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bao khung xe chiu duoc cic tai trong va diéu kién van hanh thuc té, ddng thoi kéo dai tudi

tho va tdng d6 an toan. Khung xe Ford Ranger, thudc dong xe ban tai, dong vai tro 1a bd

phén chinh chiu luc, hd trg cic cum téng thanh nhu dong co, hé thdng treo va than xe. Qué
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trinh kiém bén bao gdm phan tich cic dang hu héng thudng gip nhu bién dang, in mon

hodc nirt gdy do va cham. St dung phuong phép phan tir hitu han (FEM) véi phdn mém

nhu HyperWorks, cac k§ su m6 phong tai trong (tinh, dong, va va cham), tir d6 danh gia

(g suit, bién dang va d6 bén khung. Két qua gitip tdi uu hoa thiét ké, gia ¢d céc diém véu

va dam bao khung xe dap Gng tiéu chuén an toan cling nhu hiéu suét van hanh. Trong
khudn khd dd 4n, nhirng ndi dung sau d3 duge thuc hién:

— Thu thap dit liéu 1y thuyét va thuc té:

— Tim hiéu v& két cAu, vat liéu va nguyén Iy lam viéc cta khung xe d t0.

— Thu thap thong sb hinh hoc va co 1y tinh ctia khung xe (tir tai liéu k§ thuat, catalog).

— MO hinh héa 3D va chuén bi mé6 phong:

— Xay dung md hinh khung xe bang phdn mém CAD

— Chuyén d6i mé hinh sang HyperMesh dé chia ludi (mesh) va gan didu kién bién, tai

trong.
— Phén tich bang phin mém HyperWorks:

— St dung HyperView va OptiStruct dé thuc hién phan tich tuyén tinh tinh.

— Quan sat két qua: phan bd tng suét, bién dang, danh gid do clmg va do bén.

—  Dénh gia va dé xuit.
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LOINOI PAU,

Cudc cach mang cong nghiép hién nay dd mang dén nhitng co hdi 16n cho su phat
trién cua khoa hoc ky thuat tai Viét Nam, dac biét trong linh vuc ché tao va cai tién cac
phuong tién giao théng. Trong bdi canh do, viéc nghién ciru va ning cao chat luong cac
loai xe tai, dac biét 1a xe Ford Ranger — mdt dong xe ban tai phé bién, d3 tré thanh nhu ciu
cép thiét. D& tai "Tinh toan kiém nghiém khung 6 t6 Ford Rangerl@ém—bén—%rén—khuﬂg%e
Ford Ranges" ra doi nhim dap tmg yéu ciu ndy, tap trung vao viéc phén tich va cai tién do
bén khung xe trong diéu kién van hanh thyc té tai Viét Nam.

Véi sy hd trg cua cac phuong phap mo phong hién dai, ddc biét 1a phan mém
HyperWorks, nghién ctru ndy khong chi giup danh gia chinh xéac cac yéu t6 anh huong dén
d6 bén khung xe ma con mé ra co hdi 4p dung cong nghé tién tién vao thuc tién san xuét.
Viéc Iua chon khung 6 t6 xe Ford Ranger 1am ddi twong nghién ciru xuat phat tir nhing
phan hdi thuc té ctia ngudi ding, cho thiy cac van dé nhu niit gy hodc bién dang khi van
hanh trén dia hinh gd ghé hodc cho tai ning.

Trong thoi gian 1am d6 4n mic dii nhém d cd gang hét sirc nhung chic chin s& co
nhiing thiéu sét 1a diéu khong thé tranh khoi. Véi khéi lugng thyc hién d6 an nay 1a mot
cong viée kha 16n nhung véi su gitip dd cia cac Thay Co gido trong bo mén, dic biét 1a
dudi sy huéng dan nhiét tinh ctia T.S Phan Minh Pirc nén em ciing da hoan thién mot
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Em xin cam doan dady la dé tai riéng cua riéng em, dé tai khong trung lap voi bat ky dé tai

do an tot nghiép nao trucc day. Cdc thong tin, so liéu duoc su dung va tinh todn déu tu

cdc tai liéu co nguon goc,ro rang, theo quy dinh. ,

Da Nang, ngdy...thang...ndm 2025 “

Sinh vién thuc hién “«
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

CHUONG 1: MO PAU -

A

1. Téng quan vé dé tai va 1y do chon dé tai

1.1. Tong quan vé dé tai.

Viéc kiém tra do bén khung xe Ford Ranger tré nén cép thiét do nhitng phan nan
ngdy cang ting tir nguoi dung vé cac van dé hu hong. Nhimg su c¢d nay khong chi anh
hudng dén d6 an toan ma con lam giam uy tin ctia san pham, doi hoi mot nghién ciru k§
ludng dé giai quyét cac vin dé thuc té ma nguoi ding dang gip phai.

Tai Viét Nam, nhidu khach hang da bay t6 sy khong hai long khi khung xe xut hién
céc van dé nhu nut gy hodc bién dang tai cac diém nbi khi van hanh trén dia hinh g6 ghé
hodc chd tai nang. Tinh trang nay khong chi lam gidm d¢ an toan ma con gay dnh hudéng
tiéu cuc dén uy tin ctia san phdm. Trén thi truong qudc té, dic biét tai Uc va Thai Lan —
noi Ford Ranger 1a dong xe ban tai phd bién, khach hang ciing lién tuc phan anh vé d6 bén
khung xe khong dap ung duoc ky vong khi st dung trong diéu kién khéc nghiét, din dén
ap luc 16n dbi véi hang trong viéc cai thién thiét ké va chit lugng khung xe.

Pé tai mang tinh d6i mai thong qua viée ap dung phan mém HyperWorks két hop
v6i cac phuong phap phén tich cdu truc tién tién va md phong s6 hoa dé kiém tra d6 bén
khung xe Ford Ranger. HyperWorks cho phép mé phong chi tiét cac diéu kién tai trong va
du doan cac diém yéu cdu tric voi do chinh xac cao. So vé6i cac phuong phép truyén thong,
nghién ciru nay tich hop cong nghé mo phong hién dai, mang lai cac giai phap cai tién phi
hop voi diéu kién thuc té tai Viét Nam.

Két qua ctia d tai co thé dugc tmg dung truc tiép trong viée cai tién thiét ké khung
xe Ford Ranger, giup ting d6 bén va tudi tho cia xe trong méi truong khai thac khic nghiét.
Ngoai ra, phwong phép nghién ctru sir dung HyperWorks c6 thé duge mé rong dé ap dung
cho cac loai xe khac, dong gop vao viéc nang cao chit lvong san xuét va an toan giao thong
tai Viét Nam.

1.2. Ly do chon dé tai

— Nghién ctru gitp danh gia va dé xuit cac giai phap ting do bén khung xe, ti uru két
cdu, giam trong lugng nhung vin dam bao do ctng viing.

— Két hop ly thuyét va mé phong thuc té.

— Giai quyét van d& thyc té va hu hong khung xe.
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

— HO trg phat trién nganh céng nghiép 6 to tai Viét Nam.
2. Muc tiéu nghién ctru

— Lam chua cong nghé tinh toan, danh gia d6 bén phan tich két ciu khung xe Ford
Ranger:

— Xay dung duoc md hinh phén tir hitu han cia khung xe

— Panh gia 6 bén ciia khung xe trong céc trudng hop.

—  Dé xuat giai phap

=>Dua trén két qua phan tich, dua ra cac giai phap cu thé nhu cai thién hidu suit, kha

nang van hanh va giai quyét dugc phan nan, phan hdi tir khach hang ciia Ford Ranger.
3.Poi twgng va pham vi nghién ciru.

- Pbi trong nghién ctru:

Dbi tugng nghién ctru cia dé tai 1a khung xe Ford Ranger — mot dong xe ban tai phd
bién, tap trung vao viéc danh gia do bén va kha ning chiu tai cua khung xe trong cac diéu
kién van hanh thuc t&. N ghién citu s€ phan tich cac dac tinh co hoc, cAu truc vat liéu va cic
diém yéu tiém 4an cua khung xe thong qua mé phong bang phin mém HyperWorks.

— Pham vi nghién ctru:

Pham vi nghién ciru bao gdm viéc mé phong va phén tich d6 bén khung xe Ford Ranger
trong cac diéu kién tai trong dién hinh tai Viét Nam, nhu dia hinh gé ghé va tai nang. Phan
tich d6 bén, bién dang, ng suat tap trung dudi tac dung ciia cac loai tai trong co ban (tai
trong dung, tai trong phanh, tai trong vao cua). Nghién ctu tép trung vao viéc ng dung
HyperWorks dé mo phong, khong bao gom thir nghiém thuc té trén xe.

Ddi twgng nghién ctru: Két cu khung xe Ford Ranger
— Pham vi m6 phong:

Phén tich d6 bén, bién dang, g suét tap trung dudi tac dung ciia cac loai tai trong co
ban (tai trong ding, tai trong phanh, tai trong vao cua).

— Phan tich d6 cimg virng cia khung xe trong bai toan udn va xoén.

+Pénh gia tong quan vé kha ning 1am viéc cua két ciu qua cac chi tiéu nhu phan bd
ung suét, hé s6 an toan, bién dang cuc dai.

+Khong di sau vao mo phong va cham (crash simulation) hay dao dong tu do phuc tap
ngoai pham vi can thiét cho kiém nghiém co ban.
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4. Phwong phap nghién ctru

Phuong phép nghién ciru dya trén viée két hop céac ky thuat moé phong s6 hoa va phan
tich cau triic bang phan mém HyperWorks. Cu thé:

— Thu thap dir liéu Iy thuyét va thuc té:

— Tim hiéu vé két cdu, vat liéu va nguyén 1y lam viéc ctua khung xe 6 t9.

— Thu thap thong s hinh hoc va co 1y tinh cta khung xe (tir tai liéu k¥ thuat, catalog,
do thyc té).

— M5 hinh hoa 3D va chuan bi mé phong:

— Xay dyng md hinh khung xe bang phan mém CAD (nhu SolidWorks hodc Catia).

— Chuyén d6i m6 hinh sang HyperMesh dé chia ludi (mesh) va gan diéu kién bién, tai
trong.

— Phan tich bang phin mém HyperWorks:

— St dung HyperView va OptiStruct dé thuc hién phan tich tuyén tinh tinh.

— Quan sat két qua: phan b ung suit, bién dang, danh gia do clng va do bén.

— Pénh gia va dé xuat:
+So sanh két qua mé phong voi tidu chuin an toan hodc gia tri cho phép.

+Pé xuat phuong an cai tién thiét ké néu cin (ting cuong gan, thay ddi vat liéu)
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

CHUONG 2: GIOI THIEU CHUNG VE O TO FORD RANGER -

l.Téng quan vé dong xe Ford Ranger

1.1.Lich sit hinh thanh.

Ford Ranger 1a mot dong xe béan tai ndi tiéng ctia hing Ford, dugc thiét ké va phat trién
boi doi ngii chuyén gia hang dau tai Trung tim Nghién ciru va Phét trién San phdm toan
cAu cta Ford & Uc. Pugc ra mét tai nhiéu thi truong trén thé gidi, Ford Ranger ndi bat véi
kha nang van hanh manh mé, vuot qua nhidu loai dia hinh va chinh phuc céc diéu kién
khic nghiét. Tai Viét Nam, Ford Ranger 1a mot trong nhitng dong xe ban tai phd bién nhét,
dugc ua chudng trong cac nganh cong nghiép, ndng nghiép va ca str dung ca nhan nho thiét
ké cimg cap, dong co bén bi va kha ning chiu tai tdt.

— 1982: Ford Ranger tai Hoa Ky:

Vao ngay 13 thang 1 nam 1982, chiéc Ford Ranger dau tién ra mét cong chung tai Trién
1am 6 t6 Syracuse dudi dang mét san phém moi s€ dugc ban vao nam 1983. Mic du co
kich thudc nho gon nhung chiée xe tai van c6 di chd cho ba ngudi va co tai trong 1.600
pound (725 KG), dong thoi mang lai sy manh mé& va tiét kiém nhién liéu huyén thoai cia
Ford.

— 1998: Chiéc Ford Ranger toan cau:

Cai tén Ranger 1an diu tién xut hién trén cac xe ban tai danh cho thi truong Chau Au
va Chau A vao nim 1998. Ranger thay thé cho Courier, cai tén di timg 14 guong mit dai
dién cuia Ford trong khu vuc trong hon 30 niam. Ranger duoc gidi thiéu voi ba kiéu cabin,
hai tuy chon chiéu dai co s& va nhiéu lya chon dong co manh mé¢, hi¢u qua. Pay 1a mot
trong nhitng chiéc xe dau tién dugc ché tao tai nha may AutoAlliance Thai Lan ¢ Rayong.

— 2005: Ranger Wildtrak xuat hién:

Phién ban cao nhit ctia Ranger vao thoi diém dé 1a Wildtrak. Phién ban nay da giup
khéch hang thyc hién nhiing cong viéc kho khan va dong thoi dap tmg cac muc dich giai
tri va thoa mén dam mé. Véi banh xe 16n hon, thanh thé thao doc dao, thanh ray & thing
xe, thanh ray noc va bac 1én xuéng, Wildtrak dugc trang bi dé thoa man moi nhu cAu.
Nhiing tinh ning nay van la trong tim trong thiét ké cua Wildtrak cho dén ngay nay.

— 2006: Ford Ranger Thé h¢ Thir hai:
Vi cac dic diém thiét ké cua dong xe ban tai toan clu va hai tuy chon dong co diesel,

Ranger di thiét 1ap cac tiéu chuan méi vé d6 hiu qua va tin cdy. Vao thoi diém nay, san
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

pham Courier da khong con dugc duy tri & Australia, ddng thoi mot ban nang cép vao nim
2009 cho Ranger da gi6i thidu thiét ké ludi tan nhiét ba thanh mai va phién ban thé thao
Wildtrak cao cap nhét da lan rong ra nhiu thi truong hon.

— 2011: Ford Ranger Thé hé Thr ba:

Ranger thé hé tht ba di dugc ra mét tai Trién 13m 6 t6 qudc té Uc 2010 & Sydney. Puoc
thiét ké, ché tao va phat trién tai Uc, chiéc Ranger nay da thay thé hai bién thé riéng cua
khu vuc bang mot chiéc xe ban tai ¢& trung danh cho toan cau. Puoc quang cdo 1a chiée
xe ban tai ¢& trung manh mé& nhat ma Ford ting ché tao, chiéc ban tai hoan toan mai nay
dugc san xuat tai Rayong, Thai Lan va Silverton, Nam Phi, dong thoi dugc phéan phbi toi
hon 180 qudc gia.

— 2015: Facelift cho Ranger Thé hé Thi ba

Céc nguyén tic thiét ké dong hoc mai ciia Ford véi tén goi Kinetic dd dinh huéng cho
thiét ké cia Ranger phién ban nang cap. N6i bat voi lu6i tan nhiét mot thanh hinh bau duc
thay thé cho thiét ké ba thanh hinh chit nhat. Noi that cling dugc thiét ké lai v&i thiét ké
bang diéu khién trong cting cap hon két hop voi man hinh SYNC trung tam. Ranger ciing
gi6i thiéu nhirg cong nghé 1an dAu tién xuét hién trong phan khuc, bao gdm hd tro giit lan
duong, kiém soat hanh trinh thich tmg va hd tro dd xe phia trudc va sau.

— 2016: Ford Thai Lan:

Nha may San xuit Ford Thai Lan (FTM), khai truong vao nim 2012, da bit diu san
xuét Ranger méi dé dép ing nhu ciu toan cau.

— 2018: Ranger Raptor xuit hién

Ra mét tai Thai Lan vao thang 2 nam 2018 va dugc phat trién boi Ford Performance tai
Uc, Ranger Raptor da nang hiéu sut dia hinh 16n mét tAm cao méi cho nhiing thi trudng
khong c¢6 F-150 Raptor. Vi dong co diesel bi-turbo 2.0 1it manh mé&, hop sb tu dong 10
cép, hé din dong bdén banh, khung gdm dugc nang cép va hé thdng treo FOX duoc tinh
chinh dic biét & phu hop véi viée di dia hinh, Ranger Raptor d lam hai long cac chu s
hitu cling nhu cac phong vién bao chi dugc trai nghiém.

