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LOI NOI PAU

Trong nhitng nim gan day, ciing v&i sy phat trién khong ngimg ctia nén kinh té va
hé thong logistics, nhu ciu van chuyén hang héa ngdy cang trd nén da dang va chuyén
nghiép hon. Trong bdi canh d6, nganh céng nghiép 6 t6 — dic biét 1a dong xe tai dong
mot vai trd then chot trong viéc dam bdo tinh lién tuc, hi¢u qua va an toan trong van
chuyén. Cac dong xe tai khong chi 1a phuong tién chuyén ché don thuin, ma con 1a mot
phan quan trong ciu thanh nén chudi cung ng hién dai, gép phan vio su ting truong
chung ciia nén kinh té qudc dan.

Trong s6 cac thuong hiéu xe tai hién c6 trén thi truong, HINO 1a mot trong nhiing
tén tudi uy tin va lau doi, duoc biét dén voi chat lugng bén bi, kha ning van hanh 6n
dinh va phu hop véi diéu kién khai thac thuc té tai Viét Nam. Xe tai HINO khong chi
ndi bat & thiét ké k¥ thuat tién tién ma con thé hién sy t6i vu hoa trong tung chi tiét — tur
dong co, h¢ théng truyén dong, khung gém, hé théng phanh,h¢ théng 1a1,hé théng treo,
dén cdu tric tong thé va yéu t6 an toan. Viéc nghién ciru va thiét ké xe tai HINO 1a co
hoi dé nguoi hoc tiép can, khai thac sau cac khia canh k¥ thuat thyc tién, ddng thoi rén
luyén tu duy k¥ su trong bdi canh cong nghiép hoa, hién dai hoa dat nudc.

Xuat phat tir nhitng 1y do d6, em da chon thuc hién dé tai “Thiét ké 6 to tai thung
kin trén co so 6 t6 HINO serie 300” nhu mot phan trong chuong trinh dao tao k¥ su
nganh Co khi Giao thong. Pay khong chi 1a nhiém vu hoc thuat, ma con la dip dé em
tiép can thuc té, van dung nhiing kién thirc d3 hoc vao mdt bai toan ky thuat cu thé,
mang tinh ing dung cao. Trong qué trinh thuc hién, em di nghién ciru tong thé ciu tric
va nguyén 1y hoat dong cta xe tai HINO, phan tich cac thong sb k¥ thuat, tinh toan thiét
ké theo quy chuan, dong thoi tham khao cac tiéu chuan k¥ thuat hién hanh ciia nganh
GTVT va Cuyc Pang kiém Viét Nam.

Em xin bay té long biét on sdu sic dén Truong Pai hoc Bach khoa — Dai hoc ba
Nang, dic biét 1a quy thay c6 trong Khoa Co khi Giao thong, di tan tinh truyén dat kién
thire va tao diéu kién hoc tap thudn lgi cho em. Em déac biét tran trong gui 161 cam on
chan thanh dén thﬁy T.S Luu buc Lich, nguoi da truc tiép huéng dan, chi bao tan tinh,
khong chi vé chuyén mén ma con vé tinh than hoc thuat nghiém tic, giup em hoan thanh
t6t d0 an nay.

Du da ¢ géng véi tat ca tinh than trach nhiém va nd luc ca nhan, nhung do thoi
gian ¢6 han va kién thirc con chua that sau rong, chic chan do an khong tranh khoi
nhirng thiéu so6t. Chiing em rat mong nhan duogc sy déng gop ¥ kién tir quy thiy co dé
em c6 thé hoan thién hon trong hanh trinh hoc tap va nghé nghiép sau nay.
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MO PAU

Viéc thue hién thiét ké va xay dung cac hé théng quan trong nhu hé thong phanh,
hé thong treo va thung kin cho xe tai HINO trong dé tai t6t nghiép nay 1a mot budc thiét
yéu nhim gop phan vao sy phat trién clia nganh cong nghiép 6 t6 trong nudc. Trong bbi
canh nhu cau van chuyén hang hoa ngdy cang gia ting vé khdi lwvong, tinh chit hang va
khoang cach van hanh, cac dong xe tai — déc biét la dong HINO — dong vai tro then chét
trong chudi cung Ung van tai hién dai. Tuy nhién, dé xe hoat dong hiu qua, an toan va
bén bi trong diéu kién khai thac thyc té tai Viét Nam, thi viéc thiét ké dong bo va t6i uu
cac hé théng co ban 14 diéu khong thé thiéu.

Trong d6, hé théng phanh c6 vai tro dam bao an toan cho ngudi 1ai, phuong tién
va hang hoa trong sudt qua trinh van hanh. Pay 1a hé théng chiu trach nhiém lam giam
toc hodc ding han xe trong cic tinh hudng binh thudng ciing nhu khan cap. Mot hé
théng phanh hiéu qua can c6 kha ning phan ing nhanh, lyc phanh phan bo hop 1y gitta
cac banh xe, va dam bao hoat dong 6n dinh ngay ca trong diéu kién dudng sa phuc tap
nhu déo dc, mit duong tron truot. Viée thiét ké hé thong phanh doi hoi tinh toan chinh
xéac vé lyc phanh, chon Iya co ciu phanh phu hop (tang trong, dia, ABS, v.v.), va dam
bao tuan thu céac tiéu chuan an toan k¥ thuat hién hanh.

Hé thong treo dong vai trod thiét yéu trong viéc ning cao do 6n dinh chuyén dong
va cai thién su ém diu khi xe van hanh trén cac dia hinh khac nhau. N6 ¢ nhiém vy hap
thu chan dong tir mat duong, gitip giam tai cho khung xe va bao v¢ hang hoa trong qua
trinh di chuyén. Ngoai ra, hé théng treo con gop phan duy tri d6 bam dudng ciia banh
xe, gitr cho xe khong bi lic ngang hodc nghiéng khi vao cua hay gip chudng ngai vat.
Viéc thiét ké hé thong treo phai can nhic gitra kha nang chiu tai trong 16n va do ém ai,
d6ng thoi lira chon két cau phu hop véi loai hinh van tai va diéu kién lam viéc dic thu.

Bén canh do, thung kin 1a bd phan quan trong trong viéc bao vé hang hoa khoi cac
yéu t6 bén ngoai nhu mua, byi, nhiét d6 hay tac dong co hoc. Thiét ké thung kin can
dam bao cac yéu to nhu két cau bén ving, thé tich hop 1y, trong luwong t6i uu va dé dang
lap dat, sira chita. Dong thoi, vat liéu ché tao thung phai dap ing yéu cau Ve d6 bén, kha
ning chdng dn mon va than thién véi méi trudong. Mot thung kin thiét ké t6t khong chi
bao vé hang hoa hidu qua ma con gdp phan nang cao tinh tham my va gia tri thuong mai
cua xe.

Dé tai duoc thyuc hién dya trén viée khao sat thuc té cac dong 6 t6 HINO hién co,
phéan tich cac yéu cﬁu k¥ thuat, tiéu chuan hién hanh ciia Bo GTVT va Cuc Pang Kiém
Viét Nam. Tir d6 tién hanh thlet ké cac hé thong chinh néu trén thong qua qua trinh tinh
toan, xay dung ban v& chi tiét, Iya chon vat lidu va dé xuat quy trinh lap rap hop 1y. Viéc
thuc hién dé tai khong chi giup sinh vién tiép can va giai quyét cac bai toan ky thuat cu
thé ma con gdp phan dao tao doi ngii k¥ su tré c6 ning luc thuc té, dap tng nhu cau phat
trién cia nganh cong nghiép 6 t6 Viét Nam trong giai doan hoi nhap va ddi moi.

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 1
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc
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HUONG 1: TONG QUAN VE XE CO SO

1.1. Sy phat trién ciia nén cong nghiép 6 td va van tii & nude ta.
1.1.1. Nén cong nghiép 6 td nwéc ta.

Sau hon 20 nim xay dung va phét trién, budc dau ching ta di hinh thanh duoc
mot nén cong nghiép “lap rap” 6 to va mot sé nganh cong nghiép phu trg, cung cap phu
tung cho san xuat, lap rap. V&i su quy tu ciia nhiéu tp doan 6 to 16n trén Thé gidi nhu
Ford, Mercedes, Toyota, Honda, Hyundai... va cac doanh nghi¢p FDI va doanh nghi¢p
trong nudc voi nang lue 460.000 xe/ndm hoan toan dap tmg duoc nhu ciu 6 t6 trong
nudc va mot phan xuat khau ra nudce ngoai, dic biét 1a cac nudc trong ASEAN.

Theo Vién Nghién ctru chién luoc, chinh sach cong nghiép, chi phi san xuat 6 t6
ctia Viét Nam hién nay van cao hon khoang 20% so véi cac nude khac trong khu vuc
ASEAN. Trong khi d6, cong nghé san xuat 6 to khong c6 nhiéu cai thién, van chi yéu
dirng lai & mirc do mua linh kién vé lap rap.

Cong nghi€p phu trg cho nganh 6 t6 ciing kém phat trién, chu yéu san xuat nhirng
linh kién don gian nhu ac quy, 16p xe... S6 lwong doanh nghiép phu tro rat it so véi
doanh nghiép lap rap va cha yéu nho 1e, cong ngh¢ khong dap img duogc nhitng ti€u
chuén trén thi truong. Ty 1¢ noi dia hoa xe ca nhan dudi chin chd ngéi trén thuc té vao
nam 2010 chi dat khoang 7-10%, cich xa con s6 ké hoach 40% vao nim 2005, 60% vio
nam 2010.

Cung voi do 1a sy cam két san xuat tir 50+ 90% d6i voi dong co va hop sé nhung
dén nay van chua san xuat dugc. Do 1a mot con s6 rat thap so véi muc tiéu dé ra; mic
du dién hinh 1a Cong ty C6 phan Truong Hai (Thaco) cling méi chi dat ty 16 noi dia hoa
15+18% doi voi 6 to con va khoang 33% do1 voi 6 to tai.

Nguyén nhan 1a ching ta van chua tao duoc sy hop tac, lién két va chuyén mon
hoa giita cac Doanh nghiép trong viéc san xuat, lap rap 6-to va san xuét phu tung linh
kién. Va cling chua hinh thanh dugc h¢ thong cac nha cung cap nguyén vat liéu va san
xuat linh kién quy mé 1én. Vi thé nén cht yéu nhap khau chi tiét, cum chi tiét dé dap
ung nhu cau san xuat.

Qua d6, c6 thé nhan ra sy phat trién ctia nén cong nghiép 6 to khong phai mot sém
mét chiéu 1a dat duoc; nén cht trong phat trién nhiing linh vyc ma sy phat trién cua khoa
hoc k§ thuat c6 thé dap tng dugc. Vi vay, viéc chu trong phat trién cong nghiép phu trg
dé tang toc qua trinh ndi dia hoa san pham 1a diéu ¢t 16i dé dua nén cong nghiép 6 t6

tung budc di 1én.

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 2
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc
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Nam 1958, chiéc xe 4 chd “made in Viét Nam” dau tién dugce san xuét tai mién
Bic nudce ta. Chiée xe ndy duoc nhitng nguoi tho cia nha may Chién Thing ché tao dya
trén nén ting mau 6 t6 Fregate chay xang ctia Phap. Vi tinh than noi dia hoa tdi da, cac
b phan nhu than may, bom xang, bom dau, ché hoa khi,... dugc cac cong nhan, k¥ su
nha may Chién Théng ty may mo tim mau, tao khuon, dac béng gang, sau do moi1 dua
1én cat got, gia cong co khi. Nguyén liéu ddu vao chil yéu duoc 1dy tir phé liéu ctia chién
tranh. Sau sy nd luc khong ngimg nghi ctia gan 500 con ngudi, dung ngay 21/12/1958,

chiéc 6 t6 4 chd dau tién do ngudi Viét san xudt chinh thirc 1in banh khoi xudng.

Niam 1970, chiéc xe do ngudi Viét lap rap dau tién c6 tén goi 1a La Dalat, dugc san
xuét dya trén tiéu chuan cua hang Citroen (Phéap) c6 mat tai thi truong mién Nam. La
Dalat duoc danh gia 1a chiéc xe it ton xing, dé sira chira, thay thé va dic biét nhiéu bd
phan co thé “tu ché”. La Dalat thoi diém d6 c6 t6i 4 phién ban, tir nam 1970 — 1975,
trung binh mdi nidm ban dugc khoang 1.000 chiéc, ty 1¢ nd1 dia hoa tang tur 25 — 40%.
Cho dén ngay nay, mot s6 chiéc xe La Dalat van ldn banh & mién Nam nudc ta. Dic biét,

mAu xe mang tinh than Viét xua ndy ciing dang duoc trung bay tai bao tang 6 t6 cta Bi.

Nam 1991, su hop tac 1ién doanh gitra 3 nudc Han Quéc, Viét Nam va Nhat Ban
da thanh 1ap nén cong ty Mekong Auto. Véi su ho tro tir cong nghé va ky thuat cua hai
cudng qudc, Mekong Auto di cho ra doi mau xe 6 t6 hai ciu dau tién chi sau 1 nam.
M4u xe ndy mang nhan hiéu Mekong Star va dugc san xuét tai nha may Cioru Long, Sai
Gon do cong ty Ssangyong (Han Qudc) cung cap. Nam 1993, Mekong Star da duoc xuit
khau sang thi truong Nhat Ban, Trung Qudc. Piéu nay da phan nao khién nguoi tiéu

dung Chau A 4n tuong hon vdi chiéc xe du tién mang thuong hiéu Viét.

Pén nam 1994, 3 6ng 16n trong nganh 6 t6 thé gidi 1a Toyota, Ford va Chysler da
lan lugt thanh 1ap cong ty lién doanh tai Viét Nam. Trong thoi diém nay, 16 doanh nghiép
6 t6 16m c6 von dau tu nudc ngoai ciing 6 at tin cong thi truong Viét, trong d6 phai ké
to1 nhu: Mercedes-Benz, Honda, Toyota, Ford, Mitsubishi,... Liuc nay, nganh cong
nghiép 6 t6 Viét Nam trd nén séi dong hon khi cac thuwong hidu 6 t6 bat dau dua ra cac
mau xe dé nang cao sy canh tranh trén thi truong.

Nam 1991, su hop tac lién doanh gitra 3 nudc Han Québc, Viét Nam va Nhat Ban
da thanh 1ap nén cong ty Mekong Auto. Vi su hd trg tir cong nghé va k¥ thuat cia hai

cuong quoc, Mekong Auto da cho ra doi mau xe 6 t6 hai cau dau ti€n chi sau 1 nam.

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 3
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc
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Mau xe nay mang nhan hi¢éu Mekong Star va dugc san xuat tai nha may Ciru Long, Sai

Gon do cong ty Sangyong (Han Qudc) cung cip. Nam 1993, Mekong Star di dugc xuat

khau sang thi truong Nhat Ban, Trung Qudc. Piéu nay da phan nao khién nguoi tiéu

dung Chau A 4n twong hon véi chiéc xe dau tién mang thuong hiéu Viét.

Pén nam 1994, 3 6ng 16n trong nganh 6 t6 thé gidi 1a Toyota, Ford va Chysler da
1an luot thanh 1ap cong ty lién doanh tai Viét Nam. Trong thdi diém nay, 16 doanh nghiép
6 t6 16m c6 von dau tu nudc ngoai ciing 6 at tin cong thi truong Viét, trong d6 phai ké
té61 nhu: Mercedes-Benz, Honda, Toyota, Ford, Mitsubishi,... Lic nay, nganh cong
nghiép 6 t6 Viét Nam trd nén s6i dong hon khi cac thuong hiéu 6 to bat dau dua ra cac

mau xe dé nang cao sy canh tranh trén thi truong.

Ngay 2/9/2017, tap doan Vingroup khéi cong du an xay dung t6 hop nha may san
xuét 6 t0 VinFast tai Khu kinh té Pinh Vii — Cat Hai, Hai Phong. Gidc mo 6 t6 “Made
in Vietnam” dtng nghia chua bao gid gan dén thé khi VinFast ra doi va c6 nhitng budc

tién than téc dan khang dinh vi thé ctia Viét Nam trén ban d6 6 to thé gidi.

Dén thang 10/2018, chi von ven mdt nam sau 18 khai cong td hop nha may san
xuét, hai miu xe Sedan Lux A2.0 va SUV Lux SA2.0 clia VinFast da chinh thirc ra mat
déy an tuong tai trién 1am Paris Motor Show 2018. bay la 14n du tién thuong hiéu Viét
xudt hién tai trién 1am 6 t6 danh gia nhét thé gi6i, cing voi sy gdp mit cua cac hing xe

ndi tiéng da c6 hang chuc, hang trdm nam lich su dén tir Dtrc, Nhat Ban, Phap, Anh,...

Ngay sau d6, VinFast “than toc” cho ra mat lién tuc cic mau xe chat lugng & nhiéu
phan khuc khac nhau. Su kién nay da ton khong it myc gidy ciia bao gidi, truyén thong
trong nudc va quéc té, khéng dinh dugc vi thé cia doanh nghi¢p Viét, dua nganh cong

nghiép xe hoi Viét Nam 1én mot tam cao moi.

Moi day, tai Trién 1am 6 t6 Los Angeles 2021 (M) — VinFast chinh thtrc ra mat
thuong hiéu xe dién toan cau, déng thoi gidi thiéu hai mau SUV dién VF e35, VF e36
(sau nay d6i thanh VF 8 va VF 9) vé6i nhiéu tmg dung cong nghé méi nhét. Sy kién nay
danh dau budce tién vuon ra bién 16n cua VinFast, nham thuc déy manh m€ cudc cach
mang xe di€n va hién thyuc héa “Tuong lai cia su di chuyén” vi mQt hanh tinh xanh, phat

trién bén viing.

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 4
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc
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Vi dinh vi tré thanh Nha san xuét xe dién toan cu, VinFast dang tiép tuc nd luc
phat trién hang loat cac du 4n 16n, tAm ¢& v&i mong mudn xay dung chd dtng ving chic
trén ban d6 cong nghiép 6 to thé gidi.

1.1.2. Nén cong nghiép vén ti & nuéc ta.

Nganh van tai chau A, mot yéu t6 then chét trong khuon khd kinh té cua khu vuc,
dang d6i mit voi chi phi van hanh ngdy cang ting. Xu huéng nay va cac bién phap dbi
pho da duoc chia sé sy kién "Fleet Futures" madi day tai TPHCM do CEL td churc.

Theo CEL, nam 2023, xép hang Chi s hiéu suét logistics (LPI) ciia Viét Nam giam
4 bac Xuéng vi tri thur 43, so v&i vi tri thr 39 ndm 2018. Mac du c6 sy sut giam vé Xép
hang, nhung diém sb LPI cta Viét Nam tang 1én 3,3 diém tir 3,27 diém nam 2018, cho
thiy su cai thién dan dan, dic biét 1a trong hiéu qua tir co quan Hai quan va chat luong

co sO ha tang.

Xép hang nay phan anh anh huéng cia dai dich Covid-19 d6i véi nganh logistics,
v6i nhitng gian doan trong chudi cung tng va vén tai. O Viét Nam, nganh van tai xe tai
dong vai tro thiét yéu trong nén kinh té qudc gia, chiu trach nhiém cho 77% luong hang

hoa van chuyén véi tong khdi lugng hon 1,5 ty tan.

Tuy nhién, nganh van tai hang hoa ddi mit voi nhitng thach thitc nhu chi phi
logistics cao (21% GDP) va tac dong mdi truong do xe tai cli va nhé gy ra phat thai khi

nha kinh va un tic giao thong.

Dé giai quyét nhitng thach thirc nay, cac khuyén nghi chinh sach bao gdm hién dai
hoa ddi xe, nang cao dao tao lai xe va cai thién co so ha téng cho cac phuong thirc van
tai da dang da duoc cac chuyén gia chia sé. Viée tich hop cong nghé sd, nhu thu phi tu

dong, dugc xem la chia khoa dé€ nang cao hi€u qua van hanh va tinh kinh té.

Maic du gap phai thach thire, thi truong van tai va logistics cua Viét Nam dy kién
dat 45,19 ty USD vao ndm 2023 va tang trudng voi ty 1€ tang truong kép hang nam la
6,34% dé dat 65,34 ty USD vao nam 2029.

Nganh vén tai xe tai ctia Viét Nam da ching kién su ting truong dang ké vao dau
nam 2023, véi muc ting 16% vé khoi lugng van chuyén hang héa va tang gan 22% vé
doanh thu so v6i cung ky nam trude. Su tang trudng nay, tuy nhién, di kém véi chi phi
tang cao, mot phan do gia nhién liéu ting, nhu duoc ching minh bai sy ting 1.98% ctia

gia dau Brent vao nim 2021.
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Theo ba Nguyén Quyén, Giam ddc CEL, mét khao sat gan day cua CEL véi 143
doanh nghiép van tai xe tai & Viét Nam néu bat cac van dé hoat dong quan trong trong
kinh doanh va van hanh vai tai nhu hi¢u qua t6i uu hoa 16 trinh khong dat, chi phi bao
dudng va sira chita xe cao, va thiéu hut tai xé kém theo ting luong. Nhitng yéu té niy

chi ra nhu cau cap bach cho viéc quan ly logistics hi¢u qua hon.

Hudng t&i twong lai, nganh dang huéng dén da dang héa cac phuong thic van tai,
giam sy phy thugc vao van tai duong by va kham pha cac lya chon khiac nhu duong
thiry, hang khong va bién. Sy chuyén dich nay phan anh trong thi truong logistics chau

A - Thai Binh Duong, ndi tiéng véi dai dich vu da dang cta minh.

Nhén dinh vé nganh van tai, cac chuyén gia cho biét, nganh van tai d6i mat voi
trién vong phirc tap vao nim 2024, v6i doanh nghiép chuan bi cho kha ning ting chi phi
hoic ky vong vao sy 6n dinh. Gia nhién liéu ting, thiéu hut 14i xe cting véi viéc ting
luong, va hiéu qua t6i wu hoa 10 trinh kém la nhiing thach thirc chinh anh hudng dén chi

phi hoat dong.

Ngoai ra, chi phi bdo dudng xe va tuan thu phap luat cling lam tdng ganh nang tai
chinh. Nhiing thach thirc ndy lam ndi bat tinh chat dong cta nganh logistics, chiu anh
huong boi cac bién dong kinh té va xu hudng thi trudng. Cac cong ty dang tap trung vao
cac chién luoc d6i mdi va 1ap ké hoach hiéu qua dé ddi phé véi nhitng phtrc tap ndy va
tan dung co hoi ting trudng trong bdi canh nganh cong nghiép dang thay doi.

1.1.3. Nhu chu v&  to tai.

Giao thong vén tai 1a mot yéu t6 cuc ki quan trong trong sy nghiép phat trién kinh

té cia mot dat nudc, gitp cho hang hoa duoc luu chuyén dé dang tir mot dia diém nay

dén mot dia diém khac, thuc day san xut phat trién.

Cung voi sy phat trién vuot bac vé kinh té xa hoi, nhu cau cia con ngudi ngdy
cang duoc nang cao, do d6 nhu ciu luu théng hang hoa va nhitng doi hoi vé di lai ngay
cang tang. C6 thé noi trong giai doan hién nay, khi xu thé toan cau hoa dién ra ngay cang
s0i dong, nguoi ta cang nhan thirc rd hon tdm quan trong cia giao thong van tai. Néu
trén khong trung, may bay chiém wu thé vé toc do thi dudi mat dat, 6 to va van tai 6 to
lai chiém wu thé vé niang lyc van chuyén va kha niang co dong. O t6 c6 thé hoat dong
trén nhiéu dang dia hinh, tu d@)ng bé’mg, mién nai dén mién bién, van chuyén mot khoi

lugng hang hoa nhiéu hon bt cir loai phuong tién van tai nao khac. Vi vay, néu phat
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trién nganh coéng nghiép 6 t6 s& gdp phan thuc day su ting truong cua nén kinh té dat

nudc.

1.2. Phan tich va lwa chon xe co s6.

Hino Series 300 la dong xe tai nhe va trung cia Hino Motors voi cac tiéu chi dat
ra ban dau ta lya chon xe tham khao c6 md XZU650L-WKMMS3 1a phu hop nhit véi
thiét ké.

Hinh 1.1: Xe tai satxi co so.

Céc thong sé tham khao ciia xe tai Hino Series 300 dugc cho nhu bang dudi.

Bang 1.1: Thong s k¥ thuat cia xe tai Hino Series 300.

Pon GIA TRI
TT Théng s6
vi O t co s6
1. Thong s6 chung
1.1 Loai phuong tién O t6 sat — xi tai

Nhin hiéu sd loai
1.2 - Hino series 300
phuong tién
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1.3

Modol

XZU650L-WKMMS3

1.4

Cong thure banh xe

4x2R

2. Thong s6 kich thuéc

Kich thuéc tong thé

2.1 mm 5965 x 1860 x 2135
(Dai x Rong x Cao)
2.2 Chiéu dai co s& mm 3375
2.3 Chiéu dai dau mm 985
24 Chiéu dai dudi xe mm 1575
2.5 Chiéu rong cabin mm 1695
3. Thong s6 vé Khoi lwong
Khéi lugng ban than kg 2245
- Phan bd 1én truc
kg 1347
3.1 trudce
- Phan b6 lén truc sau | kg 898
S6 ngudi cho phép | ngudi 3
3.2
cho ke ca nguoi lai (kg) (165)
- Khéi lwong toan bod
-y kg 4990
theo thiét ke
3.3
- Truc trude kg 2994
- Truc sau kg 1996
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4. Thong s6 vé tinh ning chuyén dong
4.1 Toc do cuc dai km/h 96.7
42 | Khanang vuétdéc | (%) 56,0 Tan
5. Pong co
5.1 Tén dong co - N04C-WL
Loai nhién liéu, s ky,
s xilanh cach bo tri Pong co diezen 4 xi-lanh thang hang, 1am
5.2 xilanh, phuong thirc - mat bang nudc, tuabin ting ap va lam mat
lam mat khi nap v6i hé théng xir 1y khi thai DP
5.3 Dung tich xi lanh cm’ 4009
Cong suit 16n nhat / kW
54 ) 110/2500
toc do quay v/ph
Moémen xoan 16n nhat/ | Nm
5.5 toc do quay v/ph 420/(1400-2500)
5.6 Nong do khi thai - Dap ing muc EURO V
6. Hop so
6.1 Kiéu loai RES0
6.2 Sd cép ti s& truyén - Hop sb san, 5 sb tién véi 5 sb vuot doc
H¢ thong treo:
, Nhip 14 ban elip v6i giam chan thuy luc va
7 | - Hé thong treo trudc - P P % . I
thanh can bang
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- Hé théng treo sau - Nhip 14 ban elip v6i giam chin thuy luc
H¢ thong phanh:
8 | - Phanh chinh (phanh H¢ thong phanh tang trong di€u khién ‘Ehuy
- |luc 2 dong, trg lyc chan khong, phan bo luc
chan) phanh theo tai trong
H¢ thong lai
9 Loai truc vit dai 6¢ bi tuan hoan, trg luc
- Co cau lai - | thay luc véi cot tay 1ai co thé thay do6i do
nghiéng va chiéu cao
O 6 sat - xi O 6 tai

- Loai thung: thung kin
10

- Loai thung: Khong

thing - Kich thuéc long thung hang

(DxRxC):

CHUONG 2: THIET KE TONG THE

2.1.Céc yéu ciu co ban ddi voi thiét ké xe tai.
Muc d6 k§ thuat két cAu cta 6 t6 duge xac dinh boi kha ning ctia nd ddi véi viée
van chuyén hang héa, con ngudi mot cach hiéu qua nhét, nhanh chong nhit, khong gay

nén dinh tré trong qua trinh st dung van chuyén, cung véi viée tiéu ton it nhat cong sirc,
vat liéu ché tao va nhién liéu.

Mirc d6 k¥ thuat ctia 6 t6 ¢ thé duoge danh gia nhd phan tich tinh kinh té k¥ thuat
bang ly thuyét hay thuc nghi€m, thong qua cac gia tri chi ti€u cua tinh chat van tai.

Tinh chit van tai co ban cta 6 t6 xac dinh bai muc do k¥ thuat. Tt do, cac yéu ciu
k¥ thuat co ban doi véi ket cau 6 t6 dugc dat ra.

Trong qua trinh thiét ké tong thé 6 t6, can tim cac giai phap tong hop t6i vu dé thuc

hién t6 hop bd tri chung va théa man cac yéu ciu trai nguge nhau. Vi duy, viéc dam bao
d6 bén va do tin cdy lam gia tang cac khdi lugng ctia chiing, viéc tang tinh tién nghi sir
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dung bang cach dua vao hop sb tu dong din toi nang cao gia thanh 6 t6, viéc nang cao
yéu cau ve tinh an toan thu dong doi hoi nang cao kich thudc bao ngoai cia xe, tang
trong luong va gia thanh.

Mbi loai 6 t6 déu c6 nhiing yéu ciu xac dinh, xuat phat tir muc dich cua n6. Khi
dap tng dugc mot yéu cau, co thé s& 1am x4u mot sé yéu cau ky thuat khac. Giai phap
1a t6i wu hoa trong tung tinh huong cu thé, phu thudc vao nhiéu diéu kién, dic biét 1a
tién b kinh té-xa hoi.

Céc tinh chit van tai co ban cta 6 t6 bao gom:

- Kha ning ché tai trung binh va thé tich khoang chira hang
- Dic tinh kéo - van tdc

- Tinh kinh té nhién li¢u

- Sy an toan cua két cau

- Kha nang thong qua

- Do ém diu chuyén dong

- Do tin cay va tudi tho
- Chi tiéu nhan trac va thAm m§y
Céc yéu cau kinh té k¥ thuat trong thiét ké 6 to tai:
Van chuyén:
o Itnguyén lidu
o D3 tin cdy cao
« Kha ning khic phuc dia hinh tot
« Bao dam hang van chuyén
Ché tao:
« Chi phi san xuat thap
« Tinh lién tuc cong nghé, két ciu
« Muc do dong hoa cao
Luit va cong dong:
« An toan két cdu

o Luat moi truong
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o Cac luat qubc gia
« Phu hop luat qudc té
Kha nang thi truong:
« Muc do tién tién cong nghé
« Tinh cong nghé két cau
« Trinh d6 qudc té
« Phu hop luét quéc gia
2.2. Xac dinh vi tri 1ip dit thung hang va phan b6 khéi luwong.
2.2.1. Xac dinh vi tri va kich thwéc so by thung hang.
Xe co s& Hino 300 XZU650L véi khoang cach truc 3375[mm] va chiéu dai dudi

xe 1a 1575[mm] nén c6 thé thiét ké thung v6i mot kich thudc 16n. Trir di phan con lai
ctia dau xe va mot khoang cach dé 14t cabin 1a cho ta mot chiéu dai thung co thé bb tri
1én hon 4370[mm)].

Lth
bl Gh, Gth
{ : S D % P T lTi
4l Z2 |
m n
L0985 l 3375 I ~1605

Hinh 2.1. So d6 phan b luc.
Ta co:
e Trong luong ban than (theo tai licu [1]):
G,=2,+7,

(2.1)
e Trong luong toan bg:
G=G,+G,+G, +G, 2.2)
e Trong do:
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G _ G
“ n+m 2.3)

G,.n
Gy =
n+m

th +Ghl +Glx = Gl _Zl

G,.n N G,.n

G, =G -Z
nem nem x4
. (G1 -7, —G,X).(n + m) _ (1996—1370—195).3375 _ 520(mm)
G, +G, 745+ 2000
Mat khac ta lai co: L :[(h—x)—n}.z (2.4)
Trong do:

- L¢: Chiéu dai thung hang
- h: khoang céch tir dudi cabin dén tAm cau sau
- x: Khoang céch tir dudi cabin dén dau thung hang, chon x=270(mm)
Vay ta c6 chiéu dai thung hang: L = [2795-270-529] x 2 = 3992(mm)
Chon chiéu dai thung hang 12 4000 mm
Theo thong tu 42/2014/TT-BGTVT thi kich thudc thing phai dam bao yéu cau la:
d6i vai loai thung kin, thing bao 6n, thung dong lanh thi cac kich thuéc tuan theo
QCVN- 09/2011-BGTVT 1a chiéu cao 1ong thung Ht < 1,07Wt hay Hmax < 1,75Wt (Wt
1a khoang cach giira vét hai banh xe sau phia ngoai ciia banh xe v&i mit dudng). Pong

thoi chidu dai dudi xe khong vuot qua 60% chiéu dai co so ciia xe. Wt=1860 mm
Vay, ta co: Hi=1,07.1860 = 1990,2 [mm]. Chon H; = 1900 [mm].

Chiéu rong thung gidi han boi kich thudc ngang cta xe 1a 1860[mm] va khong 16n
hon 2,5[m] (theo QCVN-09/2015-BGTVT); chon chiéu rong 1ong thung hang Bt = 1800
[mm)].

Thé tich thing hang: Vi =4.1,9.1,8 = 13.68 [m’]. (2.5)

Sau khi hoan thién thung hang va 1ap trén sat-xi xe co s0, ta dugc xe tai thung kin.
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Hinh 2.2. Kich thudc so b cua xe.

Sau khi phan tich tinh toan so b, ta c6 dugc kich thude so bd cua thung hang:

— Kich thudce bao:
+ Chiéu cao 2120 [mm]
+ Chiéu rong 1880 [mm]
+ Chiéu dai 4180 [mm]

— Kich thudce Iot long:
+ Chiéu cao lot long 1900 [mm)]
+ Chiéu rong lot 10ng 1800 [mm]
+ Chiéu dai lot 1ong 4000 [mm]

Véi kich thuée thung nhu vay cho ra mot thé tich chira hang 1én dén 14[m?], c¢6

thé dap (mg moi nhu cau sir dung cta khach hang. Pong thoi dép ung cac yéu ciu k¥

thuat va cac quy dinh ctia Bo Giao Thong Van Tai d6i véi 6 to thiét ké.

2.2.2. Phan bo khoi lrong.

Céc thong sb kich thude co ban cua 6 t6 thiét ké duoc thé hién qua hinh 2.2 va

hinh 2.3.
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Hinh 2.3. Kich thudc mat trudce cua xe.

Thung xe sau khi hoan thién va lap trén sat-xi xe co s¢ ta dugc xe tai Hino 300
XZUB50L loai thung kin v6i cac thong s kich thude nhu hinh 2.2 va 2.3. Viéc dam bao

cac san pham sau khi hoan thién va dua ra thi truong can phai dat duoc cac thong sé

kich thudc nay dé dam bao yéu cau - tinh ning k¥ thuat theo thiét ké dong thoi dat cac

yéu cau khi tién hanh ding kiém trude khi dua vao sir dung.

Khdi luong sat-xi 6 to thiét ké:

G,, = 2245(kg) (2.6)
Khéi lwong thung tai:
Gy, = 745(kg) (2.7)
Khdi lugng ban than 6 t6 thiét ké:
G, =G, +G,, = 2245+ 745 = 2990(kg) (2.8)
Khéi luong kip 1ai (3 nguoi):
G, =195(kg) (2.9)
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Khéi lvgng hang hoa cho phép cho:
G, =2000(kg) (2.10)
Khéi lwong toan bo 6 to thiét ké Hino Series 300:
G, =G, +G, +G, = 2990+195+2000 =5185(kg)  (2.11)
Chiéu dai co so cua xe la:
L, =3375(mm)
Tai trong hang hoa phan b déu trén toan bd san thung hang véi chiéu dai
4370[mm], ta dua vé tai trong tap trung 1a Gh véi gia tri 2000 [Kg].

Thung hang theo thiét ké co gid tri toa do trong tim cach mép trudc cia da doc 1a
2846 [mm] va cach mép dudi da doc 1a 529 [mm)]. Sau khi dit thung hang Ién xe co s0,

ta c6 so do phan bo lyc nhu sau:

LthGh
t
Glx Gh
J. r T I ¥ 7 3% I ¥4 & ¥ 3 F 1
Z1 72
2846 529
985 3375 1605

Hinh 2.4. Phan b4 lyc tac dung.

Z, :Phan lyc tai banh xe phia trudc
Z, :Phan lyuc tai banh xe phia sau
:Trong luong kip lai

G,,: Trong lugng thung xe

G, : Trong lugng hang hoa

Tinh toan khi xe day tai ta c6 (theo tai liéu [1]):

dM,=0<7,L,=G,+G,n+Gyn (2.12)
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G,.L, +G,n+G,.n 1953375+ 2000.529 + 745.529

Z, = = 625(k
! L 3375 (kg)
dM,=0&27,L,=G.m+G,m (2.13)
7 - G,m+G,.m _ 2000.2846+745.2846 _,_ o (ka)

L, 3375
Viy ta c6 trong luong phan bd 1én cau trudc (theo tai lidu [1]):
Z, =7,+Q (Qlatrong lugng cua sat-xi tdc dung 1én cau trudc)  (2.14)
Z, =625+1370 =1995(kg)
Trong luong phan bd 1én cau sau:
Z,=Z7Z,+Q,(Q latrong lugng cua sat-xi tac dung 1én causau)  (2.15)
Z, =1749 + 875 = 3190(kg)
Tinh toan cho xe khi khong tai (tac G, = 0) ta co:
dM,=027,.L, =G, L, +G,n

G,.L, +G,n 195.3375+ 745529

' L, 3375 (ko)
Y M, =0&7,L,=G,.m
7 - G, m _ 7452846 _, (kg)

L, 3375
Viy khi xe khong tai thi trong lugng phan bé 1én cau trude 1a:
Z =27, +Q, =311+1370 =1681(kg)

Trong lwong phan bd 1én cau sau:

Z,=27,+Q, =407 +875 =1286(kg)

Tai trong cua thung dat 1én cau trudc va sau la:
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Z,, 529
M =—r(k Z,.. =100(k
Zth2 3375 ( g) — { thl ( g)

Z,,=645(k
Zyy + Ly, = 745(kg) e (k)
Tai trong hang hoa dit 1én ciu trude va sau 1a:

z, 529
Z,, 3375

(kg) {zm = 271(kg)
=
2., +Z,,=2000(kg)

Z,,, =1729(kg)

Vay, ta c6 bang phan bd trong lugng trén truc trude va truc sau cua o to thiét ké

nhu sau:
Béng 2.1: Bang trong lwong phan bd 18n cac truc ciia 6 to thiét ké.
Ky Toanby | Truc Truc
TT| Céc thanh phin Khéi lugng | MiéU (K9 | trwoe | sau
(Kg) | (Ko)
1 | Trong lugng ban than 6 t6 cos¢ | Ges 2245 1370 875
2 Trong luong thung hang Gt 745 100 645
3 Trong Iuwgng kip lai Gix 195 195 0
4 | Trong lugng hang hoa cho phép 2000 271 1729
cho Q@n
5 Trong lugng 6 t6 thiét ké khi Go 3185 1682 | 1503
khong tai
6 | Trong luong toan bo 6 t6 thiét ké 5185 1995 | 3190
HD120SL-TK Ga
Sinh vién thyc hién: L& Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 18
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2.3. Xac dinh toa d¢ trong tam.

