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Néu phat hién c6 bat ky su gian 14n nao t6i xin hoan toan chiu trach nhiém vé noi
dung dd an ctua minh.

Sinh vién thyc hién

Xiv



DANH SACH CAC HINH VE

Hinh 1.1.1 So d6 hé théng dong luc: BPong co — Hop SO — BANN X€. wovevvvveveeeeerens 3
Hinh 1.1.2 Dic tinh truyén dong Khong thir NGUYSN. .......ccceveeveevereiereeeeeseseseesee e, 3)
Hinh 1.1.3 Pac tinh ra va déc tinh dOng hoc. ......cooviviiiiiii 5
Hinh 1.2.1 H8 thOng GONE TUC......cviveeeeeiieeeieseestereseeeesse st teses s seenes e enessnes 6
Hinh 1.2.2 S0 d0 hé thOng AONE IWC .....c..eeeeeceeeeeeeeeeeeeeee e 6
Hinh 1.2.3 Pong co dit trudc, cau sau chll d0ng (4 X 2). ..ceveverereerreeeeeseeseseesesseseenens 8
Hinh 1.2.4 Dong co dit sau, cAu sau chil d0ng (4 X 2). .vcveeeeeeeeeeeeeeeeeeeeeeeeeeeeeseens 8
Hinh 1.2.5 Dong co & trudc, cAu trudc chll dONG. ....c.vvceveeveerereseieeeeeeese e, 9
Hinh 1.2.6 Hé thong truyén Iuc clia Xe VAZ 2121 . c.cvcuovcveeereseeieeesesessseseeseesnensnns 9
Hinh 1.2.7 Hé thong truyén luc ciia xe KAMAZ — 5320 .....c.oooovvvereeeeererseenierieeenens 10
Hinh 1.2.8 Hé thong truyén Iuc cia xe URAL 375 c.ouovcviveeiceseeeeeseeesseeeees e 10
Hinh 1.2.9 D6 thi sang s ctia 6 t6 ¢6 hop s6 3 cap bd tri theo cap s6 nhan. .............. 17
Hinh 1.2.10 D6 thi sang sb ctia 6 t6 khi ti s6 truyén bd tri theo cap s6 diéu hoa ........ 19
Hinh 3.1.1 Phia trudc xe NOVUS ES5....oooiiiiie e 22
Hinh 3.1.2 TONg quan ngoai thAt X€........co.ce.eveveerrrereresssssessesssssesseseessssssessensesssnens 23
Hinh 3.1.3 D&n halogen IAP treN X& .....c.vvveivveieeeieeeieeeeeees st 23
Hinh 3.1.4 Dén chiéu sang va hé thong két ndi véi RO MOOC........ovvveererrrririreeen, 24
Hinh 3.1.5 Phia sau ctia xe dau kéo Daewo0o NOVUS ........ccvvrvrverrieensirisneesinesseesssensenns 24
HINh 3.1.6 MAM K0 CUA XE ...veivveviiiiiiiieieiie sttt st 25
Hinh 3.1.7 Thung nhi€n €U tréN Xe€ ....c.eeriuieiiiiiiieiieeee s 25
Hinh 3.1.8 Mam xe tir hop Kim Sat VA CACDON .....cv.vvveevereeeesceeieeeeseese s 26
Hinh 3.1.9 Binh chtra khi nén cho phanh hoi ..........cccoooiiiiii, 26
HINh 3.1.10 VOIaNQ trONQ XE....ciuviiieiieeiieesiee sttt nreens 27
Hinh 3.1.11 Bang hién thi d0ng N0 .......cveveeveeveeeeieeeeeeeeeeteeeseseseese oo 27
Hinh 3.1.12 Ghé ngoi va girdng NAM I8N0 X€....cv.vveveeeerereersressessesessensssesseseesessessesnes 28
Hinh 3.1.13 Hé thOng tién nghi tréN Xe........oveveeveeeeiieeeeieeeeesiereseseeessesessessenessessesessnes 28
Hinh 3.2.1 HOP 86 FSOT0309.........coiiieeeeieieeieeeeeeeeeeeeeeeeee e eeses st ene e 29
Hinh 3.2.2 So d6 hop s6 nhiéu cap véi hop sé phu kiéu hanh tinh .........cccoovvevecenee. 29
Hinh 3.2.3 B banh rang hanh tinh ... 31
Hinh 3.2.4 Kiéu chuyén d6i SiNGIE H........cc.ovvveveeieeeeeeeeveeeseeesese s 32
Hinh 3.2.5 S0 d0 dudng truy@n CONG SUAL ........c.eveeeeeereereersseereeseeseeseesesssessersesesnens 32
Bang 3.2 Ti s6 truyén hop s6 FSOT0309 .........cvureieereerneeteseesiesessesssssessensessssssnens 33
Hinh 3.2.6 Tong quét hé thAng o .......c.eveveeveecieceeeee e 33
Hinh 3.2.7 Céc dudng hoi két ndi trong hop s6 kiéu Single H.......oocovevveererrrrcecennen. 34
Hinh 3.2.8 Van di8u 4P €O DO L10C........ouivieieeeeeeeeeeeeeee st 34
Hinh 3.2.9 Van chuyen @01 ........cocueveeveeveerereieeeeeeeeeeesesesessessesiesessse s s s sssesnens 35
Hinh 3.2.10 Xi lanh chuyén pham vi truy@n..........ccoceeveeevereneirisrssssssessessesseseeeesnens 35



Hinh 3.2.11 Van phan phéi va van diéu khién khi xa kiéu Single H........c..cc.ccccvuuen... 36

Hinh 3.2.11 SO @0 MACh RO 1..vvvurereeeiiceieeiesseessss s 36
Hinh 3.2.12 Két c4u ly hgp ma sat co khi véi 10 xo ép kiéu dia con..........c..ccevueenee. 37
Hinh 3.2.13 So d6 din dong co khi tro Tuc Khi nén........c.ooeveeveeeeeeeeeeeeeeeeeee e 38
Hinh 3.3.1 So d6 vi sai d6i xtg dt giita cau chil ONg. .......vvvvevreeereererereeeeeeeenen, 39
Hinh 3.3.2 C4u tao truyén TUC ChINh vuvveeicccc e 39
Hinh 3.3.3 M6 phong nguyén li 1am viéc truyén luc chinh .........coccoveevevererenreeecenne, 40
Hinh 3.3.4 So d6 ban truc giam tai hOAN tOAN. .......c.eoveveieeeeeeeeeeee e 41
Hinh 3.4.1 Db thi dic tinh kéo cla xe & cac tay $6 KhAc nhau .....ovoveveeeeeeeeeeeeeen, 43
Hinh 3.4.2 So d6 luc tac dung 18n xe khi chuyén dong 16n doc .........ccvvevveeeerreeennns 43
Hinh 3.4.3 D6 thi can bﬁng luc kéo, bam cua duong c6 do dEC 0% v, 47
Hinh 3.4.4 D) thi can bang luc kéo, bam ctia dudng ¢6 d6 d6c 5°.....vvvvevvvvrererireennns 47
Hinh 3.4.5 D6 thi can béng luc kéo, bam cua dudng c6 do S AT 48
Hinh 3.4.6 Do thi can bang cong suat xe & duong c6 dd doc 0”......vveveeveererrereeeenen, 50
Hinh 3.4.7 D6 thi nhan t6 dONg IWC NOC.......ccvvvveveeieeeeceeeeeessee s 52
Hinh 3.4.8 Do thi biéu thi d0 d6c tING tay S8 ......evveeveererererieieeieeerese s 53
Hinh 3.4.9 Khu vuc Iam viéc cua dac tinh dong luc hoc......cccovvvviiiiiii i 54
Hinh 3.4.10: D4 thi xac dinh kha nang ting toc Cla Xe.....o..vevvrerrvrrrereereressenserseeennens 55

57



MUC LUC

MO DAUL oottt 1
Chuong 1: TONG QUAN HE THONG DONG LUC TREN O TO TAI......cccconvvrenne. 2
1.1. Ly thuyét dan truyén ning luong tir dong co dén banh xe chidong................... 2
_ 1.1.1. Su truyén va bién ddi nang luong trong hé théng truynlyc ..........co.cceeeens 2
~1.2. H¢ théng dong luc trén phuong tién van tai hanghda...........cccooveevvieivccccei, 6
1.2.1. So dd dong hoc hé théng truyén luc & céc loai phuongtién...........cceereneeee 7
1.2.1.1.B6 tri hé thong truyén luc theo cOng thirc 4X2 ........co.cvveveeeveseeeeeseesene 8
1.2.1.2.B6 tri hé thong truyén luc theo cOng thirc 4X4 ........ooeveeveeeeeeeeeeeseesen, 9
1.2.1.3.B0 tri h¢ thdng truyén luc theo cong thirc BX4 .........cceveeveeveernrererierirnens 10
1.2.1.4.B6 tri h¢ thdng truyén lyc theo cong thirc BX6 ..........coveeveeveererrerrrerirnenns 10
1.2.2. Xéac dinh cac thong s6 co ban cua hé thdng dong luc trén phuong tién
vantal hang hoa.........cooiiiiiii s 11
1.2.2.1. X4c dinh cong suat danh dinh cua déng co theo phuong phap lwa chon
thue nghiém va tinh tOAN ........cccoeiieiiccecce e 11
1.2.2.2.X4c dinh ti s6 truyén cuc dai va cuc tiéu cua hé théng truyén luc............ 13
1.2.2.3.Phan phdi ti s6 truyen trong hOP O ....cevvveeveereereieriieiseessesessessessessesissenes 15
Chuong 3: KHAO SAT HE THONG TRUYEN LUC XE DAU KEO DAEWOO
NOVUS ES ...t et 22
3.1. Gidi thiéu chung xe tai DAEWOO NOVUS ES ...cooviiiiiiie e 22
3.2. Khéo sat hop sb- ly hop xe tdi DAEWOO NOVUS E5 ....oovvevvveviiiesiersnan, 29
3.2.1. Khao sat hop sO FSOT10903 ........iviieieieeiieeeeieeeeeeeses s ssesssessesesssienessnes 29
3.2.2. KhA0 SAt Ly NOP e s 37
3.3. Khéo sat cau chii dong xe tai DAEWOO NOVUS E5......oovvvvvvevirsrnieniennnnn, 39
3.4. Kha nang lam viéc theo diéu kién kéo, bam ctia xe NOVUS E5 ...c.ovvvvrveennnn. 41
3.4.1. Xay dung duong dac tinh KE0 Cla X€.....ccevriviiiiiiiiiiiieeee e 41
3.4.2. Xay dung d6 thi can bang luc kéo, bam cla xe trén mit duong................. 43
3.4.2.1. Xay dung mo hinh tinh t0an..........cccooiiiiiiiii 43
3.4.2.2. Xac dinh gia tri cac luc tic dung lén xe khi chuyén dong 1én doc........... 44
3.4.3. Xay dung d6 thi can bang lirc kéo, bAM CUA X€ .....vvvvvveeeeeeeeieeieeeee s 46
3.4.3. Xay dung d0 thi cAn bAng CONG SUAL ........oceveeveereererieeeeeereeesessesseeees e 48
3.4.3.1. Phuong trinh can bang CONE SUAL ...........cvveeveeereereeeseeeessseesseseesesseneesnes 48
3.4.3.2. DO thi cAn bANG CONG SUAL .......vecveceececeeceeseeseseseeeeseeseeeeeseese s eneeneas 49
3.4.4. Bic tinh nhan tb AONg TUC hOC v 50
3.4.4.1. Khai niém vé dic tinh dong luc hoc cla 0 t0..cvvveiiiiiiiiie e 50
3.4.4.2. D6 thi nhan t6 d0ng IC NOC .......cvrvceceeceeeeee et 51

56



MO DAU

Pong co dbt trong trong nganh 6 to hién nay khong thé thay thé, dic biét
trong cong cudc cong nghiép hoa hién dai hoa hién nay, dong co str dung Diesel
luén duoce nganh coéng nghiép va phuong tién van tai hang hoa, logistic..., n6
dem lai hiéu qua tién ich voi hau hét cac nganh kinh té hién nay.

Dbi voi su phat trién ciia cac nganh céng nghiép thi phuong tién van tai
hang hoa dong vai tro hét strc quan trong. bi song véi do su phat trién cta
dong co d6t trong doi hoi duoc su dap tng vé nhu cau su dung dong co Diesel
trén phuong tién nhu: Pong co hoat dong bén bi tudi tho cao:tao ra cong Sut,
momem 1dn;tiéu hao it nhién lidu va giam khi thai anh huong dén méi trudng.

Qua thoi gian hoc tap va 1am do an tot nghiép chung em thay rﬁng hé thong
dong luc trén phuong tién van tai hang hoa dong vai tro rat 16n ddi véi sy phat
trién kinh té Viét Nam noi riéng va kinh té toan cau noéi chung.

Dua vao yéu cau sy phat trién kinh té chung hién nay, chung em chon d¢ tai:
“ Khao sat, tinh toan hé théng truyén luec trén xe dau kéo Daewoo Novus E5”,
lam dé tai tot nghiép. Pé tai duge thuc hién dua trén khao sat thuc té trén xe,
cac tai liéu tham khao va sy hudng dan cia thady Nguyén Quang Trung.

Ngoai muc dich chinh dugc néu ¢ trén, thi dé tai con giap ban doc hiéu rd
hon vé& co s& truyén luc, dac tinh cac hé théng chi tiét trén phuong tién.



Chwong 1: TONG QUAN HE THONG PONG LUC TREN O TO TAI

1.1. Ly thuyet din truyen niing lugng tir dong co dén banh xe chi dfng
1.1.1. Sw truyen va bién doi ning lwong trong h¢ théong truyén lyc

-Qua trinh truyén ning luong tir dong co dén khung xe (hoic than xe) thong
qua hé théng truyén lyc va hé thong chuyén dong s& xuét hién cac hién tuong
Sau:
-Thay d6i vantdc (vantde hodc van tde tinh tién) va mémen (hoic luc).
-Mot phan ning lugng truyén di sé bi tiéu hao.
-Tich ity nang luong ¢ dang dong nang (do khéi lwong cua cac chi tiét
trongh®) va & dang thé ning (do tinh dan hdi ctia ching)
Chung ta khao sat qua trinh truyen nang luong véi cac gia thuyet sau:
-Truong hop truyén dong dén nhiéu banh chu dong, gia thiét 1a su truyén nang
luong ti cac banh riéng biét s& 1a nhu nhau, tirc 13 da coi chi c6 mot dudng truyén
nang luong tir dong co td1 khung xe.

