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TOM TAT

Tén dé tai: Cai tao, thiét ké va mé phong hé théng thity luc xe cau ty hanh 3 tan trén
co s¢ xe HINO 500 FC-9JJSW.
Sinh vién thuc hién: Nguyén Hong Linh
Tran Lé Minh Hiéu
Pham Vin Qubc Huy
S6 thé SV: 103200125 Lép: 20C4CLC2
103200118 20C4CLC2
103200121 20C4CLC2
Bao céo tt nghiép voi dé tai “Cai tao, thiét ké va mo phong hé thong thay luc xe
cau ti hanh 3 tin trén co s¢ xe HINO 500 FC-9JJSW” trinh bay quy trinh toan dién tir
khao sat khung gam co so, thiét ké két cau, dén mo phong va danh gia hiéu nang hé thiy
Iwc. Muyc tiéu chinh cta nghién ctru 13 phat trién mot giai phap thuy luc chuyén biét, tan
dung toi da kha nang chiu tai va do bén ciia khung Hino 500, dong thdi dam bao thao tac

nang ha muot ma, an toan va tiét kiém chi phi van hanh.

B4o cdo duoc chia 1am bay chuong. Chuong 1 dua ra tong quan vé xe cau tu hanh,
phan tich wu, nhuoc diém, gi6i thidu khung gdm Hino 500 FC-9JJSW va cac loai cau phd
bién. Chuong 2 mé ta qua trinh lya chon phuong an thiét ké co khi, xac dinh vi tri lap can
cau va chan chdng, cing quy trinh gia cb chassis va thung hang. Chwong 3 tap trung tinh
toan dong hoc, dong luc hoc va phan tich do 6n dinh sau khi cai tao, bao gém xac dinh toa
d6 trong tam va moé-men lat. Chuong 4 thuc hién kiém tra bén cac chi tiét chiu luc, chassis,

moi ghép thung, bu-16ng c¢d dinh, ca bang 1y thuyét va mé phong Inventor.

Chuong 5 di sau vao thiét ké mach thuy lyc: tinh chon bom, trich cong suét PTO, thiét
ké xylanh, van phan phdi va van an toan dé dap tng tai 3 tan tai ban kinh lam viéc 2,5 m.
Chuong 6 trinh bay viéc md phong trén phan mém Automation Studio, danh gia ap suat,
luu lugng, thot gian nang ha va bién dang khung, ttr d6 hi¢u chinh thiét ké dé dat hiéu suét
t61 wu. Chuong 7 cudi cing dé xuat quy trinh van hanh, kiém tra an toan va bao tri hé thuy

luc sau cai tao, dam bao tinh bén bi va an toan lau dai cho xe cau.



LOI NOI PAU

Trong bdi canh nganh xay dung, giao thong va logistics tai Viét Nam dang but pha
manh mé&, nhu cau vé nhitng phuong tién da ning, linh hoat va an toan tré nén cap thiét hon
bao gior hét. Xe cdu ty hanh, sy két hop giita xe tai va co cdu ning ha, khong chi giup rat
ngan thoi gian thi cong va tdi wu chi phi nhan coéng, ma con nang cao dang ké do an toan
va hiéu qua trén moi cong trinh. Dé bién khung gim 6 to tai thanh nén tang vitng chic cho
hé théng cau thuy luc, viée khao sat k§ ludng két cdu chiu luc, tinh toan phan bo tai trong,

dong thoi bé tri hop 1y cac thanh phan co khi va thuy lyc 13 vo ciing quan trong.

Pé tai “Cai tao, thiét ké va mo phong hé thong thuy luc xe cau tu hanh 3 tan trén co
s xe HINO 500 FC-9JJSW” duoc thuc hién nham phat trién mot giai phap toan dién, khoi
dau tir viéc danh gia hién trang va tan dung uu diém vén co vé d6 bén, kha nang chiu tai
vuot troi cia khung gam Hino 500 FC-9JJSW, tiép dén 1a thiét ké hé thong gia 4o, giang
gia c6 dé phan bo lyc t6i wu, dong thoi lwa chon va bd tri cac phan tir thuy luc nhu bom, xi
lanh va bo trich cong suat sao cho hiéu suét nang ha dat mac cao nhat, dé bao tri va tiét
kiém chi phi. Trén co s¢ do, chung em d3 tién hanh mé phong dé phan tich ing suit, bién
dang va hé s an toan bang phin mém Inventor, rdi tiép tuc kiém chig toan b hoat dong
thiy luc trén Automation Studio, dam bao thiét ké khong chi kha thi vé mit k¥ thuat ma

con 6n dinh, bén viing trong thuc té.

Trong sudt qua trinh nghién ciru, nhom xin bay té 10ng biét on sau sic dén GS.TS.
Tran Vin Nam va ThS. Huynh B4 Vang, nhitng ngudi thdy tin tim d3 chia sé phwong phap
phan tich két ciu ciing nhu hudng ddn mé phong co hoc, giup dé tai dat dugce do chinh xac
cao. Chung toi ciing xin giri 10i cam on chan thanh dén gia dinh va ban bé, nhitng ngudn
dong vién quy bau dé nhom c6 thé hoan thanh cong trinh ding tién d6 va chat luong. Hy
vong rang két qua nghién ciru ndy s& gop phan thuc diy ung dung céng nghé mé phong
trong thiét ké co khi tai Viét Nam, dong thoi mang lai loi ich thyc tién rd rang cho nganh

van tai va thi cong.
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Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

MO DAU

Ly do chon dé tai

Lua chon d@ tai “Cai tao, thiét ké va mo phong hé théng thuy luc xe cAu tu hanh
3 tan trén co s& xe HINO 500 FC-9JJSW” dira trén nhu cau thuc tién, trong bdi canh
xay dung va vin chuyén ngay cang phat trién, viéc sir dung xe tai gin cau ty hanh nho gon
gitip tiép can nhitng khu vuc hep, tiét kiém chi phi so véi xe cau chuyén dung. Khung gam
Hino 500 FC-9JJSW vén c6 d bén va kha nang chiu tai tot, chua di kém cau tich hop, nén
viéc cai tao s& tan dung dugc két cau sin c6, giam thiéu chi phi va rat ngin thoi gian trién
khai.

Vé mat k¥ thuat, khung gam Hino 500 FC-9JJSW cho phép thiét ké gia ¢ va bo tri
chan chdng phu hop dé dam bao d6 virng khi cau van hanh. Dé tai tap trung tinh toan phan
b trong tam, momen ubn va luc cit 1én dam chassis, dong thoi sir dung mo phong dé kiém
tra ing suat tai diém lap cau va chan chong. Két qua tinh toan sé& giup xac dinh phuong an
gia cd bang thép cuong d6 cao hodc tam dém chiu luc, dam bao an toan va kéo dai tudi tho
cho két cau.

Khia canh an toan la yéu td then chdt, bd cau hoat dong tao ra momen lat va luc tac
dong 16n 1én khung gém. Viéc phan tich momen lat, xay dung dd thi tai trong, khoang cach
va thiét ké hé thong thay luc phu hop s& dam bao xe khong bi mat can bang hodc qua tai.
Két qua nghién ctru gitp giam thiéu rui ro 13t xe, bién dang chassis va ting d6 6n dinh khi
hoat dong.

Vé loi ich kinh té — x4 hoi, cau ty hanh 3 tin trén nén Hino 500 FC-9JJSW gitp chu
phuong tién tiét kiém dau tu so voi mua xe cdu méi, déng thdi nang cao hiéu suit boc xép,
rt ngan thoi gian thi céng. Giai phap cai tao trong nudc con goép phan giam phu thude vao
thiét bi nhap khau va thuc day ning luc co khi ché tao. V& mit hoc thuat, dé tai két hop
nhiéu ndi dung: co hoc két ciu, thuy lyc, mé phong, giup sinh vién van dung kién thic 1y
thuyét, rén k¥ niang thiét ké va bao cdo khoa hoc, dap tmg yéu cau dao tao ky su 6 t6 — co
Kkhi.

SVTH: Tran Lé Minh Hiéu GVHD: GS. TS. Tran Vian Nam
Nguyen Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

Hinh 1.1. Anh xe tai cdu lap dit cau UNIC trén co s& chassis 6t6 tai HINO 500FC9JISW.
Muc dich d@é tai
Thiét ké 1ap dat mot bo can cau c6 san trén co cd chassis 6t6 tai HINO 500FC9JISW.

Trong qua trinh van tai hang hoa n6i chung thoi gian bc xép hang 1én xe va thoi gian

boc d& hang xuéng xe chiém mot phﬁn thot gian cong viée, viéc nay néu thyc hién mot
cach thil cong bang strc nguoi thi sé rat ton cong sirc, mat thoi gian va khong ¢ hiéu qua
kinh té, mat khac néu nhu khéi luong cta kién hang qua 16n, qua to vuot qua khdi luong
an toan cho phép sirc nang ctia con ngudi nhu may moc, cot dién, cay gd,.. thi c6 thé gay
ra nguy hiém, trong nhitng truong hop nhu thé can thiét 12 phai su dung mot may ning
chuyén dé dam nhan cong viéc d6 thay thé con ngudi.

Viéc str dung cac loai may nang chuyén ciing dit ra mot bai toan 1am sao dé phuc vu
qua trinh bdc xép hang nhanh, an toan va tiét kiém chi phi nhat. Chung ta c6 thé mua mot
chiéc xe tai cau, nhung phuong 4n nay chi phi rat cao, khong phi hop, khong khai thac
dugc chiée xe co sé hién c6. Chiing ta ciing c6 thé mua may nang chuyén nhu pa ling hoic
toi mang theo xe, viéc nay khong co tinh co dong cao, ton thoi gian ga dat cho mdi lan boc
xép hang hoa.

Cubi cung ching ta co thé thiét ké lép dat 1én xe tai hién tai mot can cau dé thuc hién
cong viéc boc d& hang héa phuc vu cho xe do, va mdt s6 viéc phu khéc nhu ciu hang tur vi
tri ndy sang vi tri kia. Phuong an nay c6 tinh kha thi nhat vi giam chi phi tan dung dugc
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phuong tién hién c6. Nhu vay muc dich hudng tédi cuia dé tai 1a thiét ké, lép dat mot chiée
can ciu 1én xe co s& dd cd dé bién nod thanh mot chiée xe tai cau vimg chéc, ¢ kha ning
bdc d&, van chuyén hang héa mét cach nhanh chéng, dam bao do bén, tudi tho, tinh dn dinh
va tinh an toan cao.

Yéu cau k¥ thuét:

- Pam bao 6 t6 duogc thiét ké ding theo quy chuin qudc gia vé chat lugng an toan ki
thuat va bao vé moi truong ddi véi 6 to QCVN 09:2024/BGTVT, va cac quy dinh hién
hanh.

- Cac mdi han phai d¢a ngu, dam bao du bén trong qua trinh sir dung.

- Cac bu 16ng phai du luc xiét, c6 phong long dam bao khong bi tu 10ng trong qua
trinh van hanh cuaa 6 to.

- Viéc son trang tri 1an cudi phai dam bao tinh chong ri va thim my.

- O t6 thiét ké phai dam bao chuyén dong 6n dinh va an toan trén cac loai dudng giao
thong cong cong ¢ Viét Nam.

Péi twong va pham vi nghién ciru

Dé tai nay khong nhiing né lam cho chiéc xe tai HINO tré thanh mot chiée xe tai co
can cau ma con giup cho ta hiéu dugc qua trinh tién hanh cai tao lap dat can truc 1én xe tai,
dé tai nay 14 tién dé cho qu4 trinh tién hanh cai tao 1ap dit can truc 1én xe tai khac sau nay.
Viéc lap dat can cau 1én xe tai HINO 1a mot cong viée thuc té va phi hop véi diéu kién kinh
té nude ta hién nay. Viéc lam trén gitp ta tan dung duoc nguén luc san co, dap tmg duoc
nhu cdu x4 hoi, giam tdi da moi chi phi, ning cao hiéu qua kinh té.

V& pham vi nghién ctru, dé tai bao gdm bdn khdi chinh, tinh toan thiét ké, xac dinh
day du cac thong s6 k thuat dé chon va ciu hinh cac thanh phan thuy lyc phu hop vdi tai
trong nang 3 tdn va ban kinh 1am viéc t8i da. Phan tich két cAu va do 6n dinh xe, x4c dinh
toa do trong tim moi sau khi lp cau, tinh moé-men 14t, phan tich Gmg suét tip trung trén
khung gdm va vi tri chan chong, nham dam bao xe dimg viing va hoat dong an toan trén
nhiéu diéu kién dia hinh. M6 phdng hoat dong, xay dung mo hinh toan hoc va kich ban mé
phong nang ha tai 3 tin trén phan mém Automation Studio, d4nh gia va hi¢u chinh thiét ké
dua trén két qua ap suat, luu luong, thoi gian phan ung va bién dang khung. Dé xuat quy
trinh van hanh va bao tri, soan thao huéng dan chi tiét vé trién khai, kiém tra truéc va sau

mdi ca lam viéc, lich bao dudng dinh ky va canh bao rui ro an toan khi xe cau hoat dong.
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Céu tric ciia bdo cao

Bao cao duoc xdy dung theo mot trinh tu chit ché, dan dat nguoi doc tir cai nhin téng
quan vé dé tai dén cac két qua tinh toan, mé phong va tng dung thuc té. BS cuc rd rang,
logic khong chi gitip hé¢ théng hoéa kién thirc ma con tao diéu kién thuan loi cho viéc tham
khao, tra ctru va phat trién tiép sau nay.

M dau gém “Loi ndi ddu” va “Tém tat”. O phan “Loi ndi ddu”, ngudi viét trinh bay
bdi canh, dong luc lya chon dé tai, déng thot gtri 101 cdm on dén céac ca nhan, tap thé hd tro.
Muc “Tém tat” khai quat muc tiéu, phuong phéap, két qua va dong gop chinh cua nghién
ctru, gitip ngudi doc nhanh chéng nam bat ndi dung ¢t 16i ma khong can doc toan bd bao
cdo.

Tiép dén 1a Phan myc lyc, danh myc hinh anh va danh myc bang biéu, liét ké chi tiét
cac muc, chuwong, hinh vé va bang biéu cung sb trang twong tmg. Hé théng muc luc gitp
dinh vi thong tin nhanh chong, trong khi danh muyc hinh anh — bang biéu hd tro nguoi doc
dé dang tra ctru cac minh hoa, sb liéu quan trong.

Phan mé dau di siu vao ba ndi dung trong tdm: “Ly do chon dé tai” giai thich y nghia
khoa hoc va thuc tién; “Muc tiéu nghién ctru” xac dinh ro nhiing két qua mong doi; “Podi
tuong va pham vi nghién ctru” gid1 han pham vi khao sat, phuong phap va cong cu ap dung;
cudi cung 13 “CAu tric cta bao c40” — phan nay chinh 13 phan huéng dan vé cach td chirc
cac chuong muc tiép theo.

Chuong 1 cung cép c4i nhin toan dién vé xe ciu ty hanh: khai niém, phan loai, uu —
nhuoc diém va vai trd trong cac linh vue. Chuong 2 tap trung vao thiét ké va tinh toan két
cAu co khi, bao gém lga chon phuong an, xac dinh vi tri lép dit ciu va gia ¢ chassis.
Chuong 3 mo ta cac budce tinh toan dong hoc, dong luc hoc va phan tich do on dinh cta xe
sau cai tao. Chuong 4 kiém nghiém do bén cac chi tiét quan trong — chassis, bu-16ng, mdi
ghép — ca qua tinh toan 1y thuyét va mé phong phan mém.

Chuong 5 chuyén sang thiét ké hé théng thuy luc: tir chon bom, thiét ké bo trich cong
suat dén tinh toan xylanh, van phan phdi va luc nang. Chwong 6 trinh bay quy trinh mo
phong mach thay luc trén Automation Studio, phan tich két qua va hiéu chinh. Chuong 7
dua ra huéng dan van hanh va bao tri sau cai tao, ddm bao thiét bi hoat dong bén bi, an
toan.

Cubi cung, Két luan va kién nghi tong két nhirng dong gop ciia dé tai, danh gia hiéu

qua phuong an thiét ké va goi mé huéng nghién ctru, ing dung tiép theo.

SVTH: Tran Lé Minh Hiéu GVHD: GS. TS. Trdn Véin Nam 4
Nguyén Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy
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CHUONG 1: TONG QUAN VE XE CAU TU HANH

1.1. Gi6i thiéu vé xe ciu tw hanh
1.1.1. Khai niém ciu tw hanh

Xe cau ty hanh 13 dong phuong tién chuyén dung tich hop giita khung xe tai va hé
théng can cau thiy luc, cho phép vira di chuyén linh hoat trén duong bo, vira thuc hién
chtrc nang nang, ha hang hoa, may moc, thiét bi c6 khdi lwong 16n. Khung gam chiu luc
ctia 6 to dong vai trod “nén moéng” viing chic, trong khi hé thdng piston, bom diu va van
phan phéi thuy luc tao ra lyc nang manh mé¢, chinh xac.

Su két hop nay mang lai uvu thé vuot troi, chi trong vai phut ha chan chéng, khéi dong
may, xe cau tu hanh di sin sang 1am viéc ma khong can dén hé thong ro-modc hay cau
chuyén dung roi rac. Nho co cdu dng can thiang hodc khdp gap linh hoat, tAm voi cta can
c6 thé thay doi nhanh chéng, dap tng nhiéu vi tri ning & cac cong trinh xay dung, boc xép
cang bién, lip dat thiét bj cong nghiép hay thi cong dan dung.

Khong chi tiét kiém thoi gian di chuyén va lip dit, xe cau ty hanh con nang cao ning
suit va dam bao an toan lao dong nhd hé thdng cam bién qua tai, khoa an toan va diéu khién
ban ty dong. Véi kha nang van hanh don gian, do bén cao va chi phi bao tri hgp 1y, xe ciu
tu hanh da tré thanh “canh tay phai” dac lyc cta nhiéu doanh nghiép trong céc linh vuc van

tai, xay dung va cong nghiép.

Hinh 1. 2. Hinh 4nh xe cdu ty hanh dugc lap cau 3 tan UNIC-V340.
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1.1.2. Pic diém noi bat ciia xe cau tw hanh

Xe cau tur hanh ndi bat nhat & kha ning co dong linh hoat, khung gam 6 t6 tai két hop
v6i hé thuy lyc cho phép xe nhanh chéng di chuyén giita cac cong trudng, kho bai hay bén
cang ma khéng can thém phuong tién van chuyén phu tro. Chi trong vai buéc don gian, ha
chan chéng thuy lyc, khoi dong may dau va bat bom thuy luc, xe di ¢ thé cb dinh virng
chai va san sang thuc hién thao tac nang ha. Nho vay, thoi gian chuén bi va di chuyén duoc
rit ngin dang ké so voi viée lip dit cac loai cdu roi rac, tir 6 ting hiéu qua vén hanh trong
moi truong lam viée thay doi lién tyc.

Co cAu can cdu cua xe tu hanh rat da dang, mang lai tam vuon rong va linh hoat cho
nguoi van hanh. Can dng 10ng c6 thé kéo dai hoic thu ngan tily theo khoang cach lam viéc,
trong khi can khép gép cho phép gip nho gon khi di chuyén va mé rong khi 1am viéc trong
khong gian hep. Mot s6 mau xe con tich hop thém doan can phu hodc gian treo, tor 46 md
rong ban kinh 1am viéc ma vin dam bao d6 6n dinh. Nho thiét ké nay, xe cau ty hanh c6
thé d& dang dap tmg nhitng yéu cau nang ha da dang, tir boc xép hang hoa trong kho dén
lap dat két cau thép trén cao.

Hé thdng thuy luc chinh 13 phan quan trong tao nén sttc manh va do chinh xac cho xe
ciu ty hanh. Bom thuy luc ¢6 luu lugng va ap suét 16n két hop v6i van phan phdi ti 16 gitp
diéu khién téc do nang, ha mugt ma, theo sat tung thao tac ciia nguoi van hanh. Ngoai ra,
van an toan va van chéng tut s€ tw dong bao v¢ h¢ théng khéi hién tuong qua tai va giir tai
6n dinh ngay ca khi dimg gitra chimg, dam bao ca thiét bi 1dn hang hoa ludn trong ving
lam viéc an toan.

Bén canh strc manh va tAm vuon, xe ciu ty hanh con cha trong dén yéu td an toan va
tién nghi cho ngudi van hanh. Cabin diéu khién hodc bd diéu khién tir xa thuong dugc trang
bi man hinh hién thi 4p suét, luu luong dau va goc nghiéng cua can, giup ngudi van hanh
quan sat va diéu chinh d& dang. Cam bién canh bao qua tai, chdng 1at va hé thdng khoa tai
tu dong ludn hoat dong song song dé ngin ngira sy cd nguy hiém. Pong thoi, két cau tich
hop cila xe cau ty hanh gip giam thiéu chi phi ddu tu ban dau va don gian hoa cong tac
bao tri, hau hét linh kién thay luc va phu ting 6 t6 déu pho bién, dé tim, dé thay thé tai cac

dai ly chinh hang hoac garage chuyén dung.
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g Két cdu. sO dot. tam vél hoat
CAp CAu . ’ ddng theo timg logi cdu
Chiéu dai va duding kinh cip
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MOC cAu theo timg loal cdu
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THUNG TAI CAU 1.0 tin - 18 tdn
Két cdu va vit liéu theo yéu cdu
Kich thudc theo quy dinh ding kiém
” <
CHAN CHONG (T CAU)
Quy cach, kiéu loai theo timg loal cdu
MAM XOAY

PTO & BOM THUY lljrc Goéc xoay 360. Quy céch
Cong suat phi hop theo loal cau theo timg loai cdu

Hinh 1. 3. C4u tao co ban cua xe cu ty hanh.
1.1.3. Vai tro ciia xe cAu tw hanh trong cic nganh nghé

Xe cau ty hanh giit vai trd then chot trong nganh x4y dung béi kha nang dua vat liéu
va thiét bi nang 1én cao mot cach nhanh chong, chinh xac. Tt viéc nang dam thép, bé tong
duc san cho dén lap rap két cAu mai, xe cau ty hanh gitp rat ngan thoi gian thi cong, giam
thiéu nhan cong thu cong & nhing vi tri nguy hiém. Nho tinh co dong linh hoat, phuong
tién ndy co thé luan chuyén dé dang giita cac khu vuc cong truong khac nhau, dap ing cong
tac boc xép vat liéu ngay khi can ma khong phai chd doi lap dat cau cb dinh.

Trong linh vuc van tai, kho bai, xe cau tu hanh tré thanh cong cu déc luc cho cong tac
bbc xép hang hoa cong kénh, nang ky. Cac container, pallet hang hoa hay may moc thiét bi
16n duoc di chuyén nhanh gon tur xe tai lén gid k¢ hodc nguoc lai, dam bao tién do luan
chuyén hang héa lién tyc. Tai cac cang bién, kho ngoai quan hay bén bai, viéc sir dung xe
cau ty hanh gitp toi vu héa khong gian luu trir va luan chuyén, giam thoi gian cho tau, xe
va tang hiéu qua kinh doanh cho doanh nghié¢p logistics.
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Trong ndng nghiép, du it dugc nhic dén hon, xe cau tu hanh ciing ¢6 nhitng tng dung
dang ké, dic biét trong céc trang trai quy mo 16n hoic hoat dong 1am nghiép. Phuong tién
nay hd tro niang ha bd khung gian, bdn chira phan bon, vat tu ndong nghiép ning nhu bao
phan, tai hat giéng, tham chi thao 1ap may moc ché bién nong san. Thay vi phu thudc hoan
toan vao phwong phap thu cong hodc may moc cb dinh, nha ndng gid day cé thé linh hoat
luan chuyén ngudn luc, giam chi phi nhan céng va nang cao hiéu suit thu hoach — bao quan
nong san.

Trong cong nghiép san xuat, xe ciu ty hanh dong vai trd quan trong trong viéc bao tri,
di doi va lap dat may moc thiét bi ning. Tir viéc nang dit dong co, bon chira, may nén khi
dén thay thé linh kién khuon duc trén day chuyén, xe cau ty hanh giup giam thoi gian ngiing
san xudt khi can sira chita hay mé rong nha may. Ngoai ra, do chinh xac trong thao tic nang
— ha con dam bao an toan cho cong nhan va han ché hu hong thiét bi, tir d6 giam chi phi
bao tri, van hanh.

Nhu vay, véi tinh da dung, co dong va hi€u qua cao, xe cAu tu hanh d3 va dang tr&
thanh phuong tién khong thé thiéu ciia nhiéu nganh nghé. Bat ké 13 xay dung, van tai, ndng
—1am nghiép hay cong nghiép ning, viéc tng dung xe ciu ty hanh khong chi nang cao ning

suat lao dong ma con dam bao an toan, ti€t ki¢m chi phi va rit ngan tién do cong viéc.

Hinh 1. 4. Hinh 4nh minh hoat xe ciu tu hanh.

