cong sudt can cia 6 t6 N w Va No.

Néu dat cac gia tri cia duong cong N, = N §
f(v) Ién trén duong cong Ny = f(v) ta s€ dugc
duong cong tong cong suit can khi 6 to N
chuyén dong (Ny + No). Nhu vay mg voi -
cac van toc chuyén dong khac nhau cua 6 to
thi cac tung do nam giita duodng cong tong
cong suit can va truc hoanh sé twong tng véi N

2
. L 8
cong suat tieu hao dé khac phuc lyc can cua /}//

X
i
_k Ny \\_Nt
=
£
b3

3
o2
mat duong va lyc can ctia khong khi. Cac tung = -
A 3 i~ \ 2 N £ . v’ v v
do nam gitta duong cong tong cong sudt can L—— Nlg; max
. ) n
va duong cong cong suat cua dong co phat ra N er N

. e
fai ‘bénhqxe chu ’d(f)ng dugc goivlé C(’A)ng suat du Hinh 3. 1. B4 thi can bang cong suat cta
nham dé tang toc 6 td6 hodac dé khac phuc luc O to
can doc khi do doc ting 1én (Na).
3.1.1.3. Mikc dp sir dung céng sudt ciia dong co

Nham néang cao chat luong str dung 6 t6 va giam tiéu hao nhién liéu, ta can luu
¥ t6i viéc str dung cong suat ciia dong co trong timg dicu kién sir dung khac nhau cia 6
t6. V& phuong dién nay, nguoi ta dua ra khai niém vé muc do st dung cong suét cia
dong co, ky hiéu l1a Yn
Y= N, +N, :N«// +N,

N N7,

(3-7)

Mirc d6 st dung cong suit ciia dong co giam xudng s& lam ting tiéu hao nhién
liéu cua 6 to.
3.1.2. Sw cAn bang lwc kéo ciia 6 to
3.1.2.1. Phwong trinh céin béing lyc kéo

Luc kéo tiép tuyén ¢ cac banh xe chu dong dung dé khic phuc cac luc can khi

6 to chuyén dong. Biéu thic can bang gitta luc kéo tiép tuyén phat sinh ra & cac banh
xe chu dong va cac lyc can chuyén dong cua 6 t6 duoc goi 1a phuong trinh can bé“mg
luc kéo cua 0 to.

Trong truong hop tong quét, ta biéu thi nhu sau:

Pk=Ps £Pi+ P, £Pj (3-8)
Phuong trinh (3 - 8) dugc biéu thi dudi dang trién khai nhu sau:
M:f.G.COSai Gsina + Wv? + %&j (3-9)
r-b

Trong trudng hop 6 t6 chuyén dong trén dudng bang (= 0), khong co gia te (j =
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0) thi phuong trinh (3-9) c6 dang nhu sau:
Pe= Pr+Py  hay Melhogg w2 (3-10)
rb
3.1.2.2. Po thi cin bing luc kéo
Phuong trinh can bang luc kéo ¢ thé biéu dién bang dd thi. Chung dugc xay
dung theo quan hé giita luc kéo phat ra & banh xe chi dong Pk va cac luc can chuyén

dong cua 6 to6 phu thudc vao tdc do chuyén dong cua 6 t0, nghia 1a P = f(v).

Hinh 3-2 1a d6 thi c4n bang lyc kéo ctia 6 6. Y
Trén truc tung ta dit cac gia tri cta cac luc, trén X
truc hoanh ta dat gid tri ciia véan tde chuyén /\'T Py
dong cua 0 to.

Trudce tién ta xdy dung cac duong cong luc iz
kéo tiép tuyén ung vdi cac sé truyén khac nhau /\ \
ctia hop so: P, Pui, Pkn . Sau d6 ta xay dung Peg A——_Jd
cac duong cong lyc can cua mat duong Py= / & 2 ?""w
f(v), va duong cong luc can cua khong khi P, = b “; c )
f(v). Néu dit luc can khong khi P, Ién trén o U, %v, Upax ¥
duong cong luc can cua duong Py, ta dugc O : L . +—Te g
duong cong tong hop cia hai lyc gdm luc can SL . B ~Tex

ctia mat duong va luc can khong khi (Py+ Po). Hinh 3. 2. Db thi can bing luc kéo
Nhu vay, twong tng véi cac van toc khac nhau cua 6 t6 thi cac tung d6 nam gitra
cac duong cong luc kéo tiép tuyén Pk va duong cong luc can tong cong P+ P, duoc
goi 1a luc kéo du Pg.
Luc kéo du nham dé tang tdc 6 to hodc dé khéc phuc lyc can dbc khi do dbc tang 1én.
3.1.2.3. St dung do thi can bang luc kéo

Str dung dd thi can béng luc kéo co thé xac dinh duge céc chi tiéu dong luc hoc

cua 0 t6 nhu:
- Toc d6 chuyén dong 16n nhat ctia 6 t0 Vmax.
- Cac lyc can thanh phan, luc kéo tiép tuyén va luc kéo du.

Dé xem xét dén kha nang cé thé xay ra su truot quay ciia banh xe chii dong, trén
db thi ta cling xay dung dudng cong lyc bam Py. Khu vuc cac duong cong luc kéo tiép
tuyén Px ndm dudi dudng cong luc bam P, thoa man diéu kién Px < P, (cac banh xe
chu dong khong bi trugt quay).

3.2. Nhén t6 dong lwc hoc ciia 6 to
3.2.1. Khai niém nhan t6 dong lwc hoc

Can bﬁng luc kéo ctia 0 t6 chi danh gia dugc tinh chét dong luc hoc cua 6 t6 cu
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thé ma khong thé danh gia so sanh giita cac 6 t6 c¢6 luc kéo tiép tuyén nhu nhau nhung
trong lugng G va luc can khong khi P, khac nhau.

Dé giai quyét van dé nay, nguoi ta dung khai niém nhan t6 dong luc hoc cia 6 t6
1a ty sb giira luc kéo tiép tuyén Py trir di luc can cua khong khi P, va chia cho trong

luong 6 t6 G. Nhan tb dong luc hoc dugc ky hi¢u 1a D:

D= P—-F, :(Meltnt _VWZJE (3-11)
G r G
Tur phuong trinh (3-8) ta co:
5= P-P, _PtR+P
G G
_ s
Hay: D= wiE'J (3-12)
Néu 6 t6 chuyén dong 6n dinh (j = 0) thi:
D=vy (3-13)
Néu 6 to chuyén dong on dinh (j = 0) va trén dudng bang thi:
D=vy Vi y=Ff+i (3-14)

Néu tinh dén kha ning bi trugt quay ctia banh xe chii dong trong qua trinh lam viéc
thi nhan t6 dong luc hoc cling bi anh huong theo diéu kién bam cua cac banh xe chu
dong v&i mat duong.

Taco:

P,-P, mgG-W’
G G

(3-15)

Dé 6 t6 khong bi trugt quay thi:
D <D, (3-16)
Két hop cac diéu kién (3-11), (3-13), (3-16) ta thdy rang dé duy tri cho 6 to
chuyén dong tot, chiing phai thoa mén cac diéu kién sau:
De>D2>vy (3-17)
3.2.2. D6 thi nhén t6 dong lwc hoc

Do thi nhan t6 dong luc hoc biéu dién mdi quan h¢ gitra nhan td dong luc hoc va
van tdc chuyén dong cua 6 to:

D =1(v)

Khi 6 t0 ¢6 tai trong dﬁy va dong co lam viéc & ché d6 toan tai. Trén truc tung, ta
dit nhan td dong luc hoc D trng véi cac ) truyén khac nhau cua hdp s6, trén truc
hoanh ta dit cac gia tri van toc chuyén dong cta 6 to.

Trén d6 thi ndy, ta cling xdy dung dudng cong D o= f(v) va dudng cong v = f(v)

dé xem xét cac di€u ki¢n chuyén dong cua 0 to.
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Diaw = ¥max
/"\ Dy
\ D,

D maar

) /\DH
D 5 D,
1 _4—= D,
T\ . /{
I\ J | W\ ) -
o Ur Ym Y Yay Unax U

Hinh 3. 3. D6 thi nhén t6 dong hoc ciia 6 t6

Khu vuce st dung cua dd thi nhan t6 dong luc hoc D thoa man diéu kién (3-17) 1a phén
nhitng dudng cong nam dudi dudng cong D p=1(v)va nam trén duong cong y = f(v)
3.2.3. Sir dung d6 thi nhan t6 dong lwc hoc
3.2.3.1. Xdc dinh vin toc Ién nhit ciia 6 t6 (Vmax)

Ta biét rang 6 to chi co thé chuyén dong véi van tdc 16n nhat vmax khi nd chuyén
dong trén dudng bang. Khi d6 hé sb can tong cong ctia mit dudng 1a f.

Trén d6 thi hinh (3.3) tir giao diém cta duong cong nhén té dong luc hoc D3 véi
duong hé s6 can lin cia mat duong f (diém A) chiéu xudng truc hoanh ta dwgc van toc
16n nhét cta 6 t6 Vimax.
3.2.3.2. Xdc dinh dp déc I6n nhit ciia mét dwong ma 6 té cé thé khdic phuc dwoc 6
cdc ty so truyén khdc nhau ciia hép sé

Néu 6 t6 chuyén dong on dinh, thi D = v, khi biét hé s6 can lan ctia mat duong ta
c6 thé x4c dinh dugc do dbc 16n nhit ma 6 to 6 thé khic phuc dugc & mot van tdc cho
trudc, ta co:

Imax=D-f=wy-f (3-18)
Véi imax - d¢ doc Iém nhdt

Con dod dbc 16n nhit cua mit dudong ma 6 té co thé khéc phuc dugc ¢ cac ty $6
truyén khac nhau cua hop s6 khi dong co lam vi¢c & ché d6 toan tai duogc xac dinh
bang cac doan tung d6 Dmax - f, nhu vay:

Imax = Dmax - T (3-19)
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Ciing can chu y ring tai diém c6 nhan t6 dong luc hoc 16n nhat & mdi ty so truyén
(Dmax) thi duwong cong nhan to dong luc hoc chia lam hai khu vuc (bén trai va bén phai
mdi dudng cong). Van tdc clia 6 to ung véi diém cuc dai cia modi dudng cong duogc

goi la van toc té1 han (Vi) & moi s6 truyén cua hop so.

D Dy X [11'“5" W max
d |
I hd T
| | 1
| | |
! | I
l I 1
1
1c | :
N 3 .
! I I
: | I
] | I
ib | |
”ffﬁ Dg : :
f d A ! \
! ~ | .
1 : | |
1 H 0 ! I v
0 Y Unax U v Vin
Hinh 3. 4. Xac dinh toc do 16n nhat cta 6 to Hinh 3. 5. Khu vyc 1am viéc cta nhan t6 dong
luc hoc

- Gia thiét rang khi 6 t6 dang chuyén dong déu & van toc 16n hon vin, & van téc nay
khi lyc can ciia mat duong ting 1én, van téc chuyén dong cia 6 t6 giam xudng. Lic d6
nhén to dong luc hoc cua 6 t6 tang Ién, do d6 nd co thé théng duoc luc can tang 1é€n
ctia 6 t6 va giir cho 6 t6 chuyén dong 6n dinh. Vi vay khu vuc bén phai ciia mdi dudng
cong (V > vn) 13 khu vuc lam viéc 6n dinh.

Khi 6 t6 chuyén dong ¢ van tbc nho hon van tdc t&i han thi khi luc can chuyén
dong tang 18n, van toc chuyén dong cua 6 to giam xudng. Lic d6 nhan td dong luc hoc
cling giam xudng, do d6 6 to khong c6 kha ning thiang lyc can ting 1én va 6 to s&
chuyén dong cham dan r6i dimg han. Vi vy khu vuc bén trai cia mdi dudng cong (v
< vin) 12 khu vue lam viéc khong 6n dinh.
3.2.3.3. Xdc dinh sw ting téc cia 6 t6

Tir biéu thirc (3-12) khi cho biét hé s can cua mit dudng . nhan t dong luc hoc

D, ta xac dinh kha nang ting toc ciia 6 to nhu sau:
d, .
D=y+—j
g
Twr do ta rut ra:

. dv g
= _(D-y)2 3-20
J qt ( W)S. ( )

Trén dd thi nhan t6 dong luc hoc, ta ké dudng hé sé can cua mit dudng y = f(V)
Gia sir 6 t0 ¢ ba s truyén va chuyén dong trén loai duong c6 hé sb can w1, duong
w1 s€ cit dudng nhan td dong luc hoc Dy tai diém A. Tt diém A chiéu xuéng truc
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hoanh ta dugc van tdc 16n nhat v1 ctia 6 to trén loai dudng do.

Ciing trén loai duong nay, 6t6 chuyén dong vai van tdc va thi kha ning ting toc cla
6 t6 & van tdc nay duoc biéu thi bang cac doan tung d6 ab (so 11I), ad (sé II) Va ae (s6
). Nhitng doan tung do nay chinh 13 hiéu s6 D - w1 ¢ timg s6 truyén ctia hop s6.Tir

biéu thirc tinh j = % - (D- y/)gﬂ ta c6 thé nhan duogc gia toc j = dv/dt ctia 6 t6 tng véi

cac so0 truyén khac nhau ¢ van téc vn.

D D,
7
03 5
1
|
0,2 :
dI
P o
0,1 | |
b
b | “-“""'“--.___ D'JI
T
v IE] | \\A
: | | e
20vn V2 60 80 Vvi 100

Hinh 3. 6. Xac dinh kha ning ting tdc ctia 6 t6 bang d6 thi nhan t6 dong luc hoc

Nhu vay chung ta c¢6 thé tim duoc gia toc j = dv/dt cua 6 t6 tng véi mot van tdc bat
ky nao do6 trén loai duong nao d6 ¢ cac tay sd khac nhau.

Vi du: O té chuyén dong voi van t6¢ vn trén logi dwong co hé s6 can w2> w1 Tw
do thi ta thdy 6 16 khéng thé chuyén déng & tay sé 3 dwoc (do D<y2). Cdc doan tung
dé cd, ce chinh la hiéu s6 D-y 2 6 cdc tay s6 Il va I ding dé ting toc 6 t6

Tom lgi: Nho dd thi nhan t6 dong lyc hoc D = f(v), néu ta biét duoc cac gia tri cua
nhan t6 dong luc hoc D tng voi mbi vén tde va & timg ty sb truyén ctia hop sd, ta s&
xac dinh duoc gia tdc ctia O to tai cac gia tri xac dinh.

Theo phuong phap niy, ta cho cac gid tri khac nhau cta vén tdc, ta s& tim duoc cac
gia tri (D - w) & ting s6 truyén va thay chiing vao biéu thire (3-20) s& tinh duoc cac
gia tri khac nhau cta gia toc & timg sd truyén theo vén tdc cua 6 to, nghia 1a ta xac
dinh duoc j = f(v) va chung duoc biéu dién trong hé toa do j - v vi tung do 1a cac gia
tri ciia gia tdc j & timg s truyén va hoanh dé 1a van tdc chuyén dong cua 6 t6 (v). Cac
duong cong gia tdc j = f(v) dugc minh hoa trén hinh 3.7.

* Chay: D6i véi mot sd 6 t6, nhat 1a 6 t6 van tai thi duong cong gia téc & ty sd

truyén I (duwong cong j1) thudng thip hon duong cong gia toc & sb II (duwong cong )
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(hinh 3.8).

L !
j(m/s? .
JyN\a. I
TN | \4&“ \’(
1.3 11
_[rb n
‘.‘ m c
1 ! { 4
" — L d
.A\\jz Umm 1
s e 1.
= LI b
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) \J{\, IS — Av 'max
20 a0 60 80  Vaae(km/h f—— Y ]
Hinh 3. 7. D4 thi gia toc ca 6 to Hinh 3. 8. D6 thi gia téc ctia mot sd 6 to van tai

3.2.3.4. Xdc dinh thoi gian ting toc va bién thién ciia toc dé 6t6:

F 3 F 3
1 v
]

v(t)

At
t

»
>

0 0 v Vs, v 0 5] 2
~ Hinh 3. 9. X4c dinh bién thién cta toc do theo thoi gian khi ting toc
bé xéac dinh bién thién cta toc dJ 6t6 theo thoi gian v(t) ching ta dya trén co s&
phén tich sau:
dv 1

j=— —>dt=—dv
LI ;

Thoi gian ting toc tir tbe do v dén va s& la:

At:tz—tlzj.vzl.dv (3.21)
vl

Tich phén trén co6 thé giai duoc néu biét j(v) va nhu vay xac dinh duoc khoang
thoi gian At can thiét dé tang toc do tir vi dén va.

Ngoai ra tich phan nay ciing c6 thé giai bang d6 thi va khi tién hanh cho nhiéu
diém ké tiép nhau ta xay dung dugc dudng cong v(t), tirc 14 bién thién cua téc do theo
thoi gian. Qua trinh thyc hién duge mo ta theo hinh 3.9.

3.2.3.5. Xdc dinh quing dwong ting toc ciia 6té:

Nham xac dinh bién thién cia quing dudng S theo thoi gian hay toc do theo

quang duong, chung ta cling l[am tuong ty:

ds t
v=a3d5=vdt:>AS=Sz—Sl=J. vdt (3.22)
4
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Tir mbi quan hé bién thién v(t) da biét, ta xac dinh duoc quing dudng di duoc AS
trong khoang thoi gian (t2 — ty).

O trén hinh 3.10 cho thiy cach xdc dinh cac bién thién S(t) va v(S) bang phuong
phap d6 thi.

Tap hop cac dic tinh j(v), v(t), S(t), v(S) dugc goi 1a cac dic tinh ting tc cia xe.
Chung ciing 13 chi s6 quan trong dé danh gia tinh niang dong luc hoc ciia 6t6. Thong
thuong cac dic tinh v(t) va v(S) 13 hay duoc st dung nhat.

S(1)
7 S
) v(p) A , Arctgyv, A /V(S)
S ﬁ/ V2
AS S+ arctgv, Vi
S1
\</AS = Ilz vdt
s A
\ ---JE__ 0 :é‘ S, S, :-__,§
tl tz 1:l t2

Hinh 3. 10. Xac dinh bién thién cua quéng duong theo thoi gian va toc do theo quéng duong
Nho do thi thoi gian tang téc ciia 6 o, ta xac dinh duoc quing dudng ting toc cia o to.

Ta ldy mot phan dién tich nao d6 twong S /

g véi khoang bién thién thoi gian dt, phan :
dién tich dugc gioi han boi dudong cong thoi /

gian ting toc, truc tung va hai hoanh d¢ twong
tmg voi d bién thién thoi gian dt s& biéu thi /
quing dudng ting toc cua o to.

Tong cong tat ca cac dién tich nay lai ta

dugc quang dudng tang tdc cua 0 to tir van toc ,
A 1L 1y

Unin Umax

Hinh 3. 11. D6 thi quing duong

vi dén van téc v2 va xdy dung duoc do thi 0
quing duong ting toc clia 6 to phu thude vao

van téc chuyén dong cua ching S = f(v). ting tbc cita 6 10 S = f(v)

3.2.4. Pic tinh dong lwc hoc ciia 6 té khi tai trong thay doi

O nhirng phén da nghién ctru vé nhan td dong luc hoc trén day, ta chi xem xét
tinh chat dong luc hoc cua 6 to twong img véi tai trong day. Trong thyc té thi tai trong
cua 0 to luon thay ddi, vi thé ta can xem xét tinh chat dong lyc hoc cua 6 to khi tai
trong ciia nd thay doi. Tir biéu thirc (3-11) ta thdy rang gia tri nhan t6 dong luc hoc cua
0 t6 ty 1¢ nghich véi trong lugng toan bd cia 0 to. diéu dé cho phép ching ta xac dinh
duoc nhan t6 dong luc hoc twong tmg véi trong luong bat ky cta 6 t6 theo biéu thire sau:
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DxGx=D.G hay DX:D.GE (3-23)

Trong do: Gy - trong lwong moi cua o to.
Dy - nhan t6 dong lyc hoc wng voi tai trong moi.
G - trong lwong ciia 6 16 khi day tdi.
D - nhdn t6 dong luc hoc ciia 6 t6 vng véi tdi trong day.
V& phuong dién db thi ta chi can thay doi ty 1& xich trén truc tung cta do thi (gia tri
nhan t6 dong luc hoc D) khi tai trong ddy theo ty 18 G/Gx 1a ta c6 ngay d6 thi nhan t6

dong luc hoc ing vdi tai trong méi Gy.

of 0
26 a7 >
\\‘r
Q5 95 \
04} 02—
Vi
——— H
92t g1
%
a1t gos
0 P 20 s0 40 5 v, A

h
Hinh 3. 12. P thi nhan t6 dong luc hoc cua 6 to, c6 4 ) truyén khi chuyén dong voi tai trong
day G va khi c6 Gx=0,5G

Tuy nhién, tai trong cua 0 t0 thay doi trong mgt pham vi rat rong, nén lam theo
phuong phép ndy ta s& phai 1ap rat nhiéu ty 1& trén truc tung (hinh 3.11). Dé khic phuc
van dé nay, nguoi ta dua ra mot phuong phap xdy dung d6 thi nhan t6 dong luc hoc
cua 0 t6 trén mot hé truc toa d§ nhung van c¢6 thé biéu dién duoc bat ky tai trong nao
d6 cua 6 t6. DO thi nay duoc goi la dd thi tia (hinh 3.12)

Nhitng dic tinh dong luc hoc duge 14p ra & goc phan tu bén phai cua do thi twong
g voi trudng hop 6 t6 ¢o tai trong day, con & goc phan tu bén trai ta vach tir gbe toa
do céc tia lam vo1 truc hoanh cac goc o khac nhau vaéi:

D G,

t0a= —
99= 57 G

X

(3-24)

Nhu vay doi véi moi tia nao do ung véi mat tai trong Gk (tinh ra phan trdm so

v6i tai trong day) cua 6 to. Trong truong hop Gx = G thi tger = 1, tia ndy lam vdi truc
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hoanh mot goc a = 45°, céc tia c6 goc « <5° & vao khu vuc chua day tai (Gx<G), cac
tia c6 goc o = 45° tmg voi khu vuc qua tai (Ge>G).
% Qua lar
o 20 40 150

3

=

3 |

S \

S :

N ‘ 1
i |
1 I
= "
. ! !
i i 1

D W=D, c H 0 Y, Y, Ymax

Hinh 3. 13. B thi tia theo nhéan t6 dong luc hoc khi tai trong thay doi
Qua dd thi nay ta co thé xac dinh dugc nhan t6 dong luc hoc cua 6 t6 khi biét
duogc van toc chuyén dong v, tai trong Gx va sb truyén dang st dung, ciing c6 thé xéac
dinh duoc luc can 16n nhat cua mit duong, xac dinh duoc ) truyén va van toc thich
hop cho 6 t tng véi cac diéu kién cho trudc.
3.3. Anh hwéng ciia cic thong s ciu tao dén dic tinh dong lwe hoc ciia 6 to
3.3.1. Anh huéng ciia ty sé truyén ciia truyén lue chinh

Modydpigne o
A , f
Tur cong thirc D= b
G
va v= 200,
60i,.i..0,

Ta thay rang ty sd truyén cua truyén luc chinh io c6 anh hudng dén chét luong dong
luc hoc cta 6 to va van toc chuyén dong cia ching. Khi ting ty s6 truyén cia truyén
luc chinh io thi nhan t& dong luc hoc cling tang 1én, c6 nghia la kha nang khéc phuc
cac luc can chuyén dong cia 6 to ting 1én nhung khi ting io 1én s& dong thoi lam cho
van tdc 16n nhat & mdi sb truyén giam xudng va nhu viy sé lam ting sb vong quay cia
truc khuyu dong co cho mét don vi quing dudng chay, do d6 dan dén ting tiéu hao
nhién liéu va giam tudi tho cta céc chi tiét trong dong co.

Phuong phap chon ty sb truyén cua truyén lyc chinh io dwgc nghién ciru dya trén su
can bang cong suit cta 6 to Vi cac ty sb truyén khac nhau theo thtr tw giam dan khi ty
sd truyén cua hop sé 1a s6 truyén thing.

Trén co sé phén tich su cin bang cong suat cua 6 t6 voi cac ty sb truyén khac nhau

cua truyén luc chinh, ta rat ra két luan rang: chon ty so truyén cua truyén lyc chinh ig
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can thoa mén hai diéu kién 1a can dat duoc van tdc 16n nhat c6 thé dugc, déng thoi yéu
cau luong du trit cong sudt phai 10n dé dam bao ting tdc 6 t6 nhanh chong. Tuy theo
yéu cau st dung c6 thé wu tién mot trong hai diéu kién néu trén, chang han véi cac 6 to
thong thudng chon ty sb truyén cua truyén lyc chinh theo xu hudng c6 luong du trit
cong suat dé gia tdc nhanh, con d6i véi cac 6 t6 dua va 6 to thé thao nén chon theo
hudng dat van tdc 16n nhat.