Viéc xac dinh toa dd trong tdm cua 0 to 1a budc quan trong gitp ta xac dinh mirc
d6 on dinh cta 6 t6, kha ning gi6i han 1at khi chd hang ciing nhu lac khéng tai khi xe
chay trén duong dbc hoic trén duong nghiéng ngang. Dit cac luc phan tac dung 1én xe
ta dugc so dd nhu hinh 2.5.

Hinh 2.5. So d6 phan bb luc tac dung 1én 6 to thiét ké.
Trong do:
G : Trong lugng cua xe
Gt : Trong lugng cua thung xe
Gh : Trong lugng cuia hang
Z1, Z> : Phan luc tai truc banh xe trudc va sau cua xe
a, b: Khoang cach tir trong tdm ctia xe dén cau trudc va cau sau.

% Toa do trong tAm theo chiéu doc duogc xéac dinh theo cong thirc:
+ Khi day tai (theo tai liéu [1]):

Z,. 190.337
a=Zzb 319033 5=2076[mm] (2.16)
G, 5185
b = L, —a=3375—2076=1299mm] 2.17)
+ Khi khong tai (theo tai liéu [1]):
Sinh vién thyc hién: L& Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 19
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azZabo 15033875 oo o8
G, 3185
b=L,—a=23375-1593=1782[mm] (2.19)

¢ Toa d0 trong tam theo chiéu cao duoc xac dinh theo cong thirc:

G.h.
h, = 2.6hs G G (2.20)

Trong do:
hg : Chiéu cao trong tdm cta 6 to thiét ké
Gi : Trong lugng thanh phan thi i
hai : Chiéu cao trong tdm thanh phan thi i
G : Trong luong toan tai ciia 6 to thiét ké
Theo thong sb k thuat cua xe, ta co:
- Trong lugng sat-xi xe co s6: Ges = 2245 (KG)
- Chiéu cao trong tAm sat-xi xe co s0: hes = 525 (mm)
- Trong lugng thung tai: Gu = 745 (KG)
- Trong lugng kip 1ai: Gix = 195 (KG)
- Chiéu cao trong tdm kip 14i: hix = 1350 (m)
- Chiéu cao trong tam thung tai: hy, = 1423 [mm]
- Trong luong hang hoa khi day tai: Gn = 2000 [KG]
- Chiéu cao trong tdm ctia hang hoa khi day tai: h, = 1720 [mm]
> Chiéu cao trong tdm cua 6 t6 thiét ké khi day tai:
_ G..he +G,.h, +G,.h +G, .h,
G

_ 2245.525+745.1423+ 2000.1720+195.1350
5185

hG
(2.21)
=1146[mm]

h

> Chiéu cao trong tAm cua 6 to thiét ké khi khong tai:

Sinh vién thuc hién: Lé Nllat Téan Giang vién hudng dan: TS. Luu Puc Lich 20
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Gcs'hcs + Gth'hth + C-\"Ix'hlx

e = G-G

Soh (2.22)
h = 2245.525+745.1423+195.1350 _ 786[mm]

5185— 2000

Viy ta c¢6 bang thong sb vé toa do trong tAm cla xe nhu sau:

Bang 2.2: Bang thong sb vé toa do trong tAm cia xe

O t6 tai Thong )
TT|
Hino 300 XZU650L | G [Kg] | Lo[mm] |a [mm]| b [mm] |hg [mm]
1 Khi khong tai 3185 | 3375 | 1593 | 1782 | 786
2 Khi day tai 5185 | 3375 | 2076 | 1299 | 1146

2.4. Tinh toan dong luc hoc kéo.
2.4.1. Céc thong so tinh toan.

a) Phan b trong lwong 6 to tai.
Phan b tai trong cau trudc:
Z1=1995 [Kg] = 19950 [N]
Phan b tai trong cau sau:
Z>=3190 [Kg] =31900 [N]
b) Hé s6 cén lin.

Hé s6 can lang duoc xac dinh theo cong thire (theo tai liéu [1]):

V2
f=fy 1+ o 2.23
°£ 1500} 223

Trong do:

+ fo: Hé sd can lan ung voi tdc do di chuyén cua xe. Chon fo = 0,015
+ Vimax : Van toc cuc dai cua xe. Vinax =98,7 [km/h] = 27,417 [m/s]

Thay s6 vao ta co6:

Sinh vién thuc hién: Lé Nllat Téan Giang vién hudng dan: TS. Luu Puc Lich
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2 2
f =f,. 1+Vﬂ =0,015.| 1+ 27,417 =0,023 (2.24)
1500 1500

¢) Hé s6 can khong Kkhi.

Hé sb can khong khi K, n6 phu thudc vao dang 6 to, chit luong bé mit va bién
dang cua than vo, phu thudc vao mat do khong khi [Ns*/m*]. Theo Bang I-4 sach ly
thuyét 6 to ta chon K = 0,7 [Ns%/m*].

d) Dién tich can chinh dién cia 0 to6.
Dién tich can chinh dién cua 6 t6 dugc xac dinh bang cong thirc (theo tai liéu [1]):
F=B.H (2.25)
Trong do:
+ B: Chiéu rong co s cua xe. B = 1400 [mm] = 1,4 [m]
+ H: Chiéu cao 16n nhét cta xe. H= 2980 [mm] = 2,98 [m]
Thay s6 vao ta c6: F=B.H=1,4.2,98 = 4,172 [m]
e) Ban kinh lam viéc ctia banh xe.
Ban kinh 1am viéc cua banh xe duogc xac dinh bang cong thirc (theo tai liéu [1]):

(B+g).25,4 (7+126j.25,4
A~ —0,95 22 =0,362[m] (2.26)

> 71000 1000
Trong do :
+ A : Hé s6 16p ap suit cao 1=0,945+0,95, chon 1=0,95
+ B : Bé rong cua 16p [inch]
+ d : Buong kinh vanh [inch]
2.4.2. Xay dung d6 thi diic tinh ngoai.
Cac dudng dic tinh toc do ngoai cta dong co 1a nhitng dudng cong biéu dién su

phu thudc cua cac dai luong cong suat va mémen cua dong co theo s6 vong quay cua

tryc khuyu dong co. Cac dudng dic tinh ndy gom:

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 22
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- Pudng cong sut: N, = f(n,)
- Pudng momen xoén: M, = f (n,)

Tinh cong suat dong co ¢ s6 vong quay khac nhau :

Str dung cong thie S.R.Lay Pécman (theo tai li¢u [1]):

2 3
N, = Nemax.[a&m(ij _C(&J } (2.27)
r.\N r.]N r-]N

Déi v6i dong co diesel 4 ky c¢6 budng chay xody 16¢ :

a=0,7:b=13;c=1

, n, .
Taco: /1=n— vo1A=0,1;0,2;0,3;...;0,9; 1

N

=N, =N, [a1+bA*—c.2%] (kw) (2.28)

emax

Trong do :

+ N,.., va N,: Cong suat cuc dai ciia dong co va s6 vong quay tuong ung.

emax
+ N, va n,: Cong suat va s0 vong quay & 1 thoi diém trén duong dac tinh.

Tinh momen xoén cua truc khuyu dong co tmg vai sd vong quay khac nhau (theo
tai liéu [1]):

_10°N,

_ 2.29
®1,047.n, (229

Két qua tinh toén :

Bang 2.3 Thong sb dic tinh ngoai dong co (Theo S.R.Lay.Déc Man)
A ne(v/p) | Me(N.m) | Ne(kw)

0.2 500 386.628 | 20.24

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 23
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0.24 600 401.085 | 25.196
0.3 750 420.248 33
0.4 1000 445463 | 46.64
0.5 1250 462.273 60.5
0.6 1500 470.678 | 73.92
0.7 1750 470.678 | 86.24
0.8 2000 462.273 96.8
0.9 2250 445.463 | 104.94
1 2500 420.248 110

Tir bang ta xay dung duoc d6 thi dic tinh ngoai cia dong co nhu hinh .

Do thi dwong dic tinh ngoai ciia dong co

600 120

500 100
400 80
= Z
= 300 60 =
~— 0]
0 =z
= 200 40

100 20

0 0
0 500 1000 1500 2000 2500 3000
ne (v/p)

Hinh 2.6. D thi dudng dic tinh ngoai cua dong co

2.4.3. Xac dinh ty sé truyén caia truyén lwc chinh

Ty s6 truyén ctia truyén lyc chinh duge x4c dinh boi cong thire sau (theo tai lidu

[1D):

Giang vién hudng dan: TS. Luu Puc Lich 24
Giang vién duyét: ThS. Truong Lé Hoan Vi
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P 271, Ny e
0 60.ihn.ipc.\/ (2.30)

max
Trong do :

+ Nemax : SO vOng quay 16n nhat cia dong co ing véi vo vong quay 16n nhat

cua oto

+ |, : Ty s6 truyén cta hop sO & so cao nhat

+ ipc : Ty s6 truyén ctia hop sd phu hay hop phan phdi ¢ s cao

Thay s6 vao ta duoc:

i = 27.0,362.2500 _ 4.94
60.0,7.1.26,83

2.4.4. Ty so truyeén cua tay so cao nhat, xac dinh so cap va ti so truyén so b cac
tay so trung gian.

a) Ty s truyén khi oto chuyén dong & tay sé 1

Ty s6 truyén & s6 1 ctia hop sb can chon thoa man hai diéu kién 1a luc kéo tiép
tuyén phat ra & banh xe chi dong c6 thé khic phuc duoc luc can 16n nhit cia mit duong

ddng thoi cac banh xe chu dong khong bi truot quay.

- Ttr diéu kién thang sirc can 16n nhit ciia mit duong, ta c6 (theo tai liu [1]):

Pemax = By max + Py (2.31)
Trong d6 :
+ P.,...: Luc kéo 16n nhat cia dong co
+ P, :Luccanlén nhat ciia duong

+ P, : Luc can khong khi

Khi 6t6 chuyén dong & tay s6 1 thi van toc nho nén c6 thé bo qua luc can khong khi Py
Vay (theo tai liéu [1]):

Sinh vién thuc hién: Lé Nllat Téan Giang vién hudng dan: TS. Luu Puc Lich 25
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M, .
Py =~ N> Gy, (2.32)
bx
= ihl > I\(/\-I"'l//ma%'rbx
emax'IO'ntI

i > 51850.0,35.0,362 _317
471.4,94.0,89

Mait khac, Pk max con bi gioi han boi diéu kién bam gilta banh xe véi mat duong (theo
tai licu [1]):

P <P, =MG, @ (2.33)

kmax —

— IVlemax'IO'Ihl'ntl < m.G¢.¢
I
b

X

M

emax-lo Tl

i < 1,2.31900.0,7.0,362 _ 4,68 ()
471.4,94.0,89

Trong do :
+m : Hé s6 phan bd tai trong 1én cau chi dong (Chon m = 1,2)
+ G, : Tai trong tic dung lén cau cha dong
+ ¢ : Hé s6 bam ciia mit duong (chon @ = 0.7)
+ 1., : Ban kinh banh xe

Kiém tra theo diéu kién téc do tdi thiéu cua 6 t6 (theo tai lidu [1]):

. @, in -1}
Iy S—Ve""“ - (2.34)

amin 'IO
Trong d6 :

+ @, : Toc 4o goc on dinh nhé nhét ctia dong co khi day tai [rad/s].

Chon @, ,;, =500 [vong/phut] = 52,36 [rad/s]
Sinh vién thuc hién: Lé Nllét Téan Giang vién hudng dan: TS. Luu Puc Lich 26
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+V, i : Toc d6 chuyén dong tinh tién nho nhat cia 6 to.
Chon V,;, =4 [km/h]=1,11[m/s]

Thay gia tri vao ta dugc :

i < 52,36.0,362 _ 3 45
1,11.4,94

Tt (), (..) va diéu kién V

amin ta chon in = 3,3
b) Xac dinh ty so truyén ciia cac tay so con lai
Chon hé thdng ty sb truyén cta cac cap sd trong hop sd theo ty sb truyén ting

Cong thue xac dinh cong boi (theo tai ligu [1]):
q="3i, =5%3,3=1,49 (2.35)

Trong do :

+ n: Sb cap sb cua hop sb
+ i, : ti s6 truyén tay s0
Céc ty s6 truyén clia cac tay s trung gian dugc xac dinh theo cong thirc sau (theo
tai liu [1]):

f -
{ =n—2{y [n— {1+ ]
hk hl (2.36)

Trong do :
- n la s6 lugng so truyén cua hop so

- k 14 s6 thir ty ctia so truyén
+ Ty s6 truyén tay s6 2: i, =°93,3°°% =2,22
+ Ty s6 truyén tay s6 3 : i,, =°93,37* =1,49
+ Ty sb truyén tay s 4 : i, =1
+ Ty s6 truyén tay s6 5 : i, =0,7

+ Ty s6 truyén tay sb lui : i, =i, =3,3
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2.4.5. X4y dung phwong trinh cin bang luc kéo
Phuong trinh cén bang luc kéo cta 6 to. (theo tai liéu [1])
P.=P +P+P+PF, (2.37)
Trong do :

+P, : Luc kéo tiép tuyén & banh xe chu dong

P, = M, _ Mgy T (2.38)
rbx rbx
+ P, : Lyc can lan P, =G.f.cosa =G.f (doa=0) (2.39)
+P : Lyc can lén doc Pi=G.sina=0 (doa =0)

(2.40)

+P; : Luc quan tinh ( xuat hién khi xe chuyén dong khong on dinh )

G ..
P =3 (2.41)
g
+ P, : Luc can khong khi P, =K.FV? (2.42)
Van toc tng voi mdi tay s6
2.r.n.I,
ALY (2.43)
60.1,.1;
Phuong trinh cén bang luc can :
P.=P +P, (2.44)

Xét 6 to chuyén dong trén duong thang va khong co gié (theo tai liéu [1]):
P=fG+KFV? (2.45)
Téng luc kéo 6 t6 phai nhé hon luc bam giita banh xe va mit dudng (theo tai lidu
[1]):
P =Z,m,p (2.46)
Trong do :

+m, ,: Hé s6 phan b tai trong & cau sau (m = 1,2)

Sinh vién thuc hién: Lé Nllat Téan Giang vién hudng dan: TS. Luu Puc Lich 28
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+Z,: Tai trong tac dung 1én cau chu dong
+ ¢ : Hé s6 bam ( chon 0,7)
P, =31900.1,2.0,7 = 26796 [N]

Két qua tinh toan :
Bang 2.4 Gia trj luc kéo timg v&i mdi tay sb

Ne(kW) Me ne Tay s6 1 Tay s6 2 Tay s6 3 Tay s6 4 Tay s6 5
(N.m) | (vip)| V1 Pkl V2 Pk2 V3 | Pk3 | V4 | Pk4 | V5 Pk5
20.24 | 386.628 | 500 | 1.163 | 15496 | 1.728 | 10424 | 2.575 | 6997 | 3.837 | 4696 | 5.481 | 3287
33 420.248 | 750 | 1.744 | 16843 | 2.592 | 11331 | 3.863 | 7605 | 5.755 | 5104 | 8.222 | 3573
46.64 | 445.463 | 1000 | 2.325 | 17854 | 3.457 | 12011 | 5.15 | 8061 | 7.674 | 5410 | 10.96 | 3787
60.5 462.273 | 1250 | 2.907 | 18528 | 4.321 | 12464 | 6.438 | 8366 | 9.592 | 5614 | 13.7 | 3930
73.92 | 470.678 | 1500 | 3.488 | 18865 | 5.185 | 12691 | 7.725 | 8518 | 11.51 | 5717 | 16.44 | 4002
86.24 | 470.678 | 1750 | 4.069 | 18865 | 6.049 | 12691 | 9.013 | 8518 | 13.43 | 5717 | 19.18 | 4002
96.8 462.273 | 2000 | 4.651 | 18528 | 6.913 | 12464 | 10.3 | 8366 | 15.35 | 5614 | 21.93 | 3930
104.94 | 445.463 | 2250 | 5.232 | 17854 | 7.777 | 12011 | 11.59 | 8061 | 17.27 | 5410 | 24.67 | 3787
110 420.248 | 2500 | 5.813 | 16843 | 8.642 | 11331 | 12.88 | 7605 | 19.18 | 5104 | 27.41 | 3573

Bang 2.5 Gia tri can ing voi mdi tay sd
Tay s 1 2 3 4 5
V (m/s) 0 5.813482 | 8.642 | 12.88 | 19.18 | 27.406
Pc 77.775 | 176.4745 | 2959 | 561.9 | 1153 | 2310.3
Pphi 26796 26796 | 26796 | 26796 | 26796 | 26796

PO THI CAN BANG LUC KEO
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25000

20000
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£ 15000
¥4
(S]
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—10000

A
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0
0 5 10 15 20 25 30
Van téc (m/s)
Hinh 2.7. D6 thi can bang luc kéo
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2.4.6. Xay dung do thi cin bing cong suit
Phuong trinh c4n bang cong suat tai banh xe chu dong. (theo tai lidu [1])

Nksz+Ni+Nj+NW (2.47)

Cong suat dugc kéo dén cac banh xe chu dong khi kéo & thay s thir i duge xac
dinh theo cong thurc :

Ny = N..7y (2.48)
. 2.r.n,.I
Véi: = (2.49)
60.1,.1,;
Trén d6 thi N, = f (v), dung do thi Z N . theo bang trén :
Xét 6 to chuyén dong trén duong thang (theo tai lidu [1]):
DN =N, +N, (2.50)
_ 3
=Y N =G.fv+KFv
Két qua tinh toan :
Bang 2.6 Cong sut ctia 6 to
Ne Nk
ne (v/p) (kW) V1 V2 V3 V4 V5 (kW)
500 20.24 | 1.162696 | 1.728332 | 2.575099 | 3.836898 | 5.481283 | 18.0136
750 33 1.744045 | 2.592499 | 3.862649 | 5.755347 | 8.221924 | 29.37
1000 46.64 | 2.325393 | 3.456665 | 5.150199 | 7.673796 | 10.96257 | 41.5096
1250 60.5 2.906741 | 4.320831 | 6.437748 | 9.592245 | 13.70321 | 53.845
1500 73.92 | 3.488089 | 5.184997 | 7.725298 | 11.51069 | 16.44385 | 65.7888
1750 86.24 | 4.069437 | 6.049163 | 9.012847 | 13.42914 | 19.18449 | 76.7536
2000 96.8 4.650785 | 6.91333 | 10.3004 | 15.34759 | 21.92513 | 86.152
2250 104.94 | 5.232134 | 7.777496 | 11.58795 | 17.26604 | 24.66577 | 93.3966
2500 110 5.813482 | 8.641662 | 12.8755 | 19.18449 | 27.40641 97.9
Bang 2.7 Cong can cua 6 t6 ing voi mdi tay sb
Tay s6 1 2 3 4 5
V (m/s) 0 5.813482 | 8.641662 | 12.8755 | 19.18449 | 27.40641
Nc 0 5.095223 | 8.605718 | 16.24745 | 35.54095 | 92.10603

Giang vién huéng dan: TS. Luu Pirc Lich 30
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PO THI CAN BANG CONG SUAT
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Hinh 2.8: D6 thi can bang cong suat
2.4.7. Xay dung d6 thi nhan t6 dong lwc hoc
Nhan t6 dong luc hoc 1a ty sé giira hiéu sb cua luc kéo tiép tuyén PL_ va luc can
khong khi Pw v6i trong lugng toan bo cia 6 6. Ty s nay dugc ky hiéu 1a “D”. (theo tai
liéu [1])

D _ Pk —_ PW _ Me'IO'Ihi -77t| _W.\/2 .l (2.51)
G Ty G

X

Xay dung d0 thi :

i
rb

X

D :(M—K.FMZ].% (2.52)

Do thi nhén tb dong luc hoc thé hién mdi quan h¢ gitta D véi tdc do chuyén dong
v cta 6t6 khi du tai va dong co lam viéc & duong ddc tinh toc do ngoai, D = f(v)

Nhan t6 dong hoc theo diéu kién bam duoc xac dinh nhu sau (theo tai liéu [1]):

_P,—P,_M,9G,—KFV’

w

D
v G G

(2.53)
Két qua tinh toan:
Béang 2.8 Nhan tb dong luc hoc
ne Tay s6 1 Tay s6 2 Tay s6 3 Tay s6 4 Tay s6 5 Me
W) T T o1 [ v2 [ D2 | va | D3| va [ D4 |vs D5 | (VM

500 | 1.163 | 0.299 | 1.7283 | 0.201 | 2.575 | 0.135 | 3.8369 | 0.09 | 5.48 | 0.06 | 386.6285
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750 | 1.744 | 0.325 | 2.5925 | 0.218 | 3.863 | 0.146 | 5.7553 | 0.097 | 8.22 | 0.07 | 420.2483
1000 | 2.325 | 0.344 | 3.4567 | 0.231 | 5.15 | 0.154 | 7.6738 | 0.101 | 11 | 0.07 | 445.4632
1250 | 2.907 | 0.357 | 4.3208 | 0.239 | 6.438 | 0.159 | 9.5922 | 0.103 | 13.7 | 0.07 | 462.2732
1500 | 3.488 | 0.363 | 5.185 | 0.243 | 7.725 | 0.161 | 11.511 | 0.103 | 16.4 | 0.06 | 470.6781
1750 | 4.069 | 0.363 | 6.0492 | 0.243 | 9.013 | 0.16 | 13429 | 0.1 | 19.2 | 0.06 | 470.6781
2000 | 4.651 | 0.356 | 6.9133 | 0.238 | 10.3 | 0.155 | 15.348 | 0.095 | 21.9 | 0.05 | 462.2732
2250 | 5.232 | 0.343 | 7.7775 | 0.228 | 11.59 | 0.148 | 17.266 | 0.088 | 24.7 | 0.04 | 445.4632
2500 | 5.813 | 0.323 | 8.6417 | 0.214 | 12.88 | 0.137 | 19.184 | 0.078 | 27.4 | 0.03 | 420.2483
Bang 2.9 Nhan tb dong luc hoc theo diéu kién bam
Tay so 1 2 3 4 5
V (m/s) 0 5.813 | 8.6417 | 12.88 | 19.18 | 27.41
Dphi 0.517 | 0.515 | 0.5126 | 0.507 | 0.496 | 0.474
f 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.023
PO THI NHAN TO PONG LUC HQC
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Hinh 2.9: D6 thi nhén tb dong luc hoc
2.4.8. Xy dung do thi gia téc
Biéu thtic tinh gia tdc (theo tai liéu [1]):
: g D-f-i
j=(D-¥).=—=——4 (2.54)
i 9
Khi 6 to chuyén dong trén duong thang { o = ()) thi:
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S g (2.55)

Trong do :
+ D, : Gid tri nhan t6 dong luc hoc & tay sb i tuong ing véi toc do v, da biét tir
do thi D = f(v).
+ f,i: Hé sb can lan va do dbc cua duong
+ 0,: h¢ s6 ké dén anh huodng cua cac khdi luong chuyén dong quay. (theo tai
ligu [1])

5, =1,05+0,05.(i,*) (2.56)

Khi 6 t6 chuyén dong véi van toc v <222 m/s thi f = f,=0,015  (2.57)
2
Khi 6 t6 chuyén dong v&i van toc v > 222 m/s thi f = fo.[1+ I/Sm—gé)j (2.58)

Két qua tinh toan:

Bang 2.10 Hé sb ké dén anh hudng cia cac khdi lugng chuyén dong quay

Tay s6

1

2

3

4

5

V (m/s)

0

5.813

8.6417

12.88

19.18

27.41

Dphi

0.517

0.515

0.5126

0.507

0.496

0.474

f

0.015

0.015

0.015

0.015

0.015

0.023

Bang 2.11 Gia tri gia toc tng voi mdi tay sd

Tay s6 1 Tay s6 2 Tay s6 3

V1

D1

f1

J1

V2

D2

f2

J2

V3

D3

3

J3

1.163

0.2988

0.015

1.7459

1.7283

0.2009

0.015

1.407

2.5751

0.135

0.015

1.0103

1.744

0.3247

0.015

1.9053

2.5925

0.2182

0.015

1.537

3.8626

0.146

0.015

1.1055

2.325

0.344

0.015

2.0243

3.4567

0.231

0.015

1.634

5.1502

0.154

0.015

1.1743

2.907

0.3569

0.015

2.1032

4.3208

0.2393

0.015

1.698

6.4377

0.159

0.015

1.2168

3.488

0.3631

0.015

2.1419

5.185

0.2432

0.015

1.727

7.7253

0.161

0.015

1.2329

4.069

0.3629

0.015

2.1404

6.0492

0.2427

0.015

1.723

9.0128

0.16

0.015

1.2226

4.651

0.3561

0.015

2.0987

6.9133

0.2377

0.015

1.685

10.3

0.155

0.015

1.186

5.232

0.3428

0.015

2.0167

7.7775

0.2282

0.015

1.614

11.588

0.148

0.015

1.123

5.813

0.3229

0.015

1.8946

8.6417

0.2143

0.015

1.508

12.875

0.137

0.015

1.0337

Tay s6 4

Tay $0 5

V4

D4

f4

J4

V5

D5

5

J5

3.836898

0.089734

0.015

0.666495

5.481283

0.061702

0.015

0.426384
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5.755347 | 0.096573 | 0.015 | 0.727483 | 8.221924 | 0.0651 0.015 0.4574

7.673796 | 0.101028 | 0.015 | 0.767215 | 10.96257 | 0.066273 | 0.015 0.46811
9.592245 | 0.1031 | 0.015 | 0.785692 | 13.70321 | 0.065221 | 0.015 | 0.458512
11.51069 | 0.102789 | 0.015 | 0.782914 | 16.44385 | 0.061946 | 0.015 | 0.428608
13.42914 | 0.100094 | 0.015 | 0.758881 | 19.18449 | 0.056446 | 0.015 | 0.378396
15.34759 | 0.095015 | 0.015 | 0.713592 | 21.92513 | 0.048722 | 0.015 | 0.307878
17.26604 | 0.087554 | 0.015 | 0.647049 | 24.66577 | 0.038774 | 0.021084 | 0.161506
19.18449 | 0.077709 | 0.015 | 0.559249 | 27.40641 | 0.026601 | 0.022511 | 0.037344

PO THI GIA TOC
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Van téc (m/s)
Hinh 2.10: Db thi gia toc

2.5. kiém tra tinh 6n dinh ciia 6 t6
2.5.1. kiém tra on dinh doc
Tinh 6n dinh doc cta 6 t6 1a kha nang dam bao cho 6 t6 khong bi lat hoac

khéng bi trugt trén dudng dbc.

a) Khi 6 té 1én doc

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich
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Hinh 2.11: So db lyc tac dung khi 6 t6 1én déc.

Trudng hop khi xe 1én doc véi téc 6 nhod va chuyén dong 6n dinh thi ta xem

nhu lyc quan tinh Pj, lyc can gi6 Py, luc can ma sat P, rat nho. P,= 0, P, =0, P, =0
Ta xéc dinh dugc goc dbe gidi han khi xe chuyén dong lén dbc bj 1at:

: b
2 M, :O:b.G.cosa—G.hg.Slna:0:>tga:h— (2.59)

g
Trong do:
o— Goc doc gidi han
b — Khoang cach tir trong tim xe dén truc banh sau
hg — Chiéu cao trong tim xe
Tinh toan truong hop 18n dc khi day tai, ta c6: (theo tai lidu [1])
a=2076 [mm], b =1299 [mm], hg = 1146 [mm]
b 1299
a=arc tan(E) = arc tan(m) =48° (2.60)
Tinh toan truong hop 1én dbc khi khong tai, ta co: (theo tai liéu [1])
a=1593 [mm], b = 1782 [mm], hg = 786 [mm]
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b 1782
a =arctan(—) = arctan(——) = 66° 2.61
(h ) (786) (2.61)

g
Vay, 46 doc 16n nhat ma xe c6 thé di xudng an toan khi day tai 1a 48°.
D6 dbc 16n nhit ma xe cd thé xudng an toan khi khong tai 1a 66°.
Dé tranh cho xe khong bi 14t khi chuyén dong trén ddc nghiéng, ta can xéac
dinh diéu kién dé xe trugt trén doc:
Khi luc kéo & banh xe chu dong dat dén gidi han thi xe bat dau truot, tri s6 cua lyc

kéo dugc xac dinh nhu sau (theo tai liéu [1]):

Powex =P, =9.2,=G.sing, (2.62)
Mat khac ta co :
G.(a.cosa, +h_.sina )

P =0.2,=0¢. "’L g ? (2.63)

Rut gon hai cong thirc trén, ta xac dinh dugc goc dbc gi61 han

Trong do :
tga = pa (2.64)
® L-@h

g
Pumax : Lurc kéo tiép tuyén 16n nhat ¢ banh xe chii dong.
Py : Luc bam cua banh xe chu dong.
¢ : Hé sd bam ciia banh xe voi mat duong, ¢= 0,7
L : Chiéu dai co sé cua xe, L = 3375 [mm]

a : Khoang cach tir trong tim dén tdm cau trude cua xe, lac khong tai ta
c6 a = 1593 [mm], khi day tai ta c6 a = 2076 [mm].

hy : Chiéu cao trong tim cua Xe, lic khong tai ta c6 hg = 786 [mm],
lac day tai ta ¢ hg = 1146 [mm]

Thay s6 vao cong thirc , ta co: (theo tai liéu [1])

Luc khong tai :
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a, = arctan( e ) = arctan( 0,7.1593 )=21° (2.65)
L-oh, 3375-0.7.786
Luc day tai :
o =arctan( pa ) = arctan( 0,7.2076 ) =29° (2.66)
v L-gh, 3375-0.7.1146

Viy dé dam bao diéu kién xe khong bi truét khi 1én dbc véi toc do cham va

chuyén dong 6n dinh thi goc nghiéng gioi han luc khong tai 21°, lac day tai 1a 29°.

b) Khi 6 t6 xudng doc .

Hinh 2.12: So db luc tac dung 1én 6 t6 khi xuéng ddc
Truong hop khi xe chuyén dong xudng doc voi tbe d6 nho va chuyén dong 6n dinh

ta ciing xac dinh duoc goc dbc gidi han 1a:

XM, =0=>aG,.co5a -G, h, Sinar=0= tgar = (2.67)
]

Tinh toan truong hop 1én doc khi day tai, ta c6: (theo tai lidu [1])

a=2076 [mm], b =1299 [mm], hg = 1146 [mm]
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a 2076
a =arctan(—) = arctan(——) =61° 2.68
(h ) (11 46) (2.68)

g

Tinh todn truong hop 1én déc khi khong tai, ta co: (theo tai li¢u [1])

a =1593 [mm], b = 1782 [mm], hg = 786 [mm]
a
a =arctan(—)= arc tan(@) =63° (2.69)

h, 786

Viy do doc 16n nhat ma xe c6 thé di xudng an toan khi day tai 1a 61°.

Do dbc 16n nhat ma xe c6 thé xudng an toan khi khong tai 1 63°

2.5.2. Kiém tra tinh on dinh ngang.

Hinh 2.13: So dd lyc tic dong ngang 1én 6 to

I :
M :O:>G.cosﬂ.EB+z.B+G.smﬂ.h:O (2.70)
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tgf = 2% (B=1435 1a vét banh xe sau) (2.71)

Xét truong hop khi xe ddy tai, ta co: (theo tai liéu [1])

1435
2.1146

B =arc tan(z—Bh) = arctan( )=32° (2.72)

Xét truong hop khi khong tai, ta co: (theo tai liéu [1])

1435
2.786

B =arc tan(Z—Bh) = arctan( ) =42° (2.73)

Vay goc gidi han cua xe trén dudng nghiéng ngang lic khong tai la 32 do, luc xe
day tai 1a 42 do.
2.5.3. Kiém tra chuyén ddng gi6i han ciia 6 té khi quay vong véi ban kinh gidi
han Rmin.

Gia thiét mat duong bang phang va ngang, khi 6t quay vong trén mit duong
nghiéng ngang nhu (Hinh 3.6) thi toc d6 gidi han nguy hiém cia 6t6 1a: (theo tai liéu

[1])

Vi =+ [g.R . 19/, (2.74)

Trong d6: Vgn — Van tdc gidi han nguy hiém khi 6t6 bi 1at d6 Rmin — Ban kinh
quay vong bé nhat ctia 6t0, Rmin = 6,2 [m]

g — Gia tdc trong truong, g = 9,81 [m/s2].

Trong trudng hop 0 t day tai, ta co:

Vy, = JO-R 0108, =1/9,81.6,21932 = 6,16 [m/s]

Trong trudong hgp 6 t6 khong tai, ta co:

Vg, = 0.R 108, =+/9.81.6,21942 =7,4 [m/s]

Viy, qua qua trinh tinh toan ta c6 bang thong s6 vé tinh 6n dinh ctia 6 to

thiét ké nhu sau:
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Bang 2.12: Bang thong s tinh 6n dinh cia 6 t6 thiét ké:

Xe tai Hino Seri 300 Hino Thong 0
XZU650L aen(®) | oxuine®) | B | Ven(mis)
Khi khong tai 66 63 42 7,28
Khi day tai 47 61 32 6,16
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CHUONG 3. LUA CHON PHUONG AN THIET HE HE THONG TREO

3.1. Cong dung, phin loai, yéu ciu

3.1.1. Cong dung

Hé théng treo dung dé ndi dan hoi khung hodc vo 6t6 vdi cac cAu. Nhiém vu chu
yéu cua hé thdng treo 1a gitp 6t chuyén dong ém diu khi di qua cac mit duong khong
bang phang. Ngoai ra hé thong treo con ding dé truyén cac lyc va momen tir banh xe
1én khung hodc vo xe, ddm bdo dung dong hoc banh xe.

Pé dam bao chirc ning d6 hé thong treo thudng ¢ 3 bd phan chi yéu:
+ Bo phan dan hoi.
+ B0 phan dan hudng.
+ Bophan giam chén .

Bo phan dan hdi : N6i dan hoi khung vo v6i banh xe, tiép nhan luc thiang dung tac
dung tr khung vé t61 banh xe va ng—ugc lai. B§ phan dan hoi c6 cau tao chu yéu la mot
chi tiét (hodc 1 cum chi tiét) dan hoi bang kim loai (nhip, 10 xo, thanh xoan) hodc bang
khi (trong trudng hop hé thong treo bang khi hodc thuy khi ).

Bo phan dan huéng : Co tac dung dam bao dung dong hoc banh xe , tirc 1a dam
bao cho xe chi dao dong trong mit phang thang dting, bd phan hudng con lam nhiém vu
truyén luc doc, e ngang, mdé men giita khung vo va banh xe.

Bo phan giam chdn : Co tac dung dap tit nhanh chong cac dao dong bang cach
bién ning lwong dao dong thanh nhiét ning téa ra ngoai. Viéc bién ning luong dao dong
thanh nhi¢t nang nho ma sat. Giam chn trén 6t6 1a giam chén thuy luc, khi xe dao dong,
chat 1ong trong giam chan dugc giira chat 16ng v6i thanh 15 tiét luu va gitta cac 16p chat
16ng v6i nhau bién thanh nhiét nung néng vo giam chin toa ra ngoai.

Theo phan tich lyc phat sinh giita banh xe va dudng c6 thé gop lai thanh ba phan
lIuc chinh luc théng ding Z, lyc doc X va luc ngang Y
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Hinh 3.1. Céc lyc va momen tac dung l1én banh xe.

a : Céc luc thanh phan tir duong tac dung tir dudng 1én banh xe

b : Lyc va momen truyén tir banh 1én khung xe

Cac momen do cac luc X, Y, Z gdy nén momen M,,M,,M, co thé co gi tri khac
nhau d6i véi banh xe bén trai hodc bén phai, cac chi tiét cia hé théng treo truyén nhiing

phan luc va momen 1én khung. Pudng map mé phat sinh lyc dong Z va moomen M,

Truyén 1€n thung xe nho bd phén dan hdi caa hé théng treo. Luc doc X, luc ngang

Y va cac moomen M, M, truyén qua bd phan hudéng ctia hé thong treo

3.1.2. Phéan loai.
C6 nhiéu cach phén loai hé thng treo tuy theo tiéu chi ma mdi ngudi dua ra dé

phan loai.
Theo so d6 bd phan dan hudng :

+ Hé théng treo phu thudc .

+ Hé théng treo doc lap.
Theo bo phan dan hoi :
+ Loai bang kim loai.

- Hé théng treo loai nhip 14.

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 42
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 t6 tai co thing kin trén co sé 6 té Hino Serie 300

- HE thong treo loai 16 X0 xo0an Oc.

- H¢ théng treo loai thanh xoén.
+ Loai khi .
+ Loai thuy luc

- Hé thong treo loai thuy khi két hop.

3.1.3. Yéu cau

P vong tinh f (sinh ra dudi tac dung clia tau trong tinh) phai nam trong gidi han
da dam bao tan s6 dao dong thich hop can thiét.

