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Tém tit

Bai bao trinh bay nghién ctru tinh todn va kiém nghiém bén khung
gam xe dién HaUI-EV2. Trudc tién khung gim xe dién dugc thiét ké
bang phan mém Solid Work cho ra duoc hinh déng cta khung xe. Vat
liéu ché tao khung la thép CT3, dugc dua vao phfm mém Ansys, chia
ludi, dat cac lyc tac dung va cac diéu kién rang bugc, dua ra cac Kkét
quéa va thao luan. Trong thyc té thi c6 nhicu ché do tai tic dung lén
khung khac nhau. Nhung khi tinh toan, nhém nghién ctru lya chon cac
ché do tai nang nhu 1a ché d6 tinh toan tai, ché do phanh gip va ché do
khi mdt banh di qua mét mo dét cao 42mm dé kiém nghiém bén cho
khung. Céc két qua tinh toan bang cho thay khung xe dién HaUI-EV2
dam bao di bén va co thé dua vao ché tao mé hinh xe thuc té.

Abstract

This article presents the calibration and calculation of HaUI-EV2
electric vehicle’s frame. Firstly, the vehicle’s frame was designed by
Solid Work software. The material used in manufacturing was CT3
steel, which was inserted in the data input of the Ansys software,
meshed, placed the forces and fixed the points on the frame, and given
the results and discussed. In fact, there are many different loading
conditions when calculating the frame’s fatigue. However, the
research group has chosen the heaviest load modes such as the full
load mode, the fast deceleration mode, the full load mode when one
wheel passes through the 42mm high ground to test the frame strength.
Based on the results of calculations, the frame of the HaUI-EV2
electric vehicle meets the requirements of fatigue and that can be put
into the practical production.
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1. TONG QUAN NGHIEN CUU

Nhitng nam gan day cung vdi sy am lén toan cau, van dé 6 nhiem moi trudng, can ki¢t cac
nguon nhién liéu héa thach ma con nguodi da chuyén sang nghién ctru xe hybrid va xe dién. Céac
qudc gia trén the gioi dan dan st dung céc loai xe nay thay thé cho cac xe sir dung dong co dot
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trong thuan tiy. Cac qudc gia nhu My, Nhat, Chau Au... da dua ra cac ché tai phap luat vé tiéu
chuan khi thai dbi voi cac dong xe sir dung dong co ddt trong rat ngit nghéo nhu 1a Euro 6 [1] (&
Viét Nam hién tai 1a Euro 4 [2]) dé han ché su doc hai cua chat thai véi moi truong. Cac hang 6
t6 trén thé gioi bay gid ciing rat dau dau vé vin dé nay, ho nhan thy rang néu ct sir dung dong
co dbt trong st dung nhién li¢u hda thach thi khong thé tranh khoi viéc phai xa thai khi doc hai
ra mbi truong ma céac tidu chudn vé khi thai chic chin ngay mot ning cao, cho nén nghién ctru
va phat trién xe hybrid va xe dién méi 1a hudng di cho tuong lai.

Tai Viét Nam do céc tiéu chudn vé khi thai con thép cho nén dan dén viéc 8 phai chiu anh
huéng rat 16n tir khi thai 6 6. Nam 2016, 6 nhiém khong khi do giao thong van tai chiém 70%
[3] va Ha Noi chi c6 38 ngay c6 khong khi sach trong nam [4]. V610 lugng 6 t6 ngay cang tang
nhu hién nay thi nude ching ta s€ bi 6 nhiém ngay cang tram trong. Xét theo cac nguon thai gy
0 nhlem trén toan quoc hoat dong giao thong dong gop khoang 85% lwong CO. Chat thai chi
yéu tir phuong tién giao thong co gidi bo 1a CO, CO2, HC, BOx (dbi voi dong co xing) va PM,
NOx (d6i v6i dong co diesel).