Ne Neqtz /,,ani.‘w /,1': e
40
L/ A %ﬁ%ﬂ"{
30 *';j §/?’V
\V: %4l
3 sy A
Y
V4
10 /’:,//
A
"
0 25 50 75 100 125 . km_

> h
Hinh 3. 14. Do thi can bang cong sudt 6 td voi cac ty s6 truyén khac nhau ctia truyén luc chinh
Lua chon ty sb truyén cta truyén luc chinh :
Ty s truyén ctia truyén luc chinh duge tinh theo cong thirc:
TN g
7 30 v
hn' pe ¥ max
Voi :
in — Ti s truyén ctia hop s6 & tay sb cao nhat, néu hop sb ¢ sb truyén thang thi
ta 1ay inn = 1, néu hop s6 c6 so truyén ting (inn<1) thi ta lay theo s truyén tang.
ipc  — Ti s6 truyén cua hop s6 phu hay hop phan phdi ¢ s6 cao, so bd ¢ thé chon
Ipc = 1+1,5.
Nemax — SO vOng quay 16n nhit cua dong co:
+ Otd con, thong thudng 1dy: nemax = 5000 + 5500 vg/ph.
+ Otd van tai , 6 to khach dung dong co xing: Nemax = 2600 +3500 vg/ph.
+ Ot6 van tai , 6 to khach dung dong co diesel: Nemax = 2000 + 2600 vg/ph.
3.3.2. Anh huéng ciia so lwong so truyén trong hop so
Véi hop s6 ¢o cap thi sd lugng sb truyén cd anh huong dén tinh chat dong luc
hoc ctia 6 t6, néu s6 luong sb truyén ting s& lam cho téc do trung binh cua 6 to ting
1én, ting dugc tinh kinh té nhién liéu, tuy nhién néu sé lugng sd truyén ting 1én qua
nhiéu thi s& 1am cho hop sb cong kénh, phirc tap cho ngudi diéu khién. Vi thé sé luong
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sO truyén thuong chon tir 3 dén 6 cap. Pé khac phuc nhuoc diém nay, hién nay trén céc
6 t6 doi méi thudng ding hop s6 vo cip (con goi 1a hop s tu dong).
3.3.3. Anh huédng ciia ty sé truyén ciia hop sb
3.3.3.1. Xdc dinh ty so truyén ¢ sé I ciia hdp so

Ty sb truyén ¢ s6 I ciia hop sd can chon thoa mén hai diéu kién 13 luc kéo tiép
tuyén phat ra & banh xe chu dong c6 thé khic phuc dugc luc can 16n nhit cia mat
duong dong thoi cac banh xe chii dong khong bi truot quay.

- Tur diéu kién thang strc can 16n nhat ciia mdt duong, ta co:

Pkmax > Wmax.G (3-25)
M, g
hay emax Or hi*pc nt > \lfmax-G
b
Nghia 14 i > H (3-26)
emax " 0" pc It

Trong do: ipc - 1y s6 truyén ciia hgp sé phu & s6 truyén cao
Tir diéu kién cic banh xe chu dong khong bi trugt quay, nghia 13 luc kéo tiép

tuyén 16n nhét bi gidi han boi diéu kién bam

Ta co: Pkmax < Po=m.G.@ (3-27)
v6i  m - hé sb phan bd tai trong 1én cac banh xe chi dong
hay: Memax'O'Ihl'Ipc'nt < mG([)
I’b
m.G.o.r,

Vay theo diéu kién bam thi:  in < (3-28)

M., o .io.ipc.nt
Két hop diéu kién thang stc can 16n nhat ciia mit dudng va cac banh xe khong bi

trugt quay thi ty sb truyén ¢ so I ctia hop s6 phai chon sao cho:
Y . Gr,

M iin

emax'IO'Ipc'nt

m.G.o.r,
M i

emax'IO'Ipc'nt

> ih >

(3-29)

3.3.3.2. Xdc dinh 1y sé truyén & cdc sé trung gian trong hp sé
Ty s6 truyén cta céc s trung gian trong hop sé thuong duoc xac dinh theo hai
phuong phap la:
- X4c dinh ty sb truyén theo cip s6 nhan
- X4c dinh ty sb truyén theo cip s6 diéu hoa

a. X4c dinh ty s truyén theo cip s nhan

Phuong phéap nay hién nay duoc sir dung rong rdi dé chon hé thong ty sb
truyén ctia hop sb 6 t6 loai co khi. Phuong phap nay dua trén co so st dung cong suit

trung binh ctia dong co khi 1am viéc ¢ ché do toan tai 1a khong thay d6i trong qua trinh
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tang toc 6 t6. Nhu vay, khi ting tdc & cac tay s6 khac nhau thi s6 vong quay ciia dong
co bién thién trong mot gidi han khong do6i (ne - ne”) va gia thiét rang trong khi sang

s0, 0 t0 khong bi mat mat van toc, nghia la:

V]_” = V2’ \ Ne t
V2 =V3 .
I 5 NE/—\ v
Vp-1 = Vhp
I /
n n »
._e = _e (3'30) V3
IhI IhII >
r]// r]/ 3 . :
= VoV
TR o
V1=V)
I /
- e = .n_e V’1
iy Thn j .
. . r n
0 N, n, €
Tur cong thire (3-30) ta c6: Hinh 3. 15. Db thi sang sb ctia 6 t0 ¢o hop sb
i i i o ba cap bo tri theo cap s6 nhan
S bl o =200 - —q (3-31)
IhII IhIII Ihn ne

Trong dé:V', V" - vdn toc é té tuong dwong véi sé6 vong quay ne Va N ciia truc
khuyu dong co.
N - s6 lwong sé truyén ciia hép so.
Tt biéu thire (3-31) ta thay rang ty s truyén ctia hop sd duogc sip xép theo cap sd

n.n

nhan ma cong bdi la "q", do do ta suy ra:

- - i -
iy = iy = s ;hn = h(;l) = I(:[l) (3-32)
q

Nhu vay cong bdi q sé 1a:

q= (nl\)/:l (3- 33)
hn

Thong thudng ngudi ta chon ty sd truyén & s cudi cing 1a sb truyén thang, tic 1a

ihn = 1, khi d6 cong bdi q sé la:
q= Vi (3-34)

Trong trudng hop ndy, ty sb truyén cia cac sb trung gian trong hop sd duoc xac

dinh theo biéu thirc sau day:

. -1/; (n-2 . -1)/5(n-3 . 1/: (n-
iy = 13/'#? : ;I = " \)“r(n ) U TR " 1\)/%(,? © (3- 35)

Trong d6:K - s6 thir ty cia s6 truyén
O mot sb xe 6 o van tai, thudng c6 sb truyén ting (con goi 1a sb truyén vuot toc
v6i ihn<1) nham ting dugc van tdc cta 6 t6 khi chuyén dong trén loai duong tot. Khi
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d6 s6 truyén thang s& 1a s truyén trudc n6 (inm-1) =1). Do d6 cong thirc tong quat dé
xac dinh ty s6 truyén & cac so trung gian nhu sau:

- Cong bodi cua cap so:

q= "y (3-36)

- Ty s6 truyén thir k s& 1a:

ik = 2R (3-37)

Qua céc biéu thirc trén ta ¢ nhén xét :

+ Ot6 thong thudng hay sir dung & s6 cao cua hop sd, nhung & khu vuc nay thi s6
lugng s truyén it so vai s6 lugng sé truyén cé duoc ¢ sé thap, day 1a mot nhuoc diém
khi chon hé thdng ty s6 truyén cho céac s trung gian theo cap sd nhén.

+ Pdi v6i hdp s6 co cap thi sé lugng sb truyén bi han ché nhu da trinh bay khi
chon s6 lugng s truyén cta hop s6, do d6 s& han ché kha nang tang van tdc trung binh
ctia 6t0 va hé sd s dung tai trong ctia dong co.

+ Néu q = 1 thi sb cap ciia hop s6 sé ting 1én vo han, do d6 dan dén toc d6 trung
binh ctia 6 t6 ciing nhu hé sé st dung cong suét clia dong co s& tang 1én. Vi vay ngay
nay xu huéng dang phat trién 1a sir dung hop sé vo cap.

b. Xéc dinh ty sd truyén theo cap s diéu hoa

Nhim muc dich khic phuc nhugoc .
diém cta hé théng ty so truyén chon theo v

cap sO nhan la & khu vuc s cao thi so

lugng s truyén it, nguoi ta c¢6 thé chon hé

thong ty sb truyén sao cho khoang toc do

V 1=V

gitra cac soO truyén l1a nhu nhau, nghia Ia :

V2 —V1 =V3 —V2= ... =Vvpn—Vp1= cCONst

V 1=V2

Tuwong Ung v61 van toc & cac soO

truyén khac nhau tai sO vong quay n’’e vy

ctia dong co, ta co :

0 G > D
Nep Ne2 N3Ny Ne

_2arn, . . 2mrn,

=, V,=—— (3.38) Hinh3.16. Dé thi sang’sé cua 0to khi ti 5O
60ig1l . LU Y Y P truyén bo tri theo cap so diéu hoa.
2nrn, . 2mrn,

V4= —— b e VvV, = — b e (3.39)
5107 1Y PPN S 601,11,
Nhu vay ta co6:
1 1 1 1 1 1
=== =a (3.40)

o Tt Ths Tho Thn Theny
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Vi :
a — Hang so diéu hoa.
n — S6 luong sb truyén ciia hop so.
Tir cong thuc (3.40), ta xac dinh duge ty s6 truyén cta cic sb trung gian trong
hop s6 khi biét ty s6 truyén ¢ s6 1 13 iny va hang sb diéu hoa 12 a.

1 H ihl
_—-——a—>|h2— -
I, 1y 1+a.,,
L asi s (3.41)
i, i, "1+ 2a, '
: [
.i-.l =a—l, = i
A PP 1+(n-1).a.i,,

Néu sd truyén cudi cuing ciia hop s6 1a sd truyén thang inn = 1 thi ta c6

1 1 1
- = a —)1' - =a
Ihn Ih(n-1) Ih(n-l)
I
V‘ 1: hl .
a 1+(n-1).a.i,
Va -1 (3.42)
ay . = . .
(n-1).iy,

Hang so diéu hoa a phu thudc vao ty so truyén ¢ s 1 in1 ctia hdp so va so lugng so
truyén ctua chung. Khi da xac dinh dugc hang s6 diéu hoa a, ta x4c dinh ty s6 truyén cta

céc 0 trung gian trong hop s6 bang cac két hop cac biéu thirc (3.41) va (3.42), ta co :

~ (n-D).i,
" (n-2)+ip,
_(n-1).iy,
Ihs = (N-3)+2i . (3.43)
...... (r.]._.l)..ihl

Va ty sO truyén ¢ so thtr k ciia hop so :

L __ (0-D)iy,
" (n-K)+ (k-D)iy,

DO thi chuyén s6 cua 6t6 khi ty so truyén cta hop s6 phan bd theo cap so diéu

(3.44)

hoa dugc biéu thi trén (hinh 3.16). Khac véi cap sd nhan, ddi voi cip sé diéu hoa, khi
chuyén tir s6 nay sang s6 khac thi sb vong quay nho ciia dong co khong phai 1a mot tri
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s6 ¢6 dinh, ma & cac s6 truyén cang cao thi s6 vong quay nhé cang 16n :
Nen > ... > Ne2 > N1
Do d6 ¢ s truyén cang cao, dong co lam viéc cang gan tri s6 cong suit 16n
nhit va thoi gian ting tdc cang ngan. P6 13 wu diém chi c¢6 dugc ¢ cap sé diéu hoa.
3.3.3.3. Xdc dinh 1y sé truyén ciia so liii :

Khi xe chay lui, van tbc cua xe phai nho dé dam bao an toan, nén nguoi ta

thudng chon ti s6 truyén cia s6 lii nhu sau:
it =(1,2 +1,3)ins (3.45)
3.4. Tinh toan sirc kéo cua 0 to
3.4.1. Céc dang thong sb sir dung trong tinh tozn sirc kéo
Khi tinh toan sirc kéo cua 6 t6 thudng c6 ba dang thong s6 1a
- Cac thong sd cho trude
- Cac thong s6 chon
- Cac thong s can tinh toan
3.4.1.1. Cdc thong so cho truwée
Céc thong sb cho trudc bao gdbm:
- Loai 6 t6 va loai dong co dung trén 6 t6
- Tai trong hitu ich hodc s hanh khach
- Van tdc 16n nhét cua 6 t6 ¢ sd truyén cao
- Hé s6 can cua mat dudng ing v6i van te 16n nhat.
- Hé s6 can 1on nhét ctia mat dudng ma 6 td co thé khéc phuc duoc & $6 L.
- Loai hé thong truyén lyc.

Dbi voi 6 6 van tai thi hé sd can tong cong ctia mat duong w can 16n hon mot it so
v6i hé s can tong cong khi 6 t6 chuyén dong ing voi van tdc 16n nhit ciia 6 t6 dé 6 t6 ¢6
mdt phan ning luong du trir nhim lam cho 6 to chuyén dong on dinh ¢ van toc 16n nhat.
3.4.1.2. Cdc thong so chon

Céc thong sb chon gdm co:
- Trong lugng ban than cua 6 to.
- Hé sd céan cua khong khi K va dién tich can chinh dién cua 6 t6 F (hodc
nhan t6 can khong khi W).
- Trong luong phan bd ra cac cau khi khong tai va khi day tai.
- Téc do gbc cua truc khuyu dong co tng véi cong sudt 1on nhat.
- Hiéu sut ctia hé thong truyén luc.
3.4.1.3. Cdc thong so cdn tinh todn
Céc thong s6 can tinh todn gdm co:
- Cong suat ciia dong co (kW)

- Thé tich cong tac cta dong co (lit)
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- Ty s6 truyén cta truyén lyc chinh
- S6 luong sd truyén va ty sd truyén cua cac sb trong hop sb.
3.4.2. Trinh ty tinh toan
3.4.2.1. Xdc dinh trong luwgng toan bj ciia 6 to
e Dbi vai 6 t6 du lich va 6 to chd khach
G = Go+ nNh.Gh + Gni
Trong d6:  Go - trong lwong ban than 6 to
Nh - 56 hanh khéch ké ca nguoi ldi va phy xe
Gn - trong luong cua mot hanh khach
Ghi - trong luwong cua hanh Iy.
o D4 v6i 6 10 tai
G = Go+ ne.Gh + Gpn
Trong d6:  Gn - trong lrong ciia mdt nguwoi ngoi trén xe
Ne - 56 chd ngoi trong budng ldi.
Ghh - trong lwong cua hang hoa chuyén cho.
3.4.2.2. Chon lop
- Xac dinh tai trong tdc dung 1én mdt banh xe.
- Chon 16p theo tai trong tac dung.
- Xac dinh ban kinh Iam viéc trung binh cua banh xe.
3.4.2.3. Xdc dinh cong sudt lon nhit cia déng co

- Xac dinh cong suat cua dong co khi 6 t6 chuyén dong vdi van tdc 16n nhat

1
Nv= =GV, +KFV,)
T
Trong do6: w - hé $6 can cia mdt dwong iteng voi van toc 1om nhdt

- Cong suat 16n nhat cia dong co

N
Nemax = v 3-46
T ad+bA —ci® (3-46)

Vi A= Denac
nN
Trong do6:
Nemax - 6 vong quay 16n nhat ciia dong co g véi van toc 16n nhit ciia 6 t6
NN - $6 vong quay ciia dong co iing véi cong sudt I6n nhat
- X4c dinh cong suat cua dong co theo cac s6 vong quay khac nhau
N

- € max

n n ’ n ’
SREIR
Ny Ny Ny
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3.4.2.4. Xdc dinh thé tich céng tic ciia dong co
_175.10°7-N,,,
I:)eNnN

Ve (3-47)

Trong d6: - 50 ky ciia dong co
Pen - dp sudt hivu ich trung binh g véi cong sudt 1om nhdt ciia dong co
3.4.2.5. Xdc dinh 1y sé truyén ciia truyén luc chinh
2700 Ny o (3-48)

pcvmax

lp =
°” 60i_i

3.4.2.6. Xdc dinh so luong so truyeén, ty so truyén & cdc so, ty so truyén ciia hdp so
phu hoac hop phan phoi
- Xac dinh s6 lugng so truyén va ty so truyén & cac s6 cia hop s6 chinh

- Ty s0 truyén cua so lui

h=(1,2 +1,3)in
- Ty sb truyén ctia hop s6 phu hodc hop phan phbi
S6 phu cao: e =1,0+1,5
S phu thép: Ipt = & (3-49)
Mermx '|0'|h|77t

*Luu y:
Khi tim duogc gia tri ty sb truyén ¢ sb thap theo biéu thuc (3- 41) ta can kiém
tra lai theo diéu kién 6 t6 chuyén dong & téc d6 nho nhét vmin = (0,81 +1,38)m/s

Vi = 2.5, in
60.1g.p 1
Trong do: Nemin - 56 vong quay nhé nhdt cia truc khuyu dong co

3.5. Anh huéng ciia truyén dong thiy luc téi chat lwong kéo ciia 6 to

Ngay nay trén nhiéu 6 t6 co trang bi hé théng truyén luc thiy co. Hé thong
truyén luc thuy co thudng c6 ba loai chil yéu sau

- Ly hop thity luc v6i hop sb co khi.

- Bién mo thuy lyc.

- Bién mo thuy luc két hop véi hop sé co khi.

Dung céc loai truyén luc ndi trén trong hé thng truyén lyc cia 6 to ¢6 nhitng uu

diém sau:

- Diéu khién 6 to d& dang, nhe nhang.

- Tang toc 6 t6 nhanh chong va ém diu.

- Nang cao chit luong kéo ctia 6 t6 va tinh kinh té nhién liéu ciia chung.

- Nang cao dugc tinh nang co dong cua 0 to.

- Giam duogc tai trong dong 1én hé théng truyén luc.
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3.5.1. Anh huéng ciia ly hop thiiy lue téi chat lwgng kéo ciia 6 to

Chat luong kéo ctia 6 t6 phy thudc vao ty sb truyén cua hop sd. Khi gai mdi tay sb
s& xac dinh duoc mdi quan hé gifta van tdc cua 6 t6 va toc do quay cua truc khuyu
dong co. Trong mot s6 didu kién lam viéc nhat dinh, ly hop c6 thé bi trugt, cac chi tiét
ctia nd nong 1én va dan dén hu hong. Vi vy ly hop ma sat khong thé 1am viéc & ché do
trugt 1au dai duge. Néu trong hé théng truyén lyuc ta thay ly hop ma sat bang ly hop
thuy luc thi s€ c6 kha nang:

- Lam viéc trong diéu kién truot 1au dai gitta banh bom va béanh tubc bin ma
khong giy hu hong.

- Truc khuyu dong co quay 6n dinh ¢ s6 vong quay cao khi 6 t6 chuyén dong
& toc do thap. Nho d6 6 t6 ¢o thé ting téc nhanh chong, vi vay né cé thé cai thién tot
dic tinh kéo cua 6 to & tde do thép va kha ndng tang tdc ctia 6 t6 nhanh hon, ém dju
hon.

Hinh 3.17 1a 46 thi minh hoa dic tinh kéo A |
ctia 6 t6 voi hé théng truyén luc dung ly hop 7T
ma sat (duong dat nét) va ly hop thuy luc
(duong lién nét) cung hop sé co khi ¢ ba sb NS
truyén. b

Qua d6 thi ta thiy riang néu trong hé ——
thong truyén luc dung ly hop thuy luc thi 6

t6 co6 theé lam viéc on dinh ¢ van toc rat nho —

& 86 I ciia hop sd. Nhu vay no6 1am cho dic 0
tinh kéo ctia 6 to tot hon va kha ning ting Hinh 3. 17. D) thi dic tinh kéo ctia 6 0
a. Khi dat ly hgp ma sat

b. Khi dat ly hgp thuy luc
3.5.2. Anh huéng ciia bién mé thiy luc téi chat lwong kéo ciia 6 to

toc cua 0 t0 nhanh hon, ém diu hon.

Trong hé thong truyén luc, néu ta thay ly hop ma sat va hop s co cap bang bién
mo thiy lyc thi ta ¢ truyén dong vo cap. Bién mo thuy lyc 1am nhiém vy thay dbi vo
cap tu dong ty s6 truyén cua hé thong truyén lyc theo tri s6 luc can chuyén dong cia 6
to khi dong co lam viéc & mot ché do 6n dinh, d@)ng thoi cho phép tang tbc 6 to mot
cach nhanh chéng, ém diu, khong 1am ngat quang dong cong suét truyén tdi cac banh
xe chii dong. Truyén mo men xoan trong bién mo thity lyc ciing nhu trong ly hop thiy
Iuc duoc thuc hién béng viéc su dung dong nang dong chét long tuan hoan trong banh
cong tac clia bién mo hay ly hop thuy luc.

Duya vao ly thuyét vé may thity luc, ngudi ta d chimg minh duoc rang: khi bién
mo 1am viéce ¢ ché do 6n dinh thi tong s6 md men xoan tac dung 1én cac banh cong tac

cua n6 bang khong, nghia la:
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Mt+Ms+Mp=0 hay -M1r=Ms + Mp (3-50)
Trong do: Mt - mé men ciia banh tudc bin
Mg - mo men cua banh bom
Mp - mé men cua banh phan ung
Déu (-) dat truéc mo men xodn cia banh tude bin Mt cho thdy banh tudc bin 1a
phan tir bj dong. Tac dung bién d6i m6 men cua bién mo thuy lyc duoc dic trung boi
hé s6 bién mo, ky hidu 1a Kmp
M
Kmb = M—; (3-51)
Ty sb gitta s& vong quay cua truc banh tudc bin va banh bom duoc goi 14 ty sb
truyén dong, ky hiéu 12 ipm
L (3-52)
r]B
Hiéu suét ctia bién mo thuy luc dugc xéac dinh béng biéu thirc
N Mo,
Ny M;ng

= =K, -
bm-lom (3-53)

bm

Trong d6: Nt - cong sudt phdt ra tai banh tuéc bin
Ns - cong sudt phdt ra tai banh bom
Gia tri m6é men xodn ctia banh bom va banh tudc bin dugc xac dinh theo biéu thic
Sau:
M, = A,.n2D°
M, =1, n?.D° } (3-54)
Trong d6: A,, A,- hé s6 mé men so cap va thir cap ciia bién mé thity luc
NB, N7 - 56 vong quay ctia banh bom va banh tudc bin
y - trong lwong riéng cia chat Iong chira trong bién mé
D - dwong kinh ngodi ciia khoang cong tdc ciia bién mé.
Tir biéu thire (3-46) ta suy ra:

M
/12: ﬂ“l M—T = ll.Kbm (3'55)
B

Hé sb mod men so cip cta bién mo thuy luc A, dic trung cho tinh chat thay doi
tai trong tac dung trén truc banh bom khi thay d6i tai trong trén truc tude bin. Néu A, ~
hang s thi bién mé duoc goi 1a loai khong nhay, néu A, thay ddi thi bién mé duoc goi
1a loai nhay.

Trong h¢ théng truyén luc, néu sir dung bién mo loai nhay thi khi lyc can
chuyén dong cua 6 to ting 1én thi van tdc gdc cia truc banh bom ciing nhu van toc goc
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cua truc khuyu s€ tu dong gidm xudng, dan d€n mo6 men xoan cua dong co ting lén

trong khi d6 mo ctia buém ga khong thay doi.

Nguoc lai khi gidm lyc can chuyén dong cua 6 to thi van toc goc cua truc

khuyu dong co ciing nhu van tc chuyén dong cua 6 t6 ting 1én.

Sy thay ddi cua cac théng sd cta bién moé thuy lyc trong qué trinh 1am viée

theo ty sb truyén dong iom duoc biéu dién bang do thi.

Pb thi d6 goi 1a duong dic tinh khong tha 170
K

nguyén ciia bién mé thuy luc.