-Khong d¢ y dén qua trinh chuyén tiép xay ra khi dong, tach ly hop va khi chuyén
sO.

-Céc dic tinh cia dong co va hé thong truyén lyuc s& gilt nguyén khi chuyén dong
6n dinh va khong on dinh.

-Khi chuyén dong déu, gia thiét 1a khong xay ra tich iy nang luong trong hé,
nghia 1a cac phan tir trong hé duoc coi 1a khong c6 khdi lugng va cting tuyét d6i
(hé bac khong).

-0 day, chung ta chi xét qua trinh truyén nang luong khi xe chuyén dong on dinh.
Véi cac gia thuyét trén, hé thdng dong luc duoc v& don gian nhu & hinh 1:
O cac phuong tién van tai, nang luong duoc truyén tir dong co dén cac banh xe
chu dong thong qua hé thong truyén lyc. Quad trinh truyén va bién d6i ning luong
dugc dic trung boi cac thanh phan cua cong suat dau vao Pe va cong suat dau ra
Pk, nghia 13 béi van tdc gdc va momen tuong tng:

Pe=Me.we
Pk=Mk.ob

Céac mdi quan hé gitra cac thong sé Me, Mk, we, ob duoc goi 13 cac dic tinh
truyén dong.

Pk — Cong sut truyén dén cac banh xe chii dong.
ob — Van tc goc cuia banh xe
chu dong. Mk — MO men cua

cac banh xe chu dong.
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Hinh 1.1.1 So d6 hé théng dong luc: Bong co — Hop s6 — Banh xe.

Mit khac, dé thé hién cac mbi quan h¢ chirc nang & truyén dong, chung ta sir dung cac khai
niém sau.

- Ty sb truyén dong hoc (truyén van toc):

Trong do:
it — Ty s0 truyén cua hé thong truyén luc, thuong dung & truyén dongcd cép.

v—Ty s truyén duing trong hé thong truyén dong thuy luc. ne — S6 vong
quay cua dong co
nb — S6 vong quay cua banh xe.

Theo két cAu cta hé thong truyén lyc thi ty s truyén it con duoc tinh cong
thirc sau:

it=1ih.ip.io.ic  Vai:
ih — Ty sb truyén cta hop sb.
ip—Ty sd truyén cua hop sé phu (hodc hop phan phdi).
io — Ty sb truyén cua truyén lyc chinh.
ic — Ty s0 truyén cua truyén luc canh (truyén luc cudi cung).
Ty s6 truyén mémen:
&=Mk/Me
Hiéu suit cua truyén dong (v6i gia thiét hé 1a bac khong):
n=Pk/Pe=Mk.ob/Me.we=2.v=a&/it
O truong hop dang xét, 1 chinh 14 hiéu suat ctia hé thong truyén luc.
Xét vé mat két ciu cua hé théng truyén luc, hiéu suat N con dugc tinh nhu sau:

n=nl .mh. np. ned. no. nc
Trong do:

nl — Hiéu suét cta ly hop.

nh — Hiéu suat ctia hop so



np — Hiéu sudt ctia hop s6 phu (hodc hop sé phan phdi).
ncd — Hiéu suét cia cac dang.

no — Hiéu suat cta truyén lyc chinh.

nc — Hiéu suét cia truyén luc canh

Trong truong hop téng quat, khi truyen dong 1 co cau truyén dong vai thong 50
dau vao 1a @1, M1, P1 va thong s6 ddu ra 1a @2, M2, P2

Ta co:

Pi=M; ®,; P>=M> ®,
Véi: o1 , 2 — Van téc goc & dau vao va dau ra
ol , ®2 — Van tdc gboc O dau vao va dau ra
P1, P2 — Cong suat ¢ dau vao va dau ra

Céc dic tinh truyén dong duoc thé hién bang mdi quan hé gitra cac thong s wi,
Mi Khi can biéu thi cidc quan hé chirc nang trong truyén dong, ngudi ta sir dung
cac khai niém sau
Ty s6 truyén dong hoc (truyén van toc):

1=—=—

vV o,

I — Ty s0 truyén cua co cau, dung & truyén dong co cap.
v — Ty s0 truyén cua co cau, dung ¢ truyén dong thuy lyuc.

Ty s6 truyén mémen:

M
&=—=
Ml
Hi¢u suat cua truyén dong (voi gia thuyet hé 1a bac khong) ta co:
P, M, o, x
‘|’l — -—-= —=.V=—

P, Mo, i



) b)
Hinh 1.1.2 Pic tinh truyén dong khong thir nguyén.
a— Hop s6 ¢o cap. b — Bién mo thay luc.
Nhém thir hai cta dic tinh truyén dong biéu thi méi quan hé giita céc thong sb
dau vao w1 , M1 (duoc goi 1a dic tinh vao) va cac thong s6 dau ra ©2 , M2
(dwocgoi 1a dic tinh ra). Thong thuong ching dugc xdy dung & dang toc do clia
momenM( o ).

M,4 M., 4
o, n-

0 > 0
a) b)
Hinh 1.1.3 Pac tinh ra va dac tinh dong hoc.

g
gv

a— Hop s6 ¢o cap. b — Bién mo thay luc mot cap.

Chung ta thuong quan tdm ti cac dac tinh ra, vi thé chiing thuong duoc xay dung
két hop voi sy lam viée cua dong co theo déc tinh ngoai.

Hinh 1.1.3 biéu dién dic tinh ra va dic tinh dong hoc (duoc hiéu 1a céc quan h¢
®1 ( ©2 ) hay n( @2 )) trong trudng hop hdp sb cod cap (hinh a) va bién mé thay
luc mot cép (hinh b).

Cac dac tinh ra duoc xac dinh tir cac dac tinh vao va khi cho truéc cac dac tinh
khong thir nguyén. Chiing ta tién hanh theo phuong phép sau:

Chuing taxac dinh mot diém cia dic tinh vao cho trude (M1, o1 ) khi d6 diém tuong

<v



ung cua déc tinh ra s€ c6 toado:
M, =&.M,

(D]
0, =V.0, = —
14 1 1 14 1 1

Trong hé thong truyén lyc co khi, moi lién quan gitta dau vao va dau ra la cting,
boi vay ung véi mot diém dau vao ta c6 mot diém dau ra mot cach rd rang.
Trong hé thong truyen Ic 6 st dung ly hop thuy luc hodc bién mé thiy lue,quan
hé giira dau vao va dau ra 1a tw do va né phu thudc vao cacdic tinh ciia cum truyén
dong thuy luc d6. Ching thuong dugc cho & dang dac tinh khong thr nguyén a(
v),n(v).
1.2. H¢ thong dong lwc trén phwong tién van tai hang hoa
Hé¢ théng dong lyc 1a mot hé thong bén trong xe, thuyén hoic mot loai may moc khac.
H¢ thong duoc thiét ké de tao luc day xe vé phia trude. Trong 6 t0, hé¢ thong truyén
dong bao gom dong co hoic motor va cac bo phén bén trong cua no, chang han nhu
hé théng luu trit ning luong, hop so va truc truyen dong. Trong dong co dbt trong
thong thuong (ICE), hé thong truyén dong chuyén do6i nang lugng xang hodc dau
diesel dugc luu trir thanh dong nang trong dong co va truyén no qua hop so truc
truyén dong va bd vi sai dudi dang mo-men xoan tdi cac banh xe, ddy xe vé phia
trudc.

Hinh 1.2.1 Hé thong dong luc

Wheel —

Engine Clutch

/

Drive shaft —

Final drive

N

/ Propeller shaft

Transmission

Hinh 1.2.2 So d6 hé théng dong luc



1.2.1. So’ dé déng hoc hé thong truyén lwc & cdc logi phwong tién

H¢ thong truyén luc cua 0 to bao gbm céc b phan va co cau nham thuc hiénnhiém
vu truyén momen xodn tir dong co dén cac banh xe chu dong. Hé théng truyén
luc thudng bao gdm cac b phan sau:

L Ly hop: (viét tat LH).

L Hop sd: (viét tat HS).

L Hop phan phdi (hodc hop sb phu): (viét titHP).
1 Truyén dong cac ding: (viét titCD).

L Truyén luc chinh: (viét tit TC).

1 Vi sai: (viét tit VS).

1 Bén truc (nira truc): (viét tat BT).

L Truyén luc cudi cung: (viét tit TCC).

Trén xe mot cau chu dong s¢ khong c6 hop phan ph01 Ngoai ra, O xe tai voitai
trong 16n, trong hé thong truyén luc s& c6 thém truyén luc cudiclng.

Murc do phtrc tap cua hé thong truyen luc mot xe cu thé duoc thé hién quacong
thirc banh xe. Cong thure banh xe dugc ky hiéu tong quat nhu sau:

axb

a - 1a sd luong tat ca cac banh xe.

b - 1a s6 luong cac banh xe cha dong.
Dé don gian va khong bi nham 14n, v6i ky hiéu trén, chiing ta quyude doi
vdibanh kép cling chi coi 1a mgt banh.
Thi du cho céc truong hop sau:

4 x 2: 6 t6 c6 mdt cau cha dong, 1 cau bi dong (c6 4 banh xe, trongdd c6 2 banh
xe 1a chu dong).

4x4:061t0 co hai cau chi dong (c6 4 banh xe va ca 4 banh déu chudong). 6 x 4:
6 t6 cO hai cdu chu dong, mot cau bi dong (c6 6 banh xe,trong d6 4 banh xe 14
chu dong).

6 x 6: 0 t6 cO 3 cau chu dong (¢ 6 banh xe va 6 banh déu cha dong).8 x 4: 6 t6 ¢6 2
cau chii dong va 2 cau bi dong.

8 x 8: 6 t6 c6 4 cau chu dong (c6 8 banh xe va 8 banh déu cha dong).



1.2.1.1. Bo tri hé thong truyén luc theo cong thirc 4X2

- Bong co dat trudce, cau sau chu dong

10

BT
bC ’_“_ HS cP
- N[
CLvs
BT

O——0

Hinh 1.2.3 Pong co dit trude, cau sau cha dong (4 x 2).

Phuong an nay duoc thé hién & hinh 2.1, thuong dugc stir dung ¢ 6 t6 du lich va
xe tai hang nhe. Phuong an bo tri nay rat co ban va da xuat hi¢n tur lau.

-bong co dat sau, cau sau chu dong

Phuong 4n nay dugc thé hién ¢ hinh 2.2 thuong duoc st dung 6 mot s0 6 t6 du
lich va 6 t6 khach. Trong truong hop nay, hé thong truyén luc sé gon va don gian
vi khong can den truyen dong cac dang. O phuong an nay c6 thé bd tri dong co,
ly hop, hop s6, truyén luc chinh gon thanh mot khéi.

BT
LH
‘ [BC
IS —\[ > |
TC © VS

€« BT
D

Hinh 1.2.4 Pong co dit sau, cau sau chu dong (4 x 2).

-Dong co dit trude, cau sau chu dong

Phuong an nay dugc thé hién 6 hinh 2.3, thuong dugc s dung 6 mot sO xe du
lich san xudt trong thoi gian gan ddy. Cach b tri nay rat gon va hé théng truyén
luc don gian vi dong co nam ngang, nén cac banh rang cua truyen luc chinh 1a céc
banh rang tru, ché tao don gian hon banh rang nén & cac bd truyén luc chinh trén
cac xe khac.



Hinh 1.2.5 Pong co & trude, cau trude chi dong.
1.2.1.2. Bé tri hé thong truyén luc theo cong thirc 4x4
Phuong an nay duoc str dung nhiéu & xe tai va mot s xe du lich. Hinh 2.4 trinh

bay hé thong truyén lyc ctia xe du lich VAZ - 2121 (san xuét tai CHLB Nga). Bén

trong hop phan phoi c6 b vi sai gitra hai cauva co cau khoa bd vi sai d6 khi can
thiet.

HP
LH o
e el
PCp Hfe-
BT po
BT
TC [ =l b %[
i cp JF JH'iT TC o]—\

1 1
BT\ 2

Hinh 1.2.6 Hé thong truyén lyc ciia xe VAZ 2121.
1 — Co cau khoa vi sai giira hai cau.

2 — Vi sai gitra hai cau.



1.2.1.3. Bé tri h¢ thong truyén lic theo cong thirc 6x4

O—1—0

BT
TC
Cb o
e BT

o——4

Hinh 1.2.7 Hé thng truyén luc ciia xe KAMAZ — 5320
Phuong 4n nay dugc str dung nhiéu & cac xe tai co tai trong lon.
Trén hinh 1.2.7 12 hé thng truyén luc 6 x 4 cia xe tai KAMAZ — 5320 (san xudt tai
CHLB Nga). Pic diém co ban ciia cach bd tri nay 1a khong str dung hop phan phéi cho
haicau sau chi dong, ma chi ding mot bd vi sai giira hai cau nén két cau rat gon.

1.2.1.4. Bo tri hé thong truyén lwc theo cong thirc 6x6

BT BT
o b— TG, oF—
BT ®—‘f[ BT

AL CAu giita
Cau trudc T T CAu sau

Eiy
Hinh 1.2.8 Hé thong truyén lyc ciia xe URAL 375

Phuong 4n nay dugc sir dung hau hét & ce:lc xe tai co tai trong 16n va rat 1én. Mot
vi du cho truong hop nay la hé thong truyén luc cta xe taiURAL 375 (san xuat tai
CHLB Nga) ¢ trén hinh 2.6

Dic diém chinh cta hé thong truyen lyc nay la trong hop phan phdi co bd Vi sai
hinh try dé chia cong suat dén cac cau trude, cu giita va cau sau. Cong suat din
ra cAu giita va cau sau dugc phan phdi thong qua bd vi sai hinh nén (Nhu & hinh

2.5).