— 2019: Ranger tro lai thi truong Hoa Ky

Mang vé bé ngoai twong tw nhu Ranger toan cau, mau xe cua thi truong Hoa Ky ¢6 mot
s thay ddi vé thiét ké — bao gdm tim can bang thép gan trén khung — dé tuan thu cac quy
dinh cua Hoa Ky va gitp ting kha nang chiju tai. Qué trinh san xuét ciia mau xe nay bit
dau vao ngay 29 thang 10 nam 2018 tai Nha may ldp rap Michigan & Wayne, Michigan.
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— 2021: Ranger Thé h¢ Thir tu ra mét

Ranger toan cAu thé hé tht tv duoc cong bd vao thang 11 nam 2021. Vi dién mao hoan
toan mdi va cach tiép can thiét ké va phat trién tap trung vao khach hang, Ranger méi co
nhiéu tinh nang cong nghé cao hon, két ndi thong minh, kha nang van hanh vuot trdi, kha
nang chiu tai tot hon va linh hoat hon bao gi hét. Dy an Ranger toan cau dugc dan dit boi
nhom thiét ké va k¥ thuat ctia Ford tai Uc, v6i su hd tro tir cac nhom phat trién san phém
va chuyén mén tir mang ludi cac k§ su va nha thiét ké toan cau ctia Ford.

— 2022: Ranger Raptor Méi xuét hién

Vao ngay 22 thang 2, Ford da tiét 16 bién thé hiéu sudt cao nhét cia Ranger — Ranger
Raptor — dugc thiét ké véi cong nghé thong minh hon dé kiém soat cac trang b thé hé moi
cung cap hon.

— 2022: Ranger Raptor thong linh giai Baja 1000

Ranger Raptor 1a chiéc xe ludn sin sang cho nhitng cudc dua, nhung van hoan toan hop
phap dé Iuu thong trén dudng, chiéc xe dd c6 man trinh dién gin nhu hoan hao qua mot
trong nhimg cudc dua dia hinh khic nghiét va ndi tiéng nhét thé giéi SCORE-International
Baja 1000 & Mexico va sau d6 quay trd lai Riverside, California. Chiéc xe ban tai hiéu
nang cao da dugc Kelly Racing chuén bi cho cudc dua & Uc va duoc thir nghiém va tinh
chinh béi Lovell Racing va Huseman Engineering & Hoa Ky.

— 2023: Ranger tiép tuc phat trién

Ford da giéi thiéu nhitng cai tién mai, chang han nhu Hé thong gia d& linh hoat va HS
trg danh l4i trén dudng off-road, dé giup khach hang Ranger sir dung xe tai ciia ho theo
nhiing cach mdi va thu vi.

1.2. Ly do chon khung xe Ford Ranger 2021

Khung xe Ford Ranger 2021 dugc lya chon lam ddi tugng nghién ciru vi do cimg
virng va bén bi da dugc ching minh qua nhiéu thir nghiém va phan héi thyc té. Khung gam
ctia phién ban nay duoc thiét ké theo tiéu chuin My, véi hon 5.000 diém han trén than xe,
dam bao kha nang chiu luc vuot trdi va bao vé xe khdi an mon. Tuy nhién, bét chép nhiing
uu diém nay, khung xe van nhan dugc nhidu phan hoi khong tot tir ngudi ding vé cac van
d& nhu nort gy hodc bién dang, dic biét trong diéu kién van hanh khic nghiét. biéu nay
tao dong luc dé nghién ctru sdu hon, nhim tim ra nguyén nhan va dé xuat giai phap cai
tién.

1.3. Gi6i thi¢u vé miu xe ban tii Ford Ranger XTL 2021
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Tinh todn kiém nghiém khung xe-0 t6 Ford Ranger

Hinh 2. 1: Ford Ranger XTL 2021

Ford Ranger XLT 2021 ban 2.2L 4X4 MT giy 4n twong manh m& dén khach hang
trong nudc boi ngoai hinh v cing thé thao va him hé vdi kich thude tong thé dai x rong
x cao lan luot 14 5362 x 1860 x 1830 mm.

Khéng gian ndi that ciia Ranger XLT 2.2L 4X4 MT khé rong rai voi chiéu dai co
s& dat 3220 mm. Xe dugc tich hgp guong chiéu hau trong véi hai ché do ngay va dém
nhdm cai thién tAm quan sat cia ngudi 14i..

He¢ thong diéu hoa nhiét do trén Ranger XLT 2.2L 4X4 MT chi la loai chinh tay
thong dung, cac thiét bi thong tin gii tri dugc Ford trang bi d?iy du, cu thé gém ¢6: dau
CD 1 dia, MP3, AM/FM, Ipod, USB, Bluetooth, dan am thanh 6 loa tao ra nhitng giai di¢u
s6i dong.

Dudi nip capo ciia Ranger XLT 2.2L 4X4 MT 14 loai dong co Turbo Diesel 2.2L i4
TDCi, truc cam kép, c6 1am mat khi nap san sinh cong sut toi da 158 ma lyc ¢ vong tua
3200 vong/phit, md men xodn cuc dai 385 Nm tai dai vong tua 1600-2500 vong/phit.

Nhitng chudéng ngai vat trén duong khé co thé can dudong Ranger XLT 2.2L 4X4
MT khi xe ¢6 gdm cao dén 200 mm. Ford Ranger XLT 2.2L 4X4 MT sir dung bo 16p day
¢6 théng s6 265/65R 17 gitp giit cho toan bo co thé chiéce xe trong trang thai ém ai.

Kha ning van hanh cua xe dwoc hd trg dang ké nho dwoc trang bi hé thng treo
trude doc lap, tay don kép, 16 xo tru va éng giam chén, treo sau loai nhip v6i dng giam
chén két hop ciing phanh trudc/sau dang dia/tang trong. Ngoai ra, viée sir dung tay lai trg
luyc dién da gitp viéc danh 1ai tré nén rat nhe nhang.

1.3. Thong s co ban ciia Ford Ranger XTL 2021
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger

Bang 2. 1:Thong 56 co ban xe Ford Ranger XTL 2021

STT |HE THONG | THONG SO
Pong co va tinh nang van hanh

1 Loai Cabin Cabin kép

2 Pong co Turbo Diesel 2,21 14 TDCi

3 Dung tich xylanh (cc) 2198

4 | Cong suit cuc dai (Ps/rpm) 160 (118kW)/3750

5 M6 men xoan cyc dai(Nm/rpm) 385/1600-2500

6 | Tiéu chuan khi thai EURO 4

7 | Hé thong truyén dong Hai céu chu dong 4x4

8 | Gaicaudién Co

9 Khéa vi sai cau sau Co

10 | Hop sb S san 6 cap

11 | Tro lyc lai Tro luc dién

Kich thuéce va trong luong

12 | Dai x Réng x Cao (mm) 5362 x 1860 x 1830
13 | Khodng sang gdm xe (mm) 200
14 | Chiéu dai co s¢ (mm) 220
15 | Ban kinh quay vong t6i thiéu (mm) 6350
16 | Trong luong toan bg xe ti€u chuin 3200
(kg) i
17 | Trong luong khong tai xe tiéu chuan | 2015
(kg) i
18 | Tai trong dinh mic xe ti€u chuan (kg) | 824
19 | Goc thoat sau (dd) 20,9
20 | Kich thudc thung hang (Dai x Rong x | 1500 x 1560/ 1150 x 510
Cao)
Hé thong treo
21 | H¢ théng treo trudc Hé théng treo ddc lap, tay
don kép, 10 xo try va 6ng
giam chin
22 | Hé thong treo sau Nhip véi 6ng giam chin
Hé thong phanh
23 | Phanh trudc Phanh dia
24 | Phanh sau Tang trong
25 | Ca16p 265/65R17
26 | Banh xe Vanh hop kim nhom dic
17
Trang thiét bi an toan
27 | Tui khi phia trudc Co
28 | Tdi khi bén Khong
29 | Tii khi rém doc 2 bén trén xe Khéng
30 | Camera lui Khoéng
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31 | Cam bién hd tro db xe Cam bién phia sau

32 | Hé théng chéng b6 clng phanh Co

33 | Hé thong phan phdi lyc phanh dién tir | C6

34 | Hé thong can bang dién tir Khong

35 | Hé thong kiém soat giam thiéu It xe | Khong

36 | Hé thong kiém soat xe theo tai trong Khoéng

37 | Hé thong hd trg khoi hanh ngang déc | Khong

38 | Hé thdng hd trg dd déo Khéng

39 | Hé thong kiém soat hanh trinh Cruise Control
Heé thong ho trg chuyén lan va duy tri | Khong

40 lan dudng

41 | Hé thong canh bio va cham trudc Khéng

42 | Hé thong ho trg dd xe chi dong song | Khong
song

43 | H¢ théng chéng trom Khéng

Trang thiét bi ngoai that

Cum dén phia trude

Projector v&i kha nang tu

44 dong bat tit v6i cam bién
anh sang

45 | Bén chay ban ngay Khoéng

46 | Gat mua tu dong Co

46 | bén swong mu Cé

48 | Guong chiéu hau ban ngay Diéu chinh dién — Crom

49 | Bo trang bi thé thao Khong

Trang thiét bj ndi that

50 | Khoi dong bang nit bam Khong

51 | Chia khéa théng minh Khéng

52 | Piéu hoa nhiét do Diéu chinh tay

53 | Vat liéu ghé Ni cao cip

54 | Tay lai Boc da

55 | Ghé l4i trude Chinh tay 6 huéng

56 | Ghé sau Ghé bang gap dugc co tya
dau

57 | Guong chiéu hiu trong Chinh tay 2 ché do

58 | Ctra kinh diéu khién dién Co

Hé thong am thanh AM/FM CD 1 dia, MP3,

59 Tpod & USB, Blutooth, 6
loa

60 | Hé thong chdng 6n cha dong Khoéng

61 | Cong nghé giai tri SYNC Diéu khién bing giong noi

62 | Ban dd dan duong Khong

63 | Piéu khién 4m thanh trén tay li Cod
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2. Dang hu héng ciia khung xe Ford Ranger XTL 2021

Khung gdm 6 t6 14 bd phan nang dd tt ca cac bo phan, linh kién khéac cua xe. Dong
thoi, day ciing 1a bo phan két ndi tit ca cac bd phan khéc, tao nén hinh dang tong thé ciia
mot chiée xe, cling nhur dam bao do chic chin, 6n dinh va an toan khi xe hoat dong.

Nguyén nhan gy ra hu hong khung gim 6 t6 chu yéu do cac luc tac dong tir bén
ngoai nhu tai nan, va cham, ché qua tai trong hodc c¢6 thé bi gi sét, an mon tir bén trong.
Do d6, viéc x4c dinh nhirng hu hong tiém 4n d6i véi khung gim 6 t6 1a diéu quan trong.

2.1 Khung xe bi uén cong khong déu.

Phan dau xe dugce thiét ké dé hép thu luc tac dong khi va cham. Do d6, day 1a phén
dé bi cong vénh nhét cua khung xe. Vi mot s6 bo phén nho, sy bién dang, Nhung néu bod
qua van dé nay, day c6 thé 1a nguyén nhan gy ra cac thiét hai 16n hon sau nay.

Hinh 2. 2: Khung xe bi cong vénh anh hudng dén khd néng chiu lyc ciia xe
2.2. Ntrt khung (Cracked Chassis) va bién dang khung (Bent Frame Sections)

e Mot s6 truong hop ghi nhan khung xe bi nirt, dic biét & phia sau banh sau. Nguyén
nhan ¢6 thé do:

— Chiu tai nang thuong xuyén

— St dung trong diéu kién dia hinh khic nghiét

— Chét lugng mbi han khong dam bao

= Cac vét mirt nay c6 thé anh hudng dén do cirng viing va an toan cia xe .

— Khung xe c6 thé bi bién dang hoic cong vénh do:
— Vacham manh
— Tai trong vuot qué gidi han thiét ké

Sinh vién thuc hién: Nguyén Hoang Y 10, Huéng dan: TS. Phan Minh Dirc
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— Sir dung xe trong diéu kién khong phu hop

Bién dang khung c6 thé dan dén léch hé thong treo, mon 16p khong déu va giam higu

qua lai xe .

Hinh 2. 3: Truong hop nut gay trén khung xe Ford Ranger

Sinh vién thuc hién: Nguyén Hoang Y 11 Hudng dan: TS. Phan Minh Dirc

[Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]

[ Formatted: Centered

]

[ Formatted: Normal, Centered

[Formatted: Font: (Default) Times New Roman

[Formatted: Font: (Default) Times New Roman
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CHUONG 3: KET CAU KHUNG XE FORD RANGER XTL 2021

1.Céu tric Ford Ranger XTL 2021

Ford Ranger la mét trong nhitng dong xe ban tai dugc wa chudng nhét trén thé gidi
nho kha ning van hanh manh mé, thiét ké hién dai va dic biét 1a khung gim chic chén.
Khung xe Ford Ranger dugc thiét ké dé dap ting cac yéu cau khét khe vé do bén, chiu tai
va kha nang off-road, gitip xe van hanh linh hoat trén moi dia hinh.

Hinh 3. 1: Khung xe Ford Ranger XTL 2021

Thiét ké khung xe Ford ranger kha khac biét co thé n6i chiang may lién quan dén
nhiing phién ban trudc d6. S¢ hitu kich thudc than hinh 5.398 x 2.180 x 1.873 mm (dai,
rng, cao), so voi dan anh di trude khung xe ford ranger dai hon khoang 35 mm, rong hon
150 mm, cao hon 13mm. Chinh didu nay da giup ford ranger ghi diém véi khach hang bai
lam khong gian trg nén rong ri va thoai mai hon. Toan bo khung gam ciia ford ranger con
dugc 1am tir thép cudng do cao, phan can trude va can sau ciing dugc thiét ké bang loai
thép chiu luc dam bao do chéc chin ciing nhu an toan

Dic biét hon nira, khung xe ford ranger dugc nang do cao gam thém 83 mm ciing
nhu cai tién kha ning offroad. Cac thong s6 vé goc ciing c6 su thay ddi cu thé 1a goc t6i
32,5 d6; goc vuot doc 1a 24 d6 va cudi cing 1a goc thoat 24 d6 mang dén cam giac manh
mé& hon. Khong chi c6 vay thiét hé thong giam chan ciia Ranger ciing c6 su thay doi 1a loai
doc 1ap ca bén banh véi lién két da diém két hop vai 16 xo. Chinh sy thay ddi nay giup
khung xe ford ranger ting kha ning thich ing v6i moi loai dia hinh tir dong bang dé di cho
dén hiém tré tron truot. Vi nhitng wu diém ndi bat trén c6 thé néi khung xe ford ranger
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

lam hai 10ng bat ¢t vi khach hang. Néu ban dang mudn s& hitu mot chiée xe ban tai voi
khung gdm chic chin, manh mé& va an toan thi dirng bé qua ford ranger

Ford Ranger sir dung thiét ké khung gﬁm roi dang hinh thang (Ladder Frame), giup
xe c¢6 kha niang chiu tai tbt hon so véi cac dong xe st dung khung lién khbi (Unibody). Cau
tric nay bao gdm:

— Céc dam doc: Chay doc theo chidu dai xe, gitip ting do ctng vitng cho khung.

— Cac thanh ngang gia ¢6: Két nbi cac dim doc, tao sy On dinh va tang kha nang chéng
Xo0dn.

— Két cdu gia cuong tai cac diém trong yéu: Nham t6i wu hoa kha ning chiu tai va hap
thu luc khi xe di chuyén trén dia hinh gb ghé.

1.1.Nhiém vu ciia khung xe ford Ranger
— Nang d& va lién két cac bo phan chinh.
+Khung xe dong vai tro nhu xuong sdng ciia toan bo két céu 6 to.

+Trén khung xe, cac h¢ théng quan trong nhu dong co, hop sb, hé théng truyén dong,
hé thdng treo, than xe, hé thong 14i, hé thong phanh... déu duoc gin truc tiép hodc gian
tiép.

+Thiét ké khung phai dam bao vi tri va lién két chinh xéc giira cic cum hé théng, dam
bao su déng b6 vé hoat dong.

— Chiu tai va chiu ap lyc:

Khi xe van hanh, khung xe chiu d6ng thoi: Tai trong tinh (trong lugng ban than xe,
hanh khach, hang hoa).Tai trong dong (luc quan tinh khi ting toc, luc ly tim khi vao
cua, lyc phanh khi giam tdc...). Khung xe phai phan phdi tai trong déu dén hé théng
treo, tir 46 gitp xe van hanh on dinh, khong b rung lic hodc vin xoan qua mirc.