Pé 1am 16 anh hudng cua bién mo thiy luc
dén tinh chat dong luc hoc cua 6 to, ta xem xét
cac do thi vé luc kéo tiép tuyén Pk, nhan t6 dong
luc hoc D va gia tde J dugc trinh bay bén dudi

Qua cac d6 thi hinh 3.18, ta thiy rang: néu
nhu hiéu suat ciia bién mo thuy lyc xem nhu
khong ddi va bang hiéu suit ctia hop sd co khi
thong thuong thi sy thay doi luc kéo tiép tuyén
trong nhiéu truong hop 14 rat 16n so véi luc kéo
tiép tuyén & hop s ¢o cip (phan gach chéo)

i

0

¢ v

i R FY
\ 2 % J bm
4 =] 80
[ Y
//’7;,, ¢
3 ] H6o
|
2 q l 40
bl \
,l L izo
o6l 077]

0 02 04 06 08y
Hinh 3. 18. 6 thi dac tinh khong thir

ol

nguyén cua bién mo thuy luc

S

I
/
0 b) v

Hinh 3,. 19. B thi dic tinh dong luc hoc cua 6
t6 co bién m6 thuy luc két hop voi hop so co khi

3 cap

a. Po thi luc kéo Pk
b. Do thi dic tinh dong luc hoc D
c. D6 thi gia tbc j

Phan luc kéo du nay bao dam lam tdt hon tinh chét dong luc hoc cua 6 t6. Tuy
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nhién hiéu suit cua bién mé thuy luc c6 thay ddi va ¢ khu vuc toc do gdc lon thi hiéu
suat ctia bién mo nho. Vi vay trong thuc té thi luc kéo tiép tuyén khi c6 bién mé thay
luc s& thay d6i va nho hon so voi lyc kéo tiép tuyén dung hop sé co khi. Nhan t6 dong
luc hoc D, quing dudng ting toc S va thoi gian ting toc T duoc cai thién tot hon ¢

truyén luc c6 dung bién mé thuy luc.

CAU HOI ON TAP
. Xay dung va phan tich d6 thi can bang luc kéo ciia 6 to.
X4y dung dd thi nhan té dong luc hoc va ¥ nghia
Phan tich nhan t6 dong luc hoc cua 6 t6 khi tai trong thay ddi.

H w N e

Y nghia cta viéc nghién ctru sy &nh hudng cua h¢ thong truyén luc dén déc tinh

dong luc hoc cua 6 t6.

64



Chuong 4
TINH KINH TE NHIEN LIEU CUA O TO

4.1. Mirc tiéu hao nhién li¢u va dinh mirc tiéu hao nhién li€u
4.1.1. Cac chi tiéu danh gia tinh kinh té nhién li¢u ciia 6 to

Tinh kinh té nhién liéu ctia 6 to van tai duoc danh gia bang muc tiéu hao nhién liéu
trén quang dudng 100km, hodc tiéu hao nhién liéu cho mot tin-km. Pdi v6i 6 t6 chd
khach duoc tinh theo mirc ti€éu hao nhién li€éu cho mot hanh khach-km hoac 100km

Muc ti€éu hao nhién li¢u cho mot don vi quang duong chay qq cua 6 t6 dugc xac
dinh theo biéu thirc sau:
100Q

X

Muc ti€u hao nhién liéu cho mdt don vi hang hoa van chuyén qc dugc xac dinh

Ga = (Iit/100km) (4-1)

theo biéu thirc sau:

o = 2’;" (ke/Thn.km) (4-2)

Trong do:
Q - luwong tiéu hao nhién liéu (lit)
S¥ - Quang dwong chay dwoc cua 6 to (km)
Gt - Khoi lwong hang hod chuyén ché (Tan)
St - Quang dwong chuyén cho cua 6 t6 khi co hang (km)
I'n - Ty trong cua nhién liéu (kg/lit)
4.1.2. Phuwong trinh tieu hao nhién li¢u
Tinh kinh té nhién liéu cua 6 t6 phu thudc vao tinh kinh té nhién liéu cua dong co
va sy tiéu hao cong sudt dé khic phuc luc can chuyén dong.

Mirc tiéu hao nhién liéu theo thoi gian duoc tinh theo biéu thirc:
Gr= % (ka/h) (4-3)

Pé danh gia muc tiéu hao nhién liéu ciia dong co ta ding muc tiéu hao nhién liu

cé ich ge:
_ G _Qp,
Qe = N_Te = N_et (kg/kWh) (4-4)

Trong d6: Ne- Cong sudt c6 ich cia déng co (kW)

Thong qua thi nghiém dong co va tinh toan, ta xay dung dugc d6 thi quan hé giira
cong suit cuia dong co Ne va sudt tiéu hao nhién liéu ctia dong co véi sb vong quay cia
tryc khuyu: Ne = f(ne) va ge = f(ne). DO thi nay trinh bay trén hinh 4.1 va duoc goi 1a
duong dic tinh téc do ngoai cua dong co. Tir cong thirc 4-1 va 4-4 ta rut ra duge biéu

thirc tinh muc ti€u hao nhién liéu nhu sau:
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Ne
go = 209Nt _1000.N. i1 00km) (45) |

]
[

S X v Ne
Pn Pn /_\
Trong do:
S* /

V= la vin téc cia 6 t6 (km/h)

Khi 6 t6 chuyén dong, cong suét can thiét phat y
X ; ) M~ £,
ra dé khac phuc cac luc can chuyén dong nhu sau:
P+P +P
= ('/'—MJ)V (KW) (4-6) .
10007, ne
Hinh 4. 1. Buong dac tinh ngoai cua
dong co
Nhu vay muc ti€u hao nhién liéu s€ la:
P +P +P. 0,36 ,
Qo= (B, +F, P 03q, (Iit/100km) (4-7)
pnn’(

Biéu thirc (4-7) goi 1a phuong trinh danh gia muc tiéu hao nhién liéu khi 6 to
chuyén dong khong 6n dinh
Khi 6 t6 chuyén dong on dinh (P; = 0) thi biéu thirc trén ¢ dang:
(P, +P, 0360,
pnnt

4.1.3. Khai niém vé dinh mirc tieu hao nhién li¢u

(Iit/100km) (4-8)

Qa =

Phan trén da xac dinh cac phuong phap xac dinh mic tiéu hao nhién liéu cua 6 to
vé mat 1y thuyét 1a co ban. Trong diéu kién thtc té con rat nhiéu yéu t6 anh hudng t6i
murc tiéu hao nhién liéu cua 6 t6 nhu 1ui xe, quay dau xe, xép d& hang hoa, qua pha.

Qua phan tich cac cong thire Iy thuyét két hop véi diéu kién str dung thyc té ta xac
dinh suét tiéu hao nhién liéu cho 100km quing dudng xe chay va dugc biéu thi theo

biéu thirc sau:

Ga= [fsg I ngj (Ift)

K1 - Pinh muec tiéu hao nhién liéu cho ban than o6 to chuyén dong va ton
that néi nang ciia 6 t6 (1it/100km)

S - Quang dwong di dwoc cua 6 to (km)

Ko- Dinh mikc tiéu hao nhién liéu cho mot tan hang hod van chuyén
trong 100km (lit/200km)

P - Céng vin chuyén (t.km)

Ks - Pinh mirc tiéu hao nhién liéu phu cho méi lan xe quay dau, cho méi
chuyén (lit/lan)

Z - §6 lan xe quay dau xe cho moi chuyén
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4.2. Pic tinh kinh té nhién liéu cia 6 to
4.2.1. Puong dic tinh kinh té nhién liéu ciia 6 t6 khi chuyén dong khong on dinh
St dung phuong trinh (4-8) dé tinh toan muc tiéu hao nhién liéu khi 6 t6 chuyén
dong 6n dinh ta gip rat nhidu kho khin vi chi sd ge phu thudc vao sé vong quay cia
tryc khuyu ne va mirc do str dung cong suat dong co Yn. Vi vdy ta can xay dung duong
dac tinh tiéu hao nhién liéu cho 6 t6
Trudc tién ta xay dung dd thi murc tiéu hao nhién liéu cia dong co theo muc dg st
dung cong sudt dong co (bang thi nghiém), nghia 1a ge = f(Yn) Gmg v6i sé vong quay
khac nhau cta dong co (hinh 4.2). Qua db thi ta thiy mirc do sir dung cong suat dong
co cang tang thi suat tiéu hao nhién liéu cang giam.

N,
// Ny
/ a n
N, N,
. / CATNA
2
= L
n. -~ ///:*:/
LT
0 é%/ C: b
0 0 - )
Y Yx T T .

Hinh 4. 2. D6 thi dic tinh tai trong ciia dong  Hinh 4. 3. 1?6 thi can bang cong suat cia 6 to
cO (Ne>Ne>Ne) v6i cac h¢ s6 can khac nhau ciia mat duong

Tiép d6 ta xdy dung d6 thi cdn bang cong suat cua 6 to khi chuyén dong 6n dinh
voi cac hé sb can v cua mat duong khac nhau dé tim muc do st dung cong suét dong
co Yn (hinh 4.3).

Hinh 4.3 1a d6 thi cAn bang cong suat cua dong co cho mot sb truyén co cac dudng
N, voi cac tri sé y khéc nhau.

Dua vao do thi nay, ta cé thé xac dinh Q.
Yn tng véi sb vong quay ctia dong co ne. Tir
dd thi Y, ne tim duoc trén dd thi 4.3, dua
vao do thi 4.2 ta tim duoc ge ciia dong co.

Sau khi tinh toan duoc cac tri sd Py, Po
tuong (mg va thay chuyén dong 6n dinh ta
xac dinh dugc muc ti€u hao nhién liéu nhu
trén hinh 4.4 va duogc goi 1a do thi dic tinh

ti€u hao nhién li€u cua 0 to.

Hinh 4. 4. D6 thi dic tinh tiéu hao nhién
li¢u cua 6 t6 khi chuyén dong 6n dinh
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Khi thay tit ca tri s6 tim duogc vao phuong trinh 4-8, ta xac dinh tri sé muc tiéu hao
nhién lidu cua 6 t6 khi chuyén dong on dinh.
Trén mdi dudng cong cua dd thi c6 hai diém dic trung:

- Piém tht nhét xac dinh murc tiéu hao nhién liéu nho nhit qamin thi van toc tai
diém d6 duoc goi la van tde

- Piém thr hai 1a nat cudi cung ciia mdi dudng cong, nd dic trung cho mirc tiéu
hao nhién li¢u khi dong co lam viéc & ché d6 toan tai (a, b, ¢) va tuong g v61 van tdc
chuyén dong ctia 6 t6 ¢ nhitng hé sé can y khac nhau
4.2.2. Tinh kinh té nhién liéu cia 6 t6 khi chuyén dong khong 6n dinh

Ta biét rang, phan 16n thoi gian hoat dong cua 6 to 1a chuyén dong khéng 6n
dinh: Iuc thi chuyén dong co gia tdc, ltic 1an tron, lic thi phanh. Chung ta xem xét do
thi hinh 4.5 minh hoa chu ky chuyén dong cta 6 t0. Gia st cho 6 to ting toc dén van
toc v1, sau d6 cho lan tron dén khi van toc giam dén v, qué trinh nay goi 1a chu ky gia
tdc - lan tron cua 6 t6. Chu ky nay duoc 1ap di lap lai.

4.2.2.1. Lwong tiéu hao nhién li¢u trong qud trinh sw dung ciia 0 to

Luong ti€u hao nhién li¢u trong qua trinh st dung cia 6 t6 dugc xac dinh theo

biéu thirc sau:

Q= Ats(g% (4-9)

Trong do:
Geth - sudt tiéu hao nhién liéu c6 ich trung binh cia déng co trong
khodng vin téc v1 - V2 (kg/kwh)
At tong s6 cong tiéu ton trong qud trinh ting toc:
Az ATA
T

Trong do:
Ac - ¢dng tiéu ton dé khdc phuc cdc lwc cdan:
Ac=(Py +Po). S
Si- quing dwong 6 t6 chuyén dong tang toc (m)
v, +V,

Po- Luc cdan khéng khi: Po=W. Vip?, Vip =

Ag- cong can thiét dé ting dong ning ciia 6 to (Nm)

Ad= %(Vf—sz)Jr%jb(a’bzl_a’sZ)

Trong do:
Jo - tong mo men quan tinh cua banh xe
w1, @2 - van toc goc cua banh xe , twong wng voi luc cuoi va luc bat dau
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ting téc (ieng véi van téc vi, V2 ciia 6 t6)
4.2.2.2. Xéc dinh lrong tiéu hao nhién liéu ciia 6 t6 trong thoi gian chuyén dong lin tron
Luogng ti€u hao nhién li¢u nay dugc xac dinh theo biéu thirc:
G,t
Qi = KO(I)I (kg) (4-10)
Trong do:
Gxx - lwong tiéu hao nhién li¢u trong mot gio khi lan tron (kg)

ti - thoi gian lan tron (s)

=12 (s) (4-11)

Trong dé: Jw - gia toc chdm dan trung binh khi chuyén dong lan tron (m/s?)

P +P,)
Jib = —(‘V /|9 (mys?
th {1//+ G }54 (m/s?)

Trong d6: Pxx - luc ma sdt trong hé thong truyén lyc khi ddng co lam viéc khéng
tdi, thu gon vé banh xe chii déng (N)
& - hé s6 tinh dén anh huwong cua cac khoi lwong quay khi chuyén dong
lan tron.
Tur cong thue 4-10 va 4-11 ta co:

— Gxx(vl _Vz) _
Qi = Wolm (kg) (4-12)

Viy tong luong tiéu hao nhién liéu cho mét chu ky gia tdc - 1an tron sé& la:
Qt=Qj+ Qi (kg) (4-13)

— A\g th Gxx(vl _VZ)
= L+ k
Q= 3610° " 3600j, (ko)

Néu xac dinh duoc quing duong khi 6 t6 chuyén dong ting téc Sj va khi chuyén
dong lan tron Sy, ta co thé tim duoc muc tiéu hao nhién liéu trén mot don vi quang
duong chay nhu sau:

4= (Ift/100km) (4-14)
Si+Si)p

n
4.3. Tinh kinh té nhién liéu ciia 6 t6 khi c6 truyén dong thuy luc

Ngay nay, c6 nhiéu 6 t6 st dung truyén dong thuy luc nhu ly hop thuy luc, bién
mo thuy luc. Khi 6 t6 ¢6 truyén dong thuy luc viéc xac dinh cac chi tiéu danh gia tinh
kinh té nhién liéu ctia 6 to can luu ¥ mot s6 van dé sau:

- Can c¢6 céc dd thij thuc nghiém cua dong co: quan hé gita mé men x04n clia

truc khuyu voi sé vong quay Me = f(ne) va mirc tiéu hao nhién liéu-gid véi sd vong
quay Gt = f(ne) ¢ cac mirc d6 sir dung cong suat khac nhau.

- Can c6 cac dudng dic tinh khong thir nguyén ciia bién ms.
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- Can xay dung quan hé lam viéc dong thoi giita dong co va bién mo.
- Xac dinh cac thong sb ra can thiét dit tai truc so cép cua hdp $6.
Sau khi d3 c6 day du cac thong sb can thiét, ta c6 thé ding cac cong thire (4-7) va
(4-8) dé danh gia muc tiéu hao nhién liéu khi 6 to chuyén dong 6n dinh va khong on dinh.
Dbi v6i 6 16 6 trang bi hop sd vo cap, vé nguyén 1y nd c6 thé dam bao cho dong
co lam viéc & ché do kinh té nhién lidu tot nhat trong bat ky diéu kién mat duong nhur
thé nao. Tuy nhién khi co truyén dong thuy luc thi hidu suat truyén dong sé giam, nhat
1a & khu vuc c6 ty s truyén ipm nho. Vi vay khi ddt bién mé thuy lyc 1én 6 t6 thi mirc
tiéu hao nhién liéu sé& tang, doi khi tang tir 25 +30%. Dé khic phuc van dé nay, ngudi
ta lip thém mot hop sé co khi dé ting s6 vong quay cta banh tude bin trong khi tdc do
cua 6 to van nhu cii, do d6 nang cao duoc hi¢u suét truyén dong.
~ CAUHOI ON TAP
Neéu cac chi ti€u kinh té nhién liéu cua 6t06.
Viét phuong trinh tiéu hao nhién lidu ciia 6t0.
Trinh bay dic tinh tiéu hao nhién liéu cua 6t6 khi chuyén dong 6n dinh.

> w e

Trinh bay dic tinh tiéu hao nhién liéu cta 6t6 khi chuyén khong dong 6n dinh.
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Chuong 5
TiINH ON PINH CUA O TO
5.1. Khai chung vé tinh 6n dinh

Mot cach khai quat, tinh on dinh cua 6 t6 13 kha nang giit dugc quy dao chuyén
dong theo yéu cau trong moi diéu kién chuyén dong khic nhau tuy vao diéu kién
chuyén dong cua 6 6, c¢6 thé dung yén, chuyén dong trén dudng bang, dudng dbc, co
thé quay vong hodc phanh trén cic loai duong khac nhau. Trong nhirng diéu kién
chuyén dong phirc tap nhu vay, 6 to can giit quy dao chuyén dong cia nd sao cho
khong bi 14t d6, khong bi truot, cau xe khong bi 1éch trong gii han cho phép dé dam
bao cho xe chuyén dong an toan.

O day ta chi nghién ciru tinh 6n dinh cta 6 t6 dé xe khong bi 1at d6 va truot khi
xe dimg yén trén doc nghiéng doc va khi xe chuyén dong trén cac loai dudng khéc
nhau.

5.2. Tinh 6n dinh doc ctia 6 to
5.2.1. Tinh 6n dinh doc tinh

Tinh 6n dinh doc tinh cua 6 t6 1a kha nang dam bao cho xe khong bi 14t d6 hoac
bi trugt khi dimg trén dudng ddc nghiéng doc.

Khi 6 t6 dtng trén doc nghiéng doc quay dau 1én s& bi tac dung céac luc sau (theo
so do 5.1a)

a) b)
Hinh 5. 1. So dd luc va mo men tac dung 18n 6 t6 khi dung trén déc
a.Xe quay dau 1én déc b. Xe quay ddu xubng dbc

Trong luong cua 6 to dat tai trong tdm xe 1a G. Do c6 goc doc a nén G duoc
phan ra thanh hai thanh phan G.cosa. va G.sina.

Céc phan lyc thang dung Z1, Z» ta ¢6 Z1 + Z» = G.cosa,

Thanh phan Gsina clia trong lwong cé xu hudng kéo xe trugt xudng doc.

So do hinh 5.1a tmg véi xe ding trén doc quay dau lén. Khi goc dc o tang dan
cho t6i lic banh xe trude nhic khoi mat duong, lic d6 phan lyc Z1=0, xe s& bi lat

quanh diém O2. Pé xac dinh goc ddc gidi han ma xe bi 1at d, ta lap phuong trinh mo
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men cua tat ca cac lyc doi véi dieém O roi rut gon voi Z1 = 0 sé dugc :

G.b.cosa, — G.hgsinoy =0 (5-1)
b
tgou = h_ (5-2)

g
Trong do:
au - gée doc gidi han ma xe bi lGt khi dimg yén quay dau lén doc.
b, hg - kich thuoc toa do trong tam (hinh 5.1)
Truong hop xe dung trén déc quay dau xudng (hinh 5.1b) ta ciing lam tuong tu
bang cach 14y mo men céc lyc dbi voi diém O1, sau d6 thay Z2 = 0 va rat gon ta duoc
a
tgou = h (5-3)

g
Trong dé: o géc doc gidi han ma xe bi lgt dé khi ditng yén quay dau xuéng doc.
Qua cac biéu thirc trén, ta thiy rang goc ddc gidi han 14t d6 tinh chi phu thudc vao

toa d§ trong tam cua xe
Khi xe ding trén ddc, ngoai sy mét 6n dinh do bi 14t do, xe con bj truot Xuéng dbc

do khong du luc phanh hodc do d6 bam khong tét giira banh xe v6i mit duong... Dé
tranh cho xe khong bi trugt xudng déc ngudi ta thuong bd tri hé théng phanh tay trén
xe. Truong hop khi lyc phanh 16n nhét dat dén gi61 han bam, xe c6 thé bi truot Xuéng
déc. Ta co:
Ppmax = @.Z2 = G.Sinouy (5-4)
Trong d6: Pemax - Luec phanh 16m nhdt ¢ banh xe sau;
p- H¢ s6 bam doc ciia banh xe déi véi dwong
Zo - Phan lyc thang géc tir dwong tac dung 1én banh xe sau
Gia tri Z2 xac dinh theo cong thirc sau:
7, = Ga.cosa +G.h,.sina (5-5)
L
Thay Z2 vao cong thirc (5-4) roi rat gon ta s& xac dinh dugce goc dbc gidi han khi xe

dung trén doc truot (trudng hop quay dau 1én)

tgo = 5-6
g =@ [—pn, (5-6)
Goc dbc gisi han khi dung trén dbc quay dau xudng bi truot:
a
tgou = 5-7
gou = ¢ — oh. (5-7)

Diéu kién dé dam bao an toan cho xe dung trén ddc 1a xe bj trugt trudce khi bi 14t.
Ta c6 biéu thire:
tgout <tgou
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Rut gon ta dugc;

o < — (5'8)

Tir cong thirc néu trén ta ¢ nhan xét rang goc doc gidi han khi 6 t6 dung trén dbc
bi trwot hodc bi 14t dd chi phu thude vao toa do trong tdm va hé s6 bam cua banh xe
vo1 mat duong.

5.2.2. Tinh 6n dinh doc dong

Khi xe 6 to chuyén dong trén duong dbc cé thé bi mét on dinh (bi 14t d6 hodc bi
truot) dudi tac dung cua cac lyc va moé men tdc dung Ién chung. Mat khac khi 6 t0
chuyén dong véi toc do cao trén duong bang ciing co thé bi 1at d6. Duéi day ta sé& lan
luot xét ting truong hop xe bi mat on dinh

5.2.2.1. Trwong hop tong qudt

Hinh 5.2 trinh bay so d6 luc va m6 men tic dung 1én 6 t6 khi chuyén dong 1én doc,

khong 6n dinh cé kéo mooc

Hinh 5. 2. So db luc va md men tac dung 1én 6 t6 khi chuyén dong 1én doc
Ta su dung cac cong thirc x4c dinh phan luc thang goc tir duong tac dung Ién cac
banh xe trudc (Z1)va cac banh xe sau (Z2) da nghién ctru & chwong?2 ta co:
L _Gecosalb- f.r,)-(Gsina+P +P, h, ~P,h,

1

L
G.cosa(a+ fr,)+(Gsina+P +P h, +P h (5-9)
Z, =
’ L
Céch lam ciing tuong ty nhu phan on dinh doc tinh, ta x4c dinh duoc ngay goc doc
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ma xe bi 1at d6 khi chuyén dong 1én doc hoic xubng dbc (truong hop xe 1én doc tng
v6i Z1 = 0 va xudng dbc tmg véi Z» = 0)

Pé don gian ta xét trudng hop 6 to chuyén dong 6n dinh 1én dbc, khong kéo mode.
Do d6 luc quan tinh Pj = 0, luc kéo moo6c Pm =0

Goc dbc gisi han khi xe bj 1at 6

tgog= — 0o (5-10)

5.2.2.2. Trwong hop xe chuyén dong lén doc véi toc dp nho, khong kéo moéc va
chuyén dpng én dinh
Truong hop nay Pj =0; Pm = 0, ta s& xac dinh dugc goc duoc goc dbc gidi han ma
xe bi 1at do:
b—f.r,
h

9

tgoug = (5-11)

Truong hop xe Xuéng déc, gbc ddc gi61 han ma xe bi 1at ) duoc xac dinh nhu sau:

a+ fur,
h

g

tgow = (5-12)

Géc doc 2161 han ma xe bi trugt dugc xac dinh nhu sau:

Khi Iyc kéo cua banh xe chu dong dat dén gi61 han bam thi xe bat dau truot. Tri sb
cua luc kéo duoc xac dinh nhu sau:

Pkmax = Po = ©.Z2 = G.Sinol, (5-13)

Thay tri s& Z2 & trén vao biéu thirc (5-4) dong thoi coi luc can 1an nho ¢ thé bo
qua ta co:
(a.cosa, +h,.sine,)

L

Tiép tuc thay (5-14) vao cong thirc (5-13) rdi rat gon ta xac dinh dugc goc doc gidi

(5-14)

Po=0.Z2=0G

han ma xe b1 truot khi chuyén dong 1én dbc:

tga(p =@ (5'15)

L-g¢.h,
Trong do:
Pk max - luec kéo tiép tuyén I6n nhdt & banh xe chii dong;
Py- lwc bam cua banh xe chu dong
Diéu kién dé dam bao cho xe bi truot trude khi bi 14t d6 ciing dugc xac dinh nhu

phan 6n dinh tinh

5.2.2.3. Trwong hop xe chuyén dong trén dwong ngang véi vin toc cao khéng
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kéo modc

Hinh 5.3 trinh bay so dd luc va mo men tac dung 1én 6 t6 khi chuyén dong véi van
tc cao

Trong truong hop ndy, khi chuyén dong véi van tde cao (nhu xe du lich, xe ctru
thuong...) trén dudng tot nén c6 thé bé qua anh huong ciia luce can lin va luc quan tinh
Pt=0; Pj=0va Pm=0. Tri s6 cta luc can khong khi rat 16n s& gay ra sy lat d6 cua xe.
Khi 6 to chuyén dong véi van tdc dat téi tri s6 gioi han, xe s& bi 14t quanh diém O3 (O
1a giao diém cua mit phang thang ding qua tim truc banh xe sau v6i duong) lic do
hop lyc Z1 =0

Pé x4c dinh vén tdc gi61 han ma xe bi 14t do, ta sir dung cong thure tinh toan Z; da

hoc & chuwong 2 nhu sau:

Mg

(i)

g

Hinh 5. 3. So dd lyc tac dung 1én 6 t6 khi chuyén dong véi van toc cao
Gb-P,h,
z,=—20u2

L

Thay tri sb luc can khong khi P, = K.F.v2 rdi rat gon, ta xac dinh duoc van téc ngu
y g g guy

(5-16)

hiém ma xe bi 14t dd:
Gb
k.F.h

9

Vo =3,6 (5-17)

Trong do : V- la vén toc ciia xe tinh theo km/h;
Vi - vdn toc nguy hiém khi xe bi lat dé tinh theo km/h

Tir biéu thirc (5-17) ta c6 nhan xét rang van tdc nguy hiém khi xe bi l1at do phu
thudc vio trong tAm ciia xe va nhan t6 can khong khi. Vi vay dé ting tinh 6n dinh cua
xe khi thiét ké nguoi ta thuong tim cach ha thap trong tim cia xe.