Ngoai ra c6 mdt s6 hé théng truyén luc & mot sb xe lai khong st dung b vi sai
gitta céac cau nhu xe ZIL 131 ,ZIL 175 K,...
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1.2.2. Xdc dinh cdc théng sé co bin ciia h¢ thong dong luc trén phwong
tién vantdi hang hoa
1.2.2.1. Xdc dinh céng sudt danh dinh ciia dong co theo phwong phdp
lwa chon thwce nghiém va tinh toan
+ Phwong phap lra chon cong suét ciia dong co bing
thuc nghiém
Theo kinh nghiém, cong suét dong co dugc chon theo hai chi sb sau
day:Céng suat khdi luong:

P :
X (KW/tAn)

m
Khoi lugng cong suat:

m
—  (kg/kW
P (kg/kW)

emax

Pemax — Cong suat cyuc dai ciia dong co (kW).

m — Khdi lugng toan bo cua xe (kg).
Qua thue nghiém chung ta c6 bang sau : ) ’
Bang 1.1 Cong suat khoi lugng va khoi lugng cong suat tung loai xe

L ogixe P?m (KW/tan) ﬁ (ke/kW)
O t6 con (xe du lich) 17+ 65 15+ 60
O 6 tai 8§+ 12 80 = 125
O t6 khach 8§+12 80 = 125
O t6 dia hinh 8§+ 15 70 + 125

+ Phwong phap lra chon cong suit dong co bing tinh toin

Cong suit can thiét cua dong co duoc tinh toan dya vao cac thong sb
dong luc hoc theo yéu cau cho trudc nhu la:

Luc chu dong riéng yéu cau cua xe [Fr] rng v&i mdt van toc

y€u cau [v] nao d6. Thong s6 nay thé hién yéu cau veé strc kéo

cua 0 to.

Do doc yéu cau [i] ing vdi mot van toc yéu cau [v] nao do.

Gia toc y€u cau [j] tng v&1 mdt van toc yéu cau [v] naodo.
-Tinh toén theo lyc chu dong riéng yéu cau cua xe [Fr] utng voi

mdt van toc yéu ciu [V]:

Co so dé tinh toan 1a dwa vao phuong trinh can bang luc kéo ciia 6 to khi xe chuyén
dong On dinh trén duong nam ngang va khong kéo romac:



Fx = Fr+ Fomax
Fk — Luc kéo tiép tuyén (luc chu dong & banh xe) cua 6 t6.Ff — Luc
can lan.
Fw — Luc can khong khi.

Khi dudng nam ngang (o = 0) va xe dat van tc cuc dai thi ta co:
Fr=G.f
— 2
F(D max -~ O,625CX S VOmax

G — Trong lugng toan bd cua 6 to.
VO — Vién toc twong ddi giira xe va khong khi:

Vo =V =vg.

VvV — Van toc cua 0 to0.

vg — Van toc cua gio.

Cong suat htru ich ctia dong co duoc xac dinh:
P, F.v

n n

-Tinh toan theo d6 dbc yéu cau [i] g voi mot van toc yéu cau [v]

Do déc ma xe vuot qua dugc & mot tay s6 Nao do6 hoic g v6i mot van téc nao do
l& mot chi tiéu quan trong tlep theo ctia 6 t6, nham biéu thi tinh chat dong luc hoc
ctia xe.Khi x4c dinh thong s6 ndy, chung ta tam thdi khong can nhic dén kha ning
bam ctia xe voi mit dudng, cho nén day chi 1a d6 dbc ly thuyét c6 duoc ing véi luc
kéo Fk hodc luc chii dong riéng cua xe Fr dugc xac dinh tir dac tinh ngoai cua dong
Co.

Do dbc duge xac dinh trong trudng hop xe chuyén dong déu (Fj = 0), khéng kéo

roméc (Fm = 0) va khi 1én déc van tdc xe kha nho nén c6 thé coi Fo = 0. Lic nay

phuong trinh can bang luc kéo cua xe s& 1a:
Fy = Fs+ F;= Gf.cosa + Gsina

Véi:
1
COoSsQL = =
Jl+tgda  J1+4[i%]
sinoL = fgo 1

Jlrtg?a Ji+[i7]

tgo. =[i] — Pé doc yéu cau

Néu o kha nho, ¢ thé coi cosa ~ 1, sino ~ tga = 1, luc do ta co:
Fr=Gt+Gi

12



Thay cac cong thirc , ta nhan dugc lyc chu dong yéu cu & cac banhs xe 1a:

_ f [i] f+[i]
[F]=G + -G —1t
* [quf].ﬁ+ﬁﬁJ {1+ﬁﬂ}

Néu o kha nho thi:

[FK] = G(f + [i])
Cong suit kéo yéu cau & cac banh xe 1a:
, ‘ [Pk] = [FK].[v]
Cong suat yéu cau cua dong co la:
[P, ]

n
Trong trudng hop ndy , cong suat danh dinh cta dong co 1a [Ped]:

[P.]_ [P] _[Fil[V]
Ny NN N-Na

[Pe]=

[Pea]=

- Tinh theo gia tdc yéu ciu [j] tng v6i mot van tdc yéu cau [v]:
Chung ta xét mot 0 t6 co khoi luong m, di¢n tich can gid chinh diénla S, hé s0 can
khong khi 1a Cx , chuyén dong trén duong voi goc doc o, hé sb can lin f, 6 t6
chiu tac dung bai luc kéo tai cac banh xe cha dong 1a Fk. Khi giai quyét bai toan
nay, ta van st dung phuong trinh cén bang luckéo, trong d6 luc can quan tinh
dugctinh thong qua gia téc yéu cau [j].
O trudng hop nay, ta xét xe chuyén dong trén dudng nim ngang (Fj = 0), khong
kéo roméc (Fm = 0) va do xe dang ting tdc, nén véan toc ciia né khong 16n lim,
bdi vay co thé coi Fo = 0, ltc nay ta co:

Fk =Ff+Fj

= G.f +m.j.8i = m(g.f + j.5i)

Boi vay luc kéo chii dong yéu cau & cac banh xe 1a:
[FK] = m(g.f + [j].5i)
Sau khi c6 gia tri [Fk], chung ta s€ x4ac dinh dugc cong suét danh dinh cuaddng
co [Ped] nhu phan trude:

[Pk] = [Fk].[v] = m(g.f + [].5i)[V]
[Pl “:I;—]
[Ped]= [P ] = [Py ] _ [F].[v]

Mo MMa MM
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1.2.2.2. Xdc dinh ti s6 truyén cwe dai va cuc tiéu ciia hé thong truyén luc
+ Xéc dinh ti sb truyén cuc tiéu it min ung véi van tdc cuc dai yéu cau
[vmax] Gia thiét ring xe chuyén dong khong truot, luc d6 v=v0=wb.rb va ta
Co :
(De
V=0pIbr= _—.I'b

1

Vin tdc dat gia tri cuc dai khi we = wemax Va it = it min , tirc 1a:

Suy ra:
it — Ti s6 truyén cta hé thong truyén luc.
rb — Ban kinh tinh toan ctia banh xe chu dong Xac dinh ti s6 truyén cuc dai
it max

Khi ching ta cho xe chuyén dong ¢ 0 tay s6 1, & hop sb phu dang gai s6 truyén thap

va néu truyén lyc chinh 1a loai 2 cip va ciing dang gai so truyen thap, luc nay it =

it max. Luc nay luc kéo chii dong Fk = Fkmax Vva xe s& phai khic phuc luc can 16n

nhit ciia duong.

Gia thiét xe khong kéo roméc (Fm = 0), chuyén dong 6n dinh (Fj = 0)va & tay s6 1

van toc rat nho nén c6 thé coi Fey = 0, lac nay phuong trinh can bang luc kéo s& 1a
Fkmax = Ffmax + Fimax = Fymnax =

G.ymax Véi:
M. 1.
ijnax — emax tmax TI
L,
Suy ra:
M. 1.
cmax ltmax TI — GWmaX
I,
Boi vay:
. Gy .. I,
tmax
Memax 'Tl

ymax — Hé sO can tong cong cuc dai cia duong.

ymax = fmax + imax
Dé xe chuyén dong duogc, chiing ta cling can tinh toan gi4 tri it max theo diéu kién
bam dé cac banh xe khong bi trugt:Fkmax < Fo

14



Ttc la:

M1 .
emax *~ tmax n S mi-Gb- (P
L,
. mG,.o.r,
== ltmax S &
Memax'n
Két hop dicu kién kéo va diéu kién bam ta co:
G. Wmax b m,.G,.9.5,
— < 1t max S —————
emax TI Memax °n

G — Trong lugng toan bo cua xe.
Gb — Trong luong bam tac dung 1€n cac banh xe chu dong.

¢ — Hé s6 bam doc gitta cac banh xe véi duong.
1.2.2.3.  Phdn phdi ti sé truyén trong hop sé

Viéc lua chon ti sb truyén phu hop sé dem lai hiéu qua vé tinh nangdong luc hoc,
tinh kinh té clia xe. XuAt phat tir yéu cau thyc té va diu kién van hanh cu thé ma
nguoita s€ lya chon s6 luong ti s6 truyén sao cho phu hop nhat. Khi ting sé luong
ti sO truyentrong hop s6 s& dan den viéc tang toc d9 trung binh cua 6 t0, dicu nay la
¢0 loi, nhung néu tang qua murc 5O lugng ti sO truyén cua hop sO s& lam cho ciu tao
cua hop so phuc tap, cong kénh, khéi luong cua hop s6 tang 1én va gay kho khan
chongudi diéu khién. Mt khac khi tang qua murc s6 luong ti s6 truyén thi 1am ting
tai trong dong tac dong 1én cac co cau truyen lyc, mirc d6 émdiu khi chuyén dong
ctia 6 t0 s& giam xudng. Dé thay ddi Iuc kéo tiép tuyén va van toc cta 6 t6 mot cach
linh hoat, dam bao tinh kinh té nhién liéu va tinh nang dong hoc cua 6 to, nguoi ta
phan phoi ti s6 truyén thanh cac capxacdinh.

+ Xéc dinh ty s6 truyén ¢ sO mdt cia hdp so:

Ty s6 truyén ¢ s6 mot can phai chon sao cho luc keo tlep tuyénphat ra & cac banhxe
chu dong cua 6 t6 c6 thé khic phuc duoc luc can tong cong lon nhat cua mit
duong. T phuong trinh can bang luc kéo khi6 to chuyén dong 6n dinh, ta co:

Fkmax > ymax.G + W2

Khi 6 t6 chuyén dong o s6 mot, tbc d6 cua ching rat cham, do d6 tabo qua luc can
cuakhong khi. Nhu vay:

Fkmax > ymax.G

Mcmax 1111 ptrl
Ly

Z Y e -G

Nghia la:
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I = G'W”.mx £
M. N

Memax — Mdmen xoén cuc dai cia dong co.
wmax — Hé s6 can chuyén dong 16n nhit cta dudng.
n— Hiéu suit cta hé thong truyén luc.
rb— Ban kinh tinh toan cia banh xe.
io— Ty s truyén cua truyén lucchinh.
o— H¢ s6 bam doc.

ipt— Ty sd truyén cuia hop sé phu & s thap.

Mit khac lyc kéo tiép tuyén 16n nhat phat ra ¢ cac banh xe chu dong Fkmax bi
han ché boi diéu kién bam, cho nén:

Fkmax < mi Gb ¢
Hay:

Memax 'lhl'lo 'lpt n

<m; Gp
Iy

Véi mi 13 hé s6 thay doi tai trong 1én cac banh xe chu dong. Theo diéu kién bam,
tysd truyén & sé mot duge chon la:

m; Gy 1,
Memax'l 'lptn

Nhu véy, ta chon ty s6 truyén o s6 mot ciia hop s6 thoa man cac diéu kién trén, néu
nhu diéu kién cudi khong thoa mén thi phai tinh lai trong lugng phan b 1én cau chu
dong, nghia 14 phai thiét ké lai b tri chung cua oto.

h <

Sau khi da chon duoc ty s6 truyen & s6 mot cia hop sb, sé tiép tuc chon cac ty sb
truyen trung gian cua hop so.

+ Xac dinh ti s6 truyén cta cac sb trung gian trong hop sd

-Phan phoi ti sO truyén theo cap s6 nhan
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P. [kW]a
Vv [m/s]
Pe /_ ™
V“;
3
V”3=V.3
v“1=v.3
V.]
0 n.e n”e N [vg/ph]

Hinh 1.2.9 D6 thi sang sb cia 6 t6 ¢6 hop s6 3 cap bd tri theo cdp s6 nhan.

Dua trén co s sit dung cong suat trung binh cta dong co khi lam viéc ¢ ché do
toantai la khong thay doi trong qua trinh gia toc 6 to.
Otatca cacsd truyén, khoang bién thién sé vong quay dong cotirne” — ne’’ lakhéng
doi.
Gia thiét: Khi chuyén s, 6 to khong bi ngat dong cong suét, do do khong bi mat
matvan toc va xem thoi gian chuyen sd bang khéng hay van tdc cubi cung cua sb
thap bang van toc dau tién cia sd cao tiép theo, tuc la:

V,,l — V’2 ; V”2 — V’3 . V”n—l — V,n
Vian tdc cudi ciing ctia xe & cac sb truyén khac nhau duoc tinh:
2nr,n,

S6thet (n-1) Vv’pj= ——02%
60101h(n—])1pc

Toc do dau tién khi gia toc ¢ cac sO truyén khac nhau dugc tinh:

. , 2n 1,0
SO thirn Vo=
60101hrl e
Két hop cac biéu thirc trén ta cé:
ne _ ne ne — n€ n:: nle
. - . - =
Ly 1y Ly Qs L1y  lhn
Vay ta co:
Ly 1y Lo D,
T T T =— =4
L, 1y Ly n,
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V'V’ = Vin toc é t6 twong img véi sé vong quay n'’e, n’’e.
n — 86 lwong sé truyén ciia hdp so.
q — Céng béi cdp sé nhan.
Tir biéu thire trén, ta thay cac ty sb truyén ctia hop sb duoc sip xéptheo cap sénhan

voi1 cong boi la q:

1., . 1 . 1o
_ ~hl. _ "h2., _ h@-1)
1h2 __51113 —_,...,lhn —_

q q q

Pé xac dinh cong boi q ta can biét ti s6 truyén ih1, s6 luong sb truyén n va ti sb
truyén cua so cudi cung ihn. Thong thuong, nguoi ta chon ithn =1 (s6 truyén
thang). Do d6 q duoc tinh nhu sau:

a==3i,

Vay ti s6 truyén cua cac tay so trung gian:

. n—if;n-2
Lo I
_ n=1f;n-3
1,3 = "3/,
: n—1/;n-k
Lk L,

Trong d6 k 1a s6 thir tw ctia s6 truyén.