1.1.4. Phan loai xe ciu tw hanh

+» Phan loai theo tai trong
Xe cau ty hanh dugc chia thianh nhiéu nhém tai trong khac nhau, gitip ngudi sir dung
dé dang Iya chon thiét bi phi hop voi khdi lugng hang héa va yéu cau cong viée. Cac loai
pho bién bao gdm cau 3 tan, 5 tan, 10 tan, 15 tan va 25 tin. Cau 3—5 tan thuong dung cho
cong viéc boc xép hang hoa trong kho, thi cong dan dung nho; cau 10—15 tan dap tng yéu
SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Viin Nam 8

Nguyén Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

cau lap dung két ciu thép, bé tong duc sin & cac cong trinh tam trung; con cdu 25 tin tré
1én chu yéu tmg dung cho cac du an cong nghiép ning, cang bién hodc thi céng cong trinh
cao tang. Viéc lya chon dung tai trong khong chi dam bao hiéu qua cong viéc ma con ting
d6 bén cua thiét bi va an toan lao dong.
% Phan loai theo kiéu dang va b tri cabin
Vé kiéu dang, xe cdu ty hanh thudng duge chia thanh hai nhom chinh: c¢6 cabin diéu
khién doc lap va khong co cabin diéu khién riéng. Ddi v6i xe cdu co cabin, cabin 1ai va
cabin diéu khién can truc dugc thiét ké riéng biét, giup phan tach rd chirc niang, mang lai
tam nhin tot hon va nang cao d6 an toan cho ngudi van hanh can. Trong khi d6, xe cau
khong ¢ cabin diéu khién riéng thuong c6 thiét ké gon gang hon, ngudi 14i va nguoi diéu
khién can tryc cing ngdi chung trong cabin xe tai, phi hop v6i nhitng vi tri 1am viéc han
ché khong gian hodc yéu cau dau tu ban dau thap.
< Phan loai theo thwong hiéu san xuat
Trén thi truong hién nay, co nhiéu thuong hi¢u noi tiéng cung cép xe cu tu hanh véi
chat lugng, tinh nang va dich vu hau mai da dang. Mt sb hang uy tin g6m Hyundai, Isuzu,
Hino, Thaco, JAC va Dongfeng. Mbi thuong hi¢u lai c6 uu thé riéng vé dong co, h¢ théng
thuy lyc, phu tung thay thé va mang ludi bao tri. Vi du, Hino noi tiéng vé d6 bén khung
gam, trong khi Hyundai va Isuzu thuong dugc danh gid cao vé kha ning tiét kiém nhién
lidu va chi phi van hanh. Viéc lya chon thwong hiéu phu hop phu thudc vao ngan sach dau
tu, diéu kién bao tri va yéu cau k¥ thuat cu thé cua tung cong trinh.
1.1.5. Loi ich khi sir dung xe cAu tw hanh
% Ting ning suit lao dong
Nho kha niang nang ha va di chuyén dong thoi, xe cdu tu hanh giup gidm manh lao
dong thu cong, dic biét vdi cac vat liu nang, c6ng kénh. Thay vi phai huy dong nhiéu cong
nhan va thiét bi hd tro tach roi dé bde Xép, chi can mot xe ciu ty hanh co thé thuc hién
nhanh chong va hi¢u qua. Nho do, tién do thi cong dugc déy nhanh, nhan luc duoc tdi vu
va ngudn luc lao dong duge phan bd hop 1y hon cho cac cong viéc doi hoi k§ nang cao.
« Riit ngin thoi gian thi cong
Qua trinh chuan bi — di chuyén — nang ha cila xe cau ty hanh chi mat vai phut: xe dén
vi tri, ha chan chdng, khéi dong hé thuy luc va thuc hién thao tac. P6i véi cac phuong phap
truyén thong, cong doan lap dit cau roi hoac huy dong nhiéu thiét bi chuyén dung thuong
t6n hang gio hay tham chi ca ngdy. Vi xe cau ty hanh, thoi gian chd doi, lap dat va di
chuyén giira cac diém lam viéc dugc loai bo ti da, giup rat ngan tong thoi gian thi cong.
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% DPam bao an toan lao djng
Xe cdu ty hanh trang bi hé thong cam bién qu4 tai, van an toan chdng tut tai va khoa
tu dong khi vuot ngudng cho phép, giam thiéu dang ké rui ro tai nan do qua tai hodc thao
tac khong chinh xac. Cabin diéu khién hodc bd diéu khién tir xa (remote) gitip ngudi van
hanh quan sat rd vi tri cAn cau, dong thoi giit khoang cach an toan véi tai trong 16n. Bén
canh d6, chan chéng thuy luc ty dong can bing ciing ting cuong d6 on dinh, ngin ngira
nguy co 1at va trugt khi lam viéc trén bé mit khong bang phang.
% Tiét kiém chi phi
Mic du dau tu ban diu cho mot xe cu ty hanh khong nho, nhung xét vé 1au dai, chi
phi van hanh, bao tri va nhan cong déu thap hon so véi viéc thué nhiéu may moc roi rac
hoic sir dung lao dong thii cong. Nho két ciu tich hop, cac linh kién thuy luc va phu ting
0 t6 dé tim, gia thanh hop 1y, cong tac bao dudng dinh ky trd nén don gian va nhanh chong.
Pong thoi, giam sb lwong phuong tién tham gia thi cong ciling gop phan tiét kiém nhién liéu
va phi cau dudng, bén bai.
+ Nang cao hiéu qua kinh doanh
Vé6i kha ning 1am viéc da ning va thoi gian thi cong rat ngin, xe cau tu hanh giup
doanh nghiép ting s lugng dy an hoan thanh trong khoang thoi gian nhat dinh, tir d6 nang
cao uy tin va ning luc canh tranh trén thi truong. Viée giam chi phi nhan cong, thiét bi thué
ngodi va rii ro an toan con gop phan giam gia thanh dich vy, ting bién loi nhuin va tan
dung t&t hon ngudn von dau tu. Nho nhitng loi ich nay, nhiéu cong ty xay dung, logistics
va cong nghiép da coi xe cAu tu hanh 12 tai san chién luge, thuc déy hi€u qud hoat dong va
phat trién bén viing.
1.2. Phan tich wvu, nhwoc diém ciia xe cau ty hanh
Xe cau ty hanh hién nay duoc nhiéu doanh nghiép uu tién sir dung khong chi boi tinh
da ning, ma con boi kha ning t6i wu hoa chi phi, nhan luc va thoi gian thi cong. Tuy nhién,
hiéu rd ca uu diém 1an han ché s& gitp chung ta khai thac ding mic thé manh va khic phuc
kip thoi diém yéu cia thiét bi nay.
< Uu diém
Co dong va tan dung linh kién pho thong, xe cau ty hanh két hop khung gam 6 to tai
tiéu chuan véi cum bom, xylanh thuy lyc da tao nén mot h¢ théng di dong. Diéu nay d@)ng
nghia véi viéc ban khong can dung dén ro-modc chuyén dung, bd giang cd dinh hay cau
ro1 phuec tap, chi mat vai phut dé ha chan chéng, khéi dong bom thily luc va san sang van
hanh. Hon nira, linh kién 6 t6 (ddng co, hdp s0, khung gﬁm) va linh kién thay lyc (bom,
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van, xylanh) déu phé bién trén thi truong, gitp qua trinh bao tri va thay thé phu tung dién
ra nhanh chéng, tiét kiém chi phi.

Da ning véi tAm vdi linh hoat, can ciu dang dng 16ng cho phép diéu chinh d6 dai phu
hop voi khoang cach 1am viéce tir vai mét dén hang chuc mét, con can khép gip lai mang
vu diém gip gon khi di chuyén qua khong gian hep. Nhiéu mau xe hién dai con tich hop
thém doan can phu hodc gian treo, mé rdng ban kinh lam vi¢c ma khong lam gidm do on
dinh. Nho do, cuing mdt chiéc xe ciu ty hanh c6 thé thuc hién déng thoi nhiéu nhiém vu:
bbc xép container, dua dam thép 1én cao, lap dit thiét bi chuyén dung...

Tiét kiém thoi gian va nhan lyc, trong khi viéc lép dit cau chuyén dung ro1 rac co6 thé
mat hang gio &én ca ngay cho cong tac chuin bi, xe cdu ty hanh chi can vai phat dé trién
khai. Nho kha ning linh hoat, cong trudng giam thiéu thoi gian cho doi, nhan luc duoc giai
phong dé thyc hién cac cong viée gia tri cao hon. Viéc nay dong thoi gop phan giam chi phi
thué mudn lao dong phuc vu bdc xép truyén thong va ting ning suit tong thé.

Tiét kiém chi phi dau tu va van hanh, mic di mtc dau tu ban diu cho mét chiéc xe
ciu ty hanh thudng cao hon xe tai thong thuong, nhung xét trén tong chi phi vong doi, thiét
bi nay van dem lai loi ich kinh té 1 rét. Chi phi béo tri, stra chita thap hon so véi viéc duy
tri nhiéu thiét bi chuyén dung; nhién li€u tiéu hao cling dugc t6i wu khi tan dung nén tang
dong co diesel hi¢u suét cao.

% Nhuoc diém

Gidi han tai trong va ban kinh lam viéc, du c6 cc phién ban tir 1 tAn dén 30 tan, xe
ciu ty hanh van khong thé so sanh véi cAu banh xich hay cau thap khi can nang siéu truong
siéu trong hodc tam voi vuot tram mét. Viéc gia tdng tai trong cao doi hoi khung gém to
hon, dan dén trong tdm lén cao, anh hudng to1 o on dinh.

Phu thudc vao diéu kién mat béng, dd 6n dinh cua xe dua vao chat lugng chan chéng
va sy bang phing ctia mit dat. Trén nén cimg, phang, chan chong thity luc nhanh chong ¢
dinh xe viing; nhung néu & nén dat yéu, bun lay hay dia hinh g ghé, chiic ning cén bang
ctia chan chong c6 thé bi suy giam, lam ting nguy co lat va truot.

Chiéu cao va goc nang han ché, vai thiét ké tich hop, khoang khong gian 1am viéc ciia
can ciu ty hanh khi gap gon dugc ti wu, nhung khi “dudi hét c&”, chiéu cao 1am viéc tdi
da van khong thé bang cau thap cb dinh. Diéu nay gidi han tmg dung trong cic cong trinh
cao tﬁng hodc khi can tiép can cac vi tri xa tim véi tiéu chuén cua can 6ng léng.

Béo tri hé thity lyc doi héi chuyén mén, du linh kién pho bién, hé thong thiy luc hoat
dong dudi ap sudt cao can duoc bao tri dinh ky ding quy trinh: thay loc dau, kiém tra d6
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kin van, xylanh, bom. Nguoi van hanh hodc bao tri thiéu kinh nghiém rat dé bo sét khau
kiém tra, ddn dén giam hiéu suét hodc hu hong ning.
1.3. Gi6i thiéu, phan tich vé xe co s&

Xe 0 t6 tai HINO 500FC9JJSW la mot loai phuong tién van tai do Nhat Ban san Xuat.
N6 ra doi nhim dap tng nhu cau van chuyén hang hoa va né c6 nhirng wu diém ndi troi so
v6i cac loai 6 t6 tai khac. Dong xe HINO 500FC9JISW véi muc d tin cdy cao dé gianh
duge tinh cam cua khach hang.Cung véi st dung nhién liéu hiéu qua va khi thai thap, dong
xe S00FC9JISW dugc thiét ké cho tinh niang van hanh manh mg&, bén bi, tién nghi kinh té

cling nhu chét luong van tai cao va kha ning chuyén chd linh hoat.
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Hinh 1. 5. Hinh 4nh tong thé xe co s HINO 500 FC-9JJSW.

Trude hét, khung gﬁm Hino 500 FC-9JJSW su dung dam thép chiu lyc cuong do cao,
thiét ké chuyén biét cho tai trong ning. Két cau dam chinh va dam phy dugc gia cong ti mi,
dam bao d6 cung virng khi phai chiu Iyc don tap trung ctia bd ciu va hang hoa. B tri diém
c¢d dinh chan chdng hop 1y ciing cic mit bich gia cudng gitip phan bd lyc déu 1én khung,
giam thiéu tng sudt cuc b va han ché d6 vong khung trong sudt qua trinh thao tac.

Pong co Diesel Hino, v&i cong suat danh dinh 121(kW) va mé-men xoan 16n & vong
tua thép, tao diéu kién cho bom thuy lyc hoat dong 6n dinh & luu lugng cao ma khong bi
hut 4p khi xe di chuyén hodc ding yén. Két hop cung hé thdng treo nhip thép da 14 hoic
khi nén va phanh khi nén kép, xe co s& khong chi mang lai cam giac lai ém, 6n dinh ma
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con dam béo an toan tdi da khi thuc hién thao tac cau, dic biét trén dia hinh khong hoan
toan bang phang.

Mot loi thé khac cua Hino 500 FC-9JJSW 1a hé théng dién, thuy luc nguyén ban dugc
tich hop sdn ngay tir nha may. Cac dudng dau chuyén dung, bang d4u nbi dién duoc thiét
ké dé két ndi nhanh voi bom thuy luc, van phan phdi va bd diéu khién céu, gitp don gian
hoa cong tac ché tao, lép dat va bao tri vé sau. Phan tich kha nang chiu lyc va b tri trong
tam cho thay, voi ban kinh 1am viéc t6i da va tai trong cdu 3 tin, xe van van hanh trong
ving an toan ma nha san xuat quy dinh. Tong hoa céc yéu té vé khung gam, dong luc hoc
va tinh tién ich, Hino 500 FC-9JJSW thuc su 1a nén tang ly tudng cho hé¢ théng thuy luc xe
cAu tu hanh 3 tan.

Béng 1. 1. Bang thong s6 ki thuat xe co s¢ Hino 500 FC-9JJSW.

Thong so Gia tri
Tong tai trong 10400 kg
Tu trong 2980 kg
Chiéu dai co s& 4350 mm
Kich thudc bao ngoai (Dai x Rong x Cao) | 7490 x 2275 x 2470 mm
Khoang cach sau cabin — cudi chassis 5635 mm
Chiéu rong cabin 2275 mm
bong co Diesel HINO JOSE-TE
Cong suat cyc dai (JIS Gross) 121 kW /2500 rpm
Dung tich thuing nhién li¢u 200 L
Hop s6 LX06S
C& 10p 8.25-16 — 18PR
Heé thong lai Tro luc thity luc, cot l4i lun hoi
Hé thong dién 12 V x 2 Ac-quy (65 Ah), may phat 24 V
Hé thdng treo Cau trudce: nhip 14; Cau sau: nhip thép da 14
Phanh Khi nén kép, ABS

1.4. Giéi thiéu vé cac loai cau tw hanh

Xe cau ty hanh dugc phat trién nham dap ing nhu cau nang ha da dang trén cong
truong va bén bai, v6i nhidu ching loai khac nhau tuy theo két cau can, tai trong va diéu
kién dia hinh. Trude hét, vé két cAu cin, cAu 6ng léng la loai phé bién nhit nho kha nang
thay ddi chiéu dai nhanh choéng; cac doan 6ng 16ng trugt vao, ra linh hoat, cho phép thao
tac nang hang tir khoang cach gin dén xa chi voi mot co ciu don gian. Trong khi d6, cau
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khé6p gap lai ndi bat khi lam viée trong khong gian chat hep: cac khép ndi gidng ngon tay
cho phép gap gon can khi di chuyén va mé rong ra dé bdc xép duéi cau hoic trong kho
xudng. Dén nay, nhiéu dong cau con két hop ca hai kiéu nay thanh cau hdn hop, tdn dung
vu diém cia ca tim vuon rong 1an kha ning gip gon, dap tng yéu cau cong viéc phirc tap
hon.

V& tai trong, xe cau tw hanh trai dai tir cdu nhe 1-5 tan, thuong dung cho bdc xép hang
hoa trong kho va lap dat thiét bi gia dung, dén cau trung binh 5-15 tan phuc vu xay dung
dan dung va cong nghiép nhe. Dong cau ning 15-30 tan duoc thiét ké gin trén khung 6 t6
hang ning, chuyén dung cho ning dam thép, bé tong duc sin hay container tai cang bién.
Sy da dang nay gitp chu dau tu va doanh nghiép dé dang lua chon thiét bj phu hop véi khi
luong va tim voi cu thé, tranh lang phi chi phi dau tu vao nhiing loai cdu qué 16n hodc qua
nho so véi nhu cau thyce té.

Vé phuong thirc gin va co dong, xe cau tu hanh banh 16p 12 dong linh hoat nhét, ¢
thé di chuyén trén duong bd ma khong can xe kéo. D6i voi dia hinh g ghé hodc bun lay,
ciu banh xich gén trén khung xe tai cho kha ndng bam duong vuot troi, déng thoi van tan
dung nén tang 6 t6 dé di chuyén nhanh giira cac cong trudng. Bén canh do, c6 loai cau ban
tinh, khong trang bi dong co di chuyén riéng; phai ding xe chuyén dung hoic thiét bi nang
khac dua dén vi tri 1am viéc, phu hop véi céac bén bii, gara sua chira noi cong viéc lap lai
¢b dinh.

Cubi cung, vé co ché diéu khién, nhiéu xe ciu tu hanh tich hop cabin kin cho ngudi
van hanh, man hinh hién thi cac thong sd ap suat — luu luong thuy luc, mang lai tam quan
sat rong va thao tac chinh xac. Trong khi d6, diéu khién tir xa ngay cang duoc ua chudng
boi gitip ngudi van hanh dimg ngoai khu vuc nguy hiém, linh hoat di chuyén, giam sat trirc
quan va dam bao an toan t6i da. Nho su phat trién da dang vé ca két ciu, tai trong va tinh
ning diéu khién, xe cau ty hanh di tro thanh thiét bi khong thé thiéu trong nhiéu nganh

nghé tir xdy dung, logistics dén cong nghiép nang.
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Hinh 1. 6. So dd nguyén Iy hoat dong ctia can cau ti hanh.

Trong bdi canh thi céng ngay cang da dang va yéu cau khit khe vé hiéu suét, xe cau
tu hanh ra doi véi hang loat chung loai, mdi loai déu duoc tdi uu dé dap ung nhimng dic thu
riéng veé tai trong, tam vuon va dia hinh 1am viéc. Nho tinh linh hoat trong thiét ké va co
dong trén khung gam 6 t6, xe cau tu hanh gitp chu dau tu dé dang lya chon thiét bj phu
hop, vira tiét kiém chi phi lai dam bao tién do va an toan thi cong.

1.4.1. Phan loai

Theo két cdu can, ciu dng 16ng str dung cac doan éng trugt vao, ra nhanh chong nho
thuy luc, cho phép thay d6i tim vuon linh hoat. Cau khdp gap véi cac khép co thé gap gon
dé di chuyén qua khong gian hep va mé rong dé 1am viéc. Ngoai ra, dong cau hdn hop két
hop vu diém cia ca hai, vira vuon xa, vira gap gon linh hoat.

Theo tai trong, dong cau nhe (1-5 tin) thudng dung cho bdc xép pallet va thiét bi nho
trong kho; cdu trung binh (5-15 tn) phuc vu lip dung két ciu thép va bé tong duc sin; cau
ning (15-30 tan) chuyén dam nhéan cic hang muc nang dam 16n, container va may moc
nang tai cang bién hay cong trinh cao tang.

Theo co dong, xe cu tu hanh ga"m ¢ dinh trén khung 0 to tai, di chuyén nhanh trén
duong bo. Can cau banh xich trén xe tai bo sung cang xich dé vuot dia hinh gd ghé, dong
thdi van co thé chay banh 16p khi can. Can cau thiy luc tinh khong c6 dong co riéng, phai
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dung ro-mooc kéo dén vi tri ¢b dinh, phu hop voi bén bai hodc cong viéc 1ap di 1ap lai tai

mot diém.

1.4.2. Pic diém chung

Xe céu ty hanh duogc thiét ké tich hop ngay tir nha may, két hop chit ché giita khung
gam, hé thuy luc va co cu can, cho phép lam viéc nhanh chéng chi sau vai thao tac trién
khai. Hé thong thity lyc manh mé véi bom va van phan phdi ti 16 cao dam bao luc ning 6n
dinh va diéu khién toc d6 muot ma. Ngudi van hanh co thé thao tic ngay trong cabin véi
man hinh hién thi day du thong s6 hodc dung bo diéu khién tir xa dé ting tinh an toan. Nhiéu
model con cho phép lap thém doan can phy, méc d6i, gian treo... dé dap tng nhu cau
chuyén biét, gia tang tinh da dung.

1.4.3. Uu, nhuoc diém

Can théng thuy luc 1a loai can duoc ciu tao tir nhiéu tﬁng truot 16ng vao nhau, cho
phép diéu chinh chiéu dai nhanh chong dé phu hop vai nhiéu khoang cach nang khac nhau.
Khi can dugc kéo dai toi da, loai can nay c6 tdm véi va chiu cao nang rat tot, dap tng dé
dang cac cong viéc nhu dung cot dién, lép dam thép hay van chuyén vat liéu xa than xe.
Bén canh vu diém van hanh don gian, dé bao tri vé mit co ban, khi thu gon chiéu dai can
lai rat gon gang, giam thiéu can trd khi di chuyén. Tuy nhién, thiét ké “thang” nay ciing
mang theo mdt s6 han ché: gbc lam viéc thuong chi @ mot hudng théng dimg, kho thao tac
trong khong gian chat hep hoic phia sau than xe; hé thdng xi lanh nhiéu ting doi hoi bao
tri dinh ky dé tranh ro ri dau; va véi mdi mét do dai thém, khoi luong cua can tdng 1én dang
ké, anh hudng dén tai trong cho phép ctia phuong tién.

Can khdp, hay con goi la loader crane, ndi bat & kha nang co dong cao nho nhiéu khép
nbi gidng dau gap cua canh tay robot. Thiét ké nay cho phép can vira c6 thé vuon ra xa dé
nang vat, vira co thé gip sat vao thanh thung khi khéng st dung, rt phu hop véi nhitng khu
vue 1am viée han ché hodc nhiéu chuong ngai vat. Nho co cAu khép linh hoat, nguoi van
hanh c6 thé dwa tai vao sat thanh xe, dua 1én thung hay kéo xubng mit dat mot cach chinh
x4c va an toan. Piém han ché 16n nhat ctia knuckle boom nam & tim véi va chiéu cao nang
khong thé so sanh véi telescopic crane, ciing voi co cau van va xy-lanh phirc tap hon nén
chi phi dau tu va béo tri cling cao hon.

Can ludi duoce ciu thanh tir cac thanh thép dan chir “X” hodc tam giac, tao nén két
cAu ctng virng nhung van nhe hon so véi dam dic cung chiéu dai. Nho uvu thé chiu tai 16n
va tam voi rat xa, loai can nay thuong duoc sir dung trong cic cong trudng xay dung ning,
can ning thép, bé tong hodc cu kién 16n. Vit liéu thép dang luéi gitp giam khéi luong
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tong thé so voi két ciu dam dic, giam ap luc 1én khung xe. Tuy nhién, can ludi thudng phai
thao ldp timg doan khi di chuyén, ton nhiéu thoi gian va nhan cong, dong thoi yéu cau
chassis xe cuc ky chic chin dé chiu lyc. Viéc van hanh cling cham rai hon so voi céac can
thuy luc tw dong do phai cing cap va giang chdng can than trude khi ning.

Can gap kiéu 1a phu kién mo rong gin ¢ dau can chinh cia ca telescopic va knuckle
boom, giup ting thém vai mét tim véi hodc chiéu cao nang khi can. Khi khong sir dung, jib
c6 thé gap gon lai sat v6i can chinh, khong chiém nhiéu khong gian va khong giy can tré
khi di chuyén. Giai phap nay c6 chi phi dau tu trong ddi thap so voi viée thay doi toan bo
bd can, nhung chi phtt hop véi nhitng cong viéc nhe hodc can ting thém khoang cach ngin,
khong thé chiu tai 16n. Viéc diéu khién doc 1ap jib ciing doi hoi bd sung van va xi-lanh diéu
khién hai ting, 1am ting do phirc tap cho hé thong thuy luc.

Khi lua chon loai can cdu ty hanh trén xe tai, cAn cin nhéc déng thot yéu cau ve tai
trong nang, tam véi, khong gian lam viéc, cling nhu chi phi dau tu va chi phi bao tri. Voi
cac cong trinh 16n, tai ndng va can tAm véi xa, can ludi hodc telescopic crane ¢& 1on co thé
1a Iya chon wu tién. Nguoc lai, trong cac khu vuc chat hep, yéu clu co dong linh hoat va
thao tac nhanh gon, knuckle boom s& phat huy t6i da hiéu qua. DPdi véi nhitng du an quy
mé nho, tan suit nang khong cao hodc chi can m& rong tam véi nhe, viéc trang bi thém

folding jib trén can hién c6 s& gitip tiét kiém chi phi ma vin d¢am béo tinh ning can thiét.
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CHUONG 2: THIET KE VA TINH TOAN

2.1. Lwa chon phwong 4n thiét ké

Dé t6i wu hoa hiéu suat van tai va nang cao tinh linh hoat khi boc d& hang hoa, chiing
t6i lya chon phuong an gan truc tiép can cau UNIC URV343 1én khung chassis nguyén ban
ctia HINO 500 FC9JJSW, khong kéo dai hay thay d6i kich thude khung. Cach 1am nay vira
dam bao su déng bd vo1 hé truyén dong, hé théng 14i va hé treo, vira tiét kiém chi phi va
thoi gian ché tao, dong thoi giit nguyén tinh lién khéi ctia khung gam chinh hing.

Vi1 tri lép dat can cau duoc bd tri ngay sau cabin, trén khu vuc ¢6 d cing cao nhét
ctia khung, gitip khung chiu tai t6t trong qua trinh nang ha. Phan thung hang dugc rat ngin
so véi kich thude tiéu chuan dé khong vuot qua chiéu dai tong thé quy dinh, dong thoi van
dap tmg day du cac yéu cau vé gidi han kich thudce cia QCVN 09:2024/BGTVT.

Thung xe dugc thiét ké dang ha, khong c6 mai phi, v6i san ché tao tir thép CT3 dinh
hinh, lién két chic chin bang han va bu-1ong. Két cau khung san duogc gia cong dam bao
do bén, d6 cung, thuan ti¢n cho viéc thi cong, bao tri va stra chita. Viéc phan bo vi tri thung
va can cau hop 1y gitip can bang tai trong giita truc trude va truc sau, gop phan duy tri do
6n dinh khi xe luu thong trén dudng trudng ciing nhu trong qua trinh thao tac cau.

Giai phap nay khong chi dép tmg cac yéu cau k¥ thuit ma con phu hop véi diéu kién
khai thac thuc té tai Viét Nam, khi nhu cau st dung xe tai da ning, linh hoat va dé thao tac
luon duoc dit 1én hang dau. Bing cach gitt nguyén cac hé thong nhu truc co s, dong co,
hop s6, cau chi dong, hé théng phanh, hé thong treo va hé théng 14i, chiing ta vira bao toan
chat luong khung gam chinh hang, vira b6 sung kha ning cau hang manh mé, dem lai hiéu
qua kinh té va van hanh t6i wu cho chi xe.

Cic bude trién Khai cu thé gom:

Gilr nguyén b6 tri chung cua 6 t6 (sat-xi tai, h¢ truyén luc, dong co, ly hop, hdp s0,
cau chi dong, hé phanh, hé treo, hé 14i), khong thay doi.

Ché tao méi thung dang ho, khong c6 mui phu, va lap 1én sat-xi.

Gia cong, lap dat cac phu kién: vé chin bun, rao chin bén hong, rao can dudi xe...

Lép dat hé théng dién cho thung hang.

Lap can cau UNIC URV343 Ién xe theo ban vé& k¥ thuat.

Kiém tra toan bo, chay thir, hoan thién va son phu hoan chinh.

SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam 18
Nguyén Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

2.2. Phuwong 4n chon cau

Dua trén tai trong toan b cua xe co sé, chiéu rong va chiéu dai chassis tham chiéu

v6i tai liéu tham khao chon cu va xe nén TL[16], dong thoi giit nguyén két ciu khung gbc

ctia HINO 500 FC9JJSW, chung t6i dd quyét dinh 1ap dit cau thuy luc UNIC URV343 —

dong cau 3 tin, 4 khiic 16ng cao cap dén tir Nhat Ban. V6i tai trong nang t6i da 3,03 tin &

tam v6i gan 2 m va kha ning duy tri sttc nang khoang 0,8 tin & tAm véi xa nhat 9,81 m,

URV343 dap tmg linh hoat moi nhu ciu bbc xép tir hang héa cong kénh dén cong viée &
cac khoang cach xa. Khi m¢& hét 4 khuc can, chiéu cao lam viéc ¢ thé 1én t&i 11,4 m, trong

khi khi thu gon, can chi dai 3,22 m, gitp xe d& dang di chuyén qua cac khu vuc tran thap

hoic 16i di hep.
Bang 2. 1. Tham khéo chon cdu va xe nén
Do mé Xe nén phu hop Momen
Model Strc nang | chan Tong tai | Chiéu rong N _|PTO
. . i hass: Chiéu dai
0 ron ung chassis
chong (m) ‘ g g co s¢ (mm) (N.m)
(tan) (mm)
URV233, | 2330 kg 2500 -
1.546-2.6 | 6-8 714-900 105
URV234 |at1.7m 4000
URV293,
URV294, | 3030 kg 2500 -
1.71-34 |6-8 714-900 105
URV295, | at 1.6 m 4000
URV296
URV343,
URV344, | 3030 kg 3500 -
200-35 [|8-12 497-878 118
URV345, | at 2.6 m 5500
URV346
URV373,
URV374, | 3030 kg 3500 -
2.02-42 |8-15 497 -878 118
URV375, | at2.7 m 5500
URV376
URV503,
3030 kg 5000 -
URV504, 2.19-38 |18-25 545 -975 145
at4.1 m 7200
URV505,
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Trong luong ban than 1.135 kg cta cau dugc phan bd dong déu trén khung chassis

nhd hé kep gia cb, dam bao khong vuot qua gi6i han chiu tai va van giit cho trong tAm xe

luén 6n dinh trong moi tinh hubng van hanh. Thiét ké can 16ng 4 doan khong chi mang lai

kha ning thu gon gon gang ma con giup ting do cing va d6 bén cho két cau, giam thiéu do

léch tam khi boc xép ¢ goc rong.

Nguén ning luong cho toan bd qua trinh hoat dong duoc khai thac tryc tiép tir trich

cong sut PTO trén hop sb xe, din dong qua bom thuy luc ma khéng can hé théng ngudn

doc 1ap, nho d6 tiét kiém nhién liéu, giam chi phi dau tu va duy tri khong gian lap dat gon

gang. Tong hoa tat ca vu diém vé hiéu ning, an toan va tiét kiém, UNIC URV343 chinh 1a

lwa chon Iy tuéng dé toi vu hoa cong nang cau hang cho HINO 500 FC9JISW, dam bao van

hanh bén bi, linh hoat va an toan tuyét d6i trong sudt qua trinh khai thac.
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Hinh 2. 2. 6 thi bién dang 1am viéc va muc tai ning dugc cia can cau.
Céu tao va nguyén Iy hoat dong 6 td tai ciu dung co ciu thiy luc UNIC URV343:
Can cau thay lyc nhin hiéu UNIC URV343, ¢6 4 khau do véi stc nang nho nhét 1a
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480 [kg] tai tim véi 9,81 [m] va st nang 16n nhat 1a 3030 [kg] tai tam vai 2,5 [m]. ciu tao
chung va nguyén va nguyén 1y lam viéc dugc trinh bay cu thé nhu sau:

Céu tao chung:

Hinh 2. 3. Cic chi tiét chinh hé thong nang ha.

