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LOI MO DAU

Thuc té nganh coéng nghiép O to6 Viét nam hién nay, sau 20 nim hudng uu
dai cia mot nganh san xuat miii nhon van chi 1a nganh cong nghiép lap rap: sir dung

linh kién CKD dé san xuét.

Linh vuc san xudt 6 to tai voi day chuyén lap rap gian don va ty 16 noi dja hoa chua
dén 10% (chu yéu 1a: Ac quy, Thung, Lp, Ghé, Kinh, ...). Cac linh kién khac déu
duoc nhap khau tir nude ngoai, trong d6 phan 16n 1a tir Trung Qudc. Chét luong cac

san pham con rat thap.

Véi dung luong thi truong trong nude va trong khu viuc (ASEAN) con rat 16n, tiém
ning phat trién va kha ning canh tranh dé ngo. Dé nang cao chit luong san phdm
cling nhu nang cao ty 18 ndi dja hoa cua xe 6 to dé tiép can cac godi wu dii vé chinh
sach (thué, von, ...) thi viéc di sdu vao du tu nghién ciru, san xuat cac linh kién O
t6 la dinh hudng phu hop dbi v6i cac doanh nghiép san xuat phuy tro ciing nhu nha

san xuat lap rap O to.

HTTL 13 mot bd phan quan trong trén 6 t6 va chiém ty trong 16n trong gia
linh kién. Thoi gian gan ddy, cac cac nha san xudt 6 to trong nudc va mot sb co sé
nghién ctru da dat van dé vé ché tao cac bd phan nay trong nudc nhung chua dat
duoc két qua mong mudn. Nhim gdp phan ting bude xay dung nén tang 1y thuyét
vé phuong phap danh gia do bén moi, 1am co sé cho viéc nghién ctru phat trién ndi
dia hoa céc linh kién 6 t6 — tdng ty 1€ ndi dia hda trong nudc va trong khu vuc. Hoc
vién d4 lya chon dé tai “Nghién ciru anh huéng ciia dao dong md men dong co dén
d6 bén 1au cua truc cac ding 0 to tai” voi ndi dung duoc trinh bay thanh 3 chuong

va phan két ludn:

+ Chuong 1: Tong quan
* Chuong 2: Tinh toan xac dinh tai trong trén truc cac dang
« Chuong 3: Tinh toan d6 bén moi trén truc cac ding

« Két luan



Xin chan thanh cam on sy gitp d& nhiét tinh cta Thay gido hudng dan: PGS.TS.
Nguyén Trong Hoan va cac Thay trong Bo mén O t6 va Xe chuyén dung - Vién Co
khi Dong luc - Truong Dai hoc Bach khoa Ha Noi dé em c6 thé hoan thanh duoc

luan van nay !

Tac gia luan
vian

Hoang Trudmg
Minh



Chuong 1: TONG QUAN

1.1 Gioi thi€u chung vé truc céc dang 6 to tai
1.1.1 Cong dung

Truyén dong cac dang dung dé truyén chuyén dong va momen xodn giita cac
tryc khong nam cung trén mot duong thing, cac truc ndy thudng cit nhau dudi mot
goc P nao d6 va gid tri ctia nd co thé thay doi trong qua trinh xe chuyén dong (Hinh

1.1).

n mé
dong
héng

True dan déng
cdu sau

Vi sai
cau sau

Truc dan ddng
cau trutic




Hinh 1.2: B6 tri cac dang trén 6 t6 4x4 treo doc lap



Ngoai ra n6 cling dugc dung dé truyén chuyén dong va mo men xoan gilra cac

cum riéng khac trén 6 t0 nhu: truc lai trong h¢ thong 141, co cau vao s, bom thuy

luc, co cau toi, ...

Cum truc 14i — Hé théng 14 Co cau vao s6

Hinh 1.3: Hinh 4nh mét s trudng hop ap dung truyén dong cac ding

1.1.2 Phan loai

Tuy theo cong dung, tinh chit dong hoc, két cu, ... c6 thé phan loai khdp céac
dang thanh céc loai sau:

a. Theo cong dung
- Truyén dong cac dang chinh: ndi hop sb hodc hop phan phdi véi truyén luc

chinh ctia cau chu dong (thudong c6 goc 1éch p khong qua 20 ).