V&i hop s6 ¢6 sd truyén tang thi ih.n < 1 va s6 truyén ngay trude n ih (n-1)=1.
Luc d6, cac cong thic tong quat dé xac dinh cac ty sd truyén con lai sé& la:

-Phén phdi ti s6 truyén theo cap sd diéu hoa

Nhim muc dich khic phuc nhuoc diém cta hé thong ty s truyén chon theo cip
s0 nhan 1a ¢ khu vuc s6 cao thi s6 luong s6 truyén it,nguoi ta c6 thé chon hé
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thong ty so truyén sao cho khoang toc do giita cac sé truyén 1a nhu nhau, nghia l1:

V2—-V1=Vv3-V2=...=vn-Vn-1 = const
P. [kW] 4

v [m/s]
V”n

V”n-1=V'n
V”1=V’2

v'l

0 >

Ne1 Nez Ne3s Nep ne

ne [ve/ph]
Hinh 1.2.10 D6 thi sang s6 cua 6 t6 khi ti s0 truyén bo tri theo cap s6 diéu hoa
Tuong ing véi van toc & cac so truyén khac nhau tai s6 vong quay n’’e cua dong

«  2mrn, v = 2nrn,

V1 - e . b 2= N
60111, 60111,

_ 2mrn, V' 2nrn,
n-1 = . . . » n ...
6011}, 1)1, 601411,
co,ta co:
Nhuvay taco:v2-"vl="v3-"v2=..="vn-"vn-1=>
1 1 1 1 1 1
ST T T T T =T =a
Lo Ty Tps 1y Ln  Tha

a — Hang s6 di€u hoa. n — So6 lugng s6 truyén cia hdp so.

Tir cong thirc trén, ta xac dinh duoc ty sé truyén ctia cac sb trung gian trong
hop s0 khi biét ty so truyén ¢ s6 1 1a ih1 va hang s6 diéu hoa 1a a.

19



1, 1, l+ai,,
1 i 1
1, 1, 1+ 2a.1,,
1 1 ) 1
— - =a—>i,, = LLEN
L lha l+(n—-1).a1,,

Néu sé truyén cudi ciing ctia hop s6 1a s truyén thang ih.n = 1 thi ta co:

1 1
—- =a—1-- =a
Ly hamon SNCED
Va:
L

“l+(n-l)ai,

Vay:
-1
(n_l)'ihl
o (n-1).i,,
2 (n-2)+i,,
i (Il 1)lhl
h3 (11-3)+21hl
o (n-1)i,,
"D 1+ (n-2)i,,

Héng s6 diéu hoa a phu thudc vao ty sb truyén (")r s6 1 ih1 cua hop sb va sb lu’O'ng s6
truyencua chung. Khi da xac dinh duoc hang sb diéu hoa a, ta xac dinh ty sb truyén
ctia cac s trung gian trong hop sb bang cac két hop cac biéu thirc, ta co:

Va ty s6 truyén ¢ so thir k cua hop so:

= (n-1).1,,
" (n-k)+(k-Diy,




Do thi chuyén sé ctia 6 to khi ty sb truyén ctia hop sé phan bé theo cap sd diéu hoa

dugc biéu thi trén. Khac voi cap sb nhan, d6i véi cip sb diéu hoa, khi chuyén tir sd

nay sang sd khac thi s6 vong quay nho cia dong co khong phai 1a mot tri s ¢d dinh,

ma & cac s truyén cang cao thi s6 vong quay nhé cang 16n:
n’en>..>n’e2>n’el

Do d6 & sb truyen cang cao, dong co lam viéc cang gan tri so cong suit 1on nhét va

thoi gian tang toc cang ngan. bolavu diém chi c6 duoc & cip sb diéu hoa.

+ Xac dinh ti s& truyen cta s Iui:

Khi xe chay lui, van tc ctia xe phai nhé dé dam bao an toan, nén ngudi ta thudng

chonti sd truyén ciia s6 1ui nhu sau:

=12+ 13)im
Lua chon ti s6 truyén cua truyén luc chinh
+X4c dinh ti s0 truyén luc chinh dugc tinh theo cong thirc:

Tc‘rbnemax

3011,V

io_—_

ihn — Ti s6 truyén ciia hép sé 6 tay s6 cao nhat, néu hop sé c6 sé truyén thangthi ta
ldy ihn = 1, néu hép sé c6 sé truyén tang(ihnn<l) thi ta ldy theo sé truyén tang

ipc — 77 s6 truyén ciia hop sé phu hay hgp phan phéi ¢ sé cao, so bo cothé

chonipc =1+1,5.

nemax — S6 vong quay I6n nhat ciia dong co:

O t6 con, thong thuong 1ay: nemax = 5000 + 5500 vg/ph.

O t6 van tai , 6 t6 khach dung dong co xang: Nemax = 2600 +3500

vg/ph.

O t6 van tai , 6 t6 khach dung dong co diesel:nemax = 2000 + 2600

vg/ph.
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Chuong 3: KHAO SAT HE THONG TRUYEN LUC XE PAU KEO
DAEWOO NOVUS E5

3.1. Gidi thiéu chung xe tii DAEWOO NOVUS ES

Béu} kéo Daewoo Novus Euro 5 la san pham chién lugc cua nha may D6 Thanh khi nhap
khau va phan ph6i doc quyén loai xe nay tai thi truong Viét Nam tu nha san xuat Daewoo
Han Qudc.

Hinh 3.1.1 Phia truéec xe NOVUS ES5

Pong co duoc trang bi trén xe thuong hiéu Doosan noi tiéng toan thé giéi dugc trang bi
trén hang tri€u san phém, d6 bén cao, kha nang van hanh manh m¢ Ién dén 350PS cao
hon so véi cac xe trong cung phén khdc.
Bén canh d6 dung tich xi lanh chi & mirc 7640 cm3 nho hon céc xe cung loai giup giam
ti€éu hao nhién li€u hi¢u qua trong khi van hoat dong manh me.
Tiéu chuin Euro 5 v6i bo xir 1y khi thai xuc tac U-ré dugc trang bi trén xe dau kéo
Daewoo cho kha nang loai bé hoan toan chat thai doc hai tra khong khi, dam bao an toan
vé méi trudng theo quy dinh.
Tai Han Quéc, dong xe dau kéo Daewoo rat dugc uu chudng va thinh hanh bén canh cac
san pham ctia Hyundai, san phdm duoc xuit khiu toan cau sang cac nude chau My va
chau Au. Con tai Viét Nam, dong san phém cling ¢6 stc hut nhat dinh, duoc cac cong
ty van tai chuyén nghiép tin dung boi chat luong dam bao va gia thanh canh tranh. Sau
day 1a mot sd wu diém cua dong xe dau kéo Daewoo 2022
DPuoc nhap khau truc tiép nguyen chiéc tir Han Quoc boi D6 Thanh Auto, nhan hiéu
quen thudc chuyén nhap khau, lap rap va phan phéi xe tai, xe ddu kéo hang dau Viét
Nam. Xe c6 strc kéo manh mé& 16n (gan 60 tan) va thiét ké phu hop véi diéu kién dudng
xa tai Viét Nam.
Dung tich dong co 7640 cc kha nhé nhung lai san sinh ra cong suat cyc dai dén 350PS/
2100 rpm so v&i cac dong dau kéo cung phan khuc khac khoang 1000cc nhung sirc manh
lai ngang nhau. Diéu nay giup xe van hanh manh mé trong khi tiét kiém nhién liéu hiéu
qua.

22


https://autodongnam.vn/danh-muc/xe-tai-daewoo/

Ngoai that Daewoo diu kéo Euro 5

Hinh 3.1.2 Tong quan ngoai that xe

Ngoai that bén ngoai xe Dau Kéo Daewoo van giit 16i thiét ké cii- cirng cap, him hd voi
nhirg dudng nét cabin manh mé, mau sic tinh té tao nén tong thé hai hoa cho xe.

Kinh chiéu hau ban to thiét ké 2 tang gitp tai xé quan sat rt rd rang, dic biét xe con
trang bi thém 1 kinh cau 16i phia trudc miii va 1 kinh hong bén phu gitp giam tdi da
diém mu khi xe van hanh.

Ludi tan nhiét thiét ké dang t0 ong ndi bat véi logo Daewoo Han Quéc duoc ma crom
sang bong phia trén gitip xe thém phan sang trong. Can trudc to, cng cap ndi bat phia

trudc vo1 cum den lég dat bén trén.

=
LIEN HENGAY

0984.102-626 y , AUTO DONG NAM

‘AN KET HANH TRINH, VUON TOI TUONG LAI

Hinh 3.1.3 Dén halogen lap trén xe
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Ngoai ra xe con tich hop dén pha halogen chuyén di ban dém, phi dudi c6 cap dén suong
mu, gitp tai x€ di thoi ti€t xau. Pay chinh la nhiing tinh nang n6i bat gitap dong Pau kéo
Daewoo ki€éu Novus nay rat thinh hanh.

LIEN HENGAY

AUTO DONG NAM

GAN KET HANH TRINH, VUON TO1 TUONG LAI

Hinh 3.1.5 Phia sau cua xe diu kéo Daewoo Novus

Khung gam (chassi) chic chin trai qua hang loat qua trinh duoc rira qua bé dung dich
chong an mon, hap ¢ nhiét do cao, son tinh ti€n nhi€u 16p bang hé thong robot may tinh
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gitip xe chiu tai t6t chong bién dang khi thoi tiét thay d6i nhat 1a nhimg noi c6 diéu kién
thot tiet khac nghiét nhu Viét Nam.

Hinh 3.1.6 Mam kéo cua xe

Mam kéo dugc lam tur hop kim mangan nguyén chét, do nghiéng ban quay vira phai tbi
thiéu 60 uén lugn theo cung duong di chuyén c6 co thé di chuyén ém diu khi xe kéo leo
déo hay do6 ddc, vong xoay ctia mam va semi romooc ciing 16n hon nham. goc nghiéng
2 bén ctia mam dugc bd tri 1 16p cao su cuc day 16p cao su chiu nén c6 do nghiéng tdi
da 1a 30.

3
|
\

LIEN HENGAY

0984.102.626 T

Hinh 3.1.7 Thung nhién li¢u trén xe

Thung nhién liéu xe dau kéo Daewoo c6 strc chira 400 1it 1am tir hop kim nhom va plastic
dugc mai sang bong bén trong c6 thém nhidu tim ngin gitp nhién liéu khong bi xdo
tron dot ngdt khi xe di chuyén qua dudng xa gd ghé. Mam xe dugc dac tir hop kim sét
va cacbon chiu lyc cao ngay ca khi banh xe di chuyén vao vi tri, duong xa gb ghé 6 ga
van rat chac chan khong mop méo bién dang.



Hinh 3.1.8 Mam xe tir hop kim sat va cacbon

Lép xe bd thép 7 16p phan gai 16p c6 cu tao hinh dang giun giup xe tang ho bam duong
thoat nudce tot hon khi xe di chuyén khi trdi mua, dang 16p ¢ ciu tao hinh giun dinh
hudng xe tot hon ting cuong kha ning phanh va danh lai. Tiéu tan nhiét nhanh d6 bam
duong t6t ciing giup xe giam chi phi nhién liéu rat dang ké cho khach hang.

bl ) LT S
NOT 864 EPJUN & HIEEGOVER

LIEN HENGAY

0984.102.626 ’ FAITUR tam
Hinh 3.1.9 Binh chira khi nén cho phanh hoi

Noi that xe diu kéo Daewoo CL4TF
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LIEN HENGAY

0984.102.626

Hinh 3.1.10 Volang trong xe

Bén trong khoang cabin xe dau kéo Daewoo CLA4TF rat thoang va rong rai, dugc trang
bi khoi ndi that trong xe hién dai, thiét ké rat sang trong.

0984.102.626

AUTO DONG NAM

INH, VUON T&1 TUONG LAI

Hinh 3.1.11 Bang hién thi dong hd
DPong ho hién thi trung tim xe thiét ké rd nét, d& quan sat, co dén led hd tro nhin trong

dém. Vo6 lang gat gu, diéu chinh d& dang theo tu thé 1ai, giup tai xé van hanh xe thoai
mai hon.
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Hinh 3.1.12 Ghé ngdi va giuong nim trén xe

Trén xe trang bi 2 ghé ngéi va 1 giuong nam phia sau rat rong rai, thuan tién dé nghi
ngoi trong moi hanh trinh.

AUTO DONG NAM

‘GAN KET HANH TRINH, VUON TO1 TUONG LAI

Hinh 3.1.13 H¢ théng tién nghi trén xe

Hé théng diéu hoa manh mé gitp nguoi ngdi trong xe cam thay thoai mai nhat, hé thong
am thanh giai tri trang bi day du trén xe.
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3.2. Khio sit hop sé- ly hop xe tii DAEWOO NOVUS E5
3.2.1. Khdo sdt hép sé FS010903

321

SAE1

Hinh 3.2.1 Hop s6 FSO10309
1: Truc dau vao ; 2: Mit bich dau ra
3: Nat x4 dau; 4: Loc va que thim dau
5: Cam bién do toc do; 6: PTO opening
7: Cong tic dén R; 8: Cong tic dén N
a. Céu tao hop so

Hop sb FSO10309 la kiéu hop s6 9 cap v6i hop sb phu kiéu hanh tinh dat phia sau hop
chinh, ¢6 truc cd dinh v6i cac banh rang hanh tinh. C6 mot sO truyén thang va mot sO
truyén giam véi ty sb truyén khé 16n (khoang sb truyén 16n hon cta hop sé chinh) nén
goi 12 hop giam tdc. Gi61 han truyén cho momen xoan dau vao 1a 1750 Nm, dugc trang
bi 16p lot EFM dugc cap bang sang ché ciia EATON trén bo dong toc giup mo rong thoi
gian chuyén s6 ciing nhu ting d6 muot ma khi chuyén doi s6. Vo hop duoc lam bang
nhom chia kho1 c6 trong luong thip. Thay d6i pham vi hoat dong bang dién, c6 tro luc

khi nén, sang sd thuy lue va duoge trang bi bd 1am mat bang dau.
4 3 2 1 L gupe— §

T 5

ﬂm.,

H\W‘HW

g

Hinh 3.2.2 So' d6 hop s6 nhiéu cap v6i hop s0 phu kiéu hanh tinh
1,2,3,4,L,LR V1 tri gai cap sf) 1,s62,s03,s04,s0 L, s6 lui cia hdp so;
I: Truc so cap cua hdp so chinh; IT: Tryc trung gian;

III: Truc tha cép cua hop sb chinh (chinh la truc so cép cua hop s6 phu hanh tinh ;
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[p: Tryc thu cép cua hop sb phu hanh tinh dugc ndi véi can C cta co ciu hanh tinh ;

*Uu diém:

Giam khoang cach truc va tai trong tac dung 1én cac chi tiét ctia hop s6 chinh.

*Nhuwoc diem:

+ Giam tinh thdng nhit hoa ctia hop sb chinh.