— Tao d6 cimg vimg va 6n dinh cho xe:

+Mot khung xe tot can c6 d6 bén tinh va do bén dong cao dé chdng lai bién dang dudi
tac dung lau dai cta tai trong.Néu khung qua mém, xe d& bi rung, lic va anh hudng dén
hé thdng treo, gay kho khin trong diéu khién.

+Néu khung qué ctimng ma khong co ving dan hdi, co thé lam ting chan dong truyén
vao khoang hanh khach.Céc nha san xuat nhu Ford thiét ké khung xe v6i sy can bang
giita d¢ cting va kha nang hap thu xung luc, tily thude vao muc dich sir dung ciia xe (vi
du: Ranger c6 thé dung khung dang hop kin & cac doan chiu lyc 16n dé ting ctng).
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+.Pam bao an toan cho ngudi ngdi trong xe:

+Trong va cham, khung xe gitp hép thu va phan tan luc va cham ra nhiéu hudng, giam
xung luc truc tiép 1én khoang hanh khéch.

+Cac vung khung phia truéc va sau thuong duoc thiét ké voi ving bién dang c6 kiém
soat (crumple zones) — muc tiéu 1a bién dang dé bao vé, khong phai giit nguyén.

+Tiéu chuan an toan: Khung xe phai dap tng cac tiéu chuan nhu NCAP, FMVSS, hay
UNECE.

Ngoai ra, khung con duoc kiém nghiém véi cic md phong va cham (Crash Test
Simulation) bang phan mém CAE.

1.2. Uu diém khung xe ford Ranger XTL 2021

— B0 bén cao:

Khung gam ctia Ford Ranger dugc thiét ké dé chiu duogc tai trong 16n, phi hop véi cac
nhu cdu chd hang, kéo modc hodc di chuyén trén cac cung dudng khé khan.

— Kha nang off-road vugt trdi:

Nho thiét ké body-on-frame va khoang sang gdm xe cao, Ford Ranger c6 thé dé dang
vuot qua cac dia hinh g ghé, bun iy hodc dudng so6i da ma khong lam anh huéng dén
khung xe.

— Cai thién d6 an toan:

Khung xe duoc thiét ké dé hép thu va phan tan luc va cham, gitip bao vé tdi da hanh
khach trong céc tinh hudng khan cép. Ngoai ra, cic thanh gia ¢d gitip giam thiéu do bién
dang ctia khoang cabin khi ¢6 va cham manh.

2. S6 liéu ciia cac cum tong thanh lip 1én khung xe
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Hinh 3. 222: Kich thuoc co ban khung xe Ford Ranger XTL 2021

Bang 3. 1: Thong 56 kv thudt khung xe Ford Ranger «

STT Théng s6 k¥ thuit Gia tri .
1 Chiéu dai chassis 4470mm
2 Chiéu rong chassis 1370mm
3 Chiéu dai co s¢ 3220mm
4 Trong lugng chassis 2015kg

5 Trong lugng toan bo 3200 kg -

— Chiéu dai Chassis: 4470mm

Day la chiéu dai toan bd khung chinh (khung roi), khong bao gdm phan than xe gin 1én
trén. Kich thu6c nay cho thiy Ford Ranger c6 khung khé dai, pht hop véi tai trong 16n va
cabin kép.

— Chiéu rong Chassis: 1370mm

La khoang cach gitra hai dam chinh khung xe. P rong vira phai gitp dam bao tinh 6n dinh
khi xe van hanh va dé dang tich hop cac hé théng treo, cAu, dong co.

— Chiéu dai co sd: 3220mm
La khoang céach giita truc banh trude va banh sau, anh huéng dén kha nang diéu khién

va d6 én dinh cua xe. Co s& dai mang lai khong gian ndi thét rong hon va cai thi¢én do én
dinh trén dudng truong.
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Trong luong toan bd: bao gdm khung + than vé + hé thdng truyén dong + dau ma
+ ngudi va hang hod theo thiét ké. Ford Ranger XTL la mot mau ban tii ¢& trung véi stc
chiu tai tbt, pht hgp ca cho van tai va off-road.

Thiét ké dim chinh dang hop kin tai cac khu vuc chiu tai 16n gitp gia ting d6 bén va do
cting xoén. Khoang cach giira cac thanh gidng ngang dugc bd tri hop 1y, ting d6 6n dinh
tong thé cua khung.

Ving dau va dudi chassis co thiét ké udn cong, day 1a khu vic co ving bién dang
6 kiém soat (crumple zones) hd trg giam xung luc va cham. Chiéu cao khung tai vi tri
gam xe 12 270 mm, cho thiy khung dugc nang cao dé phu hop véi kha ning vuot dia hinh.

A

2.1. Dam doc

4470

JE -
1183 247 195 481

= e L ]
v Al w]

\R=0
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192 1078

Hinh 3. 3: Cau triic dam doc

DAam doc,Chiu tai chinh cta xe, két ndi véi hé thémg treo tai truc trudc va truc sau. Pam <
bao d6 cing doc (longitudinal stiffness) va do cting xoan (torsional stiffness) ctia khung.

Truyén lyc tir truc trude dén truc sau qua cac modi han va thanh ngang. Cac doan
cong va do cao thay déi cho phép dam doc uén cong mét cach kiém soat khi gip va cham
hodc tai trong 16n, bao v¢ cac bd phéan khac cia xe. P9 dai va hinh dang lién tuc (tr dau
dén cubi) gitip duy tri sy 6n dinh tong thé ciia khung.

2.2. Dim ngang.
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Dam ngang khong chi 1a mot by phan két ndi don thuin ma con 1a yéu t6 cbt 16i
trong viéc dam bao tinh toan ven ciu tric cua khung xe Ford Ranger. N6 gop phan 16n vao
kha nang chiu tai, dn dinh, va hiéu suét téng thé cua xe, dic biét trong céc tinh huéng doi
héi d6 bén cao.

Dam ngang dugc thiét ké dé bd sung do climg ngang va hd trg phan bd lyc, rit quan
trong cho xe ban tai nhu Ford Ranger khi hoat dong trén dia hinh phtrc tap.dim ngang hd
tro phan bb lyc ngang tir cac dam doc, giam ap luc 1én cac diém két nbi nhu truc hoic treo,
dam bao sy 6n dinh khi xe ting toc, phanh hodc quay dau.

Thiét ké cua ddm ngang phan 4anh sy can nhéc k¥ ludng vé nhu ciu thuc té cua mot
chiéc xe ban tai: vira phai manh mé dé cho hang ning, vira phai linh hoat dé thich nghi véi
céc diéu kién van hanh da dang.

2.3. Gia d& nhip
A-A
" TL(1:12)
[ " "{ —JJ
e / \‘L y
qll s y "///'R"
- % ~_/ .‘/\/k//
|—|7 - _): v
&
FR—

L

Hinh 3. 7: Gia do nhip

Gia d& nhip 1a bo phan trung gian két ndi hé thong treo nhip (leaf spring) véi dam
doc ctia khung xe. N6 dam bao nhip dugc c¢b dinh chéc chén, cho phép hé thdng treo hoat
dong hiéu qua trong viéc hap thu chan dong tir mit duong.

Nhiém vy chinh 1a truyén lyc tir nhip 1én khung xe mot cach 6n dinh, dic biét khi
xe chiu tai ning hodc di chuyén trén dia hinh gb ghé.

Khi xe van hanh, nhip s& chiu luc nén va ubn tir cac dao dong cua banh xe. Gia do
nhip gitip phan tan lyc nay 1én khung xe, giam ap luc tap trung tai mot diém duy nhat, tir
d6 bao vé ca nhip va khung xe khoi hu hong.

2.4. Gia d& giam chén
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cua xe, bao gdm ca Ford Ranger, nhim giam thiéu rung dong va va dip tir mit dudng

truyén 1én khung xe va cabin. Nguyén Iy hoat dong dua trén viéc hip thu va tiéu tén ning

luong dong hoc thong qua cic co ché nhu ma sat, nén chét 1ong hodc khi nén:

absorber), st dung piston di chuyén trong xi lanh chtra ddu hodc khi dé chuyén dbi

nang luong rung dong thanh nhiét nang, tr d6 giam do dao dong.,
—  Két ndi khung xe: Gia d& duoc gin truc tiép vao khung va hé thdng treo, dam bao*
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CHUONG 4: CAC CHE PO TiNH TOAN KHUNG XE

1.Gi6i thiéu cac ché dd tinh toan khung xe

Diéu kién dia hinh ¢6 anh hudng truc tiép dén do bén cua than xe. Khi xe di chuyén
trén cac loai dja hinh khac nhau s& xuét hién céc luc khac nhau tac dong 1én hé¢ théng treo
va truyén truc tiép 1én than xe. Cac luc nay thay ddi tity thudc vao cudng do thay déi cia
gia téc tuc thoi. Cac hé sé gia téc tuc thoi duge xac dinh théng qua quéa trinh thir
nghiém thyc té, tir 6 thiét 1ap cac tiéu chuan dé ap dung vao tinh toan thiét ké than xe Ford
Ranger. Than xe Ford Ranger khi thiét ké cin thoa man cac diéu kién lam viéc.

2.X4y dung mé hinh tinh toan cho tirng ché d9 1am viéc

Duya vao TL [13] ciia Thiay Phan Minh Ptc va Thay Lé Cong Tin ta c6 thé dua ra
cac diéu kién phan tich d6 bén trén khung xe Ford Ranger.

Bang 4. 1: Xay dung mé minh tinh toan_cho tung ché do lam viéc «

STT Truong hgp md phong Hinh anh minh hoa phan luc tac dong

Banh xe bi sup hé
(Ubn 2G)

2 Banh xe quay vong
(QV-0,5G)

3 Xe phanh gap
(Phanh khi tién-0,8G)

Sinh vién thuc hién: Nguyén Hoang Y 20, Hudng dan: TS. Phan Minh Dtc

[Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]

[ Formatted: Centered

)

[Formatted: Font: (Default) Times New Roman, 16 pt, Bold ]

[Formatted: Font: 16 pt

)

[Formatted: Font: 13 pt

[ Formatted: bang

[Formatted: Font: (Default) Times New Roman

[Formatted: Font: (Default) Times New Roman




Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger « [Formatted: Font: (Default) Times New Roman, 12 pt, Italic J

[ Formatted: Centered

]

3.Toa d¢ trong tim xe, cabin, thung xe.
3.1.Toa d¢ trong tim ciia xe

— Trong luong khong tai ciia Ford Ranger: G,=3200 (kg)
— Trong lwong thung ché hang va hang hoa trén thung: G, =1300 (kg)

— Xac dinh toa d0 trong tam cua 6 t6 Ford Ranger theo chidu doc cua xe

Ta c6 cong thuc xac dinh toa d6 trong tam X ctia n vat co khéi luong m, va toa do

X, nhu sau:

> x.m,
X =E——(mm)
>G

i=1

Trong truong hop nay ta chon gbc toa do O tai vi tri gitra banh xe va mit duong khi
do6 ta co gia tri sau:

x,=0[mm] ,x,=L =3220[mm]
m,=1590(kg), m, =1610(kg)

Vay: Toa do trong tim clia 6t6 satxi tai Ford Ranger theo chiéu doc cua xe co
gia tri la:
_xm, +x,.m
G

X

_0.1595+3220.1605
3200

=1200(mm)

Vay X=1200 (mm)
Dé cho chiéu dai, rong, cao ctia thing xe 1an luot 1 DXxRxC: 1500x1150x550
Gia sir thing xe 14 hinh hop chit nhat va gdc toa do dat ¢ truc trudc
Vay toa do trung tam twong doi trong hé toa do riéng ciia hinh hop chit nhit:

Vi tri bt dau gén thung xe dén gbc toa do X,=2600 (mm)
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X, L 1500 =750(mm)
2 2

ym s =0 = 575(mm)

zth:g _330_ 225(mm)
2 2

—Khoang cach tu toa dJ trong tdm dén géc toa do0 la:

X pung = Xy T X, =2600+750=3350 (mm)

tdthung 1l
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

CHUONG 5: PHUONG PHAP TINH TOAN PHAN TU HU'U HAN
VA PHAN MEM MO PHONG.

1.Gi6i thiéu phwong phap phin tir hiru han trong phan tich két ciu

Su tién bd cua khoa hoc, k¥ thuat doi hdi nguoi ky su thuc hién nhitng d& an ngay
cang phtc tap, dat tién va doi hoi d chinh xé4c, an toan cao.

Phuong phép phan tir hitu han (PTHH) 12 mot phuwong phap rit tbng quat va hiru
hiéu cho 10i giai s6 nhidu 16p bai toan k¥ thuat khac nhau. Tir viéc phan tich trang thai ing
suét, bién dang trong cac két ciu co khi, cic chi tiét trong 6 t6, may bay, tau thiy, khung
nha cao ting, dim cau, v.v, dén nhiing bai toan ctia Iy thuyét truong nhu: 1y thuyét truyén
nhiét, co hoc chit 16ng, thiy dan hdi, khi dan hoi, dién-tir trudng v.v. V&i su tro gitp cia
nganh Céng nghé thong tin va hé théng CAD, nhiéu két ciu phirc tap ciing da dugc tinh
toan va thiét ké chi tiét mot cach d& dang. Trén thé gi6i c6 nhiéu phan mém PTHH nbi
tiéng nhu: HYPERWORK, NASTRAN, ANSYS, TITUS, MODULEF, SAP 2000,
CASTEM 2000, SAMCEF v.v.

Pé c6 thé khai thac hiéu qua nhirg phian mém PTHH hién c6 hodc ty xdy dung lay
mot chwong trinh tinh toan biang PTHH, ta cin phai ndm duoc co sé 1y thuyét, k§ thuat mo
hinh hoa cling nhu cac budc tinh co ban ciia phuong phap.

1.1. Qui tiic chia mién thanh cac phén tir

Viéc chia mién V thanh cac phéan tir V*phai thoa man hai qui tic sau: Hai phan tir
khac nhau chi c6 thé c¢6 nhitng diém chung nim trén bién cta ching. Didu nay loai trir kha
ning giao nhau gitra hai phan tir. Bién giéi gitra cac phan tir c6 thé la cac diém, duong hay
mat Tap hop tat ca cac phan tir V' phai tao thanh mot mién cang gn véi mién V cho trude
cang tot. Tranh khong dugc tao 16 hdng giita cac phan tir

bién gidi bién gidi bién gidi

Hinh 5. 1: Cdc dang bién dang chung gitta cdc phan tiv

1.2. Céc dang phén tir hitu han.
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C6 nhiéu dang phan tir hitu han: phan tor mot chidu, hai chiéu va ba chiéu. Trong
mdi dang do, dai lugng khao sat co thé bién thién bac nhit (goi 1a phan tir bac nhit), bac
hai hodc bac ba v.v. Dudi day, ching ta lam quen voi mot sb dang phén ti hiru han hay
gap.

— Phén tir mot chiéu

Phén tir bac nhat Phén tir bac hai Phén tir bac ba

— Phén t&r hai chiéu

ANFAYS

Phan ttr bac nhat Phén tir bac hai Phén tir bac ba
— Phén tt ba chiéu

Phén tir tr dién

L5

Phén tir bac nhat Phin tir bac hai Phén tir bac ba

— Phén tir ling tru

Selardia

Phin tir bic nhét Phén tir bic hai Phén tir bic ba
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2.Téng quan vé phin mém Hyperwoks va irng dung trong mé phéng két ciu khung

xe.

2.1.Giéi thi¢u vé phan mém Hyperwork «
Hyperworks 1a mot trong nhirng phan mém CAE ndi tiéng va dugc img dung trong

nhidu linh vyc v6i kha nang phan tich chinh xac dya trén phuong phap phén tir hitu han.

Hyperworks gitip cac doanh nghiép cac trung tim nghién ctru nang cao chét luong, giam

chi phi, nang cao ning suét. Giup t6i wu hoa qua trinh thiét ké va san xuét.

Hyperworks cung cp giai phap toam dién nhit mé ra giai phap CAE trong nén cong
nghiép, bao gdm ca mé phong phén tich, quan 1y dit liéu tuyén tinh va phi tuyén, téi uu
hoé c4u tric, cdu tric chit 1ong, su tuong tac giita cac vat thé, va nhidu tng dung d6i voi
cac co cau.