Mit khac mot sb loai xe dic biét nhu xe dua, ngudi ta lam cho phia trudc xe cod
hinh dang dic biét dé mot thanh phan cua luc can khong khi P, (phan luc Po,) ¢6 tac
dung ép banh xe xubéng mat duong ting tinh on dinh cua xe (hinh 5.4)
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Hinh 5. 4. Hinh dang 6 t6 chuyén dong véi téc do cao
5.3. Tinh 6n dinh ngang cia 6 t6

5.3.1. Tinh 6n dinh ngang ciia 6 t khi chuyén dong trén dwong nghiéng ngang

Hinh (5.5) trinh bay so d6 luc va mo men tac dung 1én 6 t6 khi chuyén dong dudng
nghiéng ngang khong kéo modc. Trudng hop nay gia thiét vét ctia banh xe trudc va
sau trung nhau, trong tim ciia xe nam trong mat phang doi ximg doc, luc va md men
tac dung 1én 6 t6 gdm:

- B 1a goc nghiéng ngang cua duong

- Trong lugng cta 6 t6 G phan ra thanh hai thanh phan theo goc nghiéng B

- M6 men ctia cac lyc quan tinh tiép tuyén Mjn tac dung trong mat phang ngang khi
xe chuyén dong khong 6n dinh

-Cécphanlyc 2,2 vayY’, Y”

Hinh 5. 5. So dd luc tac dung 1én 6 t6 khi chuyén dong trén duong nghiéng ngang
Dudi tac dung cua cac luc va mo men, khi géc B tang dan téi goc gidi han, xe bi lat
qua diém A (A 14 giao diém ctia midt phang thang dimg qua tdm tryc banh xe bén trai
va mat duong), lac d6 phan luc Z = 0. tir cong thic tinh phan luc da hoc ¢ chwong 2
ta co:
G - cos f, ~Ghy sin f, ~ M,

77 = : -0 (5-18)
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Trong cong thirc (5-18) ta coi Mjn ~ 0 vi tri s6 nho c6 thé bo qua tir d6 ta co thé xac
dinh duoc goc gidi han 14t d6 khi xe chuyén dong trén dudng nghiéng ngang

C
t = — 5-19
OB o, (5-19)

Trong do:
fa - g6c doc giGi han ma xe bi It do
Khi chit lugng bam cua xe voi mit dudong khong tét, xe ciing ¢ thé bi truot trén
duong nghiéng. Dé xac dinh gbéc gidi han khi xe bi truot, ta 1ap phuong trinh hinh
chiéu cac luc 1én mit phing song song véi duong:
GsinBe =Y’ + Y=oy (Z” +Z) = pyGCOs By (5-20)
Trong do:
By~ géc doc giGi han ma xe bi trueot
@y - hé s6 bam giiva banh xe va mdt dwong
Rut gon cong thirc trén ta dugc goc dbc gi61 han ma xe bi trugt
9By = @y (5-21)
bicu kién dé xe bi truot trude khi bi 1at d6 khi chuyén dong trén dudng nghiéng
ngang
tgBo <tgPs hay gy < 5 - (5-22)

g
Truong hop 6 t6 dung yén trén duong nghiéng ngang, bang cach twong ty nhu trén
ta cling xac dinh dugc géc nghiéng gidi han ma tai do bi 1at hodc bi truot.

Goc dbc gi6i han bi 1at khi chuyén dong trén duong nghiéng ngang:

_c ]
tgpc = oh, (5-23)

Géc ddc gidi han ma xe bj truot:
t9Be = oy (5-24)
Diéu kién dé xe truot trude khi bj 14t
C

tgBe <tgBa hay oy< on (5-25)
g

5.3.2. Tinh 6n dinh ngang cia 6 t6 khi chuyén dong quay vong trén dwong
nghiéng ngang

5.3.2.1. Theo diéu kién lat dé

Khi xe quay vong, ngoai cac luc tic dung gidng nhu phan trén, xe con chiu tac
dung cua lyc ly tam P dét tai trong tam xe (hinh 5.6) c6 truc quay 1a YY va luc kéo &
mooc la Pm . Truong hop nay coi phuong cua luc Pm tac dung theo phwong nam ngang.
Céc luc PL va P déu duoc phan ra thanh hai thanh phan do goéc nghiéng B. Khi goc p
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tang dan, dong thoi dudi tic dung cua luc Py xe bi 14t d6 quanh mit phang di qua O1
(1a giao tuyén giita mat phang dudng va mat phang thang goc qua truc banh xe bén

phai) tng véi van tdc ti han va hop luc 22 =0

Y

Y
Hinh 5. 6. So d6 luc va md men tac dung 1én 6 t6 khi chuyén dong quay vong trén duong
nghiéng ngang
Str dung cong thire da xac dinh chuong 2, mat khac ta thay tri s6 cua luc ly tam
G.V|2 A . Ae .
PL= R vao cong thire ro1 rat gon ta co:
g

{G(Z cos By —h, sin B, j — Pm(hm cos S, + Cz:sin o ﬂgR
V2= c (5-26)
G[hg cos S, +§sin ﬂdj

Trong trudong hop 6 t6 khong kéo mode Pm = 0 ta xac dinh duogc vén toc t6i han khi
xe bi 1at nhu sau:
G(cz:cos By —hy sin B, ng
V= c (5-27)
G(hg Cos S, +Esin ,BdJ

Rut gon ta co:

(zcosﬂd —h, sin g, )gR

V. =

n

C .
(hg Cos f3, +Esm ﬂdj

hay
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(C hy —tgﬂngR
v |\2 (5-28)

C
1+ > h, 98,

Trong do:
B - g6c doc giGi han khi xe quay vong bi 1t do
R - ban kinh quay vong cua xe
V - vdn téc chuyén dong quay vong
Vn- vdn toc téi han (van téc nguy hiém)
g - gia toc trong trueong
Néu huéng nghiéng ciia dudng cling phia véi truc quay vong thi van toc nguy hiém
khi xe bi lat do 1a:

C
(Zhg +tgﬁdng

n = C
1- 5 h,ta5,

(5-29)

5.3.2.2. Theo diéu kién bi truwot bén
Khi quay vong trén dudng nghiéng ngang, xe c6 thé bi trugt bén dudi tic dung cia
thanh phan luc Gsinf va PLcosp do diéu kién bam ngang cua banh xe voi mat duong
khong dam bao
Pé xac dinh van tdc tGi han khi xe bi truot bén ta cling lam tuong tu nhu phén trén
bang cach sir dung phwong trinh hinh chiéu va rat gon ta duoc:
PLcosBe + GsinBy =Y’ +Y” =oyZ’ + Z”)= @y(GCosPe - PLSINBo )
Thay tri s6 cuia PL va rit gon ta dugc van tdc t6i han khi xe bi truot bén:
B \/((py cos B, —sin B, JoR
| (cos B, +o,sin B,)

4

hay

. \/(qoy —tgB, JoR (5-30)

(1+ ®,190, )

Néu huéng nghiéng ciia dudng cung phia véi truc quay vong thi van tdc nguy hiém

khi xe bi truot bén la:

- \/({py +tgp, JoR (5.31)

(1 - goytngd )

Truong hop xe quay vong trén dudng nam ngang thi van tc téi han dé xe bi trugt

bén la:
v, = Jo,0R (5-32)
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Trong d6: S, - gbc doc gidi han vmg véi vin toc t6i han
@y - hé s6 bam ngang ciia banh xe véi mdt dwong
Qua céc cong thire dugc trinh bay ¢ trén, c6 thé nhan xét rang goc doc giéi han va
van toc nguy hiém ma tai d6 xe bi 14t d6 hodc bi trugt bén khi chuyén dong trén duong
nghiéng ngang phu thudc vao toa do trong tdm, ban kinh quay vong va hé sd bam
ngang cua banh xe vdi mat duong
Ngoai ra khi xe chuyén dong con mét 6n dinh ngang do anh hudng cua cac yéu tb

khac nhu lyc gid ngang, dudng mip mé va do phanh trén dudng tron...

3

Dé nghién ctru trudng hop banh xe
chu dong chiu luc gi6é ngang Py ta sir dung
so dd hinh 5.7. Banh xe lin s& chiu tac
dung cta cac luc va mé men My; Gp; Px;
Pk; Py vacacphanluc Z, Y

Theo so d6 hinh 5.7 ta biét R 1a hop
luc cua lyc kéo tiép tuyén Pk va lyc ngang
Y (do Py tac dung). Hop luc R c6 diém dit
la diém tiép xtc giira binh xe va mit Hinh 5. 7. So d6 lyc tac dung 1én banh xe
duong qua truc banh xe va dugc xac dinh chu dong khi ¢6 lyc ngang tac dung

theo cong thurc:

R=PZ+Y? (5-33)
Theo diéu kién bam R = Rmax = ¢.Gp va phan luc ngang ciing dat gia tri cuc dai
Y = Ymax
Thay gia tri ctia Ymax V& Rmax vao (5-33) ta co:
Ymax = R, —RZ =/(¢/G,)? — P (5-34)

Theo cong thirc (5-34) ta thay luc kéo Pk cang 16n thi Y cang nho. Khi luc kéo Pk
va luc phanh Pp dat dén gia tri giéi han thi Ymax = 0. Do d6 chi cin mot luc ngang rat
nho tac dung 1én banh xe thi né bat dau truot. Su truot ndy s& dan dén hién tuong quay
vong thiéu (khi banh xe trudc xay ra su trugt) hodc quay vong thira (khi banh xe sau
trugt). Hién twong quay vong thira rat nguy hiém khi xe c6 luc ngang tac dung

CAU HOI ON TAP

1. Phan tich tinh 6n dinh doc ctia 6 to

2. Phan tich tinh 6n dinh ngang cua 6 t6

3. Xac dinh goc dbc gidi han ma tai d6 6 to bi 1at d6 hay bi truot trong nhitng diéu

kién chuyén dong khac nhau.

4. Xac dinh van tdc gi61 han ma tai do 6 t6 bi lat dd hay bi trugt trong nhiing diéu

kién chuyén dong khac nhau.
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Chuong 6

TINH NANG DAN HUONG CUA O TO

6.1. Pong hoc va djng luc hoc quay vong cua 6 té

bé thyc hién viéc quay vong cua 6 td nguoi ta st dung cac bién phap sau:

- Bién phap thir nhat: Quay vong cac banh xe dan hudng phia trude. Bién phap

nay dugc str dung pho bién cho xe du lich va xe van tai.

- Bién phap thtr hai: Quay vong ca banh xe dan huéng phia trudc va phia sau.

Bién phap nay sir dung cho mot s6 xe dic chiing.
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~ Hinh6.1.So d6 dong hoc quay vong cua 6 to khi bo qua bién dang ngang
D¢ hiéu duoc dong hoc va dong luc hoc ctia 6 t6 co hai truc va hai banh dan hudéng
phia trudc, ching ta can nghién ctru trén hinh 6.1
Vé 1y thuyét khi xe vao duong vong dé dam bao cho cic banh din huéng khong bi
truot 18t hodc quay tron thi dudng vudng goc véi cac véc to van téc chuyén dong cua
tat ca cac banh xe can phai gip nhau tai mot diém, diém d6 chinh 1a tAm quay vong tic
thoi ciia xe (diém O trén hinh 6.1)
Ciing tir so d6 trén hinh 6.1 ta rat ra duoc biéu thirc vé mdi quan hé cac goc quay
ctia hai banh xe dan huéng dé ching khong bi truot khi chung vao dudng vong:
cotgou - cotga = B/ L (6-1)
Trong do6:
a1, az - Goc quay vong ciia banh xe dan huéng bén ngodi va bén trong so
VOl tam quay vong
B - khodng cdch gitra hai dwong tdm tru quay dung

L - chiéu dai co so cua xe
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Tir biéu thic (6-1) ta co thé xdy dung & T

dudng cong 1y thuyét o = f(o2) nhu hinh (6.2) Ly thuyét %:;
Nhu vay vé mit Iy thuyét dé cho banh xe 30 /{;VT
dan huéng lan khong trugt khi xe vao dudng 25 1/ [
vong thi diéu kién can thiét thi hiéu cotg cac ,/ J
gbc quay vong clia cdc banh xe dan huéng g ;,// I b
bén ngoai va bén trong phai ludn bang hing // Thycte
s6 B/L. 15 7
Trong thuc té dé tao dugc mdi lién két ///
dong hoc quay vong giita cac banh xe dan 10 A/
hudng, trén cac xe 6 tO nguoi ta thuong s 5 /
dung mot hé¢ théng cac khau-khép dé tao nén f
hinh thang lai. 0 o

5 15 25 35 45

Hinh 6. 2. D6 thi 1y thuyét va thuc té vé
moi quan h¢ dong hoc gitlra cac goc quay
hé hoan toan chinh xac gifra cac gdc quay vong cua hai banh xe dan hudng

Hinh thang 1ai don gian vé mit két cu

nhung khong khong dam bao duoc méi quan

vong cta hai banh xe dan huéng nhu néu trong biéu thirc (6-1).
Murc dg sai khac nay phu thudc vao viéc lya chon kich thudc cua cac khau tao nén
hinh thang 14i. Trén hinh (6.2) biéu thi mot vi du vé dudng cong thuc té o = (o)
Tir so d6 trén hinh (6.1) ta 1an lugt xac dinh dugc cac thong sb dic trung cho mdi
quan h¢ dong hoc va dong luc hoc quay vong cua 6 to.
6.1.1 Ban kinh quay vong
R= L (6-2)
tga
Trong do: o - goc quay vong cua xe
Truong hop tit ca cac banh xe déu 1a banh dan hudng thi Gtng v6i cing mot goc
quay vong o, ban kinh quay vong cua xe s€ giam di mot nira:
R= L (6-3)
2tga

6.1.2 Van tdc géc quay vong ciia xe
do _tga dv vV da

— = + — 6-4
dt L dt Lcos?ea dt (6-4)

Tir so d6 hinh (6-1) ta co:
cosa = R (6-5)

VL% + R?
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Hinh 6. 3. So do quay vong cua 0 to co b6n banh d?lt} hudng

Thay cac gia tri tuong ing tir bicu thirc (6-2) va (6-5) vao bicu thirc (6-4) ta dugc:

2 2

do _1jdv v(L"+R7)de (6-6)

dt  R|dt LR dt
6.1.3. Gia toc tai trong tim ciia xe khi vao duwong vong

Gia toc tac dung doc theo truc ctia 6 to jx va vudng goc vai nd jy (tai trong tim C

cua xe) duoc xac dinh nhu sau:

- Gia téc ja cla tdm tryc sau 6 to (diém A - L
trén hinh 6-4) 1a tong cua gia toc hudng tam ja®° g2 V;—EE
va tiép tuyén jal® ddi véi tam quay tirc thoi O: v 1T, 7 =0 A
ja=ja%4ja%=Ro? + R dd_cto =Ro’® + % (6-7) "\.\\\‘ €l 3%

- Cach lam twong tu ta xac dinh gia toc ciia » \(\ " VE
trong tam xe jc d6i voi tAm tryc sau A: v AR !

jo = je% + jeh = bo? + b2 (6-8) R

- Nhu vay gia toc Jx Va jy tai trong tdm cua \‘\-.‘\\/_';‘
xe duge xac dinh nhu sau: R |
. . . dV <‘.\\\.} '
j=Ja9-jct = — - b.o? (6-9) N

dt N

\\\ N

.. . dw N
e ctO + tA - 2 + - AN
Jy=1lc jc* =Ro b—dt (6-10) h

Hinh 6. 4. So d luc tac dung 1én 6 t6
khi quay vong tréi
6.1.4. Lwc quan tinh khi xe vao dwong vong

Luc quan tinh tac dung doc theo truc ctia 6 t6 (tai C)

. G{(dv G(dv , v?
P=mijx= 2| & _bo? |=2[ & _p ¥ 6-11
=ML g(dt a)] g(dt RZJ (6-11)

83



Luc quan tinh tac dung vudng goc voi truc doc cua 6 t6 (tai C)

2 2
Pjyy = m.jy= 9(Ra)2+bd—wj=E Q+Md—a b+v? (6-12)
g dt gR || dt LR dt

Truong hop 6 t6 chuyén dong déu trén mot quy dao tron (% =0, =const), ta co:

2
Pn= -l (6-13)
2
Va Py C;‘; (6-14)

Nhu vay, truong hop 6 t6 chuyén dong déu trén mot quy dao tron thi ngoai khoi
lugng, céac lyc li tdm dat tai trong tdm cua xe phu thudc rat 16n vao vén toc tinh tién
cua xe trén dudng vong
6.2. Anh huéng d6 dan hoi ciia 16p t6i tinh niing quay vong cia 6 to

Phan trén, khi nghién ctru dong hoc va dong luc hoc quay vong ciia o to ta khong
tinh dén d6 dan hdi bén cua lép. Hién nay trén hau hét cac 6 to6 du lich va van tai
ngudi ta st dung loai 16p co ap suat thap, vi vy can nghién ciru anh huéng cua nhan
t6 nay tGi tinh nang quay vong va tinh an toan chuyén dong cua xe.

chiéi lgn

Ye

S|
——
—_

Hinh 6. 5. So d6 banh xe lan khi 16p bi bién dang bén
Trén hinh 6.5 phan dién tich abcd biéu thi vét tiép xtic ctua 16p vai mat duong khi

banh xe 1an va chiu tdc dung cua luc bén Y dat tai truc cua banh xe. Gia sir luc bén Y
chua vuot qua lyc bam ngang cta 16p v6i mat duong thi s& xdy ra hién twong 1éch bén
ctia 10p va tiép xuc cua 16p v6i mat phang sé bi 1éch di mot goc § véi mat phang quay
cta banh xe, ngudi ta goi goc nay 1a goc lan Iéch cua banh xe khi c6 lyc ngang tdc dong
Méi quan hé giita phan lyc bén Y5 & khu vuc Yy
tiép xtic ctia 10p v6i mat duong (lyc ngang Y) va
goc lan 1éch ciia banh xe § dugc bicu thi bang do
thi trén hinh 6.5
Poan thang OA tuong tng véi sy léch tinh

ctia 16p (khong co su truot bén) doan cong AB
0

>

dic trung cho sy trugt cuc bo tir luc bat dau 5

' TN GO S AHOT CHe 59 T . Hinh 6. 6. D thi quan hé gilta phan Ic
(diém A) t6i khi truot hoan toan (di€ém B) tai bén Y va goc lan léch & ciia banh xe
thoi diém nay (diém B), luc bén Yy dat toi gia tri ctia luc bam ngang cua 16p v6i miat duong:
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Y = Zb.¢ (6-15)
Trong do:
Zv - phdn liee thang dirng cia dwong tac dung 1én banh xe
@ - hé 56 bam ngang cia lop
Dé dic trung cho kha ning cua 16p chéng lai sy 1an 1éch cia banh xe (doan OA)

nguoi ta st dung mot hé s6 goi 1a hé¢ s6 can léch K

Y
K= 6-16
5 (6-16)
- D6i voi 16p ctia 6 t6 du lich: K = 250 =+ 750 N/do
- B6i v6i 16p cua 6 t6 tai: K = 1150 + 1650 N/do

6.3. Pong hoc va dong lire hoc quay vong ciia 6 té khi 16p bi bién dang bén
Khi xe di vao dudng vong, thanh phan Pjy cta luc quan tinh dat tai trong tim C

ctia xe s& 1am cho 16p bi bién dang bén va cic banh xe trudc va sau s& co nhitng goc
lan 1éch twong tmg 1 81 va &2 (hinh 6-7). Do xuat hién 81 nén géc tao bdi véc to vi cia
truc trudc voi truc doc cua xe chi con lai gia tri 1a (o - 81);

(¢ ddy o 1a goc quay vong trung bink ciia hai banh xe dan hwéng)

Theo phuwong phap da trinh bay trén ta dé dang xac dinh dugc tAm quay vong tirc
thot Oy cua xe va tu d6 tinh dugc ban kinh quay vong R & truong hop nay

R= L (6-17)

B tgo, +tg(a —9,)

Hinh 6. 7. So db chuyén dong cua 6 to trén duong vong khi 16p bi bién dang bén

Can cir vao cac biéu thic (6-17) va (6-18) ta c6 thé nghién ciru tinh ning quay

vong cua xe ¢ 10p dan hoi bén & céc truong hop sau:
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- Truong hop 81 = 82: Xe c6 tinh ndng quay vong dinh mirc, c6 nghia ban kinh

quay vong la bang nhau va co6 vi tri tam quay vong thay doi so vdi xe ¢o 1op cling

(khong bién dang).

O nhirng xe ¢6 81 = &2 khi xe dang chuyén dong thang néu co luc bén tac dung thi

xe s& dan dan léch khoi truc duong mot goc & = 81 = 8, trudng hop nay, dé xe giir

dugc hudng chuyén dong thang can phai co su can thiép ciia nguoi lai.

- Truong hop 81 > d2: xe c6 tinh
ning quay vong thiéu (hinh 6.8), c6 nghia
ban kinh quay vong thuc té cia xe s& 16n
hon so véi 16p cimg.

O trudong hop nay, khi xe dang chuyén
dong thang néu c6 luc bén Y tac dong thi
xe van c6 kha ning gitt dugc hudng
chuyén dong thang nho lyc ly tam Pjy c6
chiéu nguoc véi luc tac dung Y.

- Truong hop 01 < 82 xe cd tinh nang
quay vong thira (hinh 6.9), c6 nghia khi
xe di vao duong vong, ban kinh quay
vong thyc té cua xe s& nho hon so véi 16p
cung.

Nhiing xe c6 tinh nang quay vong
thira s& mat kha ning chuyén dong thang
6n dinh khi c6 lyc bén Y tac dung, vi khi
d6 chiéu cua lyc ly tAm Pjy ludn cung véi
chiéu cua luc tac dung Y. Sy mét 6n dinh
cang 16n khi téc d6 cua 6 t6 cang cao, vi
lc ly tm ty 1é bac hai véi van tdc.

Pé tranh 1at d6 xe trong nhing
truong hop nay, nguodi lai phai nhanh
chong danh tay lai theo hudng ngugc lai
véi chiéu xe bi 1éch dé mé rong ban kinh

quay vong.

S ===
—f%ﬁ, = AA"‘“)\?—
\\¥ - < Cbm// |

Hinh 6. 8. So' dd chuyén dong cua 6 to c6 tinh
nang quay vong thiéu

) g CON,

! &' )
' /
NS Y

G

Hinh 6. 9. So db chuyén dong ctia 6 to ¢6 tinh
ndng quay vong thtra

6.4. Tinh 6n dinh ciia cic banh xe din huéng.

- Tinh 6n dinh cta cac banh xe dan huéng dugc biéu thi 1a kha ning cua chung

gitt duoc vi tri ban dau Gng vai khi xe chuyén dong thang va tu quay tré vé vi tri ndy

sau khi bi 1éch.
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- Nho tinh on dinh ma kha nang dao dong ciia cac banh xe ddn huéng va tai trong
tac dong 1én hé thong 1ai dugc giam dang ké.
- Tinh 6n dinh cta cac banh xe din hudng duoc duy tri boi cac thanh phan phan
luc ctia dudng (thang dimg, bén va tiép tuyén) tac dung 1én chiing khi xe chuyén dong.
Ba nhén t6 két can sau day dam bao tinh 6n dinh cho cac banh xe dan hudng.
1- BJ nghiéng ngang cua try dng cam quay.
2- Bo nghiéng doc cua tryu diing cam quay.
3- Po dan hoi bén cua 16p.
- Khi try quay dung duoc dit nghiéng ngang (vé phia trong ciia xe) thi phan luc
thang dimg cua duong s& duge st dung dé duy tri tinh 6n dinh cia cac banh xe dan
huéng, boi vi trén mit duong cimg khi cac banh xe dan hudng bi 1éch khéi vi tri trung

gian thi truc trudc cua xe s€ dugc nang Ién.