+ Hiéu suat giam khi gai s6 truyén thap.

Ciu trac bo truyén dong trong hop s0 néu trén hinh 3.3.2, g6m hop s6 chinh hop cip

s6 (hop sd  phuy) phia trude va hop cap s6 (hop s6 phy) phia sau.
Hop cap s6 c6 hai cip s6 nhanh va cdp sé chim, bo banh rang giam téc cuia hop sb
phu thudc loai banh rang hanh tinh- mat troi. Trong hop 5O chinh c6 5 cép banh rang
tuong ung voi cac tay so tir L dén 4, cic banh rang trén truc thir cap 11l quay 16ng khong
bang cac 6 bi kim, con cac banh rang trén truc trung gian I dugc c6 dinh. Cac banh rang
trong hop s6 1 banh ring tru ring nghiéng. So v&i ring thang, ring nghiéng co toc do

vong cao hon banh rang rang thang, lam viéc ém diu hon, hi¢u suat co khi 16n hon.

Bang 3.1 Thong s6 k¥ thuat ctia hop so:

Momen xoin dau vao (Nm)

1750 (Max)

S6 cap 9 cap tién, 1 cap lui
Ti s6 truyén dong 14.30

Khoang cach truc (mm) 148

Kha nang tuong thich vdi vo ly SAE 1/ SAE 2

hop

Cong b trich cong suat (PTO)

Phia sau va bén

Cam bién toc do

bién tu

Dung tich dau c6 PTO (lit)

11.7

Téng trong lugng

Tuy theo yéu cau

S truyén ting

Tuy chon

b. Hop giam toc kiéu hanh tinh
Hop giam tdc kiéu hanh tinh gdm 3 phan chinh: Vanh ring, banh ring mat trdi va banh
rang hanh tinh.
Bénh ring bao: 1a banh riang bao phia ngoai, c6 vanh ring bén trong va duoc gan chat
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vao Ong trugt ctia bo dong tde

Banh rang mit troi: dwgce gin va cb dinh bang vit vao truc thi cp III ctia hop sb chinh
va dong tAm ctia né va doc 1ap v6i vanh rang.

Béanh rang hanh tinh: dn khop véi ca banh rang bao va banh rang mat troi. Trong truong
hop ctia hop sb khao sat nd bao gdbm 5 banh riang hanh tinh, chay doc 14p trén banh ring
mit trdi va duoce ndi véi nhau bﬁng dia dan. Pia dan 1a 1 b phan khong thé thiéu cua
truc ra hop $6.

Hinh 3.2.3 B§ banh rang hanh tinh
1: Banh rang bao; 2: Banh rang mat troi;
3: Banh ring hanh tinh; 4: Dia dan

Nguyén 1i hoat dong:

Néu banh ring bao duoc giit ¢d dinh va banh ring mat troi quay thi banh rang hanh
tinh duoc diéu khién quay quanh banh ring bao véi toc do duoc didu chinh boi kich
thudc cta banh rang hanh tinh va banh rang mat troi lién quan dén banh rang bao. Cac
banh rang hanh tinh trén truc cta ching budc gia dan ciing quay theo cung chiéu nhung
tdc dd goc cham hon banh rang mit troi. Truc ra lién két voi gia din va quay cing véi
no.

Ung dung thuc té:

Trong hop s6 FSO10309, ché d6 LOW RANGE hay ché do giam toc hoat dong bang
cach trugt dong tc vao an khép v6i mit phia sau cua hop sb. Pidu nay 1am khoa banh
ring bao do d6 truc dau ra quay theo cing chiéu nhung cham hon truc thir cip ctia hop
s6 chinh.

O ché @6 HIGH RANGE hoic ché do truyén thing (truc tiép) bo dong truot va in
khép mit bich c6 rinh dugc ndi v6i dia dan, didu nay 1a banh rang bao va banh ring
hanh tinh dugc khoéa véi nhau, cac banh rang hanh tinh khong con kha nang quay va do
d6 cum banh ring hanh tinh quay nhu mét thé thong nhat. Tir 6 ma truc ra caa hop sd
quay cung toc d6 véi truc trung gian I11.
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O kiéu sang sb Single H, mdt cong tac khi duoc van hanh béng tay s¢€ chuyén num
can s 1én ché 6 HIGH hodc LOW tuy theo yéu cau. Mot chdt khoa lién dong giira 2
can chon sb va van diéu khién khi xa s& ngan viéc thay doi pham vi truyén, trir khi cac
can chon s6 dang & vi tri trung gian.

P 5 -
-'\R.J": 1/ I'\g.x

N 8N /8
'\,I_',/‘ Y

~ Hinh 3.2.4 Kiéu chuyén ddi Single H

c. Pwong truyén cong suit trong hop so (truyén dong true tiép)

o 0, =

b
-

Hinh 3.2.5 So d6 dudng truyén cong suét
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GEAR
TYPE

FSO 14.39 10.4 7.11 5.05 3.71 271 1.92 1.36 1

14.41

d. H¢ tl}éng hoi trén hop so
M0 ta tong quat

‘Hinh 3.2.6 Tong quét h¢ théng hoi
1: Phan chinh; 2: Phan thay d6i pham vi truyén

Hop sO FSO10309 cua Eaton bao gém mot hop s6 chinh bon téc do6, co cau chinh ctia
s0 Iui va hop s6 phu thay dm 2 pham vj truyén. Thong qua co ciu banh rang hanh tinh
giip cung cap 2 che do6 truyén dong 1a LOW (thap) hoac HIGH (cao).

Tt ca cac cap sO banh rang trong hop so chinh déu sir dung dong bo toc, dugc chon thu
cong va ludn an khop voi nhau. Trong phan thay doi pham vi truyén (hop s6 phu) ciing
c6 sy tham gia cua bd ddng toc va dugc véan hanh bang hoi. Mot xi lanh chuyén (Shift
cylinder) dugc gin trong vo sau cua hop s6, ¢6 nhiém vu trugt dng truot cia bd dong
tdc dé hinh thanh lién ket v6i co cAu banh ring hanh tinh. Tty va truong hop la nha hay
lién ket v6i mit bich ndi dia din hay véi vong an khép trén vo hop sb ma tao ra ti sb
truyén cao hoac thap 1 cach phu hop.

Hoi dugc cap vao cac cong LOW hozc HIGH trén xi lanh chuyen thong qua 1 van phan
phdi (Slave valve). Viéc nay duoc kich hoat 1 cach tryc tiép bang van chuyén doi co gan
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trén can chuyén sé (Truong hop ddi véi kiéu Single H).

Trong truong hop nay, viée chuyen pham vi truyén LOW hoac HIGH can phai thyc hién
trude khi day can sd vi viéc thay doi chi dién ra khi truc cang s6 ¢ vi tri trung gian. Ngoai
ra ¢ 1 van diéu khlen khi thai hoat dong cung voi khoa lién dong dé ngan chan su thay
d6i pham vi truyén 1 cach d6t ngdt sau khi da vao sb.

Cic chi tiét trong mach hoi va so @ mach chuyén d6i pham vi truyén:

Hinh 3.2.7 Cac dudng hoi két ndi trong hop sb kiéu Single H

Céc chi tiét trong mach hoi:
Van diéu ap co6 bg loc

Hinh 3.2.8 Van diéu ap c6 bo loc
1: Phan chinh cta van; 2: B6 loc;
3: Vong phét; 4: O- Ring;
5: Ne“'lp; 6: Chét;
7: Cong cép khi; 8: Cong ra;
9: Nt chan dau ra: 10: Bulong c6 dém
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Van chuyén doi:

Hinh 3.2.9 Van chuyén dbi
1: Nép day; 2: Vit; 3: Dé;
4: Phét; 5: Vo 6: Miéng dém;
7: Lo xung chong rung; 8: Chdt; 9: Lo xo nén;
10: Can; 11: Nﬁp; 12: Pai khoéa; 13: Cén sd;

Xi lanh chuyén pham vi truyén:

i,

)
\
\
S
&
N

N
8
8

0}

Hinh 3.2.10 Xi lanh chuyén pham vi truyén
1: O-ring; 2: O-ring; 3: O-ring;
4: O-ring; 5: O-ring; 6: Céng vao LOW;
7: Chiéu ddy LOW; 8: Chiéu day HIGH; 9: Cong HIGH
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Van phan phoi va van di€u khién khi xa

Hinh 3.2.11 Van phan phdi va van diéu khién khi x4 kiéu Single H

So dd mach hoi thay d6i pham vi truyén:

B
£
21 @ 1
e ‘%
L = =

Hinh 3.2.11 So db mach hoi
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3.2.2. Khio sdt ly hop

: Banh da dong co;
: Vanh rang khoi dong;

o
w
N

: Bu-16ng gdn mam ¢ép;
: Bia ép ly hop;

: Lo xo giam chan;

: O bi ty mo ly hop;
- Lo x0 hoi vi don mo;

: Lo xo dia (ki€ém don mo);
: Pinh tan gan 16 xo dia 1én mam ép;

1]

hn
O 00 1 N O Li B W N —

- G6i tua tu lya don mo;

i 10: Pinh tan gan gdi tua (9);

}  11: Dia ma sat bi dong;

12: Pinh tan lién két “mém dia bi dong (11)
a1 pec vé&i may-o;

§ : : 13: May-o dia bi dong (11) ;

E

il 14: Truc dong co;

11

: - 9
/)_ > 0 Hinh 3.2.12 Két cAu ly hgp ma st co khi
TETTIE v6i 10 xo €p kiéu dia con

a. ‘Cz‘iu tao ly hop

GOm 4 phan chinh:

+ Phén’ chii dpng (truyén mé-men xodn tir dong co’) : Co banh da, dia ép (dia ép trung
gian néu co);

+ Phan bi dong (nhdn mé-men xoan dé truyén xuon hop sé): C6 dia ma sat bi dong, truc
ly hop;

+ Co ciu ép (tao lwc ép cho nguyén Iy truyén dong ma sat tiép xic) Lo xo, dé ty 10 xo
(thuwong goi la mam ép)

+ Hé don mé ly hop: gdm don mé va hai diém tya cho don mé.;

b. Nguyén li hoat dong

Khi tac dung mét luc F vao ban dap ly hop, thong qua co ciu dleu khién, 6 bi ty ép vao
16 x0 c6n kéo dia €p di ra, lam tach dia ma sat ra khoi banh da, cat dugec mo men truyén
tor dong co dén hop s6. Khi thoi tac dung vao ban dap, co cAu diéu khién thoi tac dong
vao 6 bi ty, 10 xo con duoc tra vé, dong thoi dia ép ép cac tAm ma sat vao banh da, ltc
nay ly hgp dong.
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Uu diém: két cdu don gian gon, luc ép phan bd diéu 1én bé mit ma sat do chi str dung 1
10 xo0 bd tri & giira. dic tinh cua 10 xo 13 phi tuyén nén lyc dé mé ly hop rat nhe.

Nhuoe diém: Khong diéu chinh khe hé gifta don m¢ va bac mé khi tdm ma sat bi mon,
kho ché tao dugc 10 xo ¢6 dic tinh theo yéu cau, véi luc ép 16n ma kich thude nho.

c. Dan ddng co khi tro Ire khi nén

Hinh 3.2.13 So d6 dan dong co khi tro Iyc khi nén
1. Ong dén; 2 Xylanh cong tac
3. Cang mo; 4. Lo xo dia;
5. bia ép; 6. Dia ma sat;
7. Bity; 8. Lo xo hoi vi
9. Binh khi nén; 10. Xylanh phan phdi;
11. Ban dap; 12. Lo xo hdi vi ban dap
Nguyén li tro lwe: Dudi tic dung ctia luc ban dap dé mé ly hop, can day véi van sé dich
chuyén tuong d6i vai thanh day 1am mé van cap khi nén. Khi nén tir binh chira qua van
theo duong ong dén xylanh trg luc khi nén. Lyc do ap sudt khi nén tao trong xylanh s&
day can piston cung luc ddy trén can day tién hanh m¢ ly hop. Khi thoi tac dung 1én ban
dap, dudi tac dung cua cac lo xo hoi vi cac chi tiét trd vé vi tri ban dau, con khi nén tir
xylanh tro luc tré vé& van rdi qua cac dudng thong ra ngoai khi quyén.
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3.3. Khio sat cau chi dong xe tii DAEWOO NOVUS E5

1 2 @o no Mo

\\_\"—;’)\

/

Hinh 3.3.1 So d6 vi sai ddi xtng dit giita cau chu dong.
1 — banh ring bi dong cua truyén luc chinh.
2 — banh riang cha dong caa truyén luc chinh,
3 — bén tryc.4 — banh rang ban tryc.
5 — banh rang hanh tinh.6 — vo vi sali.

R
1
—

=%

T B
Y-

Il
ﬁ
) ,-—”\81
T b
TN 2

a. Truyén lwe chinh va vi sai

Hinh 3.3.2 Ciu tao truyén luc chinh

Truyén luc chinh bao gém banh ring chu dong (con goi 12 banh ring qua dura) va banh
rang bi dong (con goi 1a banh rang vanh chau). Banh rang chu dong cua truyén lyc chinh
dugc ché tao lién truc va ndi trén vo bang cac 0 dd. ‘Banh rang bi dong thuong dugc
ghép v6i bo bo si va cling duoc gbi trén vo bang hai 6 dd. V6 bo si sai (duge ghép véi
banh rang bi dong bang cac bulong) co cac 16 dé dit truc ciia cac banh rang hanh tinh.
Truc cua banh rang hanh tinh cé thé 1a dang don, dang ba trac hodc dang chir thap tuy
theo s6 lugng banh rang hanh tinh cua b vi sai 1a 2, 3 hoac 4. Hai banh rang mat troi
(banh ring ban truc) duoc lap dit co thé quay twong ddi trong vo vi sai. Hai banh ring
mat troi an khép thudng xuyén véi cac banh rang hanh tinh. O giita cta 2 banh ring mat
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troi 13 16 ¢6 then hoa dé dn khdp véi then hoa cia 2 ban truc. Truc chu dong ché tao lién
v6i banh rang c6n xodn chu dong va duoc gbi trén vo bang 2 6 bi con. Khoang cach va
cach bd tri 2 6 bi con c6 anh hudng dén do climg viing cia truc chi dong, Thong thudng
hai 6 bi con dugc b tri theo chiéu nhu trén hinh v& sao cho khoang cach giira 2 tim chiu
Iure thue té 1a 16n. Banh ring bi dong dugce ghép véi vo bo vi sai bang cac bulong. Trong
vO bd vi sai ¢o lép dat cac truc va banh rang hanh tinh, 2 banh rang mat troi, cac dém
ttra cho cac banh rang mat troi.