2.2.Cong dung ciaa phé“m mém Hyperwork

Phan mém Hyperworks 12 mét trong nhitng phdn mém phan tich CAE ndi tiéng va
dugc tng dung trong nhiéu linh vic voi kha ning phan tich chinh xac dya trén phuong
phép phan tich phan tir hiru han. Phin mém Hyperworks gitip cac doanh nghiép cac trung
tam nghién ctru nang cao chét lugng, giam chi phi, ning cao ning suat. Ung dung phan
mém hyperwork vio tinh toan, kiém bén chi tiét canh ctra trén 6 t6.

HyperWorks 1a nén tang mé phong c6 kién trac mé toan dién nhét cung cép cac
cong nghé hang dau dé thiét ké va tdi uu cac san pham mot cach sang tao va c6 higu qua.
HyperWorks bao gom cac cong cu mo hinh hoa phan tir hitu han, phan tich va téi wu héa
céc chu trac, luu chit, hé da vat thé, dién tir va vi tr dng-ten, phat trién cac mo hinh
co sd, phan tich cac hé da moi trudong [4]. Phin mém HyperWorks dugc sir dung rong rai
véi cac mo-dun chinh: Hypermesh, Motionsolve, Radioss, Optistruct, Hypergraph. Quy
trinh tinh todn dugc mé ta tng quat nhu so dd dugc thé hién trong Hinh

2.3. Gi6i thiéu vé Hypermesh.

J\ ALTAIR
HYPERMESH

Hinh 5. 2: By cong cu mé hinh hod Hypermesh
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

HyperMesh 14 b6 tién xtr 1y tién tién hang dau danh cho qué trinh mé hinh hoa c6
d6 trung thuc cao. Kha nang tao ludi nhanh chong va chét lugng chinh 1a diém cét 16i ciia
HyperMesh. Giai phap mé hinh hoa nay cung cap cic cong cu lip rap mo hinh tién tién hd
trg viéc tao va lap rap cac md hinh phirc tap, ngodi ra viéc mé phong cac chi tiét da vat
liéu duge hd tro bai cac cong cu tao, chinh sira va hién thi nang cao. Qua trinh thay dbi
thiét ké duogc thuc hién thong qua mé hinh ludi va bién ddi hinh hoc.

HyperMesh dugc hang ngan khach hang trén thé gidi sir dung dé tao va quan 1y mé
hinh cua ho, véi kha ning tuong thich vi cac phan mém CAD phd bién hién nay va hd tro
céc phan mém CAE khéc 1am cho né tré thanh mét giai phap hoan hao cho phan 16n cac
nganh va linh vuc

2.3.1. Piém ndi bat ciia san phim
Thuét toén tao ludi 2D va ludi 3D 1lién mach, tao va kiém soét ludi tw dong hodc thu

cong.
—  Tuong tac tdt véi cac phan mém CAD.
—  Hb tro cac md hinh da vat liéu — V4t liéu composite.
— Tuong thich véi cac bd giai phd bién hién nay.

Quan 1y cac cum chi tiét phirc tap thuc ddy xay dung mé hinh chung.

2.3.2. Logi ich ciia Hypermesh

— Kién tric thiét ké mo :Giao dién nguoi dung tuong thich véi cac phan mém CAD
va CAE hién nay, HyperMesh phul hop v6i bat ky méi truong mé phong nao.

— Tao ludi chét Iuong cao va nhanh chong :Cung cép mdt b cong cu dé tao mo hinh
ludi tir don gian dén phtic tap, hd tro cac cong cu tao va hiéu chinh ludi tw dong
hodc thu cong.

— Xay dung mé hinh va lip ghép: Giai phap quan 1y md hinh chi tiét va mé hinh 1ip
ghép lién két hai chiéu téi PDM cho phép nhdp hodc xuét dit liéu mot cach lién
mach, tao diéu kién cho sy tuong tac gitta cac nhom trong va ngoai nudc.

2.3.3.Tinh néng tao lwéi HyperMesh

~ Hypermesh c¢6 mét cong cu dé st dung dé xdy dung va chinh stra cac m6 hinh CAE.
Doi voi viée tao cac mo hinh 2D va 3D, nguodi dung cé quyen truy cdp vao cac tinh nang
tao ludi cling nhu mo-dun tao ludi ty dong manh mé ciia HyperMesh.

— Ludi tng dung

—  Ludi phu bé mit.

- Ludi dang khbi.

— Luéi tetra Lu6i CFD cho mé phong luu chit
— Tao lu6i mo6 phéng am hoc

— Tao ludi Shrink wrap Ludi SPH

— Ludi bé mat
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2.3.4. Kha ning tuwong tac

CAD HyperMesh c6 cac trinh doc truc tiép cac dinh dang CAD phd bién hién nay
nhu ACIS, CATIA V4/V5/V6, 1GES, Inspire,q Intergraph, JT, PARASQLID, PTC Creo,
SglidWorl§s, STEP, Tribon, NX, cac cong cu d¢ hi¢u chinh hinh hoc vé 161 nhu khe ho, cac
bé mat chong chéo nhau gay sai 1éch cho qua trinh tao ludi chat lugng cao.

2.3.5. Tuy chinh trong HyperMesh

Tty chinh cac thanh cong cu théng qua giao dién kéo tha dé sir dung, hiéu chinh cic
phim tat. Tao cac ing dung tily chinh dugc tich hop hoan toan trong HyperMesh. Trinh
bién dich dau vao cac bo giai khac nhau: Ngudi dung c6 thé mé rong giao dién hd tro cia
HyperMesh bang cach thém céc trinh dich dau vao dé doc cac dit liéu phan tich khac nhau.
Trich xudt ra cac bo giai: HyperMesh cho phép xuit di liéu sang cac dinh dang khac nhau
cho cac bg giai twong ung.
2.3.6. Twong tac cac b giai CAE

HyperMesh cung cép céc cong cu hd trg nhap va xuét truc tiép cac bo giai CAE phd
bién hién nay nhu Abaqus, Actran, Acusolve, Adams, Ansys, CFD , Moldex3D, Moldflow,

Motionsolve, Nastran MSC, Nastran NX, Optistruct, Pam-Crash, Radioss, Samcef,
Simpack, StarCD, LS-DYNA, Madyno, Marc, Fluent.

2.4. Giao dién, thao tic co ban Hyperworks

| | e
“RERET

%% e W EaEs|| .

o £ s

Hinh 5. 3: Giao dién ban dau Hypermesh
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2.4.1. User profile
[

Customize user interface:

Application, Hypertesh -

C Diefaull (Hyperesh)

' RADIOSS [Radossziiz -]
& OptiStuct

€ Bbaqus [sandwssn =]
€ Actran

C Ansys

) Exodus [sesso <]
£ Labyna [opordsri_pan ~]
£ Madymo [Megmen =]
« Mare [Macs ]
£ Nastran [Wastwemise =]
¢ Pamerash [Fanciashziznie <
£ Pemas

" Samcef

¥ Alwaps show at start-up

Cancel
Hinh 5. 4:User Profile

Mo va luu file trong Hypermesh

o
&M Tag 1 file moi

o Open , ]
& :M¢ 1 file c6 san

Pd* e Luu file
i Import

’ :Nhap 1 file tir bén ngoai vao mdi truong Hypermesh

P

M Modsl
= : Nhép mot file Hypermesh

© ¢ Solver Deck
i SolverDec :nhdp 1 file FE

p .
&q’}‘ sometry :Nhap 1 file hinh hoc

iy Connect 5
@ Conectors, Nhép 1 file Connectors

’ Expart

- xuét file ra cac dinh dang file khac
S k-8
:M& 1 cira s6 User Profile
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2.4.2. Cac Panel 1énh trong HyperMesh

Hau hét cc chirc nang lam viéc trong HyperMesh(HM) duoc tép trung tai cac panel.
Ving panel duoc chia lam 7 trang, va trén mdi trang 13 nhitng panel cho phép sir dung tat
cé cac chire nang cia module HM. Hau hét tit ca cac thong tin lién quan dén viéc chia ludi

dbi tuong déu duoc dwa vao tai ving panel
— Panel Layout:
Trong HM c6 3 loai Layout

+Panel co ban
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EAEN nodas ;e x| o5 J
s | global system
= |
Hinh 5. 5:Panel co panel con bén trong
& :;a\nne ) - = [} o phane
e o = ‘ g S ————— o
- o
e
| i O 1+ |
"
Hinh 5. 6:Panel chir cac panel con va thém mét s6 tuy chon khdc
e with nodes with plane with surs sellinersecting surfs
¢ i swprs | —s — i - e =
© untim I fllcuts [ timboth
ot - wntvimme
. ==
Hinh 5. 7: Hinh Cdc céng cu trong lénh panel
— Trong panel Iénh c6 nhi€u nat nhan va tuy chon,
+Swiches-— ¥ : khi kich nut Switches, 1 ctra s6 pop-up xuat hién, chon 1 trong nhiéu
tuy chon
- . ;T
+Toggles- * . chon 1 trong 2 tuy chon c6 san

+Reset- M huy bo Iya chon

node

:Tuy chon mé rong. Khi nhan vao nit mau vang. 1 ctra s6 lya

+
chon mé rong xuat hi€n cung cap cac cong cu nang cao ho trg cho viéc chon cac doi
tuong:

by window onplane by geoms by domains

dizplaysd retnisve by group by adjacent

all seve by stiached bry include
reverse byid by cong by face by black
by collector by assems by sets by outputblock: by ply
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— (Cong cu chon ddi twong va mit phiang

hd | z-axis

SR 1« |

Current Direction/Plane
Hién thi truc, hay déi twong duoc
chon dé xac dinh hwéngimat

——

X,Y,Z Axis

Direction Switch
chon hwéng

xeevis r . Reset
] pr— v X-axis 14| €
_;:»mn Huy bé lwa chon
VRCO!
N1 N2 N3
——— Base
Chon diém dé dat
mat phang

N1,N2,N3: | IS 2 ) I NS 14 |

— Chon 2 node (N1 va N2) dé xac dinh chiéu tir N1 dén N2

— <
A

(4]
N2

L
N1

— Chon 3 node (N1,N2 va N3) dé xac dinh mit phing di qua 3 diém, chiéu duong
vudng goc mat phing tuan theo quy tic ban tay phai.

—_ -

(#) i*e \' b
\ : ;
\\\ i
~'=pp @)=
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2.4.3. Cic ché d9 hién thi .
— Element: «
® -+l AR oS-
ﬁ Shaded Elements and Mesh Lines @ “wiireframe Elements Skin Only
0 Shaded Elements and Feature Lines @ ‘wfireframe Elements
Iy Shaded Elements 3| Transparent Elements

Hinh 5. 8: Ché dg xe Element

2.4.4. Geometry (M6 hinh hinh hoc)

2 Auto

N =

Thanh céng cu Mask

Pugc dung dé 1am hién 1én hay an di cac d6i tugng duge chon

e MARK: 4n céc dbi trong dwoc chon
A

-jIUNMARK ADJACENT: 1am hién 1én cac ddi tuong nam ké can

gl UNMASK ALL: hién Ién cac d6i twong dang an
B MASK NOT SHOWN: 4n cic déi tuwgng ngoai vung quan sat

( ﬂ

— SPHERICAL CLIPPING: chi thyc hién dugc trong viung dugc chon
L
o 2 r 3

23 DISPLAY NUMBER: hién thi s6 tht tu ctia phan tir

REVERSE: dao chiéu hién thi giita cac d6i tuong nim ké can

FIND: tim c4c ddi tugng

] . ;
as¢ DISPLAY ELEMENT HANDLES: hién thi phan tir
}“BCDISPLAY LOAD HANDLES: hién thi ki hiéu diéu kién bién

= DISPLAY FIXED POINTS-hién thj cac diém c6 dinh
Model Browse
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| a7
°.$.% » & D

*= 1

Entities ID @ Include e | @~
H-la Azzembly Hierarchy

(-4, Beam Section Callectors (1)
-- & Components (100]

B { Load Colectors (4)

@ Load Steps (3)

= Materials (1]

* fige Properties (5]
-3 Titles (1)

Hinh 5. 9: Cong cu dé diéu khién cdc ché dg hién thi mé hinh
+Hién thi md hinh (Geometry) hay phén tir Element
+Thay d6i mau sic (click chudt phai)
+Thay dbi cac ché d6 hién thi ciia mé hinh (click chudt phai)
—  Sép xép dit liéu trong HyperMesh

Trong HM, cac dir liéu khac nhau (nhu mo6 hinh, vat li¢u, céc tai trong,...) s€ duogc dat
trong cac nhom khac nhau dé tao ra sy don gian trong viéc quan i cac dir lidu. Trong phin
mém HM, cac nhém khac nhau duge goi la cac Collectors.

— Collectors

HyperMesh c6 10 loai collectors khac nhau:
+Component: chita dyng md hinh va cac phan tir
+Multibody: Ellipsoids, Mbjoints, Mbplanes va cac cam bién
+Assembly: chtra 1 hay nhidu m6 hinh hay nhiéu mé hinh lap rap
+Load: chira cac didu kién vé tai trong va rang budc
+Property:xac dinh cac dic tinh dugce gan cho mé hinh hay phan tir
+Material: xac dinh vat liéu cta Property Collectors
+System: chira cac hé théng dwoc thiét 1ap boi ngudi sir dung

+Vector: chira cac vecto

+Beam Section: tiét dlén Cét ngang cla dﬁm [Formatted: Font: (Default) Times New Roman ]
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— Mot sb phuong phéap dé tao Collectors:

+Model Browser

Nhén cudt & ving trong ctia model Browser —> Create —> chon Collectors dé tao. Ngoai

ra, cOn c6 thé chinh stra, ddi tén, thay ddi s6 1D, mau séc hoac co thé x04 bo cac Collectors

da duoc tao

Expand &l
Collapse Al

Configure Browser

Hinh 5. 10: Pull Down Menus

Azzembly

Beam Section Collectar
Beamsection
Block
Component
Contact
Contact Surface
Cross Section
Curve

Feature

Field

Group

Include File
Laminate

Load Callector
Load Step
Material
Multibody
Output Block
Parameter

Plat

Ply

Property
Region

Rigid Body
Sensor

Set

System Collector
Vector Collector
Wiew

Tu Pull Down Menus —> Collectors —> Create —> chon Collectors
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Collectors | Geometry Mesh Connectors  Mated
assomies
Edt »|  Components
Assgn ’ Load Collectors
Delets » Vector Collectors
Card Edt 4 System Collectors
Dooarice ’ BeamSection Collectors
Rename
Renumber 4
Beoder 4
Color  Shift+ F1
Hinh 5. 11: Icon Toolbars
Collectors | Geometry Mesh Connectors Matey
assrbies
Edt »|  Compaonents
Assgn » | Load Collectors
Delete ’ Vector Collectors
Cad Ede 4 System Collectors
Qrganize § BeamSection Collectors
Rename
Renumber 4
Beoder »
Color Shift « F1
inkh L 11 1 T IS
A - [Formatted: Font: 11 pt ]
5 B 2 ; s B ) L. . . [Formatted: Normal ]
Cung co6 thé tao cac Colectors bang cach st dung céc icon trén thanh céng cu
Collectors:
B Bl B B * ,l. i |
e E e
3. Quy trinh mé phéng trén Hyperworks.
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Nhép va chinh sira mé hinh Xay dung bai toan

Z| [ O [es O
2 000 0 0 & 0f[m
2y 0 0 0 0 0 Affoy

Dénh gia két qua Giai bai todn (MT xir ly)

Hinh 5. 12Quy trinh thyc hién mé phong trén Hyperworks
3.1. Nhip va chinh sira mé hinh — Khiu nén ting ciia mé phéng

O buéc dau tién, md hinh 3D cta dbi tugng (trong hinh 1a mét vé€ tinh) dugc nhéap
vao HyperWorks.

M0 hinh nay c6 thé duoc tao tir phﬁn mém CAD (nhu CATIA, SolidWorks) va sau
d6 dugc chinh sira trong HyperWorks dé dam bao hinh hoc phit hop cho mé phong. Cac
chinh stra c6 thé bao gém lam sach hinh hoc (loai bo 1i), don gian hda mé hinh, hoic thém
céc dic tinh can thiét.

Chuan hoa don vi, toa 6 va ciu trac mé hinh: cin dam bao tinh nhit quan vé hé toa
d6, don vi va cac bé mit tiép xuc.Viéc lam sach va chinh sita mo hinh khong chi dé “dep”
ma 1a dé dam bao tinh kha thi cta roi rac héa va tinh dung din ctia mo hinh phan tir hitu
han. Mdt mé hinh chua dwge xtt Iy hinh hoc s& dé gay 18i solver hodc chia ludi phi vat 1y.