V61 myc tiéu la nghién ciru phat trién xe dién mang thwong hiéu Pai hoc Cong Nghiép Ha
Noi dong thot phuc vu cho nhu céu di lai tham quan trong trudng, nhém nghién ciru da chon de
tai “Thiét ké xe Dién HaUI-EV2”. Cong viéc thiét ké tinh toan khung gdm 6 to dé tim ra phuong
an ché tao khung xe 6 t6 ddm bdo sy an toan, du cac tinh nang ky thuat, yéu cAu sur dung, do bén,
dd an toan va do 6n dinh can thiét trong cac diéu kién dia hinh & Viét Nam duoc dé cap chi tiét
trong bai bao nay.V&i muc ti€u 1a nghién clru phat trién xe dién mang thwong hiéu dai hoc Cong
Nghiép Ha Noi va gop phan giam phat thai ra moi truong, nhom trude tién di sdu vao cong viée
thiét ké va kiém nghiém bén khung gam.

Khung xe la phan tir Xuong cbt clia xe va la phan tir chiu lyc chinh cta xe. La chi tiét dugc
ding dé d& va lip dat hau hét cac cum, co cdu va hé théng trén xe nhu dong co hé théng truyén
luc, phﬁn van hanh, cac hé théng diéu khién, cac cum cua cac thiét b phu va thiét bi dac biét...
dong thoi nd 1a noi chiu toan bd nhitng tic dong thay doi tir mat duong 1én xe khi xe chuyén
dong thong qua hé thong treo [5].

Duya vao két ciu ctia khung xe dién thuc té va cac tai liéu chuyén nganh ky thuét 6 to,
nhom di sir dung phan mém Solid Work dé thiét ké khung gam xe dién cho ra hinh anh 3D cua
khung sau d6 dua vao kiém nghiém bén khung gim béng phin mém Ansys 18.2. Dua vao cac
két qua mo phong tinh toan dé co thé két luan ban dau khung c6 du bén hay khong, co thé dua
vao thyc tién san xuat hay khong. bay moi chi 1a bai toan m6 phong 1y thuyet cac két qua nay sé
14 co so dé toi uu hoa va tinh toan tiép theo. D& hoan thién thiét ké thi can phai xdy dung mod
hinh thuc té dé tién hanh kiém nghiém va so sanh két qua véi 1y thuyét. Noi dung xay dyng va
kiém nghiém mo hinh thiét ké s& duoc dé cap t6i nghién ciru ké tiép ciia nhom.

2. CO SO THIET KE KHUNG GAM XE PIEN HaUI-EV2
2.1. Théong s6 ky thuit cia xe dién HaUI-EV2

Dua theo yéu cau co ban ban dau 1a ché tao xe dién 8 chd ngdi, cac thong s k¥ thuat co
ban cua 6 t6 dién HaUI-EV2 dugc cho trong bang 1.

Bang 1. Thong s6 k¥ thuat 6 to dién HaUI-EV2

Théng s Pon vi Gia tri

Loai phuong tién - Xe 8 chd

Cong thirc banh xe - 4x2
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Kich thudce bao (dai x rong x cao) mm 3720x1500x1900
Chiéu dai co so mm 1860
Vét banh trudc/sau mm 1325
Chiéu dai dau xe mm 980
Chiéu dai sau xe mm 880
Khoang sang gam xe mm 248

2.2. Thiét ké khung gim xe di¢n HaUI-EV2

Xéc dinh loai khung dé thiét ké cua xe 6 t6 HaUI-EV2 la khung gém chiu luc; vo xe va cac
cum chi tiét duoc bat trén khung xe. Két cau khung 1a khung c6 2 dam doc song song ¢6 uu diém
14 gia thanh ré va d& lip rap bang tay, phi hop cho san xuat nho 1é va trinh do k¥ thuat cua Viét
Nam. Tuy nhién, nhugc diém ctia khung dam loai nay 13 c6 do cimg xodn thap.
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Hinh 1. Hinh déng két cu cua khung xe dién HaUI-EV2