Nguyén li lam viéc:

Hinh 3.3.3 M6 phéong nguyén li 1am viéc truyén luc chinh

- Khi xe chuyén dong thang

Momen tir truc cacdang truyén t6i truc cht sang banh rang bi dong ciia truyén
Iuc chinh dén vo b si sai. Khi xe chuyén dong thang trén dudng bang phang, sitc can &
2 banh xe chu dong la nhu nhau ban kinh cta hai banh xe chu dong 1a nhu nhau. Khi
néy cac bénh -rang hanh tinh khong quay quanh truc cua n6é ma chi dong vai tro nhu 1
vau truyén dé truyen momen tir vo vi sai dén 2 banh ring mat troi ¢ 2 phia véi cing
momen cuing s6 vong quay nhu nhau dén 2 banh xe chii dong. .

- Khi xe quay vong

Gia sir xe dang chuyén dong quay vong vé phia bén phai, ltic nay toc do goc cua hai
banh xe 1a khac nhau. Banh xe bén trai nam xa tdm quay vong nén co téc d6 goc 16n hon
banh xe bén phai nam gan tdm quay vong. Thong qua ban truc lam hai banh ring mat
troi & phia bén trai va phai ciing c6 téc dd goc khac nhau. Trong trudng hop cu thé nay
banh rdng mat tro1 bén trai quay nhanh hon banh rang mat troi bén phai. Lic nay banh
rang hanh tinh vira quay theo vo bg vi sai vira quanh truc ctia n6 bao dam cho hai banh
ring mit troi quay voéi ttosc do goc khac nhau phu hop véi toe d6 quay khac nhau cua
cac banh xe chu dong

Xe chon truyén luc chinh 12 loai don dang banh ring c6n xoan.
Loai nay co ket cau don gian, thuong st dung cho cac loai 6 to tai c6 cau sau cha dong.

b. Ban truc
Bén tryuc 12 loai ban truc giam tai hoan toan, 12 loai ban truc chi chiu moment xoén
va khong phai chiu cac luc khac tac dung Ién no.
Ly do: day 1a xe tai cO tai trong kha Ién nén chon kiéu két ciu nay dé ban truc chi
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c6 nhiém vu truyén moment xoan téi cac banh xe, gilp giam tai hrc tac dung 1én béan
truc, nham tang do bén cho ban truc.

Hinh 3.3.4 So d6 ban truc giam tai hoan toan.

v
m:G:

A

3.4. Kha ning 1am viéc theo diéu kién kéo, bam ciia xe NOVUS E5

Bang 3.3 Thong sb ky thuét cua xe

Khéi luong ban than (kg) 8.940
Tong khoi luong két hop (kg) 55.000
Tong thé DxRxC (m) 7.010 + 2.495 + 3.020
Chiéu dai co s& L (m) 3.300
Tdc d6 t6i da vimax (km/h) 95
Cong suat cuc dai Nemax (KW) 320
L6p banh xe 12R22.5 PR16
Hidu suét truyén luc n 0.85
Toc do quay max/min cua 2420/600
dong co (v/p)
S6 Romoc kéo 1

3.4.1. Xay dung dudong dac tinh kéo cia xe
Puong dic tinh kéo 1y thuyét ctia 6 t6 1a d6 thi biéu dién mbi quan hé gitra luc kéo tiép
tuyén & cac tay sd khac nhau twong tmg véi toc do chuyén dong cua xe, nghia Ia:
P=7m

Dé xdy dung dugc duong dic tinh kéo 1y thuyét cua 0 t6, tién hanh xac dinh lyc kéo tiép
tuyén taibanh xe chi dong va van tdc chuyén dong cuia xe 6td twong (g véi cac tay sd khac
nhau.

a. Xac dinh luc kéo tiép tuyén & cac tay s6 khac nhau
Luc kéo tiép tuyén tai cc banh xe chii dong & céc tay sd khac nhau dwoc xac dinh theo
cong thuec:

Trong do: _
_ M,.i,.n:

P
k
ATy,
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Me - M6 men quay trén truc dong co (Nm);

it - Ti s6 truyén chung ctia hé thong truyén luc

ne- Hiéu suat chung ctia hé thong truyén luc

lox - Ban Kinh lin cua banh xe (m); Tra thong s6 16p 12R22,5 PR16 => rnx=1.08m

A - Hé s6 ké dén sy bién dang cua 16p. Chon A= 0.93
Bing cach thay doi gia tri introng ing véi cac ty truyén & cac tay sé khac nhau vao
cong thirc trén s& thu duogc gi tri cua luc kéo tiép tuyén tuong tng

b. Vién téc chuyén ddng ciia oto & céc so truyén khac nhau
Mt khac ta lai c6 mdi quan h¢ gitra tdc do & truc co cia dong co (ne) voi van tde di
chuyén chuyén dong cua xe (v) theo cong thirc:

2.1

- —bx

60.7 .7 .1

h 0 p
Bang cach thay doi gia tri ne & mot muc trong khoang tir nmin dén nmax (600-2420 ) va
in trong tmg voi ty sb truyén & tay sd khac nhau, két qua thu dugc ghi ¢ Bang 1

Bang 3.4 Gia trj van toc ciia xe (km.h) twong Gmg véi ty s6 truyén & cac tay sb

n vl V2 v3 v4 v5 V6 V7 v8 vi vr

600.00 |2.26 | 3.31 | 466 | 6.35 | 8.69 |12.27 | 17.32|23.55|1.64 | 1.63

800.00 |3.02 | 442 | 6.22 | 8.46 | 11.59 | 16.36 | 23.09 | 31.40 | 2.18 | 2.18

1000.00 | 3.77 | 5.52 | 7.77 |10.58 | 14.49 | 20.45 | 28.86 | 39.26 | 2.73 | 2.72

1200.00 | 4.53 | 6.63 | 9.33 |12.70 | 17.38 | 24.54 | 34.64 | 47.11 | 3.27 | 3.27

1400.00 | 5.28 | 7.73 | 10.88 | 14.81 | 20.28 | 28.62 | 40.41 | 54.96 | 3.82 | 3.81

1600.00 | 6.04 | 8.83 | 12.44 | 16.93 | 23.18 | 32.71 | 46.18 | 62.81 | 4.36 | 4.36

1800.00 | 6.79 | 9.94 | 13.99 | 19.05 | 26.07 | 36.80 | 51.96 | 70.66 | 4.91 | 4.90

2000.00 | 7.55| 11.04 | 15.55| 21.16 | 28.97 | 40.89 | 57.73 | 78.51 | 5.46 | 5.45

2200.00 | 8.30 | 12.15 | 17.10 | 23.28 | 31.87 | 44.98 | 63.50 | 86.36 | 6.00 | 5.99

2420.00 | 9.13 | 13.36 | 18.81 | 25.61 | 35.06 | 49.48 | 69.85 | 95.00 | 6.60 | 6.59

Thay cac gia tri ne bang cac gia tri van tc (v) & céc tay sb tuong (ng (bang 1), dya
két qua tinh toan xay dung dudng dic tinh ngoai cta dong co 6 to va mbi quan hé
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giita moé men va luc kéo tiép tuyén theo cong thirc Pk trén ta xdy dung duong dic
tinh kéo cho 6 td6 P« = f(v) twong g ¢ cac tay so khac nhau:

Dac tinh keo ly thuyet cua xe

200000
180000
160000
140000 —e—pki
—ea—pk2

120000

100000

Pk (kG)

fax —e—pk3

pk4

80000 ‘.'."\ pK5
W"

60000 pk6

—e—pkB
40000
pk7

20000 --—o—0o 0o 8 & o
B — - - - —e
0 —a—pkl
0 10 20 30 40 50 a0 70 20 30 100
Van toc v {(km/h)

Hinh 3.4.1 B thi dic tinh kéo ciia xe & céc tay s6 khac nhau

—ea—pk8

3.4.2. Xay dung do thi cin biang lwc kéo, bam ciia xe trén mit dwong (cé6 dd ddc)
3.4.2.1. Xay dung mo hinh tinh toan
Khi xe di chuyén trén mat duong dbc doc, xét cho trudng hop nguy hiém hon, d6
la truong hop xe van chuyoén lén doc. Sq d6 phan tich céc lyc, mé men tac dung lén
xe trong truong hop chuyén dong 1€n doc nhu hinh 3

Hinh 3.4.2 So d6 lyc tac dung 1én xe khi chuyén dong 1én doc
Khi xe 6 t6 chuyén dong 1én doc s& chiu tac (dung cua cac luc va momen sau:
+ Trong lugng toan bd cua xe 6 to6 G (bao gom tu trong cua xe 6 to va trong tai);
+ Luc can lan: Pr, Py (luc can lan trén cac banh xe trudc va sau);
+ Luc can khong khi: Pg,;
+ Lyc can quan tinh: Pj;
+ Luc kéo tiép tuyén tai banh xe chu dong: Pk
+ Momen xoan & cau chu dong: M ;
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+ Momen can lan ¢ cac banh xe: Mg;
+ MOmen quan tinh ¢ cac banh xe: M;;
+ Phan luc phap tuyén tai banh xe trudc va sau Z1, Z»
3.4.2.2. Xdc dinh gia tri cic hre tic dung Ién xe khi chuyén dong 1én doc
a. Phan luc phap tuyén & banh xe
Dé x4c dinh phan luc phap tuyén & cac banh xe 6 t6 Z1 va Z2 bang cach thiét 1ap céac
phuong trinh can bang moémen d6i véi diém A va B, sau khi bién d6i (coi hy = hy ) ta

7 G.cosa.(b- fr,)—(G.sina+P,+PF,).h,

1
I,
7 G.cosa.(a+ fr, )+(G.sina+P +P,).h,
2 =
L

co:
Trong do:
G - Trong lugng toan b cua xe 6 t6 (N);
L - Chiéu dai co sd ctia xe 6 t6 (m);
a, b - Khoang cach tir trong tam dén truc banh xe trudc va sau, duge xac dinh br?mg
thyc nghi¢m (m);
hr - Toa do chiéu cao trong thm cua xe 0 td (m);
hw - Khoang cach tir diém dit luc can ciia khong khi dén mit duong (m);
a - Goc dbc cuia duong trong mit phang doc (dd);
Pi - Luc can 1én doc (N):
P - Luc can cua khong khi (N);
P;j - Luc can quén tinh khi xe 6 to khi chuyén dong khong 6n dinh (N).
b. Lwe can Lin chuyén dong ciia xe
Luc can lan cua xe 6 t6 dugc xac dinh theo cong thirc:
Pt = (Z1 + Z2).f = 1.G.cosa
Trong do:
G - Trong lugng toan bo cua xe 6 t6 (N);
a - Goc dbe doc (do);
f — Hé sb can lan, dugc tinh nhu sau.

2
f=%A+T550

)
Vé6i fo=0,015
Tir thong tin nha san xuat ta biét vmax= 95km/h. Ta thiét lap bang hé s6 can nhu
sau:
Bang 3.5 Hé s can {rng véi van téc tuong (ng

v f
(km/h)

0 | 0015

10 | 0015

20 | 0.015

30 | 0.016
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40 0.016
50 0.017
60 0.018
70 0.019
80 0.020
95 0.022

c. Lwe can 1én dbc
Khi xe chuyén dong 1én déc thi trong lwong G duoc phan tich ra hai thanh phan. Thanh
phan Gceosa tac dung vudng goc v6i mit dudng va giy nene phan luc phap tuyén cua
duong tac dung 1én banh xe 1a Z; VA Zz, Thanh phan thi hai 12 Gsina can lai sy chuyén
dong cua xe khi 1én dbc va duge goi la luc can 1én dbc Pi:
Vay luc can khi xe 6 t6 chuyén dong 1én dbc duoc xac dinh theo cong thic:
Pi=G.sina
d. Lwc can khong khi
Bang thuc nghiém da x4c dinh lyc can khong khi ciia xe 6 t6 khi chuyén dong theo
cong thuec:
Po=K.F.v?
Trong do:
K - Hé sb can khong khi, né phu thudc vao hinh dang 6 to6, chét luong bé mat, mat

d6 khong khi (N.s 2 /m* ), tra bang dugc K = 0,625;

F - Di¢n tich can chinh dién cua xe 0 t0, nghia la dién tich hinh chiéu cta 6 t6 may
kéo trén mit phang vudng goc véi truc doc cua chiing (m?);

F= rxc= 2.495x3.02=7.5349 m?

V - Van téc chuyén dong cua xe (m/s).
€. Lwe can quan tinh
Luc can quén tinh Pj xuat hién khi xe chuyén dong khong 6n dinh (lic ting toc, lac giam
tdc), duoc xac dinh theo cong thirc:

G .
})]'25,‘_.]