3.2. Xay duwng bai toan

Sau khi chinh stra hinh hoc, m hinh dugc chia luéi (meshing) dé tao ra cac phan tir
hiru han (finite elements). Trong hinh, vé tinh da dugc chia thanh luéi 3D, thuong 1a ludi
ttr dién hodc luc dién, dé chudn bi cho phan tich. .

Giai doan nay bién mé hinh hinh hoc thanh mé hinh toan hoc c6 thé giai bang may tinh.
Bao gf‘)m:

— Gan vat liéu (ddng hudng, di hudng, phi tuyén...)
— Gan diéu kién bién (gbi, lién két, truot...)

— Gan tai trong (tinh, dong, nhiét...)

— Chia luéi (mesh)
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Day la giai doan quan trong dé chuyén ddi bai toan vat ly sang dang roi rac, yéu cu
ngudi k¥ su phai hiéu sau vé umg xir co hoc ciia két cdu va quy luat vat 1y chi phdi. Mot
mo hinh phén tir hitu han t6t khong chi dua vao sé lugng phan tir ma con vao chét lugng
luai, loai phﬁn ta phu hop va chién luge mé hinh hoa hiéu qua.

3.3. Giai bai toan

Sau khi chay mé phong, két qua dugc phén tich. Trong hinh, két qua dwoc hién thi
duéi dang ban dd mau (contour plot) trén md hinh vé tinh, cho thay su phan b ciia mot
dai lugng vat 1y (c6 thé 1a ung suét, bién dang, hodc nhiét d§).Cac ving mau d6 va xanh
biéu thi gia tri cao va thép cua dai lugng duoc phéan tich.

Giai doan nay thé hién sttc manh tinh toan ctia HyperWorks, nhung may tinh khong
“ty thong minh”. K§ su mo phong phai chon ding loai bai toan, solver thich hop va kiém
soat quy trinh hoi ty, boi néu khong, du ¢c6 mo hinh dep va chia ludi tdt, két qua van vo
dung.

3.4. Panh gia két qua — Bién dir li¢u thanh théng tin ky thuat

D1t lidu tho tir solver (ing suit, bién dang, chuyén vi, tan s6...) duoc xir 1y thanh Kkét
qua truc quan bang db thi, biéu dd mau (contour plot), ban dd tmg suit. ..

Hiéu sai biéu dd mau: ving mau d6 chua chéc 12 nguy hiém nhét — can doc gia tri cu thé.

Két qua phu thudc nhiéu vao chét Iwgng mo hinh: néu didu kién bién sai hodc chia
ludi khong hai tu, Két qua s€ sai 1éch 16n. Cén thyuc hién kiém tra hoi tu (mesh convergence
test) va so sanh véi dit liéu thuc nghiém/Iy thuyét dé danh gia do tin cay.

Muc tiéu cudi cing ciia md phong 1a hd tro ra quyét dinh k¥ thuat, vi vay giai doan
nay can kién thirc nén vimng chic vé co hoc vat liéu va kha niang phén tich dir liéu k¥ thuat.
Mb phong khong phai chi dé “xem mau”, ma la dé xac dinh hanh vi thyc té, tiém an rai ro
va d& xuat cai tién thiét ké.
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CHUONG 6:PHAN TiCH PQ BEN KHUNG XE FORD RANGER

VA DE XUAT CAI TIEN

A

1.Xay dwng mé phong kiém bén khung xe ford Ranger trén phin mém Hyperworks.

1.1. Import md hinh vao phian mém.

EE"i:c9pMuna

Hinh 6. 1: Import mé hinh vio phan mém Hypermesh

Céc budc thuc hién

Trong thanh cong cy, vao File > Import > Geometry (nhu hinh minh hoa, biéu
tuong "Import Geometry" nam trén thanh cong cu).

HyperWorks (HyperMesh) h trg nhiéu dinh dang file m6 hinh nhu: IGES (.igs),
STEP (.stp), CATIA (.catpart), hodc cac file CAD pho bién khac tir phan mém nhu
SolidWorks, AutoCAD, hoac CATIA.

1.2. Midsurface: Pua vé mit phing trung binh

Budce thuc hién: Vao Geometry —>Midsurface. Tai muc nay ta chon auto
midsurface, offset+plane+sweeps va sorfed result
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Hinh 6. 2: Thanh céng cu Toobar thic hién thoa téc chuyén vé mdt phing trung binh
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Hinh 6. 3: Sau khi thuc hién midsurface

Budc nay chuyén d6i mé hinh hinh hoc ciia khung xe tir dang 3D (cac khéi hodc bé
mit c6 d6 day) sang dang 2D (mit trung binh) dé chuin bi cho phan tich phén tir hiru han
(FEA) st dung phan tir shell (phén tir vo).

Mit trung binh (midsurface) 1 bé mat nim giira d6 day cia cac cdu tric mong (nhu
thanh thép ciia khung xe), giup don gian héa mo hinh ma van dam bao d6 chinh xéac trong
phan tich.

Khung xe Ford Ranger thuong duoc lam tir thép mong 6 mm. Néu mo phong bang
phin tir khéi (solid elements), s& tén rit nhidu tai nguyén tinh toan.

Mit trung binh cho phép sir dung phan tir shell (2D), giam d6 phic tap, ting toc do
tinh toan, va vin mé phdng chinh xac céac hién twgng co hoc nhu udn, xodn, va bién dang.

1.3. Chia lwéi cho mo hinh

Budc thyc hién: Ta dung phim tit F12 (Automesh)
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Hinh 6. 4: Thanh céng cu toolbar muc chia ludi (phim tdit F12)

Chia luéi (meshing) 1a qua trinh phan chia m6 hinh hinh hoc (maét trung binh cua
khung xe) thanh cac phan tir hiru han (finite elements) dé chudn bi cho phan tich d6 bén
bang phuong phép phan tir hitu han (FEA) trong HyperWorks.

Muc tiéu 14 tao ra mot ludi phan tir (thuong 1a phén tir shell 2D) c6 kich thude va
chit lugng phtt hop dé mo phong chinh xac ing suat, bién dang, va cac hanh vi co hoc ciia
khung xe dudi cac diéu kién tai trong (nhu 2G, 1.5G, v.v.).

Ludi chét lugng cao dam bao Kkét qua phén tich chinh xac, déc biét tai cac khu vuc
phirc tap (mbi ndi, ving cong). Kich thudc ludi anh hudng truc tiép dén do chi tiét va thoi
gian tinh toan: ludi min hon ting d chinh xac nhung t6n tai nguyén hon.

Sau khi tao mit trung binh (Midsurface), chia ludi 1a budc tiép theo dé gan vat liéu,
ap dung diéu kién bién, va chay mé phong.

Chung ta can thiét 1ap nhirng thong sb sau:
— Kich thuéc phan tir (Element size):

Kich thu6c phan tir 1a d6 dai trung binh ciia mdi phén tir ludi (quad hodc tria). Gid tri
10 mm pht hop cho mé hinh khung xe Ford Ranger (chidu dai 5362 mm), cung cip su can
bang giita d6 chinh xac va hiéu suat tinh toan.

Lu6i véi kich thuée 10 mm du chi tiét d& mé phong cac thanh doc va ngang cia khung
thang, nhung néu c6 ving tng suét cao (nhu mdi n6i)

— Loai luéi (Mesh Type):

Gia tri (Mixed) -~ I e | :cho phép HyperMesh st dung ca phin
tir tr gidc (quad) va tam gidc (tria) dé t6i uu hoa ludi dwa trén hinh hoc ciia mé hinh.

Phan tir quad dugc wu tién vi chat luong tt hon (it sai s), nhung tria c6 thé xuit hién
& cac ving phtc tap (goc, mdi ni).
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— Size and bias, QI optimize, Edge deviation, Surface deviation, Connected features,
Interactive:
—  Size and bias: Diéu chinh kich thuéc va d6 ddc cia ludi.
— QI optimize: Téi uu hoa chat lugng ludi (aspect ratio, warpage).
— Edge/Surface deviation: Kiém soat d¢ léch cua ludi so vi canh hodc bé mit.
— Connected features: X Iy cac dic trung két ni.
— Interactive: Cho phép chinh sira ludi bang tay.
— Quy trinh thwc hién
— Vao Mesh = Create —>2D AutoMesh.

bat Element size = 10.0, Mesh type = mixed, Feature angle = 30.0, Vertex angle =
30.0, va chon Anchor nodes.

—>Nhén mesh dé tao ludi.

Néu luéi khong dat yéu cau, nhén reject va diéu chinh (vi du: giam kich thudc hodc
thay ddi goc).
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Hinh 6. 5: lwoi mesh sau khi chia
1.4. Kiém Tra chét ]u’o'ng lwéi « {Formatted: Space Before: 0 pt, After: 0 pt, Line spacing: }
v 1,5 lines
Trong HyperMesh, vao Mesh —> Check — Elements — Quality Index (hodc biéu
tuong "Check Elements" trén thanh cong cu).
R ohi - R@E § Com GG - B@ e S B | Formatted: Indent: First line: 0 cm, Space Before: 0 pt,
4ot b — v — After: 0 pt, Line spacing: 1,5 lines
eolar legend W idesl | M good | Bwen | D | Ewors |
[ cspley suenmary legend S | <
[~ aowiocve fxad and sharsd nodes
e e L ey ==
T (=] [P [ phorn gop [Formatted: Font: (Default) Times New Roman

[ Formatted: Font: (Default) Times New Roman

Sinh vién thuc hién: Nguyén Hoang Y 40, Hudng dan: TS. Phan Minh Dirc




[Formatted: Font: (Default) Times New Roman, 12 pt, Italic

[ Formatted: Centered

Hinh 6. 6:Thanh céng cu toolbar thao tdc trén Qalityinnex «

Formatted: Space After: 0 pt, Line spacing: 1,5 lines ]
After: 0 pt }

{Formatted: Indent: First line: 0,75 cm, Space Before: 0 pt,

[ e T

8 g e kb ek 20172 Ot
e Bt You Sotectes Geomery Meoh Cogrecty

RS % Sh-in

uwy | nos | Moas |
HesEes®

PR RS

[

3
T e
i

4

SESEIEIEIS
0000000000000 0000C000CR0

Shessesasss
SENENENEEEE0DONEENEEEEES -

i
&
999999999999999999999999 .

piaca ode smooh o akong sufacs
modtyhola & washars | iapsc T~ aowmavemert ool bowndary
=3 0 kemant & move mdroces
sode ogeize | und slamen
Smarmopiezs | contis wa claments

Hinh 6. 7: kiém tra chat hrong hedi

Trong HyperMesh,thanh kiém tra lui Quality Index (QI) hodc cac cong cuy lién
quan trong menu Check Elements. Day 1a noi hién thi cdc tiéu chi chat luong ludi (nhu
Aspect Ratio, Warpage, Skew, v.v.) va cho phép ban kiém tra, danh gia, va stra 10i ludi.

Cong cy nay cung cap giao dién tryc quan dé ban xem xét chit lugng luéi, x4c dinh cac
phan tir khong dat tiéu chuan, va thuc hién cac di€u chinh can thiét:

— Thanh kiém tra lu6i trong HyperMesh thuong hién thi céc tiéu chi sau dé danh gia
chat luong: i ) ) .

— Aspect Ratio (Ty 1¢ khia canh): Ty I¢ giita chiéu dai 16n nhat va nhd nhat cua phan
tir. Gia trj Iy tuong 1a gan 1, t6i da thuong 1a 5.

—  Warpage (D6 xo0én): Goc xoan ctia phin tir so véi mat phang Iy teong. Tdi da thuong

la 15°-20°.
—  Skew (D¢ léch): Mirc d6 1éch ctia goc phan tir so voi hinh vudng/tam giac 1y tuong.
Tdi da thuong 1a 45°.
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— Jacobian (Hing sb Jacobian): Po do bién dang hinh hoc cia phan tir. Tdi thiéu
thuong 12 0.7.

— Minimum Angle (Géc nho nhat): Goc nhé nhét trong phén tir, toi thiéu thuong 1a
20°-30°.

— Maximum Angle (Géc 16n nhit): Goc 16n nhét trong phan i, tdi da thuong 1a 135°.

— Element Size (Kich thuéc phan tir): Pam béao kich thudc pha hop (vi du: 10 mm
trong trudng hop ctia ban) va dong déu.

—  Stra 16i luéi:

-Tang d9 chi tiét ludi:

Néu nhiéu phén tir c6 Aspect Ratio hodc Skew cao, quay lai 2D AutoMesh va giam
kich thudc phan tir (vi du: tir 10 mm xudng 5 mm) tai cac ving 15i.

Piéu chinh Feature Angle hodc Vertex Angle (giam tir 30° xubng 15°) dé bit chi
tiét hon.

— Chinh stra thu cong:

St dung cong cu Interactive trong 2D AutoMesh dé kéo dai hodc di chuyén cac nit,
canh nham cai thién hinh dang phém tr.

— St dung Refine Mesh dé thém phén tir tai cac ving 15i.

— Téi wu hoa tu dong:

Str dung tuy chon QI Optimize dé HyperMesh ty dong diéu chinh ludi, giam sb luong
phan tir 15i.

place node smoath * | siong suace Elemant patching wan | pes | prev | o | -
‘modiy hole & washers spilicollapss edge T~ allow movvement oul of boundory. comp. 01 = 02 O seings

|
T | e ' mave midnodes Hniled = 0 ] e
node sprerate | % telled = 00 save faied
clementoptinzs | conbine ta slements splay resholds:
‘ 3 =
i good | il | worse
[ [ioder [ kg [Wrhenh gap

Hinh 6. 8: Thanh cong cu toolbar Iénh QI Optimize
— Kiém tra lai:

Chay lai Quality Index sau khi sira d& dam bao luéi dat tiéu chuén.
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Hinh 6. 9: LuGi dat chudn
R - [Formatted: Font: 11 pt ]
[Formatted: Normal ]
1.5. Lién két mo hinh
Vao Mesh > Create > Connectors (hogdc nhap biéu tuong "Connectors" trén thanh
cdng cu, nhu trong hinh anh).
Cong cu nay dugc st dung dé tao cac moi han (welds), cac két noi khac trong md
hinh.
(e D SR L 1)
=/ solidt 0 e
o @ Soin 1| AssEn 0§ e
7B Solid1 2 Ccad Edit 0P @
o/ B solid 3 " 0@ @
Q- Soiidh 4 #Ref Entities P@ e
-7 B Soiid1.5  Review 0@ @
8 5o B e 0§ @
[ I N @ e .
Mame Valu |solate Only =
Color SliEm
Include [tz Expand
Property it Collapse
M aterial Hed
Delete Diel
Delete Advanced
Empty
Configure Browser
Hinh 6. 10: Tao compoment méi hdn
Trong bang di€u khién Connectors, chon Weld 1am loai két noi.
— Spot Weld: Cho cac moi han diém tai giao diém (phu hop véi khung xe Ford Formated: Font: (Defaut) Times New R ]
‘ormatted: ront: erau Imes New Roman
Ranger).
ge ) [ Formatted: Font: (Default) Times New Roman ]
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Hinh 6. 11: Méi han lién két giita cdc chi tiét véi nhau
- [ Formatted: Normal ]
N [Formatted: Font: 11 pt ]
1.6. Tao thudc tinh.
1.6.1 Tao vat liéu
Céc budc tao vat liéu: Chudt phai - Creat - Material:
e
Beam Section Collector
P B
Configure Browser Component
Contact
Contact Surface
Cross Section
Curve
Featurs
Field
Group.
Inciude Fils
Laminate:
Load Collector
Load Step
Multibody
Output Block
Patameter
Plat
Ply
Property
Region
Fiigid Body
Sensor
Set
System Collector
Vectar Collector
View
Hinh 6. 12: Thao tac tao vat liéu trén thanh cong cu
Budc tao vt liéu trong HyperWorks (HyperMesh) 1a mdt phan quan trong trong
quy trinh phéan tich d§ bén cta khung xe Ford Ranger. Sau khi chia ludi, kiém tra chat
lugng ludi, va mo phdng cac moi han (bang RBE2/RBE3), budc nay nham gan thudc tinh
vat liéu (material properties) cho cac thanh phan ctuia khung xe (thanh doc, thanh ngang, ( Formatted: Font: (Default) Times New Roman )
[ Formatted: Font: (Default) Times New Roman ]
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mdi han) & md phong chinh xac hanh vi co hoc dudi cac didu kién tai trong (nhu 2G, 1.5G

x04an, v.v.).,(mo hinh khung xe véi cadc moi han)

Khung xe dang thang (ladder frame) thuong dugc lam tir thép cuong do cao (High-
Strength Low-Alloy steel - HSLA) dé dam bao d6 bén va d6 cimg. Cac moi han c6 thé co
cuong do thap hon do anh hudng cua nhiét trong qua trinh han.