1.1.3

Truyén dong cac ding trong cac cau chi dong: ndi truyén luc chinh véi cac
banh xe chii dong (c6 goc 1éch truc p dén 40 ddi v6i cac banh xe chil dong
dan huéng hodc p <20 ddi véi cac banh xe chi dong khong dan hudng).
Truyén dong cac ding tir hop sb dén cac thiét bi phu co goc 1éch truc B
khong qua 20

Theo tinh chat dong hoc

Khép cac diang khac tée: 1a khop cac ding ma truc cha dong va bi dong cta
khdp c6 van tdc khac nhau.

Khép cac dang ddng tde: 1a khop cac ding ma truc chu dong va bi dong cia
khép c6 van toc bang nhau.

Theo két cdu

Khép cac dang Hook.

Khép cac dang kiéu Veise-Bendix.

Khép cac ding kiéu Rzeppa.

Khép céc dang kiéu Tripod,

Cac y€u cau

Truyén dong cac dang phai dap ting cac y€u cau co ban sau:

1.1.4

bam bao déng déu toc dd gilta cac truc vao va truc ra.
Hiéu sut truyén dong cao, ngay ca khi goc 1éch B 16n.
Do rung, 6n khi lam viéc 13 tdi thiéu.

Két cAu don gian, d& ché tao va c6 dd bén cao.

Vit liéu ché tao

Hién nay, cac dang 6 t0 tai duogc ché tao chu yéu tur thép 6ng C15, C20, C35,

C45 v6i cac tinh chat co hoc co ban sau ddy Bang 1.1



Bang 1.1: Tinh chét co hoc mot s6 mac thép dung ché tao cac dang

Mac thép C15 C20 C35 C45
Gioi han chay (Sy), Mpa 225 245 315 355
Gi6i han bén (Su), Mpa 370 410 530 600

Dudéi day 1a hinh anh thuc té va ban vé kich thude téng thé ctia mot loai truc

cac dang lap trén xe VEAM Motor.

Li3 CRERh] L]
TLninsl 355, Lmas 211201
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Hinh 1.5: Hinh anh thuc té cac dang VT650-VEAM Motor



1.2 Téai trong tac dung 1én truc cac dang 6 to tai

1.2.1 Tai trong dong trong HTTL 6 t0

Tai trong tic dung 1én céc chi tiét cia HTTL thay doi lién tuc tuy theo diéu kién
van hanh. Dé tinh toan cac chi tiét trong HTTL nguoi ta dya vao gia tri mé men cuc
dai ctia dong co. Tuy nhién, trong qué trinh st dung HTTL c6 thé phai chiu tai trong
l6n hon mdé men cuc dai cia dong co (cong hudng) hay tai trong co gia tri nho
nhung lap lai theo chu ky (dao dong), vi vay khi nghién ctru vé hé thong truyén luc

can phai quan tim dén cac ché do tai trong nguy hiém.
Ba dang tai trong dac trung cia HTTL:

- Tai trong dong do dao ddng md men xodn cua dong co d6t trong.
- Tai trong dong do map md mit duong.
- Tai trong dong do diéu kién van hanh: dong ly hop dot ngdt khi khdi hanh 6

t6 hodc khi sang sb.

Mic du bién d6 khong 16n, nhung tai trong dong do dao dong méd men xoén cia
dong co dot trong lai tac dong lién tuc trong sudt thoi gian van hanh cia 6 t6. Dao

dong mo men dong co tac dong trong thoi gian dai s& gy mai trén cac chi tiét.
1.2.2 Tai trong dong tir dao dong mod men xodn cua dong co

Khi lam viéc, trong dong co xuét hién luc khi thé do khi chay sinh ra va cac luc
quan tinh cta cac khéi luong chuyén dong tinh tién va cac khoi luong chuyén dong
quay. Cac luc nay thay doi theo goc quay cua truc khuyu va gy nén nhimng dao
dong trong HTTL. Luc khi thé va luc quan tinh cua dong co la nhitng luc co tri sO
16n va thay ddi chu ky nén chiing mang tinh chit va dap, tao nén bién do 16n. Mo
men cia cac luc ndy dugc goi 1a mé men kich thich, chung tac dong 1én hé thong
truyén luc va anh hudng truc tiép dén do bén lau cia céac chi tiét trong hé thong
truyén luc.