Pic diém cua khung la chi tiét chiu luc chinh cua xe. PO cing cua khung lén hon nhiéu so
voi vo ga trén khung. Vo duoc lap trén khung mot cach linh hoat, thuan tién trong qua trinh thao
lip. Vo khong chiu tac dung cta ngoai luc khi khung bi bién dang. Dya vao bang thong sd k§
thuat va yéu cau cua hé thong treo véi timg vi tri bat nhip, 10 xo, giam chin, cang chir A, goc
quay cua banh xe trude, ha thap chiéu cao trong tdm cting nhu sy phan b6 khdi hrong nguoi ngdi
va khéi lwong cta dc quy dién... nhom da thiét ké hinh ddng khung dam xe dién HaUI-EV2 nhu
trén hinh vé 1.

Vat liéu ché tao khung dugc lya chon la thép hop CT3 do loai vat li¢u nay gia thanh ré, nhe
va thong dung. Cac thong s6 k¥ thuat cua thép CT3 duoc cho trong bang dudi ddy, bang 2.
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Bang 2. Thong s6 thép CT3 [6]
Tén Thong s Pon vi
Ti trong 7850 kg/m’
Do bén kéo 250 MPa
Gi6i han bén uén 25 MPa
Giéi han bén kéo 460 MPa
Hé sb gidn nd nhiét (22d6) 12000 k!
Hé s6 do déo 0,213 -
2.3. Tai trong dit 1én khung diam xe dién

khdi luong cua nguoi ngoi trén xe..

Khung xe chiu hoan toan tai trong nén né chiu cac tai trong nhu la khdi lwong ctia hé thong
14i, khdi lwong cac ic quy, dong co, khdi lugng san xe va khung dam phia trén, khéi lugng ghé,

. cdc lyc tac dung lén khung 1a khong déu va viéc xac dinh
cac diém dat luc tap trung cling tuong doi kho khan nén nhom da chia nho khung ra thanh cac
mat va dat lyc phan bd vao do.
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Hinh 2. So d6 b0 tri Iyc
1-Hé théng l4i, 2- ghé 1ai trude, 3- banh xe trude, 4; 6; 13- ic quy, 5- dong co dién, 7- ghé giira, 8- truc cac ding, 9-
vi sai ciu sau, 10- ban truc, 11- banh xe sau, 12- ghé i sau.

D¢ thuan ti¢n trong qué trinh tinh toan va mé phdng, nhém nghién ctru da chia ra cac khu
vuc chiu tai trong khac nhau cua khung xe theo két cau cua xe. Cac ti trong nay dugc dat tén tir
G1 dén G5, cu thé trong hinh v€ s6 3
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Hinh 3. Cac khéi luong phan b trén khung xe dién HaUI-EV2
Trong do:

+ Gy khéi lugng tac dong ciia hé thong lai, khung VO mat trudc
+ G, khéi luong tap trung cia hang ghe l4i bao gdm 2 dc quy, khoi lugng ghé, khung gam

trong vung d6, khéi lugng ngudi ngdi trén ghé (ché do co tai).

+ Gs khéi Iwgng tap trung cua hang gilta bao gdom 4 ic quy, dong co, khdi lugng ghé,
khung gam, khdi lwong nguoi ngoi (che do co tai).

+ Gy khéi luong ghé sau bao gom khdi luong ghé, khung gam, khdi lwgng ngudi ngdi (¢

ché d6 co tai).

+ Gs khdi lwong ghé phu ding sau gom 6 4c quy, khi lugng khung.