B b Arer o Gt-tidu

Badng 6. 144: Thong sé vat vt liéu

Mat d6 va trong lugng riéng, g/cm3 7,85

Diém nong chay, "C 1494-1527
Nhiét dung riéng, (J/Kg.K) 473 at 20 °C
Modun dan h6i,GPA 79

Ty 1€ Poison 0,3

Modun Young,GPA 206

Do thdm tir, mm2/s 13,9

— Mo6-dun Young (E): 210 GPa (210,000 MPa).

— Hé s Poisson (NU): 0.3.
— Ty trong (RHO): 7850 kg/m?.

— Cuong do chay (Yield Strength): 245 MPa (tbi thiéu theo tiéu chuan JIS G3101).

— Cuong d¢ kéo (Tensile Strength): 400-510 MPa.

Tiéu chuin: Thép SS400 duoc san xuét theo tidu chuin JIS G3101 (Japanese Industrial
Standard), mt tiéu chuan cong nghiép Nhat Ban danh cho thép can nong dung trong két

cau chung.

Phén loai: Day 14 loai thép carbon thip (low carbon steel), thudc nhom thép két ciu
thong dung, khong chira hop kim dac biét.

+Gan thong s6 cho vat liéu

+@Gan céc thong 6 E,G,RHO tuong trng cho vat li¢u

45
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Hinh 6. 13: Gdn théng s6 E,G, RHO

1.6.2. Tao bé day cho khung xe
Chudt phéi — Creat —»Property

Expand Al Beam Section Collector (.53 Properies (6)
Collpse & Beamsection " TEE D =
Block. oD ' n
Configure Browser Component e = :
= Contact 2 . - 0
Contact Suiface - .- ’
Cross Section eam
Curve propertyl s @ 0
Feature B Thies (1]
EEM Name Value
i Solver Kepnord  PSHELL
nelude File
N TE5
Laminate ‘Da’”a :
Load Callector o
Load Step olar
Materal Include [Master Model]
A -
2 Multibody Defined ]
Output Block. Card Image PSHELL
Parameler Material (1) 85400
Plat User Comments Hide In Meru/Export
P T 65
MIDZ_opts (]
egion 1n2_13 B
Figid Body MID3_opts B
Sensor 5T
Set NSM oo
: System Collector 21
(8@ Colector zz
View = Dffset_opts MID4

Hinh 6. 14: Thao tdc tao bé day cho cdc chi tiét khung xe

— Dung cho ludi 2D (thanh doc, thanh ngang) ctia khung xe Ford Ranger.

— Loai thudc tinh: PSHELL (thudong dung cho phan tir shell trong phan tich tuyén
tinh).

— Cén dinh nghia d6 day (thickness) va vt liéu (thép SS400).

Thugc tinh (nhw PSHELL cho ludi 2D, PRBAR cho mdi han RBE2/RBE3) dong
vai tro trung gian dé lién két vat li€u (thép) voi cac phan tir cia md hinh (luéi 2D, moi
han).
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Diéu nay cho phép solver (nhu OptiStruct) hiéu dugc céc dic tinh co hoc (d6 cling, d6 bén)
clia timg phan tir khi tinh toan (mg suat, bién dang.

Khi gan thugc tinh "Shell SS400 Smm" (d¢ day 5 mm, vat liéu SS400) cho ludi
2D, solver biét ring cac thanh doc va thanh ngang cta khung xe c6 d6 day 5 mm va dugc
lam tir thép SS400, tir d6 tinh toan chinh xac phan tng ctia khung dudi tai trong (nhu 2G,
1.5G x04n)

) Thudc tinh, djr}h nghig cac thong s6 hinh hoc (do da‘ly, duong kinh, dién tich mat
cat), phan anh thiét k& thyc t€ ciia khung xe Ford Ranger. Di€u nay dam bao m6 phong sat
véi thuc té, gitip du doan chinh xac hanh vi cia khung xe dudi cac diéu kién tai trong.

RACFE s wTuNAD;

Hinh 6. 15: Cdc chi tiét dam ngang, doc sau khi gan bé day
1.7. Tao RBE2

RBE2 (Rigid Body Element 2) 1a mét phan tir thanh ctng (rigid) dugc st dung dé
moé phong mdi ndi cimg (rigid connection) giita cac nit (nodes) trong mo hinh. N6 dam
bao rang cac nit duogc két ndi s& di chuyén dong bd véi nhau, duy tri mdi quan hé tuyén
tinh vé chuyén vi (displacement) va quay (rotation).

1.7.1 Tao RBE2 cho gi4 d& nhip
+Vao tab 1D trén thanh cong cu (hodc Mesh > Create > 1D Elements).

+Trong menu Create, chon Rigids > RBE2

+Nhén Update dé tao RBE2. Cac duong thang (spider-like connections) tir nit trung
tam dén cac nat phu thudc, biéu thi moi ndi cimg.
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Hinh 6. 16: Thanh toolbar thuc hién tao RBE2

Str dung cong cu Nodes dé chon mot nut 1am nat trung tam tai diém tAm cua bu-

16ng ndi nhip va khung xe.

RIrrEcosvunaa;iii

PESRL N DET N R e

o0 o | oo oot T

e o T gt T

Hinh 6. 17: RBE? tai gia do nhip

1.7.2. Tao RBE 2 thiing xe
— Duya vao tao do trong tdm thung xe dé tao RBE2

+Vao tab 1D trén thanh cong cu (hodc Mesh > Create > 1D Elements).

+Trong menu Create, chon Rigids > RBE2

— Nut trung tim (Independent Node): Chon nit tai trung tim ciia mdi diém gin (toa

do trong tam)

— Nut phy thudc (Dependent Nodes): Chon cac niit trén bé mat thung xe va khung

gim xung quanh diém gén.
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Hinh 6. 18: RBE? tgo toa d¢ trong tam khung xe
. «~ [ Formatted: Font: 11 pt J
{ Formatted: Normal 1
1.7.3. Tao RBE2 thung cabin
Cabin ctia Ford Ranger dugc gan v6i khung gm qua cac diém c6 dinh & day cabin
(céc vi tri bu-16ng tai hai bén va trudc/sau). Mdi diém gan s& can mot RBE2 dé mo phong
mdi ndi cimg.
Hinh 6. 19:Cac vi tri day khung cabin
Trong ctra sb RBE2, nhép vao Create.
St dung cong cu Nodes dé chon hodc tao mot nit 1am nat trung tam tai diém gén
(tam bu-16ng ndi cabin véi khung).
[Formatted: Font: (Default) Times New Roman ]
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Hinh 6. 20: RBE? tao tog d¢ trong tdm thung xe

1.7.4. Tao RBE2 dgng co
Vao tab 1D trén thanh cdng cu hodc Mesh > Create > 1D Elements.

Chon Rigids > RBE2.

Str dung cong cu Nodes dé chon hodc tao mot ndt 1am nat trung tam tai diém ga‘in
tam cua bu-16ng ndi gia d& dong co véi khung).

Hinh 6. 21: vi tri gdn bulong déng co

}I\ ] : P ] ] ;A
Chuyén sang phan Dependent Nodes trong cira s6 RBE2.

Chon c4c nit trén bé mat dong co (hodc khéi dong co) va khung gém xung quanh
diém gin (vi du: cac nut trong vong tron 5-10mm quanh bu-16ng). C6 thé chon thu cong
hoéc chon mot vung bé mat (surface) dé HyperMesh tu dong xac dinh cac nat.
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Hinh: RBE2 d6ng co
1.7.5. Tao thanh Beam.
Thanh beam don gian héa mo hinh, gidm thoi gian tinh toan so véi ludi 2D/3D,
nhung van md phong dugc kha ning chiu tai (ubn, xoan).
Mesh > Create > 1D > HyperBeams (hoac nhap bi€u tuong "1D Elements" trén
thanh cong cu).
rerohh RO ¢ 2w 0@ 0m -FP eSO BN ,,,V[Formatted: Keep with next ]
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Hinh 6. 22: Thanh cong cu toolbar tao thanh beam - { Formatted: Caption, Left, Line spacing: single ]
Chon ntt thu cong tai 2 dau thanh Beam:
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Hinh 6. 24: Thanh Beam tai vi tri gidm chin cau triedc

1
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1.8. Gia 1ap khoi lwong

Thém khéi lwong tap trung dé dai dién cho trong luong xe, va sau d6 ap dung gia toc
Tao compoment

Vao Mesh > Create > 0D > Masses (hoic nhép biéu turong "0D Elements" trén thanh
cong cu Mesh).
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Hinh 6. 25: Céng cu nay cho phép tao phan tir idi trung lap ( concentrated mass)
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Hinh 6. 26 :Ddt khoi lwong tai cac vi tri « [Formatted: Caption, Left, Line spacing: single

1.9. Pit diéu kién bién.

1.9.1. Tao SPC

SPC 1a rang budc don diém trong phan tich phan tir hiru han (FEA), dugc st dung
dé ¢b dinh cac do tw do (displacements) tai cac nut hodc diém cu thé trén mo hinh. Trong
truong hop nay, viéc tao SPC tai cac vi tri tam banh xe nhim mo phdng viéc ¢ dinh banh
xe voi mat duong hodc truc, dam bao khung xe khong di chuyén tu do trong cac diéu kién
bién nhu sap hd, quay vong, hodc phanh gip.

Cac budc tao SPC:

— Trong panel Load Collectors, nha”ip chudt phai va chon Create dé tao mot bo suu tap
tai moi.
— bit tén SPC va chon nhu trong hinh anh.
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Hinh 6. 27: Tao SPC trong Load Collectors

< { Formatted: Caption, Left, Line spacing: single ]

— Pam bao Card Image dugc dit 1a None hoac SPC (tuy tuy chon solver)
— Vao menu BCs > Create > Constraints.

— Chon Load Collector 1a "SPC_Wheels" vira tao.

— Chon cac nut tai tim banh xe bang cach sir dung cong cu Nodes Selector.
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— Hinh 6. 28: Ngam SPC tai tam banh xe
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1.9.2. Trwong hop banh xe sip hd

Iz LA Lollectars 4]
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- Load Steps (3)
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Hinh 6. 29: Diéu kién bién gdn cho truong hop banh xe sap ho

Vi tryc Y 1a thing dimg, gia tri N2 = -2.0 md phong lyc va cham thing dimg (huéng
xudng dudi) véi gia toe 2.0G. Vi khi banh xe roi vao 6 ga, luc tac dong thang dimng c6 thé

dat 1-3G tuy do sau va toc do.

N1 = 0.0: Khong c6 luc doc xe, pht hop vi sap hd cha yéu tao luc thing dimg.

N3 = 0.0: Khong c6 luc ngang, hop 1y néu va cham khong léch tim.

Luc -2.0G theo truc Y (thing dimg) mé phong tac dong manh khi banh xe tiép dat sau khi
sap hd, gay nén 16n 1én khung xe, didc biét tai gia d& giam chin.
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1.9.3. Truwdong hop quay vong
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Hinh 6. 30:Piéu kién bién doi véi truong hop banh xe quay vong
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Trong truong hgp quay vong, khung xe chiu tac dong tur lyc ly tdm (lateral force)
do chuyén dong cong va trong luc. Piéu kién bién dugc thiét 1ap trong HyperMesh mo

phoéng céc luc nay nhu sau:
+N2: -1.0 (tryc Y, luc huéng 4m, mo phdng luc ly tdm).
+N3: -0.5 (truc Z, lyc huéng am, mé phdng trong luc).

+N1 = 0.0: Khéng ¢6 luc theo truc X (huéng doc xe), vi quay vong chi yéu tao
lyc ngang.

1.9.4. Trudng hgp phanh gip

SE ;:‘Sm ; 5 E [Formatted: Keep with next ]
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Hinh 6. 31Diéu kién bién doi voi truwong hop xe phanh gap N [Formatted: Caption, Left, Line spacing: single

Trong truong hop phanh gap, khung xe chiu tdc dong chinh tir Iyc quan tinh do
giam toc dot ngdt. Picu kién bién duoc thiet 1ap trong HyperMesh mo phdng tai trong
nay nhu sau:

+N1 =-0.8: Truc X ¢6 gia tri 4m (-0.8), md phong luc quan tinh huéng nguoc chiéu
truc X duong. Pidu nay phan anh gia tdc giam tdc 0.8g, tinh hudng phanh gip
(thuong 0.6-1G tity vao ma sat 16p va mit duong).

+N2 =-1.0: Truc Y ¢6 gi4 tri 4m (-1.0), md phong luc ngang hoic sai 1&ch thiét 1ap.
Trong phanh gip, luc ngang khong phai 1a yéu té chinh, nén gia tri nay c6 thé 1a 15i

[Formatted: Font: (Default) Times New Roman
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+N3 =0.0: Truc Z (hudng thing ding) khong cé luc, cho thiy trong luc khong duogc
ap dung trong tai nay, c6 thé do cac tai khac bd sung.

2.Panh gia két qua va dé xuit phwong 4n cii tién két cAu khung xe

2.1.Trwong hop xe sip hd

T:Modal  Contol
Subcase 1{5a ho) : Satic Analyss : Frame 25

1: Mode
Subcase 1(5ap ha) :Static Anakysis : Frame 2

15738002

10496402
5243601
9o72E13

134560
Static Max. Value = 7.51

Hinh 6. 32: Két qud truong hop bdanh xe sdp hé «

Pai luong: D6 dich chuyén tong thé (Displacement Magnitude)

Gié tri 16n nhét: 7.51 mm tai node 134560

Trong truong hop mé phong sap h, khung xe dugc dat vao tinh huong phai chiu tai
trong 16n va bét ngo tir phia dudi do banh xe bi lot vao 6 ga hodc hé sau. Ket qua phéan tich
thé hién 13 hai yéu t6 chinh: do bién dang téng thé va phan bd ng suit Von Mises trén
khung.

Vé d6 bién dang, két qua bén trai cho thay gia tri dich chuyén 16n nhat 1a 7.51 mm
tai node 134560. Bién dang nay tap trung chu yéu ¢ vung gitra khung xe, gan cac vi tri lién
két v6i hé théng treo. Mau do trén biéu do cho thay cac khu vye nay 14 noi chiu anh hudéng
manh nhét cia luc tac dong tr dudi 1én. Mac du gid tri nay chua vuot ngudng gy nguy
hiém nghiém trong, nhung van ¢6 thé din dén bién dang déo cuc b néu lap lai nhiéu lan
hoic trong diéu kién duong xau kéo dai.

V& mit g suat, biéu dd bén phéi cho thdy tmg sudt Von Mises cuc dai dat toi

471.85 MPa tai node 117861. Day la gia tri vuot xa gioi han chay cua vat liéu SS400 (~245
MPa), ddng nghia vdi nguy co rit cao xay ra bién dang déo hodc pha hity tai ving chiu tai.
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Vi tri (g suét cuc dai nim ¢ khu vuc cong phia true khung, thuong 1 noi tap trung ung
sudt do hinh hoc va tac dong tai trong phire tap. Néu khong dugc gia cuong, day s¢ la diém
yéu dé bi nut hodc gdy trong thuc té.

Tir cac két qua phan tich trén, c6 thé két luan rang trong kich ban sap h6, khung xe
hién tai chua du kha nang chiu tai an toan. Pé dam bao do bén két ciu, cin xem xét tang
d6 day tAm tai cdc ving nguy hiém, bd sung gin ting cting, thay doi thiét ké mat cit khung
hodc lya chon vat liéu cé gidi han chay cao hon. Ngoai ra, viéc kiém tra thém v&i mé hinh
phi tuyén c6 thé giup danh gia rd hon nguy co bién dang déo trong diéu kién tai trong thyc
te.