Trén hinh 1.6 thé hién mot vi du vé su bién thién cac thanh phﬁn mo men trén
tryc khuyu cta dong co [16]. C6 thé nhan thy ring mé men do luc khi thé (duong

s61 trén hinh 1.6) dat dugc gia tri rt 1on & ky nd.
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Hinh 1.6: B4 thi quan hé gitta mé men va goc quay cua truc khuyu

1. M6 men luc khi thé; 2. M6 men luc quén tinh; 3. M6 men téng.

Tuy nhién, nho ¢6 md men cua cac luc quan tinh (dudng sé 2 trén hinh 1.6) ma
mo men téng trén truc dong co (duong sb 3) dat dugc bién d6 nho hon. Mac du vay,
c6 thé nhan théy rﬁng mo6 men cua dong co van dao dong véi bién do 16n. Vi vay,
khi truyén qua h¢ théng truyén luc, n6 tao nén tai trong cd chu ky tdc dong lén cac

chi tiét, giy nén hién tugng moi.

1.2.3 Tai trong tac dung 1én tryc cac dang
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Hinh 1.7: B tri truc cac dang



M6 men tir dong co thong qua ly hop truyén dén hop sb rdi sau d6 dén truc cac
dang (Hinh 1.7). Dao dong ciia m6é men dong co s€ tac dong 1én truc cac dang va

sinh ra tai trong bién thién trén truc cac dang.

Vi két cdu dat biét bao gdm khép chit thap va rinh truot then hoa, trong qua trinh

hoat dong, truc cac dang chiu m6 men xoan la chinh.

Trong HTTL, truc cac dang thuong duogc coi 1a chi tiét chiu anh hudng 16n nhat
ciia dao dong mod men xodn do c6 dd dan hoi cao. Boi vdy, trong pham vi luan van
nay, hoc vién trinh bay phuong phap luin dé danh gia d6 bén moi cua truc cac ding

do tac dong tir dao dong mo6 men dong co.

1.3 D6 bén méi va phuong phap danh gia
1.3.1 Pha huy moi

Trong thuc té céac chi tiét may chiu tac dung cta tai trong khong 16n (ngay ca
khi thip hon gi6i han chay Sy kh4 nhiéu) nhung thay dbi theo chu ky, c6 thé bi pha
huy sau thoi gian dai va trong d6i dai (> 10° chu ky). Sy pha huy nhu vy con duoc
g0i 1a pha huy moi. Ciing giéng nhu moi pha huy khac, pha huy moi ciing xuat phat
tr vét nut dau tién song vo1 dac diém 1a no thuong nam & trén bé mit 1a noi chiu
ung suit kéo 16n nhat, tao diéu kién thuén loi cho su tao thanh va phat trién cua vét
ntt.

Vét nit t& vi trén bé mat co thé 1a ¢o sin nhu rd co, bot khi, tap chét,
xude, 161 1dm. Do d6, dd bong bé mit chi tiét c6 y nghia dic biét dé chong pha
huy moi.