Hinh 6. 10. G6c nghiéng cta try quay dung Hinh 6. 11. So d6 phén tich phan luc cia
trong mat phéng ngang ciia xe duong tao nén md men on dinh
Céc so d6 trén hinh 6.10 va hinh 6.11 s& gitip ta phan tich duoc tinh 6n dinh cua
banh xe dan huéng khi tru quay dung dit nghiéng ngang mot goc P:
Néu xem nhu banh xe khong c6 goc doang thi phan luc thang dimg cta duong Zs
¢6 thé phan 1am hai thanh phan:
Zp.coSa. -song song vo1 duong tdm try quay dung.
Zp.Sina-vuong goc voi duong tam tru quay ding.
Khi banh xe bi quay di mét goc o so v6i vi tri ban dau thi & khu vuc tiép xuc cua
banh xe véimiat dudng ta co thé phan luc Zpsinp 1am hai thanh phan:
ZwsinP.coso-tac dung trong mit phang di qua tAm ctia cam quay.
Zwsinp.sina- tic dung trong mit phang giira ciia banh xe.
Vi két qua phan tich ¢ trén, ta dé dang tim dugc mo men on dinh tao nén boi tac
dong cua phan liuc thang dung cia dudng va do nghiéng ngang cua tru quay dimg:
Mzp = Zpl.sinf.sina (6-18)
Trong qué trinh st dung xe, md men on dinh Mz ludn ludn phu thudc vao goc

quay vOng o ctia banh xe dan huéng. Mit khac, do t6n tai mé men 6n dinh nén dé thuc
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hién viéc quay vong xe nguoi 1ai can phai ting thém lyc tac dung 1én vanh tay l4i .
r

- Khi try quay ding dugc dat
nghiéng vé phia sau so véi chiéu chuyén
dong tién cua xe (Hinh 6.12) thi khi xe

chiu tdc dong cua luc ngang (khi vao

duong vong, chay trén suon ddc nghiéng,

lyc gi6 bén,v.v...) & khu vuc tiép xuc cua

banh xe véi mit dudng s& xuat hién cac
phan lyc bén Yp va ¢ banh xe dan huéng  Hinh 6. 12. Goc nghiéng cua try quay ding
s& hinh thanh mé men 6n dinh Myy: trong mat phang doc cua xe
Myy =Yb.C=Yhp.rp.Siny (6-19)
Trong do:
C- khodng cdch tir tam ciia vét tiép xiic t&i dwong tam cia tru quay dirng.
M6 men nay ludn c6 xu hudng lam quay banh xe din huéng tro vé vi tri trung

gian ban dau khi n6 bi 1éch khoi vi tri nay.

M6 men 6n dinh Myy khong phu thudc

|

vao goc quay vong cua banh xe dan hudng

va khi quay vong xe, ngudi lai cling can phai

tang thém mot luc dé khic phuc mé men nay. \I\
- Ddi véi cac banh xe 1ap 16p dan hoi, khi ¢6 7:{:;
0 o0
Hinh 6. 13. Bi¢u do phan b0 cac phan
) luc bén ¢ vét tiép xtic ctua 16p voi mat
duong s€ bi I¢ch so voi mat phang quay mot  duong khi banh xe 1dn va chiu tac dung
cua luc ngang
goc 6 (Hinh 6.13). Phan trudc cua vét tiép xtc, 10p chiu bién dang khong 16n va do

phan luc bén tac dong thi banh xe s€ bi I¢ch

bén va khi lan vét ti€p xuc cua 16p voi mat

bién dang ting dan cho t&i mép sau cung cua vét. Cac phan luc bén riéng phan dugc
phan bd twong tmg véi d bién dang néi trén.
Biéu d6 phan bd cac phan lyc riéng phan theo chiéu dai cia vét c6 dang hinh tam giéc,
do d6 diém dat O1 cta hop luc sé& 1ii vé sau so voi tim O ciia vét tiép xac (hinh 6.13).
Nhu vdy, md men 6n dinh ciia banh xe dan hudng duoc tao nén boi su dan hoi bén
ctia 10p sé la:
Mys =Yb.S (6-20)
Trong do:
S-khodng cach OO1,bang khodng dich chuyén cia diém dat hop luc bén
déi véi tam tiép xiic.
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M6 men 6n dinh Mys ting cung véi su ting cua do dan hdi bén cua 16p; vi vay dbi
v6i nhirng xe sir dung 16p c6 d6 dan hoi 16n (xe du lich) ngudi ta thudng giam bdt goc
nghiéng doc cua tru quay dung.

Ngoai cac goc nghiéng cua tru quay dung, ngudi ta cling tao cho cac banh xe dan
hudng nhitng goc dat, do 1a goc doang va goéc chum.

Goc dodng 6 cua banh xe dan huéng (hinh 6.14) ¢é
cong dung sau:

+ Ngan ngira kha ning banh xe bi nghiéng theo chiéu
nguoc lai dudi tdc dung cua trong luong xe khi suit hién
céc khe ho va su bién dang cua céc chi tiét & truc trudc

va hé thong treo trudc.

+ Tao nén thanh phﬁn luc chiéu truc tir trong luong
Hinh 6. 14. Géc doang cua

ctia xe dé can bang mot phan luc Zssinp.cosa bénh xe dan huéng phia trude

+ Giam canh tay don ¢ ctia phan luc tiép tuyén d6i
véi try quay dung, do d6 lam gidm luc ciia nguoi 1ai khi quay vong xe va giam dugc
tai trong tac dung Ién hé thong dan dong 1ai.

Khi banh xe bi dat nghiéng, n6 luén c6 xu hudng lan theo mét cung tron. Vi tam
quay 1a giao diém ciia duong tim tryc banh xe va mit duong. Dicu nay s& lam phat
sinh khu vyec tiép xtic ctia banh xe véi mat duong nhitng tng suat phu do su trugt bén
cuc bo cta cac phan tir 16p. Nhu vay, khi banh xe dit nghiéng ngoai nhitng wu diém da
trinh bay trén, chung con ton tai nhuoc diém 1a 1am cho luc can chuyén dong cua banh
xe va d6 mon 16p tang lén.

Pé giai quyét tinh trang nay, ngoai goc dodng cta banh xe dan hudng can phai c6
gdc chum trong mit phang ngang (hinh 6.15).

Goc chum vc 14 goc duoc tao nén bai hinh chiéu 1én mit phing ngang cua dudng
kinh hai banh xe dan huéng.

Do chum duge dic trung bang hiéu sd ciia hai khoang cach A va B, do duoc giita
cac mép trong cla 16p trong mit phang ngang di qua tim cia hai banh xe khi chiing
nam & vi tri trung gian.

Goéc chum (hodic d6 chum) ctia cac banh xe dan huéng c6 cong dung nhu sau:

+ Lam giam tng suat & khu vuc tiép xtic ciia banh xe voi miat duong do goc
dodng gay nén. Nhitng két qua nghién ctru cho biét rang ing suat nho nhét khu vuc tiép
xuc cia banh xe voi mit duong sé dat duoc khi goc chum bang 0,15 + 0,2 g6c doang.

+ Ngéan ngura kha nang gay ra d0 chum am do tdc dung cua lyc can lan khi

xuat hién nhirng khe ho va sy dan hoi trong hé théng truc trude va dan dong lai.
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Hinh 6. 15. Géc chum (d6 chum) ctia banh xe dan huéng

Tom lai dé 6 t6 ¢ tinh nang on dinh chuyén déng tot thi cdc banh xe din hwéng
phdi tw ddng gir dwoc chuyén déng thang theo hidng da dinh ma khéng tiéu hao sirc
liee ciia nguweoi 1di va tw dong quay tré vé vi tri trung gian khi chiing bi léch khoi vi tri
nay do dg nhdp nhé cia mdt dwong gdy nén.

Gia tri ctia cac goc dit cua tru quay dimg va cac banh xe dan hudng can phai dam
bao nghiém ngit, néu khong s& lam x4u tinh niang 6n dinh chuyén dong cia xe va lam
taing d6 mon cua 16p.

6.5. Khai niém vé s dao dong ciia banh xe din hwéng

Trong mot sb diéu kién nhét dinh, cic banh xe dan huéng cé thé bi dao dong xung
quanh tru quay dtimg khi xe chuyén dong
6.5.1. Nhirng nguyén nhan gay nén dao dong:

- Nhiing Iyc tac dung tir mat duong go ghé 1én cac banh xe din huéng
- Céc banh xe din hudng khong dugc can bang dong
- Khong c6 su phdi hop ding vé dong hoc dich chuyén cta céc thanh kéo 14i va nhip.
-Do md men hiéu tmg con quay khi cdc banh xe dan huéng bi thay doi mat
phing quay.
6.5.2. Mot so truwong hop cé thé giy nén dao dong goc ciia banh xe din huwéng:
+ Khi luc can lan & banh xe dan hudng khac nhau rat 16n vé tri s6 thi dudi tac dung

cua hi€u hai m6 men Pf’a va Pf’a (hinh 6.15).

% A

Hinh 6. 16. So d6 cac luc can lan c6 tri s6 khac nhau tac dung 1én hai banh xe din hudng
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Céc banh xe c6 thé quay xung quanh tru quay dung va néu tri sé cia luc Pf’ va Pr’
thay d6i lién tyc thi s& gdy nén dao dong goc cua cc banh xe dan hudng.

+ Trudng hop banh xe khong dugc can bang tét, khi quay s& phat sinh luc
ly tdam P;j (hinh 6.17)

Thanh phin nam ngang Pjn ctia lyc ly tAm v&i canh tay don a c¢6 xu hudéng 1am quay
banh xe xung quanh try quay dimg. Tan s thay doi ctia cic md men tao nén bdi cac
Iuc Pjn, Pja phu thudc vao van tdc cta 6 6.

Néu khi hai banh din hudng quay ma cac khéi luong khong can bang cua ching
nam & hai phia ddi dién d6i véi truc trude ciia xe thi s& dan téi dao dong goc cua céac

banh xe din huéng xung quanh tru quay dang (hinh 6.18)

’

Ka A

S N
WL

Qs

n

Hinh 6. 17. So d6 luc ly tim tac dung 1én Hinh 6. 18. So d6 cac thanh phan ndm ngang

cua lyc ly tam tac dong vao hai banh xe dan
hudng

mot banh xe dan huéng

+ Hé théng treo loai nhip, néu khi cac

banh xe din hudng dao dong thing dung

ma dong hoc cua di€m noi banh xe (hodc

truc trudc) voi nhip va cia don quay
ngang vo&i thanh kéo doc hé théng lai

khong c6 su phdi hop dung thi cling c6

thé gay nén nhitng dao doéng gbc cua cac

banh xe din hudng.
Thi du véi két cAu thé hién trén hinh
6.19a, khi xe di chuyén trén dudng, tdm

ctia banh xe dan hudng s& dao dong theo

cung AA so v6i khdp quay 4 cta nhip 1,
con diém ndi giita don quay ngang va

thanh kéo doc 3 lai dao dong theo cung

BB so v6i tim quay & khdp cau 2 cua don
quay dimg. Piéu nay s& lam phat sinh  Hinh 6. 19. So d6 vé sw phdi hop dong hoc
nhitng dao dong goc cuia banh xe dan gifra h¢ thong treo nhip va dan dong lai
huéng xung quanh try dimg do tac dung ctia nhitng dao dong thang ding.
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Pé phdi hop dong hoc dung giira hé thdng treo va dan dong lai, ngudi ta s dung
cach bd tri nhu biéu thi trén hinh 6.19b va 6.19¢, v4i muc dich dé quy dao dao dong
cua ntra nhip va thanh kéo doc c6 cung huong.

Nhitng dao dong géc manh (con goi 1a hién tugng vay) ciia banh xe dan hudng c6
thé pha hong tinh ning dan hudéng cia 6 to. Nhiing dao dong nay thudng co hai tan so:
cao va thap. Thuc té sir dung cho biét ring nhitng dao dong c6 tan sd thap (nho hon
1Hz) va bién do 16n (16n hon 3°) 14 ¢6 hai hon ca; con nhitng dao dong co tan sb cao
(16n hon 10 Hz) nhung bién do nho (nhé hon 2°) thi it nguy hiém hon.

Khi thiét ké va trong qua trinh sir dung, nguoi ta ¢d gang tim moi bién phap dé
giam t6i mic tdi thiéu nhitng dao dong goc cia banh xe dan huéng nhu:

- Tang do cing viing cua cac chi tiét trong hé thong dan dong 1ai.

- Pam bao do can bang dong cua banh xe.

- Piéu chinh ding din dong 1ai va khong dé khe hé 16n do mai mon trong cac chi
tiét ciia cau trude.

CAU HOI ON TAP

Phan tich dong hoc quay vong ctia 6 t6 ¢6 2 banh dan hudng phia trudc.
Phan tich dong hoc quay vong ctia 6 t6 ¢ 4 banh dan hudng.
Phan tich cac yéu t6 két cau giy anh hudng dén tinh 6n dinh cta banh xe din hudng.
Anh hudng d6 dan hoi cua 16p t6i quay vong 6 6.

Néu duoc sy quay vong 6 t6 khi 10p bién dang ngang.

o g whE

Anh huéng cua tinh chat quay vong trung tinh, thiéu hodc thira téi tinh 6n dinh

chuyén dong cua 6 0.

7. Xac dinh duoc tinh 6n dinh chuyén dong cua xe khi quay vong theo diéu kién
lat do.

8. Phan tich tinh 6n dinh chuyén dong ciia xe khi quay vong xét theo diéu kién
truot ngang.

9. Xac dinh tinh 6n dinh ctia cic banh xe din hudng.
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Chuong 7
SU PHANH O TO
Hé thong phanh trang bj trén 6 t6 nham muc dich giam vén tdc cia xe hodc dimg
han xe khi can thiét. Nho c6 hé théng phanh ma ngudi l4i co thé nang cao van tdc
chuyén dong trung binh ciia xe va dam bao su an toan khi chuyén dong. Khi phanh can
dam bao hiéu qua phanh va tinh 6n dinh huéng ciia 6 t6 trong qua trinh phanh.

7.1. Luc phanh sinh ra ¢ banh xe
Hinh 7-1 trinh bay lyc va mé men tac
dung 1én banh xe trong qua trinh phanh.
Khi phanh, nguoi 1ai tac dung 1€n ban dap

phanh mét luc, khi d6 & co cAu phanh s¢€ v

sinh ra m6 men ma sat nham ham banh xe

i

lai. M6 men ma sat do goi la md6 men
phanh M,.
Do c6 mdé men phanh M, cho nén Z

banh xe s& tdc dong vao mit duong mot Hinh 7. 1. So d6 luc va mo men tac dung 1én
banh xe 6 t6 khi phanh

Iuc P, nho ¢6 su tac dung twong hd giira
banh xe va mat duong ma mat duong sé tac dung lai banh xe mdt phan luc Pp nguoc
v6i chidu chuyén dong cua 6 t6. Phan luc Pp nay can trd sy chuyén dong cta 6 t6 va

duoc goi la Iyc phanh. Luc phanh dugc xac dinh theo biéu thuc sau:
P =—2F" (7-1)

Khi phanh, luc phanh ting dén mot gia tri nao d6 thi banh xe sé& bi truot. Vi vay luc
phanh 16n nhét bi gi¢i han béi diéu kién bam giita banh xe v6i mit duong. Nghia la:
Ppmax = Po=Zb. ¢ (7-2)
Trong d6:  Ppmax - luec phanh 16n nhat sinh ra ¢ bonh xe theo diéu kién bam ciia
banh xe voi mat duong
P @ - Luc bam gitra banh xe voi mat duong
Zv- Phan lwc phdp tuyén tac dung lon banh xe
- Hé s6 bam giita banh xe véi mdt dwong
Khi phanh thi banh xe chuyén dong véi gia tbc cham dan, do d6 trén banh xe s&
c6 md men quan tinh Mjp tic dung, mo-men nay cing chiéu voi chiéu chuyén dong cia
banh xe va c6 tic dung can lai sy chuyén dong ciia banh xe. Nhu vay trong qua trinh
phanh xe thi lyc hdm tong cong Ppo s& 1a:
Mp+M, =M, M, -M,

Ppo = =P, +——— 7-3
Po - pt " (7-3)
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Trong qua trinh phanh 6 t6 md men phanh sinh ra & co cau phanh ting 1én dén
mot lac ndo ddy sé dan dén su trugt 1& banh xe. Khi banh xe bi trurot 1¢ hoan toan thi hé
sO bam ¢ c6 gia tri thap nhatcho nén khi banh xe bi truot 18 hoan toan thi lyc phanh
sinh ra gitta banh xe va mit duong 1a nho nhét, dan téi hiéu qua phanh 1a thap nhit.
Khéng nhitng thé khi banh trude bi truot 16 s& lam mat tinh 6n dinh khi phanh. Dé
tranh hi¢én tuong truot 1€ hoan toan (banh xe bi ham cing khi phanh) thi trén nhitng xe
hién dai co dat bo chéng ham cing banh xe khi phanh. Sy truot 1€ s€ lam giam hiéu
qua phanh, ting d6 mon 16p va 1am mét tinh 6n dinh cta 6 t6 khi phanh.

T biéu thirc (7-2) cho thdy dé co luc phanh 16n khong nhitng phai c6 hé s6 bam ¢
16n ma ciin phai c6 lyc phap tuyén Zp 16n. Ciing vi vay dé st dung duoc hét toan bo
trong lwong bam ciia 6 t6 can phai bd tri co cAu phanh ¢ tit ca cac banh xe

7.2. Piéu kién dam bdo sw phanh t6i wu

Dé xét diéu kién dam bao —Y

phanh t6i uu chiing ta ding so d6

hinh 7.2 trinh bay cac luc tac o ﬁ_ — Trong tdm

dung 1én 6 t6 khi phanh véi z < o z,

truong h(_)rpw Xe @6ng kéo mooc " v /Pm } A MB /8,

trén mat phang nam ngang. 7777 TIT7077 K77 S
Khi phanh s€ c6 cac lyc sau a 4

tac dung 1é€n 6 t0: trong luong 6 £

1 G dit tai trong tam, lyc can Pr Hinh 7. 2. So db tac dung 16n & t6 khi phanh
va Ps2 & cac banh xe trudce va sau,
phan luc thang goc Z1 va Z» & cac banh xe trudc va sau, lyc phanh & cac banh xe trude
va sau Pp1, Py luc can khong khi Py, luc quan tinh Pj do gia tdc cham dan khi phanh.

Luc phanh Pp1 va Pp dit tai diém tiép xuc giita banh xe v6i mit dudng va
nguoc v6i chiéu chuyén dong cua 6 t6, con luc quan tinh Pj dit tai trong tAm va cling
chiéu chuyén dong cua 6 t6.

Khi phanh thi lyc can khong khi P, va luc can lan Py va Py, khong dang ké, co
thé bo qua. Su bo qua nay chi sai s6 khoang 1,5 + 2%.

Luc quan tinh Pj dugc tinh theo cong thirc:

Pi= 2, (7-4)
g
Trong d6:  §- gia toc trong trwong (g = 9,81m/s?)
jp- gia toc chdm dan khi phanh
Bang cach lap cac phuong trinh mé men cua cac luc tac dung 1én 6 t6 khi phanh

dbi v6i cac diém tiép xuc gitta banh xe v6i mit duong A va B (hinh 7-2) ta c6 thé xé4c
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dinh cac phan Iyc thang goc 1én banh xe Z1, Z, nhu sau:
Gb+P.h
Z;=—1° (7-5)
L
Ga - P;h,
Z>= — (7-6)

Trong do: a, b, hg - tao do trong tam cua 6 to
L- chiéu dai co sé ciia 6 t6
Thay gia tri Pj tir cong thire (7-4) vao (7-5) va (7-6) ta co:

i h
Z1= E(b+ Jo g] (7-7)
L g
i h
Z,= E[a_Jp QJ (7-8)
L g

Pé st dung hét trong lwong bam ciia 6 t6 thi co cau phanh dugc bb tri ¢ tat ca
cac banh xe, lac d6 luc phanh 16n nhét d6i véi toan bo xe 1a
Ppmax = G.@ (7-9)

Sy phanh c6 hiéu qua nhat ¢mg véi khi luc phanh sinh ra & cac banh xe ty 1& thuan
Vi tai trong thang ding tac dung 1én chung. CAc tai trong thang dimg nay tic dung lén
banh xe trong qua trinh phanh lai thay d6i do c6 luc quéan tinh Pj tic dung.

Trong truong hop phanh c6 hiéu qua nhat thi ty s giita cac lyc phanh ¢ cac banh
xe trudc va lyc phanh & cic banh xe sau s& tuan theo biéu thirc sau:

Pu_ot 7

- (7-10)
sz oL, £,
Thay cac gia tri Z1 va Z tir biéu thirc (7-5) va (7-6) vao biéu thirc (7-10) ta duoc:
P Gb+ P;h
= e (7-11)
P, Ga-Ph,

Trong qua trinh phanh, lyc can lin Pr va Pr, khong dang ké, c6 thé bo qua. Do d6
c6 the viét :
Pj=Pp1+Pp2=Pp

Va Pimax = Ppmax = G-(P (7'12)
Lap gié tri Pjmax tlr biéu thirc 7-12 vao 7-11 ta co:
P, b+gh
T 210 (7-13)
sz a-— (/).hg

Biéu thtc (7-13) chinh 13 diéu kién dé dam bao sy phanh c6 hiéu qua nhat, nghia 1a
mudn phanh c6 hiéu qua nhit (quang duong phanh nho nhat va gia téc cham dan 16n
nhat hodc thoi gian phanh nho nhét) thi trong qua trinh phanh quan hé giita cac luc
phanh ¢ banh trudc va sau 1a Pp1, Pp phai luénn thoa man biéu thire (7-13)
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Trong diéu kién sir dung thi toa do trong tdm (a, b, hg) ludn thay d6i do chét tai
khac nhau va hé sb bam ¢ ciing ludn thay d6i do 6 to chay trén cac loai dudng khéc
nhau, do vay ty s6 Pp1/Pp2 x4c dinh theo biéu thirc (7-13) ciing s& phai thay d6i theo dé
dam bao hiéu qua phanh t6i vu. Mudn vay can phai thay d6i mé men phanh Mp1, Mp2
sinh ra & co cdu phanh trude va sau bang cach thay d6i ap suat dau dan dén céac xilanh
banh xe hodc ap sut khi nén t6i cac bau phanh (véi phanh khi). Dé thuc hién yéu cau
ndi trén, & cac xe hién dai c6 bd tri bo diéu hoa luc phanh hodc bo chéng ham cing
banh xe khi phanh. Cac co ciu ndy sé& tr dong diéu chinh luc phanh & cic banh xe
bang cach thay d6i quan hé ap suat moi chat din dong ra co cdu phanh trude va sau.
7.3. Cac chi tiéu danh gia chét lwong tong hop ciia qua trinh phanh

Chét lugng tong hop cua qaa trinh phanh duoc danh gia bang chi tiéu vé hiéu
quéa phanh va chi tiéu vé tinh 6n dinh huéng khi phanh
7.3.1. Chi tiéu vé hiéu qua phanh

Pé danh gia hiéu qua phanh c6 thé dung mot trong nhitng chi tiéu sau: Quing
dudng phanh, gia téc cham dan, thoi gian phanh, lyc phanh.

7.3.1.1. Gia téc chdm dén khi phanh

Gia tbc cham dan khi phanh 13 mét trong nhiing chi tiéu quan trong dé danh gia
hiéu qua phanh cta 6 t6. Khi phén tich cac lyc tic dung 1én 6 to, c6 thé viét phuong
trinh can bang lyc khi phanh nhu sau:

Pj = Pp + Ps+ Py + Py £ Pi (7-14)
Trong d6:  P,- luc dé thing tiéu hao ma sat co khi.

Thuc nghiém ching t6 riang cac luc P, Py, Py can lai su chuyén dong cua 6 to
c6 gia tri rat bé so voi luc phanh Pp. Lyc phanh Pp chiém tong sé 98% tong cac luc ¢o
xu hudng can lai su chuyén dong cta 6 t0. Vi thé ¢ thé bo qua cac luc Py, Po, Py trong
phuong trinh (7-14) va khi phanh trén duong nam ngang (Pi = 0) ta c6 phuong trinh
sau.

Pj=Pp (7-15)
Luc phanh 16n nhit Prmax duoc xac dinh theo diéu kién bam khi banh xe bi
phanh hoan toan va dong thoi theo biéu thirc sau:
Ppmax =@ G
Tir phuong trinh Pj = Pp ta ¢6 thé viét nhu sau:
5%me = G (7-16)
Trong d6: 8- hé sé tinh dén anh hwéng ciia cdc khdi rong chuyén dong quay cia é t6

Tir biéu thire (7-16) c6 thé xac dinh gia tbc cham dan cuc dai khi phanh :
Jpmax= 23 (7-17)
5
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Dé ting gia toc cham dan khi phanh can phai giam hé sb 8, v& vy khi phanh
d6t ngdt nguoi lai can cat ly hop dé tach dong co ra khoi hé thong truyén luc, lac d6 &
s€ gidm va Jp max s€ tang.