2.2. trwdng hop quay vong

c 1: Mode

Subcase 2 (quay wong] : Static Analysis : Frame 2

TModel €
Subcase 2 (quay vong) : Statie Analysis  Frame 25

2

A

[ o 15786502
asei00 [ 14006102
1225802

= a1mEsn

L aseeon — 105002
E oo = 7s3E0n
24226400 & 7002600
14326400 52526401
7420 01 25016401
spaeq 17516401
1876812
Ma = 6261E400
Grids 135021 - 15768502
Min= 5240602

Grids 56281

76E12
ids 167107

135021
1" Static Max. Value = 6.26

Hinh 6. 33: Truong hop xe quay vong “

Trong truong hop md phong quay vong, khung xe phdi chiu tai trong bén 16n do luc
ly tam tac dong khi xe quay vong & toc d6 cao. Két qua mo phong cho thay mirc d6 bién
dang va tmg sudt khac biét so voi cac tinh hubng tai trong doc nhu sap hd.

V& bién dang, hinh anh bén trai cho thay d6 dich chuyén 16n nhét 13 6.26 mm tai node
135021. Bién dang phan b chii yéu & ving giita va hai bén suon cta khung xe — noi luc
ngang tap trung tac dong khi xe chuyén hudng. Mac di nhé hon so véi trudng hop sap hd
(7.51 mm), nhung day van 1a mét con sé dang chu y, dic biét néu xe quay gip ¢ téc do cao
hoic trén dia hinh khong bang phéng.

V& (g suat Von Mises, két qua bén phai thé hién gia tri cuc dai 13 157.55 MPa tai
node 73674. Mitc ing suét ndy tuy chwa vuot qua gidi han chay cua vt liéu SS400 (~245

Sinh vién thuc hién: Nguyén Hoang Y 61 Huéng dan: TS. Phan Minh Dirc

( Formatted: Font: (Default) Times New Roman, 12 pt, Italic |

[ Formatted: Centered

]

[ Formatted: Centered, Keep with next

[Formatted: Caption, Line spacing: single

[Formatted: Font: (Default) Times New Roman

[Formatted: Font: (Default) Times New Roman




Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger

MPa), nhung di & mirc twong ddi cao, can dugc theo ddi cin than. Ung sudt tap trung tai
cac ving ndi giita khung chinh va khung phu — khu vuc thuong xuyén chiu un xoén khi
xe chuyén huéng dot ngot.

Tdng thé, khung xe van trong giéi han lam viéc an toan nhung can t5i vu thém dé
tang kha nang chéng xoén va dam bao do bén lau dai khi xe van hanh & tc do cao hoic tai

trong 16n.

2.3.Truwdng hop phanh gip

1:Model  Cont
Subcase 3(phanh gap) : Static Analysis : Frame 2

1:Mads
MwonMises, Max) Subcase 3 (phanh gap) - SLatic Anakysis : Frame 2

[ 5448601

— a0t
= anosE0r
& s

256860

1.B4BE01
112864

a081E02

Max = 6888601
Grids B1135
Min = 4.081E-02
Grids 118089

Hinh 6. 34. Truong hop xe phanh gép <

Trong truong hop mé phong phanh gép, khung xe phai chiu tai trong doc dot ngot,
chu yéu tép trung tai cac diém két nbi giita cdu xe va khung chinh. Dt liéu mé phong cho
thdy bién dang va ung suit phat sinh twong d6i nho so véi cac tinh huéng nhu sap hd hay
quay vong.

Cu thé, hinh anh bén trai mé ta do dich chuyén tdi da 12 0.69 mm tai node 81135.
Bién dang nay xay ra chu yéu ¢ ving giita ciia khung — noi truyén lyc hdm tir hé théng
phanh qua céc lién két. So v6i cac tinh hudng khac, gia tri nay rét thip, chimg t6 khung c6
d cimg vitng cao va phan tng tdt trude luc phanh.

Hinh anh bén phai thé hién mg suét Von Mises cuc dai 1a 52.89 MPa tai node
122119. Mac du day la mtc thép s0 Vi gidi han chay cia thép SS400 (~245 MPa), nhung
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van c6 y nghia trong viéc danh gia ving tap trung Gng suat. Ung suat chii yéu xuét hién tai
cac diém ndi va thanh ngang — nhing noi c6 thay ddi hinh hoc hogc tap trung tai trong.

Tir két qua trén c6 thé rat ra két luan ring khung xe dap tng tt véi tai trong do
phanh gdp géy ra, v6i do dich chuyén nho va tmg suit phan bd déu. Tuy nhién, can luu y
kiém tra bén moi lau dai tai cic ving c6 (g suat tap trung, vi viéc phanh gap thudng xuyén
¢6 thé gay tich lily ing sudt theo thoi gian, anh huéng dén tudi tho cdu trac. Pay 1a mot
yéu tb quan trong trong thiét ké va kiém nghiém thyuc té khung xe.

2.4. D¢ xuit phwong 4n cai tién

Value = 471.85

Hinh 6. 35: Ung sudt tai gid do giam chin truong hop banh xe sap hé «

Khu vuc gia do giam chin chiu ung suét cao (471.85 MPa), vuot gidi han vat licu, cAn cai
thién. Tang bé day va di chuyén vi tri ra khéi ving cong 1a giai phap hop 1y, két hop gia cb
va kiém tra vét liéu. M6 phong lai trong HyperMesh dé dam bao tng suat giam xudng mirc
an toan.

2.4.1. Nguyén nhin gy ra tng suit cao tai gia d& giam chin
— Hinh hoc phtic tap: Ving cong tai gia d& giam chan tao ra higu tmg tap trung tmg
suét, noi cac luc duge truyén tir giam chan xudng khung xe khong duoc phan tan
déu.
— Tai trong 16n: Céc diéu kién bién nhu phanh gép (-0.8G theo truc X) va quay vong
(-0.5G theo truc Y) gdy ra chuyén dich trong lugng (weight transfer), tang tai trong
1én khu vyc nay, dac biét khi truc trude hoac banh xe phia ngoai chiu luc 16n.
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— Do day vat li¢u: B¢ day tai khu vyc nay mong (2,5mm), kha nang chiu tai giam,
dan dén tmg sudt vuot gisi han.

2.4.2. Pé xuit phwong an cai tién.
2.4.2.1. Tang dp day cuc bo
Tang bé day cuc bo tai khu vyc gid dd giam chan (noi c6 tmg suat toi da 471.85

MPa) nhim giam tng suét bang cach tang dién tich mit cit chju tai. Diéu nay giup phan
tan luc tot hon, giam nguy co hong hodc bién dang déo tai viing tng suit cao.

Tang do day vat li¢u tai khu vuc ting suét 16n (tr 2,5 mm [én 4,5 mm) dé tang kha
nang chiu tai, giam @ng suit.

THEO C
Chua cai tién

THEO C
Sau khi cai tién

: TS. Phan Minh Dirc
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2.4.2.2. Dich chuyén vi tri 15 gizm chén thoat khéi ving cong
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Hinh 6. 37:Vi tri 16 dwoc dich chuyén ra khoi vung cong < [Formatted: Caption, Left

Ving cong 14 noi dé xay ra hiéu tng tip trung umg suét do thay ddi hinh hoc dot
ngot. Hé s tap trung tmg sudt (Kt) tai ving cong c6 thé tir 2-3, lam ting Gmg suit cuc bd
(vi du: tir 200 MPa 1én 471.85 MPa).

Di chuyén 15 (gi4 d& giam chan) dén ving phing hon s& giam Kt xudng gan 1, gitip
(g suét giam dang ké, c6 thé xubéng dudi 245 MPa, nam trong ngudng an toan.
Giam tng suét cuc bd giup khung xe tranh bién dang déo hodc nirt tai ving gia d,

dic biét dudi tai trong 1p lai (phanh gap, quay vong, sip hd). Piéu nay ciing ting kha ning
chéng moi (fatigue resistance), kéo dai tudi tho khung xe.
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Ung suét toi da giam tir 471.85 MPa xudng 226 MPa, tirc giam khoang 52%. Gi4 tri
226 MPa nam trong ngudng an toan cia thép (ing suit chay 245MPa) dam bao khong c6
bién dang déo hoic hong.

Diéu nay cho thiy cac phuong an cai tién (ting d6 day cuc bd, di chuyén 16 ra khoi
ving cong, thém gia ¢d) dd hiéu qua trong viéc giam tap trung ng sut.

2.4.2.2. Rit bét vt liéu tai vi tri dw bén.

Céc vi trf ddm ngang 1,2,3,4, dang 1a vi tri du bén voi ung suit Von Mises ti da
dat 4.024E+01 MPa (40.24 MPa), va tbi thiéu 1a 1.607E+00 MPa (1.607 MPa). Céac khu
vuc tai 4 thanh dim ngang (cross members) cua khung xe, dic biét 1a vung giita khung, c6
g suét rat thdp (mau xanh duong, khoang 1.607-8.943 MPa), cho thdy cac thanh nay
khong chiu tai trong 16n trong diéu kién phanh gap.
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Hinh 6. 39: 4 thanh dim ngang truong hop phanh gcfg chua cdi tién

Hinh 6. 40: 4 thanh dam enang & trudng hop sép hé chwa cdi tién
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Hinh 6. 41:4 thanh dam neang & truong hop quay vong chura cdi tién - [Formatted: Caption, Left ]
Rt b6t vat liéu tai cac thanh ddm ngang 14 phuong 4n Lightweighting Design (t6i
uu héa trong lugng), nhdm giam trong luong khung xe, tiét kiém chi phi, va cai thi¢n higu
sudt, trong khi vin dam bao d6 bén va an toan.
Giam do6 day cua 4 thanh dam ngang (tir 6,5mm xubng 4 mm) tai cac ving c6 ng
suat thap.
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Giam d6 day tir 6,5 mm xudng 4 mm (giam khoang 38,5% d6 day) tai 4 thanh dim
ngang s& giam dang ké trong luong.

— Sép hé (225.99 MPa): Ung suit cao nhét tap trung tai cac diém gan banh xe (Grid
125685), khong phai tai thanh dim ngang. Cac thanh dam ngang c6 (g suét thip
hon (dudi 50 MPa), cho thdy ching khong phai 1a khu vyc chiu lyc chinh trong
truong hop nay.

— Quay vong (159.72 MPa): Ung suit t6i da tai Grid 33203 (gan gia d&), trong khi
c4c thanh ddm ngang van & muc thip (duéi 50-100 MPa), phu hop véi tai ngang.

— Phanh gap (40.24 MPa): Ung suat rat thap tai cac thanh dam ngang (1.607-8.943
MPa), chiing to giam d6 day khong anh huong dang ké dén kha nang chiu luc trong
trudng hop nay.

Viéc rut bét vat liéu tai 4 thanh ddm ngang tir 6,5 mm xuéng 4 mm la thanh cong, véi
ung sudt sau cai tién van an toan (dudi 50-100 MPa tai thanh dam, 225.99 MPa tai diém
yéu khac). Phuong 4n Lightweighting Design dat hiéu qua giam trong lwong ma khong anh
huéng 16n dén do bén.

3. Panh gia két qua phwong 4n cii tién khung xe

Két qua md phong trong HyperMesh cho truong hop sap hdsau khi cai tién gia d&
giam chén cho thiy tmg suét t5i da giam tir 471.85 MPa xudng 226 MPa, giam 52%.
Tru6e cai tién, (g sudt tai ving cong cia gia d& vuot gidi han vat lidu (250-400 MPa),
gdy nguy co bién dang déo. Sau khi ting do day cuc bo (tir 2,5 mm 1én 4,5 mm) va dich
chuyén 10 ra ving phing, ing suit phan bb déu hon, dao dong tir 50.22 MPa (mau xanh
lam) dén 226 MPa (mau do). Gia tri 226 MPa ndm trong ngudng an toan, ting do bén va
kha nang chéng moi.

125685
Static Max. Value = 225.990

200590
Static Min. Value = 0.000

Hinh 6. 444445 Khung xe truong hop sdp hé sau khi dwoc cdi tién <
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Rit b6t vat lidu voi két qua mod phong sau khi giam do day 4 thanh dam ngang tir

6,5 mm xubng 4 mm cho thiy hiéu qué rd rét. Trong truong hop phanh gip (Subcase 3),
(g sudt tai cac thanh dam rét thap (1.607-8.943 MPa), ngay ca khi giam d6 day 38,5%.
Véi quay vong (159.72 MPa) va sap hd (225.99 MPa), ting suit tai cac thanh dam van dudi
50-100 MPa, dam bao an toan. Phuong an Lightweighting Design nay giam trong luong
khung xe khoang 1-1.5 kg, tiét kiém chi phi ma khong anh hudéng dé bén. Tuy nhién, cin
kiém tra bién dang tong thé va phan tich moéi dé tranh rui ro dai han.

Céc phuong an cai tién dat hi¢u qua: gia do giam chan an toan hon voi ung suat

giam xudng 226 MPa, va 4 thanh dim ngang giam vat liéu thanh cong ma van bén viing.

Cén kiém tra thém bién dang, moi, va cac truong hop tai khac dé t5i wu hoa thiét ké.

4. Sw thay dbi khdi lwong sau cii tién khung xe

Khéi luong cta dAm ngang, gid d& gidm chin trude cai tién:

Bang 6.2: khéi luong chi tiét trude khi cdi tién

[ Formatted:

Font: (Default) Times New Roman, 12 pt, Italic ]

[ Formatted:

Centered ]

Formatted:

Normal, Line spacing: Multiple 1,2 li

Formatted:

bang

Hinh 6.46: Thanh dam neang 1

Chi tiét cai tién Khbi luong (Kg) Formatted: Font: (Default) Times New Roman, 13 pt

DAm neang 1 8.63 Formatted Table

Dﬁm neang 2 Lﬂ Formatted: Font: (Default) Times New Roman, 13 pt

Dﬁm neang 3 1 1»83 Font: (Default) Times New Roman, 13 pt
< | Formatted: Font: (Default) Times New Roman, 13 pt

Dam ngang 4 = ]6”87 ~ | Formatted: Font: (Default) Times New Roman, 13 pt

‘Gié do giém chan 14’18X2 Formatted: Font: (Default) Times New Roman, 13 pt

| Formatted:

(
(
(
(
(
: [ Formatted:
(
(
(
(

Normal, Centered, Line spacing: Multiple 1,2 li

0 A I G I A ) L) _J

| Formatted:

Font: (Default) Times New Roman, 12 pt, Italic

Font: 12 pt, Italic

Formatted:

Sinh vién thuc hién: Nguyén Hoang Y

72

Hudng dan: TS. Phan Minh Dic /

(

/ [ Formatted:
(
[ Formatted:

Font: (Default) Times New Roman ]
Font: (Default) Times New Roman ]




— [Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]

[Formatted: Centered }
Sriohi ROE P it - A®-@ Boim B
o b
Hinh 6.47: Thanh dam ngang 2 chuwa cai tién . [Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]
( Formatted: Font: 12 pt, Italic ]
eunlodhin BRES ¥
o = Z e I ey S—
= o AR
Hinh 6.48: Thanh dam ngang 3 chwa cai tién . [Formatted: Font: (Default) Times New Roman, 12 pt, Italic }
[Formatted: Font: 12 pt, Italic }

Formatted: Font: (Default) Times New Roman, 12 pt, Italic

sk R@S T

Formatted: Font: (Default) Times New Roman, 12 pt, Italic

Formatted: Font: 12 pt, Italic

( )
[ )
l )
Hinh6.49: Thanh dam ngang 4 chwa cdi tién [ Formatted: Normal, Line spacing: Multiple 1,2 li J
( )

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

« /

Sinh vién thuc hién: Nguyén Hoang Y 73, Hudng dan: TS. Phan Minh Dirc




Khoi lvong dam ngang, gid d& giam chan sau cai tién

Formatted: Font: (Default) Times New Roman, 12 pt, Italic

Formatted: Centered

Formatted: Font: (Default) Times New Roman, 13 pt

Bdng 6.3: Khoi lwong cdc chi tiét sau cdi tién

spacing: Multiple 1,2 li

Formatted: bang

(
(
—
{Formatted: Normal, Indent: First line: 1,27 cm, Line
(
(
(

Hinh 6.50: thanh dam ngang 1 da cdi tién

Chi tiét cdi tién Kh()l hIO'Il,(_’, (Kg) ‘| Formatted: Font: (Default) Times New Roman, 13 pt
Dém ngang 1 é,ﬂ Formatted: Centered
DAm ngang 2 49 “ \ { Formatted Table
.Dém neang 3 Lﬂ P ‘:\ | Formatted: Font: (Default) Times New Roman, 13 pt
Dém LnEans 4, e SN\ ::::::::: (F::tt?r(e;efault) Times New Roman, 13 pt
Gia do giam chan 14,64 x2 «\ d
\ Formatted: Centered
: ,\ Formatted: Font: (Default) Times New Roman, 13 pt

Formatted: Centered

Formatted: Centered

Formatted: Font: (Default) Times New Roman, 13 pt

Formatted: Centered

Formatted: Normal, Line spacing: Multiple 1,2 li

(
(
(
(
(
(
[Formatted: Font: (Default) Times New Roman, 13 pt
(
(
(
(
{

| Formatted: Normal, Centered, Line spacing: Multiple 1,2 li

[Formatted: Font: (Default) Times New Roman, 12 pt, Italic

SRR
LSRR

S

el R@s T R 8o P~ @S- F W

clemarts. - sloma. " wes o fissz71 283
ooty isas R
o aiens B AR

Hinh 6.51: Thanh dam ngang 2 da cdi tién

)

N [Formatted: Font: (Default) Times New Roman, 12 pt, Italic

)

( Formatted: Font: 12 pt, Italic

Formatted: Font: (Default) Times New Roman, 12 pt, Italic

" | Formatted: Font: 12 pt, Italic

Sinh vién thuc hién: Nguyén Hoang Y 74

Formatted: Font: (Default) Times New Roman

(
A
”;,’ [Formatted: Font: (Default) Times New Roman
/o
{

/

Hudng dan: TS. Phan Minh Dirc




xe-0 10 Ford Ranger

~— [Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]

[ Formatted: Centered }
@ Boiee -
et = sy ) v _- [Ziieve 237 |
atace YT T
[Formatted: Font: 12 pt, Italic 1
Hinh 6.53: Gid do giam chdn - [Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]
[Formatted: Font: 12 pt, Italic ]

Phuong 4n rit vat lidu tai 4 thanh dim ngang va giad d& giam chén da thanh cong,
véi tmg suét tai cac thanh nay ludn dudi 10-50 MPa trong moi trudng hop tai, khing dinh
khé ning t8i wu hoa vat liéu ma vin dam bdo an toan. Viéc ting d6 day cuc b tai gia d&

giam chén va di chuyén 13 ra khoi ving cong khéng chi gidm tng suit ma con cai thién do

bén tong thé, phu hop véi muc tiéu dé cuong vé cai tién két ciu khung xe Ford Ranger.