1: Can 3 tng 11: Cot xoay

2: Can 4 tang 12: Dé xoay

3: B6 moc 13-1: Bo quay (thiét bi quay)

4: Thiét bj bao dong 13-1-1: Bo giam tdc quay

5: Hé truyén dong thay luc 14: To1 kéo cap

6: Puong 6ng xi-lanh nang 14t 16: Bo giam tdc toi kéo

7: Pudng 6ng dong co toi kéo 17: Xi-lanh nang lat (derrick cylinder)

8: Puong 6ng xi-lanh thu gap can 18: Van céan bang cho xi-lanh derrick

9: Pudng 6ng dong co quay 19: Day dan dién & hop ndi

10: Pudng 6ng chan chong
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Hinh 2.3 thé hién cac chi tiét chinh cua hé théng nang ha thuy luc dugc lap trén xe tai
cau.

Thiét bi 1ap méi bao gém cac chi tiét chinh sau:

- Cdu va co cdu lam viéc cia cdu: dan cau co thé thay d6i tim phéng nhd co cac
doan 1dng vao nhau. Poan ngoai c¢b dinh, doan trong c6 thé chuyén dong twong ddi voi
doan ngoai nho hé théng xy lanh thuy lre. Trén dau doan cin trong c6 gan hé thdng toi -
moc dé ning ha hang.

- Co cdu ndng ha: doan can ngoai dugc ndi voi cot dang cua cau qua khap ban 18
va duoc nang 1én ha xudng nhd xy lanh thay luc.

- Mdm quay: giup cau quay tron vong, mam quay duoc dan dong bai dong co thay
luc, thong qua cap banh rang an khaop trong.

- Chdn chéng: ting d6 6n dinh cta xe khi 1am viéc, gdm hai chan chdng c6 thé dan
dong bang xy lanh thay luc.

Nguyén ly lam viéc:

Tat ca cac ngudn dong luc cua co cdu déu do hé théng thay luc cung cip. Bom dau
dugc din dong tir hop thu cong suat cia xe. Thong qua hé thong van diéu khién, ta co thé
thuc hién cac thao tac sau:

- Ndng ha tai: méc tai dugc ning, ha nho toi. Toi duoc din dong bang mot dong co
thay luec.

- Ndng ha can: thong qua xy lanh thuy luc.

- Thay ddi tam Véi cau can: véi loai can vai kiéu hop 1ong vao nhau, ta c6 thé thay
d6i tam vai can thong qua thay doi chiéu dai xylanh thaty luc b tri trong long can.

- Quay can: toan cum cau dugc quay xung quanh tru ding cb dinh nho cip banh
rang n khép, dan dong béi co cau truc vit — banh vit.

Véi loai cau diéu khién chan chéng bang thay luc, ta c¢6 thé thém hai can diéu khién :

- Nang ha chan chéng

- Thay dbi tim véi chan chéng.

Can luu ¥ tai trong 16n nhat cau nang dugc thay do6i theo tam véi cua cau. Khi can
vuon dai tdi da, tai trong nang duoc 1a t6i thiéu.

2.3. Xdc dinh vi tri va cac budée lap dit cau va chin chdng sau
2.3.1. Xac dinh vi tri lip dit cAu

Vi tri 1ap dat cum can cau phai thoa man :

Khdi phan 1én céc truc khéng dugc phép vuot qua tiéu chuan.
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Vi trf lap dit can phai dam bao an toan trong khi chuyén dong va thuén tién
cho viéc ciu hang va bdc xép hang héa. Chinh vi vay : Vi tri ldp dit cum can cau
duoc lap ngay phia sau cabin, ¢ vi tri giira thung hang va cabin.

Khoang cach tir diém cudi cabin dén tAm quay cta cdu duoc xac dinh dya trén :

Khoang cach tir chin bun banh xe trude dén cac co ciu chuyén dung nhu: chan chéng
co cau cau cia xe tai khong 16n hon 300 (mm).

Chiéu rong ctua dé ciu URV343 rong 564 (mm)

Vi tri 1ap dit dugc tinh toan 16n hon 564 (mm) va dam bao khoang hd khong qué 1on
nén chon khoang cach tir sau cabin dén thung hang dé 1ap cu 1a 800mm. Vay tdm cta cau
cach cabin 400mm. Va tdm cta chan chéng bén ph cach truc banh trude 1110 (mm) nhu
hinh 2.2.

~ T - /| TRI LAP DAT CAU

(L J
— A —-—

Hinh 2. 4. Vi trf lap dat cau.

2.3.2. Xac dinh vi tri Iip dit chin chong sau

Chén chdng sau loai ¢6 dinh c¢6 tim m& 2300 mm duoc bd tri truc tiép dudi dam chinh
ctia chassis, cach tdm truc sau 1000 mm dé tao thanh tam giac chiu luc vimg chic cing véi
hé théng banh trudc, ngan chan hi€u qua hién tugng nghiéng, 1at hodc lun sau khi cau lam
viéc. P& chan chéng duoc han lién mach vao chassis phuy, sat mat dudi dam chinh, sau do
lién két v6i chassis chinh bang bu-1ong M 16 theo dting chi tiét ky thuat, giai phap nay vira
dam bao kha nang chiu tai, vira thuén tién cho thao lép va bao tri.

MBJi chan chéng c6 chiéu cao khoang 500 mm tir bé tiép xuc dén mit dat, cung cip

dd vuon du deé tiép xuc chac chan vdi nén, du khong ¢6 co cau duoi, rut.
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Thiét ké chan chong c6 dinh vai két cau don gidn, han ché chi ti€t chuyén dong, giam
khoi lugng bdo tri va tang do tin cay. Nho cach bo tri sat khung, moéi han chac chan trén
chassis phu va moi ghép bu-l6ng an toan véi chassis chinh, mé-men 6n dinh luén vuot tréi

so vOo1 mo-men lat, bao dam an toan t61 da cho toan by hé thong cau trong moi di€u kién

lam viéc.
Butng cdu vao Outing ddu r2
<
i 4'£" t ’i?’
! 7l
, < — —a
i
Hinh 2. 5. Lap dat chan chdng sau phia duéi chassis
1. Bat lién két chan chong sau 2. Chan chéng sau can cau
3. Bulong M16 4. Dam doc chassis xe

2.3.3. Cac buéc tién hanh lip dit cAu va chian chong

Bang 2. 2. Bang trinh ty ldp ddt ciu va chan chdng sau

BUOC BANG TRINH TU LAP CAU VA CHAN CHONG SAU
1 Lap than cau l1én chassis
2 Lap rap can cau
3 Noi cac ong dau cao ap vao xy lanh day—thyt can
4 | N6i cac dng dau cao ap tang cudn cap
S | Nbi day hé thdng dién
6 Lap méc cau
7 Lap bom thay luc
8 Lap cac dang dan dong bom va cac ong dau thuy luc
? Lap chan chdng trudc vao than cau
10 Lap chan chdng sau vao chassis xe

2.4. Thiét ké thung hang va gia c6 chassis
2.4.1. Thiét ké thung hang
< Phan tich cic yéu cau dit ra d6i véi thung hang xe tai ciu
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Thung xe thiét ké danh cho tit ca cac loai xe phai dam bao dwgc do bén cao, riéng doi
v6i dong xe tai cau 13 dong xe chuyén dung c6 thé ché duge cac loai hang hoa cong kénh,
khéi luong 16n nén dé dam bao yéu cau an toan khong xdy ra truong hop hang hoa bi roi ra
khoi thung xe khi xe chuyén dong thi yéu cau vé do bén, do ctng cua thung duoc dit 1én
hang dau.

Thung xe khéng dugce chao qua lai hay bi roi ra khoi khung xe khi xe chuyén dong
v6i tbe do cao hay trén duong gd ghé gay mat 6n dinh cua xe, d& xay ra tai nan, diéu nay
duge dam bao boi mdi lién két cua thung xe va chassis phai chic chan, c6 hé sb an toan
cao.

Thung xe phai ddm bao dugc sy linh hoat trong viéc boc d& hang hoéa, vi xe dung ciu
dé cau hang c6 khdi lugng 16n nén thung xe phai duoc thao va lip mot cach don gian trudce
va sau khi cdu hang dé dam bao viéc chd hang héa dugc nhanh chéng va linh hoat. - D6i
tuong chuyén ché cua loai xe nay ngoai nhiing hang hoa c6 trong lugng 16n thi n6 phai co6
kha ning ché nhing loai hang héa cong kénh, c6 chiéu dai 16n, vi vay chiéu dai thung phai
dugc thiét ké du dai sao cho dam bao duoc viée bé tri hang hoa 1én thung 13 thuén tién, tiét
kiém duoc khong gian va dam bao tinh kinh té.

Tai trong chd cho phép ché cua thung khong duge vuot qua dugce tai trong dinh mirc
clia xe co s& dé dam bao an toan cho cac hé théng cua xe.

Yéu cau vé thiét ké thung xe cho xe tai cau:

+ Chiéu dai dudi xe tinh toan (ROH) khong 16n hon 60% chiéu dai co so tinh toan
(LCS) ddi véi xe tai.

+ Khoang ché hang cua xe phai c6 két cAu viing chic, ddm bao an toan cho hang hoa
va khong dugc co cac két cAu dé lép dat thém cac chi tiét, cum chi tiét dan t6i viéc lam tdng
thé tich chtra hang, trir cac két cau str dung dé lap cac nip che thung hang.

+ Chiéu rong toan bo cua thing chd hang cia xe tai khong duoc vuot qua 10% chiéu
rong toan bd cua ca bin xe (L) .

+ Chiéu cao bén 1ong thung hang (H) duoc quy dinh theo bang 2.3.

Béng 2. 3. Quy dinh vé chiéu cao 1ong thung hang

Stt Loai phuwong tién L(m) | He (m) | Ht (m) R &Y
(tan/m?)
Xe tu d6 c6 tong sb truc bang hai va cé
1 | khéi lugng toan bo cho phép tham gia giao | < 5,0 — — >0,8
thong nhoé hon 5 tan
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Xe ty d6 c6 téng sb truc bang hai va cé
2 | khéi lvgng toan bo cho phép tham gia giao | < 6,0 — — >1,2
thong tir 5 tn dén duéi 10 tin
O t6 tai t d6 c6 tong sb truc bang hai va
3 | ¢6 khdi lwong toan bd cho phép tham gia | < 7,0 — — —
giao thong tir 10 tan tro 1én
4 | O t6 tai ty d6 co tong sb truc bang ba <78 — — —
O t6 tai tu do co téng sb truc bé’lng bén <93 — — —
6 | O to tai tu db co téng sb truc bf?lng nam <10,2 — — >1,5
7 | O 6 tai (thung hé khong c6 mui phit) — [<03Wt| — —
) O t0 tai (thung ho c6 mui phi) hoic O t6 <1,15
tai chuyén dung Wt
Trong do:
L: 1a chiéu dai toan bd 16n nhat (m)
Wt: 1 khoang céach giita tim vét tiép xuc cta hai banh xe sau phia ngoai v6i mit
duong (m)

He: 1a chiéu cao thanh bén thung hang (m)
Ht: 14 chiéu cao long thung hang (m)

gv: 1 khoi lugng riéng biéu kién (tdn/m?)

H.

H.

| NP ——

cC " 13

Hinh 2. 6. Kich thuéc thung hang

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh
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L1/
60%Lcs

Hinh . So d6 tinh toan kich thudc thung.
Chiéu dai thung hang;
Ly <L, —L —Lgon + L % = L, £5450(mm) Chon L, =5400(mm)
Chiéu rong thung hang:
L <L % = L, <=2502(mm) Chon L, =2300(mm)

Chiéu cao thanh bén thung :

L, <0,3-W, — L, <=498(mm) Chon L, = 495(mm)

< Két cAu thung hang
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Hinh 2. 7. Téng thé thung hang
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San thung hang:

Dam ngang san thung: Thép CT3 can dinh hinh [100x45x3.8 (s6 luong: 12 cay.

Dam doc san thung: Thép CT3 can dinh hinh [120x50x4 (sé lwong: 02 ciy). Lién két
dam ngang dam doc: Lién két bang mbi han hd quang dién qua cac V lién két.

Thanh bao khung xuong san: Thép CT3 dap dinh hinh 110x50x25x3

Mit san: Thép tim CT3 day 3mm.

TAm vach truéc:

Khung xuong: Thép CT3 can dinh hinh [40x40x1,4].

Tru dng mat dau: Thép CT3 can dinh hinh U140x55x5

Lién két cac thanh khung xuwong: Mdi han hd quang dién.

Véch ngoai: Thép CT3 dap song day 1,5mm, lién két v6i khung xuwong bang méi han
h6 quang dién.

Tam vach hong thung hang:

Khung xuwong vach hong: Thép CT3 can dinh hinh [80x40x1.,4].

Tru ding birng: Thép CT3 cén dinh hinh U140x55xS5.

Lién két cac thanh khung xwong: Mdi han hd quang dién.

Viach ngoai: Thép CT3 dap song day 1,5mm, lién két v6i khung xuong bang mdi han
h6 quang dién.

Tam vach sau thiung hang:

Khung xuwong vach sau: Thép CT3 can dinh hinh [80x40x1,4].

Lién két cac thanh khung xwong: Mdi han hd quang dién.

Vach ngoai: Thép CT3 dap song day 1,5mm, lién két v6i khung xuong bang mdi han
h6 quang dién.

Cic chi tiét khac:

Bén 18, tay khoa bing bang sat. V& day 1,2mm. Tam chin bun bang cao su.

KET LUAN:

Thung hang sau thiét ké hoan toan dap tmg quy chuan QCVN 09:2024/BGTVT vé
khoang ché hang 6-t6, véi kich thudc chiéu dai 5.400 mm, chiéu rong 2.300 mm va chiéu
cao thanh bén thing 495 mm, dam bao két cau viing chac va théa man moi yéu cau ky
thuat.

2.4.2. Gia c0 chassis

Sau khi thao hét cac chi tiét phu, chi giir lai hai dim doc chinh va cau sau, tién hanh

gia cb toan bo chiéu dai khung bang hai thanh thép U 206x70x7,5 mm dat chim bén trong
SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam 28
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dam. Hai d4u thanh U dugc cét dap 6m khit bién dang thanh trong dam, rdi 1an luot dinh vi
bang kep va gia d& tam, dam bao khoang hd déu. Mbi thanh U duogc ¢b dinh virng chic
bang dinh tan @ 12 mm mdi 200 mm mot dinh, xuyén qua hai thanh dam, tao méi ghép lién
tuc khong khe hé, gitp ting dang ké mo-men ubn va do cing virng cho khung chassis. Khi
hoan tat, cac chi tiét nhu giam chén, bat treo hop sb, day bau hoi, co ciu 14i cung hé théng
6ng dau, dién duogc lép lai dung vi tri, ép chat dinh tan theo tiéu chuin va kiém tra d6 on
dinh téng thé. Cubi cung, toan khung duoc 1am sach, xir Iy chdng gi bang phun bi hoic hoa
chat chuyén dung, sau d6 phu son 16t va son hoan thién den bong, vira bao vé két cdu khoi

an mon, vua nang cao tinh thAm m¥ va tudi tho cua xe.

[
4
e
“7‘
= 2
a &
Dinh tan
] =
o
70

Hinh 2. 8. Gia c6 chassis
2.5. N§i dung thue hién cai tao va cac budc cong nghé thi cong
2.5.1. N¢i dung thuc hién cdi tao
Nhiém vu thiét ké:
Thiét ké cai tao xe tai mui phu HINO 500 FC9JJSW thanh xe tai c6 can cau
Thiét ké cai tao phai dam bao cac diéu kién sau:
Pam bao yéu cau ky thuat, my thuat va yéu cau sir dung ciia 6 to
Phu hop véi yéu cau cong nghé trong diéu kién cua Viét Nam
Thoa man cc quy chuan cia Viét Nam
Xe thiét ké phai bao dam murc khi thai Euro IV theo quy dinh ctia Viét Nam
C6 du d6 bén, an toan va do 6n dinh can thiét trong cac diéu kién dia hinh Viét Nam.

Viin ban phap Iy lién quan dén cong viéc thiét ké:
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Quyét dinh 4134/2001/QD-BGTVT ngay 5/12/2001 ban hanh “ Tiéu chuin an toan
k¥ thudt va bao vé méi trudng ciia phuong tién giao thong co gidi dudng bo” . Sb dang ky:
22TCVN 224-2001.

Quyét dinh 152/2001 DK ngay 14/12/2001 ban hanh “ Quy trinh kiém dinh an toan
k¥ thuat va bao vé méi truong ddi voi phuong tién giao thong co gidi dudng bd” TCVN
6435-98; S6 ding ky: TCVN-6536-98; TCVN 6438-98.

Tiéu chuén Viét Nam: O t6 hé théng phanh, yéu ciu an toan chung va phuong thic,
S6 dang ky: TCVN-6578; 1999.

Quyét dinh 1143/2001/QD-BGTVT ngay 18/04/2001 ban hanh: “ Tiéu chuan sai sd
cho phép va quy dinh lam tron s ddi véi kich thude, khodi lwong phuong tién giao thong
co gi6i dudng bo” . S6 ding ky: 22 TCVN275-01.

Quyét dinh 4597/2001/QD-BGTVT ngay 18/04/2001 ban hanh: “ Quy dinh kiéu loai
PTGTCGPDB dugc phép tham gia giao thong” . Cong van sb 95/2002 PK hudng din thyc
hién quyét din s6 4597/2001/QD-BGTVT ngay 28/12/2001 cuia bd truong bd GTVT.

Quyét dinh 1397/1999/QD-BGTVT: Cong bd dbi trong va mirc bat budc ap dung 2
TCVN vé mdi truong d6i voi cac phuong tién giao thong co gidi dudng bo.

Quyét dinh s6 1379/1999/ QD-BGTVT: “ Cong bd di twong va mirc bat budc ap
dung 2 TCVN vé méi trudng ddi véi cac phuong tién giao thong duong bd” . Cong vin sb
252/PK: Huéng dan thi hanh quyét dinh s6 1397/1999/BGTVT cua B truéng Bo6 GTVT.

Cong vin s6 92/2001/ND-CP. Nghi dinh ctia Chinh Phii quy dinh vé diéu kién kinh
doanh van tai.

Quyét dinh 2070/2000/QD-BGTVT: Ban hanh quy dinh vé kiém tra chat luong va an
toan k¥ thuat cac loai phuong tién c6 gidi duong bo san xuat, lap rap theo thiét ké trong
nudc.

Quyét dinh s6 4597/2000/QQD-BGTVT (Ban hanh ngay 28/12/2001 cua B trudng
Bd Giao Thong).

QCVN 09:2024/BGTVT quy chuan k¥ thuat qudc gia vé chat lugng an toan k thuat
va bao vé moi truong dbi véi xe 6 t6

Thong tu 47/2024/TT-BGTVT “Quy dinh trinh ty, thii tuc kiém dinh, mién kiém dinh
lan dau cho xe co gidi, xe may chuyén dung; trinh ty, thil tuc chtrng nhan an toan k¥ thuat
va bao vé mdi truong ddi véi xe co gidi cai tao, xe may chuyén dung cai tao; trinh tu, thu
tuc kiém dinh khi thai xe m6 to, xe gan may”

Cac budrc cai tao xe:
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- Théo bo thung hang trén 6 t6 trudc cai tao; gia cuong khung xe.

- Ché tao thung hang ltmg dat kich thuéc 10ng thung: 5400x2300x600[mm].

Két cau thung hang bao gim cac mang co ban nhu sau:

+ Két cdu ciia hai thanh bén, mang trudc va mang sau thung hang nhu thé hién trén
ban vé sb 02.

+ Két c4u san thung hang: Dé tao sy phan bd déu cho thung hang va hang héa 1én
khung 6 t6 str dung 02 dam doc thép chit U 120mm, ddm ngang U 100 mm. Cac dam ngang
thung hang duoc lién két vai 02 dam doc thung hang nhu dwgc thé hién trén ban vé sb 04.

- Lap dat cum can cau thuy lyc nhan hiéu UNIC V343 cung cum chan chbng sau
1én khung 6 t6 theo thiét ké.

- Lap dat thung hang ltng 1én khung 6 to.

- Son phu va son chdng gi toan bo phan cai tao.

- Kiém tra, hoan thién va chay th.

2.5.2. Cac budc cong nghé thi cong
Béang 2. 4. Céc budc thi cong ngh¢ thi cong

BUOC NQI DUNG
01 - Thé‘o hét cac bo ph?n ph}l dé 16 khung gam sach Sé;‘kiém tra, lam sach va gia
co dam doc chinh bang tam ban ma thép va thanh giang chiu lyc.
0z | -Tap két thép ban ma, thanh giang, bu-1ong neo, 6ng thay luc, van, phu kién
dién, dung cu cat, khoan, han, thiét bi nang ha va do6 ga lap dat. ’
03 - Bo kich thudc, kiém tra d§ bén thép, tiéu chuan bu-16ng, ap suat va d¢ kin cua
6ng thuy luyc, van Rhén phdi. ’ 7 7 ,
- binh vi va danh dau chinh xac vi tri lap dat moc cau, cac diém gia co chassis
04 va chan chdng thuy luc theo ban vé thiét ké, tuan tha dung sai chit ché dé dam
bao dong tim va thang hang.
- Gia cong tam ban ma thép va céc thanh giang chiu lyc theo kich thudc tinh
05 toan; thuc hién han hodc bat bu-16ng c6 dinh 1én khung gam véi moi han déu

dan, lyc siét bu-16ng ding md-men, gia ting kha nang chiu tai va phan bé luc.

- Lap cau 1én xe nén bang thiét bi chuyén dung (vao phan giira cabin va
06 thung tai). Lap dat cum chan chdng sau.
- Kiém tra dam bao s6 luong bu 16ng va chat luong cic moi han dang tiéu

07 ,
chuan.
SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam 3
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- Thiét ké va gia cong thung hang méi (lirng) tir thép cudng do cao ¢ gin gia
08 cudng, dam bao kich thudce 1ong thing 5400 x 2300 x 600 mm va Quy chuén
qudc gia QCVN 09: 2024/BGTVT
09 - Leflp khung gan thung/phu kién 1én chassis: han chic két hop bu-16ng neo,
Kiém tra d¢ kin khit va do ctrng virng.
10 | - Kiém tra chat lwong cac mdi han, s6 bu 1ong diing tiéu chuan.
11 - Son chong gi.
12 | - Kiém tra chat lugng bé miat son chdng gi, 6 day va do pha kin.
13 | - Lap mét so chi tiét phu.
14 - Kiém tra cac vi tri, kich thudc, cac moi ghép cua cac chi tiét phu theo ban
v¢ k¥ thuat.
15 - Hoan thién xe.
16 - Kiém tra tong quat toan bo thung xe, can cau dam bao cac yéu cau ky thuat
17 | - Bao quan san pham.
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CHUONG 3: TINH TOAN PONG HQOC VA PONG LUC HQC CUA XE
CAU TU HANH

3.1. Xac dinh cac thong so cua xe cdi tao

Bang 3. 1.Dac tinh k¥ thuat co ban cua xe co gidi trudc va sau cai tao.

STT Thong sb Ponvi | O t6 trudc cai tao O 6 thiét ké
_ = O to chassis (khong . = .. .
1 |Loai phuong ti¢n - o Ot6 tai (co can cau)
c6 thung)
Kich thuac bao
2 mm
(Dai X Rong X Cao) 7490x2275x2470  [9060x2420%x3450
3 |Chiéu dai co s& mm 4350 4350
4 Vét banh xe: Truoc/sau mm  (1880/1660 1880/1660
5 |Cong thuc banh xe AX2 4Ax2
6 Kich thudc long thung hang
(dai X rong X cao) Khong co 5400x2300x495
7 |Khbi luong ban than kg [2980 5480
8 Khoi lugng hang hoa kg 4795
chuyén chd
9 |S6 ngudi cho phép cha Nguoi [3 3
10 [Khéi luong toan bo kg [10400 10400
11 |Nhan hiéu dong co - JOSE-TE JOSE-TE
12 |Dung tich dong co Cc p123 5123
13 |Cong suét 16n nhat cuc dai | Kw/rpm 221/2500 221/2500
14 Béfl kinh quay vong nho m 784 7 84
nhat
15|C& 16p Inch {9.00-20 /9.00-20 9.00-20 /9.00-20

3.1.1. Xac dinh khoi hrong va phan b6 khoi lwgng

Cic thanh phan khéi lwong :

SVTH: Tran Lé Minh Hiéu

Nguyén Hong Linh
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- Khéi luong ban than 6 t6 co s6 : G, =2980(kg)
- Khéi luong thung hang va trang thiét bi phu:
rao chan, vé chan bun va gia cb chassis lip Ién xe: G,, =1100(kg)

- Khoi luong céin cau va cac trang thiét bi khac:

bom, trich cong suit lip 1én xe: G,. =1200(kg)

- Khdi lugng cum chan chong sau lip 1én xe Gy = 200(kg)

- Khéi lugng ban than 6 t6 thiét ké: G, =G, +G,, + G, +G,.,, =5480(kg)
- Khéi luong kip 1ai 3 nguoi: G, =195(kg)

- Khéi luong hang héa chuyén cho: G,, =4725(kg)

- Khéi luong toan bd cia 6 t6 thiét ké: G, =G, +G,, +G, =10400(kg)

3.1.2. Xac dinh phéan b khéi lwong 1én cac truc

4350

3240

140
Gu G- Gu IE_; i

Z,

1445 Lcs=4350

8355

Hinh 3. 1. So db tinh toan luc phan bd khéi lwong
Béng 3. 2. Bang xéc dinh chiéu dai

i i o Gia tri
STT Khoang cach Ky hi¢u
(mm)

1 | Chiéu dai co s6 tinh toan Les 4350

2 Khoang cach tir kip 14i dén tAm truc 2 Li 4350

3 Khoang cach tir trong tdm chassis dén truc 2 Lx 2610

4 Khoang cach tir trong tm thung hang dén truc 2 | L 140

5 Khoang cach tir trong tdm hang hoa dén truc 2 Lin 140

6 Khoang cach tir trong tdm can cau dén truc 2 Lee 3240
SVTH: Tran Lé Minh Hiéu GVHD: GS. TS. Tran Vin Nam

Nguyén Hong Linh Th. S. Huynh Ba Vang

Pham Van Quéc Huy

34



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

Khdi lugng thung phan bd 1én tryc 1: Gy = Gy * Ly / L

Khdi lugng thung phan b 1én truc 2: Gy, = G, — Gy,

Khdi lugng hang phan b 1én truc 1: G = Gy *Ly /L

Khdi lwong hang phan bd 1én truc 2: G, = G, — G,
Khdi lugng can cau phan bd lén truc 1: G, = G *L, /L,

Khoéi lwong can cau phan bd lén truc2: G, = G — G_,

cc2

Bang 3. 3. Bang két qua tinh toan cac thanh phan khdi luong

; X . ) TRI SO | TRUC 1 | TRUC 2
STT | CAC THANH PHAN KHOI LUQNG
(kg) (kg) (kg)

1 Khoi lugng 6 to chassis co so 2980 1910 1070
Khoi luong thung hang, rao chan hong, vé chan

2 . . ) 1100 35.5 1064.5
bun va cac trang bi phu khac
Khoi lugng can ciu va cac trang thiét bi lip 1én

3 L . 1200 894 306
can cau: bom thuy lyc, trich cong suat

4 Khdi lugng chan chéng sau 200 0 200

5 Khéi lugng ban than 6 t6 thiét ké 5480 2718 2562
Khoi luong hang chuyén ché cho phép th

6 - 01. ong hang chuyén c . c o phép tham 4725 152 4573
gia giao thong ma khong phai xin phép

7 Khéi luong ngudi cho phép chod ké ca nguoi 1ai | 195 195 0
Khéi luong toan bd cho phép tham gia giao

8 YIS TOAN DO CHO Phep T B 889 10400 |3186 | 7214
thong khong phai xin phép

3.2. Xac dinh tga d¢ trong tim

Toa d6 trong tAm ctia 6 t6 13 thong sb quan trong anh hudng dén kha ning 6n dinh cua

0 t0. Vi vay can xac dinh vi tri trong tdm cua 6 t6 theo chi€u doc va chiéu cao dé co6 thé

khao sat tinh ning 6n dinh ctia 6 t6 khi van chuyén hang héa trén duong va khi van hanh

cau hang hoa.