Trong d6: J - Gia téc cua xe 6 t6 khi chuyén dong (m/s2 ); 8i - Hé s6 tinh dén anh
huong cua cac khdi lugng chuyén dong quay, tinh toan gan dung theo cong thic:
8, =1,05+0,05i;
Véi in 1a ty s6 truyén ctia hop s khi tinh todn & mot sé truyén cuy the.
Ta thiét 1ap dugc bang sau:
Bang 3.6 Hé sb tinh dén anh hudng cia cac khdi lugng chuyén dong quay

i1 12 i3 i4 15 16 i7 i8 il
10.4 7.11 5.05 3.71 2.71 1.92 1.36 1 14.39
ol 02 33 o4 05 06 o7 o8 ol
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| 157 | 1.4055 | 1.3025 | 1.2355 | 119 | 1.146 | 1.118 | 1.1 | 1.7695 |

a. Lwc bam cua xe

Diéu kién dé xe 6 to c6 thé chuyén dong duogc 12 & tai bé mit tiép xtic giita banh xe chu
dong va mat duong phai tdn tai luc bam nhét dinh. Néu luc bam nhé thi banh xe chu
dong co thé bi truot tron (trong trudng hop khi c6 mémen chii dong 16n) hoic banh xe
bi truot 1ét (truong hop khi & banh xe ¢c6 mémen phanh 16n). Khi banh xe khong con
kha nang bam (banh xe bi trugt hoan toan), lic do luc kéo tiép tuyén dat gia tri cuc dai.
Gia tri cua luc bam P¢) phu thudc vao cdu tao cua lép xe, chit luong bé mit duong va
tai trong phap tuyén, dugc xac dinh theo cdng thirc sau:

G.cosa.(a+ fr, )+ (G.sina+ P, +P).h,
F,=9.Z,=0p. I

3.4.3. Xay dung do thi cin bang luc kéo, bam ciia xe

a. Phwong trinh can bang lrc kéo, bam ciia xe

Khi xe 6 t6 chuyén dong trén duong dbc doc luc kéo tiép tuyén & cac banh xe chu dong
dugc st dung dé khic phuc cac loai lyc can chuyén dong, ta co phuong trinh can béng
luc kéo nhu sau:

Pk =Pt £ Pi + Py = Pj
q DPong thoi, diéu kién dé xe c6 thé chuyén dong duoc trén duong phai thoa man bat
dang thuc sau:
Po > Pk> P
Nghia la:
0Zy > Pc>Pt £Pi+ Py £Pj

b. Xdy dung d6 thi cin bang lwc kéo, bam ciia xe khi chuyén dong trén cac loai
duong c6 do doc khac nhau

Thay cac gia tri vao cac cong thic tinh Py, Pi, Po, Pj va Py ta tinh dugc céc loai luc can
va luc bam cua xe 6 t6 khi chuyén dong. Két hop vé6i duong dic tinh kéo 1y thuyét va
két qua tinh toan céc loai luc can chuyén dong, ta x& xay dung duoc b thi can bang luc

kéo bam cho xe 6 t6 khi chuyén dong trén mét sb loai duong c6 d6 déc doc khac nhau
(hinh 4, hinh 5 va hinh 6).
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Dac tinh keo ly thuyet cua xe
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Hinh 3.4.3 D6 thi can bang lyc kéo, bam cua dudng c6 do doc 0°
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Dac tinh keo ly thuyet cua xe
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Hinh 3.4.5 D0 thi can béng luc kéo, bam cua dudng c6 do dbc 12°
Phan tich bi¢u d6:

Trén truc tung ta dit cac gia tri ctia luc kéo tiép tuyén Gng voi cac cip sb, trén
truc hoanh ta dat cac gia tri van tde chuyén dong cua 6 to.

Hinh dang cua dudng cong luc kéo tiép tuyén giéng nhu hinh dang ciia dudng
cong momen Xoan cua dong co Me béi vi:
% _ Me- ihiioipnt
7 7

Buong cong Pc chinh la duong cong tong cong cua lyc can duong va lyc can
gi6. buong cong tong cong nay cat duong luc keo tiép tuyén Fy tai mot diém ma khi
chiéu xuong truc hoanh ta dugc van tdc cuc dai cua 6 t6 ung voi loai duong dang xét
(duong bang).

Tai giao diém cua duong cong cua luc keo tiép tuyén Fk & cip sb truyén cao
nhat va duong cong can tong hop (Pw+Ps) & loai duong da cho, xe khong con kha nang
tang tc va khac phuc dbc cao hon.

3.4.3. Xay dwng db thi cin bang cong sudt

3.4.3.1. Phwong trinh cin bang cong sudt

Cong suat do dong co sinh ra mot phan di tiéu hao cho ma sat trong h¢ thong truyén luc,

phan con lai dung dé thang céc luc can chuyen dong. Cong suit do dong co sinh ra mot

phan di tiéu hao cho ma st trong hé théng truyén luc, phan con lai ding dé thing cac

luc can chuyén dong:

Ne=N¢+Ns £Ni+Ng £ Nj+ Nm

Ne — Cong sut do dong co phat ra.

N¢ — Cong suat tiéu hao cho ma sat trong h¢ thdng truyén lyc.

N — Cong suat tiéu hao dé thang luc can lan.

Ni — Cong suat tiéu hao dé thang luc can 1én ddc.

N, — Cong suat tiéu hao dé thang luc can khong khi

N;j — Cong suat tiéu hao dé thang lyc can quan tinh.

Nm — Cong suét tiéu hao dé thing luc can & moc kéo

O cong suat Ni: ddu (+) dung khi xe 1én déc, dau (-) dung khi xe Xuong dbc. O cong

suat Nj: ddu (+) dung khi xe ting tdc, dau (-) dung khi xe giam toc. Néu xét tai cac banh
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xe chii dong thi phuong trinh can bang cong suat c6 dang sau:
Nk= Ne-Nt= Nf £Ni+Ny = Nj+ Nm
Vi Nk la cong suat cia dong co da truyén dén cac banh xe chu dong:

X A v A e ~ TNeTp
Chuyén dong v va s6 vong quay ne c6 moi quan hé: v= o
t

Nk: Ne'Nt:Ne,T] => Nt: (1'1’])Ne
Phuong trinh cin bang cong suit viét dudi dang khai trién nhu sau:
Ne= (1-n).Ne + Gfvcosa + Gvsina + Wv® + Gaivj/g + nQvy
3.4.3.2. Pé thi cin bang cong suat
Phuong trinh cin bing cong suat ctia 6 t6 c6 thé biéu dién bang do thi. N6 dugc xay
dung theo quan h¢ gilra cong suit phat ra cuia dong co va cac cong sut can khi xe chuyen
dong, phu thudc vao van tde chuyen dong, tic 1a N = f(v). Mat khac do gitra van tde

cho nén ta cling c6 thé bi¢u

thi quan h¢ gitra cac cong sut theo s6 vong quay cua dong co, nghia la: N = f(ne). PO
thi biéu dién quan hé giira cong sut phat ra cua dong co va cong suat can khi xe chuyen
dong phu thudc vao van tdc cta xe hodc sé vong quay ciia dong co duoc goi 1a d6 thi
can bang cong suét cua Xe.

Thong qua vi€e tinh toan ta c6 bang s6 liéu sau:

Bang 3.7 Thong s6 N theo v trén ting tay sO

vl | nkl | v2 nk2 | v3 nk3 | v4 nk4 | vb nk5 | v6 nké | v7 nk7 vk8 | vl nkl vr | nkr
2. | 65. 3.3 | 65. 4.6 | 65. 6.3 | 65. 8.6 | 65. 12. | 65. 17. | 65. 23. 65. 1. | 65. 1. | 65.
26 | 40 1 40 6 40 5 40 9 40 27 | 40 32 | 40 55 | 40 64 | 40 63 | 40

3. | 92 44 | 92. 6.2 | 92. 8.4 | 92. 11. | 92. 16. | 92. 23. | 92. 31. | 92. 2. | 92 2. | 92
02 | 62 2 62 2 62 6 62 59 | 62 36 | 62 09 | 62 40 | 62 18 | 62 18 | 62

3. 120 | 55 | 120 | 7.7 | 120 | 10. | 120 | 14. | 120 | 20. | 120 | 28. | 120 | 39. | 120 | 2. 120 | 2. 120
77 | .99 2 .99 7 .99 58 | .99 |49 | .99 |45 | .99 86 | .99 |26 | .99 73 1 .99 [ 72 ] .99
4, 149 | 6.6 | 149 | 93 | 149 | 12. | 149 | 17. | 149 | 24. | 149 | 34. | 149 | 47. | 149 | 3. 149 | 3. 149
53 | .58 3 58 |3 .58 70 | .58 38 | .58 54 | .58 64 | .58 11 | .58 27 | .58 | 27 | .58
5. 177 | 7.7 | 177 | 10. | 177 | 14. | 177 | 20. | 177 | 28. | 177 | 40. | 177 | 54. | 177 | 3. 177 | 3. 177
28 | .48 3 .48 88 .48 81 .48 28 .48 62 .48 41 .48 96 .48 82 | .48 81 | .48
6. | 203 | 88 | 203 | 12. | 203 | 16. | 203 | 23. | 203 | 32. | 203 | 46. | 203 | 62. | 203 | 4. | 203 | 4. | 203
04 | .73 3 73 | 44 | .73 93 | .73 18 | .73 71 | .73 18 | .73 |81 | .73 36 | .73 |36 | .73
6. 227 | 99 | 227 | 13. | 227 | 19. | 227 | 26. | 227 | 36. | 227 | 51. | 227 | 70. | 227 | 4. 227 | 4. 227
79 | 43 | 4 43 |99 | 43 |05 | 43 |07 | .43 80 | .43 96 | 43 | 66 | .43 91 | 43 |90 | .43
7. 247 11. | 247 | 15. | 247 | 21. | 247 | 28. | 247 | 40. | 247 | 57. | 247 | 78. | 247 | 5. 247 | 5. 247
55 | .63 04 | 63 |55 | .63 16 | .63 97 | .63 89 | .63 73 | 63 |51 | .63 |46 | .63 | 45 | .63
8. | 263 | 12. | 263 | 17. | 263 | 23. | 263 | 31. | 263 | 44. | 263 | 63. | 263 | 86. | 263 | 6. | 263 | 5. | 263
30 | 41 15 41 10 A1 28 A1 87 41 98 41 50 A1 36 A1 00 | 41 99 | 41
9. 274 | 13. | 274 | 18. | 274 | 25. | 274 | 35. | 274 | 49. | 274 | 69. | 274 | 95. | 274 | 6. 274 | 6. 274
13 | 55 36 .55 81 .55 61 .55 06 .55 48 .55 85 .55 00 .55 60 | .55 59 | .55
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D5 thi can bing céng suft
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Hinh 3.4.6 D) thi can bang cong suit xe & dudng c6 do dbc 0°

Phan tich biéu do:
Ung voéi cac van toc khac nhau, khoang tung d6 nam gitra dudng cong ( Ne = Ne+ Ny )
va duong cong Nk 14 cong sudt duy trir, duoc goi 1 cong suat du Ng dung dé: leo déc,
tang toc, kéo romodc...
Tai giao diém: Pd = 0, xe khong con kha niang ting toc, leo ddc... Chiéu giao diém xubng
truc hoanh, ta dugc vmax cua xe & loai duong da cho.
Luuy:
Van toc 16n nhit ciia xe chi dat duoc khi xe chuyén dong déu trén dudng nam ngang,
d6ng thoi budm ga mo t6i da (hodc thanh ring bom cao ap da kéo hét) va dang & tay sb
cao nhét cua hop sb.
Néu mudn xe chuyén dong 6n dinh (déu) trén mot loai dudng nao d6 vai van tbe v nho
hon vmax thi can dong bt buom ga lai (hodc tra thanh kéo nhién li¢u vé), miat khac co
thé phai chuyén vé tay so thap hon ctia hop sb.
3.4.4. Pic tinh nhan t6 dpng liwc hoc
3.4.4.1. Khdi ni¢m vé ddc tinh déng lwe hoc ciia 6 t6
Khi so sanh tinh chat dong luc hoc cua cac loai 6 t6 khac nhau va tng véi cac diéu kién
lam viéc ctuia xe ¢ cac loai duong khac nhau, nguoi ta mudn c6 mot thong s6 thé hién
dugc ngay tinh chat dong lyc hoc cua 6 t6. Phuong trinh can béng luc kéo khong thuan
loi dé danh gia cac loai 6 t6 khac nhau. Cho nén can phai c6 mot thong s6 dic trung cho
tinh chat dong luc hoc ctia xe ma chi s6 két cAu khong c6 mat trong d6. Thong s6 d6 goi
la dac tinh dong luc hoc cua 6 t6, ky hiéu 1a D:
D= F — Fu) _ (Meitnt —W. VZ) 1

G I'y

G
Trong do: D: La nhan td dong luc hoc.
Fo: Luc can khong khi.

Fi: Luc kéo tiép tuyén tai banh xe chi1 dong.
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W: La hé sb can khong khi. W=k . F
Tir phuong trinh can bang luc kéo
Mei

— = Gfcosa + Gsina + Wv2+ G8ivj/g
b
Ta chuyén Wv? sang vé trai va chia 2 vé cho G ta nhan dugc :
D:(Mer;:nt—w.vz).— [G(fcoson+sma)+w 24 E—\y+6]

Khi xe chuyén dong ¢ s thap, gia tri D s& 16n hon so v6i khi xe chuyén dong & cac sb
cao. Dac tinh dong luc hoc D thé hién kha nang 6 to théng luc can téng cong va kha
nang tang tbc.
Khi xe chuyén dong déu (j=0),D =y
Khi xe chuyen dong déu (j = 0) trén dudng ndm ngang ( 0=0), D = f, ddng thoi néu dang
gai tay sO cao nhat va dong co lam viéc ¢ ché do toan tai, ta s& nhan dugc gia tri vmax
cua Xe.
Gia tri Dmax tuong ing véi strc can cia mat dudng duoc dic trung bang hé sb can tong
cOng 16n nhat ymax.
3.4.4.2. D6 thi nhan t6 dong luc hoc
Pic tinh dong luc hoc ciia Xe D ¢6 thé biéu dién bang d thi. PJ thi dic tinh dong luc
hoc D biéu thi mbi quan h¢ phu thudc gitra dac tinh dong luc hoc va van tde chuyén
dong cua xe, nghia 1a D = f(v). Khi xe c6 tai trong ddy va dong co 1am viéc véi ché do
toan tai ta c6 bang so liéu sau:

Bang 3.7 Thong s6 nhan t6 dong luc hoc D theo v trén ting tay sb

G81V]] 1

vli|dl |v2 [d2 |v3 |d3 |v4 [d4d |v5 |d5 |v6 |[d6 |[v7 |d7 |v8 [d8 vl |[dl |vr |dr

2. 10. |33 (0. |46 (0. |63 |0 |86 |0 |12.|0. |17.]0. |23.]|0. (1. |0O. |1. (O
26 |20 |1 14 16 10 | 5 07 19 05 |27 |04 |32 |03 |55 |02 |64 |27 |63 |27

3. /0. {440 |62 (0 |84 |0 |11.|0. |16.|0. |23.]|0. (31.|0. 2. |O0. |2. |0
02 |21 |2 14 12 10 | 6 07 |59 |05 |36 |04 09 |03 40 |02 |18 |29 |18 |29

3. 0. |[65(0 |77 (0 |10. |0. |14.|0. |20. |0. |28. |0. [39.]|0. 2. |O0. |2. |0
77122 |2 15 | 7 11 |58 |08 |49 |06 |45 |04 |86 |03 |26 |02 |73 |30 |72]|30

4. 0. |66 (0. |93 |0 |12. (0. |17. 0. |24. 0. |34. 0. [47.]0. |3. 0. |3 |O
53 123 |3 15 |3 11 |70 |08 |38 |06 |54 |04 |64 |03 |11 |02 |27 |31 |27 |31

510 |77 )0 |10. |0. |14.|0. |20. |0. | 28. |0. |40. |0. |54. |0. |3 |0. |3 |0
28 123 |3 16 |88 |11 |81 |08 |28 |06 |62 |04 |41 |03 |96 |02 |82 |32 |81 |32