Ngoai ra, nit ciing co thé sinh ra dudi tac dung cia tai trong theo chu ky.

a. Co ché pha huy moi

trién



Tai trong thay doi theo chu ky: tmg suit thay doi tir kéo sang nén va lap lai.
Qua trinh pha huy xay ra khi chi tiét may chiu Gng suét thay doi theo thoi
gian. Qua trinh nay bit dau tir nhitng vét nut rat nho (nht té vi), khi s chu
trinh 1am viéc cua chi tiét ting 1én thi cac vét nit ndy ciing mo rong dan, chi
tiét may ngay cang bi yéu va cudi ciing xay ra giy hong.
Su pha huy vi moéi: Qué trinh pha huy do tich luy dan dan su pha hong trong
ban than chi tiét dudi tic dong ciia img suét thay doi theo thoi gian. Ung sut
thay d6i nay lam xuat hién cic vét nit moi sau d6 phat trién va dan dén sy
pha huy chi tiét.
Do bén moéi: Tinh chit cta vat liéu chdng lai qué trinh phd huy vi moi.
Do bén lau cia vat liéu chi tiét 1a khoang thoi gian lam viéc dudi tic dong
ciia mot ché do tai trong va cac yéu td anh hudng khac ma khong bi pha huy.
Do bén lau duge tinh bang gid hodc bang sd chu trinh (mg suét. Trong linh
vue 6 to, d6 bén 1au duoc tinh bang s6 kilomét (Km) lam viéc.
Dic diém cia pha huy do moéi
Sau mot s6 16n chu trinh tng sudt, chi tiét may bi pha huy (10° + 10%). Bdi
v6i thép, néu qua thoi han nay, chi tiét chua bi pha huy thi kha ning bi pha
huy vé sau s& khong xay ra.
Su pha huy xay ra dot ngot, khong co co tiét dién: tiét dién pha huy bang tiét
dién ban dau nhung c6 hai ving 5 rét (Hinh 1.8)

= Vét nut té vi trude do: bi 6 xy hoa.

= Vét dut gy méi: mau sang anh kim.

Vét giy do khong du stic bén

Vét giy do khong du stc bén
Hinh 1.8: Vét giy kim loai khi soi dugi kinh hién vi



1.3.2

a.

Ung suit bé hon rat nhiéu so véi 2161 han bén cua vat liéu

Céc yéu to anh huéng dén pha huy moi

Ban chét cua vat lidu: vat liéu ¢o gi61 han bén S, cang cao thi do bén moi
cang tang.

Trang thai bé mit chi tiét: néu bé mit chi tiét c6 d6 bong cang cao, it thay
dbi d6t ngot thi cang giam nguy co pha huy moi.

Ung sudt nén du bé mit cang 16n thi cang ting do bén moi. Tang tmg sut
nén du bé mit bang cac phuong phap nhu: Phun bi, lan ép, nhiét luyén bé
mat, hod nhiét luyén.

DPuong cong moi va gigi han moi

Puong cong moi

Puong cong moi thé hién méi quan hé giita Gtng suat  va s chu ky thay doi

g suat N cua chi tiét may toi khi hong hoan toan (Hinh 1.9).

N

ZV

O Nk No

Hinh 1.9: Buong cong méi

Phuong trinh dudng cong moi: ™. N = const

m: bac cua duodng cong méi (Véi thép, m= 5+8).

i: ing suit moi (S’n: d6 bén dai han).



- N;: s6 chu ky Gng suét twong tmg ; (Ny: s6 chu ky co so, tuong tng
S’.). Tir do thi ta thiy:

- Ung suét cang cao thi tudi tho cua chi tiét may cang giam, khi Gng suat
vuot qua  « thi chu ky tng sudt giam manh. Gia tri «goi I gidi han méi ngan han
cua vat liu.

- Ung suét cang giam thi sé chu ky gdy hong do méi cang ting (cang bén
1au). Khi Gmg suat giam dén gia tri =S’n thi duong cong moi gan nhu nim ngang tirc
la
s6 chu ky g sudt c6 thé ting 1én rat 16n ) ma chi tiét khong bi gay hong.

(N — Gia tri S’n goi 1 d6 bén dai han

cua vat liéu.