Béng 3. 4. Bang thong s6 tinh toan trong tim ciia 6 to

BANG THONG SO TINH TOAN TRONG TAM O TO

STT

TEN GOI KY HIEU

DON VI

GIA TRI

01

Chiéu dai co s6& Lo

mm

4350
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02 | Vét banh xe trudc Boi mm 1880
03 | Vét banh xe sau phia ngoai Boon mm 2160
04 | Khoi luong ban than Go kg 5480
+ Truc 1 Zo1 kg 2839
+ Tryc 2 Zo> kg 2441
05 | Khoi luong toan b G kg 10400
+ Truc 1 Zi kg 3186
+ Truc 2 72 kg 7214

3.2.1. Toa d9 trong tim o t6 theo chiéu doc
Khi 6 to khong tdi
- Khoang cach tir trong tm 6 t6 dén tAm cdu sau:

b, = —G. o (mm) (3.1)

- Khoang céch tur trong tdm 6 t6 dén tam cau trudc:

a,= L,— b, (3.2)

(6]
Trong d6: Lo — Chiéu dai co so clia 0 0.
Khi 6 to day tii
- Khoang cach tir trong tdm 6 t6 dén tam cau sau:

b :%(mm) (3.3)

- Khoang céach tir trong tdm 6 t6 dén tdm cau trudc:
a = L,— b(mm) (3.4)
Ghi chu: + Hi — toa do trong tdm theo chiéu cao ctia khdi luong thanh phan tht i (tinh tir
mat dat dén trong tim khoi lugng thanh phan)
Chiéu cao trong tam ctia 6 t6 dugc tinh theo cong thirc
> G -H,
— 11 (3.5)
he e
3.2.1. Toa @9 trong tim 6 to theo chiéu cao

Bang 3. 5. Thong s6 tinh toan trong tAm theo chiéu cao

STT THANH PHAN KHOI LUQONG Gi(kg) Hi (mm)
01 | Khbiluong 6 to chassis Gse 2980 820
SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam 36
Nguyén Hong Linh Th. S. Huynh Ba Vang

Pham Van Quéc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

02 | Khéi luong thung hang va trang thiét bi
, 1100 1200
(rao can hong, ve chan bun, ...) Gth
03 | Khéi lwong can ciu va cac trang thiét bi
. 1200 2200
khac: bom thuy luc, trich cong suat Gee
04 | Khéi lwong chan chdng sau 200 800
05 | Kip lai Gu 195 1350
06 | Khéi lwong hang hoa Gnn 4725 1350
Bang 3. 6. Bang két qua tinh toan trong tdm 6 t6
. A THONG SO
STT OTO
a (mm) b (mm) hg (mm)
01 | O to khong tai 2111 2239 1213
02 | O to day tai 3066 1284 1280

Két luan: Theo quy chuan QCVN 09: 2011/BGTVT quy dinh khdi lugng phan bé 1én
tryc dan hudng (hoic céc truc dan hudng) khéng nho hon 20% khdi luong cia toan xe trong
ca hai truong hop xe khong tai va day tai. Va tai trong truc cho phép 16n nhit véi truc don
nho hon 10 tin. VAay 6 t6 sau cai tao c6 cac thanh phan khéi lwong théa man tiéu chuan.
3.3. Tinh toan dong luc hoc cia xe

Bang 3. 7. Thong s6 ban dau dé tinh toan dong luc hoc

Théng s6 Ky hiéu Pon vi Gia tri
Khéi lwong toan bo 6 to thiét ké G kg 10400
Phén b 1én cau chii dong Gz kg 7214
Khéi lwong ban than 6 to thiét ké Go kg 5480
Ban kinh banh xe Rux m 0,419
Chiéu rong xe B m 2,300
Chiéu cao xe H m 2,470
He¢ s6 can khong khi K kg. s*/m* 0,65
Hiéu suat truyén luc h 0,89
Heé s6 can lin f 0,015
Hé s6 bam j 0,7
DPong co
Cong suat 1on nhat Nemax (kW) 121
SVTH: Trin Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam 37
Nguyén Hong Linh Th. S. Huynh Bd Vang

Pham Van Quéc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

Téc do quay cuc dai nN (v/ph) 2500
M6 men xoén cuc dai Memax (N.m) 520
Téc do vong quay nM (v/ph) 1500
Ty so truyén hop sb
S6 1 ini 8.19
S6 2 in 5.07
Ty s6 truyén hop sb chinh S6 3 1n3 2.98
S6 4 ihd 1.85
S0 5 ihs 1.34
S0 6 in6 1
Ty s6 truyén cau chii dong io 433

3.3.1. Xay dung do thi dic tinh ngoai ciia dong co
Cong suat dong co

Str dung cong thure thuc nghiém cua S.R. Laydecman:
2 3
n n n
N, =N | & = |+0| = | —C| = (3.6)
Ny Ny Ny

Nemax (Ps) - Cong suat hitu ich cuc dai cua dong co

Trong do:

N. - Cong suat hitu ich dong co tng véi sb vong quay bat ky cua truc khuyu trén do
thi dac tinh ngoai

nn (vong /phut) - S6 vong quay cua truc khuyu dong co tuong ng véi cong suat cuc
dai

ne (vong /phut) - S6 vong quay cua truc khuyu dong co twong g véi cong suat Ne

a, b, ¢ - Cac hé so thuc nghiém cta dong co phu thudc vao ting ching loai dong co
(atb-c)=1.

Déi véi dong co Diesel 04 ky thi:a=0,915;b=1,276;¢c=1,191

M6 men xoin trén truc khuyu déng co

10*N
M, =— ¢ (3.7)
1,047n,
Trong do:
Ne (kW) — cong suit ctia dong co
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M. (N.m) — md-men xoén trén truc déng co
ne (Vg/ph) — S6 vong quay cuia truc khuyu dong co twong tng véi cong suit Ne
% Lap bang:
Céc thong s6 ny; N, ; M,da co cong thic tinh

Cho A=2¢ v6i 2 = 010203 .0 11

nN
Két qua tinh dugc ghi ¢ bang:

Bang 3. 8. Phuong trinh momen xodn va cong suat rng voi tung gia tri sO vong quay cua

truc khuyu dong co

A ne (v/f) Me (N.m) Ne (kW)
0.10 250 383 10
0.20 500 429 22
0.30 750 465 37
0.40 1000 493 52
0.50 1250 511 67
0.60 1500 520 82
0.70 1750 519 95
0.80 2000 509 107
0.90 2250 490 116
1.00 2500 462 121
1.10 2750 425 122

X4y dung do thi dic tinh ngoai dong co

Sau khi ¢6 céc gia tri Ne, Me tuong ing vai cic gia tri ne ta ¢6 thé v& do thi Ne = f(ne)
va do thi Me = f(ne).

Trén co s& xdy dung duoc dudng dic tinh téc d6 ngoai dong co chiing ta xac dinh tinh

chat dong luc hoc cua 6 6.
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Do thi duwong dac tinh ngoai cia dong co
600 520 121 140
500 - - // 120
= 400 | // 100
g 300 - %
Py - 60
= 200 A 10
100 | ,/ 20
/
0 0
0 500 1000 1500 2000 2500 3000
S6 vong quay (vong/phiit)
——Ne (KW) Me (N.m)

Ne (KW)

Trong do:

Hinh 3. 2. B4 thi ddc tinh ngoai cua dong co

3.3.2. Xdy dung do thi cin bing cong suat tai banh xe chi dong

Nksz+Ni+Nj+Nw

Nk - Cong suat kéo & banh xe chu dong.

N f- Cong suit tiéu hao cho can lin.

Ni - Cong sut tiéu hao cho luc can 1én ddc.

Nj-

N, - Cong suét tiéu hao cho can khong khi.

Cong suét tiéu hao do lyc can quan tinh khi ting toc.

(3.8)

Cong suat truyén dén cac banh xe chu dong khi kéo & tay s thir I dugc xac dinh theo

cong thuec:

Trong do:

Nk:Ne_Nt:Ne'nt

n, - hidu suat ctia hé thong truyén luc.

Loai xe 6 t0 tai co gid tri cua 7, =0,89

¢ Van toc chuyén dong cia o6 to:

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh

3
\/:2-7z-ne-rb

60-i,
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Trong do:

n, - s6 vong quay truc khuyu dong co

r, - ban kinh banh xe

i, - ty s truyén cua hé thong truyén lyc. i, =i, -i,

Bang 3. 9. Phuong trinh can bang cong suit va dd thi can bang cong suat.

Phuwong trinh cin bing cong suit va dd thi cin bang cong suit cia 6td
ne(v/f) Ne(kW) \YA! V2 | V3 V4 V5 Vo6 Nk(kW)
250 10.03 030 | 049 | 0.84 | 1.35 1.86 2.50 8.93
500 22.46 0.61 | 098 | 1.67 | 2.70 3.72 4.99 19.99
750 36.55 091 | 1.48 | 2.51 | 4.05 5.58 7.49 32.53
1000 51.59 1.22 | 1.97 | 3.35 | 5.40 7.43 9.98 45.92
1250 66.85 1.52 | 2.46 | 4.18 | 6.75 9.29 12.48 59.50
1500 81.60 1.83 | 295 | 5.02 | 8.10 11.15 | 14.97 72.63
1750 95.12 2.13 | 344 | 586 | 945 13.01 | 17.47 84.66
2000 106.67 244 |1 394 | 6.70 | 10.80 | 14.87 | 19.97 94.94
2250 115.54 2.74 | 443 | 7.53 | 12.15 | 16.73 | 22.46 102.83
2500 121.00 3.05 | 492 | 837 | 13.50 | 18.58 | 24.96 107.69
2750 122.32 335 | 541 | 921 | 14.85 | 20.44 | 27.45 108.86
% Cong suit tiéu hao cho luc can Lin la:
N, =G-f-v-cosa (3.11)
Trong do:
a - goc dbc ctia mat duong.
f - hé s6 can lan. Chon = 0,015
Vv - vén tdc cta 6 t6. [m/s]
G - trong luong cua 6 to
Bang 3. 10. Hé s6 can lan f cta 6 t6
Loai duong Hé s6 can lan f
Puong nhya tot 0,015-0,018
DPuong nhya bé tong 0,012-0,015
DPuong rai da 0,023 - 0,03
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DPuong dat kho 0,025 - 0,035
Puong dat sau khi mua 0,05-0,15
DPuong cat 0,1-0,3

Dat sau khi cay 0,12

% Cong suit tiéu hao cho lwc can khong khi la:
N, =W .V (3.12)
Trong do:
W-Nhan t6 can cta khong khi (Ns?/m*)
W =K -F =0,65-4,277 =2,78(Ns*/ m*)
O day:
%- Hé s6 can khong khi, n6 phu thudc vao dang 6 t6 va chét luong bé mit cla
no, phu thudc vao mat do khong khi, Ns?/m*
F- Dién tich can chinh dién cua 6 t6, nghia la dién tich hinh chiéu cua 6 t6
trén mat phang vudng goc véi truc doc ctia ching, m?
Viéc xac dinh di¢n tich can chinh dién mdt cach chinh xac gap nhiéu kho khin, vi vay
trong thyc té nguoi ta stir dung nhimg cong thirc gan dung sau: Poi véi 6 t6 du lich.
F=B-H=2,275-1,88=4,277
O day:
B - Chiéu rong co s cta 6 to
H- Chiéu cao 16n nhét ctia 6 to
Dbi voi loai xe 6 to tai chon K=0,65 Ns? /m*
% Cong suit tiéu hao cho e can doc N, la:
N, =G-v-sina (3.13)
% Tong cong suit tiéu hao cho lwc can lin va lwe can doc dwoc goi 1a cong suit

tiéu hao cho luc cidn ciia mat dwong:

N, =N; =N, (3.14)
Vi ta dang xét trén dudng thang nén N, =0
N,=N;=G-f-v (3.15)
% Puwong cong cong can khi 6 té chuyén dong (N, +N,):
N.=N,+N,=(G-f-v)+W-V°) (3.16)
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Béang 3. 11. Bang cong can cua 0 to ing vdi van toc ciia m

0i tay sO

Cong can cua 0 to rng véi moi tay so

V(m/s) 0 3.05 4.92 8.37 13.50 18.58 24.96
Nc(kW) 0 4.74 7.86 14.44 27.49 46.28 81.41
Do thi can bang cong suat cua 0to

120,00
100,00 [/ / — ——NKL
/ / / / / Nk
80,00 ——NK3
3 / / / / / e
< 60,00 — NKS
\(g
: // ——NK6
8 40,00 // Nc
20,00 //
0,00
0,00 20,00 40,00 60,00 80,00 100,00 kmh

Hinh 3. 3. D6 thi cin bang cong suit 6 to

3.3.3. Xy dung do thi lrc kéo
Phuwong trinh cin bing lwc kéo ciia 6 to:

Trong do:
Py -lyc kéo tiép tuyén & banh xe chii dong.
Pr-luc can lan. Do « =0 ta c6 cong thurc:
P, = G.f.cosa= G.f

P; -lyc can 1én ddc. Do « = 0ta ¢ cong thirc:

P=G-sina=0
SVTH: Tran Lé Minh Hiéu GVHD: GS. TS. Trdn Véin Nam
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P; -lyc quan tinh (xuat hién khi xe chuyén dong khong 6n dinh).

G :

Pj = —-" 6] . J

g

P — luc can khong khi.
P, =K-F-v?
% Luec kéo tiép tuyén phat ra & cac banh xe chii dong & s6 thir n ciia hop s6
M, Mgy -ig-ig-ig -7,

P.= = 3.20
kn rk rk ( )

Trong do:
r, - ban kinh dit luc B, , v6i sai s6 khong 16n c6 thé lay bang ban kinh lam

viéc cua banh xe 1,

o - _ g g (3.21)

Bang 3. 12. Gia tri luc kéo trng véi van toc ctia moi tay so

Gia tri luc kéo urng v&i moi tay so

Tay s6 1 Tay s6 2 Tay s6 3 Tay s6 4 Tay s6 5 Tay s6 6
V1| Pkl |V2| Pk2 |V3| Pk3 | V4 | Pk4 | V5 | Pk5 | V6 | Pk6
250 |0.3(29283|0.5|18138 |0.8| 10662 | 1.3 |6611| 1.9 |4802| 2.5 | 3575
500 [0.6|32780|1.0(20304 |1.7 11935 | 2.7 | 7401 | 3.7 |5375| 5.0 | 4002
750 |0.9|35570|15|22033 |2.5|12951 | 4.0 | 8031 | 5.6 | 5833 | 7.5 | 4343
1000 | 1.2 37655 |2.0|23324 |3.3|13710| 5.4 | 8501 | 7.4 | 6175 |10.0 | 4598
1250 [1.5|39032 | 2.5|24177 4.2 | 14212 | 6.7 | 8812 | 9.3 | 6401 | 12.5| 4766
1500 | 1.8 39703 | 3.0 | 24593 | 5.0 | 14456 | 8.1 | 8964 | 11.2 | 6511 | 15.0 | 4848
1750 | 2.1 39668 | 3.4 | 24571 | 5.9 | 14443 | 9.4 | 8956 | 13.0 | 6505 | 17.5 | 4843
2000 | 2.4 38926 |39 |24111 |6.7| 14173 |10.8 | 8788 | 14.9 | 6383 | 20.0 | 4753
2250 | 2.7 | 37478 | 4.4 | 23214 | 7.5 | 13646 | 12.1 | 8461 | 16.7 | 6146 | 22.5 | 4576
2500 | 3.0 35323 |4.9|21880 | 8.4 | 12861 | 13.5| 7975 | 18.6 | 5792 | 25.0 | 4313
2750 | 3.4 |32462 | 5.4 | 20107 | 9.2 | 11820 | 14.8 | 7329 | 20.4 | 5323 | 27.5 | 3964

ne(v/f)

< Trong dicu kién 6 to6 chuyén dong trén dwong bing, xe chuyén dong on dinh
khong kéo moc.
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P=P +P, (3.22)
% Luc can khong khi ciia 6 td c6 thé xac dinh bang cong thirc sau
P=K-F-v,=W-V (3.23)
Trong do:
K- Hé $6 can khong khi, né phu thude vao dang 6 t6 va chat luong bé mit
cua no, phu thudc vao mat do khong khi, Ns?/m*
F- Dién tich can chinh dién cua 6 t6, nghia 1a dién tich hinh chiéu cua 6 t6
trén mit phang vudng goc véi truc doc cua chiing, m?
v,- Toc do twong ddi gitra 6 to va khong khi, m/s
Viéc xac dinh di¢n tich can chinh dién mot cach chinh xac gap nhiéu kho khan, vi vay
trong thuc té nguoi ta str dung nhirng cong thirc gan ding sau:
Déi v6i 6 t6 van tai: F =B-H
Trong do:
B - Chiéu rong co s cia 6 to
H- Chiéu cao 16n nhét cta 6 to
Tbc do chuyén dong twong dbi v cua 0 to sé bang:
V0 =VxEV,
Trong do:
v - Van toc cua 6 to
v, - Van tdc cta gid
Bo qua vén tdc clia gio ta cd v, =V

< Suy ra lwe can khong khi ciia 6 t6 bang:

P, =W.v?
% Luc can lin khi 6 td chuyén dong trén duwong nim ngang:
P=f-G (3.24)
Suy ra:
P =P +P,=f-G+W -V (3.25)

% Luc can tong cong ciia mit duwong
P =y-G (3.26)
w=f £i : hé sd can tong cong cua dudng
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Trong d6: i- d6 doc cuia mat duong,
10tge . O to chuyén dong trén mat dudng ndm ngang (« =0)

Dé xem xét dén kha ning c6 thé truot quay cia cac banh xe chu dong trén dd thi ta cling
xay dung duong luc bam phuy thudc vao téc d6 chuyén dong cua 6 to P, nghialaP, = f (v)
< Luwc bam P, dugc tinh theo cong thirc:

P=mG, ¢ (3.27)
Trong do:
G, - trong lugng cua 6 t6 phén b6 cau chu dong
¢ - hé s6 bam cuia cac banh xe chu dong voi mat duong (loai duong nhua
hodc dudng bé tong vdi tinh trang kho va sach. Chon ¢=0.7)
m- hé s6 phan bd tai trong dong
Z., 12 phan lyc thang goc tir mat duong tac dung 1én banh xe chu dong, ta co: Z, = m.G v
Luc éy luc bam G, dugc xac dinh theo biéu thic sau:
P, =¢-Z, =49559(N)

Bang 3. 13. Gia tri lyc can ing voi mdi tay s6

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh
Pham Van Quoc Huy

GVHD: GS. TS. Tran Vian Nam

Th. S. Huynh Ba Vang

Gia tri lwc can wng véi mdi tay sb
Vian toc m/s 0.00 3.05 4.92 8.37 13.50 18.58 24.96
Pc 1530 1556 1598 1725 2037 2490 3262
Py 49559 | 49559 | 49559 | 49559 | 49559 | 49559 | 49559
f 0.015 0.015 0.015 0.015 0.015 0.015 0.015
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Do thi can bang luc kéo
60000
50000
——Pk1
40000 Pk
3 /\ Pk3
£ 30000 !/ Pka
Z ——PK5
=. c—
5 20000 Pk6
Pc
10000 Po
0 [
0 20 40 60 80 100
Van toc (km/h)

Hinh 3. 4. P4 thi can béng luc kéo
Tir d thi va bang tinh trén ta thiy duoc van toc cuc dai cua xe 1a 25m/s (90km/h) dat
tiéu chuan so vdi QCVN 09:2024/ BGTVT. Van tdc 16n nhat khong nho hon 60 km/h.

3.3.4. Xay dung do thi nhin to6 dong lwe hoc.
Do thi hé s6 nhan to dong lwe khi day tai:
Nhan t6 dong luc hoc cua 6 to 1a ty sb giita luc kéo tiép tuyén P, trir di luc can cua

khong khi P, va chia cho tai trong toan b cta 6 t6. Ty s6 nay ky hiéu bang chit “D ™.

( Pk — P ) |V| 'it 'Ht 2 1
D= w/_(—= -Wy).= 3.28
G ( I, ) G (3.28)

Trong do:
D — nhén tb dong luc hoc
F, - luc keo tiép tuyén ( N)
P - luc can khong khi (N)
G - trong luong 6 t6 khi day tai (N)
Qua biéu thirc trén ta nhan théy rﬁng gia s6 ctia nhan td dong luc hoc p phu thudc vao
cac thong s6 két cAu cua 6 t0, vi vay no co thé xac dinh cho mdi loai 6 to cu thé.
Khi 6 t6 chuyén dong & sb thap ( ti s6 truyén cta hop sb 16n ) thi nhan t6 dong luc hoc

s€ 16n hon so voi nhan t6 dong luc hoc & khi 6 t6 chuyén dong ¢ so6 cao ( ti sO truyén cua
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hop s6 nho ) vi luc kéo tiép tuyén & sb truyén thp s& 16n hon va luc can khong khi s& nho
hon so véi s6 cao.
Nhan tb dong luc hoc bi gidi han boi diéu kién bam cua banh xe:
_P,-P, mpG,-Wy’
? G G
Trong d6: D, - nhan t6 dong luc hoc theo diéu kién bam

P - lyc bam (N)

D (3.29)

Pé 6 to chuyén dong khong bi truot: D,>D>y
Bang 3. 14. Nhan to dong luc hoc cua xe

Bing nhén to dong luc hoc

Tay s6 6
V6 | D6
2.50 |0.03
4.99 |0.04
7.49 | 0.04
9.98 | 0.04
12.48 | 0.04
14.97 | 0.04
17.47 | 0.04
19.97 | 0.04
22.46 | 0.03
24.96 | 0.03
27.4510.02

Tay 80 5
V5 | D5
1.86 | 0.05
3.72 | 0.05
5.58 10.06
7.43 | 0.06
9.29 | 0.06
11.15 | 0.06
13.01 | 0.06
14.87 1 0.06
16.73 | 0.05
18.58 | 0.05
20.44 | 0.04

Tay so 4
V4 | D4
1.35 | 0.06
2.70 | 0.07
4.05 | 0.08
5.40 | 0.08
6.75 1 0.09
8.10 | 0.09
9.45 | 0.09
10.80 | 0.08
12.15 ] 0.08
13.50 | 0.07
14.85 | 0.07

Tay s6 3
V3 | D3
0.84 | 0.10
1.67 | 0.12
2.5110.13
3.350.13
4.18 [ 0.14
5.02|0.14
5.86 | 0.14
6.70 | 0.14
7.5310.13
8.3710.12
9.210.11

Tay s6 2
V2 | D2
0.49 | 0.18
0.98 | 0.20
1.48 | 0.22
1.97 | 0.23
2.46 1 0.24
2.9510.24
3.4410.24
3.9410.24
4.4310.23
4.9210.21
5.4110.20

Tay s6 1
V1 | D1
0.30 | 0.29
0.61 | 0.32
0.91 | 0.35
1.22 1 0.37
1.52 1 0.38
1.83 1 0.39
2.1310.39
2.44 1 0.38
2.74 1 0.37
3.050.35
3.3510.32

ne(v/f)

250

500

750

1000
1250
1500
1750
2000
2250
2500
2750

Bang 3. 15. Nhén t6 dong luc hoc theo diéu kién bam

Bang nhan t6 dong lwe hoc theo diéu kién bam

V(m/s)

0.00

3.05

4.92

8.37

13.50

18.58

24.96

0.4932

0.4930

0.4926

0.4913

0.4882

0.4838

0.4762

0.015

0.015

0.015

0.015

0.015

0.015

0.015

GVHD: GS. TS. Trén Vin Nam 48

Th. S. Huynh Ba Vang

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

Do thi nhan t6 dong luc hoc 6 td

0,60

0,50
;5. —D1
Pl 0,40 /\ Do
= —D3
& 0,30
:: D4
So20 7N\ —D5
Z —D6

/_\ Do
0,10
= —_— f
0,00 - ! i % !
0,00 20,00 40,00 60,00 80,00 100,00
Van toc (km/h)
Hinh 3. 5. D6 thj nhan tb dong luc hoc 0 t6
3.3.5. Lap do thi gia téc
Biéu thuc tinh gia téc:
j=(D-y).2 (3.30)

Trong d6 :

j - gia tdc cta 6 to (m/s?)

D - nhan td dong luc hoc

w - hé s can ctia mit dudng y = f (v)

g - gia toc trong truong (1dy g = 9.8(m/ 32))

5. - hé sd tinh dén anh huong cua cac khbi lugng van dong quay,dugc
tinh boi cong thie: 8, =1,05+0,05.i°

i2 - ty sO truyén ciia hop sd
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Bang 3. 16. Hé s6 anh huong cua cac khdi quay trén ting tay sb.