Gia tc cham dan cuc dai phu thudc vao hé sb bam ¢ giita 16p va mit duong.
Hé s6 bam 16n nhit @ max = 0,75 + 0,80 trén dudng nhya tot. Néu coi & ~ 1 va gia toc
trong trudng g ~ 10 m/s? thd gia téc cham dan cuc dai cta 6 t6 khi phanh dot ngot trén
duong nhua tbt, kho, ndm ngang c6 thé dat gia tri tir 7,5 + 8 m/s?.

Trong qua trinh 6 t6 lam viéc, thuong phanh voi gia téc cham dan thip hon
nhiéu, phanh d6t ngdt chi xay ra trong nhitng truong hop cap thiét.

7.3.1.2. Thoi gian phanh

Thoi gian phanh ciing 1a mot chi tiéu dé danh gia hiéu qua phanh. Thoi gian

phanh cang nho thi hiéu qua phanh cang cao. Pé xac dinh thoi gian phanh c6 thé sir

dung biéu thuc sau:

SN (7-18)
T

Tir biéu thire trén ta suy ra:
dt= o dv
9
Mubn x4c dinh thdi gian phanh nho nhat ta tich phan dt trong gidi han tir thoi
diém bét dau phanh tng véi van tdc v toi thoi diém két thiuc qua trinh phanh tng véi

van tde va.
min = I—dV——(V )

Khi phanh 6 t6 ding han thi v2 =0, do do:
tmin = 2, (7-19)
?.9
Tt biéu thtrc (7-19) ta thay rang thoi gian phanh nhé nhét ty 1& thuan véi van tde
lac bat dau phanh vi va hé s6 &, ty 1é nghich voi hé s6 bam ¢. Dé cho thoi gian phanh
nho can giam §, v& vy ngudi 1ai nén cat ly hop khi phanh
7.3.1.3. Quang dwong phanh
Quing dudng phanh 14 chi tiéu quan trong nhat dé danh gia hiéu qua phanh cta 6
t6, cac nha may ché tao thudng cho biét quing dudng phanh cua 6 t6 tng v6i véan toc
khi bat dau phanh.
Dé xé4c dinh quing duong phanh nho nhét co thé sir dung biéu thirc sau:

Vs = 29 s (7-20)
TR
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Bang cach tich phan ds trong gi6i han tir thoi diém bat dau phanh tng véi van

toc vi1 dén thoi diém cudi qua trinh phanh rmg vé1 van toc ve ta s€ xac dinh duge quang

duong phanh S
V1 V1
Smin = inV :i vdv
V2§0-g ».9 V2
o
Smin = —— (v —v? 7-21
mn = 5=t - v3) (7-21)
Khi phanh 6 t6 dén liic dimg han v2 = 0, thi:
5\/2
Smin = 1 (7-22)
2¢.9

Nhén xét: Tir biéu thirc (7-22) thdy rang quing dwong phanh nhé nhat 1y 1é thudn
v6i binh phwong vin toc cia 6 t6 lic bat dau phanh, ty 1é tuyén tinh véi hé sé 6, 1y 1é
nghich véi hé sé bam @. Pé giam quang dwong phanh can giam hé s6 8 nguwoi ldi can
cat ly hop trueée khi phanh

Hinh (7-3) 1a do thi chi su thay doi quang S

duong phanh theo toc d6 luc bat dau phanh va (:r;;

theo hé s6 bam ¢. T d0 thi ta thay rang van

toc luc bat dau phanh cang cao thi quang duong 100 /

phanh cang 16n, hé sé bam ¢ cang cao thi 80 T

quang duong phanh cang nho. 60 s:?/ Y
Tir cac chi tiéu O trén ta thiy ring gia tdc / VS

am dan khi 5 o - 40 A N

cham dan khi phanh, thoi gian phanh va quang / / L

duong phanh vé mat 1y thuyét khong phu thudc 20 // /// /

vao trong luong G cua 6 t6. Tuy nhién trong , é%

thuc té, cac chi tiéu noi trén co su phu thude 55 11 166 222 y; sﬂ
vao trong luong toan bo cua 6 t0. Piéu ndy d6  Hinh 7. 3. D4 thi chi su thay dbi quong
dugc ching minh bang thyc nghiém khi ting  duong phanh nho nhat theo toc d9 luc
s~ . . 1A bat dau phanh va hé s6 bam ¢
tai thi quang duong phanh ting lén.
7.3.1.4. Luc phanh va lyc phanh riéng
Luc phanh va lyc phanh riéng ciing 1a chi tiéu dé danh gia hiéu qua phanh cia 6
t6. Chi tiéu nay thudng dugc dung khi kiém tra phanh 6 t6 trén bé thir. Luc phanh sinh

ra & cac banh xe cta 0 t6 dugc xac dinh theo bi€u thirc sau:

(7-23)

Trong d6:  Pe- Luc phanh o t6
Mp - M6 men phanh
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I'v - Bdn kinh lam viéc trung binh cua banh xe

Luc phanh riéng Ppo 1a lyc phanh tinh trén mdt don vi trong luong toan bd G cua 6 to:

P
Pro= - (7-24)
Luc phanh riéng cyc dai ing v61 khi luc phanh sinh ra cyc dai
P G
Promax = Pgacc = (Drréx = @ rax (7'25)

Nhdin xét:

- Luec phanh riéng cuc dai bang hé s6 bam ¢ nhue vy vé Iy thuyét khi phanh xe trén
dwong nhira khé, tot va nam ngang lhec phanh riéng cuc dai c6 thé dat gia tri 70 + 80%.
Trong thue té gid tri lec phanh riéng dat dwoc thdp hon nhiéu chi trong khodng 40 +65%.

- Trong bon chi tiéu vé hiéu qud phanh ké trén, chi tiéu quéing dwong phanh la
ddc trung nhdt va cé y nghia quan trong nhat, va quéing dweong phanh cho phép nguoi
ldi hinh dung va wéc lwong dwoc vi tri xe ding trudc chuéng ngai vt can si Iy dé
khéi gdy ra tai nan khi phanh xe & toc dé ban dau ndao do.

- Tuy nhién trong bon chi tiéu trén, méi chi tiéu déu cé gia tri twong dwong
nghia la dé danh gia hiéu qua phanh chi can sir dung mét trong bén chi tiéu do.

7.3.2. Chi tiéu vé tinh 6n dinh huéng 6 t6 khi phanh

Do duong x4 ngay cang c6 chat luong cao va do ap dung nhanh chéng cac k¥
thuat méi trong nganh 6 t6 cho phép 6 t6 ngay nay chay véi téc do 16n

Khi phanh ¢ téc do cao thi tinh 6n dinh hudéng ciia 6 to 1a rat quan trong dé dam
bao tinh an toan khi phanh 6 t6 dang chay trén mot hanh lang nhat dinh trén duong.

Trong qué trinh phanh 6 t6 thi truc doc ctia 6 to ct thé bi nghiéng mot goc B ndo
day so v6i hudng cua quy dao dang chuyén dong. Khi phanh ma 6 to bi quay di mét
g6c B qua muc quy dinh s& anh huéng dén an toan chuyén dong cta 6 t6 trén duong.
Goc léch B duoc coi 1a chi tiéu dé danh gia tinh 6n dinh huéng khi phanh.

Khi phanh ma téng cac luc phanh ¢ cac banh xe tai mot bén nao d6 khac véi
tong cac luc phanh sinh ra & cac banh xe phia bén kia thi s& xuit hién mé men quay
vong My (hinh 7-4) quanh truc thang dimg Z di qua trong tim A cta 6 to do d6 s& giy
goc léch B. Gia st luc dau 6 to dang chuyén dong theo huéng cua tryc X, nhung sau
khi phanh 6 t6 bi 1éch m¢t géc PB. Trong khi phanh ¢ cac banh xe bén phéi cé luc
phanh Pp ph1 & truc trude va Pppn2 0 truc sau, con ¢ cac banh xe bén trai ¢d Pp 1 va P

Téng cac luc phanh & cac banh xe bén phai 1a:

Ppph = Pppn1 + Peph2 (7-26)
Va tong cac lyc phanh & cac banh xe bén trai 1a:
Pet =Ppu1 + Ppir (7-27)
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Hinh 7. 4. So db luc tac dung 1én 6t6 khi phanh ma xe bi quay

Gia sur tong cac luc phanh bén phai 16n hon cac luc phanh bén trai lic d6 6 to s&
quay vong theo hudng miii tén hinh 7.4 quanh trong tdm A cua 6 to
M& men quay vong Mq xac dinh theo cong thire:

_ B B B
Mq - I:)pph E - I:)ptr E = (Ppph - Pptr )E (7-28)
Trong d6: B - ld chiéu réng co s ciia 6 t6

Do ¢6 su ma sat giita banh xe va mit dudng cho nén khi xuit hién mé men
quay vong Mg thi ¢ cac banh xe cua truc trudc s€ c6 phan luc Ry: tac dung tir mit
duong theo phuong ngang hinh (7.4) va ¢ cac banh xe cta truc sau s€ ¢6 phan luc Ry
tac dung.

Phuong trinh chuyén dong cta 6 to ddi vai trong tam A dugc viét dudi dang sau:

I, B = Mq - Ry1a - Ryz2b (7-29)
Trong do: a,b - toa do trong tam cua o to
Khi d6 6 t6 d6 bi xoay di mot goc B nghia 14 mé men quay Mq 16n hon nhiéu so
v6i md men do coc luc Ryr va Ryz gdy ra, cho nén dé don gian cho tinh todn c6 thé bo

qua cac lyc Ry1 va Ry ltc d6 phuong trinh c6 dang :

IZ,B = Mq hay la IB :I—q (7'30)

Trong d6: |, - mé men quan tinh cua 6 to quay quanh truc Z di qua trong tam A

Lay tich phan hai 1an phwong trinh (7-30) ta duoc:
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ﬂ=yhﬁ+c (7-31)
21z
Trong d6:  t- thoi gian phanh
Pé tim gia tri cua C ta st dung diéu kién ban dau khi t = 0 thi p = 0 va thay vao

phuong trinh (7-31) ta ¢6 C =0, tir d6 ta duoc:
M
B=—"t° (7-32)
21z

Nhén xét:

Tir biéu thirc (7-32) thdy rang goc léch Bty 1é thudn véi mé men quay vong My
voi binh phwong cua thoi gian phanh va ty ¢ nghich voi mé men quan tinh I; cua 6 té
quay quanh truc Z va di qua trong tam ciua no. Khi mé men Myq=0thi =0

Khi 6 t6 xuat xuong (ché tao hodc sira chira) phai dam bao lyc phanh & cac
banh xe (md men phanh & cac co cau phanh) trén ciing mét truc 1a nhu nhau. D6 chénh
léch gitra cac luc phanh ¢ cac banh xe trén cung mot truc khong dugc vuot qua 15% so
voi1 gia tri luc phanh cuc dai & cac banh xe cua truc nay.

Gia st rang cac banh xe & phia bén phai c6 lyc phanh 16n nhat Ppph max theo diéu
kién bam giira banh xe véi mat duong, thi luc phanh thap nhat cta cic banh xe phia
bén trai cho phép la:

Pp trmin = 0,85 Pp ph max (7-33)

Lic d6 m6 men quay vong cuc dai dugce xac dinh nhu sau:

B

Mg max = Pp ph max% — Pptrmin E

= (PP ph max = 0,85. Pp ph max)%

Mg max = 0,075 B Pp ph max (7-34)
Thay cac gia tri Mg max tir biéu thirc (7-34) vao biéu thirc (7-32) ta tim duogc goc
1éch PBmax:
0,075.B.P.

Bmax = Tmtz (7-35)

Thanh phan P/ & biéu thic (7-35) duoc hiéu 14 luc phanh cyc dai & mot phia

p max

(c6 thé 1 bén phai hodc bén trai) theo diéu kién bam.
Mait khac, luc phanh cuc dai xac dinh theo diéu kién bam sé 1a:
% D rax (7-36)

Thay cdc gid tri P/ tir biéu thirc (7-36) vao (7-35) ta co:

/ —
T
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max = 0,019%t2 (7-37)

Dé dam bao an toan cho 6 to khi chuyén dong, goc 1éch cuc dai PBmax cho phép
khi phanh khong duoc vuot qua 8° hodc khi phanh thi 6 t6 khong vuot ra ngoai hanh
lang c6 chiéu rong 3,5 m (theo tiéu chuan ctia B GTVT Viét Nam - 1995)

7.4. Co s6 Iy thuyét vé diéu hoa lyc phanh va van dé chong ham cimg banh xe khi phanh
7.4.1. Co s ly thuyét vé diéu hoa lwc phanh

Dé hiéu qua phanh dat gia tri cao nhat thi lyc phanh sinh ra & cac banh xe trudc

Pp1 va banh xe sau Pp, phai tuan theo biéu thirc
P b+ohy

Pp2 a- (”hg
Néu coi ban kinh banh xe trudc rp1 va ban kinh banh xe sau rv; bang nhau trong
qua trinh phanh, ta c6 thé biéu thi mdi quan hé giita m6 men phanh & banh xe trudc
Mp1 va banh xe sau Mp2 nhu sau:
M p2 sz. Moz sz

= = (7-38)
My Purm Py
Tir cac biéu thire trén ta co:
M a—
2 _ 2= (7-39)
M, b+eh,
Trong do: Mp1 - mé men phanh can sinh ra ¢ cac banh xe truée

Moz - M men phanh can sinh ra ¢ cdc banh xe sau
Nhu vdy, muén dam bao hiéu qua phanh tot nhat thi mé men phanh sinh ra ¢
cac banh xe trudc Mp1 va md men phanh sinh ra & cac banh xe sau My phai tuan theo
biéu thirc (7-39). Cac gia tri toa do trong tam a,b, hg ddi voi mot 6 to nhét dinh nao d6
c6 thé thay ddi tuy theo mirc d6 tai trong va vi tri chét tai 1én xe.
M6 men phanh cin sinh ra & cac banh xe trudc Mp: va mo men phanh sinh ra ¢
cac banh xe sau Mpz c6 thé xac dinh tir diéu kién bam theo biéu thic sau:

Gr..

Mo = 92,1, = |_b ?(0+ph,) (7-40)
Gr.

Mp2 = 92,1, = E(P(a—(p.hg) (7-41)

Pbi véi mot 6 t6 d6 chat tai nhat dinh thi a,b, hg ¢6 dinh. Néu ta cho cac gia tri ¢
khac nhau vao biéu thtrc (7-40) va (7-41) ta s& tinh duoc cac gia tri Mp1 va Mp tir d6
c¢6 thé v& duogc cac dd thi Mp1 = (), va Mpz = f2(¢) (hinh7-5). Tron do thi, duong

dam nét (mg véi lac day tai va dudong dut nét tmg vai luc khong tai.
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Hinh 7. 5. D4 thi chi quan h¢ giita m6 men Hinh 7.6. B‘(‘A) thi dic tinh phanh Iy tuéng ctia 6 t
phanh véi hé s6 bam ¢ 1. Pay tai 2. Khong tai
Do thi trinh bay ¢ hinh 7.6 duoc goi 1a dudng dic tinh phanh 1y tudng cia 6 6.

Mo men phanh sinh ra & banh xe ty 1¢ thuan véi ap sut sinh ra trong dan dong phanh:

Mp1 = K1.p1dd (7-42)
Mp2 = K2.p2d4 (7-43)
Trong d6:  Praa- dp sudt trong dan dong & co cdu phanh truée.

P>aa- dp sudt trong dan déng ¢ co cdau phanh sau.
kiva ko - hé s ty 1é tuwong tng véi phanh trieée va phanh sau.
Nhu vay dé dam bao phanh Iy tudng thi 4p sudt din dong ra co cdu phanh trude

P1dd va ap suat dan dong ra co cau phanh sau p2qs phai thoa man di€u kién sau:

Pog _ KMy (7-44)

Pg KM pl

Trén hinh 7.6 trinh bay db thi chi quan hé giira 4p suét piag VA paaa khi quan hé
gitra cac moémen phanh Mp1,Mp2 tudn theo duong ddc tinh phanh 1y tudng.

Pé dam bao sy phanh 1y tudng thi quan hé giira 4p suat trong dan dong phanh
sau va trudc phai tuan theo dd thi hinh 7.6 (duoc goi 1a dudng dic tinh 1y tudng cta b
diéu hoa luyc phanh).

Mudn dam bao dudng dic tinh p2 = f(p1) theo dung d6 thi trén thi bo diéu hoa luc
phanh phai c¢6 két cau rat phirc tap. Cac két cu trong thuc té chi dam bao duong dic
tinh gan ding v&i dudng dic tinh 1y tudng.

Hinh 7.7 trinh bay dudng dic tinh ctia bo diéu hoa luc phanh loai pittong bac.

+ Xét trudong hop khi xe day ti :

Giai doan dau 4p suat p1 & din dong phanh ra phia trudc va ap suat dan dong
phanh ra phia sau déu bang nhau, duong dic tinh di theo duong thang OA nghiéng véi
truc hoanh mot goc 45°, luc doé bo diéu hoa luc phanh chua lam viéc.

Khi 4p suét trong xy lanh phanh chinh dat gia tri paeh (ap suat diéu chinh) thi lic
d6 bo diéu hoa lyc phanh bat dau lam viée. Tir thoi diém d6 ap suat p2 nhé hon 4p suat
p1 va duong dic tinh diéu chinh di theo duong thang AB gan sat véi dudng cong 1y tudng.
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P1 P1
-
© P dch Pécn Pmax O |
Hinh 7. 7. Puong dic tinh cua b diduhoa  Hinh 7. 8. Chum duong dic tinh cua bo diéu
luc phanh hoa luc phanh
1 - Pay tai 1.Pay tai
2 - Khong tai 2. Khong tai

+ Xeét truong hop khong tai:

Giai doan dau dudng dic tinh di theo dudng thang OC nghia 1a lic d6 bo diéu
hoa lyc phanh chua lam viéc.

Ap suat p’acn tng v6i diém C 1a ap suat dan dong phanh trudc ¢ thoi diém ma
bd diéu hoa lyc phanh bat dau lam viéc.

Tiép d6 duong dic tinh di theo duong CD. Pudng CD la duong dic tinh cua bd
diéu hoa lyc phanh khi xe khong tai.

Nhu viy, ung véi moi tai trong khac nhau ta c6 dudng dic tinh 1y tudng khac
nhau (cac dudng cong khac nhau) va dudng dic tinh cta bd didu luc phanh & cac tai
trong khac nhau s€ 1a mot chum duong nghiéng trinh bay trén hinh 7.8

Trén hinh 7.8 ap suét trong dan dong phanh p2 khi d c6 bo diéu hoa luc phanh
s& dién bién theo dudng gip khiic OAB nim duéi duong cong 1. Nghia 13 ap sudt p2 ¢6
gia tri gn sat voi 4p sudt 1y twong nhung ludn luén nho hon ap suét 1y tuong yéu cau
nén khong xay ra hién tuong béd cing banh xe sau khi phanh.

* Nhan xét :

- B diéu hoa lwc phanh dam bdo cho dp sudt p2 ¢ dan dong phanh dén cdu
sau gan véi dp sudt 1y tuéng yéu cdau va nhé hon dp sudt 1y twong dé tranh bé ciing
banh xe sau.

- Khi banh xe sau bi b6 ciing thi hiéu qud phanh sé giam do hé s6 bam ¢ gidm
bdi banh xe bi trweot 1ét dong thoi lam mat tinh 6n dinh khi phanh.

Tém lai, bé diéu hod liwc phanh dam bdo cho dp sudt dan dong ra phanh truée
va phanh sau theo quan hé gan sdt véi dwong dic tinh Iy twéng, lam cho co cdu phanh
khong bi bo cung, do do tang dwoc hiéu qua phanh.

7.4.2. Van dé chong him cirng banh xe khi phanh
Theo cdng thirc Ppmax = P = Zb.¢ , mudn ting hiéu quéa phanh thi trong qué trinh
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phanh can phai c6 hé s6 bam 16n giita banh xe véi mat duong. Trong qué trinh phanh
s€ co su trugt tuong doi gifra banh xe vé1 mat duong. Quan h¢ gitra h¢ s6 bam va do
trugt tuong ddi duoc xac dinh bé‘lng thuc nghiém thé hién trén hinh 7.9

bJ truogt tuong ddi A duoc xéac dinh theo biéu thire sau:
V-,
v

A=

(7-45)

Trong d6: V- vdn téc ciia 6 t6
o, - van toc giic ciia banh xe dang phanh
I'v - ban kinh lam viéc trung binh cua banh xe.
Thuc nghiém chimg to rang Px 4} o,
khi d¢ truot tuong doi Ao nam trong
gidi han 15+25% thi hé s6 bam doc 0,8 |
@, ¢ gia tri cuc dai va hé s6 bam
ngang ¢y ciing c6 gia tri kha 16n. 08
Nhu vdy néu giit cho qua trinh 0.4
phanh xay ra & d§ trugt tuong doi
Ao thi s€ dat dugc luc phanh cuc 0.2

dai, khi d6 hiéu qua phanh sé& cao

nhat dong thoi do on dinh huéng | | . -
cua 0 t6 khi phanh ciing dam bao 0 20 40 60 80 100 A%
tt. Néu trong qué trinh phanh ma  Hinh 7. 9. Sy thay d6i hé s bam doc ¢, va h¢ s

banh xe bi ham ctng (L = 100%) bam ngang ¢, theo do truot twong d6i A cuia banh
xe khi phanh

thi h¢ sé bam s& nhé, do d6 hiéu
qua phanh s& thap

Bo chéng him clmg banh xe khi phanh giit cho banh xe & d¢ trugt thay doi trong
pham vi hep xung quanh gi tri Ao trong suét qué trinh phanh.

Thuc hién viéc d6 bang cach diéu chinh ap suit trong ddn dong phanh dan téi cac
banh xe. Cac hé thong chéng hém cling banh xe khi phanh c6 thé sir dung cac nguyén
Iy diéu chinh nhu sau:

- Piéu chinh theo gia téc chdm dan ctia banh xe duoc phanh
- Piéu chinh theo gia tri d§ trugt cho trudc
- Piéu chinh theo gia tri ctia van toe goc ciia banh xe voi gia tbe chdm dan cta no.
Nho c6 sy phat trién manh mé cla nganh tin hoc, dién tr va ty dong hod, ngay
nay nguoi ta da ché tao thanh cong cac bo chéng him ctng banh xe dung trén céc 6 to
hién dai.

Hé théng chdng hidm cimg banh xe khi phanh gdm céac phan tir sau day:
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- Cam bién dé phat tin hiéu vé tinh trang ctia banh xe duoc phanh. Tuy theo sy
Iwra chon nguyén 1y diéu chinh ma c6 thé st dung cac loai cam bién nhu: cam bién van
tc goc, cam bién trong dan dong phanh, cam bién gia toc clia 6 to va cic cam bién khac.

- Bo diéu khién dé sur 1y cac thong tin va phat 1énh nha phanh hodc phanh
banh xe. Cac bd diéu khién thuong dung loai dién ti.

- Bo phan thuc hién cac 1énh do bd diéu khién phat ra. B4 phan thyc hién c6
thé 1a loai thuy luc, loai khi hodc loai hén hop thuy khi. B§ phan thyc hién s€ lam cho
ap sudt trong din dong t6i cac co cau phanh banh xe ting hodc giam hodc gitr 4p tuy
theo 1énh cua bd diéu khién.

Céc hé théng chéng ham cing banh xe ngay nay thudng dung nguyén 1y diéu
chinh 4p suét trong dan dong phanh theo gia toc chdm dan cta banh xe va & cac banh
xe ¢6 cam bién van tc goc.

Hinh 7.10 trinh bay d6 thi Mp 4
thay d6i m6é men phanh theo do ¢«
trugt twong déi A khi c6 bd chdng Py
ham cing banh xe (duong lién nét
trén d6 thi). M6 men phanh M, sé&
thay d6i theo chu ky khép kin 1-2-

3-1 nhu sau:
Ban dau khi bat dau phanh, luc
phanh tang va do truot tuong ddi A

Px
\ﬁ Py

cling tang, ltrc nay hé s6 bam doc

- . A K. 0 »}Lp
tang. Khi d¢ truot tuong déi A dat Mo

gid tri khoang 20% thi h¢ s bam  Hinh 7. 10. Sy thay d6i m6 men phanh M khi c6
doc ¢, dat gié tri cuc dai (diém 3), bo chong ham ctng banh xe

con hé s6 bam ngang ciing ¢ gia tri khd cao (duong 0-1). Néu ting luc phanh 1én nita
thi gi4 tri cuia hé s6 bam doc va bam ngang s& giam, banh xe s& bi truot nhiéu hon va
tién toi truot 16 hoan toan (duong dut nét).