TTIT T T T 110000 T TTTTT UL AL T T I RLRAL T T 1
550 TTITIT T TTTTT T TTTTT TTTT T 1] T1

500 -
450
400 F
350
300
250 -
200 F
150 - -
100 T

50 ¢

LI L1 111811 L1 11011l L1 1111l L1 1 1t L1 10 81ill L1 111

10° 10° 10% 10° 107 10’

N_Sb chu ky tai giy hu hong

Hinh 1.10: Puong cong moi thuc nghiém

Qua nghién ctru thue nghiém, cac nha nghién ctru nhan thiy rang, d6i voi thép



va gang thi duong cong moi c6 dang giéng nhau va gidng nhu trén hinh 1.10.



b. Gid1 han méi
Trén co s& cac thi nghiém thyc nghiém, cac nha nghién ctru da tim ra dugc
phuong phap xay dung dudng cong méi trén hé truc Logarit mot cach gan ding.

Khi v€ lai trén hé truc Logarit thi ta thu dugc dudng cong moi nhu hinhl1.11

1.0 I|IIIII| IIII|II| I IIIIIII| T I T T T TTT
0.9

0.8
0.7

i Not broken
< N
Q Q
0.6 > o . o8 06?2%:)
(0]
0.5 I

0.4 I I O I P gl I N I AT s AN I I 1 I
2 4 6 10 2 4 6 10° 2 4 6 10° 2 4 6 107
Life N (cycles(log))

518, (log)

Hinh 1.11: Pudng cong moi biéu dién trén hé truc Logarit

Trén d6 twong tng vé6i gia tri gidi han moéi Ddi véi vat lidu thép:

- St= SIS =0,9Sus 0,72 Su (St: Gia tri utai N=10?) (1.6)

- S’n =0,5 Sy, v&i Su< 1400 Mpa (1.7)

- S’n=700, v6i Su> 1400 Mpa

Ciing tir cac két qua thuc nghiém d6i véi gang va thép, s6 chu ky tai tng véi gia
tri S’n trén d6 thi S-N thuong nim trong khoang 10%+ 10%. Néu chi tiét chiu duoc
sau sO chu ky nay thi chi tiét duoc xem nhu 1a khong hong do méi — dudng cong
moi sau
diém nay nam ngang. Viéc danh gia do bén méi cua chi tiét duoc thuc hién dua trén
duong cong moi N-S (Hinh 1.11). Tur dudng cong moi, ngudi ta xac dinh gidi han
bén moi cua vat liéu Si twong ing voi sb chu ky moi Ni.

Trén thyc té, cac chi tiét may thuong chiu ing suat khong gidng véi dicu kién
thir nghiém xay dung duong cong moi, nén viéc xac dinh gia tri gidi han bén moi
thue té S, thudng rat phirc tap. Vi vay, S, duoc tinh thong qua cac hé s6 hiéu chinh

va phu thudc vao timg truong hop chiu tai trong: Udn, Kéo-Nén va Xoan (Hinh



1.12, [15]).



S102 = O.QSu
1.0 S103)= 0.95,5 (= 0.725,)
— Sy =5, = 0.95,
0.5 g Y
L Bending
S,= 0.95; = 0.45s,
0.3 Axial (no eccentricity)
B (_\-Tomion’.’.} («,?n,: 0.58s,, = 0.295,
0.1 | | |
103 104 10° 106 107

Hinh 1.12: Pudng cong S-N tong quét véi cac trudng hop tai trong khac nhau

Trong trudng hop chiu xodn chi yéu nhu truc cac ding ni tir hop sd dén cau
sau chu dong cua 6 t6 tai thi [15]:

S :S’ XCL XCG XCS XCT XCR (18)
n n

14
A2

Trong d6: - Cr: HE sO anh hudng cua dang tai trong.

I4

- Ca: H¢ s0 anh hudng cua kich thudec.

4

- Cs: Hé sb ké dén anh hudng ctua d6 nham bé mit (Hinh 1.13).

- Ct: Hé s6 anh hudng cua nhiét do.

- Cr: Hé sO tin Céy Hardness (Hp)
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1.3.3 Céc phuong phap danh gia

Céc két qua nghién ctru thuc nghiém cho thay, hu hong do moi phu thude cha
yéu vao 2 thong sd dic trung ctia img suit ma chi tiét phai chiu: img sut trung binh
(6,,) va bién do ung suit (c,). Vi vy cac tiéu chuan bén moi dugc xay dung dua
trén gia thiét vé mdi quan hé giita cac ing suit 6a va om v4i cac gia tri tng sudt gidi
han ctia vat liéu nhu gidi han bién dang déo Sy (Yield strength), gidi han bén pha
huy Su (Ultimate tensile strength).