P vong dong f (sinh ra khi 6 t6 chuyén dong) phal di dam bao van tc chuyén
dong clia 6 t6 trén dudng xau nam trong gidi han cho phép, & gidi han nay khong
c6 su va dap 1én bo phan han ché

DPong hoc clia cac banh xe din hudng van giit diing khi cac banh xe dan huéng
dich chuyén trong mit phing thing dimg (nghia 13 chiéu rong co s& va cac goc
dat try dimg cta banh xe dan huéng khong doi).

C6 hé s can thich hop dé dép tit nhanh dao dong ctia vo va banh xe.

Pam bao sy twong Ung giita dong hoc clia banh xe v&i dong hoc cua dan dong
14i, dan dong phanh.

Giam tai trong dong khi 6 t6 qua dudng ghd ghé.

Phai dam bao an toan, d& stra chita, thay thé va gid thanh hop 1y. Ngoai ra c6 thé

ché tao dugc vai trinh d cong nghé san xuat trong nudc.

3.1.4. Piéu kién lam viéc

H¢ théng treo phai chiu dugc tai trong tinh va dong do trong lugng xe, hanh
khach, hang hoa.

Tai trong c6 thé thay d6i lién tuc khi xe chuyén dong.

Heé théng treo phai c6 kha ning hap thu va giam chan dong, rung dong truyén tir
mat duong Ién than xe.

Gidm chan dong nham dam bao su thodi mai, an toan va 6n dinh cho hanh khach.
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- Hé théng treo phai duy tri d6 cao xe 6n dinh, khéng bi lun xubng qua muc cho
phép.

- Giir d6 cao xe pht hop véi thiét ké ban dau.

- Cac b0 phan cua hé théng treo phai chiu dugc nhiét do cao, nhiét do thép, am udt,
bui bén, ...

- Dbam bao hoat dong 6n dinh trong diéu kién 1am viéc khic nghiét.

- Hé¢ théng treo phai c6 do bén cao, chiu dugc cac tai trong va chin dong lap di lap
lai trong subt tudi tho sir dung cua xe.

- Dam bdo hoat dong tin cdy, an toan trong thoi gian dai.

- Lam vi¢c trong diéu kién luon chiu tai trong tac dung tu khdi lugng dugc treo

1én hé thong.

Chiu tac dung ctia cac phan luc tir mat duong tac dung nguogc lén.

Cac bd phan trong hé théng lam vi¢c trong diéu kién bi bién dang, va dap va

dich chuyén tuong ddi.

3.2. Chon phuong n thiét ké hé thong treo:
Hién nay trén 6t6 st dung hé thong treo v&i nhiéu dang khac nhau. C6 két cau
thay doi tuy theo timg xe cu thé, tiy theo nha san xuit. Nhung nhin chung ching déu

nam ¢ hai dang 13 : Hé thong treo phu thudc va hé thdng treo doc lap.

3.2.1. Hé thong treo phu thudc.

Nguyén ly hoat dong:

- Hai banh xe trai va phai duoc ndi nhau bang mot dam cimg nén khi dich chuyén
mot banh xe trong mat phang ngang thi banh xe con lai cling dich chuyén. Do d6
hé théng treo phu thuoc khong thé dam bao ding hoan toan dong hoc cua banh xe
dan huéng.

- Haé théng treo phu thudc thudng duoc str dung trong hé théng treo cau sau ctia 6t0
du lich va & tit ca cac cau cua otd tai, 6td khach loai 16n.

U'u diém:

Lép nhanh nhu & hé thong treo doc 1ap
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- Khi 6t6 quay vong chi c6 thung xe nghiéng con cau xe van thing bang, do dé 16p
it mon.

- Khi chiu lyc bén (lyc ly tim, duong nghiéng, gi6 bén) hai banh xe lién két cing,
vi vay han ché hién tuong truot bén banh xe.

- Két ciu don gian,ré tién, nhip vira lam nhiém vu dan hoi vira lam nhiém vy dan
huong.

- S6 khép quay it va khong can phai boi tron khép quay.

- D& ché tao, dé thao lap va sira chita, gia thanh re.

Nhwoc diém:

- Khi nang mot bén banh xe 18n, vét banh xe s& thay doi, phat sinh lyc ngang lam
tinh chat bam dudng cua otd kém di va 6to dé bi trugt ngang

- Heé thong treo & cac banh xe, nhét 1a cac banh xe chu dong co trong luong phan
khong dugc treo 16n.

- Su ndi cimg banh xe hai bén nho dim lién lam phat sinh nhitng dao dong nguy
hiém & banh xe trong gioi han van tbe chuyén dong.

- Néuhé théng treo phu thudc dit & banh xe dan huéng, 46 nghiéng cta hai banh xe
s& thay d6i khi mot banh xe dich chuyén thiang dumg, 1am phat sinh mémen do hiéu
g con quay, anh huéng dén cac dich chuyén goc cua cac cau va cac banh xe dan
hudng quanh truc quay.

- Khé b tri cac cum cta 6td néu dit hé théng treo phu thudc ¢ déng truoc.

Sau khi tim hiéu chung vé hé thong treo phu thudc thi ta c6 mét vai hé théng treo
phu thuéc siv dung phé bién cho 6 té:

a. Hé thong treo c6 bd phan dan hoi 1a nhip 4.

Heé théng treo phu thudc loai nhip 14 sir dung cac 14 thép c6 do cong va dai ngan khac
nhau sip xép theo huéng dai nhat & trén sau d6 13 dén ngan nhat ¢ dudi viéc ndy nham
tan dung toi da tinh nang dan hoi ciia thép c6 tac dung giam thiéu va triét tiéu cac giao

dong truyén tir banh xe 1én khung xe
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SHOCK
ABSORBER

SHACKLE

REBOUND
CLIPS

DIFFERENTIAL
ASSEMBLY

LEAF SPRING

Hinh 3.2. Hé thong treo phu thudc nhip 1a

Uu diém:

- Nhip vira 13 co cau dan hdi, vira 1 co cdu dan huéng va mot phan lam nhiém vu
giam chan nghia 1a thy hién toan bg churc nang cta hé théng treo.

- Do d6 két cau hé thdng treo s& don gian.

- V6i chtic niing 1a bd phan dan huéng, nhip cé thé truyén dugc luc doc (luc kéo
hoic Iyc phanh) va luc ngang tir banh xe qua cau xe 1én khung.

- Chirc ning dan hdi theo phuong thang dung.

- Ngoadi ra nhip ciing c¢6 kha ning truyén cic mémen tir banh xe 1én khung D¢ 1a
momen kéo hodc mémen phanh.

Nhuwoc diém:

- Trong lwong nhip ning hon tat ca cac bd phan dan hoi khac, nhip ké ca giam chan
chiém tir 5,5%-8% trong lugng ban than 6t0.

- Thoi han phuc vu ngin do cac tng suit ban dau, do trang thai ing suit phuc tap,
do luc dong va lap lai nhiéu lan .

- Puong dic tinh dan hoi doi hoi phai 1 dudng cong nhung trong thuc té do ctng

I4
A

ctia ban than nhip lai 13 hing sb.

b. Hé théng treo c6 bd phan dan hdi 12 10 xo tru.
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-  H¢ théng treo phu thudc cod phﬁn tr dan hdi 12 10 xo tru c6 thé duogc bd tri & cau

bi dong hodc ¢ cau chu dong.

Shock
absorber Col

sprngs

Pe ")

e > 4
assembly

Hinh 3.3. H¢ théng treo phu thudc kiéu 16 xo tru.

Uu diém:

- Néu c6 cing d6 cting va do bén thi 10 xo tru ¢ trong lugng nhe hon nhip.

- Lo xo tru ¢6 tudi tho 16n hon nhip, khi lam viéc gitra cac vanh 16 xo khong c6 ma
sat nhu gilra cac 14 nhip, khong phai bao dudng va cham s6éc nhu cham séc nhip.

Nhuoe diém:

- Lo xo tru chi 1am nhiém vu dan hoi con nhiém vu dan hudng va giam chan phai

do céac bd phan khac ddam nhiém, do do két cAu phuc tap.

3.2.2. H¢ thong treo doc lap.
Nguyén ly hoat dong
- Heé thdng treo doc 1ap khi hai banh xe trai va phai khong c6 quan hé truc tiép véi
nhau. Khi dich chuyén banh xe nay trong mit phang nim ngang, banh xe kia khong
chiu anh hudng do.
- Hé théng treo doc 1ap thuong duge su dung & cau trude 6t6 du lich, hién nay co
mot sb loai 6 to su dung h¢ théng treo ddc lap cho tAt ca cc cau.

Uu diém
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- Khi dich chuyén banh xe nay trong mit phang ngang banh xe kia van ding nguyén,
do dé dong hoc banh xe dan hudng duoc giit dung.

- Kha ning quay vong cia xe tt hon, vi khi quay vong dam bao dugc vén tdc quay
ctia hai banh xe trai va phai khong bi rang budc nhiéu nhu & hé théng treo phu
thudc.

- Khdi luong khong duogc treo cia hé théng nho hon so vdi hé théng treo phu thudc
do d6 tang trong lugng bam, tang 46 €ém diu cua 6to.

- Pam béo khi dich chuyén, cac banh xe khong lam thay d6i cac goc dit banh xe va
chiéu rong co sd, do do lam triét ti€u hoan toan su lac cua banh xe d6i voi tru ding,
dan dén khong phat sinh mémen hiéu tmg con quay khi cac banh xe dich chuyén
thang ding.

Nhwoc diém:

- Két cau phirc tap gom nhiéu chi tiét.

- Trong qua trinh chuyén dong, vét banh xe khong ¢ dinh do vay xay ra tinh trang
mon 16p nhanh.

- Khi chiu lyc bén (ly tim, dudng nghiéng, gié bén) hai banh xe khong lién két

cung, vi vay xay ra hién tugng trugt bén banh xe.
Mot sb hé thong treo doc 1ap dung cho 6t6:

a. Hé¢ treo don doc.
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Hinh 3.4. H¢ théng treo doc lap voi phﬁn tr dan hoi 1a 16 xo vai don treo doc.

1- Khung xe; 2- Phan t& dan hdi 10 xo; 3- Giam chin 6ng thuy luc; 4- Banh xe;
5- Bon treo doc; 6- Khop ban 1é.

Uu diém

Dé dang thdo lap toan bd cau xe, két cau don gian.

C6 trong luong phan khong duoc treo bé va chiéu rong co so khong thay dbi.

Giam nhe duoc Iyc tic dung 1én don ngang va cac khop quay, dong thoi khong can

dung dén thanh 6n dinh (ding don lién két c6 do cing nho).

Khong c6 moment hiéu tmg con quay & banh xe dan huéng, khong giy nén su
thay d6i goc nghiéng ngang banh xe, dong hoc din dong 1ai dung.

Nhwoc diém

- Do1 héi cong nghé han cao, tai trong dit Ién cau xe han ché va co thé 1am quay truc
cau xe khi di trén dudng vong & trang thai quay vong thira.

b. H¢ treo trén 2 don ngang.

Hinh 3.5. Hé thdng treo doc 1ap voi phan tir dan hoi 14 10 xo v6i don treo ngang
- So d6 cua hé thdng treo doc 1ap hai don ngang c6 chiéu dai bang nhau goi 13 hé
thdng treo ¢6 co cau hudng hinh binh hanh.
- So dd cua hé thdng treo doc 14p hai don ngang co6 chiéu dai khong bang nhau goi
13 hé thong treo ¢ co cau hudng hinh thang.
Uu diém

- Khiéc phuc duoc su phat sinh moment hiéu tng con quay.
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- Tri¢t ti€u dugc sy rung cua banh xe ddi véi truc ding.

- Khic phuc duoc su thay d6i do nghiéng mit phing quay cta banh xe.

- Trong tam xe thap, d6 nghiéng thung xe khi chiu lyc ly tim nhé.

- Gocléchva chuyén vi nho nén c6 kha nang 6n dinh khi chuyén dong & tdc do cao.

Khéi lugng cta phan khong treo nhé dam bao do ém diu khi chuyén dong trén

duong gb ghé.
Nhuoc diém
- Két cau phuc tap, chiém khoang khong gian 16n trén xe.
- Do su thay d6i B tuong d6i 16n nén 16p nhanh mon.
- Do on dinh ngang cua banh xe kém.
- Dong hoc cta banh xe phu thudc vao do dai cua don dudi.
- Chiéu rong co sé ciing nhu d6 nghiéng bén thay doi.

c. H¢ treo Macpherson.

Hinh 3.6. Hé thong treo Macpherson
Uu diém
- C6 kha ning diéu chinh chiéu cao than xe khi xe chay ¢ toc d6 cao
- Tang do 6n dinh cta phan than v6 xe nho bd tri thém mot thanh 6n dinh
Khuyét diém

- Két cau phuc tap, kho bao dudng
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- @Gia thanh cao

d. H¢ treo don chéo.

cua don tre

Knép néi \__/
| cac dang
Dudng tdm doc xe

Hinh 3.7. Heé théng treo doc 1ap, phan tir dan hoi 16 xo, don chéo

Uu diém

Tang do cung virng nén tang kha nang chiu luc ngang
- Giam thiéu su thay d6i ctia goc dit banh xe (46 chum, vét banh xe va goc
nghiéng ngang cuia tru ding) xay ra do banh xe dao dong trong phuong thang
ding.
- Két cdu don gian va chiém it khong gian.
- D@ dang bao dudng
Nhuoe diém
- Gié thanh cao.

e. H¢ treo ddc 1ap phan tir dan hoi thanh xoin.
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Hinh 3.8. H¢ théng treo doc lap, phén tir dan hdi thanh xodn
Uu diém
- Két cu, kich thudc va trong lugng ciia phan tir ¢an hoi nho.
- Khong gian chiém chd it, b tri thuan tién

- Pam bdo tinh chiu lyc cao cho xe trong moi di€u kién .

Khuyét diém
- Gié thanh cao.
- Kha nang giam chan kém
f. Hé thong treo loai khi
Phan tir dan hoi khi duoc sir dung hiéu trong céc 6td c¢6 trong luong phan duoc

treo 16n va thay doi nhiéu
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Hinh 3.9. Hé thong treo khi nén

Uu diém

- Phan tir dan hoi co thé ty thay doi do ctng cua hé thong treo bang cach thay doi
ap suat bén trong phan tir dan hoi.

- Giam duogc do cung cua h¢ théng treo lam tang 0 €m diu.

- Pay duoc su cong hudng xudng ving ¢ tan sé thap hon, giam duoc gia toc thang
ding cua buéng 141, gidm duogc sy dich chuyén cua vo va banh xe.

- Puong dic tinh cta hé thong treo khi 13 phi tuyén va ting dot ngdt trong ca hanh
trinh nén va hanh trinh tra. Do d6 khéi lugng phan duoc treo va khong duge treo
du bi giéi han do cac dich chuyén twong dbi thi d6 ém diu cta hé thdng van 16n.

- Khong c6 ma sat trong phan tir dan hoi, trong lwong phan tir dan hoi bé, giam duge
chan dong ciing nhu giam duoc tiéng 6n tir banh xe 1én budng lai.

- €06 thé thay d6i duoc vi tri ciia vo xe voi mit duong tirc 1a thay d6i duoc chiéu cao
chét tai.

Nhuge diém
- Phai bd tri thém hé théng cung cap khi nhu binh chira, may nén.
- Haé thong treo khi yéu cau phai sir dung thém phan diéu chinh hé thong treo (diéu

chinh vi tri ctia thung xe va diéu chinh do cimg cua hé thong treo).
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Két cu phirc tap.

3.3. Két luan.

Sau khi tim hiéu va phan tich mdt sb dang h¢ théng treo dang str dung thuc té, két
hop véi thuc té cac xe tai hién dang str dung trén thi trudng, tinh hinh san xuit cua
cac cong ty 6t trong nude, ta chon hé thdng treo cho cau trudce va cau sau cho xe
thiét ké 13 hé thong treo phu thudc véi phan tir dan hoi 13 nhip.

Hé thong treo nay c6 két cau don gian, dé sir dung, sira chita va thay thé nén gia
thanh rat canh tranh. Két cu cua hé théng don gian nhung van dam bao duoc tinh
ém diu cua 6t6 khi lam viéc.

Do mot sb tinh chat ma chi ¢ nhip méi c6 duoc (vira 1a bd phan dan hoi, vira 1a
bd hudng va c6 thé tham gia giam chan). Mic du nhip van con mét s6 han ché
nhung van co6 thé khic phuc dugc tuong dbi t6t mot s6 diém con chua hoan thién.

Hé thdng treo cau sau xe tai dung hé théng treo phu thudc loai nhip 14 (day vira
12 b phan dan hoi vira 13 bd phan hudng), bd phan giam chan dung loai thuy luc,

loai tac dong 2 chiéu.
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CHUONG 4. THIET KE TiNH TOAN HE THONG TREO

4.1. Thiét ké ky thuit cac phan tir.
4.1.1. Thiét ké nhip.
Nhip duoc 1am tir cac 14 thép cong, sip xép lai v6i nhau theo thir ty tir ngin dén

dai. Cum nhip dugc kep chat lai v6i nhau ¢ vi tri gitra béng mot bulong dinh tam.

Hai dau cuta 14 nhip dai nhat (14 nhip chinh) duoc udn cong tao thanh tai nhip, mat

nhip dé gan nhip vao khung hay vao mot dim nao d6 thong qua md nhip va chét nhip.

Hinh 4.1. Céc thanh phan chinh ctia nhip 14

L4 nhip chinh lam viéc cang thang nhat nén ngudi ta ché tao 14 nhip chinh day
hon. P9 cong ctia mdi 14 nhip dugc goi 1a d6 vong. Do 14 nhip ngan c6 d6 vong 16n hon,
nén dg cong cia no6 16n hon cic 14 nhip dai. Khi bulong dinh tam dugc xiét chat céc 14

nhip bi giam d6 véng mot chut 1am cho hai dau 14 phia dudi ép chit vao 14 phia trén.
So db don gian nhat cia hé thong treo phu thudc 13 hai nhip c6 dang ntra elip.

Tinh chat dich chuyén cua cau ddi v6i vé phu thudc vao thong sb ciia nhip.
Téng s6 khép ca nhip 1a sau khép (mdi mot nhip cé ba khép). Luc doc X va moment
phan luc MY truyén 1én khung qua nhip.

Trong qué trinh bién dang, chiéu dai ctia nhip thay doi nén hai tai nhip bat lén

khung hodc dam c6 mot dau c¢b dinh con mot dau di dong.
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D41 voi nhip sau dau ¢6 dinh ¢ phia trude dau di dong nam & phia sau, cach bo tri
cac dau c6 dinhva di dong nay phu thudc vao méi quan hé gitra hé thong treo va cac hé

thdng khac.

Céc 14 nhip chiu tai thi thd trén chiu kéo, th¢ dudi chiu nén nén tiét dién cac la

nhip c¢6 dang nhu sau:
Mét s6 nhwoe diém chinh ciia nhip:
- Trong lugng 16n.

Trong luong ctia nhip ning hon tat ca cac co cau dan hoi khac. Nhip ké ca giam
chéan chiém tir (5.5 + 8)% trong luwong ban than 6to.

Do cac ng suat ban dau, do trang thai (mg suat phic tap, do luc dong va lap lai
nhiéu 1an. P6 moi ctia nhip thip hon d6 moi ctia phan tir dan hdi 1a thanh xodn. Dé ting
tudi tho ctia nhip ngudi ta thuc hién cc bién phap sau:

Giam bét lyc tac dong 1én nhip. Dé nhip d& bi xodn dau nhip dit vao trong cac gbi

cao su va dua thém u d& phu dé gii han moment tic dung 1én nhip khi phanh.
- Giam tng sut trong nhip.

Bang cach han ché bién d6 trung binh ctia cac dao dong ctia banh xe véi thing xe.
Ta dua thém vao cac phan tir dan héi phu (nhu cao su lam vi¢c chiu nén) va lam tang

stc cdn cua cac gidm chan.

C6 thé giam g suat bang cach thay doi tiét dién ngang ciia 14 nhip 1am phan b
lai cac ing suét phap tuyén trong 14 nhip. Khi nhip chiu tai cac 10p mit trén cua nhip

chiu kéo va céac 16p mat dudi chiu nén.

Vi gi6i han chiu moi ciia thép khi kéo kém hon khi nén nén tiét dién ngang cua l1a
nhip nén lam vat hai ddu. Lam nhu vay duong trung hoa sé& dich chuyén 1én trén (so véi
két cAu co tiét dién ngang 1a hinh chit nhat) 1am cho tng suét kéo giam di. Ngoai ra né

con lam gidm ng suat tap trung & cac goc tiét dién.
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Dau 14 nhip 1am theo hinh trai xoan va mong hon than s& lam ting d6 dan héi dau
14 nhip. Dong thoi 1am cho tng suat trong nhip phan bd déu hon va ma sat giita cac 14

nhip it di.
- Tang d6 ctmg bé mat 14 nhip

L4 nhip bi moi do tng suit kéo, thudng c6 vét nirt & cac goc cua tiét dién hay trén
mit 1am viéc cta cac 1a(do ma sat giita cac 14 nhip sinh ra ing sudt tiép xtc cao két hop
v6i diéu kién dao dong giy nén)

Puong dic tinh cia nhip 1a duong thang

Puong dic tinh dan hoi doi hoi phai 13 duong cong nhung thuc té do cling cia
nhip lai 13 hang s6. Vi thé can phai 1am cho do ctmg cua nhip thay d6i theo tai trong. C6
thé thay d6i do clng cua nhip mét it bang cach dat nghiéng moc treo nhip (khoang 50
khi khong tai).

- Ma sét gitta cac 1a nhip can han ché bé hon (5 + 8)%

C6 thé lam giam ma sat bang cach boi tron tot cac 1a nhip, gidm s6 14 nhip.
Pit cac tim dém gitta cac 14 nhip khong nhiing lam giam luc ma sat ma con lam

quy luét thay ddi luc ma st tot hon.

4.1.2. Thiét ké giam chan.
4.1.2.1. Cong dung, phan loai, yéu ciu.
Cong dung:

Giam chan giup duy tri su 6n dinh cta xe khi di chuyén trén cic bé mit khong
bang phang, giam thiéu hién tuong 1at xe hodc mat kiém soat.

Bang cach kiém soat chuyén dong ciia 1o xo va giam thiéu rung lac, giam chan
gitip nguoi 14i c6 thé diu khién xe mét cach an toan hon, dic biét trong cac tinh hudng
khan cap.

Giam chan giup hap thu cac ct sdc tir mit dudong, mang lai cam giac ém ai va dé

chiu cho hanh khach trong xe.
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Bang cach giam thiéu luc tac dong 1én cac bo phan khac cua hé thdng treo va khung
xe, giam chan giup kéo dai tudi tho cia cac linh kién nay.

Giam chan giup cai thién kha ning bam dudng ctia 10p xe, tir d6 nang cao hiéu suat
va kha ning xir 1y cua xe khi vao cua hodc khi ting téc.

Giam chan cling giup giam thiéu tiéng on va rung dong tur mat duong, tao ra mot
khong gian 14i xe yén tinh hon.

Yéu cau:

bam bdo giam tri sb va su thay doi duong dac tinh cua cac dao dong, dac
biét la:

Dap tit cang nhanh cac dao dong néu tan s6 dao dong cang 16n. Muc dich dé tranh
cho thung xe khoi bi lic khi di qua duong map mé 1on.

Dap tat cham cac dao dong néu 6t6 chay trén dudng it map mo (d6 16i 16m cua
duong cang bé va day).

Han ché céc luc truyén qua giam chin dén thung xe.

Lam viéc 6n dinh khi 6t6 chuyén dong trong céc diéu kién duong xa khac nhau va
nhiét d§ khong khi khac nhau.

Co6 tudi tho cao.

Trong luong va kich thudc bé
Phéan loai:
Nguoi ta phan loai giam chan theo hai dic diém sau:

- Theo ti s6 ctia hé s6 can Kn trong hanh trinh nén (lac 16p tién gan dén khung) va
hé s6 can Kt trong hanh trinh tra (Itc 6t6 di xa khung) ta co:
+ Loai tdc dung mot chiéu Kn=0. Chan dong chi dugc dap tat & hanh trinh tra
tuc 1a img véi luc banh xe di xa khung.
+ Loai giam chan hai chiéu c6 dudng dic tinh ddi ximg. Chan dong bi dap tit

& ca hai hanh trinh nén va tra.
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+ Loai giam chén hai chiéu c6 dudng dic tinh khong d6i xtrng. Chan dong bi
dap tit ¢ ca hai hanh trinh nén va tra.
- Theo van giam tai
+ Loai c6 van gidam tai
+ Loai khong c6 van giam tai
+ Theo két cau
+ Loai don.
+ Loai bng.
4.1.2.2. Chon phwong an thiét ké bd phan giam chan
Nguyén ly lam viéc:
Chét 16ng bi don tir budng chira nay sang budng chira khac qua nhitng van tiét luu
rat bé nén chit 16ng chiu strc can chuyén dong rat 16n. Strc can lam dap tit nhanh céc
chan dong va nang luong cua dao dong bi mat bién thanh nhiét ning nung néng chat

long chira trong giam chan.
Tt nguyén ly trén ta c6 2 ki€u giam chan d6 1a gidm chan don va gidm chan ong
a. Giam chan don

Giam chin don hai chiéu c6 pittdng kép 2. Trong d6 c6 dit cac van ngugc 1am cho
dau ¢ bau giam chan ludn chdy vao lam diy budng chira 1 va 3. Pittong ngan xi lanh ra
lam hai budng chira 1 va 3.Thé tich ciia budng 1 va 3 thay doi khi pittong dich chyén

qua lai twong trng v61 hanh trinh nén va trd nho cam quay 4 dat vao gitra pittong kép.
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Hinh 4.2. Giam chén don
Trong hanh trinh nén nhe, pittong di vé bén phai, chat 1ong bi don tir budng 3 qua
budng 1 qua mot 16 rat bé ¢ thanh van 5 va khe ho ¢ van 6, van 5 van dong. Khi bi nén
manh 4p suét dau ting 1én thing duoc luc can cua 1o xo lam van 6 mé rong. Chét 1ong

chay dugc qua budng 1 dé dang.

Trong hanh trinh tra pittdng dich chuyén sang bén trai. Chat 1ong chay tir buong 1
qua budng 3 qua 15 rat bé & thanh van 5, van 6 van dong. Khi tra manh ap suét chat long

tang lén thang duogc luc cua 10 xo 1am van 5 mé chét 16ng di qua budng 3 dé dang.
Uu diém

Thé tich chat 1ong di qua van bé giam chan dng nén tudi tho cta van dam bao hon.
Nhuoe diém

Giam chan lam viéc vé6i ap sudt dau rat 10n(25-40 MN/m2) lam anh hudéng dén
trong luong ciia giam chan. Pé dam bao giam chat 1am viéc trong diéu kién d6 giam
chén phai c6 két cau du bén do dé trong lwong 16n hon loai giam chén ong.

b. Giam chan ong

Giam chan loai ong s€ gom mot dau noi trén ndi véi bd phan dugce treo va dau noi

duéi s& ndi v6i khung xe khi c6 dao dong dau thuy lyc trong dng s& duge chuyén tir
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khoang trén sang khoang dudi, dudi tac dung cua luc ép trén mat ngan cach gitra hai
khoang c6 cac 16 nho dé dau di qua cac luc tic dung dudi strc can ctia dau thuy luc va

sy ma sat trong ong s€ duogc tri¢t tiéu tu tu

Hinh 4.3. Gidm chan 6ng
Uu diém:
- Cau tao don gian, dé san xuat va bao dudng
- Gia thanh ré so voi1 cac loai gidm chan khac
- Phu hgp v6i nhi€u loai xe va diéu kién l1am viéc khac nhau
Nhuoc diem:
- Hiéu suat gidm chan khong cao bang loai khi va di¢n tir

- D¢ bi nong 1€n khi hoat dong & cuong dd cao do luc ma sat dan dén giam hi¢u suat

giam chan

Két luan:
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Sau khi phan tich cac loai giam chin, dya trén cac diéu kién lam viéc cua xe thiét

ké, ta chon giam chan loai tic dung hai chiéu dang dng c6 dudng dic tinh khong ddi
Xtng va c¢6 van giam tai 1a phu hop nhat.
4.2. Tinh toan thiét ké cac phin tir cia hé théng treo
4.2.1. Cac chi tiéu danh gia do ém diu

H¢ théng treo thiét ké ra phai dam bao cho xe dat d§ ém diu theo cac chi tieu da
dé ra. Hién nay c6 nhiéu chi tiéu danh gia d6 ém diu chuyén dong nhu tan s dao dong,
gia tdc dao dong, van tdc dao dong...

Trong dd 4n tot nghiép, ta chi lya chon theo mot chi ti€u, do 1a chi tiéu tan s dao
dong.

Tuy nhién khi tinh todn hé théng treo 6 t6 ngudi ta thuong dung thong sb

s6 1an dao dong trong 1 phut n: n = 60 + 80 lan/phiit.
Chon so bd: n = 60 lan/ phut.

4.2.2. Xac dinh lyc tac dung Ién nhip.

4.2.2.1. Khi xe day tai.
Trong luong cia xe luc ddy tai la: 51850 [N]

Cau trude: 1995 [KG]
Cau sau: 3190 [KG]
Tai trong tac dung 1én mot bén nhip cau trude va mot bén nhip cau sau 1a:

_ M,.10 1995.10

Z.. =
t1 2

= 9975[N]

_ M,.10 3190.10

Z
t2 5

=15950 [N]

4.2.2.2. Khi xe khong tai.
Trong lugng cua xe luc khong tai 1a: 31840 [N]
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Cau trudce: 1681 [KG]
Cau sau: 1503 [KG]
Tai trong tac dung 1én mgt bén nhip cau trude va mot bén nhip cau sau 1a:

_M,"10 1681.10
T 5 =

Z = 8405[N]

_M,"10 1503.10

Z. =
12 2

= 7515[N]

4.2.3. Thiét ké nhip truwéc

4.2.3.1. Chon so b§ kich thuéc nhip
Nhip 12 mét loai 16 xo gdm nhiéu 14 thép mong ghép lai v6i nhau. Kich thudc hinh

hoc cua céc nhip sé la:

Lo bos Lol chidu dai céc 14 nhip
N _ Tiét dién 14 nhip
n - S6 1a nhip

b- Chiéu rong 14 nhip
N _ Chidu day 14 nhip thir k
Chiéu dai bo nhip L, cé thé chon so bo nhur sau:
Déi véi xe tai:
L, =(0,26+0,35)L
Déi véi nhip trude cia xe tai (L 1a chidu dai co sé cua xe)
=L, =(0,26+0,35).3375 =877 +1181[mm]

Chon L, =1200[mm]
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Dua vao loai xe, tai trong, két cau khung vo ctia xe ta c6 thé chon so bd cac thong

S6 1a nhip n=10
Chiéu rong b = 70(mm)
Chiéu day h, =h, =8(mm);h, =h, =...h, =8,5(mm)

Chiéu rong b va chiéu day h, théa man: 6<— = % =8,75<10

.

5

T S
Y

Hinh 4.4. Thong s6 kich thudc nhip
Luc tac dung 1én nhip, khi bo qua cac lyc doc tac dung 1én tai nhip do quai treo dat

nghién mot géc « sinh ra ( vi anh huéng khong 16n) gom:
- Z, : Lyc tac dung 1én nhip tir phia ddm cau’
- Z',Z": Tai trong thang ding tir phan duoc treo tac dung 1én hai tai nhip
O trang théi tinh:

n

1
Z :Zt:be_E(gbx_’_gc) (41)

Trong d6: Z,, - Phan lyc phap tuyén tac dung 1én banh xe
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Oux» 9. - Trong lugng cua cac banh xe va cau dugc tinh

Tu diéu kién can bang luc ta co:

Mo men quan tinh tong cua tiét dién Js- nhip ( tai chd bat nhip voi dam cau):

Theo cong thirc ¢ gido trinh suc bén vat liéu da chirng minh dugc ta co:

S O A N
Jo =5 h2 Zn _ g7 h2 = o3 4.2)
2 3EL, f 3EL, "

Trong d6: C, - B cling cta nhip
cC, =—" (4.3)

& : Hé s6 dang nhip, phu thudc chii yéu vao két cau cac dau 14 nhip. D6i véi nhip
Iy twong co do bén déu thi §=1,5. Pdi v6i cac nhip thuc té §=1,25+1,35 ( Ddi v6i 6 to
tai va khach), §=1,35+1,45 ( Dbi véi 6 t6 du lich)

E= 2.10° [Mpa] : M6 dun dan hoi ciia vat lidu

Ly, k2 : Chidu dai hieu dung cua b nhip va cua hai ntra nhip. Do nhip bj Rgam
chat vao cau ¢ phan gitra, nén chiéu dai lam vi¢c cia n6 nho hon chiéu dai thyc té. Tuy
vay thuc nghiém cho thay ring phan nhip nim gifta cac chi tiét kep chit van tham gia

lam vi€c tirng phﬁn. Vi thé chiéu dai hiéu dung ctia nhip co thé x4c dinh nhu sau:

L,=L,—2n,l,=(l,—n) val,=(l,—n)

. 2 2 m, +m,
Véi n=2m hay n= 20 M)
3 3 2
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Hinh 4.5. Biéu d0 ung suét

. .. 1
Néu nhip lap doi xung tic |, =1, = 5 L, thi:

Hay: JZ = Z J; v&i J,- Mo men quan tinh cta 14 nhip thtr i. Néu tiét dién 1 nhip

i=1

14 hinh chir nhat va bd nhip gdm mét sé nhom 14 ¢6 chiéu day khac nhau thi:

b b
J=—h’=Jc =—>Y mh®
1 ) 12; o (4.4)
Trong do:
k -S6 nhom céc 14 nhip c6 chiéu dai khac nhau
m. A s , P r <X .. h
i- SO cac 14 nhip c6 chiéu dai '
h, -Chiéu day cac 14 nhip nhom thir i
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b -Chiéu rong cua 14 nhip

Nhu dd chon so bd & trén chiéu day cua hai 14 nhip tht nhat va thir hai 1 bang

nhau nén :

3,=3,=2n3 =" 0,8 =0,209[cm"]
12" 12

Chiéu day cta cac 14 nhip 3,4,5,6,7,8,9,10 13 bang nhau vi vAy momen quan tinh

cling s€ nhu nhau:

Jy=Jy=di= =0 =0y = = 0, =2 :£0,853 = 0,358[cm*]

Suy ra:

JZ = iZl:mi hi3 =2.0,299 +8.0,358 = 3,462[cm*]

Véi muc dich diéu chinh d6 bén cho céc 14 nhip (ting bén cho cac 14 nhip phia
trén), cac 1a nhip co thé duoc ché tao véi mot sd nhom co chiéu day khéc nhau. Tuy vay,
s6 nhom thudng khong 16n hon 3 va ty s6 chiéu day cia 14 day nhat va 14 mong nhat
khong 16n hon 1,3 ctua hai la ké nhau khong 16n hon 1,1+1,2 tic 1la k<3;
(hmax / hmin)SZI.,C%;(hi /h )<11+12

i+1

4.3.2.2. Chiéu dai ciia céc 1a nhip(l.):

Xac dinh chinh x4c chiéu dai ciia cac 14 nhip rat phuc tap va chua c6 phuong phap
nao giai quyét triét dé. Hay dung nhat 1a phwong phap do Parkhilopxki dé xuat. Lap luan
ctia phuong phap nay 1a: chiéu dai cac 14 phai nhu thé nao dé phan bd tng suit trén cac

14 nhip 13 hop 1y nhét.