6. |0. |88 |0 |12.|0. |16. |0. |23. |0. |32. |0. |46. |0. |62. |0. |4 |0. |4 |0
04 123 |3 16 |44 |11 |93 |08 |18 |06 |71 |04 |18 |03 |81 |02 |36 |32 |36 |32

6. |0. {99 |0. |[13.|0. |19.|0. |26. |0. |36. |0. |51 |0. |70.|0. |4 |0 |4 |0
79 123 | 4 15199 |11 |05 |08 |07 |06 |80 |04 |96 |03 |66 [02 |91 |31 |90 |32

7. 10 |11.|0. |15 |0. |21.|0. |28. |0. |40. |O. |57.|0. |78.|0. |5 |0. |5 |0
55 122 |04 |15 |55 |11 |16 |08 |97 |06 |89 |04 |73 |03 |51 |02 )46 |31 |45 31

8 10 |12. |0. |17.|0. |23.|0. |31 |0. |44.|0. |63.|0. |8 0. |6. |0 |5 |0
30 |21 |15 |14 |10 |10 |28 |07 |87 |05]98 |04 |50 |02 |36 |02 |00 |30]99 |30

9. (0. |13. |0. |18 |0. |25 |0. |35 |0. |49.|0. |69.]0. |95 |0 [6. (0. |6. |0
13 120 |36 |13 |81 |09 |61 |07 |06 |05]48 |03 |85 |02 00 |01 |60 28|59 28

Két hop voi Excel ta v& dugce do thi nhan t6 dong luc hoc cua xe co tai trong day va
dong co lam viéc vai che do toan tai trén duong c6 do doc 0°
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Do thi nhan 6 doéng lwc hoc cha xe
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Hinh 3.4.7 Do thi nhan t6 dong luc hoc
Phan tich biéu d6
e Xac dinh vén téc 16n nhit ciia xe:

Ta biét rang khi 6 to chuyén dong déu (6n dinh) nghia la j = 0, tung do mdi diém cua
duong cong déc tinh dong luc hoc D ¢ cac s6 truyén khac nhau chleu xuong truc hoanh
s& xac dinh van tdc 16n nhat vmax cia 6 to & loai duong voi hé s6 can téng cong da cho.

Néu duong cong dic tinh dong luc hoc hoan toan nam phia trén dudng hé s can tong
cong ctia mat duong v, thi xe khong c6 kha nang chuyén dong déu (6n dinh) khi dong
co lam viéc & ché do toan tai. Dé thoa man diéu kién ndy, chung ta c6 thé giai quyét
bang hai cach sau day:

Céch thtr nhat 1a nguoi 1ai c6 thé chuyén sang sb cao hon ctia hop sé dé cho duong
cong dac tinh dong lyc hoc & sb cao hon cét duong hé sb can téng cong cua mat duong
v o phﬁn lam viéc 6n dinh trén duong dac tinh dong luc hoc.

Céch thr hai 1a nguoi 1ai can giam ga hodc tra vé bot thanh ring bom cao ap dé
giam bét cong suat ciia dong co. Néu khong giai quyét bang mot trong hai bién phap
trén thi s€ xay ra hién tuong tang tbc cua Xe.

Trong truong hop 6 to chuyen dong déu (6n dinh) tirc 1aj =0 va trén loai dudng tot,
nam ngang] =0,hésd can tong cong cuia mat duong sé bang hé s6 can lan: y = f.
Giao diém cua duong hé s can lan f va duong cong nhan t6 dong Iyc hoc D chiéu
Xuong truc hoanh xac dinh duoc van tdc 16n nhat cia 6 t6 Vimax & sO truyen cao nhit va
dong co lam viéc ¢ ché do toan tai.

e Xidc dinh d doc 16n nhat ma xe cé thé virgt qua dwoge
Dung nhu d3 trinh bay & trén, trong trudng hop 6 to chuyén dong déu thi c6 D = y, néu
biét hé s6 can lan cua loai duong thi ta c6 thé tim dugc do doc 16n nhat ctia dudng ma 6
t6 c6 thé khic phuc dugc & mdt van tdc cho trude. Ta co:
i=D-f=y-f
Thé s liéu vao cong thuec trén, ta thiét 1ap bang sb liéu va vé duoc biéu dd
Bang 3.8 Gi4 tri ¢ ddc i theo v trén timg tay sb
lvilit v li2|vw]isa]|valia]lvs|is]vel|ie]vi]|iz]vel]isg]|w]il]
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22|101|33 (01|46 |00| 63 |00| 86 |00 12. |00]| 17. |00 | 23. |00]|16|0.2
6 8 1 2 6 8 5 6 9 4 27 2 32 1 55 |1 0 4 6
30({01| 44 01|62 00|84 (00| 11. (00| 16. |00 | 23. |00 | 31. |00 |21 0.2
2 9 2 3 2 9 6 6 59 4 36 2 09 1 40 1 8 8
37/102|55 (0177 |00] 10. |0O]| 14. | 00| 20. |00 | 28. |00 | 39. | 00| 2.7 |0.2
7 0 2 3 7 9 58 6 49 4 | 45 2 86 1 26 1 3 9
4510266 |01 93 |00]| 12. |00 | 17. |00 | 24. |00 | 34. | 00| 47. | 00| 32|03
3 1 3 4 3 9 70 6 38 4 54 | 3 64 1 11 1 7 0
5202|777 (01| 10. |00 14. |00 | 20. | 00| 28. | 0.0 | 40. |00 | 54. | 0.0 |38 |03
8 1 3 4 88 9 81 6 28 4 62 3 41 1 9% | 0 2 0
60(02| 88 | 01| 12. |00 | 16. |00 | 23. |00 | 32. | 00| 46. |00 | 62. | 00| 43| 0.3
4 1 3 4 4 1 9 93 6 18 4 71 2 18 1 81 0 6 0
6702|199 (01|13 |00| 19. |00| 26. | 00| 36. | 00| 51. |00 | 70. | 0.0 |49 |03
9 1 4 4 99 9 05 6 07 4 80 2 96 1 66 | O 1 0
75|02 11. {01 | 15 | 00| 21. |00 | 28. | 0.0 | 40. |0OO| 57. |00 | 78. | 0.0 |54 0.2
5 0 04 | 3 55 9 16 6 97 4 89 2 73 1 51 0 6 9
83(01| 12. |01| 17. |00 | 23. |00 | 31. |00 | 44. |00 | 63. |00 | 8. |0.0|6.0]|0.2
0 9 15 2 10 | 8 28 5 87 3 98 2 50 | O 36 | 0 0 8
91/01| 13. {01 18. |00 | 25. |00 | 35 |00 | 49. |00| 69. | 00| 95 |0.0]|6.6 0.2
3 8 36 1 81 7 61 5 06 3 48 1 85 | 0 00 1 0 6
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Ciling can cha v r?mg tai diém co dic tinh dong luc hoc 16n nhat Dmax ¢ mdi mot s6
truyén thi duong cong dac tinh dong Iuc hoc chia 1am hai khu vuc bén trai va bén phai
moi duong cong.

D|

0

v

<
| ]
| ]
| I
| ]
| ]
| I
| I
| ]
| I
I I
| ]
| ]
I I
| ]
| ]
| ]
| ]
I I
| ]
1 1
v v

; T
Hinh 3.4.9 Khu vuc lam viéc cua dac tinh dong luc hoc

Céc van toc chuyén dong cua xe Gmg v6i diém cuc dai cua m01 duong cong dac tinh

dong luc hoc dugce goi la van tdc t6i han ctia xe & m01 s truyén cua hop s6 vin. Gia thlet

rang xe dang chuyén dong déu (on dinh) & van tc 16n hon vén téc téi han. O van téc

nay, khi lgc can cua mat duong tang 1én, van tde chuyén dong cua Xxe s€ giam xuéng,

lac @6 dic tinh dong luc hoc tiang 1én, do d6 no cod thé the“'lng dugc lyc can tang 1én va

giit cho xe chuyén dong 6n dinh. Vi vay ving bén phai van toc t6i han v > vin goi 1a

ving 6n dinh

Nguoc lai, khi xe chuyén dong ¢ van tbc nho hon van tdc toi han, khi lwc can chuyén

dong tang 1én, van tdc chuyén dong cua xe s& giam xubng, lic d6 dic tinh dong luc hoc

giam xudng, do d6 n6 khong co kha nang thang lyc can ting lén, lam cho xe chuyén

dong cham dan va dan dén dung han. Vi vay vung bén trai cia van tdc toi han v < v

goi 1 viing mat 6n dinh.

e Xic dinh si ting tdc ciia xe

Nho d6 thi dic tinh dong luc hoc D = f(v) ta c6 thé xac dinh dugc sy ting téc cua o to

khi hé s6 can ctia mat dudng da biét va khi chuyén dong ¢ mot sb truyén bat ky véi mot

van toc cho trudce

Khi da cho tri s6 cta hé s6 can mat duong vy, dic tinh dong luc hoc D, ta xac dinh kha

ning ting toc cla 6 to nhu sau:

Tur do6 ta rat ra duoc:
_ g
1= D)y
Cin ctr cac bang s6 liéu da tinh toan va thé vao cong thirc j ta dugce d6 thi biéu thi kha
nang tang toc cua xe
Bang 3.9 Gia tri gia toc i theo v trén tirng tay so
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vi | jl | v2 | j2 | v3 | j3 | v4d | j4 | vb | 5| v6 | j6 | v7 | j7 | v8 | j8 | vl | |l
2211|133 |08| 46 |06| 63 04|86 |03] 12. |01 | 17. |01] 23 |00]|16]|14
6 | 4 1 4 6 1 5 4 9 0 | 27 | 8132 | 0|5 |4 4 3
30|12| 44 |09| 62 |06| 84 04| 11. |03| 16. |02 | 23. |01 | 31 |00|21]|15
2 2 2 0 2 5 6 7 | 59 | 3136 | 0] 09 1 |40 | 5 8 3
37(12|55(09| 77 |06 10. |05 | 14. |03 ] 20. | 02| 28. | 01| 39. | 00|27 |16
7 7 2 4 7 9 | 58 | 0 |49 | 4 |4 |1 |8 | 2 |2 |5 3 0
45113|66 |09 93 |07 12 |05| 17. | 03| 24. |02 | 34. |01 | 47. |00 | 32|16
3 1 3 6 3 0 | 70 | 1 [ 38 |5 |54 ]2 |64 ]2 11 | 5 7 4
52 |13| 77 09| 10. |07 | 14. |05| 20. |03 | 28. | 0.2 | 40. |01 | 54. | 00|38 1.6
8 3 3 8 | 88 | 1 |8 | 1|28 |5 |62] 2|44 119 | 4 2 7
60 (13|88 (09| 12. |07 | 16. |05 | 23. |03 | 32. |02 | 46. | 01| 62. | 00| 43|16
4 3 3 7 | 44 1 093 |1 18 | 4| 71 1 18 | 0 | 81 | 3 6 7
671399 (09| 13. |06 | 19. |04 | 26. |03 | 36. |01 | 51 |00| 70. | 0.0 |49 |16
9 1 4 519 | 910|907 ] 3|8 |9 9% |9 ]|66]|2 1 5
75(12| 11. |09 | 15. |06 | 21. |04 | 28. |03 | 40. |01 | 57. |00 | 78. | 0.0 |54 |16
5 7 1 04| 2 |5 |6 16 | 6 | 97 | 0 | 89 | 7 | 73 | 6 |51 0 6 0
83 (12| 12. |08 | 17. |06 | 23. |04 | 31. |02 | 44. |01 | 63. |00 | 86. | 0.0|6.0]| 15
0 1 15 | 7 10 | 1 | 28 | 2 | 87 | 7 | 98 | 4 |5 | 4|36 |3 0 3
9111 13. (07| 18. |05 | 25. |03 | 35. |02 | 49. |00 | 69. | 00| 95 |00 |66 |14
3 1 | 36 | 9|81 | 4 |61 ]| 6|06 1 |48 | 9 |8 | 1 ]00 |7 0 2

Gla téc |

0.8

0.6

04

0.2

0.00

10,00

2000

8 thi xac dinh kha ndng ting tdc cla xe

30.00

40.00

50.00

v (km/h)

E0.00

Hinh 3.4.10: D6 thi xac dinh kha ning ting toc cua xe

100.00

——ji

i3
4
——j5
— 5
——3

—ajl
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KET LUAN

Sau nhiéu tudn, dugc sy gitp d& tan tinh cua thdy gido TS. Nguyén Quang Trung,
cac anh trong Cong ty Bach Nhén Viét cung cac anh trong trén Daewoo Pd Thanh
d3 tao diéu kién gitp chung em thuén loi hoan thanh dé tai: “Khao sat , tinh toan hé
thong dong luc trén xe diu kéo Daewoo Novus E5”. Don 4n cia chung em dat duoc
két qua sau:

Phan dong co trong qua trinh thyc hién khao sat thuc té gitip chung em hiéu sau sic
ting chi tiét cAu thanh nén dong co,cling nhu nam viing nguyén 1y 1am viéc ting co
cAu, hé théng trén dong co .

Phén truyén luc trong qua trinh khao sat chung em nim virng dugc cac chi tiét cAu
thanh nén hé théng.Bén canh d6 chung em di giai quyét duoc bai toan truyén luc trén
ting tay so.

Tuy nhién thoi gian 1am dé tai ¢6 han, ciing nhu khao sat thyc té trén phuong tién con
han ché, tai liéu ctia hing con han ché chua du tai lidu vé xe nén trong qua trinh 1am dé
tai chung em khong tranh khoi nhig sai sot, nhirg han ché con gip phai, chung em
s& ludn cb gang tim toi dé mo rong thém nhirng kién thuc, kinh nghiém con thleu Em
kinh mong céc thdy, cling cac ban dong gop y kién dé dé tai duoc hoan thién tot hon.
Cubi cung cho ching em bay t6 10i cam on chan thanh dén toan thé thay gido trong
Khoa co khi Giao théng — Trudng Pai hoc Bach khoa — Pai hoc Pa Nang da day do
ching em trong thoi gian tai trudng, gitp ching em c6 kién thic nén tang dé hoan
thanh d& tai ndy. Va em xin gui 151 cam on sdu sic nhét téi thiy gido TS. Nguyén
Quang Trung di danh rat nhiéu thoi gian, tim huyét huéng dan va giup d& tan tinh, ti
mi trong qua trinh thyc hién dé tai.

Em xin chan thanh cam on!
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