Gi6i han bén moi thuc té Sa (xac dinh theo Suqua cong thic 1.8) dugc sir
dung lam co sé dé danh gia bén moi cua chi tiét bang nhimg phuong phap khac
nhau. Mot trong nhitng phuong phép thong dung nhit hién nay 1a st dung cac tiéu
chuan bén moéi. Nguoi ta thudng dung cac tiéu chuan bén moi: Yield ; Soderberg;

Goodman; Gerber.

Sn §

The Theo Goodman

P

\ ./"/i“heo Gerber

| ~
I

Hinh 1.14: Biéu d6 cac dudng gidi han moi

Trén hinh 1.14 thé hién 4 tiéu chuin bén moi theo cac cong thirc cy thé sau:

w “+ "=18 1.9
- Tiéu chuén S . (1.9)
Soderberg: y



- Tiéu chuin iy Mo (1.10)
Goodman:

SIl Sll
(1.11)
- Tiéu chuin T+ M=
Yield:
SY Sy
2 (1.12)
- Tiéu chuan =1
Gerber: S, S,

Néu goi n 14 hé s6 an toan, cac ti€u chuan dugc viét dudi dang sau:

a4+ -
- Tiéu chuan Soderberg:
1
m — —
- Tiéu chuan Goodman: Sn
SY
n
- Tiéu chuan bién dang déo:
a+
1
m—
Sh
Sy
n
a4
1
m—
Sy
SY
n
2
. Ma+ N
- Tiéu chuan Gerber: =1
Sn Sy

Céc dudng trén hinh 1.14 thé hién gidi han bén moi: bén trai ciia duong gidi

han 1a vung an toan (khong hong do moi), con bén phai la vung hong do moi sau



mot s6 chu ky tac dong turong tng. Mot diém bat ky trén cac dudng ndy thé hién cac
gi4 tri gidi han clia ung sut: Sala gi tri gidi han ctia 6ava Smla gia tri giéi han cua
Om.
1.4 Cé4c cong trinh nghién ctru trong nudc

Trong qué trinh nghién ctru, hoc vién cling da tham khao thém céac cong trinh
khoa hoc nghién ciru trong nudc va ngoai nude. Mot so cong trinh nghién ctru trong

nudc da duge cong bo:

Vii Minh Dién (2011), “X4ay dung mé hinh dao dong xoan hé théng truyén luc 6
to tai loai trung binh”. Luan van thac si, PHBK Ha Noi.



Tran Phac Hoa (2016), “Nghién ctru do bén cum cau sau xe tai duoc ché tao tai

Viét Nam”. Luan 4n Tién Si, Truong Pai Hoc Bach Khoa Ha Noi, 2016.

Vii Vian Nhan (2017), “Nghién ctru danh gia do bén 1au cua dim ciu trudc 6 t6

tai”. Luan van thac si, DPHBK Ha Noi.

Db Giao Tién (2016), “Nghién ciru tai trong dong cho thiét ké hé thong truyén

lyc 0 t6 tai thong dung san xuét tai Viét Nam”. Luan an tién si, PHBK Ha Noi.

Pham Lé& Tién (2011), “Nghién ctru danh gid d6 bén moi va tudi tho moi cua
khung gia chuyén hudng va truc banh xe dau may D19E van dung trén duong sit

Viét Nam”. Lun 4n tién si ky thuat, Truong PH Giao thong van tai.

Lé Toan Thang (2012), “Mo phong va tinh toan dong luc hoc hé thong truyén

luc 6 t6 tai nho thiét ké, ché tao tai Viét Nam”. Luan van thac si, DPHBK Ha Noi.

Vi Van Thuyét (2006), “Xay dung phuwong phap xac dinh cac ché do tai trong
phuc vu cho vi¢c danh gia do bén HTTL cla 6 to tai san xuit tai VN”. Luan vin

thac si, PHBK Ha Noi.