Xét 14 nhip thir i bat ky trong bd nhip, ta c6 thé thay xay ra 3 truong hop phan bd

ung suat sau:
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0, <0;;0,, >0; Va 0,; = O;

Trong do:
o,;- Ung suat trong miat phang di qua dau 14 nhip dudi

o, - ing suat tai vi tri quang nhip, noi nhip bi ngam cing vao cau
Vé quan diém st dung hop 1y vat liéu thi biéu d6 ¢ ¢6 » =112 téi vu nhét

Tuy vay, biéu d6 nay khong phi hop véi 14 nhip chinh vi ngoai tai trong thang

dtrng thi né con chiu céc lyc doc, ngang va cac moé men khac
Biéu dd b y >1 hoan toan bat hop 1y vé moi phwong dién. Thuc té thudng ap dung

biéu d6 a ¥ <1 véi gia tri y khac nhau ddi v6i cac 14 nhip nhu trong bang sau:

Gia tri y d6i véi cac nhip

Lachinh | Latha 2 Latht 3 | Cac la khac
C6 14 thir 2 dai bang 1a | 0,6+0,8 | 0,6+0,8 | 0,9+1 1
chinh
Caclacochiéudai | 0,5+0,7] 0,7+0,9 | 0,9+1 1
bang nhau

Gia tri 7 duoc chon theo khoang, vi né con phu thudc vao két cau ctia bo nhip. Néu
nhip duoc ndi ban 1& v6i khung thi c6 thé 1dy gan giéi han dudi. Néu cac dau nhip duoc

dat trén cac gdi cao su thi liy gan gidi gian trén
Khi da chon duoc gié trj 7 va biét chiéu dai 14 nhip chinh L, =[(L,—d)/2]ta c6

thé xac dinh dugc chi€u dai cac nhip theo dién giai sau:

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 68
Nguyén Vian Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 t6 tai co thing kin trén co sé 6 té Hino Serie 300

I:)i(l-i B Li+1) 7/-(7-W.
O,.=—= -O-:>-—III
X Wi 7i0i L|+1 P.
Hay: L, =L —x, O day: x = yioW,

K PLY:
Mi: o, :Z;Lly,
)y

Trong do:
P, - Luc tac dung ¢ tai nhip
L, =1,—0,5d - Céanh tay don tir diém dit P, dén ngam
y, - Khoang cach tir duong trung hoa dén thé chiu kéo xa nhat, néu tiét dién ddi
xtng (chir nhat) thi Yi =(hi / 2)

K, - H¢ s6 tinh dén anh huéng cua 14 nhip duéi cung dén su phan bd khong déu

gitra cac la. K co thé xac dinh theo cong thirc

J
K,=|1-a, J‘]CC J ZJ 4.5)
z z Ve
« [1.1,0%8) 3462 o
; 3462 /3,462 0,358

Trong d6: J_, - M6 men quan tinh ciia tiét dién 14 nhip ngan nhat, dudi ciing
Pec - He s tinh dén su ting (mg sudt trong 14 nhip ngin nhat. Khi tinh
toan c6 the s& bd chon &, = (1,2+13). Sau d6 khi da x4c dinh dugc chidu dai cua tat
ca cac 14 nhip, co thé tinh chinh xac lai «,, theo cong thic:
P.(l,—0,5d)J

_ 2 4.6
“ =R (,-05d)d, (4.6)
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Thé gia tri clia o, vao cong thic tinh X, ta duoc

pri(PlLl)yi Vi: Kp]/i(PlLl)‘]i

T P I P (7
by i 2
Ap dung cong thirc d3 x4y dung cho timg 14 nhip cu thé, ta duoc:
V6i 14 nhip thir nhat:
L = L % = 550[mm]
Vi 14 nhip thu 2 (i=1)
L=L-X
K PL)J, K J
X, = p71( 1L1) 1_ VAT (4.8)
JZ R Jz
_ 0,97.0,7.600.0,299 _ 35[mm]
3,462
L, =600 —35=565[mm]
Vi 14 nhip thu 3 (i=2)
L=L-Xx= Ll_(X1+X2)
K PL)J
X, = p7/2( 1L1) 2 (4.9)
JZ R,
Ma:
_(RL-RL)_ Kppl"lyl:»Pz: ALl Kod (4.10)
W, JZ L, JZ
Suy ra:
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Kp7/2(P1L1)‘]2 . Kp7/2|-1‘]2

] Pllﬂ{l—K”Jl] Iy B,
2L, Iy

X, =

Trong do:

_ L, K
ﬂZ_LZ[l Jz]

_ 600 1- 0,97.0,299
565 3,462

B, j =0,973

Sau khi tinh toan ta xac dinh duoc:

- 0,97.0,7.600.0,299
2 3,462.0,973

L, = 600 — (35+36) = 529[mm]

= 36[mm]

Véi 14 nhip thir 4 (i=3)

Li=L—%=L—(X+X+X)

L _L KJ, 565 600097.0299 -
L LJyf 529 52034620973

bs =

K y,L,J
_Kyslds 0,970,956000,358 ¢
Js BB 34620,973.0,97

L, = L, — X, =529 —60 = 469[mm]
V6i 14 nhip thr 5 (i=4)

Ls=L, =X =L - +X+X+X,)

L L KpJs ~ 529 600 0,97.0,358

Pe=y 71, Jy BB, 469 4693,4620,973.0,97. -

(4.11)

(4.12)

0,99
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K. y,LJ
%= Y 3 4%221532%05350899 = 62[mm]
s BB, 346209730970,

L, =L, —x, =469-62 =407[mm]
Cong thire tong quat:
Ln = Ln—l + Xn—l (413)

ﬂ _ Ln—l _ Ll KpJn—l . _ prn—lLl‘Jn—l
n-17 ' A1 T n-1
J b
x 11

— (4.14)
L L n-1
n nJ ]
s 114
Tuong tu ap dung cach tinh phia trén cho tit ca cac 14 nhip con lai ta 1ap bang sb
lidu dé dé theo ddi theo cong thirc tong quat sau:

Bang 4.1. Kich thudc céc 14 nhip hé thdng treo trudce

Chiéu dai 14 nhip (mm) X (mm) B
L, =0,5L, =600 - -
L, =L, —x =565 x, =35 -
L, =L, —x, =529 X, = 36 B, =0,973
L, =L, —x, =469 X, = 60 B, =0,97
L. =L, —x, =407 X, = 62 B, =0,99
L, =L —x =345 X = 62 B, =0,998
L, =L, —x, =283 X = 62 S, =0,999
L, =L —x, =221 X, = 62 B, =1,00
L, = L, —x, =159 X, = 62 B, =1,00
L, =L, —x, =97 X, = 62 B, =100
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4.2.3.3. Tinh chinh xac bién dang va d$ cieng ciia nhip

Thuc té cho thay rang: ccas kich thudc chinhs cta nhip xac dinh & phan trén c6 hé

s0 khong dam bao ding dd vong hay do ciing yé€u cau cua nhip do gia tri cia hé s6 nhip

6=1+15 duoc chon gﬁn dang. Ngoai ra khi xac dinh o nguodi ta con gia thiét réng

dién tich bt chit nhip 1én dam cau 13 bang khong, diéu d6 1a khong sat thuc té. Vi vay

trong thuc té, cac 14 nhip sau 14 nhip chinh can phai duoc lam dai hon.

Do nhitng nhugc diém trén cua cac tinh toan da don gian hoa, viéc xay dung cong

thire cho phép xac dinh chinh xac d6 vong hay do ctiing ctia mot bo nhip duge thiét ké

cu thé 1a can thiét

- (4.15)
a1 (Y = Yi)
k=1
Trong do:
a - Hang s6 thyc nghiém o = 0,85
E - Mddun dan hoi ctia vat liéu khi udn,
E=210°MN/m’
a, =L—-1l,(k-2+n)
|, - Chiéu dai nira 1a nhip thir k
Y, = % Y., =0
L=J,L,=3+J,,..,1,=3+J,+.+],
Bang 4.2. Bang xac dinh d¢ cing hé thong treo trudc
S6 I Q= Jy Yy = e VYo | @ | @
hiula | (cm) =l 1/, (Y —Yier)
nhip k
1 60 - 0,299 3,35
2 56,5 3,5 0,598 1,67 1,68 42 70.56
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3 [529] 71 0,956 1,04 0,63 358 | 225.54
4 469 | 131 1,314 0,76 0,28 | 2248 | 629.44
5 |40,7 | 193 1,672 0,56 0,2 7189 | 14378
6 | 345 | 255 2,03 0,5 0,06 | 16581 | 994.86
7 |283] 317 2,388 0,41 0,09 | 31855 | 2866.95
8 [221| 379 2,746 0,36 0,15 | 54439 | 8165.85
9 159 | 441 3,104 0,33 0,03 | 85766 | 2572.98
10 | 97 | 503 3,462 0,29 0,04 |127263| 5090.52
- - 60 - - 0,29 |216000| 62640
>’ (Y, —Y,.,)=84694
co 6Ea _0836.2.10° _ 11Kgem
q 2 (Y, =Y,.) 84694
k=1

4.2.3.4. Tinh bén nhip

a. Ung suit uon cia nhip

Khi chiu tai trong tac dung céc 14 nhip s€ chiu mot ing sudt udn nhat dinh dé tinh

dugc tng sut cua ting 14 nhip dé dam bao diéu kién bén thi ta phai tinh duoc tai trong

tac dung lén tirng 14 nhip.

Lhl
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Hinh 4.6. So d6 tai trong tac dung 1én 14 nhip
Dé xac dinh dugc hé phan lyc tai dau nhip Z,Z,,..,Z tacdh¢ phuong trinh nhu

sau:

AZ +BZ,+CZ,=0
AZ,+B,Z2,+C,Z, =0
AZ,+B,Z,+C,Z, =0

AZ,+BZ,,,+CZ,.,=0
Trong d6: Z,- Tai trong tac dung 1én dau 14 hip chinh
Z,,Z,,...,L - Cac phan luc can phai tim

Cac hé¢ so A ,B,,C, dugc xac dinh theo chiéu dai hi€u dung cua céac 14 nhip va mo

men quan tinh mit cit ngang theo cong thirc sau:

A =0,5£[3t—k—1]

Ji " (4.16)
\ ‘]k+1
B, =—|1+ 2kt (4.17)
‘]k
C, =o,5(£j{3ﬂ—1j (4.18)
I—k+1 Lk+2

Pé dam bao tinh chinh xac ta st dung phin mém matlab dé giai hé phwong trinh

trén, cac thong sb ban dau cling nhu phuong trinh tinh todn nhu sau:
Nhip dir liéu ban dau
h=0.85*ones(1,10); h(1)=0.8;h(2)=0.8; b=7; Q=997.5; d=12;

1(1)=60;1(2)=56.5;1(3)=52.9;1(4)=46.9:1(5)=40.7;1(6)=34.5;
1(7)=28.3;1(8)=22.1;1(9)=15.9;1(10)=9.7;
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Tinh cac hé s cin thiét
Jk=b*h.*3/12;Jk1=Jk(2:10);Jk=Jk(1:9);
Lk=1(1:9);Lk1=1(2:10);
A=0.5*Jk1./Jk.*(3*Lk./Lk1-ones(1,9));
Bk=-(1+Jk1./Jk);
C=0.5*(Lk1./Lk).*3.*(3*Lk./Lk1-ones(1,9));
p=zeros(9,1);p(1)=-Q/2*A(1);
Ak=A(2:9);Ck=C(1:8);

Thiét 1ap ma trin hé so
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

Tinh toan cic phan lyc tic dung 1én dau céic 14 nhip

X=inv(M)*p

Sau d6 ta lap bang tinh toan bén cho cac 14 nhip dua trén cac cong thirc dudi day:

Mo men uon tai dién ty gitra 14 nhip trén véi 14 nhip dudi:

My =Z (L —L) [Nm] (4.19)
Ung suat udn tai diém ty
M
LYY 2
Oum) = W [ N.m°] (4.20)
uk
Trong d6: W, - Momen chdng udn ctia 14 nhip thir k, xac dinh bang
b.h}
_ BTk 3
W, =22 [m°) 4.21)
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Déi voi 14 nhip cudi cung khong c¢6 phan luc ty tir 14 dudi tac dung 1én nén 14 nhip

dugc tinh bén tai vi tri ngam ( vi tri bu 16ng quang nhip)

Momen uon 14 nhip cudi cung

M, =Z..L.[N.m]
Ung suét udn 14 nhip cubi cing
M
O =—2 [N.m’]

ucc

Bang 4.3. Ung suét tac dung 1én nhip trudc

(4.22)

(4.23)

L4 sb W, M Ty (k)
1 7,46.107 17,4 23,32.10°
2 7,46.1077 20 26,8.10°
3 8,43.10”" 37,2 44,1.10°
4 8,43.10 43,1 51,1.10°
5 8,43.10 48,7 57,7.10°
6 8,43.10”" 55,4 65,7.10°
7 8,43.10”" 63,2 74,9.10°
8 8,43.10°7 72,1 85,5.10°
9 8,43.10”" 80,4 95,3.10°
10 8,43.10°" 123,2 146,1.10°

Sau khi tinh toan ing suat uon cua céc 14 nhip dem so sanh véi ing suat cho phép

clia cac 14 nhip [o,]=500.10°[ N.m?]

|:Gu(Ak):| < [au] = Nhip dam bao bén

Sinh vién thuc hi¢n: Lé Nhat Tan
Nguyén Vin Linh
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b.Tinh bén tai nhip

So d6 tinh bén tai nhip duoc biéu dién trén hinh duéi day

Hinh 4.7. Bién dang tai nhip

D - Duong kinh trong cua tai nhip ( Chon D=50mm)
h, - Chiéu day cua 14 nhip chinh (h,=8mm)
B - Chiéu rong 14 nhip (b=70)

Tai nhip chiu lvc kéo B, hay luc phanh P, . Tri s6 cua luc nay dugc xac dinh theo

cong thirc

I:)kmax = F)pmatx = ¢'be (424)
Trong do:
¢ - H¢ s0 bam (Chon ¢ =0,7)
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Z,.- Phan lyc tir dudng 1én mot banh xe, Z,,=9950 N

P ex =0,7.9950 = 6965N
Ung suét udn & tai nhip 1a:
2
> :MU;WZth ‘M :PD+2h (4.25)

uon W u 6 u

__6P(D+2h) _6.6965.(50+2.8)

4bh* 4708 =153(N / mm)

Ung suat nén hoac kéo ¢ tai nhip 1a:

P 6965

_  kmax

O-nen - -
2bh, 2.70.8

:6,21(N/mm2)

Ung suét tong hop cho phép:
o,, =350N / mm?
Ta thay:
C, >0, +0,, = Tainhip di bén
c. Tinh kiém tra chot nhip

Puong kinh chét nhip dugc chon bang duong kinh trong danh nghia ciia tai nhip

D, . =50mm

chot

Chon vt liéu ché tao chét nhip 14 théo cacbon trung binh c6 thanh phén cac bon

(40X) thi ing suét chén dap cho phép la:

o4 =3+4N / mm?
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Kiém nghiém theo tmg suét chén dap:

. _NZ?+P? _ 950" +6965°
« Db 50.70

=3,4N / mm? (4.26)

Ung suat chén dép sinh ra nho hon tng suat cho phép cua vat lidu vay chét du bén

4.2.4. Tinh toian bd phan giam chin truée.

4.2.4.1. Tinh toan lyc cin cia giam chan
H¢ s6 can cua h¢ thong treo K gdp phan quan trong, né tao ra d§ €ém diu cua xe.

Tuong tu bd phan dan hoi, tuy thudc cach lap giam chan trén xe. HE s can cia gidm

chin Kgn €O thé bang hoic khong bang hé s6 can cta hé thong treo.

H¢ s6 can cua hé thong treo:

po Ko 4.27)

2/cm
Trong do:
¥ - He s dap tat chan dong (W =0,15+0,3)chon ¥ =0,2
C -Do cung cua hé théng treo C = 150000 Nm
M - Khéi lugng dugc treo tinh trén mot banh xe, M=995 Kg

K, - Hé s6 can ctia h¢ thong treo
Kie, = 2¥~VCM (4.28)

=2.0,2.4/150000.995

=4886Ns/m
Hé s6 can cta giam chan:

H¢ s6 céan trung binh cua gidm chan:
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— Ktreo (429)

K =
COSx

9

Trong do:

Kieo - HE sO can ctia hé thong treo

a - Goc nghién ctia giam chan o = 20°

=85 _5137Ns/m
cos 20
Lai ¢6 quan hé:
Ky 2523 Chon N =275
K. K,
Kn-|_|<tr :2Kg

Trong do:
K, - H¢ so giam chan lic nén
K, - Hé so giam chan Iuc trd vé

Véi giam chin, lyc can & hanh trinh tra thuong 16n hon ¢ hanh trinh nén vé1 muc
dich, khi banh xe di qua chd go ghé thi giam chin bi nén nhanh cho nén khéng truyén
1én khung xe nhimng xung lyc 16n anh huéng dén d6 bén khung xe va strc khoé nguoi

trong xe. Do d6 ning luong duoc hap thu vao chu yéu 1a & hanh trinh tra.
Giai h¢ phuong trinh trén ta dugc:

K, =7166Ns/m
K, =2605Ns/m

Xéc dinh lyc can cua gidm chan

Luc can cua giam chan trong hanh trinh nén:
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P, =K.V, (4.30)
Trong do: V- Téc d6 piston trong hanh trinh nén
V, =0,3m /s
P, =2605.0,3=781,5(N)

Lyc can cua giam chan khi nén manh

Proc =P+ K" (Vyma =V, ) (4.31)

Trong do:

Vg max - Téc do piston khi nén manh, Vym =0,6m/s

K' - Hé s can giam chan khi nén manh, K' =0,6K_
P... =7815.1563.(0,6 -0,3) =1250,4N
Luc can ciia giam chan trong hanh trinh tra
R =Ky Vg (4.32)

Trong do:

Vi - Téc d6 piston trong hanh trinh tra, Vg =0,3m/s

P, =7166.0,3=2149,8N

Luc can cua giam chan khi trd manh

I:)max = I:)tr +K tr (Vgtrmax _Vgtr) (4.33)
Trong do:
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Vv - Téc do piston khi nén manh

gtr max

V =0,6m/s

gtr max
K", - Hé s0 can gidm chan khi nén manh,
K tr — O’6Ktr

P

tr max

= 2149,8+0,6.7166.(0,6 —0,3) = 3440N

4.2.4.2. Xac dinh Kkich thuéc va cic thong s6 co ban ciia giam chan

Buong kinh piston (d): Puong kinh piston 1a kich thude két cau chinh cua giam

chan. (d ,)duoc chon thé ndo dé ap suat chét long tuwong Gmg voi khong vugt qué

Pg max
2,5+5,0Mpa va nhiét do dét nong giam chin khong vuot qua 100+120°C ( & thanh
ngoai)

d, =22+ 27mm( Ddi véi xe tdi nho)

Chon d, =25mm

Puong kinh can (dc) : Puoc 1ay phu thudc theo dudng kinh piston
d. :(0,4+O,5)dp
d. =0,45.25=11,25mm

Chiéu dai két cau cua giam chan |, : Chiéu dai két cau cta giam chan la tong chiéu

dai cac bd phan cau thanh né bao gom:
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LA+,
|
"::I/ﬁ
LN |
L
F
/L.":'/L-"'hp
L YT T 7 o N
= 1 7 1 b | 2
Al(( = : '. = ﬁ'ﬁ
L /1 ) {
\/ \ | .
N = ¥

Hinh 4.8. Kich thudc giam chan trude

A: Chiéu dai mot nira tai va chiéu day day giam chan. Kich thudc tai giam chan
dugc chon sao cho tng sut trén bé mit cac dng 16t cao su lap trong tai khéng vuot qua
gi61 han cho phép. Kich thudc tai cling khong dugc qua 16n vi s€ lam tang kich thude
D, =1,35d

va tron luong giam chan. Thuong thudng dudng kinh tai P=33,75mm

B _(0.4+0.9)d, =15mm: Chiéu dai cum van nén & dudi ddy giam chan

C =(O, 75+1, 1)d o =22mm: Chiéu dai piston giam chan va cac van bd tri trén nd

E =(0,75+15)d, =20mm:Chiéu dai by phan din huéng can, cac chi tiét lam kin
va cac chi tiét khac & dau trén clia giam chan

F: Chiéu dai phan nhé ra ctia can giam chan

H/2: Khoang cach tir phan nho ra trén can dén dudng tuong tng véi vi tri thung xe

ma giam chan 1ip ndi v6ind, H+ F =(11+1, 5)dp=35mm
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Chiéu dai két cau gidm chan thuong khong vuot qua 5d  va khong nho hon 2,5d

,tacla |, =Yl =(2,5+5)d

Hanh trinh piston h, : thuong khong vuot qué(? +8)d ,- Trong hé théng treo doc
1ap, giam chan duoc dit trén cac don cé ti 86 truyén i= (1,8+2,2),vi thé hanh trinh giam

chin i 1an nho6 hon hanh trinh dao dong cua truc banh xe va hp ~100 mm.
Chiéu dai gidm chén: c6 hai gié tri gi¢i han 1a 1, = (I, 2h, )va I, =(I, +h,)

Thé tich budng dién day:quan hé chit ché voi dudng kinh can va xi lanh giam
chan. Thé tich nay can phai di 10n ( bang khoang 2 +4thé tich can dé 1am viéc & hanh
trinh nén, chat 1ong bi ép sang budng dién day khong lam ap suét du cua khong khi ting
1én qué cao (thuong khoang 8+10 Pa

(0 -20) (d,20) |
>

4

V, >(2+4)V.hay

Hay:

d z\/(2+4)o|§+(o|p+25t)2+25t (4.34)

ngc

O day: 8, =1,5+2,5mm- Chiéu day thanh giam chan (Chond, = 2)

0,y >/3.11,257 +(25+2.2) +2.2
d.,c =39mm

ngc =

Chon d, . =40mm

4.2.4.3. Xac dinh tiét dién lwu thong ciia cac van
Goi luu lugng chat 1ong do piston ép di qua cac van trong mot giay khi giam chan

lam viéc 1a Q, , ta co
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Suy ra:

/2
Qv = I:pVg = Hy 1:v %

(4.34)

f:FpVg /4 :vag 7_p:F—P2 7_p:F_pz dy (4.35)
w2 wpN2g [pF) V20 Ku\og
~ |
vy

Trong do:

f,- Dién tich tiét dién luu thong ctia van

L2, - Hé s6 luu lugng, khi tinh toan c6 thé cho bang 0,6+0,7

p - Ap suat chit 16ng trong cac khoang cta giam chan Mpa (khac nhau ddi

v61 hanh trinh nén va tra

» - Trong lugng riéng cua chat long, ddi voi dau giam chan c6 thé 1dy bang

910 Kg/m®

g - Gia toc trong trudng

F,- Dién tich ¢p chat long hi¢u dung cua piston giam chén. Dién tich nay

khac nhau & hanh trinh nén va tra

P01 voi hanh trinh nén:;

2
zd
|:p " (4.36)
4
7.25°
F, = =490mm
4
D6i v6i hanh trinh tra:
Giang vién huéng dan: TS. Luu Pirc Lich 86
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7(d? —d?)
Fy=—t (4.37)
- _7(25°~11,25")

p

=391mm

Viy tiét dién luu thong qua cac van & hanh trinh nén va tra:

F? 2
fvnen = : 7_p = 07490 910.78 = 0,005m =5mm
K, \2g 2605 \ 2.10

Pudng kinh 16 van nén:

Hanh trinh nén

B n..d?

vnen

f =5mm

Chon s6 16 van n=4 = d = 1,5 mm

F? 2
fvtra = : ]/_p = 0’391 910.214 = 0,003m =3mm
Ko\ 29 7166 \ ™ 2.10

Duong kinh 15 van tra:

Hanh trinh tra

B n.r.d?

vnen

f =3mm

Chon s 16 vann=4 = d=1 mm

4.2.5. Tinh toan thiét ké nhip sau phu
4.2.5.1. Tinh toan chiéu dai cac 14 nhip

Dbi v6i nhip sau bai vi ¢ ca nhip chinh va nhip phu nén tai trong phan bé 1én nhip
chinh s& 12 70% nhip phu s& 1a 30% Z, =478,5Kg]
Tuong ty nhu nhip sau chinh nhip sau phu duoc thiét ké nham dam bao do cimg

vitng cho xe va tang kha nang 6n dinh cho xe, ta tinh toan nhu trén va 1ap bang tinh toan

chiéu dai cling nhu 1a d§ cung cta nhip sau phu:
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Chon: L =1200(mm)

S6lanhip n=7

Chiéu rong: b =80(mm)

Chiéu day: h =h, =8,5(mm);h, =h, =...h, =9(mm)

Chiéu rong b va chiéu day h théa man: 6 < hﬂ = % =8,88<10

Kk

Cong thirc tong quat:

Ln = Ln—l + Xn—l

Ln—l _i KpJnfl _ Kpj/nfll‘l‘]n—l

ﬂn—l = I-n L n-1 ;Xn—l - n-1
s 114 Iy 114

Bang 4.4. Kich thudc 14 nhip sau phu

Chiéu dai 14 nhip (mm) x (mm) B
L, =0,5L, = 600 - -
L, =L, —x =549 x, =51 -
L,=L,—x, =496 X, =53 5B, =0,96
L, =L,—x, =425 X, =71 B, =0,95
L. =L,—x, =348 X, =77 B,=0,93
L, =L, —x =255 X =93 B, =0,92
L, =L, —x, =162 X, =93 B, =0,92
Sinh vién thuc hién: Lé N}l@t Téan Giang vién hudng din: TS. Luu Dtrc Lich
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4.2.5.2. Tinh toan d¢ cirng cta nhip sau phu:

Bang 4.5. D) cting nhip sau phu

Zn:a3k+1 (Yk _Yk+1) 228075
k=1

S6 l, | a.= J, Ye= | Y Y| &% |,
higuld | (em) | h—ha 13, e =Y
nhip kK

1 60 - 0,4 2,5

2 | 549] 51 0,8 1,25 125 | 132 165

3 496 104 | 1286 | 0,77 048 | 1124 539

4 | 425 175 | 1,772 | 056 021 | 5359 1125

5 [348] 252 | 2258 | 0,44 0,12 | 16003 | 1920

6 |255| 345 | 2,744 | 0,36 0,08 | 41063 | 3285

7 162 ] 438 3,23 03 0,06 | 84027 | 5041

- - 60 - - 0.3 [216000 | 216000
>a (Y, —Y,.,)=228075
co 6Ea 0,83.6.2.10° _ 4,3Kgem

4.2.5.3. Tinh bén nhip sau phu

a. Ung suat uon caa nhip

Khi chiu tai trong tdc dung cac 14 nhip s€ chiu mot ing suét udn nhét dinh dé tinh

dugc Ung sut cta ting 14 nhip dé dam bao diéu kién bén thi ta phai tinh dugc tai trong

tac dung 1én ting 14 nhip.

Sinh vién thuc hi¢n: Lé Nhat Tan

Nguyén Vin Linh
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Lhl $\Z l
:\. /n er ))

FLbn | 1

Hinh 4.9. So d6 tai trong tac dung lén 14 nhip sau phy
bé x4c dinh duge hé phan lyc tai dau nhip Z,,7Z,,...,Z, ta c6 h¢ phuong trinh nhu

sau:

AZ +BZ,+CZ,=0
AZ,+B,Z2,+C,Z, =0
AZ,+B,Z,+C,Z, =0

AZ+BZ,+CZ,, =0
Trong d6: Z,- Tai trong tac dung lén dau 14 hip chinh
Z,,Z,,...,Z, - Cac phan luyc can phai tim

Cac hé¢ so A ,B,,C, dugc xac dinh theo chicu dai hi¢u dung cua cac 14 nhip va mo

men quén tinh mit cat ngang theo cong thirc sau:

A :0,5@(3%—1}

Jk +1

B, = —(1+ ﬂj
Iy
C, = o,5(ﬂj(3ﬂ —1)
I‘k+1 I‘k+2
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Dé dam bao tinh chinh x4c ta sir dung phan mém matlab dé giai hé phuong trinh

trén, nhap cac hé s ban dau va thiét 1ap phuong tinh tinh toan nhu sau:
Nhép dit liéu ban dau nhip sau phu
h=0.9*ones(1,7); h(1)=0.85;h(2)=0.85; b=8; Q=478.5; d=12;
1(1)=60;1(2)=54.9;1(3)=49.6;1(4)=42.5;1(5)=34.8;1(6)=25.5; 1(7)=16.2;
Tinh c4c hé so can thiét
Jk=b*h.*3/12;Jk1=Jk(2:7);Jk=Jk(1:6);
Lk=1(1:6);Lk1=1(2:7);
A=0.5*Jk1./Jk.*(3*Lk./Lk1-ones(1,6));
Bk=-(1+Jk1./Jk);
C=0.5*(Lk1./Lk).”3.*(3*Lk./Lk1-ones(1,6));
p=zeros(6,1);p(1)=-Q/2*A(1);
Ak=A(2:6);Ck=C(1:5);
Thiét 1ap ma tran hé s6
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);
Tinh toan cac phan lyc tic dung 1én dau cac 14 nhip
X=inv(M)*p
Sau d6 ta lap bang tinh toan bén cho cac 14 nhip dua trén cac cong thirc dudi dy:
Mo men ubn tai dién ty gitra 14 nhip trén véi 14 nhip dudi:
My =Z (L —Ls) [N.m]

Ung suét udn tai diém ty
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M
Ouak) = =
uk

[N.m*]

Trong d6: W, - Momen chdng uén cua 14 nhip thir k, xac dinh bang

Déi vai 14 nhip cudi cung khong ¢ phan luc ty tir 14 dudi tic dung 1én nén 14 nhip
duogc tinh bén tai vi tri ngam ( vi tri bu 16ng quang nhip)
Momen udn 14 nhip cubi ciing

M. =2Z_.L_ [Nm]

cc cc CC
Ung suat uon 14 nhip cudi cing

o :Mcc [Nlmz]

ucc

ucc

Bang 4.6. Ung suét tac dung 1én nhip trudc

La s6 W, M, Oy
1 9,6.10°" 12.20175 12,7.10°
2 9,6.10°7 13.96236 14,5.10°
3 10,8.10°”7 20.70911 19,1.10°
4 10,8.10” 24.75409 22,9.10°
5 10,8.10°7 32.88487 30,4.10°
6 10,8.10°7 35.48774 32,8.10°
7 10,8.10°7 57.52448 53,2.10°

Sau khi tinh toan ing suat uon cua céc 14 nhip dem so sanh véi ing suat cho phép

cua cac 14 nhip [Ju] =500.10°[ N.m?]
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| Gyu | <[0.]= Nhip dam bio bén

b.Tinh bén tai nhip

So dd tinh bén tai nhip duoc biéu dién trén hinh duéi day:

Hinh 4.10. Bién dang tai nhip sau phu
D - Buong kinh trong cua tai nhip ( Chon D=50mm)
h, - Chiéu day ctia 14 nhip chinh (h,=8,5mm)
B - Chiéu rong 14 nhip (b=80)

Tai nhip chiu luc kéo P, hay luc phanh P, . Tri s6 cua luc nay dugc xac dinh theo

cong thac B, . =P, . =02,
Trong do:

@ - Hé sb bam (Chon ¢ =0,7)

Z,,- Phan lyc tir duong 1én mdt banh xe, Z,, =4785 N

P =0,7.4785=23349,5N
Ung suat uén & tai nhip la:
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M, ., 2bh*. D +2h

uon u ’MU:P
W, 6 2

o 6P(D+22h) _ 6.3349,5.(504—22.8,5) _5,2(N /)
4bh 4.80.8,5

Ung suat nén hoic kéo & tai nhip 1a:

_ B 33495

Gnen - -
2bh, ~ 2.80.8,5

:2,46(N/mm2)

Ung suét tong hop cho phép:
o, = 350N / mm?
Ta thay:
o, >0, +0, = Tainhip di bén
c¢.Tinh kiém tra chét nhip
Puong kinh chét nhip dugc chon bang duong kinh trong danh nghia ciia tai nhip

D, =50mm

chot

Chon vét liéu ché tao chét nhip la théo cacbon trung binh c6 thanh phén cacbon

(40X) thi tmg suét chén dap cho phép 1a:
oy =3+4N/mm?

Kiém nghiém theo tmg suét chén dap:

oo JZ?+P?  |[4785% +3349,5°
°" Db 50.80

=1,46N / mm?

Ung suat chén dép sinh ra nhé hon tng suét cho phép cuia vat liéu vay chdt da bén
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4.2.6. Thiét ké nhip sau chinh.
Tuong ty nhu tinh nhip sau phu ta c6 tai trong tdc dung 1én nhip sau chinh la 70%

suy ra Z, =1116,5[Kg]

Vi chon thiét ké cho h¢ thong treo ca cau trude va cau sau déu 1a nhip vi vay cach

xac dinh va tinh toan 1a tuong tu nhu nhau

Khéc nhau ¢ day 1a d61 véi hé thong treo cau sau doi héi do cing virng va chiu

tai trong nang hon cau trude rat nhiéu nén két cau va phan bo cling c¢o sy khac biét.

4.2.6.1. Chon so b kich thuéc nhip
Nhip 1a mot loai 16 xo gom nhiéu 14 thép mong ghép lai v6i nhau. Kich thudc

hinh hoc cua céac nhip s€ la:
L,L,,L,,...L, - Chiéu dai cac 14 nhip
h, - Tiét dién 14 nhip
n- S6 14 nhip
b- Chiéu rong 14 nhip
h, - Chiéu day 1a nhip thtr k
Chiéu dai bd nhip L, co thé chon so bo nhu sau
Doi véi xe tai:
L, =(0,35+0,45)L - Ddi voi nhip sau ctia xe tai (L 1a chidu dai co s& cua xe)
= L, =(0,35+0,45).3375=1181+1518(mm)
Chon L, =1500(mm)

Dua vao loai xe, tai trong, két cau khung vé cua xe ta c6 thé chon so bo cac

thong s6:
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S6 1a nhip n =14
Chiéu rong b =80(mm)
Chiéu day h, =h, =8,5(mm);h, =h, =...h, =9(mm)

Chiéu rong b va chiéu day h théa man: 6 < hﬁ = % =8,88<10
Kk

M6 men quén tinh tong cta tiét dién Jy nhip ( tai chd bit nhip voi dam cau):

Theo cong thirc ¢ gido trinh suc bén vat liéu da chirng minh dugc ta co:

0 4 [ e

J _ hlh2_n_5h1h2

2 T 3EL, f  3EL, "

n

. . 1
Néu nhip lap do6i xtng tic |, =1, = > L, thi:

3
Z, L

I 3
S “n

Jo = =
2 T48E f,  48E "
Hay: JZ = Z J, v&i J.- M6 men quan tinh ciia 14 nhip thir i. Néu tiét dién 1a nhip
i=1

1a hinh chir nhat va bd nhip gém mot s6 nhém 14 ¢6 chiéu day khac nhau thi:

b b &
J=—nh'=Jc =—)Y mh?®
I 12 1 z 12; (|

Trong do: k -S6 nhém céc 14 nhip c6 chiéu dai khac nhau
m;- S6 céac 14 nhip co chiéu dai h,
h. -Chiéu day cac 14 nhip nhém thir i

b -Chiéu rdng ctia 14 nhip
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Nhu dd chon so bd & trén chiéu day cua hai 14 nhip tht nhat va thir hai 1 bang

nhau nén :

J=3,=—h° :%0,853 =0,4(cm*)

Chiéu day cta cac 14 nhip 3,4,5,6,7,8,9,10 14 bang nhau vi vy momen quén tinh

cling s€ nhu nhau:

J,=d,==d,=1, :%hﬁ :%0,93 =0,486(cm*)

Suy ra:

_ C 3 _ _ 4
I _Z_l“mihi =2.0,4+12.0,486 = 6,632(cm*)

Véi muc dich diéu chinh d6 bén cho céc 14 nhip (ting bén cho cac 14 nhip phia
trén), cac 1a nhip co thé duoc ché tao véi mot sd nhom co chiéu day khéc nhau. Tuy vay,
s6 nhom thudng khong 16n hon 3 va ty s6 chiéu day cia 14 day nhat va 14 mong nhat
khong 16n hon 1,3 cua hai 1a ké nhau khong 16n hon 1,1+1,2 tac la k<3;

(N / N ) <L.3;(h, /0y, ) <1,1+1,2

i-+1

4.2.6.2. Chiéu dai ciia cac 14 nhip(l):

Tuong tu nhu cach tinh & trén ta c6 cong thirc tong quat:

I—n = Ln—l + Xn—l

_La 4 Kpdnst _ KoZnabidns
ﬂn—l - I_n _L_ n-1 A e
Jg 1_2[ﬂ Js l_zlﬂ

Bang 4.7. Chiéu dai cac 14 nhip cta hé théng nhip sau chinh

Chiéu dai 14 nhip (mm) x (mm) [
L, =0,5L, =750 - .
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L, =L —x =719 X, =31 -

L,=L,—-x, =688 X, =31 S, =0,98
L, =L,—%x, =635 X; =53 £, =0,98
L, =L,—x, =579 X, =56 £, =0,99
L, =L, — X, =522 Xs =57 S =0,998
L, =L, —x, =465 Xs =57 S, =1,00
L, =L, —x, =408 X, =57 S, =1,00
Ly =L, —x% =351 Xy =57 S; =100
L, =Ly —X =294 X, =57 S, =1,00
L, =Ly — X%, =237 X, =57 S, =1,00
L,=L,—x%,=180 X, =57 S, =100
L,=L,—x,=123 X, =57 B, =1,00
L,=L;—X;=66 X, =57 ;=100

4.2.6.3. Tinh chinh xac bién dang va @9 cing ciia nhip
Thuc té cho thiy rang: cac kich thudc chinh ciia nhip x4c dinh & phan trén c6 hé

s6 khong dam bao diing d6 vong hay do cing yéu cau ciia nhip do gia tri ctia hé sd nhip
0 =1+15 duogc chon gan ding. Ngoai ra khi xac dinh & ngudi ta con gia thiét rang
dién tich bat chit nhip 1én dAm cau 1a bang khong, diéu d6 1a khong sat thuc té, vi
vay trong thuc té, cac 14 nhip sau 14 nhip chinh can phai dugc lam dai hon.

Do nhitng nhuogc diém trén clia cAc tinh toan di don gian hoa, viéc xay dung cong
thirc cho phép xéac dinh chinh x4c d¢ vong hay dd clirng ciia mot bo nhip duoc thiét ké

cu thé 1a can thiét

6Ex
C=—
3
z Ay (Yk - Yk+l)
k=1
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Trong do:
a - Hang s6 thuc nghiém « =0,85
E - Mddun dan hoi cta vat liéu khi ubn
E =2.10°MN /m?
a, =l -1(k-2+n)

l, - Chiéu dai nira 14 nhip thir k

L=J,1,=3,+3,,..,1, =3, +J,+..+J,

Béang 4.8. D) cing cta nhip sau chinh

S6 l, ., = J, Vo= | VY| & |a,
higuld | cm) | b=l /3, (Y =Y
nhip k

1 75 - 0,4 2,5

2 71,9 3,1 0,8 1,25 1,25 29 36
3 68,8 6,2 1,286 0,77 0,48 238 114
4 63.5 11,5 1,772 0,56 0,21 1520 319
) 57,9 17,1 2,258 0,44 0,12 5000 600
6 52,2 22,8 2,744 0,36 0,08 11852 948
7 46,5 28,5 3,23 0,3 0,06 23149 1388
8 40,8 34,2 3,716 0,26 0,04 40001 1600
9 35,1 39,9 4,202 0,23 0,03 63521 1905

10 29,4 45,6 4,688 0,21 0,02 94818 1896

11 23,7 51,3 5,174 0,19 0,02 | 135005 2700

12 18 57 5,66 0,17 0,02 | 185193 3703
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13 12,3 62,7 6,146 0,16 0,01 246491 2464
14 6,6 68,4 6,632 0,15 0,01 321419 3214
- 75 - - 0,15 421875 63281
Za3k+1(Yk -Y,,,) =84168

5

c-— 6Ea :o,ssfl.éélo _ 12Kgem
a3k+1 (Yk _Yk+1)
k=1

4.2.6.4. Tinh bén nhip.

a. Ung suét uon cia nhip

Khi chiu tai trong tdc dung cac 1a nhip s€ chiu moét irng sudt udn nhat dinh dé tinh
dugc ng sut cta ting 14 nhip dé dam bao diéu kién bén thi ta phai tinh dwogc tai trong
tac dung lén tirng 14 nhip.