Tay s6 1 2 3 4 5 6
d; 4.40 2.34 1.49 1.22 1.14 1.10
Bang 3. 17. Gia tdc ctia 6 to theo ting tay sb
Tay s6 1 Tay s0 2 Tay s6 3
Vi D1 f1 jl V2 | D2 2 j2 | V3 | D3 13 j3
0.30 | 0.29 | 0.015 | 0.61 | 0.49 | 0.18 | 0.015 | 0.68 | 0.84 | 0.10 | 0.015 | 0.59
0.61 | 0.32 | 0.015 | 0.68 | 0.98 | 0.20 | 0.015 | 0.77 | 1.67 | 0.12 | 0.015 | 0.67
091 | 0.35 | 0.015 | 0.74 | 1.48 | 0.22 | 0.015 | 0.84 | 2.51 | 0.13 | 0.015 | 0.73
1.22 | 0.37 | 0.015 | 0.79 | 1.97 | 0.23 | 0.015 | 0.90 | 3.35| 0.13 | 0.015 | 0.78
1.52 | 0.38 | 0.015 | 0.82 |2.46 |0.24 | 0.015 | 0.93 | 4.18 | 0.14 | 0.015 | 0.81
1.83 | 0.39 | 0.015 | 0.83 |2.95|0.24 | 0.015 | 0.95 | 5.02 | 0.14 | 0.015 | 0.83
2.13 | 0.39 | 0.015 | 0.83 |3.44]0.24 | 0.015 | 0.95|5.86 |0.14 | 0.015 | 0.82
244 | 0.38 | 0.015 | 0.82 |3.94|0.24 | 0.015 | 0.93 | 6.70 | 0.14 | 0.015 | 0.81
2.74 | 037 | 0.015 | 0.78 | 4.43]0.23 | 0.015 | 0.89 | 7.53 | 0.13 | 0.015 | 0.77
3.05 | 035 | 0.015 | 0.74 | 492 ]0.21 | 0.015 | 0.83 [ 837 | 0.12 | 0.015 | 0.72
Tay s0 4 Tay 0 5 Tay s0 6
V4 | D4 f4 j4 V5 | D5 f5 j5 V6 | D6 fo j6
1.35 | 0.06 | 0.015 | 0.40 | 1.86 | 0.05| 0.015 | 0.28 | 2.50 |0.03 | 0.015 | 0.18
2.70 1 0.07 | 0.015 [0.46 | 3.72 | 0.05] 0.015 | 0.32 | 499 |0.04| 0.015 | 0.21
4.05 | 0.08 | 0.015 [0.51 | 5.58 |0.06| 0.015|0.36| 7.49 |0.04| 0.015 | 0.23
540 |0.08 | 0.015 | 0.54 | 7.43 [0.06 | 0.015 | 0.38 | 9.98 |0.04 | 0.015 | 0.24
6.75 | 0.09 | 0.015 | 0.56 | 9.29 |0.06 | 0.015 | 0.39 | 12.48 | 0.04 | 0.015 | 0.24
8.10 | 0.09 | 0.015 | 0.57 | 11.15 [ 0.06 | 0.015 | 0.39 | 14.97 | 0.04 | 0.015 | 0.24
945 |0.09 | 0.015 | 0.57 | 13.01 | 0.06 | 0.015 | 0.38 | 17.47 | 0.04 | 0.015 | 0.22
10.80 | 0.08 | 0.015 | 0.55 | 14.87 | 0.06 | 0.015 | 0.36 | 19.97 | 0.04 | 0.015 | 0.18
12.15 [ 0.08 | 0.015 | 0.51 | 16.73 | 0.05 | 0.015 | 0.32 | 22.46 | 0.03 | 0.015 | 0.14
13.50 | 0.07 | 0.015 | 0.47 | 18.58 | 0.05 | 0.015 | 0.28 | 24.96 | 0.03 | 0.015 | 0.09
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- Do thi gia toc 6 to
0,90 N\

NSNS

0,70 / N\
0260 // — I

2
E 050 —j2
\(E ,5 _j3
g 040 / \ j4
0,30 - ~ — 5
0,20 — \\ —j6
0,10 <
0,00
0,00 20,00 40,00 60,00 80,00 100,00
Vian toc km/h
Hinh 3. 6. D thi gia toc 6 t6
3.3.6. Xac dinh thoi gian ting toc 6 to
Thoi gian ting toc do VI dén V2 [m/s] x4c dinh theo cong thirc
. adv 1
=Y =L ay (3.31)
dt J

Trong do:
J(m/s?) - Gia téc chuyén dong 6 to

N - A 5 A LA LN LA A A A A \ K 1
Thoi gian tang toc cua 6 to tur toc do v déntoc do v, la: t= I—_.dv
) J
Vi
. A A r A 5 A LA 3 . A . r 1 .7 . A A ” A LA
Tai van toc 16n nhat cua 6 td v,,, thi gia toc j=0do d6 = =00 gid tri van toc cua 6 to
khoang 0,95v,,,
Tri s6 giam toc do trong qué trinh chuyén s dugc tinh bang cong thic sau:

Av=1//.g.;—l (3.32)

1

Trong do :
AV - d0 giam van tc chuyén dong khi chuyén s (m/s)

v - hé s6 can tong cong mat duong

SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Vin Nam >
Nguyén Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

g - gia tdc trong trudng (m/ 32)
t, - thoi gian chuyén s (s)

0,- hé sb tinh dén anh hudéng cua cac khoi lugng van dong quay,dugc tinh

bdi cong thire: 6, =1,05+0,05.i7

Thot gian chuyén so t, phu thudc vao trinh d§ cta nguoi lai 6 to, két cau ciia hop so va

chung loai dong co trén 6 to.
Dbi voi ngudi l4i co trinh @6 cao thi  t, =0,55—3s. Chon t, =1(s)

-Ttrsd 1 1én sb 2: AV = 0,0372 [m/s]
-Tirs6 2 1én sb 3; AV = 0,0676 [m/s]
-Ttrs6 3 1én sb 4: AV = 0,1033 [m/s]
-Tirsé 4 1én sb 5: AV = 0,1312 [m/s]
-Ttrsé 5 1én sb 6: AV = 0,1523 [m/s]
3.3.7. Xac dinh quiing dwong ting toc
Quing duodng tang toc tir toc 46 VI dén V2 xé4c dinh theo cong thuc:

S= Ivdt(m) (3.33)

+ Tai van toc 1on nhat caa 6 t6 Vmax, thi gia toc J =0, va do d6 1/J = oo, vi vay khi lap do
thi va trong tinh toan ta chi lay gia tri van téc cua 6 t6 khoang 0,95 Vmax.

Bang 3. 18. Két qua tinh toan gia trj thoi gian va quing dudng ting toc cia o to

V (m/s) V(km/h) 1/i(s"2/m) | «s) S(m)
0.00 0.00 0.00 0.00 0.00
0.30 1.10 1.65 0.25 0.04
0.61 2.19 1.47 0.73 0.30
0.91 3.29 1.35 1.15 0.67
1.22 4.39 1.27 1.55 1.16
1.52 5.49 1.22 1.93 1.76
1.83 6.58 1.20 2.30 2.48
2.13 7.68 1.20 2.67 3.32
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2.44 8.78 1.23 3.04 4.29
2.74 9.87 1.27 3.42 5.44
3.05 10.97 1.36 3.82 6.78
3.01 10.84 1.36 4.77 10.10
3.44 12.40 1.06 5.29 12.05
3.94 14.17 1.08 5.82 14.29
4.43 15.94 1.12 6.36 16.91
4.92 17.71 1.20 6.93 20.00
4.85 17.47 1.20 7.85 25.19
5.02 18.08 1.21 8.05 26.35
5.86 21.09 1.21 9.07 32.73
6.70 24.10 1.24 10.09 40.18
7.53 27.12 1.30 11.16 48.93
8.37 30.13 1.40 12.28 59.30
8.27 29.76 1.40 13.14 67.53
9.45 34.02 1.77 15.01 86.69
10.80 38.87 1.83 17.44 115.13
12.15 43.73 1.95 19.99 148.96
13.50 48.59 2.14 22.75 189.84
13.37 48.12 2.14 23.47 201.01
14.87 53.52 2.80 27.17 261.43
16.73 60.21 3.09 32.64 361.34
18.58 66.90 3.59 38.85 488.05
18.43 66.35 3.59 39.30 497.74
19.97 71.88 541 46.21 651.09
22.46 80.86 6.96 61.65 1029.78
24.96 89.85 10.89 83.93 1640.31
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90 1800
80 // 1600
70 1400
R 60 1200 g
= 50 1000 &
N 4
= / s —1(s)
540 / 800 %n S
l= m
30 // 600 <
20 - 400
10 ,/ 200
0 / ‘ 0

0,00 20,00 40,00 60,00 80,00 100,00
Vin téc (km/h)

Hinh 3. 7. D6 thi thoi gian ting toc va quang dudng ting toc
Nhan xét :
Theo QCVN 09 : 2024 /BGTVT, 6 t0 sau cai tao thao man tinh dong luc hoc.
Thoi gian tang tdc tinh tir lac khoi hanh dén khi di hét quang dudng 200 m phu hop
voi dieu kién sau : t <20 + 0,4G.
Trong do :
t - Thoi gian ting tdc tinh tir lac khéi hanh dén khi di hét quang dudng 200 m (tinh
bang giay).
G - Khéi lugng toan bo thiét ké 16n nhat cua xe (tinh bang tan).

Dua vao bang tinh trén, ta thay khi di hét khoang thoi gian 1a 23,47 [s] thi quang dudng
tang toC Cira 6 to dat mic 201[m], vay 6 to thiét ké thoa man diéu kién vé kha niang ting
téc theo quy chuan QCVN 09 :2024/BGTVT : t<[t] = 20 + 0,4. G = 24,16 [s].

Trong do :

G : Trong lugng toan b cuia xe sau cai tao : G=10,4 [Tén].
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3.4. Tinh toan on dinh cia xe

3.4.1. Kiém tra tinh 6n dinh 6 t6

Pé viéc tinh toan duoc don gian, ta xét truong hop 6 t6 chuyén dong 1én dbc on dinh
& tbe do thap bo qua luc quan tinh, luc can khong khi va anh hudng ctia lyc can lin coi nhu
khong dang ké. Khi d6 6n dinh doc tinh va 6n dinh doc dong c6 thé nhu nhau.

Kiém tra 6n dinh 6 t6 khi xe 1én déc

Khi 6 t6 dimg trén duong c6 do dbc, dau hudng 1én va him cing banh sau dé tranh bi

trugt doc, hoac cho xe di chuyén Ién doc voi toc do nhd va chuyén dong 6n dinh.

Hinh 3. 8. So db luc va md men tac dung 1én xe khi dimg yén trén dbc

- Gidi han 6n dinh doc khi quay déau 1én dbc:

b
9o, =— (3.34)
h
- Gi6i han 6n dinh doc khi quay dau xubng ddc:
b
tga, =— (3.35)
he

Tinh 6n dinh dong ngang ciia 6 td khi chuyén dong trén dwong nghiéng ngang

Hinh bén duéi trinh bay so d6 luc va mémen tac dung 1én 6 t6-may kéo banh xe khi
chuyén dong trén duong nghiéng ngang khong kéo modc. Truong hop nay gia thiét vét cua
banh xe trude va sau trung nhau, trong tim cua xe nam trong mit phang d6i xtmg doc, luc
va momen tac dung 1én 6 t6-may kéo gdom:

- Trong luong cua 6xe 1a G dugc phn ra hai thanh phan theo goc nghiéng ngang B.
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- Mémen cia cac luc quan tinh tiép tuyén Mn tac dung trong mit phang ngang khi xe
chuyén dong khéng 6n dinh.

- Céc phan luc thing goc tir dudng tac dung 1én banh xe bén trai Z' va banh xe bén
phai Z". - B: goc nghiéng ngang cua dudng

- Cac phan lyc ngang Y' va Y.

Hinh 3. 9. So db luc tac dung 1én 6 t6 khi chuyén dong trén dudng nghiéng ngang.
Ta x4c dinh duoc goc gidi han 1at d6 khi xe chuyén dong trén dudng nghiéng ngang:

C
t = — .
9= (3.36)

Theo QCVN 09: 2024/BGTVT: Géc 6n dinh tinh ngang cua xe khi khong tai khong
nho hon gia tri sau:

28° d6i voi xe khach hai tang

30° dbi voi xe c6 khdi lugng toan bo khong 16n hon 1,2 1an khéi lugng ban than

35° dbi véi cac loai xe con lai

Vin téc gioi han khi quay vong véi ban kinh Rmin trén dwong ngang

Bén kinh quay vong trén duong ngang nho nhat: Rmin: = 7.840 (M)

- Chiéu rong co so ctia 6 to: B= 1,880 (m)

- Van tbc gi61 han 1at khi quay vong:
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Vig = (3.37)
Bang 3. 19. Két qua tinh toan 6n dinh 6 t6
KET QUA TINH TOAN ON PINH O TO
ST 516 THONG SO
B ol o Ve (km/h)
01 | O to khong tai 37,78 61,71 59,95 27,2
02 | Oto day tai 36,41 47,81 67,74 26,5

Két luan: O t6 sau cai tao khong bi 1at d6 khi hoat dong trén cac tuyén duodng cb cac
gdc doc nho hon cac goc gidi han thé hién ¢ bang trén va khi quay vong voi van téc quay
vong nhé hon 26,5 [km/h].

3.4.2. Tinh toan on dinh khi cau hang

Tinh toan 6n dinh khi 6t6 cAu hang theo phwong ngang:

Pé dam bao an toan trong qué trinh van hanh, viéc cau hang bang can cau 6 to chi
duoc thuc hién khi xe dau trén mat phéng ngang, véi cac chan chéng dugc mo rong hét c&
va ké dém chic chan, dic biét & nhitng khu vuc nén dat yéu. Trong trudng hop budc phai
lam viéc trén mat dudng nghiéng, can sir dung hé thong chan chong thuy luc dé hiéu chinh
va dua xe vé trang thai can bang trén mat phang ngang trude khi thuc hién thao tac cau.

Pé tang cuong do an toan trong van hanh, dic biét 14 trong cac diéu kién dia hinh phirc
tap, co thé trang bi thém mot can phu phia sau xe. Do d6, trudong hop tinh toan 6n dinh trén
mit dudng nghiéng s& khong dugc xét dén trong ndi dung nay.

Viéc mat 6n dinh cta 6 t6 xay ra khi tai trong hang héa (PL) vuot ra ngoai ving lam
vi€c an toan dugc xac dinh, dac biét nghiém trong khi can cau & vi tri vudng goc vai truc

doc cua xe (dudng thing m). Trong tinh hudng nay, kha ning 14t ngang cta xe 13 16n nhat.
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1110

—T
|— =)

41

1000

Hinh 3. 10. So db tinh toan 6n dinh khi 6t6 cdu hang
Lay mo-men tai diém Q, ta c6 mo-men 6n dinh do khdi lwong ban than 6 t6 va khéi
luong can cau (khong bao gdm phan cin vuon ra) 1a M; duoc xac dinh theo cong thirc
Ms:(PF'LF)+(PR'LR)"'(Gl'LC)"‘(Gz'(Lc_Hz) (3.38)
Mé-men do tai trong hang hoa va khdi lugng can cau vuon ra ngoai chan chong giy
mét 6n dinh cta 6 t6 tai 1a Mt dugc xac dinh theo cong thic:
M;=FR-a (3.39)
Dé dam bao 6 to khong bi 1at ngang khi cau hang thi phai dam bao:
M, _ (B L)+ (R L) + (G- L) + (G, - (L —H,) >195 (3.40)
M P-a o '
Trong do:
S — Khoang cach 2 chan phia trude khi cdu hang: S = 3500 mm = 3,5 m
Pr — Khdi luong 6 t6 phan bd 1én cau trude (khong bao gdm ciu ciu): Pr = 2100 kg
Lr — Khoang cach tir trong tdm cau trude dén dudng m: Lr = 1888mm = 1,888 m
Pr — Khéi lwong 6 t6 phan bd 18n cu sau (khéng bao gém can ciu): Pr = 2177 kg

Lr — Khoang cach tir trong tAm cau sau dén dudng m: Lr = 1278mm = 1,278m

T
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Gz — Khdi lwvong phan can vuon ra ngoai: G, = 350kg
G — Khdi lvong phan than can cau (khong bao gom phan cin vuon ra ngoai):
G1 =1200-350=850 kg

H, — Khoang cach tir trong tdm phan thin cin ciu dén trong tAm can vuon ra ngoai.
Dé don gian ta ldy Ho=1/3 L

L — Khoang céch tir trong tAm hang hoa dén trong tAm can cau

Lc — Khoang cach tir trong tAm can cau dén duong m: Lc = 1733 mm = 1,733m

a — Khoang cach tir trong tAm hang hoa dén duong m: a=1L - Lc

PL — Khdi luong hang hoa duoc ciu.

Thay cac gia tri tir bang Strc nng tAm vdi ctia can cau (theo tai liéu ctia nha SX can
ciu) vao cong thirc (1) dé tinh toan ta lap bang két qua tinh toan nhu sau:

Bang 3. 20. Két qua tinh toan 6n dinh khi cAu hang

BANG KET QUA TINH TOAN
Khoang céch L (m) 4 5 6 7 8 9 9.81
Khéi lwong hang duoc cau PL (kG) | 1030 | 830 |730 [630 [560 |[500 [480
Khoang cach H, (m) 1.33 [1.67 [2.00 [233 [2.67 [3.00 |3.27
Khoang cach a (m) 2.267|3.267 [ 4267 |5.267 | 6.267 | 7.267 | 8.077
Ti s Ms/ M, 3.580 | 3.040 | 2.609 | 2.414 | 2.249 | 2.140 | 1.981

KET LUAN: Ty s6 Ms/Mt déu 16n hon 1 trong cac trudng hop tinh toan, cho thay
xe van dam bao diéu kién 6n dinh khi cau hang & cac tdm véi twong tng. Tuy nhién, khi
tam véi tang (L 16n), kha nang 6n dinh giam dan, nén can dic biét luu y gidi han tai va ban
kinh lam viéc thyc té dé dam béo an toan trong khai thac.

Ghi chu:

- Khéng duoc cau hang phia trude cabin va trén mit dudng nghiéng.

- Can céu phai duoc kiém tra va thtr thiét bj nang theo quy dinh trude khi dua sir dung.
Khi van hanh khéi lugng nang phai duoc giam trir khdi lugng cum toi va céc thiét bi lap

thém trén can cAu tiéu chuan.
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CHUONG 4: TINH TOAN KIEM TRA BEN CAC CHI TIET

4.1. Tinh bén chassis

Chiéu dai co s¢ 6 t6 L = 4350 [mm]. Nhu vay trang thai chiu tai ctia khung thay doi
mic du trong luong cua cic phan tac dung 1én khung gan nhu khong thay d6i va can thiét
phai kiém tra bén khung xe.

Khi cau hang, phai chdng chan chdng ciu viing chic dé dam bao khong lun bé chin
chéng vi anh huéng xau dén khung xe.

Céc trang thai c6 thé xay ra nguy hiém ddi v6i khung xe:

- Trang thai 1: O t6 chod dung tai trong Q=4725[Kg] chuyén dong trén duong.

Hé théng treo ctia 6 to6 HINO 500FC9JJSW gdm céc nhip don & truc trudc va truc sau.
Nhu vay, xem nhu mdi dam doc khung xe c6 4 diém tua: 2 diém tuong trng véi cac bé nhip
tryc trudc va 2 diém tuong tng véi cac bé nhip cia truc sau.

Dbi voi kiéu khung 6 to nhu trén, tiét dién nguy hiém nam trong khoang khong gian
giira 2 truc banh xe. Su anh hudng cua trong lwong cac phan tir thudc nhom thir nhat: cum
dong co- hop 30, bu@mg 141, két nude, binh nhién liéu, binh acquy dén ung suét tai tiét dién
nhuy hiém rat nho. Gi4 tri Gmg suat tai tiét dién nguy hiém chu yéu do cac thanh phan thudc
nhom thir hai: trong lwong cua ban than khung, trong luong cta thung , trong luong hang
hoa , trong luong cAu, trong lugng cuia vat nang gay ra. Do vay, ta co thé bo qua céac thanh
phan trong lugng & nhom thir nhat khi xac dinh tng sudt tai tiét dién nguy hiém ma van
dam bao d6 chinh x4c can thiét.

Gia thiét:

- Phan bb trong luong trén hai gbi nhip duoc quy vé tm truc.

- Trong luong khung phan bb déu doc theo khung.

- Trong luong thung va hang hoa phan b déu doc theo chiéu dai thung.

- Phéan bb trong lugng cua cau:

+ Trong lugng phan dé va than cau: G, = 730[Kg]

+ Trong lugng phan can cau: G, = 415[Kg]

Vi cac gia tri ¢ trén, ta xac dinh duoc:

- Gia tri lyc phan bd do trong lwong ban than khung:
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q=— (4.1)

Trong do:
G, : Trong lugng ban than khung. G, =675[Kg]
L, : Chiéu dai khung. L, =7,215[m]
Do do:
q= —677522581 =0,92[kN /m]
- Trong lugng thung do trong lugng thung va hang hoa:
G +Q
0, = T 4.2)
Trong do:
G,: Trong lugng thung. G, =1100[Kg]
Q: Trong lugng hang hoa trén thung. Q =4725[Kg]
L, : Chiéu khung do thung tic dung. L, = 4,835[m]
Do do:
_ (1100+4725)-9,81
b= 4,835
- Luc phan bd do khéi lugng cua cabin Q, = 2000[Kg] 1én dam cau véi chiéu dai 1,580[m]

2000
= 212,410[kN /m
% 1,580 [ ]

=12, 2[kN / m]

- Lyc va tai trong cua phan can cau quy dan vé mat cat tai mép b¢ cau Q va M, :

Qc = Gc1 = 730[Kg]

M, =G, % = 415-% = 668, 15[Kg.m]

- Luc phéan bd do khdi lugng cua can cau Q. =1200[Kg] 1én dam cau:
P, =1200-9,81=11,772[kN]

Nhu vay ta c6 tai trong tac dung 1én khung ( 2 dam doc) nhu sau:
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q.= 12.41

P=11.772(kN
R, UNm) R, (kN) R. Q= 12.2(kNim) R,
. A 2 : AT I A
‘ T ‘ q=p0.92

- x g,_;bﬁv, N ENSE a =S L ') I A 1“_;"-‘.3 v v % A ¥

A ta ! .:: 10

23.62 (kN)

Qy \\ \\\

18.14(kN)

12.77(kN.m)

Mx

6.87(kN.m)
Hinh 4. 1. So db lyc tac dung 1én khung chassi.
M6 men udn dam doc khung xe phat sinh tai gbi nhip sau c6 gia tri 1on nhét:
M max =12,77-10°[N.m]

M6 men chéng udn ctia 1 dam doc khung xe tai tiét dién nguy hiém néi trén:
b-h*> 70-220°

W, = 5 =
Gia tri ung suét 16n nhat tai tiét dién nguy hiém:
M 12,77-10°-10°

Oy = —X =1130,7[N /cm?]
2-W, 2-564,7

=564, 7[cm’]

So sanh véi g suat udn cho phép [o,,..]=3450[N /cm?] ta thay dam du bén.

max

Khung gia cuong 1a loai thép chit U duoc dap tir thép tAm, tiét dién cua khung gia
cuong nhu sau.

Hinh 4. 2. Tiét dién khung gia cudng
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Khung gia cudng dugc 0p vao mat trong cia chassis xe co s¢ bang cac bu 16ng ngay

dudi vi tri 1ap bé cau.

L 5

2
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o
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Hinh 4. 3. Khung gia cudng dp vao mat trong chassis xe co s&

1: Chassis xe co so, 2: Khung gia cuong.
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Hinh 4. 4. Lién két giita khung va tim gia cuong

4.2. Tinh toan chon bu-long lién két cin ciu véi chassis

Tai trong tinh toan cac mdi ghép lién két bulong 12 tai trong khi phanh gap 6 t6 va khi
6 t6 quay vong v6i ban kinh quay vong nhé nhat va van téc téi da theo 6n dinh. Thyc té st
thiy ring luc ly tam sinh ra khi 6 t6 quay vong nhé hon nhiéu so véi khi phanh gap voi gia
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téc phanh cuc dai Jemax. Vi vay khi tinh toan cac mdi ghép lién két bulong chon tai trong
tinh toan khi 6 to phanh gap.

Tinh chon bu-long lién két can ciu véi chassis

S6 luong bulong lién két cum can ciu véi khung 6 t6 can phai théa man dong thoi
cac truong hop sau:
* Trwong hep 1: Khi phanh gdp é 16

Diéu kién dam bao khong co su dich chuyén giita can ciu va khung xe: Pms > Pj;
Trong do:

Pj— Luc quén tinh do khdi lugng can cau:

P =(G,).J,/g [kG] s

Pms— lc ma sat gitra can cau va khung xe sinh ra do luc ép ciia cac bu long va khdi
lwgng can cau:

Pms = (Pe.n + Gec).fms [KG] (4.4)
Trong do :
Pe — Luc ép cua 01 bu long (dugc lam tu thép CT3);
n — S6 bulong;

fms — Hé s6 ma sat gitra can cau va chassis, fms = 0,3.

Bang 4. 1. Thong s6 tinh toan lién két cau véi khung xe.

Thong $0 DPon vi |Gia tri

Luc ép cta 01 bu 1ong M24 (pe) kg 7200

S6 bu 16ng lién két can cau véi khung xe (n)  [Cai 4

Heé s6 ma sat (fms) - 0,3

Khéi Iwong can cau (Gec) kg 1200

Gia toc phanh (jp) (Jpmax = 7,5 = 8)(M/s)[...] m/s?  [7,5
KET QUA

Tén thong %) bon vi Gia tri

Luc quan tinh gay ra khi phanh Pj kg 917,5

Luc ma sat Pms kg 9000

* Triwong hop 2: Khi é t6 Ién déc hogc xuéng déc
Nhan xét: khi 6 t6 1én déc hodc xudng déc cum can cau thay luc ¢6 xu hudng truot
vé phia sau hoic vé phia trudc; véi cac goc on dinh doc da tinh toan & trén ta chon goc 16N
nhat dé tinh toan tng véi truong hop 6 t6 day tai va khi 6 t6 xudng doc: a,= 62.24 [d6].
Gia str khi 6 t6 di chuyén xubng dbc véi gbc dbc toi han ax = 62.24 [d6], bu long
SVTH: Tran Lé Minh Hiéu GVHD: GS. TS. Tran Viin Nam 64

Nguyén Hong Linh Th. S. Huynh Bd Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

lién két cum can cau thay luc va chassis c6 nhiém vy ngin can sy truot vé phia trudgc. Cum
can cau thay luc cé xu hudng bi truot vé phia trude véi thanh phan luc gy truot
Ptruot = Gee.Sin ax = 1061,1[kg] (4.5)
(voi ax = 62.24[° ], khdi lwong cum can cau nang ha thay lyc 1200 [kg]).
* V&i Pms = 9000 [kg] => Pus > P wuo: Nhur vay vé6i s6 luong bulong lién két nhu vay
mdi ghép du bén.
=  Két luan: véi s Tuong bulong nhu trén mdi lién két gitta cum can cau thay luc va
khung 6 t6 dam bao an toan trong moi diéu kién véan hanh.
4.3. Tinh toan chon bu 16ng lién két giira thung hang va khung 6 to
S6 lugng bu 1ong lién két thung hang véi khung 6 t6 can phai thoa méan dong thoi cac
truong hop sau:
* Trwong hep 1: Khi phanh gdp é 16
Diéu kién dam bao khong co su dich chuyén giira thing hang va khung xe: Pms > Pj;
Trong do:
P; - Luc quan tinh do khi luong thung hang + hang hoa:
Pj = (Gt + Gnn). jp/g [kG] (4.6)
Pms - Luc ma sat gitra thung hang va khung xe sinh ra do luc ép ctia cac bu 16ng

va khdi lwong cua (thung hang va hang hoa):

Pms =(Pe1.N1 + Pe2.N2 + GthtGhn). Tms [KG] 4.7)
Trong do:
Pe - Luc ép cuia 01 bu 16ng (dugc lam tuir thép CT3)
n - S6 bu 16ng
fms.- H& SO ma sat gitra thung hang véi khung xe
Bang 4. 2. Thong s6 tinh toan lién két thung hang v6i khung xe.
STT [Théng sb Ponvi |Gidtri
1 | Luc ép cua 01 bu long quang M20 (pe1) Kg 2800
2 | S6 bulong quang lién két (ni) cai 4
3 | Luc ép cua 01 bu 16ng tai chong x6 M12 (pe2) Kg 720
4 | S6 bu long tai chong x6 (n2) cai 4
5 | Hé s6 ma sat (fms) - 0,3
6 | Khoi luong thung hang va hang hoa(Gun + Gnn) Kg 5825
7 | Giatoc phanh (jp) m/s? 7,5
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KET QUA
Tén thong 36 Don vi Gia tri
Luc quan tinh gay ra khi phanh P;j Kg 44534
Luc ma sat Pms Kg 5971,5

Két qua Pms > Pj Nhu vy véi so lugng buldng lién két nhu trén moi ghép du bén.
* Truong hep 2: Khi 6 té 1én doc hoiic xudng déc

Nhén xét: khi 6 to 1én déc hoic xubng dbc thung hang (cung hang hoa) c6 xu huéng
trugt vé phia sau hodc vé phia trudc; véi cac goc 6n dinh & trén ta chon goc 16n nhat dé
tinh toan Gng véi truong hop 6 t6 day tai va khi t6 xudng doc: a, = 62.24 [ dd]

Gia str khi 6 t6 di chuyén xubng déc véi goc doc gidi han a, = 62.24 [ d6] lién két
thung hang (cung hang hoa) va chassis ¢6 nhiém vu ngin can xu hudng truot vé phia trudc.
Thung hang c6 xu hudng bi truot V& phia trudce voi thanh phan lee gay truot

Piugt = (Grn + Gnn).Sina,, = 5154,6[Kg] (4.8)
(V6i ax = 62,24 [d6], va Gt = 1100[Kg] 1a khéi lwong cia thung hang, Gnn = 4725 [Kg] 14
khéi lugng hang hoa chuyén chd).

Vi Pms = 6031,5 [Kg] -> PmSs > Pyyet: Nhu vay véi s6 lugng bulong lién két nhur
trén moi ghép du bén.

Két luan: vai s6 lugng bu long nhu trén méi lién két gitra thung hang va khung 6 t6
dam bao an toan trong moi diéu kién van hanh.
4.4. Tinh toan bén bu long lién két (Lién két thung hang véi khung xe, cum cin cau
véi khung xe) trong qua trinh van hanh

Khi lip thung hang 1én xe hai ddm doc cua thung dugc kep chit trén hai dam doc
cta xe bang 08 bu 16ng quang M20 dé han ché dich chuyén ngang (mdi bén 04 bu 16ng).
Giita hai dam doc nay ngin cach véi dam doc cua khung xe bang dém 16t cao su day 20
[mm] c6 tac dung giam chan.