Két qua tinh khdi luong sau cai tién (dung cong cu Mass Calc trong HyperMesh) cho thiy { Formatted: Font: Bold
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Tinh toan kiém nghiém khung xe-6 t6 Ford Ranger N

CHUONG 7: KET LUAN VA PINH HUONG PHAT TRIEN

1.Két luan vé két qua nghién ciru

D4 an tot nghi¢p thuc hién phén tich va cai tién thiét ké khung xe Ford Ranger bang
phuong phap mé phong trén phin mém Hyperworks, tudn thu theo dé cuong da dé ra, bao
gdm céac ndi dung chinh: tong quan vé thiét ké khung xe, phan tich két ciu, t6i uu hoa vat
liéu, va dé xuat giai phap phat trién. Nghién ctru tap trung vao viéc mo phong va céi tién
khung xe dudi ba truong hop tai trong chinh 1a sap hd, quay vong, va phanh gép, ap dung
cac giai phap cu thé nhu rat bot vat liéu tai 4 thanh ddm ngang, di chuyén 16 ldp giam chén
ra khoi ving cong, va tang bé day cuc bd tai khu vuc gia d& giam chén. Qua qua trinh thyc
hién, d6 4n da dat duoc nhiing két qua quan trong, déng thoi x4c dinh cac han ché va dinh
hudng cai tién dé hoan thién thiét ké khung xe, dap (g muc tiéu t6i vu hoa két cau va hiéu
suat.

Két qua mo6 phong trudc va sau cai tién cho théy su cai thién rd rét vé do bén va
hiéu qua trong lwong cua khung xe. Pdi vé6i truong hop sap hd, ung suét tdi da giam tir
471.85 MPa xudng 226 MPa tai gia d& giam chin, nho viée ting d6 day cuc bo va di chuyén
16 ra viing phang, giam hi¢u g tap trung ing suat. Didu ndy dam bao (g sut nam trong
ngudng an toan (dudi 250-400 MPa), tang kha ning chiu tai va chong moi.. Bién dang t6i
da (8.06 mm) trong trudng hop nay ciing cho thy khung van duy tri d6 cimg t6t, pht hop
v6i yéu cau thiét ké.

Trong truong hop quay vong, tng suét tdi da giam con 159.72 MPa tai khu vuc gia
dd, trong khi bién dang t6i da 1a 6.67 mm. Viéc di chuyén 15 1ap giam chin da gitip phan
tan lyc tot hon, tranh tap trung g suat tai ving cong, dong thoi giit img suét tai cac thanh
dim ngang & mirc thip (dwdi 50-100 MPa). Trudng hop phanh gap dat ing suit t6i da chi
40.24 MPa, v6i bién dang ti da rit nho (khong dang ké), chimg minh hiéu qua cua viéc
rit bot vat liéu tai 4 thanh dAm ngang tir 6,5 mm xudng 4 mm, giam trong lwong khung xe
ma khong anh huong dén d¢ bén.

Phuong an Lightweighting Design tai 4 thanh dim ngang d thanh cong, véi g
suat tai cac thanh nay luén dudi 10-50 MPa trong moi truong hop tai, khang dinh kha ning
t8i wru hoa vat liéu ma van dam bao an toan. Viéc tang d6 day cuc bo tai gia do giam chin
va di chuyén 13 ra khoi ving cong khong chi giam tmg suat ma con céi thién do bén tong
thé, phu hop v6i muc tiéu dé cwong vé cai tién két cdu khung xe Ford Ranger. Két qua tinh
khéi lugng sau cai tién (dung cong cu Mass Calc trong HyperMesh) cho thdy giam dang
ké chi phi vat liéu, gop phan nang cao hidu suét va tiét kiém nhién li¢u.
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Tuy nhién, nghién ctru van ton tai mot sé han ché. Li hién thi Gng sudt t6i thiéu
trong mo phong sap hd can duge kiém tra lai ludi hodc solver. Bién dang t6i da (8.06 mm)
trong sap hd va quay vong (6.67 mm) can so sanh voi ngudng cho phép (thudng 0.1-0.5%
chiéu dai khung) dé dam bao do cimg tong thé. Ngoai ra, phan tich moi (fatigue analysis)
voi tai trong 1ap lai chua dugc thuc hién, 1a yéu tb quan trong dé danh gia do bén dai han.
Hiéu g nhiét hodc va cham manh ngoai mé phong ciing cin xem xét dé dam bao tinh
thuc tien.

Dua trén d& cuong, nghién ctru da hoan thanh cac muc tiéu: tong quan thiét ké khung
xe, phan tich két cdu qua HyperWorks, va dé& xuit phuong 4n cai tién. Hudng phat trién
tiép theo 1a thyc hién phan tich moi, thir nghiém thuc t& khung xe véi cac diéu kién tai
tuong tu, va tich hop céac giai phap gia ¢ (nhu gusset plates) tai cac diém tng suét cao
(225.99 MPa).

K&t luan, db an khong chi dat dugc muc ti€u t8i wu hoa thiét ké ma con mo ra hudng
nghién ctru sdu hon, dong gop vao viéc ning cao chét lugng khung xe Ford Ranger trong
tuong lai.

46515
Static Max. Value = 6.67

33203

Static Max. Value = 159.72

Trong truong hop quay vong, két qua md phong cho thiy tng suét toi da tai khu
vuc gia dd giam chén 1a 159.72 MPa, v6i bién dang t6i da 14 6.67 mm, phan anh hiéu qua
ctia viéc di chuyén 15 lip ra ving phiang va phan tan luc t6t hon. Cac thanh dam ngang, sau
khi rat b6t vat lidu tir 6,5 mm xudng 4 mm, duy tri (g suit & murc thap (dudi 50-100 MPa),
ching minh phuong 4n Lightweighting Design thanh cong ma khong anh huéng dén do
bén. Ung suét nay niam dudi ngudng an toan, phi hop vai tai trong ngang (N3 = -1.0G).

Sinh vién thuc hién: Nguyén Hoang Y 77, Hudng dan: TS. Phan Minh Dic /

[Formatted: Font: (Default) Times New Roman, 12 pt, Italic ]

[ Formatted: Centered

]

[ Formatted: Keep with next

8 [ Formatted: Caption, Left

[Formatted: Font: (Default) Times New Roman

[ Formatted: Font: (Default) Times New Roman




Tuy nhién, cin kiém tra bién dang téng thé dé dam bao d6 cting khong bi suy giam dang
ké. Hudng phat trién tiép theo 1a thuc hién phan tich méi va thir nghiém thyc té dé xac
nhan kha nang chiu tai lap lai, déng thoi xem xét gia ¢d tai cac diém ung suét cao néu can
thiét.

134560 125685

Static Max. Value = 8.06 Static Max. Value = 225.99

7 b WX

Déi vé6i truong hop sap hd, nghién ctru da dat dugc nhimng tién by déng ké trong*

viéc cdi tién khung xe Ford Ranger thong qua mé phong trén HyperMesh. Ung suét ti da
tai gia d& giam chén giam tir 471.85 MPa xudng 226 MPa sau khi ap dung cac bién phap
tang bé day cuc bd (tir 2 mm 1én 3 mm) va di chuyén 13 13p giam chin ra khoi ving cong.
Gi4 tri ndy nam trong ngudng an toan (dudi 250-400 MPa), dam bao khung xe khong bi
bién dang déo hodc hong khi chiu tai trong thing dimg cao (N2 = -2.0g). Bién dang t6i da
dat 8.06 mm, cho thiy d6 cing van dugc duy tri tot, pht hop v6i thiét ké thuc té. Tuy
nhién, 151 hién thi Gmg suét téi thiéu (1.691E+13 MPa) can dugc khic phuc bang cach kiém
tra lai ludi hodc solver dé dam bao d¢ tin cdy. Hudéng cai tién thém bao gém phan tich méi
dé danh gia do bén dai han va gia b thém tai céc diém ung suét cao néu can.
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Déi vai truong hop phanh gap, két qua mo phong cho thay tmg suét tdi da chi dat
40.24 MPa, v6i bién dang t6i da rit nho, phan anh hidu qua cua viée rat bot vat lidu tai 4
thanh dim ngang. Viéc giam do day tir 6,5 mm xudng 4 mm gitip giam trong lwong ma van
giit (ng suit tai cac thanh dim trong khoang 1.607-8.943 MPa, hoan toan an toan dudi tai
trong doc (N1 =-0.8G). Phuong an nay khong chi t81 wu héa vat 1iéu ma con cai thién hidu
sudt tong thé. Tuy nhién, cdn danh gia thém anh huong dén do cung khung xe khi bién
dang tang do giam d6 day. Huéng cai tién bao gdm phén tich méi dé dam bao do bén trong
diéu kién tai lap lai va kiém tra thuc té dé xac nhan két qua mé phong.

2. P& xuit hwéng phat trién va ing dung thuc té
2.1.Hwéng Phat Trién Tiép Theo

Dua trén két qua nghién cru cai tién khung xe Ford Ranger théng qua mo phong
HyperMesh, cac huéng phat trién tiép theo dugc dé xuét dé nang cao higu qua thiét ké va
dam bao tinh thyc tién:

— Phan Tich Moi (Fatigue Analysis):

Ba trudng hop tai trong (sap hd, quay vong, phanh gép) déu lién quan dén tai 1ap lai
trong thyc té. Can thuc hién phan tich moi trong HyperMesh v6i sé chu ky 16n (vi du:
1075 chu ky) dé danh gia do bén dai han cua khung xe, dic biét tai cac khu vuc gia d&
giam chin (ing suit t5i da 226 MPa) va 4 thanh ddm ngang (sau khi giam do day xubng

4 mm). Piéu ndy dam bao khung xe khong bi nirt hodc hong sau thoi gian sir dung kéo [ Formatted: Font: (Defout) Times New Roman

dai.
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— Téi Uu Hoa Bién Dang va Do Cung:

Bién dang t6i da ghi nhan trong sap hd (8.06 mm) va quay vong (6.67 mm) can dugc
so sanh v&i ngudng cho phép (thudng 0.1-0.5% chiéu dai khung). Néu vugt ngudng, can
gia cb thém tai cac diém yéu (vi du: thém gusset plates hodc ting ban kinh cong tai gia d&
giam chin) dé ting d6 cimg téng thé, dam bao an toan khi van hanh.

— Kiém Tra Cac biéu Kién Tai Khac:

Ngoai ba truong hop da mé phong, can xem xét cac tai trong thyc té khac nhu va
cham ngang (side impact), tai xoén (torsional load), hodc tai nhiét (thermal load) dé danh
gi4 kha ning chiu dung toan dién cua khung xe. Piéu nay giup mo rong pham vi img
dung cua thiét ké trong céc tinh hudng phuc tap.

— Tich Hop Cong Nghé Méi:

Ap dung vat lidu tién tién (nhu thép cudng do cao hodc hop kim nhom) dé thay thé
thép thong thuong, vira giam trong lugng vira ting do bén. Str dung céng cu t6i uu hoa
topo (topology optimization) trong HyperMesh dé tim ra thiét ké 1y tuong, giam vt li¢u
tai cac khu vuc khong can thiét ma van dam bao hiéu suit.

— Phét Trién M6 Hinh Toan Dién:

Mb phong hién tai tap trung vao khung xe, nhung can mé rong dé bao gdm cac hé
thong lién quan nhu hé thong treo, banh xe, va dong co. Didu nay giup danh gia tac dong
téng thé cua cac cai tién 18n hiéu suét xe, dac biét 1a kha nang giam dao dong va én dinh
khi van hanh.

2.2. Ung Dung Thue Té

Céc két qua va phuong phép cai tién tir nghién ciru ¢6 thé dugc ung dung trong
nhiéu khia canh thyc té, dong gop vao viéc phat trién khung xe Ford Ranger va cac dong
xe tuong tu:

—  San Xuat Khung Xe Tbi Uu:

Phuong 4n Lightweighting Design (rut vat liéu tai 4 thanh dim ngang, giam do day tir 6,5
mm xudng 4 mm) da giam trong lugng khung xe khoang 1-1.5 kg ma van dam bao tng
suét an toan (dudi 50-100 MPa). Ung dung nay giup tiét kiém chi phi vat lidu (udc tinh
10-20 USD mdi khung) va cai thién hiéu suit nhién liéu, phu hop véi xu huéng xe than
thién moi truong.

— Nang Cao An Toan va Po Bén:
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Viéc di chuyén 13 lap giam chin va ting bé day cuc bo da giam tng suat tai gia d tir
471.85 MPa xubng 226 MPa, dam bao khung xe chiu dugc tai trong khac nghiét (sap hd,
quay vong, phanh gép). Thiét ké nay c6 thé ap dung truc tiép vao san xuit dé ting d6 bén
va an toan, déc biét trong cac diéu kién dia hinh kho khin ma Ford Ranger thuong van
hanh.

— Thir Nghiém Thuyc Té:

Str dung két qua mo phong dé ché tao khung xe thir nghiém, sau d6 thuc hién cac bai
kiém tra thyuc té (crash test, durability test) véi cac diéu kién tai twong tu (sap hd: -2.0g,
quay vong: -1.0g, phanh gép: -0.8g). Diéu nay gitp xac nhan do chinh xac cia mé phong
va diéu chinh thiét ké trudc khi dua vao san xuét hang loat.

— Ung Dung Trong Dong Xe Khac:

Phuwong phép cai tién (Lightweighting Design, di chuyén 15, ting d¢ day cuc bg) c6 thé
duoc ap dung cho cac dong xe tai nhe hodc SUV khéc cua Ford hodc cac hang khac, dac
biét 1a nhitng mau xe can can bé'mg gitra trong lugng va do bén. Vi duy, Ford Everest hoidc
Toyota Hilux c6 thé tin dung phuong phéap nay dé téi uvu hoa khung xe.

— Hb Tro Phat Trién Xe Dién:

Vi xu hudng xe dién (EV) ngay cang phd bién, thiét ké khung xe nhe nhung bén 1a yéu
t6 quan trong dé tang pham vi hoat dong (range). Két qua nghién ctru c¢6 thé duoc ap
dung dé phat trién khung xe cho cac mau EV cua Ford, dam bao trong lugng nhe (sau khi
giam 1-1.5 kg) va d6 bén cao (ing suit dudi 250 MPa), hd tro tich hop pin ning ma
khong lam tang tong trong luong xe.
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