+ Gg khéi Iugng ciia san xe, khung xuwong ndc va cot chong.
Céc gia tri tinh toan cu thé trong trudng hop khong tai va c6 tai duge cho trong bang 3:

Biang 3. Khbi lugng phan bd

Khéng tai (kg) Cé tii (kg)
G, 27,4 27,4
Gs 119,7 239,65637
Gs 241,5 421,5
Gy 50 230
Gs 220 220
Gs 166,9 166,9

3. KET QUA VA THAO LUAN

Nhu d3 dé cép trong phan trén, cac ché do tinh toan luc tac dung 1én khung vo cia xe 1
toan tai tinh; phanh véi gia téc phanh 16n va qua go giam toc. Ung voi mdi ché d9, cac tai trong
tac dung 1én khung gam xe la khac nhau tuong d6i rd rét. Pidu nay anh huong dén g sudt va
chuyén vi cia khung gam cia xe trong cc ché d6 1am viéc khac nhau.
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3.1. Trwomg hop toan tai tinh

Trong trudng hop nay, cac tai trong tac dung tur G, dén Gs duoc cho trong bang khéi luong
phan b trong muc. Cac thong sb nay duoc dua vao md hinh khung gam 6 t6 ciing v6i cac diém
¢0 dinh dugc cho trong hinh 4.

X
0.00 500.00 1000.00 (mm)
[ aa— ES—

250,00 750.00

Hinh 4. Lyc tic dung 1én khung gim xe dién trong trudng hop toan tai

Chuyén vi va (mg suét cta khung gdm xe dién HaUI-EV2 dugc cho trong hinh 5. Chuyén
vi 16n nhat 1a 2.3998 mm tuy nhién nd ciing & 1 phin do hé thdng treo bién dang dan hoi.
Chuyén vi tap trung ¢ phin dau xe va cudi xe. Ta co thé thiy duoc rang du tai trong phan bd &
ghé hang 2 va hang 3 1a lon nhat tuy nhién c6 sy hd trg ciia hé théng treo phu thudc dugc do
bang nhip nén khung xe khong bién dang nhiéu & khu vyc d6. Véi viée chuyén vi 16n nhét 1a chi
khoang 2,4 mm do d6 khong anh hudng gi dén dic tinh dong hoc ciing nhu cac hé thong khac
gan trén khung xe.

E.' X
0.00 500.00 1000.00 {mm) 7z
[ | I ]

250,00 750.00

Hinh 5. Chuyén vi ciia khung gim xe trong truong hop toan tai
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1000.00 (mrm)
1
730,00

250.00

Hinh 6. Ung suit cua khung gdm xe trong trudng hop toan tai

. Ung suét cuc dai tac dung Ién khung dat tai vi tri thay ddi biér} dang tai vi tri hé théng treo
cau sau, omax = 92,47 MPa < [6],= 460 MPa, hinh v& 6. Khung dam trong truong hop nay du
bén dam bao du bén.

3.2. Truwong hop phanh xe véi gia téc phanh I6m

Trong trudng hop nady, cac tai trong tic dung tir G; dén Gy, duoc tinh toan vdi gia tde
phanh cuc dai gia thiét 1 Jpmax = 5,886 (m/s%). Cac luc quan tinh dat 1én cac ddm ngang duoc tinh
toan theo phuong phap vt 1y ing véi cac khdi lugng dat trén khung xe va gia téc phanh. Gia tri
sau khi tinh toan dugc cho trong bang 4.

Bang 4. Cac lyc quan tinh tac dung 1én khung xe

Lwce quan tinh Gia tri
G 16,46607
Gg 143,7938
Gy 252,8857
Gio 137,9782
Gy 131,9776

. Fized Support 2
[ Force & 1438, M
[ Farce 7185,

- - ¥
®
o0 50000 100,00 trmem
]
250.00 750,00

Hinh 7. Lyc tac dyng 1én khung gﬁm xe dién khi phanh
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Chuyén vi 16n nhét 2,9837 mm c6 kém theo dd dan hodi cua hé théng treo. Bién dang van
tap trung & phan dau xe. Chuyén vi trong trudng hop niy van 1a nhé nén dam bao dong hoc cua
xe. Ung suét 1on nhét 1a Omax = 119,23 (MPa) < [o] = 460 (MPa). Do do, suy ra khung xe dién
HaUI-EV2 dam bao du bén. Chuyén vi va tng sudt duoc cho trong hinh 8 va hinh 9.