Luc nay bd diéu khién s& phat ra 1énh giam ap suét trong dan dong phanh 1am
cho luc phanh giam (theo dudng 1-2-3), do d6 dd trugt twong ddi cua banh xe giam.
Khi d6 truot twong ddi giam xudng nho hon 20% thi bo diéu khién lai phat ra 1énh ting
ap suat trong din dong phanh lam cho lyc phanh ting Ién (theo dudng 3-1), khi d6 gia
tri d6 truot trong d6i lai ting 1én, chu ky diéu khién lip lai.

Nhu vdy, qué trinh diéu chinh luc phanh dé banh xe khong bji him cimg ludn
dién ra khi gi4 tri d6 truot tvong ddi A dao dong xung quanh mot gia tri d6 xac dinh

trude (Ao), khi d6 gia tri 4o bam doc cling dao dong xung quanh gia tri cuc dai ¢,
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(theo duong 3-2-1-3). Vi vy luc phanh ludn dugc duy tri ¢ gia tri cuc dai nén hiéu
qua phanh cao.

Hinh 7.11 trinh bay sy thay d6i toc Vi
do goc cua banh xe, tdc do cua 6 to va do W
truot twong ddi cua banh xe theo thoi
gian phanh khi c6 bd chong hém cing
banh xe khi phanh.

Téc d6 goc wp thay doi theo duong

\ )

gon séng cho dén khi gia tri bang khong, 0
con A thay ddi theo gia tri Ao trong mot
gi61 han hep, ddm bao hé s6 bam cao tuc
1a hiéu qua phanh cao.

Khi str dung bd chong hdm cing

banh xe thi quang dudng phanh s& gidm 0 t=
di khoang 20% doi v6i duong nhua ko \yinn 7. 11 Sy thay déi tée do goc @, ciia banh
va 40% doi voi dudng udt tuy theo toc A0 xe, téc do ciia 6t0 v va do trugt A theo thdi gian t
khi bat dau phanh khi phanh ¢6 b chong ham cing banh xe
7.5. Gian @6 phanh va chi tiéu phanh thue té

Gian do phanh 1a d6 thi chi mdi quan hé giita luc phanh Pp (hoic md men
phanh Mp) v&i thoi gian phanh t (hinh 7-12). 6 thi ndy nhan bang thuc nghiém. Nho
c¢6 gian d6 phanh ta c6 thé hiéu duoc ban chat ctia qua trinh phanh

Can phai hiéu rang gian d0 Pwi

phanh ciing 13 dd thi thé hién mdi

quan hé giira gia tbc chdm dan véi
thoi gian t. Piém O trén hinh 7.12
tmg v6i lic nguoi lai nhin thay

chudng ngai vat phia trudc va nhan

thirc dugc rang can phai phanh. g
i ‘ t: | ir is is ‘ f

Hinh 7. 12. Gian do phanh
t1 - thoi gian phan xa cta nguoi 1ai tir khi bat dau thay chudng ngai vat téi khi

tac dung vao ban dap phanh, thoi gian ndy phu thude vao trinh do cta nguoi 1ai. Thoi
gian t; thuong nam trong gidi han tir 0,3 + 0,85

t, - Thoi gian cham tac dung ctia din dong phanh, tirc 1a tir lic nguoi 1ai bat dau
tac dung vao ban dap phanh t6i khi ma phanh 4p sat vao trong phanh. Vi phanh dau t
=0,03s va dbi voi phanh khi t, = 0,3s

ts - Thoi gian tang lyc phanh hodc ting gia tbc cham dan. V&i phanh dau
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t3 = 0,2s va ddi v6i phanh khi t; = 0,5 + 1s

t4 - Thoi gian phanh hoan toan trng véi luc phanh cuc dai. Trong thoi gian nay

luc phanh Pp va gia toc chdm dan j c6 gia tri khéng doi.

ts - Thoi gian nha phanh, lwc phanh giam dén khong. Vi phanh dau ts = 0,25 va

d6i v6i phanh khi ts = 1,5 = 2s

Khi 6 t6 dirng han roi nha phanh thi thoi gian ts khong anh huéng téi quing

duong phanh. Nhu véy thoi gian phanh ké tir khi ngudi 14i nhin duogce tin hiéu dén khi

xe dimng hin kéo dai trong thoi gian t nhu sau:
[ Gl 3 o F T ol VR o

Tir gian dd phanh thiy rang thoi gian ti, t2 lyc phanh hodc gia toc chdm dan

(7-46)

bang khong. Lyc phanh va gia toc chdm dan bat dau ting tir thoi diém A 1a diém khoi

dau cua thoi gian ts, cudi thoi gian t3 lyc phanh va gia toc cham dan co6 gia tri cuc dai

va gitt khong d6i trong subt thoi gian ta, cudi thoi gian ta thi lyc phanh va gia tdc cham

dan bat dau gidm va tdi1 cuoi thoi gian ts ¢6 gid tri bang khong

Néu ké dén thoi gian cham tac dung cta din dong phanh t» thi quang duong

phanh thuc té tinh tir khi tic dung 1én ban dap phanh toi khi xe dimg han dugc xéac

dinh theo cong thirc sau:

2
S=vity + kv
294

(7-47)

Trong d6: ks - hé s6 hiéu chinh quing dwong phanh, xdc dinh bang thuc nghiém;
doi véi xe du lich ks = 1,1 = 1,2, doi vdi xe tdi va xe khach ks= 1,4 +1,6
S - Qudng dwong phanh thuc té

Tiéu chuan cho phép vé hiéu qua phanh 6 t6 trong diéu kién sir dung ban hanh

b6i bd GTVT Viét nam (6) trinh bay & bang 7-1. Tiéu chuan nay tng véi ché do kiém

tra phanh khi 6 t6 chay khong tai trén duong nhwa khé nam ngang & vén tdc bat dau

phanh la 8,33 m/s (~30 km/h)

Bing 7. 1: Tiéu chudn vé hiéu qud phanh (B¢ GTVTVN, 1995)

Loaid to Quing dudng phanh | Gia toc chim dan cuc dai
' (m) khéng 16n hon (m/s?) khong nho hon

- Otd con va céc 6 t6 khéc thiét ké
trén co s¢ 0 tO con 7,2 58

- Oto tai, trong lugng toan by nho
hon 80kN (8000KG) va 6 to khach co
chiéu dai khong qua 7,5m 9,5 5,0

- O t6 tai hoic doan xe cé trong
lugng toan bg 16n hon 80kN va o to
khach c6 chiéu dai 16n hon 7,5m 11 4.2
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Cén cht y rang tiéu chuan hiéu qua phanh ¢ mdi nudc khac nhau. Viéc dé ra
tiéu chuan phanh cu thé cho timg nudc tuy thudc vao nhiéu van dé nhu: ngudn cung
cép 0 t0 st dung (0 to nhiéu chung loai cua nhiéu nudc), diéu kién duong x4, trinh do
td churc kiém tra k¥ thuat, trang thiét bi kiém tra.

Tiéu chuin vé hiéu qua phanh khi thiét ké ché tao cling chit ché hon nhiéu va
doi hoi phai thoa man hiéu qua phanh ¢ ba ché d6 thir: 0, I, II. Ché d6 thir 0 1a ché do
thir khi phanh nguoi (nhiét do trong phanh <100°C), ché d¢ thur I 1a thir khi phanh
noéng va ché do thi II 1a thir khi phanh trén doc dai. Khi thtr ¢ ché do I thi tiéu chuan
vé quing dudng phanh ting 1én 25% so véi ché do thu 0, va khi thir theo ché d6 thir II
thi tang 1€n 33%.

Gian do phanh va tiéu chuin vé hiéu qua phanh néi trén 1a Gmg véi co cau
phanh kho, con khi co cdu phanh bi udt (thudng & cac vung nhiét déi mua nhiéu nhu &
nudc ta) thi gian d6 phanh khong con dang nhu hinh 7-12 trong lan dap dau tién ma c6
dang d0 thi nhu hinh 7-13. Muén tr¢ lai dang d6 thi nhu hinh 7-12 can phai dap phanh

nhi€u lan.

R —

0 t.s

J

Hinh 7. 13. Gian d6 phanh khi co cau phanh bé cimg

Trén hinh 7-13 trinh bay gian do phanh khi phanh bi wét. O lan dap dau tién
(hinh 7-13) gian d6 phanh c6 dang nhu duong I, & 1an hai c6 dang nhu duong II va
phai dén lan dap thir naim gian d6 méi c6 dang nhu binh thudong (dudng V). S6 1an can
dap phanh dé gian do tro lai dang binh thuong tuy thude vao muc do wét ciia méa phanh
va trong phanh (d6i bé mit ma sat).

Tir gian d6 phanh hinh 7-13 thdy rang hiéu qua phanh & lan dap dau tién rat
thap, tic 1a quang dudng phanh sé rat dai, do lyc phanh hodc gia toc cham dan rat nho.
O lan dap dau tién quing duong phanh co thé dai gap 1,6 + 1,8 1an so v&i co cau phanh kho.

bay l1a diéu can chu v khi str dung 6 t6 ¢ vung nhiét d6i, mua nhiéu, dé dam béao
an toan trong chuyén dong.
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CAU HOI ON TAP
Trinh bay khai niém vé sy phanh 6 t0.

Phan tich cac di€u kién dé dam bao su phanh 6 t6 to1 uvu.

Trinh bay céc chi tiéu danh gia chat lugng ctia qua trinh phanh & 6 t6.

Phén tich co s& 1y thuyét ciia diéu hoa luc phanh.
Phan tich co s& 1y thuyét ctia hé théng phanh ABS.
Phén tich mét s6 chi tiéu phanh 6 t6 thuc té.

Trinh bay su phanh 6 t6 khi khong mé ly hop.
Phén tich tinh 6n dinh cta 6 t6 khi phanh.
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Chuong 8
DAO PONG OTO
8.1. Khai ni¢m vé tinh ém diu chuyén dong

Khi 6t6 chuyén dong trén duong khong bang phiang thuong chiu nhiing tai
trong dao dong do do map mo bé mit duong sinh ra. Nhitng dao dong nay giy anh
huong sau t6i hanh khach, hang hod, tudi tho ctia xe. Qua s6 liéu thong ké cho thay khi
6t0 tai chay trén dudng sdu so voi liic chay trén dudng tét thi van tdc trung binh giam
40+50%, quing dudng chay gitta hai lan dai tu giam 35+40%, suét tiéu hao nhién liéu
ting 50+70% do vdy ning sudt van chuyén giam 35+40% va gia thanh van chuyén
ting 50+60%. Cac két qua nghién ctru cho thiy con nguoi 1am viéc 1au trong méi
truong dao dong cua 6td s& mic nhitng chimg bénh vé than kinh va ndo. Vi vy tinh
ém diu chuyén dong 13 mot trong nhing chi tiéu quan trong ctia 6to.

Tinh ém diu chuyén dong phu thudc vao két cu cua xe, trudc hét 1a hé théng
treo, vao cach bd tri chung va vao dac diém cuong d§ cua mat duong kich thich va
cudi cung phu thudc vao ky thuat cua nguoi 14i.

Thong thuong dé dénh gia tinh ém diu chuyén dong ciia 6t0 ta thudng ding mot
s6 chi tiéu sau day:

8.1.1. Tén s6 dao dong thich hop

Con nguoi tir nho da quen véi nhip diéu budce di, trung binh ¢t mét phut con
ngudi co thé thuc hién duoc khoang 60+85 budc di. Ngudi ta quan niém rang khi con
nguoi thye hién mot bude di tic 1a thuc hién mdt dao dong. Nhu vay co thé noi ré“mg
tir nhd con nguoi di quen voi dao dong co tan sé 6085 dao dong/phut. Trong thuc té
khi thiét ké hé théng treo nguoi ta thuong lay tan sé dao dong thich hop 1a 60+85 dao
dong/phit dbi voi xe du lich va 85 +120 dao dong/phat ddi véi xe tai.

8.1.2. Gia tdc thich hop

Chi tiéu danh gia d6 ém diu chuyén dong dua vao cac gia tri ciia gia toc thang
dung cua dao dong va co sb 1an va dap do d6 map mé cua bé mat dudng gay ra trén
mot km duong chay (d6 thi hinh 8-1).

Mubn danh gia dugec mot xe c6 dat dugc tinh ém diu chuyén dong hay khong,
nguoi ta cho 6t6 chay trén mot doan duong nhat dinh, trong thoi gian d6 dung cu do
dt trén 6t6 s& ghi lai s6 lan va dap (i) tinh trung binh trén 1km dudng va gia toc thang
dirmg ciia xe twong Gng. Dya vao hai thong s do, nguoi ta so sanh véi do thi chuin
xem xe thi nghiém dat dugc d¢ ém diu ¢ thang bac nao.

Thi du trén mdt doan dudong nhét dinh ta do dugc i=10 lan va dap/km; gia tbe
théng dirmg J=4m/s?, trén dd thi ta xac dinh duoc diém A, nhu vay xe thi nghiém cé
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muc do ém diu chuyén dong theo chi tiéu trén cho ta dugc két qué nhanh, tuy nhién
chua that chinh xac vi theo phuong phap nay chua tinh té1 thoi gian tac dong cua gia
toc thang ding J.

J(m/s)

0 5 10 15 20 25 30  Solanvadip/km

Hinh 8. 1. 6 thi ddc trung mtc ém diu chuyén dong cua 6to

8.1.3. Chi tiéu tinh ém diu chuyén ddng dwa vio gia toc dao dong va thoi gian tac
dong cua ching

Khi ngéi lau trén 6t6, dac biét 1a vo1 nguoi 1ai, dao dong s€ lam cho ngudi mét
moi dan dén giam nang sudt 1am viéc hodc anh hudng lau dai t6i sirc khoé.

Céc thi nghiém kéo dai trong 8 gid lién cho thay nhay cam hon ca dbi voi nguoi
lai 1a dai tan s6 4+8Hz. Trong gidi tan s6 ndy cac gia tri cho phép cia gia toc thang
ding nhu sau:

Dé chiu : 0,1 m/s?
Gay mét moi : 0,315 m/s?
Gay anh hudng t6i strc khoé: 0,63 m/s?
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8.2. So' @6 dao dong twong ddi ciia 6td

8.2.1. Dao ddng ctia 6t6 trong h¢ toa d¢ khong gian

Hinh 8. 2. Hé dao dong khong gian cua 6t 2 ciu
H¢ dao dong cua 6t6 khi chuyén dong la hé dao dong nhi€u bac tu do rat phirc

tap (hinh 8-2).
Pé ¢ thé tim ra duoc quy luat va nguyén nhan chu yéu giy dao dong, ta xét

dao dong nay trong cic mit phang toa d6 d6 nhu nhiing dao dong riéng biét. Trong
mit phang ZX c6 hai dao dong, d6 1a dao dong theo phuong thang dung theo truc Z va
dao dong c6 goc xoay quanh tryc Y. Tuong ty nhu vay ¢ cic mat ZY va YX déu co
cac dao dong ngang, doc va dao dong goc quanh cac truc X, Y. T4t ca nhitng dao dong
trén déu anh hudng téi con nguoi song muc do anh huong co khac nhau. Khi nghién
ctru tinh ém diu chuyén dong, qua nhiéu thi nghiém ngudi ta nhan thdy so véi dao
dong trong mat phang XZ thi dao dong thanh phan trong mit phang XY va ZY la
khong déng ké va co thé bo qua.
8.2.2. Khai niém vé khdi lwong dwoc treo va khoi lrong khong dwoc treo

Trong so d6 dao dong, ngudi ta chia khéi lwong cua 6t6 thanh hai phan: Khéi
luong duogc treo M va khéi lugng khong duoc treo m.

8.2.2.1. Khéi lwong dwoc treo

Khéi luong duoc treo M gém nhirng cum, nhimng chi tiét ma trong luong cua
ching tac dong 1én hé théng treo nhu khung, thung, cabin, dong co, hdp s6 va mot sb
chi tiét gan lién vé&i chiing. Nhimg cum maéy va chi tiét ké trén duoc lap dat véi nhau
bang nhirg dém cao su dan hdi, da ni hodc gidy bia cong nghiép... Hon nita, trén thuc
té ban than timg cum va timg chi tiét ciing khong phai cimg hoan toan ma c¢6 sy dan
hoi, bién dang riéng nhung so vdi sy bién dang cua hé théng treo thi chung rat nho bé,
c6 thé bo qua. Trong hé dao dong tuwong duong, khdi lwong duge treo xem nhu 13 mot
vét thé déng nhét, cung hoan toan duoc biéu dién nhu mot thanh AB ¢6 khdi luong M
tap trung vao trong tdm T. Cac diém A,B tng véi vi tri cau trude va cau sau cia xe.
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Tai vi tri cau trudc va cau sau cua xe ¢o6 cac khoi luong M1 va My, toa do trong tam

ctia cac phan dugc treo duoc thé hién qua cac kich thude a,b (Hinh 8-3).

E——ee
|

- _ég_Ml) - - ":'_1:;1}1[

I a

! L

~ Hinh 8. 3. Mo hinh ho khéi lugng dugc treo
8.2.2.2. Khoi lwgng khong duoc treo

Khéi lugng khong duoc treo m bao gom

nhitng cum, chi tiét may ma trong luong cta ching

khong tic dong 1én hé thong treo d6 1a cau, hé

thong chuyén dong va mot phan cac ding. Cing

nhu & phan khoi luong dugc treo, ta bo qua anh

huong cta cac bién dang riéng cua cac cum va moi

nbi dan hoi giita ching, coi phan khong duoc treo ,
Hinh 8. 4. M6 hinh hoa khoi

12 mot vat thé dong nhat cting hoan toan co khbi lwong khong duoc treo

lrong m tap trung vao tam banh xe (Hinh 8-4)
8.2.2.3. Hé s6 khéi lwong
Ty $6 gitra khoi luong dugc treo M va khdi luong khong dugc treo m goi 1a hé¢

s6 khéi luong d.
d= M (8-1)
m

1 'l?/‘ Piém ndi véi khung

Hé s6 khdi lugng co6 anh hudng 16n toi

tinh ém diu chuyén dong. Giam khdi luong }

khong duogc treo s€ giam duoc luc va dap truyén C | |:K:|

1én khung vo, con tang khéi luong duge treo s& }

giam dugc dao dong khung vo, cho nén trong Wf

qua trinh thiét ké xe, nguoi ta c6 khuynh hudng 2 DiemnoivGi ciu

Hinh 8. 5. So @ dao dong twong

tang hé sd nay, ma trudc hét 1a giam trong luong .
duong cua hé thong treo

phan khong dugc treo.
Thong thudng d = 6,5 + 7,5 dbi voi xe du lich khi ddy tai va bang 4 + 5 ddi véi
xe van tai ddy tai.
8.2.3. So' 46 dao ddng ciia hé théng treo
Trong so db dao dong twong duong cta hé théng treo thi bd phan dan hdi cua
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hé thong treo dugc biéu dién nhu 12 mot 10 xo ¢ hé sé cting C1 va bo phan giam chén
voi1 dai lugng dic trung 1a hé sb can K. Hé théng treo duoc biéu dién nhu & hinh 8-5.
Diém 1 14 diém nbi hé thong treo voi khung xe, con diém 2 1a diém dit cua hé thong
treo 1én cau xe.
8.2.5. So' d6 dao dong twong dwong.

8.2.5.1. Oté hai ciu

V61 nhitng khai niém vira néu trén, hé¢ dao dong ctia 6t6 hai cau duoc biéu dién
trén hinh (8.6).

N [rom— o
G ::E? f(| i C2 Ks
| my E | myz |
a /ﬁ b 4

T

Hinh 8. 6. So d6 dao dong tuong duong cia 6td
Trong do:
M - Khéi lugng dugc treo tdn bod ctia otd.
M1,M2 - Khoi luong dugc treo dugc phan ra cau trudce va ciu sau.
m1,m2 - Khéi lugng khéng duoc treo clia cau trudc va cu sau.
C1,C2 - Hé s6 cting ctia thanh phan dan hoi ctia hé thdng treo trude va sau.
Cl1,CI2 - Hé sb ctmg cua 16p trude va 16p sau.
K1,K2 - Hé s can cta thanh phan can cta hé thong treo trudc va sau.
8.2.5.2. Ot ba cdu véi cum hai cau sau ding hé thong treo cin bang:
So do dao dong twong dwong cta xe ba cau voi hé thng treo cho hai cau sau la

hé thdng treo cin bang duogc biéu dién trén hinh 8.7.

g

Hinh 8. 7. So do dao dong twong duong ctia cum hai cau sau ding hé thong treo can bang
Trong do:
M2 — Khéi lwong duwoc treo phdn ra hai cau sau.
m2, m3 - Khoi luwong khong duoc treo tai vi tri cau gitta va cau sau.
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C2 — Hé 56 citng ciia hé thong treo sau.

K2 — H¢ 56 can cuia hé th(fng treo sau.

CI2, CI3 - Hé s6 citng ciia lop cdu giiva va cau sau.

KI2, KI3 - Hé 56 cdn cuia lop cdu gifka va cdu sau.
8.3. Phuwong trinh dao dfng ciia 6t6.

Pé xac 1ap dugc quy luat dao dong cuia 6td, ta xét so d6 dao dong don gian cua
6t6 nhu ¢ hinh 8-8.

Ciz

B e A

T
]
e
[}
'

L

Hinh 8. 8. So d6 dao dong don gian cta 6to

So dd tinh toan duoc xéac 1ap voi nhitng gia thiét don gian sau:

- Chua dé ¥ t6i luc kich dong do map mé ciia mat duong gy ra khi xe chuyén dong.
- Chua dé y dén khdi lugng khong dugc treo.
- Chua dé y dén lyc can cta giam chan.

Vi nhitng gia thiét don gian trén, dao dong cuia 6t6 duoc coi nhu giao dong cua
thanh AB dit trén hai gdi tya dan hdi twong ing véi tim cau trudc va cau sau. Hé sd
ctmg thu gon cua hé thdng treo va 16p duoc ky hiéu 1a Cy, Ca.

Khdi luong duogc treo M tap trung tai trong tam T cach cau trudc va cau sau cla
xe cac khoang cach tuong ung la a va b.

Khi ¢6 lyc kich thich, dau tién doan thang AB chuyén dong téi vi tri méi 1a
A1B1 gém hai chuyén dong thanh phan:

- Chuyén dong tinh tién tir AB t6i A’B’ v6i mot doan dich chuyén 13 z dudi
tac dong cua lyc quan tinh la Mz.

- Chuyén dong quay mot goc ¢ quanh truc Y di qua trong tim T lam thanh
AB chuyén tir A’B’ t&i A1B;

Theo so d6 tinh toan trén ta co:

- Dich chuyén thang dimg z1, z> clia vi tri A va B dugc xac dinh nhu sau:
z1=z-alg.¢o~ zZ—-a.p
22=z2+big.o~ z+h.o (8-2)

GOcC ¢ qua nho nén tgp ~@
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- Chuyén dong thang dting va chuyén dong quay cua khéi luong dugc treo M

dugc biéu thi bang hé phuong trinh nhu sau:

M,+C;z, +C,z,=0 8.3
M =C,z,a- C,z,b (8-3)
Trong do:

dz®
a

(8-4)
dp® .
a2 7

Trong d6: p - bdn kinh qudn tinh ciia khoi lwong dwoc treo doi véi truc Y di qua trong
tam T
Pao ham hai lan phuong trinh (8-2) theo thoi gian ta duge:
nor af’?} (8-5)
i,=71-ap
Ttr h¢ phuong trinh (8-3) ta ¢6 cac gia tri sau:

7= —ﬁ(clzl +C,z,)
X (8-6)
P= W(Clzla—czzzb)
Thay thé cac gid tri ctia 7 va ¢ tai biéu thirc (8-6) vao hé phuong trinh (8-5) ta
co:
1

Zl:_ﬁ

a
(Clzl + CZZZ)_M—pz(Clzla_CZZZb)
. 1 b
Z, = _M(Clzl +C222)+W(C1Z1a_czzzb)

Sau khi khai trién va rat gon ta duoc hé phwong trinh:

, a’ ab
Mz, + Clzl(1+ ?J + szz[l— ?j

, b? ab
MZ, + C222(1+ ?j + Clzl(l—?j

Thay gi4 tri z tir phuwong trinh thir hai vao phuong trinh thir nhét trong hé

0
(8-7)
0

phuong trinh (8-7) va gia tri z1 tir phuong trinh thir nhéat vao phuong trinh thir hai
trong hé phuong trinh (8-7) va rtt gon ta co:
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ab—p? .. N c,L?
p° +Db? 2 M(,o2+b2
ab-p? .. C,L?