Lhl

\ IS
@)\ L /n " sz/ 7)

|

a0

Hinh 4.11. So d0 tai trong tac dung 1én 14 nhip sau chinh
Pé xac dinh dugc hé phan luc tai dau nhip Z,Z,,..,Z tacod hé phuong trinh nhu

sau:

Giang vién huéng dan: TS. Luu Pirc Lich 100
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AZ +BZ,+CZ,=0
AZ,+B,Z2,+C,Z, =0
AZ,+BZ,+C,Z, =0

AZ+BZ.,+CZ,,=0
Trong do:

Z, - Tai trong tac dung 1én dau 1a hip chinh

Z,,Z,,....,Z, - Cac phan luc can phai tim

Cac hé¢ so A ,B,,C, dugc xac dinh theo chicu dai hi¢u dung cua cac 14 nhip va mo

men quan tinh mit cit ngang theo cong thirc sau:

A =0,5£(3i—1J

Jk +1

B, = —£1+ ﬂj
‘]k
C - o,{mj{gm_l}
I‘k+1 I‘k+2

Pé dam bao tinh chinh xac ta st dung phan mém matlab dé giai hé phwong trinh

trén

%% Nhap dit liéu ban dau nhip sau chinh
h=0.9*ones(1,14); h(1)=0.85;h(2)=0.85; b=8; Q=1116.5; d=12;
1(1)=75.5;1(2)=71.9;1(3)=68.8;1(4)=63.5;1(5)=57.9:1(6)=52.2; 1(7)=46.5;
1(8)=40.8:1(9)=35.1;1(10)=29.4;1(11)=23.7:1(12)=18; 1(13)=12.3;1(14)=6.6;
%% Tinh cac hé s6 can thiét
Jk=b*h.~3/12;Jk1=Jk(2:14);Tk=Jk(1:13);
Lk=1(1:13);Lk1=1(2:14);
A=0.5%Jk1./Jk.*(3*Lk./Lk1-ones(1,13));
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Bk=-(1+Jk1./Jk);

C=0.5*(Lk1./Lk).”3.*(3*Lk./Lk1-ones(1,13));
p=zeros(13,1);p(1)=-Q/2*A(1);

Ak=A(2:13);Ck=C(1:12);

%% THiét 1ap ma tran hé sb
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

%% Tinh toan cac phan lyc tac dung 1én dau cac 14 nhip sau chinh

X=inv(M)*p
sau d6 ta 1ap bang tinh toan bén cho céac 14 nhip dua trén cac cong thic dudi day:
Mo men uén tai dién ty gitra 14 nhip trén véi 14 nhip dudi:
My =2, (Lk - Lk+1) [N.m]

Ung suat udn tai diém ty

_ My 2
Ou(ak) = W, [N.m"]
Trong do:

W, : Momen chéng uén cua 1a nhip thir k, xac dinh bang

bR
6

W, [m®]

Déi vai 14 nhip cudi cung khong ¢ phan luc ty tir 14 dudi tic dung 1én nén 14 nhip
duogc tinh bén tai vi tri ngam ( vi tri bu 16ng quang nhip)
Momen udn 14 nhip cudi cing
M., =Z,.L, [N.m]

Ung suat udn 14 nhip cudi cung
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o :Mcc [Nlmz]

ucc

ucc

Bang 4.9. Ung suét tac dung 1én nhip sau chinh

Lasd W, M, Oy

1 9,6.10°' 17.30575 18,02.10°
2 9,6.10” 19.2758 20,07.10°
3 10,8.10°7 36.6071 33,89.10°
4 10,8.1077 43.8312 40.,5.10°

5 10,8.10”' 50.787 47,02.10°
6 10,8.10°' 58.1628 53,85.10°
7 10,8.1077 67.089 62,11.10°
8 10,8.10°7 78.0615 72,27.10°
9 10,8.1077 01.7586 84,96.10°
10 10,8.10°7 109.1664 101,08.10°
11 10,8.10°7 131.6928 121,93.10°
12 10,8.10°7 161.0934 149,16.10°
13 10,8.1077 197.9895 183,32.10°
14 10,8.10°7 263.1156 243,62.10°

Sau khi tinh toan trng suat u6n cua cac 14 nhip dem so sanh véi ing suat cho phép
cua cac 14 nhip [Gu] =500.10°[ N.m?]
|0,y | <[0,]=Nhip dm bio bén

4.2.6.5.Tinh bén tai nhip
So d6 tinh bén tai nhip dugc biéu dién trén hinh duéi day
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ho

|

Hinh 4.12. Bién dang tai nhip sau chinh

D — PBuong kinh trong cua tai nhip ( Chon D=50mm)
h, - Chiéu day ctia 14 nhip chin (h,=8,5mm)
B — Chiéu rong 14 nhip (b=80)
Tai nhip chiu lyc kéo P, hay lyc phanh P, . Tri s6 cua luc nay dugc xac dinh theo
cong thirc:
Pemax = Pomax = @-Zix
Trong do:
@ - Hé s6 bam (Chon ¢ =0,7)
Z,,- Phan lyc tir duong 1én mot banh xe, Z,, =11165 N

P ex =0,7.15950 = 7815,5N

k max
Ung suat uon 6 tai nhip la:
M 2bh? D +2h
O-UOI"I: lJ;WU: ’MU:P
WU
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o 6P(D+2h) 6.7815,5.(50+2.8,5)
wnT gbh? 4.80.8,5°

=135,9(N / mm?)

Ung suat nén hodc kéo ¢ tai nhip la:

Gy = emae_ 1315, =5,7(N/mm?)
2bh,  2.80.8.5

Ung suét tong hop cho phép:

o,, = 350N / mm?

Ta thdy: o, >0, + 0, Vay tai nhip di bén

4.2.6.6.Tinh kiém tra chét nhip
Puong kinh chdt nhip dugc chon bang dudng kinh trong danh nghia cua tai nhip

D, =50mm

chot

Chon vt liéu ché tao chét nhip 1a théo cacbon trung binh c¢6 thanh phén cac bon

(40X) thi tmg suét chén dap cho phép 1a:
Oy =3+4N /mm?

Kiém nghiém theo tmg suét chén dap:

_NZP4+P? /11165 +7815,5?

O =3,4N / mm?
Db 50.80

Ung suat chén dép sinh ra nhé hon tng suit cho phép cua vat liéu vay chét du bén

4.3. M6 phong hé thong treo bing phin mém matlab
4.3.1. Ung dung va cic buéc md phéng ciia phan mém Matlab-Simulink trong mé
phéng dao dong ciia hé thong treo.
a. ﬁng dung
Matlab 13 mot cong cu manh mé dé mo phong va phan tich dao dong cua hé

thdng treo xe.

M6 hinh héa dong luc hoc ctua hé théng treo:
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Xay dung mo hinh toan hoc mo ta hanh vi dong luc hoc cua hé¢ théng treo, bao
g6m 10 xo0, giam chén va cic thanh phan khéc.

Phan tich cac ché d¢ dao dong, tan so riéng va anh hudng ctia cac thong so thie
ké.

M6 phong img dap dong hoc:

Mo phong tng dap cuia hé thong treo khi chiu cac tic dong nhur gb ghé duong,
phanh dét ngot, v.v.

Danh gia kha nang céach ly rung dong va mirc dg thodi mai cia nguoi lai.
Thiét ké va t6i uu hoa hé thong treo:

St dung cac cong cu tdi vu héa trong MATLAB dé tim kiém cac thong sb thiét
ké toi uwu nhu do cing 10 xo, hé s giam chan.

Phén tich anh huong cta cac thong so thiét ké 1én tinh nang van hanh.
Pht trién va kiém tra cac thuat toan diéu khién:

Thiét ké va mo phong cac bd diéu khién hé thong treo chu dong.
Kiém tra hiéu suit va tinh on dinh cta céc thuét toan diéu khién.

b. Cac bué'c mé phong.

Xay dung mé hinh toan hoc va céu triic mo phong

-

Xac lap thong sb ctia mo hinh

\

Xac lap di

>

u kién bién

(@)

-

Pua cac tin hi€u dau vao

-

Diéu khién viéc thuc hién qua trinh mé phong

t

- Thoi gian mo6 phdéng
Sinh vién t}
- Thuat toan mo6 phong

- B9 16n cua budc tich phan
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4.3.2. Code tinh toan va dwa cac thong s diu vao cho qua trinh mé phéng

Thong sb do cimg cuia nhip va phan lyc tic dung 1én dau cac 14 nhip dwogc tinh toan
dya trén thuat toan va code nhu bén dudi vi cau trude va cu sau déu tinh toan nhu nhau
chi khéc cac théng sé nhu bé day 14 nhip va chiéu dai cac 14 nhip nén do ctg, phan luc
tac dung 1én dau 14 nhip sau chinh va nhip sau phu ciing duoc tinh toan twong tu nhu
nhip trude

Tinh toan d¢ cirng nhip truéc

%%Nhap dir li¢u nhip trude
h(1)=0.8;h(2)=0.8;h(3)=0.85;h(4)=0.85;h(5)=0.85;h(6)=0.85;h(7)=0.85;
h(8)=0.85;h(9)=0.85;h(10)=0.85;

b=7;al=0.85;E=2100000;
1(1)=60;1(2)=56.5;1(3)=52.9;1(4)=46.9;1(5)=40.7;1(6)=34.5;1(7)=28.3;
1(8)=22.1;1(9)=15.9;1(10)=9.7; 1(11)=0;

%%Tinh toan cac dac tinh hinh hoc cta nhip
Jk=b*h.”3/12;Jk=cumsum(Jk);

Yk=1./Jk;Yk(11)=0;DYk=-diff(Yk);

a=I(1)*ones(1,11)-l;a=a(2:11);

%%Tinh d¢ cung cua nhip

Ctruoc=al*6*E/sum(a.”3.*DYk)

Tinh toan phan lwc tic dung 1én diu cac 14 nhip trwéc

%%Nhap dir liéu ban dau

h=0.85*ones(1,10); h(1)=0.8;h(2)=0.8; b=7; Q=997.5; d=12;
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1(1)=60;1(2)=56.5;1(3)=52.9;1(4)=46.9;1(5)=40.7;1(6)=34.5;1(7)=28.3;1(8)=22.1;
1(9)=15.9;1(10)=9.7;

%%Tinh cac hé sb can thiét
Jk=b*h."3/12;Jk1=Jk(2:10);Jk=Jk(1:9);
Lk=1(1:9);Lk1=1(2:10);
A=0.5*Jk1./Jk.*(3*Lk./Lk1-ones(1,9));
Bk=-(1+Jk1./Jk);
C=0.5*(Lk1./Lk).*3.*(3*Lk./Lk1-ones(1,9));
p=zeros(9,1);p(1)=-Q/2*A(1);

Ak=A(2:9);Ck=C(1:8);

%%Thiét 1ap ma tran hé sb
M=diag(Ak,-1)+diag(Bk)+diag(Ck,1);

%%Tinh toan cac phan lyc tac dung 1én dau cac 14 nhip
X=inv(M)*p

Sau khi tinh toan dua theo sach va code c6 duoc cac thong s dau vao trong qua
trinh m6 phdng nhu sau:

Cau trudc:

m, = 1995; - khéi lwong cau trude (kg)
c_, = 420000; - d6 ctmg 16p trude (N/m)
k ,= 4200; - hé s6 giam chin 16p trude (Ns/m)
Cr, = 240000; - d6 cting cua nhip cau truée (N/m)
ki, = 19542; - hé s6 giam chin cau trude (Ns/m) bao gém hé sd

nén va tra
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Céu sau:
m,=3190;
c_,=480000;
k. ,=5600;
C;,= 326000 ;

k., =11770;

Than xe:
J,=5530;

M =5185+120;

G=9.81;
a=2,846 ;
b=0,529 ;
L=a+b;
V= 26,83;
F=0,5
3=03;

S, =1.2;

- khdi luong cau sau (kg)

- d6 cimg 16p sau (N/m)

- hé s6 giam chan 16p sau tong (Ns/m)
- d6 ctng nhip cau sau téng (N/m)

- hé s6 giam chan cau sau tong (Ns/m) bao gém h¢ so

nén va tra

- mo men quan tinh d6i vai truc y (kgm”2)
- khéi luong dugc treo + tai trong phu ( kg)
- gia tdc trong truong (m/s”2)

- khoang cach trong tdm dén cau trudc (m)
- khoang cach trong tim dén cau sau (m)

- chiéu dai co s

-m/s

- chi€u cao map mo = bién d¢ hinh sin (m)

- budc song (m)

4.3.3 M6 hinh mé phéng va két qua

a. Mo hinh

Mo hinh téng quat:

Sinh vién thuc hién: Lé Nhat Tan
Nguyén Vin Linh
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Dao 60ng ciu ssu

/\/ L Khés chu sau

q!

l—"F‘H m
s M

[ _ ]
Khbi ciu trure

Khi than xe a

Dao djeq thin xe

Dao ddng cdu tnrde

M0 hinh cau trudc:
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M6 hinh cau sau:

I
: >
®_—¢ ]
2 I
3 S
r— i i
«
Mo hinh than xe:
> e =
[_!: L 2 @Dx m —"_@
(hn doa \ .@ab g | ey ;@
5 »3)

Cac mo hinh trén dugc xay dung dua trén cac phuong trinh sau:

+ Phuong trinh lién két

Ly=L-agp
Z,=Z-a.¢p
Z,=Z-bhop
Z,=2Z-b.p
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+ Phuong trinh lyc

FLl = CLl(ql - 21) + kLl(ql_ 21)
FTl = CTl(Zl - ZA) + le(Zl_ ZA)

FL2 = CLz(qz - Zz) + kL2 (Q2_ 22)

FT2 = CTZ(ZZ - ZB) + sz(Zz_ ZB)
+ Phuong trinh vi phén dao dong
mz = FLl - FTl
m,z, = FL2 - FTZ
Mz =k, +F,
|y p=—-Fa+ Fsz
b. Xuit két qua mé phéng
Dao dong cau trude
0.3 <
/\ A
0‘2“ | N '
ol A A
g 0.1y " ] ‘”l [ /| \ ( f N A
) A | ' "\ :
e AR A AR AAAAA
< YRYRIR'BURIRIR \f VY
B-0.11 \," 1 IR \I } l '.; v
o A \l v \} !
-0.21 \ I
-0.3 . - + ;
0.5 1 1.5 2 25 3 35 4 4.5 5
Tha gian (s)
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Dao dong cau sau

02

Bién dé (mm)
e o

.|
[,
1
T

4

-+

05 1 15 2 25 3 35 4 45 5

Dao dong than xe

03
024
Eo.14

024+

Thei gian (5)

Giang vién huéng dan: TS. Luu Pirc Lich 113

Sinh vién thuc hién: Lé Nhat Tan
Giang vién duyét: ThS. Truong Lé Hoan Vi

Nguyén Van Linh
Tran Thé Luc



Thiét ké 6 t6 tai co thing kin trén co sé 6 té Hino Serie 300

CHUONG 5. LUA CHON PHUONG AN THIET KE HE THONG PHANH

5.1. Cong dung, yéu ciu va phan loai
5.1.1. cong dung

Hé théng phanh dung dé giam tdc do cta 6 t6 may kéo cho dén khi dirng han hoic
dén mot tc do can thiét nao do, ngoai ra, hé thong phanh con gitt cho 6 t6 may kéo
dung yén tai chd trén cac mit duong doc nghiéng hay trén mit dudng ngang.

Véi cong dung nhu vay hé thong phanh 13 hé théng dic biét quan trong. N6 dam
bao cho 6 t6 may kéo chuyén dong an toan & moi ché do 1am viéc. Nho d6 méi co
kha ning phat huy hét kha ning dong luc, nang cao téc do va kha nang van chuyén
cua Oto.

5.1.2. phan loai

Hé théng phanh gdm c6 cac co cau phanh dé ham truc tiép toc do goc cla cac
banh xe hoac mot truc nao do cua hé théng truyén luc va truyén dong phanh dé dan
dong co cau phanh.

Tuy theo cach bd tri co ciu phanh ¢ banh xe hodc & tryc cua h¢ théng truyén luc
ma chiara:

Phanh banh xe.
Phanh truyén lc.
Theo bd phan tién hanh phanh, co cau phanh con chia ra :
Phanh dia : theo sb lugng dia quay con chia ra :
Mot dia quay
Nhiéu dia quay

Phanh tréng - gudc : theo dic tinh can bang thi dugc chiara :

Phanh can bang
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Phanh khong can bang
Phanh dai

| 9 8 7
- s
N =% ﬁ

1” / — V
A\ - () )
3 N S—
- ! D 2 ,«'-i—/
~—1 | N—z==
\1 2 3/ 4f

Hinh 5.1. So d6 nguyén 1y cac loai phanh chinh.
a).Phanh guéc: 1- Chiéu lyc tic dung, 2- M4 phanh, 3- Tang trong.
b). Phanh dia: 1- Chiéu luc tac dung, 2- Ma phanh, 3- Dia phanh.
c). Phanh dai: 1,5- Chin bao v&, 2,6- Pia phanh, 3,8- Khdp quay, 7- Can kéo,
9- Lo X0, 4- Tang tréng.
Theo dic diém hinh thtrc dan dong, truyén dong phanh thi chia ra :
Phanh co khi
Phanh thuy luc ( phanh dau )
Phanh khi nén ( phanh hot )
Phanh dién tir

Phanh lién hop

Phanh truyén dong bang co khi thi dugc dung lam phanh tay va phanh chan ¢
mot s6 6 t6 trude day. Nhuoc diém cua loai phanh nay 1a dbi véi phanh chan, luc tac
dong 1én banh xe khong dong déu va kém nhay, diéu khién ning né, nén hién nay it sir
dung. Riéng dbi v6i phanh tay thi chi st dung khi 6 to ding han va ho trg cho phanh
chan khi phanh gap va that can thiét, nén hién nay né van duoc sir dung phd bién trén 6
to.
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Phanh truyén dong bang thuy luc thi dugc dung phd bién trén 6 t6 du lich va xe
0 t0 tai trong nho.

Phanh truyén dong bang khi nén thi dugc dung trén 6 t6 tai trong 16n va 6 té hanh
khach. Ngoai ra n6 con dung trén 6 to van tai tai trong trung binh c6 dong co diesel cling
nhu trén céac 0 t6 kéo doan xe.

Phanh truyén dong bang dién thi dugc dung trén cac doan 6 to, 6 t6 kéo nhicu
romoac.

Phanh truyén dong lién hop thity khi thi dugc dung trén cac 6 t6 va doan 6 t co
tai trong 16n va rat 16n.

5.1.3. yéu céu

No6i chung hé théng phanh 1a mot hé théng an toan cua xe nén dé dam nhan duoc
vai tro nay khi thiét ké ciing nhu khi lam viéc hé théng phanh can phai dam bao nhiing
yéu cau sau:

Lam viéc bén viing, tin ciy. Dé dat dugc diéu nay hé théng phanh cta 6td bao gid
cling c6 toi thiéu ba loai phanh d6 1a: Phanh 1am viéc (phanh chinh), phanh du trit va
phanh dirng, ngoai ra d6i véi cac 6t0 co tai trong 16n hodc 6t6 hay lam viéc & cac ving
d6i nai thudng xuyén phai xudng doc dai con c6 loai phanh chdm dan dung dé phanh
lién tuc, giit cho tbc do 6td may kéo khong vuot qua toc d6 cho phép hoic dé giam dan
tdc do clia 6td nham tranh cho hé théng phanh chinh lam viéc qua nhiéu gy mon nhanh
ma phanh va sinh ra nhiét d¢ cao.

Cac loai phanh trén c6 thé ¢ cac bo phan chung va kiém nhi€ém nhiém vu cua nhau
nhung dé dam bao an toan chung phai c6 it nhat hai bo phan diéu khién va dan dong doc
1ap, ngoai ra dé ting thém do tin cdy hé thong phanh chinh con duoc phan thanh cac
dong doc 1ap dé néu c6 mot dong nao hong thi cac dong con lai van co thé lam viée
binh thuong.

+ C6 hi€u qué phanh cao, khi phanh dot ngdt véi cuong d§ 1on trong trudong hop
nguy hiém. Hay phai dam bao gia téc cham dan cuc dai dé quing dudng phanh ngin
nhat.

+ Phanh ém dju trong moi trudng hop dé dam béao sy 6n dinh cta 6 t6 khi phanh.

+ Pé phanh dugc ém diu va dé nguoi 1ai cam giac diéu khién duoc ding cudng
d6 phanh, din dong phanh phai c6 co cu dam bao quan hé ty 18 giita lyc tac dung 1én
ban dap hay don diéu khién véi luc phanh tao ra & cac banh xe, chinh vi diéu nay trong
cac loai dan dong thuy luc c6 tro luc hay din dong khi nén déu co co cau ty 1¢ dam bao
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quan hé nay. Ddng thoi dé dat duoc yéu cau trén phai khong duge c6 hién tuong tur xiét
khi phanh.

+ Giit cho 6t6 may kéo dimg yén khi can thiét trong thoi gian khong han ché.

+ Pam béo tinh 6n dinh va diéu khién cua 6t6 may kéo khi phanh. Mudn vay can
phai phan b luc phanh ra cac banh xe phai hop 1y, cu thé phai dam bao mét sd yéu cau
chinh nhu sau:

Khong c6 hién tuong khoa cirng hay trugt cac banh xe khi phanh vi: Cac banh xe
néu cc banh trudce bi trugt s& 1am cho 6t6 bi truot ngang con cac banh xe sau bi truot
c6 thé 1am cho 6t6 may kéo mat tinh diéu khién, quay dau xe. Ngoai ra khi cac banh xe
bi trugt con gy ra mon 16p, giam hiéu quéa phanh.

Luc phanh trén cac banh xe phai va trai trén cting mot cdu phai khong duoc sai
léch qua pham vi cho phép ( khong vugt qua 15% gia tri luc phanh 16n nhat ).

+ Khong c6 hién tugng ty phanh khi banh xe dich chuyén thang ding va khi quay
vong.

+ Hé s6 ma sat gitra ma phanh va trong phanh phai cao dé co cAu phanh dugc
nho gon dong thoi phai 6n dinh trong moi diéu kién st dung dé hiéu qua phanh duoc
dam bao.

+ Toan bd dong ning cua 6t6 khi phanh s& bién thanh nhiét ning do d6 hé théng
phanh phai c6 kha ning thoat nhiét tét.

+ Pé giam lao dong cho nguoi 1ai luc can thiét tac dung 1én ban dap hay don diéu
khién phai nho, dong thoi dé diéu khién duoc thudn tién hanh trinh twong tng cta ban
dap phai nam trong mot pham vi cho phép.
5.2.Phin tich két cAu hé thong phanh trén xe tai
5.2.1. Phén tich co cAu phanh

Co ciu phanh 1a bd phan truc tiép tao ra lyc can va lam viéc theo nguyén 1y ma
sat. Trong qua trinh phanh dong ning cta 6 to dwoc bién thanh nhiét ning & co ciu
phanh rdi tiéu tan ra méi trudng bén ngoai.

Két ciu cuia co cau phanh bao gio ciing ¢6 hai phan chinh 1a: Cac phan tir ma sat
va co ciu ép.

Ngoai ra co cdu phanh con ¢6 mot sé bd phan khac nhu: B phan diéu chinh khe
ho gitra cac bé mit ma sat, bo phan dé xa khi d6i v6i dan dong thuy luc,...
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Phén tir ma sat ctia co cdu phanh c6 thé c6 dang: Tréng- gubc, dia hay dai. Mbi
dang c6 mgt dac diém riéng biét.

5.2.1.1.Co cAu phanh gudc.

bay la loai co ciu phanh dugc st dung phé bién nhét, ciu tao gém:

- Trong phanh: La mot tréng quay hinh try gén véi moayo banh xe.

- Céc gudc phanh: Trén bé mit gin cac tim ma sat (con goi 1a ma phanh).

- Mam phanh: La mét dia c6 dinh bat chat vi dam cau, 1a noi lap dat va dinh vi
hau hét cac bd phan khéac ciia co cau phanh.

- Co cau ép: Khi phanh co cau ép do nguoi lai diéu khién thong qua dan dong, s&
ép cac bé mit ma sat ctia gudc phanh ty chit vao mit trong cia tréng phanh, tao ra luc
ma sat dé phanh banh xe lai.

- BO phan diéu chinh khe hd: Khi nha phanh, gitta tréng phanh va méa phanh can
phai c6 mot khe ho t6i thiéu nao do, khoang (0,2+0,4)mm dé cho phanh nha duoc hoan
toan. Khe hé nay ting 1én khi cac ma phanh bi mai mon, 1am ting hanh trinh ctia co cu
ép, tang luong chat 16ng 1am viéc can thiét hay luong tiéu thu khong khi nén, tang thoi
gian cham tac dung,... Dé tranh nhiing hau qua x4u dé, phai c6 co cdu dé diéu chinh khe
ho giita ma phanh va tréng phanh.

C6 hai phuong phap dé diéu chinh: Binh thudng bang tay va tu dong.

* Céc so dd va chi tiéu danh gia:

Co rat nhiéu so do6 dé két ndi cac phan tir cia co cau phanh
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Hinh 5.2. So dd cac co ciu phanh théng dung loai tréng gudc va luc tac dung.

a- Ep bang cam; b- Ep bang xi lanh thay lyc; c- Hai xi lanh ép, guc phanh mot bac tu
do; d- Hai xi lanh ép, guéc phanh hai bac tu do; e - Co cau phanh tu cuong hoa.

Céc so d6 nay khac nhau ¢ cho:
- Dang va s0 lugng co cau ép.
- SO bac ty do cua cac gudc phanh.

- Pic diém tac dung twong hd giita gudc véi trong, giita guoc véi co cau ép va
do vay khac nhau ¢:

- Hi€u qua lam viéc.

- Pac diém mai mon cac bé mit ma sat ciia gudc.
- Gia tri lyc tac dung 1én cum b truc cua banh xe.
- Mtic d6 phtic tap ctia két cau.

Hién nay, d6i véi hé théng phanh lam viée, dugc sir dung thong dung nhat 1a cac
so d6 trén hinh 5.2a va 5.2b. Tc 1a so d6 véi guéc phanh mét bac ty do, quay quanh

Sinh vién thuc hién: Lé N}lét Tan Gidng vién hudng dan: TS. Luu Puc Lich 119
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 t6 tai co thing kin trén co sé 6 té Hino Serie 300

hai diém cb dinh dit cing phia va mot co cAu ép. Sau d6 dén cac so dd trén hinh5.2¢ va
5.2d.

- Déac diém tac dung tuong ho gitra gudc vdi trong, gitta gudc véi co cau €p va
do vay khac nhau o:

- Hi€u qua lam viéc.

- Pic diém mai mon cac bé mit ma sat cia guéc.
- Gia tri lyc tac dung 1én cum b truc cta banh xe.
- Mtic d6 phiic tap ciia két ciu.

Hién nay, dbi voi hé théng phanh lam viéc, duoc st dung thong dung nhat 1a cac
so dd trén hinh 5.2a va 5.2b. Tuc 1 so d6 véi gudc phanh mot bac ty do, quay quanh
hai diém c6 dinh dit ciing phia va mot co cau ép. Sau d6 dén cac so d6 trén hinh5.2¢ va
5.2d.

Co ciu phanh c6 tinh can bang t6t 13 co cau phanh khi lam viéc, cac luc tir gudc
phanh tac dung 1én trong phanh tu can bang, khong gay tai trong phu tac dung 1én cum
b truc cua banh xe.

Hé s6 hiéu qua 1a mot dai luong bang ty sb gitta momen phanh tao ra va tich cua
luc din dong nhan véi ban kinh tréng phanh. (hay con goi mdt cach quy ude 1a momen
cta lyc dan dong).

So d6 luc tac dung 1én gudc phanh trén hinh 5.2 13 so do biéu dién di dugc don
gian hoa nho cac gia thiét sau:

- Cac ma phanh dugc bo tri d61 xing véi duong kinh ngang cta co cau.

- Hop luc ciia cac lyc phap tuyén (N) va cuia cac luc ma sat ( f, ) dat o giita vong

cung cua ma phanh trén ban kinh r,.
Tir so do ta thiy rang:

- Lyc ma sat tic dung 1én gudc trude (tinh theo chiéu chuyén dong cia xe) ¢ xu
huéng phu thém véi luc ddn dong ép gudce phanh vao tréng phanh, nén cac gudc niy goi
1a gudc ty siét.

- D61 véi cac gudc sau, luc ma sat c6 xu hudng lam giam luc ép, nén céc guodc
nay duoc goi la gudc ty tach. Hién tugng tu siét, tu tach nay la mot dac diém dat trung
cua co cau phanh trong- guoc.
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So d6 hinh 5.2a c6 co cau ép bang co khi, dang cam do61 xung. Vi thé do dich
chuyén cua cac gude ludn ludn bang nhau. Va boi vay ap luc tdc dung 1én cac guoc va
momen phanh do chung tao ra c6 gia tri nhu nhau:

Ni=No=NvaMp =Mp=M,

Do hi¢n tuong tu siét nén khi N; = N thi P1< P». bay la co cAu vira thuan nghich
vira can bang. N6 thuong duogc stir dung v6i dan dong khi nén nén thich hop cho cac 6t6
tai va khach co trung binh va lon.

So dd trén hinh 5.2b dung co cau ép thay lyc, nén luc dan dong cua hai gudc
bang nhau P; = P, = P. Tuy vay do hién tugng tu siét nén ap luc Ny > Nava Mp1 > M.
Ciing do Ni > N2 nén 4p suat trén bé mit ma phanh cua gudc trude 16n hon gude sau,
1am cho cac guéc mon khong déu. Pé khic phuc hién trong do, & mot s6 két cau doi khi
nguoi ta 1am ma phanh ciia gudc tu siét dai hon hodc dung xylanh ép c6 dudng kinh lam
viéc khac nhau: Phia truée tu siét c6 duong kinh nho hon.

Co céu phanh loai nay 1a co cau phanh thuan nghich nhung khong can bang. N6
thuong sir dung trén céac 6t6 tai cd nhd va vira hoac cac banh sau ctua 6t6 du lich.

Vé mit hiéu qua phanh, néu thira nhan hé sb hiéu qua cua so dd hinh 5.2a:

Khq = ZMp/(P1+ P2).rc = 100%, thi hé sb hiéu qua ctia co cdu phanh dung co ciu ép thiy
luc hinh 1.2b sé& 1a 116% +122%, khi c6 cung kich thudc chinh va hé s6 ma sat gilra ma
phanh va trong phanh: f= 0,30 + 0,33.

Pé tang hiéu qua phanh theo chiéu tién ciia xe, nguoi ta ding co cau phanh voi
hai xylanh lam viéc riéng r&. Mdi gudc phanh quay quanh mét diém cd dinh bé tri khac
phia, sao cho khi xe chay tién thi ca hai gudc déu tu siét (hinh. 5.2¢). Hiéu qua phanh
trong truong hop nay c6 thé tang duoc 1,6 +1,8 1an so véi cach bd tri binh thuong. Tuy
nhién khi xe chay Iui hiéu qua phanh s& thap, tirc 1 co ciu phanh khong c6 tinh thuén
nghich.

Co c4u phanh loai nay két hgp véi kiéu binh thuong dit & cac banh trude, cho phép
dé dang nhan dugc quan hé phan phdi lyc phanh can thiét Py > Pps trong khi nhiéu chi
tiét ctia cac phanh trudce va sau c6 cung kich thuée. Vi thé né thuong duoc sir dung &
cau trude cac 6td du lich va tai nho.

Dé nhan duoc hiéu qua phanh cao ca khi chuyén dong tién va lui, ngudi ta ding
co cAu phanh thuan nghich va can bang loai boi nhu trén hinh 5.2d. Cac gudc phanh cua
so dd nay c6 hai bac tu do va khéng c6 diém quay cb dinh. Co cdu ép gdm hai xylanh
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1am viéc tac dung ddng thoi 1én dau trén va dudi cta cac gude phanh. Vi két cdu nhu
vay ca hai gudc phanh déu tu siét du cho trong phanh quay theo chiéu ndo. Tuy nhién
n6 c6 nhuoc diém 1a két cdu phtc tap.

Dé nang cao hiéu qua phanh cao hon nita, nguoi ta con dung cac co cau phanh tyr
cudng hoa. Tuc 13 cac co cdu phanh ma két cau cua nd cho phép loi dung luc ma sat
gifta mOt ma phanh va tréng phanh dé cudng hoa- ting luc ép, ting hiéu qua phanh cho
ma kia.

Co ciu phanh tu cuong hoa mac du cé hi€u quéa phanh cao, hé s6 ¢6 thé dat dén
360% so voi co cau phanh binh thudng dung cam ép. Nhung momen phanh kém 6n
dinh, két cdu phtrc tap, tinh can béng kém va lam viéc khong ém nén it dugc sur dung.

5.2.1.2. Co ciu phanh dia
Co cau phanh loai dia thuong dugc st dung trén 6t6 du lich.

Phanh dia c6 céc loai: Kin, ho, mdt dia, nhi€u dia, loai vo quay, dia quay va vong
ma sat quay.

Pia c6 thé 1a dia dic, dia c6 xé cac ranh thong gio, dia mot 16p kim loai hay ghép
hai kim loai khac nhau.

a) b)

Hinh 5.3. So d6 nguyén 1y ctia phanh dia.
Phanh dia c6 mot loat cac uu diém so voi co cdu phanh tréng gude nhur sau:

- Ap suét phan bd déu trén bé mit ma phanh, do d6 ma phanh mon déu va it phai
diéu chinh.
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- Bao dudng don gian do khong phai diéu chinh khe ho.
- C06 kha nang lam viéc véi khe hd nho (0,05+0,15)mm nén rat nhay, giam dugc
thoi gian cham tac dung va cho phép ting ty s6 truyén din dong.

- Luc ép tac dung theo chiéu tryc va ty can bang, nén cho phép ting gid tri cua
chung dé ting hiéu qua phanh can thiét ma khong bi gidi han boi diéu kién bién dang
ctia két cau. Vi thé phanh dia c6 két cAu nho gon va dé bd tri trong banh xe.

- Hiéu qua phanh khéng phu thudc chiéu quay va 6n dinh hon.

- Piéu kién 1am mat tot hon, nhét 1a di véi dang dia quay.

Tuy vay phanh dia con c6 mot s6 nhuoc diém han ché sy st dung cua no la:

- Nhay cam v&i bui ban va kho lam kin.

- Céc dia phanh loai hd' dé bi 6xy héa, bi ban 1am cac ma phanh mon nhanh.

- Ap suét 1am viéc cao nén cic ma phanh dé bi niit xudc.

- Thuong phai str dung cac bo trg luc chan khong dé tang luc dan dong, nén khi
dong co khong 1am viéc, hiéu qua phanh dan dong thap va kho sir dung ching dé két
hop lam phanh dung.
5.2.1.3. Co cdu phanh dai

Loai phanh nay chi yéu duoc sir dung trén may kéo xich. Vi né dung phébi hop véi
ly hop chuyén huéng tao duge mot két ndi rat don gian va gon.

Phanh dai c6 mét sb loai, khic nhau & phwong phap ndi dau dai phanh va do d6
khac nhau & hi¢u qué phanh.

Phanh dai don gian khong tu siét: Khi tac dung lyc, ca hai dau dai phanh dugc
rt 1én siét vao trong phanh. Uu diém cua loai nay 1a phanh ém diu, hiéu qua phanh
khong phu thudc chiéu quay. Nhuoc diém 1a hiéu qua phanh khong cao.

Phanh dai don gian ty siét mot chiéu: Nho c6 mot dau dugc nbi cb dinh nén hiéu
qua phanh theo chiéu tu siét cao hon chiéu nguoc lai téi gan 6 1an. Tuy vay khi phanh
thuong dé bi giat, khong ém.

Phanh dai loai kép: La loai ma bat ky trong phanh quay theo chiéu nao thi hi¢u
qua phanh cta né ciing khong d6i va ludn ludn c6 mot nhanh tu siét.

Phanh dai loai boi: N6 lam viéc twong ti nhu phanh dai don gian tu siét, nhung
hiéu qua phanh khong phu thudc chiéu quay.
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Tat ca cac loai phanh dai déu c6 chung nhuoc diém 14 4p suét trén bé mit ma sat
phan bb khong déu. Nén ma phanh mon khong déu va tai trong hudng kinh tac dung 1én
truc 16n.

C) d)
Hinh 5.4. So d6 cac loai phanh dai.

a- Phanh dai don gian khong tu siét; b- Phanh dai ty siét mot chiéu; c- Phanh dai loai
kép; d- Phanh dai loai boi.
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5.2.2. Co cAu din dong phanh
Dan dong phanh 1a mot hé théng dung dé diéu khién co ciu phanh.

Din dong phanh thuong dung hién nay cé ba loai chinh : co khi, chat long thiiy
Iirc va khi nén. Nhung din dong co khi thuong chi dung cho phanh dirng vi hiéu suét
thip va khé dam bao phanh ddng thoi cac banh xe. Nén d6i v6i hé thong phanh 1am viée
cua 0 t0 duoc su dung chu yéu hai loai dan dong 1a : thuy lyc va khi nén.

Luc tac dong 1én ban dap phanh hodc don diéu khién phanh ciing nhu hanh trinh
ban dap va don diéu khién phanh phu thuéc & momen phanh can sinh ra va cac thong sb
dan dong phanh.

5.2.2.1. Din déng thiy lwc

Dan dong phanh bang thuy luc dugce dung nhiéu cho xe 6 t6 du lich, 6 t6 van tai
o tai trong nho va cuc 16n, g6m cac cum chu yéu sau: xylanh phanh chinh, bo tro luc
phanh, xylanh lam viéc & cac banh xe...

Dan dong phanh thuy luc ¢6 nhitng wu diém 14 :
D9 nhay 16n, thoti gian cham tac dung nho.