Tinh toan bén bu long lién két (Lién két thung hang v&i khung xe, cum can cau véi
khung xe) khi xe chuyén dong trén duong nghiéng ngang.
Tinh bén bu 16ng quang M20 thung hang va bu long M30 can cau.

Khi xe chuyén dong trén duong nghiéng ngang thing xe va can cau c6 xu huéng
tach ra khoi xe theo phuong ngang bai luc ly tdm, cac bu long quang thung hang va bu
long can cau c6 nhiém vu han ché dich chuyén ngang nay.

Ta co:

+ Gt 1a Khi lwong cia thung xe va hang héa, hoac khdi lugng cum can cau [KG].
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+ Goi Pi 1a luc ly tam cua Khéi lugng thung xe, hoic Khéi lwgng cum can céu ta co:
p, = %%’21 (4.9)
Trong do:
Vn : van toc giéi han
R : ban kinh quay vong nhé nhat cua xe
g: 1a gia téc trong truong, g = 9,81 [m/s?].

Hinh 4. 5. Luc tac dung 1én thung xe khi chuyén dong quay vong trén duong nghiéng
ngang
+ Gol Fms 12 lyc ma sat gitra thung xe va khung xe
Fms = f.Nth= f.(Gin.CosP + P1.Sinp) (4.10)
Trong do:
+ B 1a goc doc gigi han khi xe quay vong bi lat d6
+ Goi K 14 luc giir thing xe cta cac bu long quang M20, viét phuong trinh tong cac
lyc theo phuong ngang ta dugc:
P1.cosp - Gi.sinf - Fms - K=0 (4.11)
= K =P..cosp - Gi.sinf - Fms
Mdi bu 16ng s& chiu hre 1a: Kvzo = KI/n;
Véi n - 1a s6 bu 16ng lién két.
Goi P 14 luc tac dung 1én mdi dau cua thép chit C, P = Kmo/2
Bang 4. 3. Thong s6 tinh toan bu long quang thing hang M20.

STT [Thong s6 Gia tri Don vi
1 | Van toc gisi han - Vg 6,8 m/s
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2 | Ban kinh quay vong nho nhat cua Xe - Rmin 7,84 m
3 | Luc ly tim cua Khoi luong thung xe — Py 661,4 kg
4 | Luc ma sat gitra thung va khung xe - Fms 6031,5 kg
5 | Géc doc gidi han khi xe quay vong bi lat d6 -B 32,5 do
6 | Luc giir thung cta cac bu long M20 - K -6064,7 kg
7 | S6 bu long quang M20 - n 4 céi
8 | Luc tac dung 1én mdi dau caa thép chix C - P 758 kg
Ta c6 so do tac dung hyc va so d6 hoa luc tac dung 1én bulong quang khi xe quay vong
nhu sau:
XA
ﬂéﬁi’ ID P :’;% 1 Ya

1 T

I |

G \ - [ £ i

L N ve

‘n 7

\izzz)| B s

Hinh 4. 6. So d6 va so d0 héa lyc tac dung 1én bulong quang

Bang 4. 4. Thong so tinh toan bulong lién két cau M24
STT [Thong sb Gia tri Pon vi

1 | Van toc gidi han - Vgh 6,8 m/s
2 | Ban kinh quay vong nho nhat cua xe - Rmin 7,84 m
3 | Khdi lwong cum can cau - Geau 1200 kg
4 | Lyc ly tim cua Khéi lwong cum can cau 721,5 kg
5 | Luc ma sat giira can ciu va khung xe - Fms 9000 kg
6 | Goc doc gidi han khi xe quay vong bi lat do - p 32,5 do
7 | Luyec giir thung cta cac bulong M24 - K -9036,3 kg
8 | So bu long lién két can cau - n 4 Cai
9 | Luc tac dung 1én mdi bulong quang cau - P 1129,5 kg

Kiém tra tai tiét dién nguy hiém:
Vit lidu ché tao bu 1ong quang 1a thép CT3 c¢6 [8]= 372,7 + 441,3[Mpa]
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« Tinh toan cho bulong M24 lién két can cau véi khung xe

Két qud tinh todn

:

Phan tich noi luc tac
dung lén Bulong theo
50 do hinh 4.7

Két qud tinh todn:
Fl1=P=
F2=P=11,08(kN)

Shear (kN)

Location (m)

Ket qua phan tich biéu
d6 ngi lyc cia bulong
M24

Gia tri ndi luc lon
nhdt: 3,6[KN] tai vi tri

3.84 o C
000 005 010 015 020 025 030 035 040 045
0.85 (= Két qua phan tich Mé
z men uén cua Bulong
3
2 M24
0.00 |- o )
S Gia tri mo men uon
= Ie
Ion nhat: 850[N.m]
Location (m) sy
taivitri C
000 005 010 015 020 025 030 035 040 045

Hinh 4. 7. Biéu d tng suét chinh bu 1ong M24 lién két cau véi khung xe
Theo biéu dd noi luc va mé-men udn ta xac dinh dwoc Gtng Suat Smax = 320,8 (MPa)<
[8] thép CT3 c6 [8]= 372,7 + 441,3[Mpa]. Thoa mén diéu kién bén cho phép.
« Tinh toan cho bulong M20 lién két thung vai khung xe

ﬂ’

Phdn tich noi lyc tac
dung lén Bulong théo
5o do hinh 4.8

Két qua tinh todn:
F1=F2=P=7,435(kN
)

271 1= o o
z
3
b3
%
L
.lfl
1.72 © o
Location (m)
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Két qud phdn tich biéu
do néi luc cua bulong
M20
Gia tri noi luc lon
nhat: 2,71[kN] tai vi
tri C
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0.64 | = ° Ket qua phan tich Mo
Z men uon cua Bulong
0.00 | % M20
2 Gid tri mé men uon
Location (m) lon nhat: 640[N.m]
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 040 | taivitri C

Hinh 4. 8. Biéu d tng suat chinh bu 1ong M20 lién két thung voi khung xe.
Theo biéu d6 noi luc va mo-men udn ta xac dinh dugc (g Suat dmax = 243,7 (MPa)<
[8] thép CT3 c6 [6]= 372,7 + 441,3[Mpa]. Thoa méan diéu kién bén cho phép
4.5. Kiém nghiém bén céc chi tiét trén phin mém Inventor

Tywe oo Mses Soess

e e

WG 2025, 12808 AM
010 Y
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£l

U1 M4

04743
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Hinh 4. 10. Bién dang cta chassis
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Type: Safory Fackr

L)
BROMX, 12047 IN
Moz

Hinh 4. 11. H¢ s0 an toan cua chassis

NHAN XET:
Nhin chung ba két qua mé phong trén mé hinh chassis sau khi gia c¢6 cho thiy:
Phén bo ung suit (Von Mises Stress)

Ung suat dinh tap trung ¢ phan giita khung, nhung sau gia ¢6 mirc cao nhat da giam
con dudi 160 MPa.

V1 6 thép thuong dung cho chassis khoang 240-350 MPa, gia tri nay cho phép xe
van hanh an toan ngay ca khi c6 dao dong tai nhe hay va cham cuc bo.

Sy phén bd tmg suét gio ddy déu hon, khong con ving tip trung “ndng” qué sat gidi
han cho phép.
Bién dang (Displacement)

Bién dang l6n nhat xuét hién & vj tri gifra nhip, nhung da ha xuéng dudi 0,8 mm.

Véi d6 vong nay, mat phang lap dat thung hang va hé thong treo s& khong bi 1éch
nhiéu, dam bao khung khong gay sai huy khi lap rap va van hanh.

toan bo khung chi bién dang rat nho, thé hién tinh climg vitng cao sau khi bo sung
dan giang, tang tiét dién thanh chiu udn.
Hé s6 an toan (Safety Factor)

Gia tri FOS tbi thiéu ting 1én xap xi 1,8-2,0.

Mirc ndy vuot ngudng an toan tiéu chudn (thudng >1,5) cho khung 6 to thuong mai,
dam bao kha ning chiu tai dot ngot va tudi bén moi dai han.

Khéng con ving nao ¢6 FOS dudi 1,5, ching to khong diém yéu ndo c6 nguy co

héng hoc sdm.
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Két luan:

Sau khi gia ¢6 ding vi tri tAp trung Gmg suat, chassis dat ca ba tiéu chi: tng suit duéi
ngudng chay, bién dang nho va hé sb an toan cao. Do d6 két cdu khung hoan toan du bén
dé chiu tai trong diéu kién van hanh thuc té, dam bao an toan, d6 on dinh va tudi tho 1au

dai cho toan bd xe.
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CHUONG 5: TINH TOAN THIET KE HE THONG THUY LUC

5.1. Tinh chon bom thuy luc

Trong hé thdng thity luc cia cau UNIC URV343, bom thuy lyc 1a mot thanh phan vo
cing quan trong, dam nhan nhiém vu cung cip dau thiy luc véi p suat va luu luong on
dinh, phuc vu cho cac hoat dong nang ha, dudi thu can, va quay cua ciu. Pé dam bao hiéu
qua hoat dong va do bén cta hé théng, viéc lya chon bom thuy lyc can phai dap trng mat
s6 yéu cau k¥ thuat nghiém ngit, nhu ap suat 1am viéc, luu luong, dung tich bom, cling nhu
kha ning chiu tai trong sudt qua trinh hoat dong cia cau.

Bom thuy luc khong chi phai dap ting cac yéu cau vé luu luong dau du 16n dé dicu
khién céc xi lanh thuy luc cua cAu, ma con phai ddm bao hi¢u suat tbi wu, giam thiéu tén
thit nang luong va duy tri 6n dinh trong cac diéu kién 1am viéc khic nghiét. Pong thoi,
bom céan phai c6 kha ning 1am viéc lién tuc & ap suat cao ma khong giy ra qué tai cho cac
bo phan khac ctuia hé théng.

Ta c6 bang thong sb k¥ thuat cta can cdu UNIC URV-343:

Bang 5.1. Bang thong sb k¥ thudt cua can cau UNIC URV-343

Thong s ky thuit Chi tiét
Model cau UNIC URV343
Tai trong nang toi da 3,020 kg (3 tan) tai 2 m
Chiéu dai can 322m+9,81 m
Chiéu cao moc tdi da 11.4m
Ban kinh lam viéc 0,67 m+9,81 m
Goc nang can 1°~78°

Goc quay can

360° quay lién tuc

Tdc d§ quay can

2,5 rpm

Toc @0 dudi can

36 ft/min (11 m/min)

Toc d) nang can

1 ~7 sec (goc tir 0° + 78°)

Tdc do to1

62,3 ft/min (19 m/min)

Ap suat lam viéc

206 bar (20.6 MPa)

Luu lugng bom yéu cau

60 1/min (1,0 x 10012 m3/s)

S6 doan can (Boom sections)

4 doan
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Trong lugng cau 1,135 kg
Kich thudc thung dau 22 L
o . Bom piston, van xa ap, van chong
H¢ thong thuy luc
quay nguoc
e Piéu khién thiy luc, van phan phoi
H¢ thong diéu khién .
dién tu (tuy chon)
. Van chong qua tai, van doi trong,
Van an toan .2 \
van kiém tra, van xa ap
Téc d6 nang ha moc 62,3 ft/min (19 m/min)
Kich thudc tong thé (L x W x H) 3,720 mm x 1,700 mm % 2,200 mm

Bang thily lyc, chiéu rong chan

Heé thdng chan chdng (Outriggers ,
' 8 gl ggers) chong tir 2,6 m + 3,5 m

Tu bang thong sO trén, tién hanh tinh toan va lya chon bom thuy luc phu hop cho hé
théng ciu UNIC URV-343 dya trén céc thong s6 nhu luu lugng can thiét, ap suét lam viéc,
hiéu suit bom, va cac yéu t6 thiét ké khac. Qua trinh nay khong chi bao gdm viéc tinh toan
dung tich bom, ma con phai dam bao ré“mg bom duoc chon c6 thé hoat dong hi¢u qua trong
pham vi cong sut yéu cau va bao dam an toan cho toan bd hé théng thuy luc cua cau.

< Xac dinh cong suit bom thiy luc:
Ta c6 cong thire tinh cong sudt bom thuy lyc:

R, =P Q (5.1)

Trong do:
P 14 cong sudt bom thuy luc
p 1a ap sudt 1am viéc cta hé thong: 206 bar = 20,6 MPa
Q 12 luu luong 1am viéc cua hé théng: 60 1/min = 1,0 x 10013 (m?%/s)
n 1a hiéu suét dugc tinh bao g@)m hiéu suit thiy luc ciia bom thuy luc va hé truyén
dong co khi va thuong tir khoang 0,8 + 0,85. Ta chon n = 0,85.
Thay céc s6 liéu trén vao cong thire (5.1) ta duoc:
P p-Q _ 20,6-10°-1-10°
g 0,85
Viy cong suat bom thuy luc can thiét 1a 24,235 (kW).

% Xac dinh dung tich lam viéc ctia bom:

= 24,235(KW) (5.2)
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Dé tinh toan dung tich 1am viéc ctia bom banh ring thuy lyc, ta sir dung cong thirc
tinh dung tich bom thay lyc. Dung tich bom anh huéng dén luu luong va cong suét ctia hé
théng thuy luc.

Ta c6 cong thurc tinh todn dung tich cua bom:

V., = L[cm?’ /vong] (5.3)
N Toom
Trong do:
Vibom 12 dung tich bom (cm?/vong hodc m?*/vong)
Q 1 luu lwong yéu cau cia hé théng (m?/s): 60 I/min = 1,0 x 10013 (m%/s)
n 1a s6 vong quay ctia bom (vong/gidy). Gia sir bom hoat dong & téc d6 n=1500
(vong/phut) = 25 (vong/giay).
Tbom 12 hiéu suat ciia bom. Thuong c6 gia tri tir 0.85 + 0.95, ta chon Mpom =0,9.

Thay céc thong sb trén vao cong thirc (5.3) ta dugc:

Q 1.10° {3 [y 3 /e
V,, = - =4.44.10"[m’ /vong] =44,44[cm” /vong]  (5.4)
n- TThom 25- O’ 9

Viy dung tich bom 13 44.44 cm?/vong khi toc dd bom 1a 1500 rpm va yéu cau luu

lugng 1a 60 L/min.

T cac théng sé nhu cong suat yéu cau P >24,235(kW),dung tich bom
Vi = 44, 44[cm’ /vONng], luu luong yéu cau ctia hé théng Q > 60[l / pht], 4p suét lam viéc
ctia hé théng p > 206[bar]. Ta chon dugc bom thay lyuc tir nha san xuat nhu sau: UNIC

HPU-URV343.
Bang 5. 2. Bang thong so chi tiét bom.

Théng sb Chi tiét
Loai bom Gear pump, hai banh ring trong
Model UNIC HPU-URV343
Dung tich bom 44,4 cm?/vong
Luu lugng tai 1500 rpm 60 1/min
Cong suat 25 (kW)
Ap suat lam viéc Ap suat 1am viéc lién tuc: 210 bar
Téc d6 hoat dong 1500 rpm = 1800 rpm
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PR =
l\f}— ) ./ 5\|

Hinh 5. 1. Céu tao chi tiét bom banh ring.

1: Banh rang chu dong 6: Nap sau

2: Banh rang bi dong 7: Ty bu-léng gin
3: BO can bang 8: Phét can bang
4: Than bom 9: Phét dau

5: Nap trude 10: Phét truc

5.2. Tinh chon bd trich cong suit

Bo trich cong suat (PTO) 1a thanh phan quan trong trong hé thong truyén dong cia
cac phuong tién, cho phép truyén cong suét tir dong co ciia xe co s¢ dén céc thiét bi ngoai
nhu may bom thay luc, may phat dién, hoidc cac hé thong chuyén dung khac. Doi véi hé
thdng thity luc trén cau UNIC URV343, viéc tinh toan va thiét ké bo PTO phu hop 1a mot
budc quan trong dé dam bao rang hé thong cé thé hoat dong hidu qua va dap ung duoc cac
yéu cu vé cong suat va luu luong dau.

Trong muc nay, chiing ta s& tién hanh tinh todn bo trich cong suat PTO sao cho phu
hop véi cac thong s6 k§ thuat cia bom thity lyc UNIC HPU-URV343 va hop s6 LX06S cia
xe co s& Hino 500 FC-9JJSW. Cac yéu té nhu cong suat yéu cau, tbc do vong quay PTO,
ty sb truyén va vi tri lép dat s& duoc xem xét dé chon lya bo PTO ¢6 cong suét va thong sb
phu hop, dam bao rang bom thuy luc c6 thé hoat dong 6n dinh va hiéu qua, dap ung yéu
ciu trong qua trinh van hanh cua cau.
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Viée thiét ké va lya chon bd PTO khong chi anh hudng dén hiéu suit lam viéc cua
cAu, ma con dam bao sy bén bi va an toan trong subt qua trinh sir dung. Do d6, viéc tinh
toan chinh xac cac thong sb k¥ thuat cua PTO 1a rat quan trong dé tdi vu héa kha nang lam
viéc cua hé théng thuy luc.

% Xic dinh cong suit bd trich cong suit (PTO) can trich tir dong co:

Hé thong thuy lyc dong vai trd quan trong trong viéc van hanh cac thiét bi nang ha
clia xe ciu tu hanh. Bé dam bao hiéu qua hoat dong cta hé théng thuy luc, viéc tinh toan
va lya chon cong sudt bo trich cong suat (PTO) 1a rat can thiét. Cong suat PTO phai du
manh dé cung cép nang luong cho cac by phan quan trong nhu bom thuy lyc, tor do diéu
khién cac co cdu hoat dong cua xe cau. Trong dd an nay, viéc tinh todn cong suit PTO s&
dua trén cac thong sb ki thuat ciia dong co xe co s¢ Hino 500 FC-9JJSW va yéu cau cong
suét tir hé théng thuy lyc cua xe ciu URV 343 3 tin. Muc tiéu 13 x4c dinh cong suat PTO
can thiét dé dam bao xe cau hoat dong on dinh va hiéu qua trong cac diéu kién 1am viéc
khac nhau.

Cong suat PTO (Power Take-Off) 1a cong suat can thiét dé van hanh bom thay lyc.

Cong suat PTO can thiét s& twong duong v4i cong suit ciia bom thiy lyc.

Pom
Poro = :
24,235 (5:9)
= PPTO = W = 25,51[kW]

Trong do:
Prro 1 cong suit ciia bo PTO (KW).
Pbom 14 cOng sudt bom thuy luc (kW), d3 tinh 14 25,51 kW.
< Tinh ty so truyén ciia bd trich cong suat (PTO)

Bo trich cong suat (PTO) 1a mot phan khong thé thiéu trong hé théng thuy luc cua cac
phuong tién co gi6i, giup truyén dong tir dong co chinh cua xe dén cac thiét bi phu tro nhu
may bom thuy luc, may phat dién, hodc cac thiét bi nang ha. Ty ) truyén cua bo PTO la
yéu td quan trong quyét dinh hiéu suit hoat dong cua hé théng thuy luc. Viéc xac dinh ty
s6 truyén chinh x4c giira dong co va bom thuy lyc gitip dam bao ring cong suit tir dong co
duoc truyén ding cach va hi¢u qua téi cac thiét bi st dung, tr d6 nang cao hi¢u suét va do
bén ctia toan bo hé thdng. Muc nay sé trinh bay cach tinh ty s truyén ctia b PTO dua trén
s6 vong quay cua dong co va bom thuy luc, tir d6 xac dinh duge muc d6 giam tdc can thiét
dé hé thé)ng thuy luc hoat dong tdi wu.
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Dé tinh ty s truyén cua bo trich cong suit (PTO), ta sir dung cong thirc sau:

. n
Ipro = —*2
nbom
2500 9
= iPTO = % :1,67

Trong do:
ipTo0 14 ty s truyén cua bd PTO.
Ndeo 14 s6 vOng quay ctia dong co (vong/phut).
Nbom 12 s6 vOng quay ciia bom thay luc (vong/phut).
% Tinh toin mé-men xoin b trich cong suit:

Mo6-men xo0édn ctia bo trich cong suat (PTO) 13 yéu to quan trong trong viéc dam bao
rang niang lugng tir dong co duoc truyén dat hiéu qua dén cac thiét bi ngoai vi, chang han
nhu may bom thay luc hodc cac co cu khac. Dé tinh toAn mé-men xoan ciia PTO, ching
ta can biét cong suat yéu cau va tbc do quay cua bd PTO, vi md-men xoan c6 mdi quan hé
chat ché voi cac yéu tb nay. Vié€c tinh todn chinh x4c moé-men X04n sé giap chon lya bd
PTO phu hop, dam bao hé théng hoat dong hiéu qua va tbi uu, déng thoi bao vé cac bd
phan lién quan khoi tinh trang qua tai. Muc nay s& trinh bay cach tinh mdé-men xodn bd
PTO duya trén cong suat va toc d6 quay cta b trich cong suat, tir d6 xac dinh cac thong s6
can thiét dé hé thong thay luc hoat dong 6n dinh va hiéu qua.

Dé tinh mo-men xoén cia b trich cong suat (PTO), ta st dung cong thirc lién quan
giira cong suit (Ppro), mo-men xoin (Mp.) va toc d6 quay (npto).

P, -9550

M. =
PTO nPTO
25,51-9550 &0
g = —— 1500 =162,41N.m]

Trong do:

Mpro 13 mé-men xoin cia bd PTO (Nm)

Prro 14 cong suat PTO (kW) : Ppro= 25,51 (kW)

npro 12 s6 vong quay ctia bo PTO (vong/phiit): npro= 1500 (vong/phut)

Béng 5. 3. Thong s ki thuat PTO Kozmaksan HN.08.LX06S.

M3 san pham Kozmaksan HN.08.LX06S
Hop so tuong thich Hino LX06S / LX06X / LX05S
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Loai lap dat Lép bén trai
Trong luong 11.5 kg
Hudng quay truc PTO Nguoc chiéu kim dong ho
Mo6-men xoén tbi da 225 Nm tai 1000 vong/phut
Cong suit toi da 26 kW (32 ma lyc)
Ty s6 truyén trong hop s PTO 1/0.6
Toc d6 quay t6i da 2.000 vong/phut
12 13 14 13 15 17
1 -
10

5 A AR

7 6 4 /3 /2|1 16

Hinh 5. 2. CAu tao chi tiét b trich cong suét.

: Banh ring dau vao

: Banh rang trung gian
: O bi diia con

: Banh ring dau ra

- Truc dau ra

- Phét chan dau

: Co ciu ly hop

: O bi cau

: Truc dau ra

O 00 3 &N W A~ W N —

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh
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GVHD:

10: Lo xo hoi

11: Than v bo trich cong sut
12: Piston ly hop

13: Vong bi dlia kim

14: Nip vong bi diia kim

15: Pudng dan dau thuy luc
16: Vit xa

17: Van thuy luc

GS. TS. Tran Van Nam
Th. S. Huynh Ba Vang
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5.3. Tinh toan cac phan tir chinh ciia hé thong thity luc
5.3.1. Tinh toan xylanh thuy lwe
5.3.1.1. Nhiém vu cua xylanh thuy luc

+ Nhiém vu cia xylanh thiy lwc

Xylanh ning can chinh dam nhan chirc ning chu dao trong viée thay doi goc nghiéng
ctia can chinh so véi khung gdm. Khi can ha hodc nang tai, xylanh ndy s& sinh ra luc day
hoic kéo du 16n dé can bang mé-men do trong lwong va quan tinh cia tai gy ra, dam bao
ciu c6 thé nang ha & nhiéu goc d6 khac nhau mot cach ém ai va an toan.

Xylanh kéo dai can cho phép cau bién doi tAm véi linh hoat bang cach mé rong hoic
thu gon cac doan can nbi tiép nhau. Nhd co cdu da ting, xylanh ndy diéu khién chinh xé4c
hanh trinh cua timg doan can, giup xoay chuyén nhanh chéng giita cac ché d6 van hanh
“gon” va “rong” ma khong lam gian doan qua trinh nang ha.

Xylanh chan chéng ding c6 trach nhiém ha xuéng va thu 1én cac chan chéng doc, tao
thanh da giac 6n dinh cho toan bd xe cau trude khi van hanh. Nho Iyc diy manh mé va van
khoa dong tich hop, xylanh nay giir cho chan chéng ¢ dinh chéc chan trén miat dat, ngin
tinh trang sup chan hodc dich chuyén khi cau dang gong tai.

Xylanh giang chan chdng ngang chiu trach nhiém mo rong va thu giang ngang giira
cac outriggers, dam bao khoang cach gitta cac chan chéng duoc cb dinh chinh xac. Qua
thao tac nay, hé da giac on dinh duoc duy tri ¢ kich thudc t6i uu, giip cAu van hanh an
toan ngay ca khi nang tai & ban kinh 16n hodc dia hinh khong bang phang.
5.3.1.2. Nguyén Iy lam viéc cia xylanh thuy luc

| F
l | ———
]I ] 1 ] ng
Fhud pumped in Fluid flowrs out
at pressure P at low pressure
| F
retract
11 I 1 e
Fluid flows out Fluid puraped in
at low pressure at pressure P
Hinh 5. 3. Nguyén 1y cia Xylanh thuy lyc
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Xy lanh thay luc trong hé thong truyén dong thuy lyc trén may ui déu co nguyén tic
hoat dong hai chiéu, khi ta cip dau cao 4p mot dau thi piston s& c6 chiéu chuyén dong vé
phia ddu bén kia, ching han nhu khi ta cip diu cao ap phia bén phai piston thi luc ddy do
ap niang cua dau tac dung 1én bé mit tiép xuc cua piston véi dau cao ap s& day piston chuyén
dong vé phia bén trai, diu trong khoang phia bén trai piston s& duogc din vé thung chua.
Néu ma ta dong van phan phdi thi hai bén piston déu c6 dau cao ap va déu tac dung luc 1én
piston, ddu cao 4p khong dugc cip thém va khong duoc thoat di nén piston s& ding yén va
khong di chuyén.
5.3.1.3. Tinh todn xylanh thiiy lic ning ha cin chinh

% Tinh toan xylanh thity lwc ning ha cin chinh:
Céc thong s6 di cho va chon so b theo can cau UNIC URV-343 tham khao:
e Luu luong yéu cau cia hé thong Q=60 |/ ph=1.10‘3[m3 / S]
e Ap suit dau: p =206 (bar) = 20,6 (MPa)
e Cau chiu tai F;= 3030 kg & ban kinh 2,5 m

Dé tinh lyc pittong Feyi xylanh nang can khi cau chiu tai 3030 kg ¢ ban kinh 2,5 m, ta

dung cong thic chuyén mo-men tai thanh lyc xylanh qua canh tay don p:
F, =M (5.8)
B
Trong do
Mui 12 md-men tai tic dung 1én xylanh nang ha can:

My; = F; -R=3030-9,81-2,5=74310,75(N.m)
R=2,5 m 1a ban kinh nang.

tai

B 14 canh tay don cta xylanh (khoang cach vudng goc tir dudng sinh luc xylanh dén
truc xoay clia can).
Suy ra, luc pittong Fey xylanh nang can khi cau chiu tai 3030 kg ¢ ban kinh 2 m 1a:
M 74310,75

F, = ﬂt =g =148621,5(N)
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Tinh toan dwong kinh xylanh va dwdng kinh can piston:

Al Fmsp_ fz

Qi %
Hinh 5. 4. Céac luc tadc dung 1én xylanh.