2 221+ 2 2
p-+b M(p +Db

Z, +

z,=0
) (8-8)

Z,+ )22:0

Tir hé phuong trinh (8-8) ta thy ring dao dong cua hai diém A va B tuong Gng
vo1 dao dong cua cac khdi lugng dugce treo phan ra cau trude, cau sau cd anh huong
1An nhau. Nghia 13 trong qua trinh chuyén dong khi cau trude gip d6 map mo bé mat
duong dao dong xuat hién & cau trudce cling s& gy ra dao dong & ciu sau va nguoc lai

anh huong ciia dao dong qua lai cta hai cau duoc dic trung bang hé sd lién két u:

ab— p?

#= p’ +Ilt))2
) (8-9)

ab-p

He = p+a’

Trong truong hop g4 = u, =0tlic 14 p? =ab thi sdy ra truong hop dao dong &
cac cau xe doc 1ap 1an nhau. Trong thyc té truong hop nay khong sy ra ma dao dong &
cac cau xe déu c6 anh hudng qua lai véi nhau, nghia 1a g # 1, #0vi vay p?#0. Bén
kinh quén tinh trong truong hop nay duoc tinh theo biéu thirc:

p’ =abs (8-10)
O day: & - hé s6 phdn bé khéi lwong.

O cac 6to hién nay ¢ = 0,8 + 1,2. H& ¢ anh huong 16n dén dao dong cua 6t0.
Khi & =1 thi dao dong ¢ cac cau xe doc lap v6i nhau.

Tan s6 dao dong riéng cua cac phan khéi lugng duoc treo phan ra cau trudc va
cau sau dugc tinh theo biéu thirc:

._ Gl
@ M ipz +b? )
(8-11)
2 _ C2L2

YT mlpt e
O day:
, - tan sé dao dong dac trung cho dao dong cua khoi luong duoc treo tai diém
A khi diém B c6 dinh.
@, - tan sé dao dong dac trung cho dao dong cua khoi luong duoc treo tai diém
B khi diém A c6 dinh.
Thay céc biéu thirc (8-9) va (8-11) vao (8-8) ta duoc:
2+, +o’z,=0 }

8-12
Z,+ 2, + @52, =0 (8-12)
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Nghiém tong quat ctia hé phuong trinh (VIII-12) c6 dang:
z1 = Asin Q;t+ Bsin Q,t
z> = Csin Q,t+ Dsin Q,t
Trong do:
Q,, Q, - tdn s6 dao dong lién két
AB,C va D — nhiing hing sé
Phuong trinh dac tinh cua hé phuong trinh (8-12) 1a phuong trinh trung phuong
co dang:
ol + 0] a2 o .}
1=, 1=,

Giai phuong trinh (8-13) ta duoc biéu thirc dé tinh cac tin s6 dao dong lién két

Q' =0 (8-13)

nhu sau:

1 2
O, = | @ + o @ + o | +dupof o] 8-14
- 2(1—u1u2)[(w1 vo? Je (o + 02 + b0 wz} (8-14)

Biéu thirc trén cho thiy dao dong cta 6to 1a rat phirc tap 14 hai dao dong diéu

hoa c¢6 tan s6 dao dong lién két Q,, Q,. Tan sd dao dong lién két cua 6t6 phy thude
vao nhiéu yéu té ma trudc hét phu thudc vao cic thong sb ciu tao cua 6t nhu khobi
luong duogc treo, toa do trong tam cua phﬁn duoc treo, ban kinh quan tinh cua phﬁn
dugc treo, do cung cia hé thng treo... Trudng hop s, = 4, =0 thi dao dong xdy ra &

cac cau xe doc lap, khi d6 phuong trinh cia 6t6 don gian hon nhiéu (hinh 8-8).

~ Aty _l__T(M’___B(Mﬂ__
s G S S

=V

C, Zl:> TMI Z||

Wiz iz

1
|
|
|

N

“1

)

e I

Hinh 8. 9. So dd dao dong ddc lap cua 6to tai cau trudc

Phuong trinh dao dong ctia xe ¢ cau trudce cd dang:

M,Z, +C,z, =0 (8-15)
Tan sb dao dong riéng duogc tinh bang biéu thic:
2_GC
= — 8'16
2] M, ( )

Luc d6 phuong trinh (8-15) c¢6 dang:
7, +wlz,=0 (8-17)

Nghiém cua phuong trinh trén la:
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71 = Asino; t (8-18)

Nhu vay dao dong c6 quy luit theo ham sb sin diéu hoa véi chu ky dao dong:

T, =2 _27 M (8-19)
2] G

S6 1an dao dong trong mdt phat dugc xac dinh theo biéu thirc:

n =" (8-20)
ftl

Trong d6: fu - d6 véng tinh ciia hé thong treo trudc

Dbi v6i 6t6 du lich d6 vong tinh khi tai day co gia tri trong khoang 20 + 25 cm,

d6i voi xe tai tir 8 + 12 cm, d6i v6i xe khach tir 11 = 15 cm. Dao dong cau sau ta ciing

x¢t tuong tu.

Két lugn:

- Dao dong 6t6 1a rat phuc tap, trong pham vi bai giang chi dé cap dén dao dong

lién két trong cac mit phang.

- Tan s6 dao dong thich hop ddi véi xe du lich 1a 60 + 85 dao dong/phut con ddi

voi1 xe tai la 85 +120 dao dong/phut.

- Dao dong 6t6 anh hudng rat 1on téi chat luong str dung vi vdy trong qué trinh

thiét ké va tinh toan can dam bao chi tiéu ém diu.

el

CAU HOI ON TAP
Trinh bay céc chi tiéu vé d6 ém diu chuyén dong ctia 6to.
V& so d6 dao dong tuong duong ctia 6t0.
Xéc dinh dao dong cua 6 t6 khi khong c6 luc can.

Trinh bay dao dong cua 6 t6 khi c6 lyc can.
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Chuong 9
TINH NANG CO PONG CUA OTO
9.1. Khai ni¢m vé tinh ning co dong ciia 6td

Tinh ning co dong cta 6t6 co thé hiéu 1a kha ning chuyén dong cua chung
trong nhiing diéu kién khac nhau nhu diéu kién duong x4 kho khan va dia hinh phirc
tap. Tuy theo yéu cau sir dung ma ngudi ta thiét ké cac loai 6t6 c6 tinh ning co dong
khac nhau. Nhitng 6t hoat dong cha yéu ¢ thanh phd va ving déng bang c6 tinh ning
co dong thip nhat, con nhiing 6t6 sir dung trong cac linh vuc nhu qudc phong, nong
lam nghiép c6 tinh ning co dong cao nhat. Tinh ning co dong cia 6t anh hudng
quyét dinh t&i mot sb chi tiéu st dung co ban ciia nd: ning sudt van chuyén trén nhimng
dia hinh phtc tap, khd nang thong qua cua xe. Tuy nhién nhitng xe c6 tinh nidng co
dong cao thi tinh kinh té nhién liéu thap.

Tinh ning co dong ctia 6t0 phy thudc vao nhiéu nhan tb, trong d6 cha yéu 1a
thong s6 hinh hoc cua 6td, dic diém vé két cAu cua mot s6 cum chi tiét, chét luong kéo
va kha ndng bam cua xe. Ngoai ra trinh d¢ thanh thao cia nguoi 1ai cling anh hudéng
nhiéu tdi tinh nang co dong cua 6tH.

9.2. Cac nhan t6 anh hwéng téi tinh ning co dong ciia 6td

= Y Tz |
Pl/ Pz/

Hinh 9. 1. Cac thong s hinh hoc vé tinh ning co dong cia 6to

9.2.1. Anh hwéng ciia cac thong s6 hinh hoc
9.2.1.1. Khodng sdng gam xe K
Khoang sang gam xe 1a khoang cach tir diém thdp nhit ca xe dén mit
duong. Khoang cach nay diac trung cho d6 nhap nhé 16n nhat ciia mat duong ma xe co
thé vuot qua dugc. Tuy theo tinh ning co dong cua ting loai xe ma khoang sang gam

xe c6 thé thay d6i trong mot pham vi rong:

Dbi véi xe du lich: K= 175+ 210 mm
Dbi voi xe tai thong dung: K= 240 + 275 mm
Déi véi xe chuyén dung: K> 300 mm
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9.2.1.2. Ban kinh co dpng doc p1 va co dpng ngangp;

Ban kinh co dong doc va ngang dac trung cho hinh dang ctia chudng ngai
vat ma xe ¢ thé vuot qua duge. D6 13 ban kinh cua nhitng dudng tron tiép tuyén véi
cac banh xe va diém thap nhit ciia gdm xe trong mit phang doc va ngang. Cu thé:

- Ban kinh co dong doc p1 1a ban kinh 16n nhat cia mit try tiép tuyén véi
cac banh xe trudc va banh xe sau va di qua diém thap nhét cia gdm xe trong mit
phang doc.

- Ban kinh co dong ngang p2 1a ban kinh 16n nhit cia mat try tiép xtc véi
mat trongcua 16p xe bén phai va 16p xe bén trai va di qua diém thap nhat cua gam xe
trong mat phang ngang.

Cac ban kinh nay cang nho thi tinh nang co dong cua 6t6 cang cao.

O nhiing 6 t6 c6 cong thirc banh xe 4x2, ban kinh co dong doc thudng ndm
trong gidi han sau:

- O t6 du lich: loai nho tir 2,5 dén 3,5 m, loai trung binh tir 3,0 dén 5,5 m va
loai 1én tir 5,5 dén 8,5 m.

- O to tai: tai trong nho pl tr 2,5+3,5 m; tai trong trung binh tir 3,0+5,5 m;
tai trong 16n tur 5,0+6,0 m.

O nhitng 6 t6 ¢6 tinh ning co dong cao, ban kinh co dong doc nhod hon so véi
loai 6 t6 tuwong tu nhung co tinh ning co dong thap, trong da sb cic trudng hop ban
kinh nay khéng vuot qua tri pl tir 2,0--3,6 m (theo [1], trang 125)

9.2.1.3. Géc co dong trudc Bva goc co dong sau o

Khi 6t6 can phai vuot qua nhitng chudng ngai vat 16n nhu duong hao, go dong,
cau pha, ... thi nhitng phan nhé ra phia sau gidi han chiéu dai co s& cua xe co thé va
quét vao cac vat can. Vi vay, tinh ning co dong ciia xe dé vuot qua nhimng chudng ngai
nay phu thudc rat nhiéu vao tri s6 cua cac goc co dong phia trude va phia sau.

- Goc co dong trude (B) 1a goc nhod nhat tao boi mat dudng véi mat phing tiép
tuyén ctia banh xe trude va di qua diém nho ra nao ddy ciia dudng bao phia trude ctia 6 t6.

- Goc co dong sau (o) 1a goc nho nhét tao boi mat dudng véi mat phang tiép
tuyén cta banh xe sau va di qua diém nho ra nao ddy cua duong bao phia sau 6 to.

O nhitng 6 t6 hién nay, cac goc co dong a, B co nhitng gia tri sau (theo [1],
trang 125):

Loai 6 t0 a B

O 6 du lich ¢6 tinh ning co dong thap 15+20° 20+30°
O 6 tai c6 tinh ning co dong thap 20+40° 40+50°
O t6 co tinh ning co dong cao khong nho hon 35+40° 45+5Q°

Dé nang cao tinh nang co dong cua xe, dac bi¢t 1a cac loai xe thuong xuyén lam

122



viéc trén cac dia hinh phire tap, ngudi ta can lam cac goc co dong trudce va sau 1on dén
murc ¢o thé.
9.2.2. Anh hwéng ciia cac thong so két cau
9.2.2.1. Anh hwéng ciia banh xe chii dpng phia trieéc
Céc xe ¢ banh xe chit dong phia trudc co kha ning khic phuc nhitng chudng
ngai thang dung tot hon rat nhiéu so véi cac xe c¢6 banh trudc bi dong.

«  Trudng hop banh xe trudce la banh bi dong

Gy

Hinh 9. 2. So dd cac luc tac dung 1én banh xe khi khéc phuc céac lyc can thang dtng
a) Doi voi banh xe trudc bi dong b) Doi voi banh xe trudc chu dong

Hinh 9-2a 1a so d6 cac luc tac dung 1én banh xe bi dong phia trude khi khic
phuc chuéng ngai vat thang dimg c6 do cao h. O truong hop ndy, cac luc tac dung 1én
banh xe bao gom:

- Tai trong Gp phan bd 1én banh xe trude.

- Lyc day tir khung xe T

- Phan lyc ttr chudng ngai vat (phan lyc cia mat duong) tdc dung 1én banh xe R

R=Z+X
Tir diéu kién can bang cta banh xe ta co:
Zy = Gp va X=T
Theo so dd luc hinh 9-2a:
Z=Xtga, =Ttga, > G, =Ttg,

hodc T= Gy
(sfo )

Tu tam giac ACO ta c6:
CO r—h
9o, = = (9-1)

CA  J2rh-h?

Do d6:
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T

- 9-2
e, (9-2)

Trong d6:  r—la ban kinh banh xe
h —la doé cao cua chudng ngai vt
Tt biéu thic 9-2 ta c6 nhan xét sau:
- Luc day tir khung xe T phu thudc vao tai trong va ban kinh banh xe cing
nhu d§ cao cua chudng ngai vat.
- Khi gap chudng ngai vat c6 do cao h = r thi T = oo, c6 nghia la xe khong
thé virot qua duge chudng ngai nay ngay ca khi banh xe cht dong c6 mé-men kéo cuc dai.
=  Truong hgp banh xe trude 1a banh chu dong
Hinh 9-2b 13 so d6 cac luc tac dung 1én banh xe chu dong phia trudc khi khac
phuc chudng ngai vat thang ding c6 do cao h. O trudng hop nay ciing cb cac lyc:
- Tai trong Gy phan bd 1én banh xe trudc.
- Lyc day tir khung xe T
- Phan luc tr chudng ngai vat (phan lyc cua mét duong) tdc dung 1én banh xe R
R=Z+X
Ngoai ra trén banh xe con ¢ mé-men xoan Mk nén ¢ diém tiép xuc giira banh
xe v&1 mat duong s€ xudt hién thém luc kéo tiép tuyén P«.
B-F B

Khi chiéu tat ca cac luc noi trén 1én mat phang ndm ngang va mit phang thang

T=X-P
G,=Z-P,

Do c¢6 thém phan luyc phu P« nén cho phép banh xe chii dong trudc dé dang

ding ta nhan duoc:

vuot qua chudng ngai vat c6 do cao béng ban kinh banh xe; déng thoi phan lyc Py ¢6
chiéu ngugc véi phan luc X nén né 1am giam lyc can chuyén dong cta banh xe.

9.2.2.2. Anh hwéng ciia két ciu vi sai cau chii dpng

Tac dung cua vi sai 1a cho phép cac banh xe chu dong & bén phai va bén trai
quay véi nhirg van toc khac nhau. Trudng hop ma sét trong nho cé thé coi vi sai phan
phéi mé-men cho mdi ban truc mot nira s6 mé-men ma nd nhan duge. Gia tri nay lai
lu6n bi gidi han boi su trugt quay ciia banh xe chii dong v6i miat duong khi hé sé bam nho.

Nhu vay, vi sai don gian & ciu chti dong lam giam rat nhiéu tinh ning co dong
ctia 6t6 khi xe hoat dong trén duong tron, udt. Dong thoi luc kéo tiép tuyén ciia banh
xe chu dong ludn bi gidi han boi banh xe c6 luc bam nho nén luc kéo tiép tuyén 6 thé
khong du dé khic phuc duoc luc can chuyén dong cua 6to.

Vi sai phan phéi mé-men xo0dn cho hai banh chu déng nhu sau:
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- Banh quay cham: M, =0,5(M +M,)
- Banh quay nhanh: M =0,5(M —M,)
Trong d6: M —la mb-men ¢ vo hop vi sai
M - 1& mO-men ma sdt trong vi sai khi c6 sw chuyén dong twong doi giiia
cdc chi tiét trong né.
Theo quan diém vé tinh ning co dong thi ma sat trong cua vi sai 1a ¢ loi vi né
cho phép truyén mé-men 16n cho banh xe khong truot va truyén mo=-men nhod cho
banh xe bi truot. & truong hop ndy, gia tri cuc dai cua luc kéo tiép tuyén tong cong

truyén dén hai banh xe chii dong 1a:

M
Pkrmx = 2P(pmin +—
Fy
Trong d6:  Pmin— la luc kéo tiép tuyén ¢ banh xe c6 luc bam nho.

o — la ban kinh lam viéc trung binh cua banh xe chu dong
Ma sat trong ciia vi sai don gian thuong khong 16n nén luc kéo tong cong chi
khoang tir 4 + 6%. Dé tang luc kéo tiép tuyén tong cong & nhitng xe c6 tinh ning co
dong cao, nguoi ta st dung loai vi sai ¢c6 ma sat trong cao dugc gai ty dong hoac gai
cudng birc. Céc vi sai ndy cho phép ting dang ké luc kéo tiép tuyén cua o6to khi xe
hoat dong trén cac loai duong tron, lﬁy 101.
9.2.2.3. Oté nhiéu cdu chii dpng
Mot trong nhitng bién phap két cdu thuong duoc sir dung dé nang cao chat
lugng bam cta 6td c6 tinh ning co dong cao 1a ting sd cau chu dong. Vi bién phap
nay, ngudi ta co thé tan dung tbi da trong luong bam cua 6td. Lyc bam cua 6t6 khi gai
céc cau chu dong dugc xac dinh nhu sau:
n n
%zg%zzﬁq
Trong d6:  n—1a sd cau chi dong ctia 6to.
®n — 12 hé s6 bam ctia cac banh xe trén timg cau
Gn — 1a trong lugng phan b 1én cac banh xe trén timg cau chu dong
9.2.2.4. Vin dé lwu théng cong suit
Hién nay trén hau hét cac 6t6 c6 nhiéu ciu chu dong, cac cau duogc ndi dong
hoc cimg vé6i nhau qua hop phan phdi, didu ndy cho thdy méi quan hé d3 xac dinh gitta
van toc goc 1a khong thay ddi trong qué trinh 1am viéc. Nhung thuc té khi cac cau da
duoc gai thi hdu nhu ludn xdy ra sy khong twong tng dong hoc giita cac banh xe trén
cac cau do nhiéu nguyén nhan giy nén: ban kinh lam viéc cua banh xe khong dong
déu, d6 mon cua 16p, ap suat hoi trong 16p, tai trong thang ding tac dung 1én cac banh
Xe,... 1am cho tdc d6 vong 1y thuyét vi = rb.cop clia cac banh xe khac nhau. Khi khong
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c6 su tuong tng dong hoc thi cac banh xe trén cac cau s& co sy truot quay hodc truot
1ét trén duong 1am xuéts hién hién tuong luu thong cong suat.

Do khong twong tmg dong hoc cang 16n thi chat lugng bam cila cac banh xe
trén cac cau cang mat dong déu. anh hudng xau nhat t&i chi tidu kéo cua banh xe 1a khi
xuat hién su truot 1ét ciia banh xe trén mot cau. Khi d6 trén thuc té xe chi con mot sb
banh chi dong vi cac banh bi truot 1ét d3 tro thanh banh bi dong.

Vi du: Nghién cuu sy chuyén dong cua 0td 4x4 khi cac banh xe trudc bi trugt
1ét. Khi cac banh xe trude bi truot 1ét thi nd trot thanh banh xe bj dong va chiu tac
dong cia lyc kéo tiép tuyén am (-Pk1) duge tao boi phan lyc ciia dudng va co chiéu
nguoc véi chiéu chuyén dong cua 6t6. Luc nay tao nén mot mo-men xoan truyén téi
banh xe chu dong phia sau qua hé théng truyén luc. Nhu vy, cong suat dugc truyén
t61 banh xe chu dong phia sau s& do hai dong cong suét:

- Mot dong tur dong co

- Mot dong tir cac banh xe phia trudce.

Ca hai dong cong suat nay duoc truyén toi banh xe sau tao nén luc kéo duong.

Mot phan lyc kéo tiép tuyén Py2 dugc truyén qua khung xe t6i cic banh xe
truge dé khic phuc luc can tao nén boi luc kéo am (-Px1). Nhu vay cong suét duoc tao
nén bdi phan luc —Px1 ciia mét duong tac dung 1€n cac banh xe bi truot 1ét s& luu thong
theo mot dong khép kin: tir banh xe trudc bi trugt 1ét qua h¢ théng truyen lyc to1 cac
banh xe chii dong, rdi lai tir cac banh xe chu dong qua khung xe truyén téi banh xe bi
truot 1ét. Phan cong suat nay 1a vo ich, tham chi c6 hai vi n6 khong phai 13 nguén ning
lugng bd sung cho 6td ma chi gy thém tai trong phu cho hé thdng truyén luc va lam
tang ton that co khi.

Hién tuong luu thong cong suat c¢6 hai khong nhiing ton tai & 6t6 ¢6 nhiéu cau
chu dong va cac truc ciia nd duoc ndi v6i nhau qua hé théng dong hoc cimg ma con
xuat hién ngay trong cau chu dong khi vi sai giita cic banh xe bi gai cing trong khi xe
chuyén dong trén dudng bang hoic khi quay vong.

Pé tranh hién tugng luu thong cong suit & cac 6td c6 tinh ning co dong cao thi
trong cac diéu kién lam viéc binh thuong trén mat duong t6t, khong nén str dung cing
mot lac nhiéu cau chi dong hodc gai clng vi sai giita cac banh xe.

9.3. Cac bi¢n phap nhim ning cao tinh niing co dong ciia 6td
9.3.1. Nang cao chat lwong dong lue hoc ciia 6td

Chat lugng dong luc hoc cua 6t6 cd li€n quan chdt ché tdi kha nang khéc phuc
nhing lyc can mat duong ting dot ngdt: mat duong map mo, duong déc... vi vay
nhiing xe c6 tinh ning co dong cao can phai c6 tri s6 luc kéo 16n & cac banh xe chu
dong. Piéu nay cho thiy rang muodn nang cao chat lwong dong luc hoc cua 6t6 can:

- Nang cao cong sut riéng ctia 6to
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- Tang ty so truyén cuc dai ciia hé thong truyén lyuc
- Sur dung loai hé thdng truyén luc cho phép thay doi ty sd truyén ma khong
can ngit dong cong sut truyén téi banh xe cha dong.
9.3.2. Giam 4p suit riéng phan Ién mit dwong
Khi 6t6 chuyén dong trén mat duong mém (duong dat, duong cat,...), & do cac
phan tir ciia dudng c6 mdi lién két yéu, & bi bién dang nén luc can lan 16n, lyc bam
nho. Vi vay khi ting ap suat riéng phan cua xe len mat duong sé lam ting vét lin cua
banh xe, lyc can ting va c6 thé dan dén tinh trang xe bi sa liy. Bién phap thuong ding
dé giam ap suat riéng 1én mat dudng la:
- Phén bd trong luwong hop 1y cho cac truyc.
- Str dung 16p ¢6 kich thudce va hinh dang profin thich hop.
- Giam 4p suat hoi trong 16p hodc diéu chinh ty dong ap suét nay trong khi
xe chay tuy theo diéu kién mat duong.
- Tao d¢ tring cho cac vét banh xe phia trude va phia sau.
9.3.3. Néng cao chit lwong bam ciia 6td
Khi 6t6 chuyen dong trén cac mat duong tron trugt, tinh nang co dong cua 6t6
phu thudc rat nhiéu vao kha ning bam cua banh xe chi dong v6i mit duong. Vi vay,
dé nang cao tinh ning co dong cua 6t can nang cao kha ning bam cua banh xe. Co
nhiéu bién phap nang cao kha ning bam ctia banh xe va mat duong nhur:
- Str dung céc loai 16p c6 dang hoa dic biét, thim chi trong mot sb truong
hop dac biét can co cac thiét bi chéng truot nhu lép cac vong xich, dai xich vao lép. .
- St dung loai vi sai c6 ma sat trong 16n dugc gai tu dong hodc cudng birc
dé thay cho cum vi sai thong thuong.
- Str dung xe c¢6 nhiéu cau chi dong dé tdn dung hét trong lugng cua 6td
thanh trong luong bam.
9.3.4. Tao ra cac thong so hinh hoc thich hop
Nhiing 6t6 co6 tinh nang co dong cao thuong dugc sir dung trén nhitng dia hinh
phirc tap, vivay can phai tao cho chung nhiing thong s6 hinh hoc vé tinh ning co dong
dé khi di chuyén khong bi va quét vao cac chudng ngai vat trén duong.
CAU HOI ON TAP
Dinh nghia tinh nang co dong cua 6 to.
Xac dinh cac thong s hinh hoc anh hudng dén tinh ning co dong ciia 6 to.
Giai thich kha ning co dong cta 6 t6 ¢ cau trudc chi dong.

Phéan tich anh hudng cua hi¢u suat riéng cua vi sai dén tinh ndng co dong cua 6 to.

ok~ wbhE

Trinh bay hién twong luu thong cong suat & 6 to c6 nhidu cau chu dong.
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