Luon luén ddm bao phanh dong thdi cac banh xe vi 4p suat trong dong dan
dong chi bat dau ting khi tit ca ma phanh da ép vao tréng phanh.

Hiéu suit cao.
Két ciu don gian, kich thudc nho, gia thanh thap.

C6 kha ning str dung trén nhiéu loai xe khac nhau ma chi can thay doi co
cAu phanh.

Nhuoc diém cua dan dong thuy luc :

Yéu cau d6 kin khit cao. Khi c6 mot chd nio bi ro ri thi ca dong dan dong
khong lam vi¢c duoc.

Luyc can thiét tac dung 1én ban dap 16n nén thuong st dung cac bo phan
tro luc dé giam lyc ban dap, lam cho két cAu thém phtrc tap.

Su dao dong ap suat ctia chat 1ong ¢ thé lam cho cac dudng dng bi rung
dong va moémen phanh khong 6n dinh

Hiéu suat giam nhiéu & nhiét do thap va d6 nhét ting.

* Céc loai so d6 phan dong din dong :
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Theo hinh thtrc din dong phanh thuy luc c6 thé chia lam hai loai :

Truyén dong phanh mot dong : Truyén dong phanh mot dong duoc sir dung rong
rai trén mot s6 6 t6 trude day vi két cau ciia n6 don gian.

Truyén dong phanh nhiéu dong : Dan dong hé théng phanh lam viéc nhim muc
dich ting do tin cdy, cAn phai c6 it nhat hai dong dan dong doc 1ap c6 co ciu diéu khién
chung 1a ban dap phanh. Trong truong hop mot dong bi hong thi cac dong con lai van
phanh dugc 6 t6 - may kéo véi mot hi€u qua phanh nao do.

Hién nay phd bién nhét 1a cac dan dong hai dong
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Hinh 5.5 : Céc so d6 phan dong dan dong phanh thuy luc.
1 - B6 phan phan dong (Xilanh chinh hoic téng van khi nén)
2,3 — Cac banh xe trudce, sau; 4,5 — Cac dong dan dong.

M3di so d6 déu c6 cac wu nhuoc diém riéng. Vi vay, khi chon so d6 phan dong
phai tinh toan k¥ dya vao ba yéu to chinh :

Murc 6 giam hi€u qua phanh khi mot dong bi hong.
Mirc d6 bat di xing luc phanh cho phép.

Murc d6 phurc tap ctia dong dan dong.
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Thudng sir dung nhat 13 so d6 hinh (5.5a ) so d6 phan dong theo yéu cau. Day 1a
so d6 don gian nhit nhung hiéu qua phanh sé giam nhiéu khi hong dong phanh ciu
trude.

Khi ding cac so db hinh (5.5b, ¢ va d )so do phan dong chéo, so @ phan 2 dong
cho cau trude, 1 dong cho cau sau va so dd phan dong chéo cho cau sau 2 dong cho cau
trude thi hiéu qua phanh giam it hon. Hiéu qua phanh dam bao khong thap hon 50% khi
hong mot dong nao d6. Tuy vay khi dung so do hinh (5.5b va d) luc phanh s& khong ddi
xtng, lam giam tinh 6n dinh khi phanh néu mot trong hai dong bi hong. Diéu nay can
phai tinh dén khi thiét ké hé thong 14i (ding canh tay don am).

So dd hinh 5 .5¢ 14 so 6 hoan thién nhat nhung ciing phirc tap nhat.
* Cac loai va so do dan dong:
Theo loai niang luong sir dung, din dong phanh thuy Iyc ¢6 thé chia 1am 3 loai:

Dan dong tac dong truc tiép : Co cau phanh dugc diéu khién truc tiép chi
bang luc tac dung nguoi lai.

Dan dong tac dong gian tiép : Co cdu phanh dugce dan dong mot phan nho
luc nguoi 141, mot phan nho cac bo tro luc lip song song voi ban dap.

Dan dong dung bom va cac b tich ning : luc tac dung 1én co ciu phanh
1a 4p lyc ctia chat 16ng cung cap tir bom va cac bo tich nang thuy lyc.

Déin djng thiiy luc tic dung truc tiép.

So d6 va nguyén ly lam viéc :
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Hinh 5.6. Dan dong thity luc tac dung truc tiép.
1,8 - Xylanh banh xe 3,4 - Piston trong xylanh chinh
2,7 - Puong 6ng dan dau dén xylanh banh xe 5 - Ban dap phanh 6 - Xylanh chinh
Nguyén ly lam viéc :

Khi nguoi 1ai tdc dung 1én ban dap phanh 5, piston 4 trong xylanh chinh 6 s&
dich chuyén, 4p suét trong khoang A ting 1én day piston 3 dich chuyén sang trai. Do d6
ap suat trong khoang B ciing ting lén theo. Chat 1ong bi ép dong thoi theo cac dng 2 va
7 di dén cac xylanh banh xe 1 va 8 dé thyc hién qua trinh phanh.

Khi nguoi 1ai nha ban dap phanh 5 thi duéi tic dung cua céac 10 xo hoi vi, cac
piston trong xylanh cua banh xe 1 va 8 s€ ép dau tro vé xylanh chinh 6, két thiic mot 1an
phanh.

Déin djng tic dong gidn tiép.

Dian dong thuy luc dung bau trg luc chan khong.

B§ tro luc chan khong 1a b phéan cho phép lgi dung d6 chan khong trong duong
nap cua dong co dé tao luc phu cho nguoi lai. Vi vay, dé dam bao hiéu qua trg luc, kich

thudc cua cac bd tro lyc chan khong thuong phai 16n hon va chi thich hop véi cac xe
c6 dong co cao tc.

So db dan dong thuy luc tro luc chan khong
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Hinh 5.7: So d6 dan dong thuy lyc trg lyc chan khong
1,2 - Puong ong dan dau phanh dén xylanh banh xe 3 - Xylanh chinh
4 - Puong nap dong co 5-Bandap 6-Loc 7 - Van chan khong
8- Canday 9 - Vankhong khi 10 - Vong cao su cta co ciu ty 18
11 - Mang ( hodc piston ) tro lyc 12 - Bau tro luc chan khong
Nguyén ly lam viéc :

Béu trg luc chan khong 12 ¢6 hai khoang A va B dugc phan cach boi piston 11
(hodc mang). Van chan khong 7, 1am nhiém vu : N6i thong hai khoang A va B khi nha
phanh va cat duong thong giita chiing khi dap phanh. Van khong khi 9, lam nhiém vu :
cat duong thong cia khoang A véi khi quyén khi nha phanh va mo dudng thong cua
khoang A khi dap phanh. Vong cao su 10 1a co cdu ty 18 : Lam nhiém vu dam bao su ty
1€ gitra luc dap va luc phanh.

Khoang B cua bau trg luc ludn luén duoc ndi voi duong nap dong co 4 qua van
mot chibu, vi thé thudng xuyén cé ap suit chan khong.

Khi nha phanh : van chan khong 7 mé, do d6 khoang A sé thong véi khoang B qua
van nay va c cung ap suat chan khong.

Khi phanh : ngudi 14i tac dung 1én ban dap day can 8 dich chuyén sang phai lam
van chan khong 7 déng lai cit duong thong hai khoang A va B, con van khong khi 9 m&
ra cho khong khi qua phan tir loc 6 di vao khoang A. Do chénh 1éch 4p suit gitra hai
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khoang A va B s& tao nén mot ap luc tac dung 1én piston (mang) cua bau tro luc va qua
d6 tao nén mot luc phu hd trg cing nguoi lai tic dung 1én cac piston trong xylanh chinh
3, ép dau theo cac 6ng dan (dong 1 va 2) di dén cac xylanh banh xe dé thuc hién qua
trinh phanh. Khi lyc tac dung 1én piston 11 ting thi bién dang ctia vong cao su 10 ciing
tang theo 1am cho piston hoi dich vé phia trudc so véi can 8, lam cho van khéng khi 9
dong lai, giit cho d6 chénh 4p khong d6i, tirc 1a lyc tro luc khong d6i. Mudn ting luc
phanh, ngudi 1ai phai tiép tuc dap manh hon, can 8 lai dich chuyén sang phai lam van
khong khi 9 mo ra cho khong khi di thém vao khoang A. B chénh ap tang 1€n, vong
cao su 10 bién dang nhiéu hon lam piston hoi dich vé phia truéc so véi can 8, lam cho
van khong khi 9 dong lai dam bao cho d6 chénh 4p hay luc tro luc khong doi va ty 1¢
voi lyc dap. Khi luc phanh dat cuc dai thi van khong khi mé ra hoan toan va @6 chénh
ap hay luc tro luc cling dat gia tri cuc dai.

B6 trg luc chan khong c6 hiéu qua cao, nén thuong dugc sur dung trén cac 6 td
du lich va tai nho.

Dén dpng thiiy luc tro lwc khi nén.

Bo tro luc khi nén 1a bd phan cho phép loi dung khi nén dé tao luc phu, thudong
duoc lap song song véi xylanh chinh, tac dung 1én dan dong hd trg cho ngudi lai. BY trg
luc phanh loai khi ¢6 hi€u qua trg luc cao, d§ nhay cao, tao lyc phanh 16n cho nén dugc
dung nhiéu & 6 t0 tai.

So d6 va nguyén ly lam viéc :
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Hinh 5.8. Dan dong phanh thuy luc tro luc khi nén.
1-Bandap 2-Dondiy 3-Cumvankhinén 4 - Binh chta khinén
5-Xylanh luc 6 - Xylanh chinh 7 - Pudng 6ng din dau dén xylanh banh xe

8 - Xylanh banh xe 9 - Pudng éng dan dau dén xylanh banh xe 10 - Xylanh banh
Xe

Nguyén ly lam viéc :

B0 tro lyc gdm cum van khi nén 3 ndi véi binh chira khi nén 4 va xylanh lyc 5.
Trong cum van 3 c6 cac by phan sau :

Co cau ty 1€ : dam bao sy ty 1€ gitra luc dap va luc phanh.
Van nap : cho khi nén tir binh chira di vao khi dap phanh.
Van xa : cho khi nén trong dong dan dong thoat ra ngoai khi quyén khi nha phanh.

Khi tac dung 1én ban dap 1, qua don 2, luc sé& truyén dong thoi 1én cac can cua
xylanh chinh 6 va ctia cum van 3. Van 3 dich chuyén : M& duong ndi khoang A cua
xylanh lyc véi binh chira khi nén 4. Khi nén tir binh chira 4 s€ di vao khoang A tac dung
1én piston ciia xylanh trg luc, hd trg cho ngudi 14i ép cac piston trong xylanh chinh 6
dich chuyén dua dau dén cac xylanh banh xe. Khi di vao khoang A, khi nén dong thoi
di vao khoang phia sau piston cua van 3, ép 10 xo lai, lam van dich chuyén lui sang trai.
Khi Iyc khi nén cén bang véi luc 10 xo thi van dimg lai ¢ vi tri can bang méi, dong thoi
dong luon dudng khi nén tir binh chtra dén khoang A duy tri mot ap suat khong ddi trong
hé thdng, trong tmg véi luc tac dung va dich chuyén cia ban dap. Néu mudn ting ap
sut 1én nira thi phai ting luc dap dé ddy van sang phai, md dudng cho khi nén tiép tuc
di vao. Nhu vay cum van 3 ddm bao dugc sy ty 1¢ gitra lyc tdc dung, chuyén vi cua ban
dap va luc phanh.

Dén dpng thiy luc tro lwc ding bom va cdc bé tich néing.

Bom thity lyc : La nguon cung cap chat 16ng cao ap cho dan dong. Trong din dong
phanh chi dung loai bom thé tich, nhu : banh rang, canh gat, piston hudng truc. Bom
thuy lyc cho ting ap sudt lam viéc, cho phép ting do nhay, giam kich thudc va khoi
luong cuia hé thdng. Nhung ddng thoi, yéu cau vé 1am kin vé chit luong duong 6ng ciing
cao hon.
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B0 tich ning thuy lyc : Dé dam bao ap sudt 1am viéc can thiét cua hé thng trong
treong hop luu lugng ting nhanh & ché do phanh ngit, bén canh bom thiy luc can phai
co cac bo tich nang c6 nhi¢ém vu : tich trit nang lugng khi hé théng khong lam viéc va
giai phong né cung cap chét 16ng cao ap cho hé théng khi can thiét.

So do va nguyén ly lam viéc
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Hinh 5.9. Dan dong phanh thuy luc dung bom va cac tinh ning

1 - Ban dap. 2 - Xylanh chinh 3 - Van phanh. 4 - Van phanh. 5 - Xylanh banh xe.
6 - Xylanh banh xe. 7 - Bo tichnang. 8 - Bo diéu chinh tu dong kiéu ap suit role.
9 - B§ tich nang. 10 — Van an toan. 11 - Bom.

Nguyén ly lam viéc :

Trén cac 6 tO tai trong cuc 16n thudng sir dung dan dong thuy luc véi bom va céac
bo tich nang 3 va 4 1a hai khoang cuia van phanh duoc diéu khién tir xa nhd din dong
thuy luc hai dong vo1 xylanh chinh 2. Khi tdc dung Ién ban dap 1, dau tac dung 1én cac
van 3 va 4, mé dudng cho cht 10ng tir cac bo tich nang 7 va 9, di dén cac xylanh banh
xe 5 va 6. Lyuc dap cang 16n, ap suét trong cac xylanh 5 va 6 cang cao. Bo diéu chinh ty
dong ap suat kiéu role 8 dung dé giam tai cho bom 11 khi 4p suét trong cac binh tich
nang 7 va 9 da dat gia tri gidi han trén, van an toan 10 c6 tac dung bao v¢ cho hé théng
khoi bi qua tai.
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5.2.2.2. DiAn ddng phanh khi nén

Dan dong phanh bang khi nén dugc dung nhiéu & 6 t6 van tai co tai trong c¢d trung
binh va 1én, gém cac cum chu yéu nhu : may nén khi, van diéu chinh ap suét, binh chura,
van phan phéi, bau phanh....

Uu nhuoc diém :
Uu diém :
- Biéu khién nhe nhang, luc di€u khién nho.

- Lam viéc tin cdy hon dan dong thuy lyc (khi c6 ro ri nho, hé théng van c6 thé
lam viéc dugc, tuy hiéu qua phanh giam).

- D& phoi hop voi cac dan dong va co cau str dung khi nén khic nhau, nhu : phanh
ro mooc, dong mo ctra xe, h¢ thong treo khi nén,....

- Dé co khi hoa, ty dong hoéa qué trinh diéu khién dan dong.
Nhuoc diém :
- Po nhay thap thoi gian cham tac dung 16n

- Do bi han ché béi diéu kién ro ri, ap suat lam viéc cua khi nén théip hon ctia chat
1ong trong din dong thuy luc t6i (10-15) 1an. Nén kich thudc va khéi luong cia din
dong 16n.

- S6 lugng cac cum va chi tiét nhiéu.
- Két cau phire tap va gia thanh cao hon.
So d6 dan dong chinh :

Dan dong phanh trén 6t6 don.

So d6 va nguyén ly lam viéc :
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Hinh.5.10. So d6 dan dong 6t6 don khong kéo mode
1 - May nén khi 2 - Van an toan 3- B¢ diéu chinh ap suét
4 -Bo léng loc va tach am 5-Vanbao vé kép 6,10 - Cac binh chira khi nén

7,9 - Cac bau phanh xe kéo 8 - Tong van phan phoi
Nguyén ly lam viée -

Khong khi nén duoc nén tir may nén 1 qua bo diéu chinh ap suat 3, bd ling loc
va tach 4m 4 va van bao vé kép 5 vao cac binh chtra 6 va 10. Van an toan 2 ¢6 nhiém vu
bao vé hé théng khi bo diéu diéu chinh ap suat 3 co su cb. Cac bd phan noéi trén hop
thanh phan cung cap (phan nguén) cia dan dong.

Ttr binh chira khong khi nén di dén cac khoang ctia van phan phéi 8. O trang thai
nha phanh, van 8 dong duong khong khi nén tir binh chira dén cac bau phanh va mo
thong cac bau phanh véi khi quyén.

Khi phanh : Nguoi 1ai tac dung 1én ban dap, van 8 1am viéc : Cit dudng thong céc
bau phanh véi khi quyén va mo dudng cho khi nén di dén cac bau phanh 7 va 9, tac
dung 18n co ciu ép, ép cac gude phanh ra ty sat tréng phanh, phanh cac banh 14i xe lai.
5.3. Lwa chon phwong 4n thiét ké
5.3.1.Chon so @0 phan dong chinh

Tt nhitng phan tich wu nhuwoc diém cua timg so d6 phan dong (duoc trinh bay &
trén) em chon so dd phan chinh trén xe tai nhu sau:

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 134
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 t6 tai co thing kin trén co sé 6 té Hino Serie 300

|
2 / | 3
R ]

Hinh 5.11. So dd phan dong chinh trén 6 t6 tai nhe.
1 - BO phan phan dong (Xilanh chinh )

2,3 — Céc banh xe trudc, sau; 4,5 — Cac dong dan dong.

Vi so d6 phan dong chinh & trén, tuy hiéu qua s& giam nhiéu khi hong dong
phanh ¢ cau trudc. Nhung day 1a so d6 din dong phanh don gian nhét, dong thoi murc
d6 bat d6i xtng luc phanh van nam trong gii han cho phép khi mot trong hai dong dan
dong bi hong.

5.3.2.Chon kiéu din dong phanh

- Tt nhitng phan tich vu nhugc diém cing pham vi st dung ciia cac so d6 dan dong
phanh dugc st dung trén 6 t6 (6 muc 5.2.1.1 va 5.2.2.1 thugc chuong 5) em chon dan
dong phanh bang thay luc.

- V6i pham vi sir dung cua dan dong phanh thuy luc 1a cac 6 t6 du lich, 6 t6 tai c&
nho. Vi 6 to duoc thiét ké c6 tai trong toan bo 1a G=5185[KG] thudc loai 6 t6 tai c&
nho(tai nhe),vi vay day 1a 1y do chinh din dén viéc lya chon dan dong phanh trén 6 t6
tai 1a bang thuy lyc.

5.3.3. Con Kiéu loai co' cAu phanh

Véi xe van tai do phan b tai trong tinh lén truc trudce 1a 30% va tryuc sau la 70%,
nhung do trong tim cao nén hé s6 phan bd lyc phanh K12=1,5567 1a hop ly. Vi vy
nhim gitip cho co cu phanh & cau trudc, cdu sau nho gon ta chon co ciu phanh & cau
trude la:

Sinh vién thuc hién: Lé Nhat Tan Giang vién hudng dan: TS. Luu Puc Lich 135
Nguyén Vian Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 16 tdi c6 thung kin trén co so 6 t6 Hino Serie 300

J
<~

) MWW
Ny S S R

Hinh 5.12. Co c4u phanh cila ciu trudc xe tai
Py, P2 - luc ép; Ni, N2 — phan luc phép tuyén; f.N1, f.N2 - lyc ma sat;
r.— ban kinh tang tréng; a ,b— Khoang cach tir tm truc banh xe dén luc ép.
Uu diém ciia co cdu phanh nay:
- Tang cuong hi¢u qua phanh nho hi€u ung ty ting luc

+ Gudc phanh quay theo chiéu trong (gudc chii dong) sé tu ép sat vao tréng
khi phanh, tao ra lyc phanh 16n hon ma khong can ting luc tac dong tir xy lanh.

+ Co cau co thé khai thac mé-men ma sat dé tu ting luc ép, giup hiéu qua
phanh cao ma can it luc diéu khién.

- Két cau don gian, chi phi thap
+ Khong can nhiéu chi tiét phuc tap nhu phanh dia (caliper, rotor...)
+ D& ché tao, d& bao tri va phil hop véi cac xe ¢b cau triic truyén thong

- Hiéu qua t6t & tai trong 16n va téc d6 thap.Phanh tang trong chiu nhiét t6t hon
trong diéu kién str dung khong lién tuc.

- Hiéu qua phanh truéc quan trong nhat

+ Khi phanh, trong luong don vé banh trude, lam tang lyc bam dudng ctia banh
trudc.

+ Do d6, banh trudc thuong ganh 60—70% hiéu qua phanh, nén can phanh c6
Iuc 16n hon

- Co cAu gudc phanh kép ting kha ning phanh déu
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+ Thiét ké 2 gudc dbi xtng giup phan bd mo-men phanh déu 1én hai phia, 6n
dinh hon trong phanh gép.

+ Phanh gudc chi dong va bi dong phu hop dé dit trude nham tranh tinh trang
quay l1éch khi phanh gip.

Ta chon co cAu phanh sau
Uu diém
- D6 6n dinh cao, luc phanh vira phai

+ Khi phanh, tai trong bi don vé trudce, 1am gidm ap luc 1én banh sau — banh
sau chi can tao luc phanh vira da, khong can qua manh.

+Co ciu nay tao mo-men phanh vira du va 6n dinh, tranh hién tuong banh sau
bi bo cliing gay truogt xe.

- Chi phi thap, cau tao don gian

+ So véi cac loai phanh dia hodc phanh gudc chu dong kép, loai dbi xing nay
dé& ché tao, bao tri ré — thich hop cho banh sau, noi khong yéu cau hiéu suét phanh cyuc
cao.

- Phu hop v6i hé théng dan dong thuy lyc dong bd

+ Do piston dit giita hai gudc, viéc phan phdi luc tac dong déu, d& diéu khién
hon.

- Kha nang hoat dong khi xe chay lui

+ Banh sau thudng chiu luc khi xe chay Iui — co cdu nay c6 kha ning tao luc
phanh gan nhu can bang & ca 2 chiéu quay, nén van dam bao an toan khi Iui.
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Hinh 5.13. Co cau phanh cua cau sau xe tai .

P1, P2 - luc ép; N1, N2 — phan luc phap myén; f.N1, £.N2 - luc ma sat;
ri— ban kinh tang trong; a — Khoang cach tir tAm truc banh xe dén lyc ép;

b — Khoang cach tir tim truc banh xe dén tim quay cua gude.

Sinh vién thuc hién: Lé N}lét Tan
Nguyén Van Linh
Tran Thé Luc
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CHUONG 6. THIET KE HE THONG PHANH

6.1. Thiét ké tinh toan hé théng phanh

6.1.1. Nhiém vu va thong s6 tinh toan thiét ké

Loai 6t Xe tai

Loai dong co Diesel
Trong Iuwong toan bo 5185 [KG]
Phan b6 trén truc Trudc/Sau 1995/3190
Toc do cuc dai cua xe 96.7 [Km/h]
Chiéu dai co so 3375 [mm]
Chiéu cao trong tam khi day tai 1146 [mm]
Ban kinh lam viéc cua banh xe 362 [mm]

6.1.2. X4c dinh momem phanh cén thiét sinh ra ¢ cac co ciu phanh.
6.1.2.1. Xac dinh cac tgoa dong trong tam cua xe

Nhu di tinh ¢ trén theo cac cong thirc nay (phan [3])

_ 4L
G

a (6.1)

L,=a+b (6.2)
a,b : Khoang cach tur trong tam dén truc banh xe trude va sau.
G: Trong luong toan bg xe.
L, : Chiéu dai co so cia xe.

Z,, Z,: Phan lyc phap tuyén tir mit duong tac dung 1én banh xe trudc va

sau. hg: Chi€u cao trong tam cua xe.

O: Trong tam xe.
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Ta co toa d0 trong tam cua xe 1a : a=2,0764m
b=1.2986m
he =1,131m

6.1.2.2.xac dinh momen phanh

2320

9965

Hinh 6.1. Céc lyc tac dung Ién 6 t6 khi phanh.
Khi phanh s& c6 cac luc tac dung 1én xe:
+ Trong luong toan bg 6 t6 G dat tai trong tdm cua xe.

+ Lyc céan lan tac dung Ién banh trudc va banh sau Py, va P;,.

+ Phan lyc thang goc tac dung 1én cac banh xe trudc va sau Zp, va Z,,.

+ Lyc phanh tac dung 1én cac banh xe trudc va cac banh xe sau P,; va B, .
+ Luc can khong khi P, .

+ Lyc quan tinh P, sinh ra do khi phanh s€ c6 gia téc cham dan.
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O day luc phanh P,va P, dat tai diém tiép xtic gitra banh xe va mit dudng va nguoc

chiéu véi chiéu chuyén dong 6 t0, con lyc quan tinh P; dat tai trong tdm va cung chiéu
v6i chuyén dong cur 6 0.
Luc quan tinh P; dugc xac dinh theo biéu thuc sau:

G .
PjZEjp (6.3)

Trong d6: g - gia toc trong truong (g = 9,81[ m/s?)).
jp — Gia toc cham dan khi phanh.

Khi phanh thi lyc can khong khi P, va luc can lan Py va Pp khong dang ke, co
thé bo qua. Sy bo qua nay chi gy sai s6 khoang 1,5 — 2%. Khi d6 phuong trinh c4n bang
lyc khi xe phanh theo phuong song song v&i mét duong 1a:

Pi=Pp1+Pp2 (6.4)

bé str dung hét trong lugng bam cua 6 t6 thi co cau phanh dugc bo tri ¢ cac
banh xe trudc va sau va luc phanh 16n nhat d6i voi toan bo xe la:

Trong dé: ¢ 12 hé s6 bam giita banh xe va mat dudng khi xe phanh khan cap.
Véi hé théng phanh khong c6 trang bi hé théng kiém soat va diéu chinh do trugt banh
xe( ABS hay EBS) thi hé s6 bam khi phanh khan cap chi co thé dat (¢ =0,56+0.68)

Ta chon ¢=0,66.

Xét khi 6 t6 dugc phanh khan cap véi tbe do bat ky cho dén khi ding han (v=0)
thi gia tbc phanh cuc dai, jpmax s& duge x4c dinh tir phwong trinh can bang lyc quéan tinh
khi phanh.

p G

jmax:_'.lmax

G . :
<:> G'¢:E'Jmax :> Jmax :q)g (6'6)'

Phuong trinh cin bang mémen tai O; khi phanh véi gia tc cham dan 16n nhat.
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Zp2.Lo + Pjmax.hg - G.a =0
Zp2 Lo+ G P he-Ga=10

G.(a-¢h
2,, === 6.7)
0

Phuong trinh c4n bang mémen tai O, khi phanh véi gia tdc cham dan 16n nhat.

—ZP].L() + ijax.hg + Gb = 0
ZpLo+ G.® hg+ Gb=0

G.(b+¢@.h
z, = Sbreho) L;” 9) (6.8)
Trong luong tac dung 1én mdi banh xe trudc va sau khi phanh 1a:
G.(b+¢h
G,, - G.(b+ph,) (6.9)
2.1,
G.(a—¢.h,)
G,=——"2% 6.10
bx2 2L0 ( )
Thay céc gia tri vao (6.9), (6.10) ta duogc:
G, - 51850.(1,2986 + 0,66.1,146) _15784,9653 [N,
2.3,375
G, , - 51850.(2,0764 —1,131.0,66) _10140,0347 [N].
2.3,375
Luc phanh yéu cau & mdi co cdu phanh banh xe trudc duoc xac dinh bang:
Pt = Gpa-@ (6.11)
= 15784,9653.0,66 = 10418,0771[N].
Luc phanh yéu cau & mdi co cdu phanh banh xe sau duoc xac dinh bang:
Rz =Gpo-@
(6.12)
= 10140,0347.0,66= 6692,4229[N].
Momen phanh yéu cau & mdi banh xe trudc 1a:
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M, =P,-R,, (6.13)
Trong do6: Rux — Ban kinh 1lam vi¢c cia banh xe.
Rox =362 [mm] = 0,362 [m].
Thay cac gia tri vao (6.13) ta co:
Moémen phanh yéu cau & mdi banh xe trudc la:
M,,, =10418,0771.0,362 =3771,3439 [N.m].
Momen phanh yéu cau & mdi banh xe sau la:

Miyz = PoRic (6.14)
=6692,4229.0,362 = 2422,6571[N.m].

6.1.2.3. Hé s6 phan bd lwc phanh Ién trén cac truc banh xe

Thuc té momen phanh sinh ra ¢ cac banh xe 12 do co cau phanh lap dit & banh xe
sinh ra. Co cau phanh sinh ra & cic banh xe c6 nhiéu kiéu, vi vy néi chung trén mot
chiéc xe ¢6 thé co cac co ciu phanh khac nhau ddi véi cac truc banh xe trude va truc
banh xe sau. Ngay ca khi kiéu co ciu phanh giéng nhau nhung két cau va kich thudc cu
thé van c6 thé khac nhau tiy theo momen phanh yéu cau phan b trén cac truc nhu da
tinh & trén.

Vi vay dé c6 co s& chon co cau phanh hop 1y, thi trude hét can dénh gia ty sé phan
bd momen phanh 1én tryc trudce va truc sau theo h¢ sb phan bd luc phanh K12 nhu sau :

M
K, =-—bd (6.15)
be2

_3771,3439

=—————=1,5567
2422,6571

6.1.3. Tinh toan co cAu phanh truéc
6.1.3.1. Tinh toin co ciAu phanh truéc theo phwong phap hoa dd

xac dinh gécS va banh kinh ciia lye tong hop 1én ma phanh

COS2/3, —C0S2p3,

tgo = - .
23, +sIin25, —sin2p,
(6.16)
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COS2f —cos2p3, c0s2.16 —cos2.136

2, +sin2f, —sin 2/, z_(”l';éo) 1 sin2.16—sin2.136

=0,1422

Trong do
Z 1=16°- La gbc tinh tir tim chdt ctua gudc phanh dén chd tAim ma sat
Bor=120°- Géc 6m cita tim ma sit
B =B+ Booy6°+120°=136°

Bén kinh # cua lyc tong hop

o= 2r.(cos B, —cos f3,)
By’ +5in° B, = 23,C0S(B, + B,)sin
(6.17)

2.145.(cos16 — c0s136)

=191,57[mm]

P20
\/(7[1'80 )2.5in?120 - 2.2,09.cos(152).sin120

Theo tai liéu dudng [2]
d, =(0,8+0,9)r,, =0,8.362 = 290 [mm]

Chon d, =290 [mm]

Ban kinh tang tréng

I =$:@:145[mm]
2 2
Xac dinh lwc can thiét tic dung 1én gudc phanh bing phwong phap hoa d6

Khi tinh toan co ciu phanh chung ta can xac dinh lyc P tic dung 1én gudc phanh
dé dam bao cho tong momen phanh trudc va gude phanh sau bang momen tinh toan ctia
mdi co cau banh xe

Khi d3 chon trudc cac thong sb két ciu chung ta tinh dugc gdc va ban kinh nghia
1a x4c dinh duoc hudéng va diém dit luc N
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Luc R 1a luc téng hop cua N va T. Luc R tao voi luc N goc P Goc P duoc xac
dinh nhu sau:

T, = u (6.18)

tgp, =+
9o, N,

Véi 14 hé sb ma sat gitra tim ma sat voi tang trong, thudng 1 1= 0,3. Nhu thé
la chiing ta xac dinh dugc goc ¢,=16,7 do nghia la xac dinh dugc hudng cua R, Goc ¢,

ma trudc va ma phanh sau déu bang nhau vi c¢6 cung h¢ s6 ma sat nhu nhau
Nhu vay 1a m6 men sinh ra ¢ co cau phanh cua mot banh xe sé 1a

M, =M, =M, =R, +R,.l = (R +R,)K, (6.19)

Bén kinh r, dugc xéac dinh theo cong thirc

U
ro = pﬁ (620)
A _191,57—22 _ _ 55,04 [mm)

o :p',/lﬂﬂ J1+0,32

Vi chon géc 6m S, clia tim ma sat ma trudc va ma sau bang nhau nén ban kinh
p dit luc tong hop 1a nhu nhau va I bang nhau

Xay dung hoa do lyc cia co ciu phanh trudc va co ciu phanh sau vi xi lanh nhu
nhau nén lyc P day gudc phanh 13 nhu nhau.

X4y dung hoa dd lwc phanh

1.X4c dinh cac thong sd hinh hoc cua co ciu phanh va vé so do theo dung ty 18,
Veé cac luc P

2. Tinh goc ¢ va ban kinh @, tir d6 x4c dinh diém dit cta lyc R

3. Tinh goc# va vé phuong ciia lyc. Kéo dai puong cua va R’ va P cat nhau tai O,
kéo dai phwong ciia P va R” cat nhau tai O”’.

Dé xac dinh phuong ciia U can luu ¥ rang, ¢ trang thai can bang tong cac luc tac
dung 1én gudc phanh bing 0:

—_— = —

P+R+U =0
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Vi vay 3 luc nay phai tao thanh tam giac luc khép kinh. Nghia 13, né kéo dai 3 lyc
nay thi chiing ta phai cit nhau tai 1 diém, d6 chinh 1a cac diém O’ va O”. Nhu vay dé

xéc dinh phuong cua cac lyc U chi can noi O’ voi O, vaO” véi O,

4. Trén hinh v¢, léy 2 doan P bé’mg nhau, dat song song, nguoc chiéu. Tir céac luc P
nay dung tam giac luc cho cac gudc phanh bang cac vé& cac duong song song véi cac luc
R va U di c6 trén hoa dd.

5. Do truc tiép trén hinh cac doan R’ va R” va tinh ty 1¢

VI & day cdc ma phanh c6 diém dét luc riéng 1¢ d61 xtrng vé hai phia nén cdc ma
phanh chiu luc gidng nhau vi vady chi can v€ hoa do6 luc cho mot ma phanh.

Hinh 6.2. Hoa dd luc cta co ciu phanh trudc

Ta do duogc kich thudce cua R, trén hinh vé ta dugc

R =383,5 mm
U’=294,2mm
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P’=97,8mm
R=R,= MR, = 3681,8645 =34,26(N.m) = 34260[ N.mm]
2.1, 2.55,04
K =R 3844717 g9 335
R 383,5

6. Dua trén céc gia tri cua R’ va R” va cac kich thudce trén hinh vé ta tinh ty I¢ xich
roi tir d6 tinh gia tri cac luc con lai la P,U’,U”.

O co céu phanh trudc ta co:
U’=U"=294,2.89,335 =26282,357 [N]
P’=P=97,8.89,335 =8736,963 [N]

6.1.3.2. Tinh toan co ciu phanh trudc theo phwong phap giai tich.

Kiéu co cdu phanh & cau trude 1a kiéu tréng gudc co tinh ddi ximg hoan toan vé
phuong dién két cau qua tim quay banh xe.

Vi vy momen ma st cua tang tréng duoc tao ra bai hai gude co gia tri hoan toan
gidng nhau véi cac dic diém nhu sau:

+ Hai gudc st dung hai co ciu ép riéng biét boi hai xy lanh don b tri vé hai phia
khac nhau.

+ Hai gudc ctia co cdu phanh c6 tim quay cua diém twa c6 dinh duoc bd tri vé hai
phia khéac nhau.

Do tinh chat d6i xtng d6i véi tAm quay banh xe, nén cong thirc xac dinh mo-men
ma sat ciia hai gudc tac dung 1én tang tréng c6 cong thirc tinh hoan toan giéng nhau.

LTS (6.21)
A—-uB

=t (6.22)
A, — 1B,

Trong do:
Mg1, Mg: mOdmen ma sat do hai gudc ¢ cau trude tao ra.

P1, Pa: Iyc ép tir piston tac dung 1én hai gudc phanh
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A1,B1, Az, By: dai lugng dat trung cho tham sb két ciu va qui luat phan b ap
suét trén gudc phanh.
h1, ha:khoang cach tir tAm quay cua gube dén lyc ép.
Viy mémen phanh do hai gudc tao ra cho mét tang trong dugc xac dinh bing

momen tong nhu sau:

- P.h.u N P,.h,.u (6.23)
A-uB A -uB,

Gia str duong kinh hai piston trong xi lanh 13 nhu nhau thi cac luc ép P, P bang
nhau va bang luc ép P do ap suit dau trong xi lanh tao ra cho piston.Va gia thiét kich
thude cua hai gude va ca hai ma déu gidng nhau (A1 = A2 =A va B; =B, =B va h; =hy),
thi momen phanh do hai gudc tao ra cho tréng phanh dugc xac dinh nhu sau:

P.h.u

MPT :MP1+MP2 :ZIA—,U.B

(6.24)

D¢ tinh todn ta can xac dinh céc thong s6 dua vao so do tinh toan co cau phanh
guoc.

a
L2 Ty

Hinh 6.3. So d6 tinh toan co ciu phanh gudc.
+ P: Luc ép tir piston tac dung 1én gudc phanh
+ au, a2:1a cac thong sd két cau vé goc dit dau cudi ciia tAm ma sat( ta lay theo
B va ;)

+ a: Khoang céach tir tAm truc banh xe dén lyc ép (P).
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+ b: Khoang cach tir tAm truc banh xe dén tim quay cua gude.
+ h: Khoang cach tir tim quay cta diém ty ¢ dinh dén phuong luc ép P.
+ r¢: Ban kinh tang trong
+ S: Khoang cach tir tim quay cua gubc dén tm truc banh xe.
+ ap: Goc dit tam quay ctia gudc phanh.
Xéc dinh ban kinh tang trong (rv).
V6i ban kinh banh xe Rox =0,35 [m] theo dé bai, cin c vao tai liéu [1] ta c6 thé

chon D¢ nhu sau:

D, =0,8.R, =0,8.0,362=0,29 [m)]. (6.25)

Suy ra: I‘tz% 0.29

=——=0,145 [m].
> [m]

Vi ban kinh tang tréng r, =0,145 [m], thi khoang cach tir tAm quay banh xe dén
phuong cia luc ép P c6 thé x4c dinh nhu sau:

a=0,8.r =0,8.0,145=0,116 [m]. (6.26)

Véi dudng kinh tang tréng D=2.1. thi theo tai liéu [1] khoang cach h duoc xac dinh
nhu sau:

h=0,8.D,=0,8.0,29 =0,232 [m]. (6.27)

Véi khoang cach h=0,224[m] va a=0,112[m] thi khodng cach b dugc xac dinh nhu
sau:

h=b+a=b=h-a=0,232-0,116 = 0,116 [m]. (6.28)

Khoang cach tir tim quay diém tua c6 dinh ctia gudc dén tim quay banh xe (s).

s 08.r,

6.29
cosa, (6.29)

Chon o =14 1a goc dit quay tAm diém tua cd dinh cua cd dinh cua guéc phanh
(lwu ¥ khi tinh phai d6i do sang radian)

0,8.0,145

Thay gia tri vao (6.29) ta dugc: S= -—=0,12 [m].
cosl4
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Céc thong sb kich thudc A va B ¢ thé xac dinh theo thuyét ap suat phan bd déu(q
= const) nhu sau :

s Sin(Lal)
A=>(coss + p.8in ).