Ta c6 phuong trinh can bang luc:
p1°Ai_p2'A2_Fcyl_Fms:0 (5.9)
Trong do:
Fms : Luc ma sat

I:ms = I:msp + Fmsc = I:cyl -10% (5.10)

Fsp : Luc ma sat gitra piston va xylanh , luc nay cling chinh 1a lgyc ma sat nhot
Fumsc : Luc ma sat gita co xylanh va piston

Feyl : Tai trong tac dung 1én can piston F, =148621,5(N)

p1 : Ap suét lam viéc budng cong tac ( p1 = 20,6 MPa )

p2 : Ap suét lam viéc & budng cong tac mang can ( p2 = 0,02 MPa )

A1 : Dién tich budng cong tac bén trai

2
A=%D (5.11)
4
A> : Dién tich budng cong tac bén phai
2 42
A2 = w (5.12)

D : Buong kinh trong cua xylanh

d: Pudng kinh ciia can piston

n - Hi¢u suét co khi chon n =0.93

Ti sb gitta duong kinh trong piston va duong kinh can piston ta co:

d =(0,56+0,7)Dta chon d =0,6D
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Suy ra:
2 2 2
(5.8) 20,6 7[5 -0, 02M —148621,5-148621,5-10% =0
2 2 (D). 2
20,672~ 0,027 =(D-00)) 14651 5_1486215.0,1-0
=  Duong kinh trong cta xylanh D =99,75 mm
=  Puodng kinh cta can piston d=159,7 mm

Dya vao D = 99,75 mm va d = 59,7 mm ta chon dugc xylanh thuy lyc tham khao:
Loai xylanh: xylanh thity lyc hai chiéu.
Puong kinh trong ctia xylanh: D = 100mm
Puong kinh cua can piston: d =60 mm
a. Van toc trong xilanh
Ta c6 cac thong sd sau

V, - Van toc xilanh di chuyén lén

Q, - Luu lugng dau vao Q=60 |/ ph:1.10‘3[m3 / S]
1, - higu suét co khi co khi cua xilanh thuy luc, thuong dugc léy tr 0,96-0,98
D — Buong kinh piston D = 100 mm
d — duong kinh cén piston d = 60 mm
Khi xy lanh lam viéc trong hé théng ndi véi ngudn cung cap chét 1ong tir bom, do nguén
cung cap chat 1ong tir bom di dén xylanh nén van toc chuyén dong ciia piston trong xy lanh
duoc xac dinh theo cong thire:

Van toc cua piston khi dich chuyén 1én duoc tinh theo cong thirc:

4Qug  4(1107°).0,9

vy = = = 0,061 (m/s)
1 oD? 27.0,12
Vin tdc khi xi lanh di chuyén vé:
4 -3
v, Qi77q 4.1.10°0,96 _ 0,095(m/s)

" 22(D?-d?)  2.7(0,17—0,06?)
b. Luu lugng trong xilanh

Luu luong ra khi Piston di chuyén 1én

2 2 2 2
Q =V, A, = vlw _0,061.7 01 - 0.06) _ 3,01.10%(m?® /'5) =18,06 (I/ph)
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Luu luong ra khi piston di chuyén vé

2 2
Q, =v2A=vz-%=0,o95-”'°’1

=7,63.10* (m*/s) = 45,84 (I/ph)

5.3.1.4. Tinh todn xylanh thiiy lic kéo ddi cin ciu
% Tinh toan xylanh kéo dai cin ciu
Céc thong s6 d3 cho va chon so bd theo can cAu UNIC URV-343 tham khao:
e Luu lugng yéu ciu cua hé théng Q=060 |/ ph:1.10‘3[m3 / S]
e Ap suit dau: p =206 (bar) = 20,6 (MPa)
e Cau chiu tai F;= 3030 kg ¢ ban kinh 2 m
Dé tinh luc pittdng Fey xylanh nang can khi cau chiu tai 2130 kg ¢ ban kinh 3,22 m,
ta dung cong thirc chuyén mé-men tai thanh luc xylanh qua cénh tay don B:
F, = My (5.13)
B
Trong do
Mui 12 mo-men tai tic dung 1én xylanh nang ha can:

M, = R -R = 2130-9,81- 2 = 41790,6(N.m)

R=3,22 m la ban kinh nang.
B 14 canh tay don cta xylanh (khoang cach vudng goc tir dudng sinh lyc xylanh dén
tryc xoay ctia can).
Suy ra, lyc pittdng Fey xylanh nang can khi cau chiu tai 2130 kg & ban kinh 3,22 m 1a:
Fo = My = 41790,6 =83581,2(N)
ys; 0,5

-,
— — pz
Pt — —— *
——»|D Fi
_ | .
—
—» - ‘ d -—
— > - Fmsc Fqt
Q
Q
Hinh 5. 5. Céac luc tac dung 1én xylanh.
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Ta c6 phuong trinh can bang luc:
p1°Al_p2'A2_Fcyl_Fms:O (5.14)
Trong do:
Fms : luc ma sat

I:ms = I:msp + I:msc = I:cyl -10% (5.15)

Fmsp : Luc ma sat gitra piston va xylanh , lyc nay cling chinh 1a lyc ma sat nhot
Fumse : Lurc ma st gitta ¢d xylanh va piston
Feyi : Tai trong tac dung Ién can piston F, =83581,2(N)
p1 : Ap suét 1am viéc budng cong tac ( p1 =20,6 Mpa )
p2 : Ap suét 1am viéc & budng cong tac mang can ( p2 =0,02 Mpa )
A1 : Dién tich budng cong tac bén trai
af?

A==
Az : Dién tich budng cong tac bén phai
_m(D2—d?
- 4

D : Buong kinh trong cua xylanh
d: Puong kinh ciia can piston
1., Hiéu sult co khi chon 5 =0,95

Ti s6 gitra duong kinh trong piston va duong kinh can piston ta chon: d =0,6D

Suy ra:
2 242
5.10) 20,672° 0,007 =9) _g3581 5 _83581,2.10% = 0
2 2 2
20,6%—0,02 #(D" - (0,6D) )—83581,2—83581,2-10% =0
= Dudng kinh xylanh D =754 mm
= Pudng kinh can piston d=44,26 mm

Duya vao D = 75,4 mm va d = 45,26 mm ta chon dugc xylanh thiy lyc tham khao:
Loai xylanh: xylanh thity lyc hai chiéu.

Duong kinh trong ctia xylanh: D =80 mm
Puong kinh cta can piston: d =45 mm
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5.3.1.5. Tinh todn xylanh thiiy lic chdn chéng sau

Viéc lya chon va tinh toan xylanh thiy luc cho chan chéng sau, mOt by phan then chét
gitip duy tri 6n dinh cho xe cu trong qua trinh thao tac nang ha. Dau tién, cin tong hop cac
phan luc chan chéng di xac dinh dugc & ca trang thai tinh (trong luong xe va cu) va trang
thai dong (mo6 men ning t6i da khi ciu mang tai). Trén co s& gia tri phan lyc nay, xi lanh s&
duge lira chon sao cho dudng kinh piston phul hop voi ap suat hé thong thuy luc hién co,
d6ng thoi hanh trinh du dé chan chdng mé rong dén vi tri 1am viéc t6i vu. Qua trinh tinh
toan con bao g@)m kiém dinh hé sb an toan, dam bao kha nang chiu tai doc, tinh 6n dinh vé
két cdu va dap tmg yéu cau bén bi trong moi diéu kién van hanh. Phan tiép theo s& lan luot
trinh bay cach xac dinh dién tich piston, 4p sudt 1am viéc, hanh trinh va cac thong sb k¥
thuét can thiét dé hoan thién viéc chon xi lanh thuy luc cho chan chéng sau.

¢ Xac dinh cac thong so dau vao:

Khéi luong toan bo cia 6 t6 thiét ké: G, =10400(kg)
Khéi lwong can cdu va cac trang thiét bi khac: G, =1200(kg)
Chiéu dai co so cia xe: L., = 4350(mm)
Khoang cach tir tim quay cau dén tryc cau sau: L. =3240(mm)
Khoang cach tir truc cau sau dén vi tri dat chan chéng sau: L,, =1000(mm)

Tong khoang cach tir tim quay cau dén chan chdng sau:
Ligng = Les + L. =3240+1000 = 4240(mm) (5.16)
Chiéu rong ctia chan chbng: B.. =2300(mm)
Vi tri trong tdam doc cuia xe co s va cau khi khong tai (tinh tur truc trude):
a, =2111(mm)
% Tinh toan phan lrc doc do md men ciu:

Khi cau nang vat nang, nd tao ra mo men lam don luc vé phia sau (1at ngura xe). bé
khéng ché mo men nay, hai chan chong sau phai chiu mot phan lyc di 16n dé can bang.

Xac dinh md men néng do tii: Cau chiu tai F= 3030 kg ¢ ban kinh 2 m

My =R -R= 3030-9,81-2,5=74310,75(N.m)

tai

Chuyén mé men thanh phan lwc doc tai chin chdng sau:

Pé chuyén mo men lat xe thanh phan luc doc tai chan chong sau, trude tién ching ta
phai xac dinh khoang cach giita tim quay cuia can cau va mat phang dit hai chan chéng sau.
O day, khoang cach do la: Ly, = L + L, =3240+1000 = 4240(mm)
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Khi cin céu hoat dong tai mo men cuc dai Maui = 59,448 (kN\m), phan luc téng ma
hai chan sau phai chiu s& duogc tinh bang cach 14y mé men chia cho khoang cach nay:
7 M, _ 74,31075
cc
Lténg 4’ 24

Vi hai chan sau dat doi xting qua tryc doc cua xe, phan lyc nay s€ dugc chia déu, moi

=17,52(kN) (5.17)

chan phai chiu:
=2 2102 g 76N
2 2
% Xac dinh phan lyc tinh tir trong lwong xe khi dit 1én chin chong:

Khi ha chan chdng xudng, banh xe s& duoc nang 1én hoic gan nhu khong con chiu
luc, khién toan bo trong lugng cla xe cung cAu don vao cac chan chéng. Néu ha ca 4 chan,
luc tinh tir trong luong s& phan bo dong déu 1én ca 4 chén; trong trudong hop chi ha hai chan
sau, trong lugng tinh s€ chia cho hai chan sau va hai banh truéec. Pé dam bao an toan, ching

AL

ta thuong gia dinh “ha du 4 chan dé toan bo tai trong dugc chia déu, sau d6 méi tinh ty 1€
phan bd 1én mdi chan sau dua trén khoéang cach doc cua trong tdm xe.
Tinh phan lyc tinh doc chin sau:
Ta c6 tong trong lugng cua xe khi di gan cau: G, =10400(kg) =102,1(kN)
Phén b6 tinh 1én hai chan sau theo ti 1¢ khoang céach:
e  Khoang cach tir truc sau dén vi tri trong tim xe: b, = 2239(mm)
e  Khi trong lugng G, =10400(kg) =102,1(kN) ddn 1én 4 chan (b6 qua banh
xe, gia sit banh xe hoan toan khong chiu lyc), phan lyc tinh tai chan sau tong cong:
M, -h, 102,1-2,239
UL 435

Tong phan luc doc tai mdi chan sau

Z =52,55(kN) (5.18)

Khi cdu 1am viéc (c6 tai), chin sau phai chiu ca phan phan lyc tir mé men cau va phan
luc tinh do trong luong xe.

Khi ha 2 chan sau, phan luc tinh chan sau chi 1a 52,55 kN (mdi chan) nhu tinh & trén.

Téng cho mdi chén sau:

Zy =21+ 2, ' =8,76+52,55 =61, 31(kN) (5.19)

tong ccl
% Xac dinh xylanh thiiy lwc cho chin chdng sau:
Céc thong s6 di cho va chon so bo theo can cau UNIC URV-343 tham khao:
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e Luu lugng yéu cu cia hé théng Q =60 [/ph=1.10"°[m°/ 5]
e Ap suit diu: p =206 (bar) = 20,6 (MPa)
e Yéu cau: mdi xi-lanh phai d& dugc luc Z,, = 61,31(kN) (khi ha dii 4 chan).

Tinh toan dwong kinh xylanh va dwdng kinh can piston:

Al Emsp fZ
P

© Q
Hinh 5. 6. Cac luc tadc dung 1én xylanh.
Ta c6 phuong trinh can bang luc:
PA-P,A-Fy-F =0 (5.20)
Trong do:
Fms : Luc ma sat
Fs = Frgp + Frge = Fy -10% (5.21)

cyl
Fumsp : Luc ma sat gitra piston va xylanh , luc nay cling chinh 1a lyc ma sat nhot
Fumsc : Lurc ma sat giita ¢6 xylanh va piston
Fey @ Tai trong tac dung 18n can piston Fot = Ziong =61,31(kN) = 61310(N)

— “tong
p1 : Ap suét lam viéc budng cong tac ( p1 = 20,6 MPa )
p2 : Ap suét lam viéc & budng cong tac mang can ( p2 = 0,02 MPa )

A : Dién tich budng cong tac bén trai

.D?
A== (5.22)
4
A: : Dién tich budng cong tac bén phai
. DZ _ d 2
p =D —d) (5.23)
4
D : Buong kinh trong cua xylanh
d: Puong kinh cua can piston
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N Hiéu suét co khi chon # =095
Ti sb gitta duong kinh trong piston va dudng kinh can piston ta cé:

d =(0,56+0,7)Dtachon d =0,6D

Suy ra:
2 2 42
(5.8) 20, 6% -0, 02M —-61310-61310-10% =0
2 2 (D). 2
20,6%—0,0272([) (D-0,6) )—61310—61310-0,1:0
=  Duong kinh trong ctia xylanh D = 64,6 mm
=  Puong kinh ciia can piston d =38,74 mm

Duya vao D =63 mm va d = 40 mm ta chon dugc xylanh thuy luc tham khao:
Béng 5. 4. Bang thong s6 k¥ thuat xylanh chan chéng sau.

Théng s6 Gia tri
Puong kinh trong | 65 mm
Puong kinh can | 40 mm
Hanh trinh 700 mm
Ap suat 1am viéc | 20,1 MPa (210 bar)
Luc day ~61 kN
Luc kéo ~47 kN
Loai Xylanh thuy luc 2 chiéu
Vat liéu Thép 45 ma crom cing, gioang PU + NBR chiu 20 MPa
Nhiét d¢ dau —20°C ... +80 °C

5.3.2. Tinh to4n van phén phoi
5.3.2.1. Nhiém vu
Van phan phdi thiry luc 1a mot linh kién, mot loai van thuy luc c¢6 nhiém vu diéu khién

dong chay dau thuy luc cao ap toi dong co thuy luc dong thoi thu hdi dau tir cac thiét bi
nay dé chuyén vé thung chura dau va tao thanh mot vong tuan hoan cho dau thuy lyc. Dya
vao thiét ké dic biét dang con trugt bén trong van, dudi tdc dung cua luc dién tir (voi van
solenoild), tay gat (voi van tay gat), luc khi nén (diéu khién bang khi nén), ap suat dau (
diéu khién bang dau thuy lyc)... lam chuyén huéng con truot dan téi thay doi duge dong
dau diéu khién & cong ra cta van.
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Céc cong trén van phan phdi dugc ky hiéu tiéu chuén 1a: P (duong dau cao ap cap vao
van); T (dudng dau thap ap ndi vé thung dau hodc loc dau hoi) ; hai duong A, B (dudng dau
cao ap ra co cau chap hanh 1a xi lanh hodc moé to thuy luc).
5.3.2.2. Két céu

- La loai van phan phdi 6/3, duong diéu khién bang ap suit dau thuy lyc.

|

[

B — A

7z >

74
Neutral / P o
position 2 :
O 1] ¢ p || ) ¢

T 7

Hinh 5. 7: Két ciu van phan phdi 6/3
5.4.2.3. Nguyén ly lam viéc

Cong Tén cong

P Cong dau 4p sudt cao tir bom chinh
T Cong dau hoi vé thung dau

A, B Cong dau dén xy lanh

5.3.2.4. Tinh todn thiét ké

Trén so d6 mach thuy lyuc thiét c6 8 van phan phdi 6/3, chon 1 van phan phéi diéu
khién xy lanh 14t gdu dé tinh.

- Van con trugt dugc phan thanh ba loai theo chiéu dai cta con truot: M¢ép diéu khién

duong, mép diéu khién trung gian va mép di€u khién am.

L

4 & &% o)
L ]
positive 7ero negative
—> |[— — —> [—

Hinh 5. 8: Céc loai mép cua van trugt diéu khién
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Q
7 s
—_— Xy :
LI [EE Pl e Doy ~(a+g) -£ 5
P& a CET ; +g  +a+e) x
A o E

Hinh 5. 9: Céc loai mép cua van truot diéu khién
- Ta chon van thudc loai mép diéu khién duong dé thiét ké va tinh -an. Véi loai van
thudc loai mép diéu khién duong ta c6 cong thirc sau:
% Dién tich mat cat khe hd qua van theo cong thic:

Xéc dinh luu lvgng qua van theo thiec:

A=w.(x—¢) (5.24)
Q=C,.A 2:4p C,.A M (5.25)
P P
Trong do:
e Q- luu luong dau qua van [M°/s]
e Cd-hésbluu luong , léind =0,65
e @=md - chuvikhe hd cua van [m*]
e X-d md cua van ( kich thudc khe ho) [m]
e & - chiéu dai d¢é Ién cua spool [m]
e d - dudng kinh con truot ciia van [m] chon: d = 35(mm)
e Ap- do chénh &p suat trong van [ Pa ]
e p- 4p suat dau vao van [ Pa ], ldy P, =210(Bar)
e  p,- ap sudt dau ra khoi van [ pa ], iy P, = 208(Bar)
e p-khbi luong riéng cua dau [kg/m®], lay p = 870(kg /m3)
% Ton that ap suat la:
Ap=(p,— p,) =210—208=2(Bar) =2.10°(Pa)
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Tacé: Q, =Q, =60(l / ph) =0,001(m*/ s)

A= (x—¢)=rd.(x—¢€)

5
/ZA 065A‘/2210 ~0,001(m* /5)=60(1/ ph)
Suyra

= A=0,000071749(m?) = 71,749(mm?)

Ta chon & =2(mm).

A
Suyra X=——+¢=
7-d

% Chon van tai hang Parker.

71,749
7-35

+2=2,6525(mm)

% Vi luu lwong Qmax. = 80 L/min Ap suit cyc dai Pmax. = 350 bar
% Vi ma van la UNIC VSV-URV-60

?

afale

o

1
T

Y¥Y 7T TIT

=
W

Trong do:
6 S6 cong

FIFIE

5.4. Tinh toan lwc ning va cac thong s6 dong hoc ciia hé thong

Trong chuwong ndy, ching ta s& 1an luot x4c dinh luc nang can thiét va cac thong sd

dong hoc ctia xylanh nang cau UNIC URV343—tlr viéc quy doi tai trong thanh mo-men,

chuyén mdé-men ra lyc piston, dén tinh toan van toc, gia toc va cong suat thuy luc. Két qua

tinh toan khong chi giup lua chon xylanh va bom phu hop, ma con dam bao hé thdng van

hanh an toan, 6n dinh trong moi tinh huéng thuc té.
Tham khao tir thong s k§ thudt ctia can cau UNIC URV-343, ta c6 bang thong s sau:
Bang 5. 5. Bang thong s6 k§ thuat cta can ciu UNIC URV-343

Dai lwgng

S6 liéu k¥ thuat

Tai trong ning to1 da cla cau

Mgi = 3030 (kg) tai 2 (m)

Ban kinh

R =2 (m)

xylanh dén truc xoay can

Khoang cach vudng goc tir duong sinh lyc | = 0,5 (m)

SVTH: Tran Lé Minh Hiéu
Nguyén Hong Linh
Pham Van Quoc Huy

GVHD: GS. TS. Tran Vian Nam
Th. S. Huynh Ba Vang

92



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

Luu luong lam vi¢c cua bom Quvom = 60 (lit/phat) = 1.10

Hiéu suit thé tich cua bom n=0.95

Puong kinh cua xylanh D =0,09 (m)

Khoang céch tir pivot dén diém gin xylanh | a = 1,2 (m)

Chiéu dai can max = 9,81 (m); Linin = 3,22 (m)
Khéi lwong can Mmein = 415 (kg)

Pittong tang tdc 1én van toc lam viée tacce=0,5 ()

kq 12 hé s6 dong luc ka=1,2

5.4.1 Xac dinh m6-men tai
Khi tién hanh tinh toan xylanh nang ha, budc quan trong dau tién 1a chuyén tai trong
“tinh” ctia vat can nang thanh moé-men xoay quanh truc ban 1& (pivot) ctia can. Mo-men nay
chinh 14 thuéc do cho xu hudng “lat” hoic “nghiéng” cta can dudi tic dong cia tai, va
cling 12 co s& dé xac dinh lyc ma xylanh phai sinh ra dé gitt cn bang, cho biét cudong do
luc ma hé thong phai nang d& ngay tai tAm tai.
Khi cau nang tai 3030 kg & ban kinh 2 m, trong lyc cua tai la:
F. =m, -9=3020-9,81=29724,3(N) (5.26)
Trong do:
Fi: trong lyc tai, 13 luc kéo thang dung xudng (N).
mui: khoi lugng hang hoa can nang (kg): mei = 3030 (kg).
g: gia toc trong trudng, 1y 9,81 m/s>
Khi trong luc F¢ tdc dung céch truc ban 1& mot khoang ban kinh R, né sinh ra m6-men

xoay. Mé-men do tai gay ra quanh truc pivot ctia can duoc tinh bang:

M., = F -R=3030-9,81-2,5 = 74310,75(N.m) (5.27)

tai
Trong do:
Mui 1a mo-men tai tic dung 1én xylanh nang ha can
R=2,5 m 1a ban kinh nang.
Fi: trong lyc tai, 13 luc kéo thang dung xudng (N).
5.4.2. Tinh luc piston xylanh
Sau khi d4 x4c dinh duoc mo-men tai My sinh ra quanh truc ban 1&, budc tiép theo 1a
chuyén mé-men xoay nay thanh Iyc tinh tién ma piston xylanh phai sinh ra. Thuc té, xylanh
khong day truc tiép 1én tim tai ma thong qua mot canh tay don co khi, do do Iuc piston phy
thudc vao chiéu dai “canh tay don” cta xylanh.
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Cénh tay don B duoc do 1a khoang cach vudng goc tir dudng sinh luc cia xylanh dén
tam quay ctia can (pivot). Khi mo-men My; tac dong vao pivot qua ban kinh R, dé can bang
mo-men, piston phai sinh ra luc Feyi.

Xylanh khong tac dung truc tiép luc 1én tai, ma théng qua canh tay don . Do do, luc

piston can sinh ra dé can bang mé-men tai la:

F o=V (5.28)

Trong do:

Mui 1a mo-men tai tic dung 1én xylanh nang ha can

R=2,5 m 1a ban kinh nang.

B = 0,5 (m) 1a canh tay don cua xylanh (khoang cach vudng goc tur duwong sinh lyc

xylanh dén truc xoay cta can).
Suy ra, lyc pittong Feyi xylanh nang can khi cau chiu tai 3030 kg & ban kinh 2,5 m la:
Fot = My = 74310, 75 =148621,5(N)
Yo 0,5

5.4.3. Lwu hrong va vén tc piston

bé x4c dinh tdc do nang ha ctua can cAu, ta phai tinh todn luu luong dau thuc té dén
xylanh va quy d6i thanh vén tdc dich chuyén cta piston. Luu lugng va dién tich pittong 1a
hai dai luong then chdt quyét dinh van tdc tinh tién cta piston, tir @6 anh hudng truc tiép
dén toc do gbc va van tdc dau can.
% Luu luong thyuc té dén xylanh
Trong thyc té, luu lugng dau cAp dén xylanh khong hoan toan bang luu lwgng danh
dinh cua bom do ¢6 ton hao thé tich. Luu luong hitu dung dugc tinh boi:
Q. =Q,,7=1-10°-0,95=9,5-10"(m*/s) =57(l / ph) (5.29)
Trong do:
Quvom (M?/s): luu lugng danh dinh ctia bom (60 L/phut = 0,001 m?/s).
n 1a hiéu suét thé tich ctiia bom, chon 0,95.
+% Dién tich tiét dién piston
Dién tich pittong 1a tiét dién ma dau tac dong 1én piston, dugc tinh theo:
T D? B 7-0,1°
A=T =

Trong d6: D (m): duong kinh trong ctia xylanh: D = 0,1 (m)

= 6,362-10(m?)
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% Van toc tinh tién cta piston
Khi d3 ¢6 luu lwong hitu dung va dién tich pittdng, van toc dich chuyén cua piston
dugc tinh nhanh bang:
v, = Qe _ 9.5 -10:;‘
A 6,362-
5.4.4. Phén tich djng hoc cin
Sau khi x4c dinh vén téc tinh tién cua piston, budc tiép theo la chuyén doi chuyén

=0,15(m/s) (5.30)

d6ng nay thanh chuyén dong goc va tde do di chuyén cua dau can (tip). Phan tich dong hoc
can cho phép chung ta danh gia kha ning mé rong va dé nhanh nhay trong thao tac nang
ha, tir d6 t6i wu thiét ké xylanh va hé thong diéu khién thuy luc.
% Vién tbc goc ciia cin
Piston xylanh ndi v6i can qua mot canh tay don dai aaa. Khi piston di chuyén véi van

toc veyl, can s€ quay quanh pivot véi van toc goc o:

Vv
W= C?y'z % =0,12449(rad / s) (5.31)

Trong do:
o: van tdc gbc cua can, don vi radian trén gidy (rad/s).
Veyi: van toc tinh tién cua piston (m/s).
a: khoang cach tir pivot dén diém gin xylanh trén can (m).
% Van toc diu can
Vip =@ L[m/s] (5.32)

Trong do:

o: van tdc goc cua can, don vi radian trén gidy (rad/s).

viip: van toc di chuyén cua dau can (m/s).

L: chiéu dai can (m).
Véi chiéu dai can nho nhat: L=3,22 (m), thi:

Vy, =@ Ly, =0,12449-3,22=0,4(m )
Vi chidu dai can 16n nhat: L=9,81 (m), thi
Vy, = @ Ly =0,12449.9,81=1,221(m/ 5)
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5.4.5. Gia tdc va md-men quan tinh
Khi piston xiyanh khéong chi giit ¢ dinh ma con phai ting toc 1én van tdc lam viéc,
lre quan tinh cua toan b can s& phat sinh thém mot mo-men dong lic, anh huéng dén yéu
cau thiét ké xylanh va van an toan. Muyc nay phan tich cach tinh gia tdc piston, chuyén thanh
gia téc goc va tir d6 xac dinh mé-men quan tinh can bu dép.
% Gia toc piston
Piston thong thuong can ting tdc tir trang thai dimg yén dén van tc 1am viéc ey

trong mot khoang thoi gian taccel. Gia tdc tinh tién ctia piston dugc tinh theo:

\Y 015
cyl y 2
—_——_O,3|||/S 5.33

acyI = t

accel
Trong do:
acyl: gia toc piston (m/s?)
Veyl: van toc piston di tinh & muc trudc (m/s)
taccel: thi gian piston ting tdc (s)
% Gia tdc géc ciia can
Nho hinh hoc canh tay don aaa, gia toc tinh tién cua piston chuyén thanh gia téc goc
clia can:
a, 0,3

=—=0,25(rad /s 34
2 12 ( ) (5.34)

o=

Trong do:
o: gia téc goc (rad/s?)
a: khoang cach tir pivot dén diém gin piston (m)
< Méd-men quan tinh ciia can
Dé tinh mo-men quan tinh, ta mé hinh can nhu thanh ddng chat dai L véi khéi luong
Mein. MO-men quan tinh quanh pivot dugc xac dinh:
2
= %(kg.mz) (5.35)
Trong do:
Mein: md-men quén tinh cua can (kg-m?)
Mein: khoi lugng ty than cia can (kg)
L: chiéu dai can (m)
Véi chiéu dai can nho nhat: L=3,22 (m), thi:
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Mcau - mCé‘” .3Lmin2 = 4153’ 222

Véi chiéu dai can 16n nhit: L=9,81 (m), thi:
m,, -L.° 415.9,81°
cau — 3 =

¢ Mo6-men dong luc

—1434,3(kg.m?)

M

=13312,67(kg.m?)