1000.00 {rnrm)

Hinh 8. Chuyén vi ciia khung gim xe dién khi phanh

X
0.00 500,00 1000.00 (rrirn)
[ Saa— ES—]

250,00 750,00

Hinh 9. Ung suit cua khung gdm xe dién khi phanh

3.3. Truwong hop xe di qua mip md véi van téc v =35 km/h

Trong trudng hop nay gia thiét xe di qua go giam tdc c6 do cao 42 mm vai véan toc 5 knv/h.
Khi do, kich dong tor mat duong lén cic banh xe dién dugc mod phdng bang phin mém
Matlab/Simulink. Cac két qua m6 phong dugc dua vao mé hinh thong qua cac diém dat luc cling
nhu céc gi tri vé phuong, chiéu va do 16m.

Bén trai xe di qua g nén chiu lyc 1a 16n nhat. Banh truéc gap phai go dau tién, trong
luong xe don vé phia trudc nén chiu luc kich dong 16n nhat 1a 4132 N. Banh sau bén trai chiu
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2067 N. Bén phai di duong bang phing nhung do hé thdng treo sau 1 phu thudc cho nén banh
sau chiu 982 N 16n hon banh trudc 1a 116 N, hinh 10.

[l Fi ort 2
[ Force 7:4132. N
[ Force 2: 2067. N

X
0.00 500.00 1000.00 {rmm)
1

250.00 750.00

Hinh 10. Lyc tac dung 1én khung gim xe dién khi qua map mo

0.76173
057131
0,38087

019044 Wiax
0 Min X
0.00 500.00 1000.00 {mm)
]

230.00 750.00

Hinh 11. Chuyén vi cta khung gdm xe khi qua mip mé

0.00 300.00 1000.00 (rmrm)
1

250,00 750.00

Hinh 12. Ung suét ciia khung gim xe khi qua mép mo
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Chuyén vi tap trung & phan dau xe va cudi xe. Ta co thé thay dugc rang du tai trong phan
bd & ghé hang 2 va hang 3 1a lon nhit tuy nhién c6 sy hd tro cua hé théng treo phu thudc dugc
d& bang nhip nén khung xe khong bién dang nhiéu & khu vyc d6. Véi viée chuyén vi 16n nhét 1a
chi khoang 2,4 mm do d6 khong anh huong gi dén dic tinh dong hoc ciing nhu cac hé thong
khac gan trén khung xe.

P bién dang lon nhat 2,6661 mm kém theo chuyén vi cua hé théng treo, hinh 11 va 12.
Chuyén vi nho dam bao phan dong hoc cua xe. Bién dang tap trung vao phan bén trai khi banh
xe trai qua g& giam téc. Ung sudt 16n nhat: ome = 106 (MPa) < [6] = 460 (MPa). Khung trong
truong hop nay van du bén.

4. KET LUAN

Bai bao da xay dung dugc két ciu, hinh déng cia khung xe dién, dong thoi ciing kiém
nghiém dugc do bén khung xe trong cac truong hop chiu tai trong khac nhau. Trong ché do
phanh gip khung xe chiu (ng suét 16n nhat va chuyén vi nhiéu nhat tuy nhi€n do luc phan b deu
hon khong tép trung vao mét bén nhu trudng hop xe di qua go giam tdc nén sy phan bd tng suat
déu hon trén ca hai dam doc. Ung sudt dugc tap trung vé phia trude do co sy tac dong cua luc
quén tinh hop lyc don Ién phia trudc.

Két qua tinh toan kiém nghiém cho thiy khung xe 6 t6 dién 8 chd HaUI-EV2 dugc thiét ké
c6 du cdc tinh nang ky thuat, yéu cau sir dung va do bén trong truong hop chiu tai trong tinh, khi
phanh va khi di qua go giam toc. Tir két qua ndy co thé dua ra cac dé xuit dé t6i vu hoa thiét ké
khung gam xe dién trong tuong lai dé giam khdi luong vat liéu can sir dung trong qua trinh ché
tao va san Xudt.
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