I a, —a,
2

+ a1, a2 1a cac thong s6 két cau ve goc dit dau — cudi cua tdm ma sat ,tinh bang

(6.30)

Trong do6 :

[rad]. Trong tinh toan thiét ké, co thé chon cc gdc au, aa theo kinh nghiém sao cho
hidu s& (@, —0y)~90° +120°. Chon a1 = 16 va o = 136° tirc 1a (az - our) = 120°.
hay 2n/3[rad].

+ 1 : hé s6 ma sat truot gitra ma phanh va tréng phanh, theo tai liéu [1]
1 ~0,30-0,33ta chon u=0,33.

+ & : Goc dit cua phuong hop luc phap tuyén khi 4p suat phan bd déu va duoc
xé4c dinh theo biéu thuc sau :

7 (o, +a,)
2

S= (6.31)

Chon a1 =16° va a =136° (theo tai liéu [1])
Thay gia tri ctia a1 va o2 bang gia tri [rad] vao (6.31) ta duoc:
7 —(16+136).

5= > 180 _ 0 244 [rad].

T cac gia tri s, 1y, 8, a1, oo, 1 da tinh dugc ta thay vao cong thure (6.30):

2,3736-0,2793

0,120 sin( 5 )
A=—""—(cos(0,224) +0,33.sin(0,224). =0,719.
0,145 (cos(0,224) +0, (0,224) 2,3736-0,2793 ’
2
Va B =1 [Theo tai liéu [3]].
Xéc dinh lyc ép can thiét ctia co cau phanh trude:
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P.h.u
A—uB

ta co: Mo =My, + M, =2.
Theo ly thuyét thi mémen phanh cila co cau phanh can sinh ra s& phai bang momen
phanh yéu cau & mdi banh xe nén.
Mer =My, (6.32)
Vay M, =3771,3439 [N.m].

ta suy ra luc ép can thiét ctia co cAu phanh trudc P.

o Mo (A= uB)

Tu cong thirc (6.32)ta suy ra:
2.h.u

(6.33)

Thay cac gia tri Mpr, A, B, h, p vao (4.13) ta duogc:

p_ 3771,3439.(0,719-0,33.1)
2.0,232.0,33

=9581,066 [N].

Vay momen phanh do céc guoc tao ra cho mgt tang trong & cau trudce:

Phu M, 3771,3439

A—uB 2 2

= Tur 2 phuong phap ma ta di tinh thi ta thay tinh co cdu phanh theo phuong
phap d6 hoa 1a t6i wu va hop li nhit. Nén ta s& sir dung phuong phap do hoa dé tinh toan
cho thiét ké dan dong phanh.
6.1.4. Tinh toan co cu phanh sau
6.1.4.1.Tinh toin co cau phanh sau theo phwong phap d6 hoa

xac dinh gécS va banh kinh cia lwe tong hop 1én ma phanh

Ma Truée clia co' cAu phanh sau:

g5 = Cos23 —cos2p,
2, +sin2p3 —sin2p,

(6.34)

B,=16°- La goc tinh tir tim chdt ciia gudc phanh dén chd tAm ma sat

B,=120°- Géc 6m cua tam ma sat
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B, = B+ f,=16°+120°=136°

COS2p —cos2p5, c0s2.16 —cos2.136

9o’ = . . = 120 =0,1422
2, +SIN2[5 =SIN2f, 5 (720N | 6in2.16—sin2.136
180
Ban kinh p cua luc tong hop
2r.(cos g, —cos f3,) (6.35)
Jﬁo +in’ i, — 23, 0s(f, + 3,)sin 5,
, 2.145.(c0s16 — cos136) 191, 57[mm]

P10,
\/(”1 )2.5in2120 — 2.2,09.c0s(L52).5in120

Ma Sau ciia co cAu phanh sau
f,=26°- La gbc tinh tir tim chdt ctia gudc phanh dén chd tAm ma st
B,=100°- Géc 6m clia tim ma sat
B, =B+ [,=25°+100°=135°

5" = Cos2p, —cos2p, C0s2.26 —0s2.126

_ _ - =0,1768
2B, +sin23, —sin2p, 2(”1 )+5in2.26 —sin2.126

Ban kinh p cua lyc tong hop

2r,(cos S, —cos f,)
P B+ s fy — 25, c05(f, + B)sin
(6.36)

. 2.145.(cos 26 — c0s126)

p"=
\/(7[1;(())0) n2100—2. (%) cos(152).sin126

=184,704[mm]

Xac dinh Iwc cin thiét tic dung 1én gudc phanh bing phwong phap hoa d6
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Khi tinh toan co ciu phanh chung ta can xac dinh lyc P tic dung 1én gudc phanh
dé dam bao cho téng momen phanh trude va gude phanh sau bang momen tinh toan cta
mdi co cau banh xe

Khi d3 chon trude cac thong sb két cau chiing ta tinh dugc goc va ban kinh nghia
1a x4c dinh duoc hudéng va diém dit luc N

Luc R 1a luc téng hop cua N va T. Luc R tao voi luc N goc P Goc P duoc xac
dinh nhu sau:

=i (6.37)

[y

Véi p 14 hé sb ma sat gitra tim ma sat voi tang trong, thuong 1a 1= 0,3. Nhu thé
la ching ta xac dinh dugc goc ¢, =16,7 do nghia l1a x4c dinh dugc hudng cua R, Goc ¢,

ma trude va mé phanh sau déu bang nhau vi c6 cung h¢ s6 ma sat nhu nhau
Nhu vay 1a m6 men sinh ra ¢ co cau phanh ciia mot banh xe s¢€ 1a

M, =M, =M, =Rl +R,.l, = (R +R,)K, (6.38)

Ban kinh r, dugc x4c dinh theo cong thirc

£ (6.39)

Ma truéce cia co cau phanh sau

. A 0.3
r,'= p.———=191,57.——— =55,04[mm]
RN T J1+0,32
M3 Sau ciia co’ cAu phanh sau
no o 184704, 03 _ 53,074[mm]

0 s N J110,3

Vi chon goc dm S, cua tam ma sat ma trude va ma sau bang nhau nén ban kinh

p dat Iyc téng hop 1a nhu nhau va I bang nhau

X4y dung hoa dd luc cua co cAu phanh trudc va co cdu phanh sau vi xi lanh nhu
nhau nén lyc P day gubc phanh 13 nhu nhau.
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X4y dung hoa dd lwc phanh

1.X4c dinh cac thong sb hinh hoc cua co cau phanh va vé so d6 theo dung ty 1¢,
V@ cac luc P

2. Tinh gbc 8 va ban kinh # , tir d6 x4c dinh diém dat cta luc R

3. Tinh goc ? va vé phuong cia luc. Kéo dai puong cuia va R’ va P cit nhau tai O,
kéo dai phuong ciia P va R” c¢it nhau tai O”.

Pé xac dinh phuong cta U can luu ¥ rang, & trang thai can bang tong céac luc tic
dung 1én gudc phanh bang 0:

P+R+U =0

Vi vdy 3 lyc nay phai tao thanh tam giac luc khép kinh. Nghia 13, néu kéo dai 3
Iyc nay thi chung ta phai cit nhau tai 1 diém, d6 chinh 14 cac diém O’ va O”’. Nhu vay
dé xac dinh phuong ctia cac lyc U chi can ndi O’ véi O, vaO” véi O,

4. Trén hinh vé, léy 2 doan P bﬁng nhau, dat song song, ngugc chiéu. T cac luc P

nay dung tam giac lyc cho cac guoc phanh bang cac vé cac duong song song voi cac luc
R va U da co trén hoa do.
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Hinh 6.4. Hoa dd luc cua co ciu phanh sau
5. Do truc tiép trén hinh cac doan R’ va R” va tinh ty 1¢

VI & day cac ma phanh c6 diém dat luc riéng 1¢é d61 xtrng vé hai phia nén cdc ma
phanh chiu lyc gidng nhau vi vady chi can v€ hoa do6 luc cho mot mé phanh.

Ta do duoc kich thudc ciia R1 trén hinh v€ ta duoc
R’=144,7 [mm]; R’=383,5 [mm]; U”’=55 [mm]; U’=294,2 [mm] ; P’=97,8 [mm]

K=2 3935 ;65
R" 1447

Giai hé phuong trinh trén ta tinh dugc gié tri cia cac lyc R’ va R

= R.r+R"I,=M
(6.40)

R'-kR"=0 (6.41)

P

= R'.0,05504 + R".0,053074 = 2422,6571
R'-2,65.R"=0

= R'=32272,86641(N)
R"=12178,4402(N)

Ty 1é xich t = S189712 _ g3 7167
385,5

6. Dya trén céc gia tri cia R’ va R” va céc kich thudce trén hinh ve ta tinh ty 1€ xich
roi tir d6 tinh gié tri cac luc con lai 1a P,U’,U”.

O co c4u phanh sau ta co:
U”=83,7167.55 =4604,4185 [N]
P°=83,7167.97,8 =8187,4933 [N]
U’=83,7167.294,2=24629,4531 [N]
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6.1.4.2. Tinh toan co cAu phanh theo phwong phap giai tich
Kiéu co cdu phanh & cau sau 13 kiéu trong gudc véi hai gudc c6 cling chung co cau
¢ép la xy lanh kép.

D4y 1 loai co ciu phanh kiéu tang trongdon gian nhét, c6 tinh ddi xtmg vé phuong
dién két cdu qua mit phing dbi xtmg thang ding. Tuy nhién moment ma sat dugc tao ra
bdi cac gude s& c6 gia tri khac nhau do tinh chét tach/siét cua cac gude ddi voi tang trong
phu thudc chiéu quay banh xe.

Cong thirc xac dinh mo-men ma sat cua hai gudc tac dung 18n tang trong nhu sau:

Véi gube tu siét (luc ép P1 tir piston tao ra moment quay 14 cing chiéu véi chiéu
quay tang trong ).

P.h,.
o= H (6.42)
A — B,
Trong do:
+ P1: Lyc ép tir piston tac dung 1én gudc tu siét
+ A1, Bi: Pai lugng dic trung cho thong sd két cAu va qui ludt phan bd ap suit
trén ma phanh ctia gudc phanh tu siét.
+ hy: khoang cach tir tim quay cta gudc dén e ép.
- Vi gube tu tach ( luc ép P, tir piston tao ra moment quay 1a ngugc chiéu véi
chiéu quay cua tang trong ).
P,.h,.
4= _dlh-H (6.43)
A, +uB,
Trong do:
+ P2: Luc ép tir piston tac dung 1én gudc ty tach.
+ A, Bo: Pai lugng dic trung cho thong s6 két cau va qui luat phan b ap suét
trén ma phanh cta gudc phanh tu tach.
+ hy: Khoang cach tir tim quay ctia gudc dén luc ép.
- Vay momen phanh do hai gudc phanh & co cdu phanh cau sau tao ra cho tang

trong dugc xac dinh bang mo-men tong:
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_ R " Pyhy.u
Ps —
A-uB A +p1B

Gia sir cac luc ép P1 va P» 1 bang nhau va bang P, dong thoi kich thude cia hai

(6.44)

gudc va ca hai ma phanh déu gidng nhau (A1=A,=A, Bi=B,=B, h;=h,=h) thi mémen
phanh do hai gudc tao ra cho tréng phanh la:

Mo =P.h.u L + !
A-uB A+uB

2A

Theo 1y thuyét thi mémen phanh ciia co cau phanh can sinh ra s& phai bing momen
phanh yéu cau & mdi banh xe nén.
Mps =My, (6.46)
Vay: M, =2422,6571 [N.m]

Tir cong thirc (6.44) ta co6 thé suy ra cong thire tinh luc ép yéu cau ddi véi co cau
phanh kiéu tréng gubc & cau sau:
M pS-(AZ —,le.Bz)

P— 6.47
2.Ah.u ( )

Thay céc gia tri Mps , A, B, h, u vao (6.47) ta dugc:

b _ 2422,6571.(0,719% —0,33%.1%)

~8979,584 [N].
2.0,719.0,232.0,33

Moémen phanh do gubc phanh tu tach tao ra cho tang tréng & mot co cau phanh
clia cAu sau:

_ Phu
2 A+B.u

(6.48)

Thay cac gia tri P, h, A, B, p vao (6.48) ta dugc:

_8979,584.0,232.0,33
92 0,719+1.0,33

= 655,364 [N.m].

Moé-men phanh do gudc phanh ty siét tao ra cho tang tréng & mot co cau phanh
clia cau sau:
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_ Phu

= 6.49
= A_Bu (6.49)
Thay céac gia tri P, h, A, B, n vao (6.49) ta duogc:

_8979,584.0,232.0,33
o 0,719-1.0,33

=1767,293 [N.ml].

= Tir 2 phuong phap ma ta di tinh ra thi ta thiy tinh co cAu phanh theo phuwong
phap d6 hoa 14 tdi wru va hop 1i nhat. Nén ta sé& str dung phuwong phap d6 hoa dé tinh toan
cho thiét ké dan dong phanh.

6.1.5.Kiém tra hién twong tu xiét

Khi thiét ké va tinh toan co cAu phanh can phai tranh hién tuong tu xiét. Hién tuong
tur xiét xay ra khi ma phanh bj ép sat vao trong phanh chi bang luc ma sat ma khong can
tac dong luc P cua dan dong 1én gudc phanh. Néu hién twong niy xay ra thi khi nguoi
lai thoi phanh nhung xe van bi phanh do vay day la hién twong cin tranh d6i v6i hé
thong phanh. Trén ta thay hién twong tu xiét s& khong xay ra khi phuong cia luc R di
qua phia trén tdm quay ctia gudc phanh. Khi thoi phanh (tirc 1a khi d6 thoi tac dong cua
Iuc P), phan lyc R tir trong phanh vao gudc phanh s& dwa mé phanh vao vi tri ban dau
(vi tri khong phanh). Nguoc lai néu phuong cua lyc R di qua tAm hodc dudi tAim quay
ctia gudc phanh (ma diéu nay chi xay ra doi véi gude phanh bén trai) thi ban than lyc R
cling 1am cho gudc phanh quay sang trai. Khi d6 momen phanh s& ting 1én v6 han va
néu ngudi 1ai nha phanh thi xe van bi phanh. Gudc phanh bén phai (tirc gudc phanh phia
sau theo chiéu tién cua xe) khong bao gid c6 hién tuong tu xiét.

- Ta ¢6 cong thirc tinh momen phanh doi véi guoc trudc

M’ = u.p.(c.cosa+a)
P c.(cosS + usind) — u.p

(6.50)

Biéu thirc trén cho thay, Néu c.(cosS + usind) — u.p thi M o, Diéu nay co
nghia 14 moomen phanh trén gudc phanh phia trudc s& trd nén vo cing 16n, ddy chinh
13 hién twong tu xiét. V6i didu kién dé xay ra hién tuong tu xiét la:

C.C0SO
H=— (6.51)
p —C.C0SO
Trong do
c- Khoang cach tir tim banh xe dén tam chét
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a  0,8.145

= = =117,789
cosl0 cosl0

Chon c= 120 [mm]
Theo tinh toan ¢ trén ta co
6=8,09
p=191,57 [mm]

Trén hoa dd lyc phanh ta thdy rang néu dudng kéo dai cua phuong R’ di qua hodc
nam dudi tAm quay ctia gudc phanh O thi s& xay ra hién tugng tu xiét

0,12.cos8,09

= =1,6327
0,19157-0,12.cos8,09

U

Vay ©=1,6327 > 0,3. Nén gudc trudc ciia co cau phanh khong xay ra hién tuong
tu xiét

6.1.6. Xac dinh kich thwéc ma phanh

Kich thuéng ma phanh dugc chon trén co sé dam bao cong ma sat riéng, ap suit
trén ma phanh, ty sb trong lugng toan bd ctiia 6 t6 trén dién tich toan bd clia cac ma
phanh va chét do lam viéc cta co cdu phanh

Déi véi co cau phanh gude
Chiéu rong ma phanh b. Chon b= 80 [mm]
Ban kinh tang trong r, =145[mm]

6.1.6.1.Xac dinh cong ma sat rieng L xac dinh trén co' s¢' ma phanh thu toan bg
dong ning ciia 6 té chay véi toc dd bit dau phanh nhu sau
Theo cong thirc ta co

= (6.52)

R
2

Trong do:

G- trong luong cua 6 t6 khi day tai

Vo. van toc cta 0 t6 khi bit dau phanh
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V, =50+60[km/ h] lay V,=60 [km/h] =16,67 [m/s]
g- 1a gia toc trong trudong

F, - Di¢n tich toan by cadc ma phanh & tat ca cac co cau phanh cta 6 to

Fo=3 A (6.53)

Déi v6i xe HINO ¢6 tai trong la 5185 Kg 1a loai xe HINO c6 2 céu,Véy m=8
Ciau truéc:
F, =4.2,09.145.80 = 96976[mm”]
Caiu sau:
F. =4.2,09.145.80 = 96976[mm?]
Dién tich toan by cia mé phanh trén 6 t6
F = F +F, =193952[mm?]=0,1939 m’

Thay vao cong thirc trén ta c6 dugc

2 2
L _R_GV’ _518501667° . .\
2 2gF, 29,810,1939

L<[L]=(4+10)J/m’
Viy cong ma sat riéng nam trong gidi han cho phép.

6.1.6.2. Tinh ap suit trén bé mit ma phanh

Ap suit trén bé mit ma phanh duoc xac dinh theo cong thirc sau

Mp . 2
q:ms[q]zl,STZMN/m (6.54)
b.r?.p,

Trong do

M, - 1 m6 men phanh ctia mdt ma phanh

O co ciu phanh truée
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M, = Mszl _ 3771’23439 ~1885,6719[N.m]

Thay vao ta c6

o = 1885,6719
' 0,3.0,14520,08.2,09

¢, =L 788MN /m’ <[q] =1,5+2MN /m’
O co ciu phanh sau

M., = Mszz _ 24226571 _1211,3285[N.m]

1211,3285

q, = . —~1,1486
0,3.0,145%0,08.2,09

=1,1486MN / m? <[q] =1,5+2MN / m’

Vay ép suat trén bé mat ma phanh cua banh trudc va banh sau ddm bao yéu cau
tinh toan.

6.1.6.3. Tinh nhiét phat ra trong qua trinh phanh
Trong qua trinh phanh, dong ning cta 6 t6 chuyén thanh nhiét ning o tréng phanh
va mot phan thoat ra moi trudng khong khi, phwong trinh can bang nang luong la

GVV

=m, ct+ijd (6.55)
g

Trong truong hop phanh ngit thoi gian phanh rit ngin nén luong nhiét toa ra ngoai
khong khi rat nho, c6 thé bo qua duoc khi do:

t' = G =V,) <15’ (6.56)
2.g.m.c
t- Sy ting niét d6 trong phanh khi phanh
G-Trong luong toan b cia 6 to khi day tai

c- nhiét dung riéng cua tréng phanh lam bang gang c= 500 [J/kg.do]
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m, - khéi luong trong phanh va cac chi tiét bi nung néng

V,;V, - tbc d6 dau va cudi clia qué trinh phanh véi V, =30km/h thi V,=0 khong
qua 15°

Ta suy ra duoc khdi luong tréng phanh

m, > M (6.57)
2.g.r.C

5185(8,33° —0°)
m, = =
2.9,81.15.500

2,44[kg]

Trén thuc té khéi luong cac phanh va cé chi tiét bi nung nong 16n hon 2,44 [Kg]
do d6 dam bao co cau phanh thoét nhiét tét.

6.1.7. Tinh bén trong phanh
Ap suat trong trong phanh dugc tinh theo cong thirc
q= M," __R'f
HbEpy  ubr’p

(6.58)

Trong do

M, - moomen phanh do gudc trudc va gudc phanh sau sinh ra tinh cho banh

sau
M, =8187,4933N= 818,7493Kg
b- chiéu rong cia ma phanh: b= 80mm
I - ban kinh trong phanh: r,= 145 mm
B, - gbc 6m cia tAm ma sét tinh theo radian 3,= 2,09

g M _ 811,441
b B, 0,3.0,08.0,1452.2,09

=769419,9015Kg / m* = 76,9419Kg / cm?

Ung suat hudng tdm tinh theo

2 2
a b
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Ung suat tiép tuyén tinh theo

a’ b2
bf S0+ (6.60)

O't_

Trong do
a’- ban kinh trong cua tréng phanh: a’=14,5 [cm]
b’- ban kinh ngoai cta tréng banh: b’= 20 [cm]
r- khoang cash tir tim dén diém can tinh khi r=a’=14,5 mm thi o, va o, dat
cuc dai

Ung suat huéng tam tinh theo

g.a’ b?, 76,9419.14,5 20° )
o =—"—01-=)= 1— = —76,9419(Kg / cm
" bz—az( r2) 20% 14,5 ( 14,52) (Kg )

Ung suét tiép tuyén tinh theo

a’ b? 76 9419 14,5° 20°
1+ —)= =162,1964(Kg / cm?
( ) ?_14.5 1+ n 52) (Kg )

Tir d6 ta c6 ing suat twong duong 13

O =+|0% +40?, =[162,1964% + 4.(~76,9419)? = 223,5797 ( Kg /cm?)

Pé dam bao an toan ta lay them hé sb an toan n=1,5 :
=1,5.223,5797 = 335,3696(Kg / cm?)

Tréng phanh duoc 1am bang gang CX 18-36 co [c,,1=1800(Kg /cm?). Vay ta
thy trong phanh du bén.

Giang vién huéng dan: TS. Luu Pirc Lich 163
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6.2. Tinh toan va thiét ké din dong phanh

6.2.1. Hanh trinh dich chuyén diu piston xilanh cong tic ciia co ciu ép

| ¥

Hinh 6.5. So d6 dan dong phanh

Trong truyén dong phanh dau, dé tao ra luc ép cho co cau phanh ta thuong dung
piston dé truyén luc ép (P) 1én gudc phanh.

Doi voi ki€u co cau phanh gudc: hanh trinh dich chuyén cta piston cong tac
x[mm]cua co cau ép dugc xac dinh :

6,+0, la+b
X — ( 0 m )( ) (6.6 1)
b
Trong do:
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+ 8o: Khe ho hudng kinh trung binh giira tréng phanh va ma phanh.
Theo kinh nghiém 6, = 0,5+0,6(mm), vdy chon ¢, =0,5 (mm).
+ 8m: D6 mon hudng kinh cho phép ciia ma phanh va tréng phanh.
Khi lwong mon huéng kinh dat dén gia tri cho phép nam trong khoang
(1,0 +1,2)mm thi hanh trinh ban dap s& dat gia tri cuc dai cho phép [S,, ] ma tai d6 can
phai diéu chinh lai khe ho hudng kinh trung binh &, .
Ta chon 6, =1,0[mm].
Vi1 khoang cach a =b =0,116 [m], dugc tinh ¢ trén
Thay cac gia tri do, Om, a, b vao (6.36) ta duogc:

. (0,5+1).(116+116)
116

=3[mm].

6.2.2.Xac dinh dwong kinh xilanh chinh va xilanh cong tac

6.2.2.1. Xac dinh dudng kinh xilanh cong tac
Puong kinh xi lanh cong tac dk & cic co cau phanh duoc xac dinh tir luc ép yéu
ciu twong tmg Py:
d, = | 2P (6.62)

7.Py

Trong do:
+ Px: Luc ép ctia co cau phanh thir k.
+ pa: Ap suat lam viéc cua dau trong hé théng phanh.
Vi hé thong phanh khong ¢6 bom dau hé tro thi: Pa = (8-12)[MN/m?].

+ Vi co cdu phanh trude thi ta c6 dudng kinh xi lanh cong tac (d;) bang:

d = |45 (6.63)
7.P,
Ta chon Py =10 [MN/m?] va ¢6 P1 =8736,963 [N]

Thay cac gia tri P, P4, © vao (5.3) ta duoc:
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d, = "M =0,0281 [m] = 28,1 [mm].
7.10.5

Hinh 6.6. Xi lanh ctia co cau phanh truéc
V6i co cau phanh sau thi ta ¢6 dudng kinh xi lanh cong tac (d2) bang:

4.P,

d, =
2 w.P,

(6.64)

Ta chon P4 =10 [MN/m2] va c6 P, =8187,4933[N].

Thay cac gia tri P2, P4, 7 vao ta duoc:

d, = ,’M =0,0272 [m] =27,2[mm].
7.10.5
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Hinh 6.7. Xi lanh ctia co ciu phanh sau

6.2.2.2. Xac dinh dwong kinh xi lanh chinh

Hinh 6.8. Xi lanh cong tac

Puong kinh xi lanh chinh D s& dugc x4c dinh tir ti s6 khuéch dai thity luc ik nhu

i, = (d—kj (6.65)

sau:

Trong do:

+ ix: Ty s6 truyén khuéch dai thuy lyc cua xi lanh cong tac thir k so véi xi lanh
chinh . Trong thyc té kinh nghiém ddi v6i hé thong phanh dau thi ty s6 khuéch dai thiy
lyc thuong nam trong khoang i, =0,75+15.

Viay xac dinh dudng kinh xi lanh chinh theo gia tri trung binh gan ding nhu sau:

2 2
. & l dkmin + dkmax (666)
210,75 15

Trong d6:  dkmin 14 gi4 tri nho nhét cua cac duong kinh xy lanh cong tac.
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dimax 12 gid tri 16n nhat cta cac dudng kinh xi lanh cong tac
Cac $6 0,75 va 1,5 1a hé s6 kinh nghi¢m
V6i: dkmin = d2 =0,0272 [m].
dkmax = d1 =0,0281[m].
Thay céc gia tri dkmin, dkmax Vao (6.67) ta duogc:

> ] —0,275[m] = 27,5 [mm].

1(0,0272° 0,0281°
D.=, |- +
0,75 1,5

Puong kinh xilanh diéu khién trg luc c6 thé 1y bang duong kinh xi lanh chinh :
dak = Dc = 27,5 [mm)].

6.2.3. Xac dinh hanh trinh dich chuyén cia piston xi lanh chinh

Piston chinh c6 nhiém vu truyén luc tir ban dap va bo tro luc phanh ( néu co) dé
tao ra 4p suat cao trong hé théng phanh. Ap suét cao trong hé thong chi bat dau hinh
thanh khi tt ca cac khe h¢ di dugc khac phuc, nén hanh trinh dich chuyén cua piston xi

lanh chinh h [mm] dugc xac dinh theo biéu thirc sau:

2 2 2
h :[[Z'Xg‘;'dl T Z'X-’-E';‘g'dz }2+51 15, +§dk.(g)—d';}K (6.67)

c
Trong do:

+x1, X2: Hanh trinh dich chuyén cua piston cong tac & co ciu phanh cau
trudc/sau. Véi x1 = x2 = 3[mm]

Con sb 2 di theo thong sd x dé xac dinh s6 luong 2 piston cong tac trong
mdi co ciu phanh.

+ 11, n2: SO lugng tryc banh xe cta cau trude/sau. Véing = ny =1

Chi s6 2 bén ngoai ngodc don xac dinh c6 2 co cdu phanh trén mdi truc
trudc/sau.

+dy, da: Lan luot 1a dudng kinh xy lanh céng tic & co cdu phanh cau trude,

cau sau. Vi di =28,1[mm] va d2 =27,2 [mm)].

+ da: Puong kinh xy lanh dau diéu khién dong mé van cua bo tro luc

phanh bang chan.Véi da =D. =27,5 [mm].
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+ 81, 82: Lan luot 1a khe hé thong dau trong xy lanh chinh & trang thai khong
phanh ng v61 cac dong trudc/sau. Voi 61= 0= 1,5 [mm] (Theo tai liéu [3]).

+ 8ak : Khoang dich chuyén cua piston tro luc dé diéu khién dong mé van
cua bo tro luc. Vi dax = 1 [mm] (Theo tai li¢u [3]).

+ K: Hé s6 tinh dén do dan hoi cua hé thong.

K ~105+107 , chon K=1,06
Thé tat ca cac gia tri da biét ¢ trén vao (6.67) ta dugc:

2
2+15+15+1. 27’52
27,5

2.3.1.28,1> 2.3.1.27,2?
h= 7 T 2
27,5 27,5

J.l, 06 =29,965 [mm)].

6.2.4.Hanh trinh va ti s6 truyén ciia ban dap

6.2.4.1.Ti s truyén ciia ban dap phanh

- Pon ban dap phanh ¢6 nhiém vu truyén luc dap cua 1ai xe 1én piston ctia
xy lanh chinh. Vi vdy dich chuyén ciia ¢au ban dap phanh cé thé duoc xac dinh:
Sus = (+ 5k )iy, (6.68)
Trong do:
+ h: Hanh trinh dich chuyén cta piston xy lanh chinh.
+ 8: Khe ho can thiét giita can day va piston xy lanh chinh
+ iba : Ty s6 khuéch dai luc tir ban dap dén piston xy lanh chinh (va
thuong duoc goi 13 ty s6 truyén ban dap).

Vi diéu kién gi tri hinh thanh ban dap 16n nhat Gng v6i lac ma phanh mon dén
gi tri gi6i han phai hidu chinh khong duoc vuot qua gia tri cho phép ddi véi hanh trinh
cuc dai [Spd].

(h+sk)i, €[S,,] (6.69)
Trong do:
[Sha]: Gii han hanh trinh ban dap 16n nhat.

Déi voi 6 t6 van tai hang hoa va hanh khach thi
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[S, | =170+180 [mm] [Theo tai ligu [3]]

Chon [Spd] =170[mm]

h =29,5280[mm]

6 =1(0,5-1) [mm]. Ta chon 6= 0,5 [mm] [Theo tai li¢u [3]]
Thay céc gia tri [Sea], h, k, 8 vao (6.45) roi suy ra iba ta dugc:

[S..] 170

i, = = =5,575
(h+5Kk) (29,965+0,5.1,06)

6.2.4.2. Hanh trinh ban dap
Hanh trinh ban dap phanh thuc té Swa khi khong xét dén luong mon 8m (tirc 5,=0)
c6 thé duoc tinh:

Sps = (h* +5.k)ibd (6.70)
Vi 8m=0 thi x; =x2 =1 khi d6 gia tri cia h* dugc xac dinh:

2
.2+1,5+1,5+1.27’52
27,5

. 2.1.1.2817 21.1.27,2°
h = >+ 5
27,5 27,5

j.l, 06 =12,815
[mm)].
Thay céc gia tri h*,0, k, 1,4 vao (6.46) ta duoc:
Sy = (12,815+0,5.1,06).5,575 = 74,398 [mml].
Hanh trinh lam viéc ciia piston xi lanh chinh khi cho céc khe ho bang 0:
5,=5,=6,=6,=56=0

Xac dinh lai hanh trinh dich chuyén cua piston xi lanh chinh (h**):

2 2 2
poo|[ 21128 211202 05 6,040.27 | 1,06=8,575 [mm].
27,5 27,5 21,5

Khi d6 hanh trinh 1am viéc ctia ban dap (Siv) duoc xac dinh theo biéu thuc:
S, =h™.,, (6.71)
Thay céc gid tri h**, ipq vao (6.71) ta dugc:

S, =8,575.5,575 = 47,806 [mm].
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Ta c6 ty s6 giita hanh trinh thyc té ctiia ban dap Sba so v6i hanh trinh 1am
viéc cua ban dap Sy bang:
S, _ 74,398
S, 47,806

\

=1,556 (6.72)

Kbd/lv =

So véi ty s6 kinh nghiém hién nay nim trong khoang (1,4+1,6) 12 phu hop.

6.2.5. Lurc can thiét tac dung 1én ban dap phanh khi chwa tinh tro luc
Luc can thiét phai tdc dung 1én ban dap phanh (khi chwa tinh deén tro luc) dé thuc
hién qua trinh phanh khan cap véi luc phanh 16n nhat yéu cau nhu sau:
P, - 47iz.DX2I P,
Yoa Mpa Tl
(6.73)
Trong do:
+ Dy : Puong kinh xylanh cung cép dau cho céc xy lanh cong tac, khi khong co
trg luc hodc dung kiéu tro luc truc tiép thi Dy cling 1a xy lanh chinh Dc.
V61 Dy =D =0,0275 [m].
+ Pq : Ap suat lam viéc ctia dau trong hé thong. (Pa=10,5 [MN/m?]).
+ Noa: Hiéu suét cua ban dap, ké dén ton that truyén luc tinh tir ban dap dén
piston xy lanh chinh.
Véi n,, ~0,85-0,9 [Theo tai li¢u [3]] = Chon nwg =0,9.
+ Hiéu suat thuy luc nu xét dén ton that truyén luc do ma sat cua piston voi xy
lanh chinh.
Vi n,, =0,92-0,95[Theo tai liéu [3]] = Chon nx =0,95.

Thay cac gid tri D, 1vd, Nod, NMx1, Pa vao (6.73) ta dugc:
Luc dap can phai tac dung khi chua tinh dén trg luc

_ 7.0,0275%.10,5
" 45,575.0,9.0,95

=1759,353 [N].
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Gia tri tinh toan vé luc ban dap nay so véi yéu cau cho phép nhim bao dam diéu
khién nhe¢ nhang cho 1ai xe. P61 voi cac 6t6 tai va 6td khach gid tri cho phép cua
[P, ]=(300+500)N]. Vi gia tri Pyq tinh dugc 16n hon gia tri cho phép nén ta can phai
thiét ké thém b6 trg luc cho hé thdng didu khién nhim giam nhe luc diéu khién cho
nguoti lai.

6.2.6. Tinh luc tro hwe cén thiét ciia bd tro luc

Hinh 6.9. So d truyén dong phanh c6 tro luc chan khong

Khi ¢6 bg phan trg luc thi cong thuc téng quat tinh cac luc can thiét phai co dé
thuc hién qua trinh phanh khan cap v6i luc phanh 16n nhat yéu cau nhu sau:

7.D}.P,

P (6.74)

Pod og g + Py dy 1y 2

xI
Trong do:
+ ig: Ty s6 khuéch dai luc tinh tir xi lanh tro luc dén piston cua xi lanh cung
cap dau cho cac xi lanh cong tac.
+ na: Hiéu suat cta bo phéan tro luc, ké dén ton that truyén luc tinh tir xy lanh
trg lyc dén piston xy-lanh cung cap dau cho cac xy-lanh cong tac.

Vi tro lyc truc tiép nén: ix=1, n4=0,95 [Theo tai liéu [3]]
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Luc ban dap can phai tic dung 1én ban dap trong trudng hop c6 tro luc c6 thé
chon theo gidi han nho [ B, ] = 300[N].
Khi d6 luc yéu cau cua bd trg luc Py duoc xac dinh béng:

D2.P )
[m - [Pbd‘ ]'Ibd -77de
P

4.1,
= | (6.75)

Iy 77

Thay céc gia tri da c6 vao (6.75) ta dugc:

2 7
70,0275°10° 354557509
N 4.0,95

R =7675,999 [N]

1.0,95

6.2.7. Tinh dwong kinh xylanh ciia bau tro luc

- bé giam nhe lyc diéu khién phanh cho hé théng phanh trén xe, chung ta thuong
dung bd tro luc kiéu chan khong (loai don) véi dd chénh léch chan khong
Ap=0,065[MN/m?],(Apek= 0,05-0,065[MN/m?]).

- Lyec tro Iyc duoc tao ra nhd nguyén 1y chénh 16ch ap suat giira hai ngin cta bau
tro luc (Dy) duoc xac dinh nhu sau:

.D.AP
Py =" (6.76)
Suy ra dudng kinh bau tro luc Dy:
4.P
D, =4/~ Aﬂp (6.77)

Thay céc gia tri Py, t, AP, vao ta duoc:

4.7675,999
D, =,|———=—=% =0,3878[m] = 387,8 [mm].
7.0,065.10

Chon Dy =389 [mm].

Kich thuéc cua bau tro lyc tinh duwoc nim trong khoang cho phép tir
D, = (200—-400)[mm]. Vay gia tr1 Dy =388[mm)] 1a hop ly.
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6.3. M6 phong din dong hé thong phanh trén phin mém inventor

Buéc 1: Ta sé md phong din dong trong mdi truong Environments rdi chon
inventor Studio

sau do ta tiép tuc chon Animation Timeline r61 s€ dugc man hinh chinh nhu nay
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Hinh 6.10. So d6 dan dong chung

Ban dap : ta s& rang budc 2 mit phang voi nhau goc 115 d6 bang 1énh Angle ,
thi ban dap sé& di chuyén duoc mot goc di rang budc.
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Hinh 6.11. Rang budc dan dong ban dap

Ta s€& chon I¢nh animate constraints 1a 1€nh tao chuyén dong dua trén rang budc
0 budc trén
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Hinh 6.12. Tao dan dong ban dap

O bau tro luc:
Thi ta s& rang budc khi ma ban dap di chuyén thi gbi d& ctia bau tro luc ciing s&

di chuyén theo.
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Hinh 6.13. Rang budc dan dong bau tro luc chan khong

O phanh sau va phanh truéc

+ rang budc trong phanh bao nhiéu do dé xoay banh xe

Giang vién huéng dan: TS. Luu Pirc Lich 176
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Hinh 6.14. Rang budc va tao dan dong cho tréng phanh

+ va ta rang budc ma phanh s& duoc day ra bao nhiéu mm
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Hinh 6.15. Rang budc va tao din dong cho ma phanh
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Sau do ta sé dwoe hdp thoai nay, két hop véi 1énh Fade dé cho céc chi tiét xuét
hién va mat di trong khi mé phong.