Khi céan tang toc vi gia toc goc o, mo-men quan tinh sinh ra:

M, =M, -« =13312,67-0,25=23328,16(N.m) (5.36)

Trong d6: M;: md-men quan tinh can bu (N-m)
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CHUONG 6: MO PHONG HE THONG THUY LUC TREN XE CAU

6.1. Gi6i thiéu vé phin mém mé phéng Automation Studio
6.1.1. Tong quan vé Automation Studio
Automation Studio 12 mot phan mém cong cu dé thiét ké, tinh toan va mo phong
tryc quan qua trinh dong hoc cua tirng phén tor trong hé théng thuy luc, dién, khi nén,
vi diéu khién, PLC, hay két hop. N6 dugc tao ra danh cho linh vyc Ty dong hoda trong
Cong nghiép, dic biét dung dé thiét ké va kiém tra cac diéu kién can thiét.
O trong méi trudng ctia Automation Studio thi tit ca cac cong cu thiét ké déu
rat kha thi. Ban than chuong trinh bao gém 3 phéan hd tro chinh, d6 1a:
- B6 soan thao biéu d6 (Diagram Editor): Cung cdp cho ban cach tao, md
phong biéu dd va lam béo cdo.
- Tham khao dé tai (Project Explorer): dugc giai quyét viéc quan 1y file va phan
loai tat ca cac tai liéu dugc lién két voi dé tai mo phong.
- Thu vién tim kiém (Library Explorer): cung cp nhimng thu vién dang ky hiéu
can thiét cho viéc tao biéu do dé 1am nén mot dé tai.
6.1.2. So luwge cac thao tac voi Automation Studio 5.0
Bit dau 1am viéc véi Automation Studio 5.0 (A.S 5.0):
- Bé bit dau 1am viéc voi A.S 5.0 ta nhdp dap chudt vao biéu tuong
cua A.S 5.0 trén desktop hodc chon Menu Start/Programs/Automation Studio 5.0.
- Khi d6, cira s6 chinh cua A.S 5.0 s& mé ra nhu hinh dudi day:
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¥} Aulomatron Studio  [Project! : Dioagrami]

EuL8R @ QAN ORT~0 PRhPI R
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Hinh 6. 1. Dao dién Automation studio

Trén thanh cong cu toolbars s€ c6 biéu tugng ctia cadc cong cu ma chung ta s€ sur dung.

O day c6 3 thanh phan chinh ma ta da dé cap & trén.
6.1.2.1. B soan thao biéu dd (Diagram Editor)

M\ Autamation Studie - [Project! : Diagram1]
Q@ B B Yo [eat Lawor Smddion Jook Wndw 2
2688 B QA NI 0 BR
vl sesw o aealiie oy
Ubaey Explaeer | M tiheary . 1%
Ci> |l Al

Main Lbeary |

SE=SV/00N Lo

Hinh 6. 2. B soan thao biéu db cua A.S 5.0

1. Khoi tiéu dé: 2. Tham khao dé tai; 3 .Khéi trinh don; 4. Ddi cdc cong cu khac nhau;

5. Thu vién tim kiém
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O trén trinh don Menu ¢6 céc phﬁn la : File, Edit, View, Insert, Layout, Simulation, -
ol, Window va Help.

- Trong File c6 cac phan gitp tao mGi mot Project, md hay dong mot Project, biéu
dd, luu, in, bdo céo, cho phép chén vao mot bang vat liéu Bill of Materia hodc mot hd
so bao cao,...

- Edit: cho phép cit dan, quay lai, x6a, chon tit ca,... Ngoai ra, Component
Properties trong Edit cho phép st dung dé xem, chon va chinh sira théng tin lién quan t6i
phan dugc chon trong Project. Document Properties trong Edit cho phép xem, chon va sira
thong tin lién quan téi ho so.

- View: c6 cac chuc nang phong -, thu nhd, di chuyén biéu dd dé tién cho viée
xem va thiét ké biéu do.
a. Thanh cong cu mé phéng (Simulation toolbar)

Thanh cong cu dé mo phong cia b soan thao biéu dd bao gdm cac dang nut

nhan :

Hinh 6. 3. Thanh c6ng cu dé mo phong
A: Normal (binh thudng) - mdé phong mach & téc d6 binh thudng.
B: Step by step (ting budc) - md phong mach & noi ma chudt nhan 1am thay
d6i 1 chu trinh.
C: Slow Motion (chuyén dong chim) - m6 phong mach & téc do cham nhat.
D: Pause (ngit mo phong).
E: Stop (dirng md phong). J: Plotter (v& do thi).
b. Thanh cong cu chén (Insert toolbar)

Hinh 6. 4. Thanh c6ng cu dé chén
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A: Selection — cho phép chon mét phén tir trong ving lam viéc.

B: Links — tao lién két cong nghé.

C: Line — v& dudng thing.

D: Rectangle — v€ hinh chir nhat.

E: Ellipse — v€ hinh elip.

F: Arc — v& dudng hinh cung.

G: Polygon — v& hinh da giac.

H: Text — chen hop van ban.

I: Image — chen anh.

J: Field — chen cac truong.
6.1.2.2. Thu vién tim kiém (Library Explorer)

Thu vién tim kiém dua ra sy da dang cua linh vuc thuy lyc, khi nén, cac dai lugng

diéu khién,... N6 cho phép lua chon tit ca nhitng phan tir can thiét cho cdu trac ciia mot

thanh phan co ban dua trén yéu cau str dung.

Liorary Explorer | Main i 13

@] %l A

Main Library Main ]

= . Hydraulic PN
= [ Pumps and Power Units
"
| Pumps with Shaft and Drain Connector
/' . Transmission and Motors for Pumps wit
Flow Lines and Connections
f{',‘ Accumulators
+ [f Actuators
+ . Directional Yalves
+ [l Flow Controls
+- [§) Pressure Controls
Sensors
Fluid Conditioning
Measuring Instruments
Cartridge Yalves
Symbols with Cross-Section Yiew

+ Proportional Hydraulic v
>
Fixed Displacement Variable

Pump With Shaft Displacement Pu...

Hinh 6. 5. Thu vién tim kiém ctia A.S 5.0
A: toolbal: céng cu cho phép quan 1y, lya chon, tao thu vién va cac thanh phan.
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B: Tabs: thanh nay cho phép st dung dé Iya chon thu vién cung cép, cho nhiing doi
hoi vé dd hoa trong viéc giam thiéu murc do dé tao nén mach.

C: Library windown: cho phép sir dung dé hién thi dang cy va lya chon theo nhitng
nhém va nhiing ho phﬁn tur thuy luc, khi nén, dién, PLC,...

D: Component windown: ctra s6 cac phan tir ctia thu vién.
6.1.2.3. Khéi tao mgt dé an (Project) méi

Pé khéi tao mot dé an méi ta 1am nhwr sau:

1. Chon File — New project. Khi d6 xudt hién hop thoai va dua ra su lya chon & trong
hop thoai. Viéc nay giup chon cai ma ban sir dung lam co sé sau nay.

2. Chon dang can thiét hodc khong (None) néu khong co dang gia tri ma ban can.

Project Templates @

General I
=] S
Description

No Description

oK Cancel

Hinh 6. 6. Hop thoai Project Template
3. Céi nay gitp ban thuc hi¢n moi lya chon da hoan tat. Nhan vao nat OK dé
tao mot dé an mai.
6.1.2.4. Pic tinh phan tir (Component Properties)
Dé hién thi va diéu chinh mot dic tinh, nhan dap chudt 1én phan tir diéu chinh, khi

do6 hién ra bang sau:
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Component Properties (Fixed Displacement Pump With Shaft and Drain)

Basic Data
Mominal Speed | 1200.00] [RPM  « ]
:(rﬁ\ Displacement | 100.00] [cm3te « |
Tmaﬁm\@
Charactenstc Curves
Catalog Infeemation \@

Displayed Informaton

Advanced Data

Masimum Displacement | 350.00] [cm3te « | Calculated Data
Masirm Speed 3| 1200.00] [APM  «| Maxemum Flow: 630.00 LPM
Masirrum Differential Pre: ; | 400.00| [Bar |

Cloze | l Help l

Hinh 6. 7. Hop thoai dac tinh phﬁn tor
Hop thoai dic tinh phan tir nay thuong 1a sy cau thanh nhitng phan sau:

A: Thanh tiéu dé chira tén cua hop thoai dugc ké tiép nhau béng tén cua phﬁn tu.

B: M¢ rong hodc khong.

C: Diac tinh phﬁn ttr hién thi sy diéu chinh trong truong dac tinh ctia nhanh dic tinh
duoc chon.

D: Cira s6 hién thi cia mot ho gia tri dac tinh.

E: Cura s hién thi ky hi€u cua phﬁn ttr, n6 s& hién thi dang ma phﬁn tor duoc
chinh sua.
6.1.2.5. Xay dung phin tir (Component Builder)
a. Thiét ké piston - xy lanh

Nhap dip chudt vao biéu twong xy lanh trén Layout dugc ldy ra tir thu vién, khi d6

xuét hién hop thoai Component Properties, ta chon muc Builder nhu hinh dudi.
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Component Properties (Double-Acting Cylinder)

Cylinder type IE —] | Input/Dutput port

- - e |
UEI Piston type I:I]: —] I —] Exhaust Port
Cushion Type | || j |2 _'J Body Length

Technical Data I™ Cariage
Driving Force Curve
Resistive Force Curve
Catalog Information
Displayed Infarmation
Wariable Assighment

i

Left Right
Spring | ™ Spring
Adapter | — — | Adapter
Brak Brak
rake : ﬂ ;Ji - rake
Rod Mation LJ Rod Motion
Rod Diameter (d) Iﬁ m Rod Diameter (d)
Close I Help
Hinh 6. 8. Thiét ké piston - xy lanh
Trong do:

- Dang xy lanh (Cylinder Type) cho phép str dung dé chon mét trong céac cach tao dang
xy lanh nhu:

+ Téc dung don (kiéu co rut).

+ Téc dung don (kiéu kéo dén).

+ Téc dung kép(can tac dung kép).

+ Téc dung kép (2 can).

- Dang piston (Piston Type) phan nay cho phép st dung dé chon kiéu dang piston.

- Dang dém (Cushion) cho phép tao nén dang dém: khong, trai, phai, ca hai bén, bién
trai, bién phai, bién ca hai bén, trai va bién phai, bién trai va phai.

- Cong vao/ra (Input/Output porf) cho phép sir dung dé lya chon kiéu cong vao va cong ra.
- Exhause port - chon kiéu cong xa.

- Body Length - d6 dai than xy lanh (S6 nguyén tir 2 — 15).

- Adapter - cho phép chon 1 trong 10 kiéu ndi véi thiét bi cong tac.

- Brake - cho phép chon 4 cach ham: khong, thuong dong, thuong mo va tac dong kép.
- Rod Motion - cho phép chon can quay hoic khong quay.

- Sping - cho phép chon c6 hodc khong c6 10 xo.
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- Rod Diameterm - duong kinh can (S6 nguyén tir 0 — 3).
- Sensor - cho phép chon cac cam bién vi tri , toc do va luc.

b. Thiét ké bd van hiru huéng

Component Properties (Customized valve)

Global Settings

Number of ports: |4 :_] 2 ..] Initial Posttion

Nurmber of postions: m 1 Praondina

&l ¢ 8= e

+1-1V2

Symbol and Display Information

Catalog Information

Displayed Information [—’— B :)_'
Vanable Assignment ? ? ?
afa

Close Apply I Reset I He'p I

Hinh 6. 9. Thiét ké bo van hitu hudng
Thiét 1ap toan bo (Global Settings):
- Number of ports: s6 cong (sd nguyén tir 2 — 10).

- Number of positions: s6 vi tri (s khoang dé diéu khién, s6 nguyén tir 2 — 5).

- Initial position: dit s6 cong da chon 1én khoang.

- Proportional: van ty I¢.

Cac miii tén qua, lai, 1én, Xuéng dugc dung dé di chuyén cac tin hi€u tac dong dén vi vi
phtt hop theo ngudi thiét ké.

Ky hiéu va hién thi thong tin (Symbol and Display Information):

- Nhap chudt dap vao 1 trong 2 ddu cham hoi nho dé lwa chon phan tir diéu

khién tuwong tng. Khi d6 xuat hién bang sau:
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Command Selection @

~
EC) | 3| w2 fOms = (b
Extemal Pneumatic Esternal Hydraulic Position Feedback Rolies Push Button Push Button with
gﬂo' by Release of Pilot §Mcb {Nommally Detertt (2 pos)
MWV | | w7y f = e
Extemal Pneumatic Intemal Hydiauic Position Feedback Rolles [1 way) Pull Button Push Bulton with
Eilql by Mechanical Filot §Mc!\ {Normally Detent (3 pos)
] b1 val %___ N Fn
Pneumatic Counter Intemal Hydiauic Solenoid Roller {2 way) Push Button with Lever with detent 2
Filot Speing Retun pos]
¥ E] w4l My ‘F B
Times plot Intemal Hydrauiic Solenoid Spring Retum Lever Lever with detent (3
Filot pos)
(| PPl 3 i = (]
Temperatuse Intemal Hydiauic Solenod Position Control with Push Button Push Buttonwith
P e Y i Pt O oot 4 = -y
< >
| [ cae | Hep |

Hinh 6. 10.Bang céac loai tin hi¢u tdc dong cia van
- Chon tin hiéu tic dong cho van: tic dong bang tay, tic dong bang co va tac dong
bang dién. Chon xong nhan Ok
- Tiép tuc nhén dup chudt vao 1 trong khoang c6 dau chdm hoi -. Khi d6 xuét hién hop
thoai:

Spool Selection @

X O HEHE B H N EDE
= 0l & Y & [E X

Cancel Help More
| | | |

Hinh 6. 11. Bang céac loai khoang chtra ciia van
- O day cho phép nguoi thiét ké chon loai khoang chira ma ho mudn st dung, nhan More
dé mo rong thém khoang chira. Dé hoan tat, nhan OK rdi nhan tiép Apply.
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6.2. M6 phéng hé thong thiy lwc trén phin mém Automation Studio

Trude khi tién hanh lip dit thuc té, viéc mo6 phong hé théng thuy lyc bang phan mém
Automation Studio cho phép chuing ta khao sat toan dién cac dac tinh hoat dong va tuong
tac gilta cac thanh phan trong mach thay liwc. Thong qua méi trudng gia lap nay, mo hinh
s6 hoa cua bom, van phan phdi, xi lanh nang ha, binh tich ap va cac dudng éng dan duoc
cAu hinh dung véi thong sb thiét ké da chon. Viéc xay dung so do mach trong Automation
Studio khong chi tai hién chinh xac nguyén ly hoat dong, ma con giip quan sat truc quan
su bién doi ap suat—luu luong, thoi gian dong/mé van, do tré cia xi lanh va phan tng cta
hé théng khi chiu tai dong.

Chung ta s& 1an luot thiét 1ap mo hinh chi tiét cta hé thong thity luc xe cau 3 tan trén
khung gdm Hino 500 FC-9JJSW, xéc dinh cac théng s6 dau vao (4p suit ngudn, luu luong
bom, dic tinh van diéu khién) va tién hanh chay mé phong trong cac tinh huéng van hanh
tiéu biéu (nhu ning ha nhanh, giir ha, di chuyén cdu véi tai trong toi da). Muc tiéu chinh
clia qua trinh nay 1a kiém ching tinh dang dan cua giai phép thiét ké, danh gia d6 on dinh
va an toan khi hoat dong dudi cac diéu kién thuc té, cling nhu xac dinh nhiing diém can
diéu chinh truéc khi chuyén sang giai doan ché tao va thu nghié¢m thyc dia.

Ta c6 bang thong sb thiét 1ap cua cac phan ti:

Bang 6. 1. Bang thong s6 dau vao thiét 1ap ctia cac phan tir trong hé théng thay luc.

Tén phan tir thity lue Théng so

Bom thuy luc Luu lugng: 601/ph

Dung tich bom: 44,44 cm?/vong
S6 vong quay: 1500 rpm

Ap suat lam viéc: 210 bar

Xylanh thity luc ning ha can cau Duong kinh xylanh: 100 mm
Puong kinh can piston: 60 mm
Xylanh thity luc kéo dai can Duong kinh xylanh: 80 mm
Puong kinh can piston: 45 mm
Xylanh thity luc chan chong sau Duong kinh xylanh: 65 mm
Puong kinh can piston: 40 mm
Van phan phoi Luu luong tbi da: 80 1/ph
Van an toan Ap suat mo van: 25 MPa (250 bar)
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CHUONG 7: NHUNG HUONG DAN CAN THIET SAU CHO VIEC SU
DUNG XE CO GIOI SAU KHI CAI TAO

7.1. Hwéng din chung

Su hiéu biét vé ciu tao cac cum chi tiét va may téng thanh cua xe 6 t0, dff)ng thoi viée
chép hanh nghiém tic nhitng huéng dan vé sir dung, vé bao dudng k¥ thuit va chim soc xe
la nhiing diéu kién co ban cho hoat dong lau dai va st dung c6 hi€u qua xe 6 t6. Trudc khi
dua xe vao str dung can nghién ctru k¥ cdu tao, hudng dan st dung, huéng dan bao dudng
k¥ thuat va cham soc, dd dugc néu day du trong ban hudng dan nay.

Nhitng huéng dan chung:

1. Nam duoc ¥ nghia cac biéu tugng van hanh cua xe.

2. Sir dung dung loai dau boi tron cac chi tiét, may va tong thanh.

3. Trong khi xe dans van hanh can theo ddi cac thiét bi kiém tra va cac dén

4. Khong cho phép xe chay ¢ ché do “Ty lan” khi dong co khong hoat dong va hop sb
d3 ngat dé phong ngat tro luc tay lai.

5. Khi xudng ddc can loai trir trudng hop cho xe chay véi tde do 16n hon sé vong tua cho
phép, c6 nghia 1 kim do tbc d6 vong tua khong nim trong vach d6 ctia dong hd vong tua.

6. Khong dugc van hanh xe néu tinh trang k¥ thuat ctia xe khong dam bao, déng thot
khong dugc stir dung xe trén nhitng duong giao thong cong cdng vdi tai trong trén truc cao
hon muc cho phép theo luat giao thong duong bJ.

7. Dé tranh bi hong bom tro luc khong duge giir vo ling ¢ thé ngoai cung ( khi bé tay lai
hét c& vé bén trai hodc bén phai) qua 5 gidy.

8. Khi dd xe can ngat binh dién, cdm ndi cic thiét bi dién véi binh ic quy 12V.

9. Khi nang cabin, phai nang hét tam cabin. Tuyét d6i cAm ding dudi cabin chua dugc
nang hét ¢d.

10. Cabin duoc nang trén mit phang ngang bang phang. Xe 6 to phai dugc phanh lai
bang phanh tay. Trudc khi ning cabin cin sé dua vé vi tri “Mo”, déng ctra lai, mé cac bd
cabin, cAm ¢ trong ving 14t cabin.

11. Khi dong co dang hoat dong cAm nang va ha cabin, dong thoi cam khéi dong may
khi cabin dang trong tu thé ning nham trdnh hién twong ty dong sang sd, ciing nhu tranh
hién tugng xe tu chay.
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12. Sau khi ha cabin can khéng dinh cabin di duoc chdt va day cap an toan da dugc dinh
V.

13. Khi rira xe tranh x4i thing voi nude vao thiét bi dién va nhirng chd ndi véi diy dan
dién.

14. Khong dugc kiém tra cac hé théng va mach dién béng but dién hoac bﬁng bong deén
dung ngudn dién cao hon 24V.DC.

15. Khéng duoc ngit diy dan ra khoi cac ddu ddy ciia may phat va dc quy trong khi dong
co van dang hoat dong.

16. Khong duoc ddo cuc cac day dan khi dang ndi binh dién véi hé théng dién trong xe,
d6ng thoi khi khdi dong dong co bang nguodn dién bén ngoai.

17. Khi tién hanh cac céng viéc han trén 6 t6 nht thiét phai ngat binh dc quy va dam bao
an toan cac ddy dién, cac dng dan cta hé théng phanh.

18. Cam chuyén chd cac 6ng thép ma khong chang budc thanh khéi.

19. Khi xe day tai, can luu y khi dd trén dudng nghiéng ngang.

20. Tranh dd xe trén dudng nghiéng c6 goc nghiéng vuot qua gidi han 6n dinh.

21. Khi xe quay vong, can luu ¥ dén véan toc giéi han khi quay vong .
7.2. Nhirng huéng din khi van hanh cau

< Hwéng din van hanh:

Mo rong hét muc tat ca chan chong, khi xe c4n bang trén bé mit viing chac, ngang
bé“mg. Tai trong dinh muc dugc thé hién trong biéu dd dua vao luc bén cau chi khong vao
do 6n dinh.

Tai trong dinh murc dugc thé hién phai giam tuong tng tai trong xe, tinh trang co tai
cua xe tai, vi tri lép dat cau, gi6, tinh trang mat dat va toc do van hang.

Khéi luong ciia moc (30kg), cac day treo va bat cit phu kién nao 1ap vao cin cau hoic
phan chiu tai phai dugc trir di khoi cac tai trong dinh mirc néu trén trong biéu do.

Theo dting chinh sach ctia chung t6i, khong ngimng cai tién san pham, moi dic tinh k¥
thuat c6 thé thay d6i ma khong cin bao trude.

s Chuy:

Tai trong dinh mirc thé hién kha ning cua cau trén mit phang dya vao ban kinh lam
viéc thuc té bao gé)m do cong cua can khi tai. Tai trong dinh murc 73 Thiét ké 1ép dat cau
UNIC trén co s¢ sat-xi 6t6 tai HINO 500FC9JJSW ciing dugc xéac dinh dya trén sic manh

cua cau va do thang bang cua phan ty hanh.
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Khéi luong ciia moc (30kg), cac day treo va bat cit phu kién nao 1ap vao cin cu hoic
phan chiu tai phai dwogc trir di khoi cac tai trong dinh mirc néu trén trong biéu dd.

Tai trong dinh mirc phai dugc giam tuong ing véi tac dong cua giod, di€u kién mat
phang va toéc do lam viéc.
"Max extended outriggers" c¢6 nghia la vi tri md rong t61 da va cac chot khoa phai

dugce ghim vao dung vi tri binh thuong. Céc trudng hop khac déu duoc goi 13 "not max
extended outriggers".

Thiét 1ap chan chong khong tuong thich c6 kha nang lam 1at ciu. Mo rong cc chan

chong hoan toan va dat nd trén mat phang c6 dinh. Pam bdo cic chot gai chan chong da
duoc cam hoan toan.

Néu mot chan chéng khong dugc mo rong hoan toan, can phai van hanh theo phuong
thirc "not max extended outriggers". Trong trudng hop nay phai chii y dén do on dinh khi
van hanh.

Pé van hanh cu an toan, doc ky sb tay van hanh va bdo dudng can than trude khi van
hanh.
7.2.1. Nhirng hwéng dén thao tic cin diéu khién
- Pé sir dung duoc can cau, hop s6 caa xe phai duoc gai sé Mo trich cong sudt vé vj tri
ON duoc trang bi trong cabin.

2
A

- Str dung céc tay gat dé diéu khién hudng cau va goc nang cau cha thich cy thé trén tay
cau.

7.2.2. Nhitng hwéng din chung khi vin hanh can ciu

Khi cau hang, mét so wu y thwong phai tranh:
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Hinh 7. 1. Quy dinh an toan van hanh cAu.
Fig 1 —nhé géc cdy; Fig 2 — cau tdi trén dau nguoi diéu khién, Fig 3 — kéo tdi truot
ngang, Fig 4 — kéo tai truot doc; Fig 5 — O t6 lam viéc trén mdt nghiéng.
Han ché nang ha vat khu vuc phia truéc xe véi tinh 6n dinh kém.
Khi chan chdng bi nang 1én cach nén trén 50 mm phai ngung ciu vi kém an toan.
SVTH: Tran Lé Minh Hiéu
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Khong ding cau dé nhd cdy, tru dién hay cac vat bi chon sau dudi dat.

Khong dé vat nang dao dong khi dang ning, chuyén hang.
Khong sir dung cau dé kéo 18 hang trén nén.

Nén tranh:

1.

9.

Khéng duoc van hanh ciu trong khu vuc kin, néu c¢6 phai c6 bd phan théng gié phu
hop va str dung voi gin vao ddu 6ng x4 dé hut khi thai ra ngoai.

On dinh xe tai bang chan chéng thuy lyc trén nén dat cimg, néu khong phai sir dung
loai 16t chan chdng c6 tiét dién 16n hon.

Xe phai nam trén mit phang khi van hanh can cau.

Kiém tra khoa ctia chan chéng ludn luén déng khi van hanh. Khong duoc diéu chinh
chan chdng mot khi dang cau vat ning

Trude khi van hanh phai kiém tra khu vire 1am viéc phu hop véi thao tac.

Tuyét ddi cAm di bo va ding dudi khu vuc dang cau, ngudi khong c6 nhiém vu
khong dimg gan khu vuc cau.

Tuyét d6i cAm hoat dong nang vat ning gan dudng ddy dién. Khoang céach tdi thiéu
v6i duong day dién 13 5m (theo tiéu chuin CEN).

Khong quay cAu trude khi nhac vat nang lén, khong van hanh mot cach dot ngdét ma
phéi van hanh tur tir va lién tuc

Khong di chuyén khi xe dang cau.

10. Kiém tra chdt khoa cta chan chéng dugc dong trude khi 14i xe.

11.Khong roi khoi vi tri didu khién trir khi d3 ngat hop trich cong sudt va tai di duoc

b6 xubng dat.

SVTH: Trdn Lé Minh Hiéu GVHD: GS. TS. Trdn Véin Nam 117

Nguyén Hong Linh Th. S. Huynh Ba Vang
Pham Van Quoc Huy



Cdi tao, thiét ké va mé phong hé théng thity luc xe cdu tw hanh 3 tan trén co sé xe HINO 500 FC-9JJSW

KET LUAN

Dé tai “Cai tao, thiét ké va mo6 phong hé thdng thury luc xe cdu ty hanh 3 tan trén
khung gam Hino 500 FC-9JJSW” di duoc trién khai theo mot quy trinh nghién ctru chit
ché, bat dau tir khao sat hién trang khung gam va thung hang, phan tich phan bd tai trong,
tinh toan co khi, cho dén thiét ké va t6i wu hé théng thuy luc. Trén co so dir 1iéu thu thap
dugc, nhom di tién hanh gia ¢ chassis va thung xe, xac dinh vi tri 1ap dit cau cung chan
chdng sao cho trong tai dugc phan bd dong déu va dam bao tinh 6n dinh tong thé cua xe
sau khi cai tao.

Trong giai doan tinh toan dong luc hoc, nhom da xac lap khoi luong toan bo, vi tri
trong tam va mo-men lat cua xe. Cac d thi ddc tinh van hanh cho théy xe hoan toan dap
g yéu cau an toan khi 1am viéc véi tai nang 3 tan. Két qua nay khang dinh kha nang van
hanh 6n dinh va han ché nguy co 1at nghiéng trong qua trinh thi cong trén dia hinh phirc
tap.

Tiép theo, cac kiém tra vé bén vat liéu va két cau lién két duoc thuc hién trén phﬁn
mém Inventor théng qua phan tich ing suat va bién dang. Chassis sau khi gia ¢ giit hé s6
an toan vuot ngudng thiét ké, bu-16ng lién két va mdi ghép khong xuét hién vung tap trung
g suat cao, ching t6 tinh bén viing lau dai cua hé thdng khung xe sau cai tao.

Vé thiét ké hé thuy luc, nhom da lya chon bom, bg trich cong suat PTO, xylanh, van
phan phdi va van an toan phu hop v6i yéu cau luu luong va ap suat. M6 phong mach thity
luc trén Automation Studio cho thdy hé thong dap ung dy du cac thong sé ky thuat, voi ap
sudt va luu luong on dinh, thoi gian phan hoi nhanh, dong thoi khong gay bién dang khung
ngoai gidi han cho phép.

Cubi cung, nhom di xdy dung quy trinh van hanh va béo tri chi tiét, bao gdm hudng
din kiém tra trudc/sau ca lam viéc, lich bao dudng dinh ky va dé xuit cai tién bd tri chan
chdng cung co ciu diéu khién dién—thiy luc. Tong hop két qua nghién ciru cho thdy phuong
an cai tao khong chi kha thi vé& mit k¥ thuat va an toan ma con gitp rat ngin thoi gian bbc
xép, giam chi phi nhan cong va nang cao hiéu suat van hanh, sin sang 4p dung trong thuc
té.

O t6 sau cai tao théa min cac van ban hién hanh: Quy chuin Quéc Gia QCVN
09:2024/BGTVT, Thong tu s6 42/2024/TT-BGTVT, Thong tu s6 47/2024/TT-BGTVT.
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Ban v¢€ ky thuat
Céc thong sb k§ thuat chi tiét
Thong tu 47/2024/TT-BGTVT, ngay 15/11/2024.
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