Mder PR EDe

Hinh 6.16. Hop thoai dé cai dit video mo phong sau khi di rang budc

Ta chon 1énh Animation Options— dung dé cai dit thong sé cho video mo6 phong
(animation) dang tao.

Oo-be -

31231333131 %
4

Hinh 6.16. Cai dit cac thong s6 cho mo phong

Ta dung 1énh Render Animation dé két xuat (render) doan video ban di tao trong
moi trudng Inventor Studio thanh video chat lugng cao, phuc vu trinh chiéu, mé phong
k¥ thuat.
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Hinh 6.17. Xuat video m6 phong dan dong
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CHUONG 7: THIET KE TINH TOAN THUNG XE

7.1. Diéu kién lam vi€c va yéu cau cua thung.

Vi su két hop cua loai thung kin trén sat-xi co s¢ Hino 300 XZU650L, ta dugc

san pham xe tai thung kin Hino 300 XZU650L. O t6 sat-xi duoc cac cong ty nhap khiu

linh kién tor Han Qudc vé lap rap trong nudc con thung hang dugc dong mai tai cac co

sO san xuat tai Viet Nam. Vi vay, viéc dong mai thung hang phai dam bao cac yéu cau

Sau.

+

Pap tung yéu cau ky thuat: day 1a yéu ciu quan trong nhat dé dam bao d6 an
toan, tin cay cua 6 t6 khi van hanh.

Pap tmg quy dinh cia Cuc ding kiém Viét Nam.

Phu hop véi tinh hinh phat trién cua linh vuc cong nghé ché tao trong nudc.
Phu hop véi nhu cau, muc dich str dung cua thi truong Viét Nam.

Ngoai ra con mat sb yéu td vé diéu kién thoi tiét cia Viét Nam, cc yéu td vé
con nguoi, tam linh...

Do bén, tudi tho cao.

Dé dang bao tri bao dudng.

Gia thanh hop ly.

M3au m3, kiéu dang phu hop.

7.2. Lwa chon phwong an thiét ké.

V6i myc tiéu nhdm vao phan khic xe tai nhe, voi cac dang thing bao gom thing

kin thuong, thung bao 6n, thung kin lanh. So véi thung lanh thi thung kin thuong thi

¢6 uu nhuoc diém sau:

% Uu diém:
+ Gid thanh ré hon.
+ Tu chil vé nguyén vat liéu ché tao thung.
+ Thi truong c6 ngudn cau 16n hon loai thung lanh.

+ Khong c6 thiét bj lanh nén khong 1am giam hiéu suat cua xe.
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+ Thung xe chiu dugc lic tac dung 1én ma khong bi v, néu c6 chi xdy ra mop
méo nén co thé sir dung cac phuwong phap gia cong kim loai dé dwa vé hinh
dang ban dau.

% Nhuoc diém:

+ Can nhi€u nguyén vt liéu va co s ha tang phuc vu cho ché tao, gia cong.
+ Chi dung chuyén ché duogc cac san pham khong yéu cau bao quan lanh.

Véi dang thung lanh bao quan lanh hay bao quan dong thi c6 cac wu nhugc diém

Sau.

 Uu diém:
+ Su dung vat liéu tién tién composite nén trong luong nhe, bé mat sach dep
cung thoi gian st dung dai va dé lap dit.
+ Bao quan tot hang hoa nho tinh chiu nhiét do, hoa chat, do am, chéng an
mon...cua vat liéu composite va nho c6 thém hé théng lam lanh.
% Nhuoc diém:
+ Gia thanh cao hon dang thung kin thuong.
+ Ngudn nguyén vt liéu dang tim composite dat do.
+ Vi sir dung composite dang tim nén dé bj hu hong néu xay ra va cham va néu
hu hong thi khong thé sira chita ma phai thay thé ca tAm composite.
+ Cohé théng lanh nén lam giam hi¢u suét cua dong co.
+ Nhu cdu cua thi trudng han ché hon loai thung kin thudng.
Viy, phuong an thiét ké duoc chon 13 thiét ké loai thung kin dang thudng sau d6

lap trén sat-xi xe co so.
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7.3. Thiét ké bo tri chung.

Hinh 7.1: Phuong an b tri thung 1én xe

Dbi v6i thung hang thiét ké thi khung xuong tong 1a thanh phan cdt 18i, né bao
gdm cac thanh phan duoc lién két lai véi nhau nhu cum Khung da, cac khung xwong
vach trude, hai khung xwong vach bén, khung xwong cua tran thung va khung cira sau.
Khi cac thanh phan nay dugc lién két v6i nhau thanh mot tong thé théng nhét thi né
quyét dinh dén cac thong sb kich thudc cua thung hang thiét ké dong thoi quyét dinh

suc chiu dung va cham, do bén hay do on dinh cta thung hang trong qua trinh hoat dong.
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Hinh 7.2: Tong thé khung xuong thung hang.

Tir tong thé khung xuong nay, ta tién hanh lip rap cac chi tiét nhu tim cach nhiét,

cac tAm ton Op trong, dp ngoai, cac thanh &p goc va san thing s& duoc thung hang hoan

chinh.

7.3.1. Thiét ké khung xwong san thung.

Cum khung xuong san thung hay con goi 1a cym khung da 1a cum chi tiét c6 nhiém

vu chiu tai trong ctiia ban than thung hang va tai trong cia hang héa ma xe mang theo,

tir 46 phan phdi tai trong 1én khung xe co sd. C6 thé néi cum khung da 1a bo phan lién

két giira sat-xi xe co s& va thung hang va 1a bo phan ¢ yéu cau vé mat ki thuat khat khe

nht trong s cac chi tiét cua thung.
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Hinh 7.3: Cum khung da

1. Pa doc 3. Pat lién két da
2. ba ngang 4. Pa ngang ngin
450,00
2475,00
2
2
2
g ¢
g
g
235,00 | | 250,00 | | 250,00 | | 260,00 || 00 2000 || 400 || 28000 || 2400 || 2me00 || 3500
840,00
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Hinh 7.4: Két cdu khung da

CAu tao ctia cum khung xuong niy bao gdm ba thanh phan chinh: thtr nhat 1a 2
thanh thép chiu luc chinh duogc goi 1a “da doc”; thir hai 1a cac thanh thép chiu luc dugc
rai déu theo sudt chiéu dai cua da doc goi 1a “da ngang” va cudi cung 1a cac pat lién két

hai thanh phﬁn trén lai véi nhau thanh mot cum théng nhét.
a. ba doc:

e Nhiém vu:
La thanh phan quan trong nhét ciia cum khung xuong san thung, Pa doc c6 hai

nhiém vu quan trong sau:

- La bo phén truc tiép lién két voi khung xe co s6.
- La thanh phan dit tai trong cta thung hang va hang hoa 1én khung xe.
e Yéu cau:

Nham dap tmg nhitng nhiém vu ké trén, Pa doc c6 nhitng yéu cau ky thuat sau:

- Pap g yéu cau k¥ thuat va kha ning chiu tai cta vat lidu.
- €6 kich thuée phu hop, trong dong véi khung xe co so.
- Pam bao bén trong qua trinh sir dung.
e Chu tao:
CAu tao ctia Pa doc 13 thép CT3 chir U véi thong s kich thudc 1a U100x50x5 ¢o
chiéu dai 4080 [mm)].

L]
i ‘ f_/]
'/
1 1 {
L £0,00 L 4080,00 Jd
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Hinh 7.5: Két c4u thép da doc

Chiéu dai ctia da doc dam bao thung hang phai dit 1én hét chiéu dai cua no, viy
nén chiéu dai da dugc tinh tir mép trudce cua thanh thung dén mép cubi & dudi cua khung

X€ CO SO.
b. Da ngang:

e Nhiém vu:

Da ngang 1a cac thanh thép dugc bd tri theo phuong ngang ctia thung, sb lugng va
kich thudc cua n6 phu thude vao chiéu dai thung, tai trong cua xe; nd c6 nhiém vu chinh
la phén chia tai trong tor mat san 1én sudt chiéu dai ba doc, giam sy tap trung tai trong,
d4m bao do bén can thiét.

e Yéu cau:

Tuong tu da doc, da ngang ciing duoc thiét ké phai dam bao yéu cau k¥ thuit sau:

- Pam bao cac yéu cau vé d6 bén va kha ning chiu tai.

- Céac da duoc bd tri voi mot khoang cach hop 1y dé dam bao tai trong theo
thiét ké phan bé trén sudt chidu dai cua da doc.

- €6 kich thuéc dam bao chiéu rong cta thung theo thiét ké

- Pa ngang & trén banh xe phia sau phai c6 chiéu dai ngan hon so véi cac da
con lai dé dam bao thong thoang cho banh xe phia sau.

e Chu tao:

Tuong ty da doc, da ngang cling co ciu tao 1a thanh thép CT3 chir U ¢ kich

thude 1a 70x40x5 [mm] ¢ chiéu dai 1880 [mm] véi sé lwong 12 chiée va 1 da ngang
ngan c6 kich thude 1a 70x40x5 [mm] ¢6 chiéu dai 1000 [mm]. Thong s kich thudc

cua céac da ngang dugc bicu dién ¢ hinh sau.
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Hinh 7.6: Két ciu thép da ngang

Pa ngang duogc dat 1én da doc v6i miéng chit U hudng vé phia dudi xe, tuy nhién
c6 mot da ngang dugc dit nguoc lai dé thuan tién cho viée lap dat cum vé chan bun.
c. Pat lién két da:

e Nhiém vu:

bung nhu tén goi cta no, pat lién két da c6 nhiém vu lién két da doc va da ngang
v6i nhau thong qua dat bai cac mbi han. Pam bao cho da ¢b dinh, khong bi dich chuyén
tuong d6i voi nhau trong qua trinh str dung.

e Yéu cau:

- La thanh phan trung gian dam bao sy lién két gitta da doc va da ngang 1én
trude hét chung phai dam bao du bén.

- Viéc sir dung mdi han dé lién két phai dam bao du.
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- Phai giltt mot khoang cach tir mép trén cua pat so véi mép trén cua da doc,
tic 1 tao mot khoang ho giira pat va san thung. Ttr d6 tranh viée tiép xuc
gitra pat va san thung dé gy mai mon, gi rét.

e Céu tao:
Pat lién két da duogc cau tao tir thép CT3 chit V ¢6 kich thude 30x30x3 [mm] dai
150 [mm] va duogc cat 56x45° & mot goc nham cat giam bot trong lugng.

30,00

- -

3,00

- —

AT

150,00

Hinh 7.7: Pat lién két da

Véi viée lién két véi hai da doc thi phan cat bo s& khac nhau dé phu hop véi vi tri
ma no lién két. Phan duoc cit s& ¢ vi tri ma khong c6 mbi han dé dam bao méi lién két
du bén.
7.3.2. Thiét ké vach thung

Céc véach thung kin 1a mot cum c6 két cau bao gdm khung xuong véach, tim cach
nhiét, bao phu bén ngoai 1a cac tim ton dp vach phia trong - phia ngoai va cac tam
op goc.
a. Khung xwong vach thung:

e Nhiém vu

Nhu tén goi cta nd, khung xuong 1 thanh phan chiu luc do cac tac dong tir bén
ngoai, ddm bao cho thung hang luoén viing chac trong moi tinh huéng.
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Thi hai c6 thé xem khung xuong 1a thanh phan quét dinh dén kich thudc, hinh
dang cua thung hang. Két cdu ctia no 1a tién dé& quyét dinh cac thong sb kich thude coa
céc chi tiét con lai.

Thir ba, n6 ¢6 vai tro nhu mot bo phén gia do dé dat 1én céc chi tiét khac nhu
tam cach nhiét, cac tAm op trong, op ngoai.

e Yéu ciu

- Vi vai tro 1a thanh phan chiu cac tac dong tir bén ngoai nhu luc can khong
khi khi xe van hanh, cac luc va dap khi xay ra su c0, tai nan thi khung xuong
dam bao viing chac va du bén.

- Ngoai ra, khung xuong sau khi hoan thién phai dam bao yéu cau vé cac kich
thude dé sau khi hoan thién s€ cho mdt thung hang c6 kich thude ding nhu
da thiet ke.

e Ciutao

Khung xuong thung 1a tap hop khung xuong cac vach (vach trudc, vach bén
trai, vach bén phai) va phan khung cira phia sau. Khung xuong céc vach dugc cu tao
tir cac thanh thép hop lién két véi nhau bang méi han.

+¢ Khung xwong vach truéc:

Khung xuong lam ttr thép hop CT3 40x40x1,5.
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Hinh 7.8: Két cau khung xwong vach trudc
1. Xuong ngang ngoai 2. Xuong dirng ngoai

3. Xwong ngang ngin 4. Xuong dung trong

+» Khung xwong vach trai:
Khung xuong lam tur thép hop CT3 40x40x1,5.
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Hinh 7.9: Két cau khung xuwong vach trai

1. Xuong ngang ngoai
3. Xwong ngang ngin

+ Khung xwong vach phai:

2. Xuong dirng ngoai

4. Xuong dung trong

Khung xuong lam tur thép hop CT3 40x40x1,5.

Khung xuong ctra lam tir thép hop CT3 60x40x1,5.
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Hinh 7.10: két cau khung xuong vach phai
1. Xuong ngang 2. Xuong dung
3. Xuong dtng khung cira 4. Xudng ngang ngén 1
5. Xwong ngang ngan 2 6. Xuong ngang khung cua

< Két cAu khung mui:
Khung xuong lam tur thép hop CT3 40x40x1,5.
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Hinh 7.10: Két cau khung xuong mui
1. Xuong ding 2. Xuong ngang

3. Xuong ngang ngan

% Két cAu khung cira:

e Nhi¢m vu: D¢ thuan tién trong viéc béc xép hang hoa 1én va xudng xe, ta
thiét ké mot cira & vach bén phu va mot cira d6i ¢ phia sau thung xe.

e Yéu cau: V4i khung xuong cira, phai dam bao két cau phu hop dé lip cac
tAm ban 1& va cum khoa. Vi vay tai cac vi tri ¢ ban 1é phai dam bao c6 vi tri
dé lip bulong.

o K&ét cAu: Két cdu khung ctra bao gdm céac thanh thép hop 40x40x1,5 [mm)]
va tai cac vi tri co lép ban 1& va khoa cira c6 bd tri cac thanh phu.Céc thanh

nay duoc 1én két vai nhau bang moi han.
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Hinh 7.12: Két cu xuong khung ctra
7.4. Kiém tra bén
7.4.1. Cac phwong phap tinh toan

a. Cac phuwong phap gidi bai toan co vat rin bién dang

Cac phuong phap giai
(Cac phirong phap giai tich Cic phwong phip s6
Cic P'.““"F‘g phip Ciic phuong phip gin Céc phuong phip sai phin Phuong phip phin ti
xdc dinh ding (cé¢ pp bién phin- hiru han (FDM-Finite hiru han (FEM-Finite
Variational Principle) Difference Method) Element Method)
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Hinh 7.13: Cac phuong phép giai bai toan co vat ran bién dang

Phuong phap chinh x4c (phuong phép tich phén truc tiép): Day la phuong phap
tich phan truc tiép hé théng cic phuong trinh vi phan cia bai toan va thda man cac diéu
kién bién ma bai toan co.

Phuong phap bién phan (Variational Principle):

- La cac phuong phap gan ding ma muc tiéu 1 tim nghiém x4p xi gan dung
dya trén mot “tiéu chuan” nao do dwoc thé hién trong dang mot biéu thirc
tich phan xac dinh lay trén toan mién khao sat V.

- Cac phuong phap bién phan thuong gip l1a: Phuong phap bién phan Ritz-
Rayleigh, phuong phap Galerkin (thuéc phuong phap phan du co trong),
phuong phap binh phuong tbi thiéu, ...

Phuong phap sai phan hiru han (Finite Difference Method):

- Pay 1a mét trong cac phuong phéap sé dé giai cac phuong trinh vi phan ma tu
tuong chii dao ciia phuong phap 1a biéu dién gan dung dao ham bang phép
sai phan dé thay thé cac phuong trinh vi phin bang mot hé théng cac phuong
trinh sai phan.

- Két qua 1a thay vid phai tinh “tich phan” cac phuong trinh vi phan, ta chi can
giai phuong trinh dai s6 va cho ra sb gan dung.

Phuong phéap phan tir hitu han:

- La mdt phuong phap sb dic biét hiéu qua dua trén y tuong la chia mot vat
thé phirc tap thanh cic phan tir nho va don gian.

- Theo phuwong phéap phan tir hitu han, mot mién V ducowj chia thanh mot sb
hitu han cac mién con Ve goi 14 phan tir (element). Cac phan tir ndy duogc két
ndi voi nhau tai cac diém dinh trudce trén bién phan tr, goi 1a nut (node).

- Trong pham vi moi phﬁn tu, dai lugng can tim duoc léy Xép xi dudi dang mdt
ham don gian goi 1a ham x4p xi (approximation fuction). Cac ham xap xi nay
duoc biéu dién qua cac gia tri ham (hodc cac gia tri dao ham cta nd) tai cac
diém nat trén phan tir. Cac gia tri nay goi 1a cac bac t do cta phan tir va 1a

cac dai lugng can tim cua bai toan.
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- Nhu vay, phuong phap hiru han khén tim xdp xi ciia ham can tim trén toan

b6 mién V ma chi trong tirng mién con cta nod.

Do d6 phuong phép nay thich hop vé1 hang loat bai toan vat ly va ky thuat
trong d6 cac ham can tim dugc xac dinh trén nhitng mién phirc tap gdm nhiéu
mién nho c6 dic tinh hinh hoc hay vat 1y khac nhau, chiu nhitng diéu kién
bién khac nhau.

Chung ta s& sit dung phuong phép nay dé tim tng suit udn cta cac thanh
phan dam doc, ngang, cot thung hang, thanh trudc thung hang.

b. Giéi thi¢u phan mém ho tro tinh toan RDM

RDM (Resistances des Materiaux) ctia Phap, day 1a phdn mém phén ttr hiru han

dung dé tinh cac bai toan két cau dam, khung dan, cac bai toan dan hdi lyc phang, truyén

nhiét udn tam, ...

RDM (Resistances des Materiaux) 1a phan mém phan tir hitu han do gido su Yves
DEBARD (Vién Dai hoc Le Mans) xay dung.

RDMB6 la phién ban mé1, RDM6 c6 3 modun chinh:

Flexion: Cho phép tinh két ciu dam thang.
Ossatures: Cho phép tinh két cdu khung dan.
Element finis: Cho phép tinh bai toan dan hoi phang va ddi xing truc, truyén

nhiét phing, 461 xing truc va tam uon.

So véi nhiéu chuong trinh cung ¢d, RDM6 ¢6 nhiéu vu diém noi bat nhu tinh su

pham, giao dién dep va dé sur dung.

7.4.2. Tinh toan kiém tra bén co cu lién két thung véi sat-xi

Thung hang duoc lién két vai sat-xi xe co s& bai hai thanh phan: Bulong quang

va Bat chong x0.

Bulong quang c¢6 nhiém vu han ché sy quay theo phuong ngang ctia thung hang

trong qua trinh di chuyén cia 6 t6, dic biét 1a khi di chuyén quay vong. Nhiém vu

ctia Bat chéng x6 12 han ché kha ning dich chuyén cia thung theo chiéu doc, dic biét

1a trong truong hop phanh gap.

a. Tinh toan kiém tra bu 16ng quang

Khi 6 t6 chay trén duong cong c6 ban kinh R thi s€ phat sinh mét luc li tam, lyc
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ly tdm nay c6 xu hudng lam 1at xe theo hudng xa ra tdm quay, xe c6 xu huong lat
quanh banh ngoai.

Dé xét sy lién két ciia cac bu 10ng quang treo ta chi xét phan khéi luong phia
trén khung xe (Nhitng thanh phan ma khdi lugng cta ching sinh ra lyc ly tim tac
dung 1én bu 16ng quang khi xe quay vong).

Ta tinh toan cho trudng hop 6 to diy tai quay vong 6n dinh trén duong vong véi
goc nghiéng ngang ctia dudng 13 bang 0.
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Hinh 7.14: Bu 16ng quang chit U lién két thung hang véi sat-xi

1: Ba doc thung hang 4: Pa doc sat-Xi
2: Bu long quang 5: Bat bu 16ng quang
3: Bém lot da doc

Khi xe quay vong, thung xe c¢6 kha nang bi trugt ngang do tac dung cua luc ly tam.
Luc quén tinh ly tam khi xe quay vong (theo tai liu [6]):

G2
plt =Mma= x
g.R

(7.1)

Trong do:
- P, : Luc quén tinh ly tdm

- a :QGiatoc cuao to

- m : Khoi lugng cua 6 t0
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- G :Taitrong tic dung cia h¢. G = Gy + Gn = 745 + 2000 = 2745 [kg]
- Vg :Van tdc gioi han khi xe quay vong 6n dinh. Vg = 6,16 [m/s]

- R, : Ban kinh quay vong nho nhat ciia xe. R ;, =6,2[m]

Thay s6 ta duoc:
GV 2
P —ma=- o _ 2745.9,81.6,16 _14354[N]
g.R. 9,81.6,2
Pé thung khong bi trugt khi xe quay vong thi:
Fr =R < (V+G).f 2R, (7.2)

Trong do:

-V : Luyc siét bu long
- f : Hé sb ma sat giita da doc thung va khung xe, vi ¢6 sir dung 16p cao su &
gifra nén hé s6 ma sét =03

Suy ra:

P, —G.f 14354-2745.9,81.0,3
f 0,3

V >

= 20918 [N]

Chon s6 bu 16ng quang 13 6 chiéc nén ta c6 luc siét ctia mdi bu 16ng 1a:

vz%zgzmasm (7.3)

Ung suat kéo phat sinh trong mdi bu 16ng (theo tai lidu [6]):

_vk.4
7.d?

o (7.4)

Trong do:
- o: Ung sult kéo cua bu long, o, <[o,] (P& véi thép CT3
[0, ] =3800— 4500 [N/cm?], chon trung binh [o; | = 4200 [N/cm?].

-k : Hé s6 tinh dén mg suét xoan, chon k = 1,2
- d : Puong kinh ctia bu 1ong [cm]
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Ld- \/4.k.v _ \/4.1,2.3486,3 1.2 fcm]
.o 7.4200

Viy chon bu 16ng quang c6 M12 véi sb luong 13 6 chiée, bd tri mbi bén 3 bu 1éng.
b. Tinh toan kiém tra bén bat chong x6

Khi tinh toan bu 16ng lip bat chdng x6, ta gia thiét bé qua su dich chuyén ngang
ctia khung, ta chi tinh cho trudng hop gay ra dich chuyén doc 16n nhat 13 luc 6 t6 phanh
d6t ngdt trén duong xubng doc. Bu 16ng trong trudng hop nay chiu tac dung luc ngang,
v6i mdi 1ap bu 16ng c6 khe hd nén phai siét bu 16ng dé tao nén luc ép Fui ép cac bich vao

dam doc, do d6 sinh ra luc ma sat giit khong cho cac tim ghép bi truot khi chiu tac dung

ngoai lyc.
B-B
M&i han _ .
\ o
i = * n“:\ - }i %—.
—— L 7 ‘
= . = “c'i“}f = N |" *** ﬂ
4)— B [ oy
S——F—40 of B
58— — T .
:
~/
Hinh 7.15: Bat chong x6
1: Pa doc thung hang 4: Bu 10ng lién két bat chdng x0
2: Bat chong x0 trén 5: Bu long ¢6 dinh bat chong x6
3: Bém 16t da doc 6: Ba doc sat-xi

Khj phanh dot ngodt toan bd trong luong phén phia trén dam doc c6 thé bi truot
tuong do1 vai dam doc do lyc quan tinh khi phanh P;j va tai trong G.

Sinh vién thuc hién: Lé Nllét Téan Giang vién hudng dan: TS. Luu Puc Lich 199
Nguyén Van Linh Giang vién duyét: ThS. Truong Lé Hoan Vi
Tran Thé Luc



Thiét ké 6 16 tdi c6 thung kin trén co so 6 t6 Hino Serie 300

Hinh 7.16: So d6 luc tac dung khi 6 t6 xudéng doc

Khi 6 t6 xubéng déc, G dugc chia 1am 2 thanh phan theo phuong ngang Gn va
theo phuong doc Gq. Trong d6, Gn = G.cosa, Gg = G.sina (o ~ 61°)

Su trugt cua thung gay ra boi luc Gn nén ta co:
Luc ma sat sinh ra chdng lai sy truot cua thung (theo tai liéu [6]):

F_=1G,=fG.cosa=0,3.2745.9,81.cos61° =3917[N]  (7.5)

Luc quén tinh khi phanh:

p =F (7.6)

Trong do:
- J,: Gia tbc 16n nhat khi phanh, J, =7,5-8 [m/s?], chon J, =7,5[m/s’]
- G: Tai trong cta thung khi ddy tai. G = 2745 [kg]

Thay s6 ta duoc:

~J,G  7,5.2745.9,81
g 9,81

P

J

= 20587,5[N]

Pé khung 6 t6 khong bi trugt vé phia trude khi 6 to phanh dot ngdt trén duong

xudng ddc thi ta cin phai c6 (theo tai liéu [6]):
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Pms > I:)j +Gn - I:ms (77)
Trong do:
- P_: Luyc siét ctia bu 16ng tao ra dé thang lyc trugt doc, P, =F, .n.f  (7.8)

- F,: Luc siét ctia mot bu 1ong

n: S6 bu 16ng dugc st dung, n=6
- f:H¢ s6 ma sat, f=0,3
= P >20587,5+13055-3917 = 29725,5[N]

P. 297255
=k, = =

nf  6.0,3

=16514[N]

Suy ra duong kinh bu 16ng la:

i \/4.k.Fb| _ \/4.1,2.16514 _ 2. 4fcm]
.o 7.4200

Viy ¢6 6 bu 16ng M24 lién két & bat chong x6.
7.4.3. Tinh to4n kiém tra bén da ngang

Dé thuan tién trong qua trinh tinh toan dong thoi van dam bao do chinh xé4c, phan
nay ta ding phan mém tinh toan strc bén vat liéu bang phuong phap phan tir hiru han
RDM.

Tai trong phan bd tac dung 1én mdt dam ngang (theo tai liéu [6]):

G, +G,
——s _-n 7.9
o L.n (7-9)

Trong do:

G, : Trong lugng san thung, G, = 275 [kg]

G, : Trong lugng hang hoa, G, =2000 [kg]
- L,: Chiéu dai da ngang, L, =188[cm]
n: S6 lugng da ngang (khong tinh da ngang ngan), n=12

Thay sb ta duoc:
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¢ - G,+G, 275+2000
“ L. 188.12

=1,01[kg/cm]

Tai trong tap trung cua thanh tac dung 1én mot dau dam ngang (theo tai liéu [6]):
G, = % 7.10)
n
Trong do:
- Q,: Khoi lwong thanh, Q, = 336 [kg]
- n: S6 luong da ngang (khong tinh da ngang ngin), n=12

Thay s6 vao ta duoc:

ch/ 336
Gy =% =2 =14]kg]

n 1
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Hinh 7.17: Biéu d6 lyc tac dung 1én da ngang

Hinh 7.18: Biéu d6 momen udn cua da ngang

Gia tri momen u6n 16n nhét (theo tai liéu [6]):

|2

M, =
2

+G,, (7.11)

u

Trong do:
- [: Chiéu dai doan cong x0n, / = 59 cm

Thay s6 vao ta duoc:

2
M = 1,01.59

u

+14.59 = 2584 [kg,cm]

Momen chdng uén dim dang bang thép U75x40x5: W, = 6,72 [cm’]
Ung suat udn 16n nhat trén dim ngang bang thép (theo tai lidu [6]):

M, 2584
u = 22 _ 384,5[kg/om® 7.12
=W ST [kg/em?] (7.12)

X

Ung suét uon cho phép: [o, | =1200 [kg/cm’]

Ta thay: o, < [O‘u ] vay nén cac dim ngang thung hang du bén.
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7.4.4. Tinh toan kiém bén thung hang
a. Tinh kiém bén thanh bén thung hang

Khi tinh thanh bén thung hang ta xét truong hop 6 t6 xép hang hoa bang chiéu cao
long thung hang 14 1900 mm (theo diéu 18 cua thong tu 46/2015/TT-BGTVT).

Thanh bén thung chiu lyc tac dung 16n nhat khi xe quay vong voi ban kinh quay
vong nho nhat, 1am toan bo hang hoa c6 xu hudng trugt ngang tac dung 1én vach thung.

Ta co:

- Q : Khéi luong hang héa, Q = 2000 [kg]

Q,,: Khéi lugng vach hong, Q,, =168 [kg]

- f: hé sb ma sat bé mit tiép xtc, f= 0.4

-V : Van toc khi quay vong, V = 6,16 [m/s]

- R, : Ban kinh quay vong nho nhat coa xe. R, =6,2[m]

Luc quan tinh ly tdm (theo tai li¢u [6]):

(Q+Q,)V? (168+2000).6,16°

_ _ ~1212[k 7.13
"~ T98LR 9.81.6,2 kel (7.13)

Luc ma sat gitra hang hoa va thanh bén (theo tai liéu [6]):
P.=1.(Q+Q,).9=04.(68+2000).9,81=8507,232[N] =867,2 [kg] (7.14)
Luc tac dung 1€n thanh bén cua xe (theo tai li¢u [6]):
P=R, -P,=1212-867,2=344,8 [kg] (7.15)
Luc phin bd déu (theo tai liéu [6]):
P 3448

13 "0

Trong do: Z L : Toéng chiéu dai lyc tac dung, Z L =3190[cm]

=0,11[kg/cm] (7.16)

Thanh bén thung dugc ché tao bang thép hop CT3 40x40x1,5mm. Ung suét cho
phép cua vét liéu [o]= 120 MPa.
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Hinh 7.19: M0 hinh tinh thanh bén trén RDM

Hinh 7.20: Biéu d6 lyc tac dung 1én thanh bén

Chay phan mém phan tir hitu han RDMB6 ta c6:
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Hinh 7.21: Biéu d6 ung suét tong hop
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Hinh 7.22: Biéu d6 chuyén vi thanh bén

Giang vién hudng dan: TS. Luu Puc Lich

207

Giang vién duyét: ThS. Truong Lé Hoan Vi
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Hinh 7.23: Biéu d6 ung suit

Ung suét 16n nhit o, =89,6MPa <[o,]=120MPa=>Vay thanh bén thung dam
bao bén.
b. Tinh kiém bén thanh truéc thing hang

Khi tinh mang thanh truéc thung hang ta xét truong hop 6 t6 xép hang héa cao
bang 1ong thung hang 1a 1900 mm (theo diéu 18 cua thong tu 46/2015/TT-BGTVT).
Thanh trude chiu luc 16n nhat khi xe phanh dot ngdt lam toan b hang hda c6 xu

huéng truot vé phia trude tac dung lén thanh trude. Trong truong hop nay lyuc tac dung
1én thanh trudc duge xac dinh nhu sau (theo tai liéu [6]):

lomse _ £ 5 (7.17)
9

P=0Q.

Trong do:

- Q : Khéi luong hang héa, Q = 2000 [kg]
- f:hé sd ma sat bé mat tiép xtc, f=0,4
Jpmax : Gia tdc phanh, Jpmax = 6 [m/s?]
- g Gia toc trong truong, g=9,81[m/s?]
Thay s6 vao ta duoc:

Jomax _ ¢ = %—0,4.2000 = 423,2 [ke]

P=Q.

Luc phin bd déu (theo tai liéu [6]):

q =P 4232
"> L 1590

Trong do: Z L.: Téng chiéu dai lyc tac dung, Z L, =3190[cm]

— 0,27 [kg/cm] (7.18)

Thanh trudce duge ché tao bang thép hop CT3 40x40x1,5mm. Ung suét cho phép
cua vét liéu [o]= 120 MPa.
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Hinh 7.25: Biéu d6 tng suit tong hop

Hinh 7.26: Biéu d6 chuyén vi thanh truéc

Giang vién hudng dan: TS. Luu Puc Lich

210
Giang vién duyét: ThS. Truong Lé Hoan Vi

Nguyén Vin Linh
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Hinh 7.27: Biéu d6 tmg sut thanh trudc
Ung suét 16n nhat o, =70,29MPa<[c,]=120MPa=Vay thanh truéc thing

dam bao bén.

7.5. Quy trinh lip rip thung xe

Quy trinh dong thung xe tai gdm c6 11 budc:
Buéc 1: Kiém tra nguyén liéu:

e Kiém tra nguon goc, chat luong, so lugng, kich thudc ctia vat liéu theo
ding yéu cau.

Buéc 2: Gia cong va lip rap cac chi tiét thudc khung san ciia thung:

e Chuan bi va gia cong cac nguyén liéu theo thiét ké roi kiém tra va lam sach
dé cho ra cac cho tiét thuoc khung san cua thung.
e Dinh vi da ngang doc, da ngang, khung bao san trén bd ga khung san xe roi
lién két cac chi tiét bang phuong phap han ho quang dién.
e Kiém tra lai kich thudc, khoang cach cua chi tiét sao khi han, kiém tra chat
lwong mdi han giita cac chi tiét va lam sach bé mat mdi han.
Buée 3: Gia cong khung xwong cho thung:

e Chuan bi va gia cong cac nguyén liéu theo thiét ké rdi kiém tra va 1am sach
dé cho ra céc cho tiét thudc khung xuong thing.

e Dinh vi cac chi tiét trén bo gi khung xuong roi lién két cac chi tiét bang
phuong phap han hd quang dién.

e Kiém tra kich thudc, khoang céach cua céc chi tiét sau khi han, kiém tra su
bién dang cua khung sau khi han, kiém tra chat lugng va lam sach méi han
giita céc chi tiét.

Buéc 4: Gia cong cac chi tiét 6p ngoai/trong (vach, birng) ciia khung thung:

e Chuan bj va gia cong vat liéu theo thiét ké dé tao thanh céc chi tiét nhu: vach
trong/ngoai, bung, khung bao vién thung( thanh che cac dau da) dng dinh vi
keo, keo, cac pat cuong luc.

e Lam sach cac chi tiét sau khi gia cong va kiém tra lai trudc khi lap 1én khung

xuong thung xe.
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Budc 5: Tao hinh thung xe:

e Dinh vi r0i han hd quang dién céc chi tiét nhu: khung san, khung véach, ong
dinh vi kéo, khung bao vién thung, pat cuong luc
e Diém tra lai kich thudc cua ca thung xe sau khi han, lép kéo vao éng dinh vi
kéo va kiém tra d6 ro , d6 trugt (néu 13 thung kéo bat), kiém tra va 1am sach
cac moi han.
Buwéc 6: Lam sach va son chong gi 1én thing xe:

o Néu la thung kéo bat thi B7 s& lap cac chi tiét nhu: bimg, kéo, bat, ban 18 tay
khoa.

Buéc 7: Lip khung thung 1én Chassis ciia se:

e Chuan bi gb dém, tai chong x0, tai lién két thing, bé budc, vé (chan bun).

e Dinh vi gdb dém 1én Chassis xe roi dat thung 1én gd dém theo dung bj tri thiét
ké.

e Siét chit cac bu-1ong theo diing luc quy dinh dé ¢ dinh thung trén Chassis
clia xe va lap cac chi tiét hoan thién thung xe, lap thém hé théng dién thung
Xe.

e Kiém tra vi tri, luc xiét bu-l6ng, kiém tra do nghiéng cua thung so vdi Cabin
xe, kiém tra hé théng dién thung xe, vi tri kich thudc, sy hoat dong ctuia den
chiéu sang, tin hiéu cua xe va thung xe.

Buéc 8: Lip cac chi tiét op trong/ngoai 1én thung xe:

e Chuan bi vach, san, Op trang tri. Ga va lién két san vao khung san thung bang
phuong phap han hd quang dién, ga va ¢ dinh vach trong/ ngoai, op trang
tri 1én khung xuong bang dinh tan.

e Lam kin cac mdi ghép bang keo Silicon.

e Kiém tra do phéng, dd kin ctia vach va cua san thung, kiém tra cac mdi han
va moi ghép bang dinh tan, kiém tra do kin va do khit ctia cac mdi ghép.

Buéc 9: Lam sach bé miit tong thé ciia ca xe va thung.

Budc 10: Kiém tra lai 1an cuoi.
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e Kiém tra su hoat dong cua cac hé théng trén xe nhu: phanh, ly hop, hé thong
dién than xe(déng ho tap-106, gat nudc, hé théng dén chiéu sang, den tin

hi¢u...).
Budc 11: Van hanh trén dwong:

e Kiém tra va dam bao chat lugng, sy 6n dinh thyc t€ cia chiéc xe da c6 thung

tai trude khi giao dén khach hang.
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KET LUAN

Muc tiéu ctia d6 an tot ndy huéng dén thiét ké t6i uvu hé thong phanh, hé thong treo va

thing xe cta xe tai thung kin tai trong 5 tan.
Céc két qua dat duoc sau khi tinh toan:

Di v6i hé thong treo thiét ké hé thdng treo trude sir dung bd phan dan hoi nhip 14 bao
gdm 10 14 nhip va giam chéan thay lyc cac thong s tinh toan cho thiy tmg suit tac dung
1én 14 nhip dam bao hé thdng treo trudc hoat dong 6n dinh va bén bi. Pbi v6i hé thong
treo sau s& c6 thém bo nhip phy bao gdm 7 14 nhip nhim dam bao xe hoat dong ém 4ai
v6i tai 16n khi xe di qua cac ving dudng xiu

Dbi v6i hé théng phanh trude va phanh sau duoc thiét ké phanh tang trong dan dong
thity lyc. Céc tinh toan sau khi thiét ké cho ra két qua dam bao diéu kién bén va diéu
kién lam viéc lam vi¢c cuia phanh trong moi trudong hop

Thiét ké thung xe theo kiéu thung kin sir sung phan mém RDM dé mé phong va tinh céc
mg suét tai cac diém trén thung xe nham dam bao diéu kién bén cua thing va xe hoat

dong 6n dinh
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