Nguyén Nang Thing, Pao Trong Thing, Lai Van Pinh (2005), “Khao sat dao
dong xodn cua truc dudi tac dung téng hop cia md men diu hoa cac cap”. Hoi nghi

khoa hoc 1an thtr 20 - Pai Hoc Bach Khoa Ha Noi.

1.5N061 dung ludn van

Hién nay, trén 6 to st dung chu yéu cac loai dong co 4 ky véi nhuge diém cd
hiru 14 mo men trén truc bién thién theo chu ky vé&i bién do kha 16n. Trén cac dong
co hién dai, nguoi ta ap dung nhiéu bién phap khac nhau dé giam thiéu bién d6 dao
dong cua dong co va anh huéng xdu cua nod téi HTTL. Tuy nhién, do dic thu cta
dong co dot trong, dao dong mo men x04n van ludn ton tai va viéc danh gia do bén
moi cac chi tiét trong HTTL 14 can thiét. Trong d0, truc cac ding thuong duge coi la
chi tiét chiu anh huong 16n nhét cua dao dong mdé men xo0dn do ¢4 do dan hdi cao.

Boi vay, cac hoc vién da chon dé tai: “Nghién ¢ u anh huéng cua dao dong mo



men dong co dén do bén 1au cua truc cac ding 6 to tai “ nhdm gop phin timg
budc xay dung nén tang 1y thuyét vé phuong phap danh gia d6 bén moi, 1am co s
cho viéc nghién ctru phat trién noi dia hoa cac linh kién 6 t6 — tang ty 1€ ndi dia hoa
trong nudc va trong khu vuc.

a. Muc tiéu nghién ctru

Xay dung phuong phap tinh toan danh gid anh hudng ctia dao dong moé men

dong co dén do bén lau cua truc cac dang cua 6 t6 tai
b. Déi twong nghién ctru

Xe VEAM 533603 1a dong xe tai duoc chuyén giao cong nghé tir tip doan Maz
— Belarus, dugc nha may O t6 VEAM lép rap va ban tai thi truong Viét nam theo

chuong trinh hop tac gitra hai nuéc Vietnam — Belarus. V§i tai trong 8300 Kg, khéi
lugng toan b 16500 Kg.

Hinh 1.15: Hinh anh xe tdi VEAM 533603



Truc cac dang chinh cua xe 533603 dugc lam tir dugce lam tur thép 6ng C20 (Steel
20 GOST 1050-88) c6 duong kinh ngoai  102mm day 4mm.

No. Items / DnemeHT Specification / 3nauenne
Without intermediate support
1 |Type/ Tom Bes npomescyTourtol onopel
2 [Symbol / O6osnasenne -5551-2201010-10

. ene SO Steel 20 GOST 1050-88
3 |Material / Marepgini s 52 sy Crams 20 TOCT 1050-88
o T

rking state - 1575 mm
¥ | MUHMMATEHOC PACCTOSHIE MCKITY (IanIaMy KapilaHHOTO BaJia B CHKATOM
COCTOMHMUM - 1752 MM
MaxcuMainiras paccTOARRE MEXIY IEHTPAMY IAPHAPOR KapAGHHOTO
Bana B pabouem coctoaHun - 1575 mm
Inner diameter of tube of propeller shaft - 94 mm
BHyTpeHHMH QnaMerp TpyOs! kaplanHoro Bana - 94 mu

5 |Diameter, mm / [{uamerp, MM

Propeller shaft thickness, mm
6 |Tonnipya cTCHKH KOPAAHHOIO 4
BaId, MM

Hinh 1.16: Thong s6 chinh cua cac dang xe taii VEAM 533603

c. Phuong phap nghién ctru va ndi dung cia luan van

Luén vin sir dung phuong phéap nghién ctru Iy thuyét, ndi dung chinh ciia nghién

ctru 1y thuyét la:

- Tim hiéu téng quan vé dic diém ciu tao va cac diéu kién lam viée cia truc
cac dang 6 t6 tai, tir 46 dé xuat hudng nghién ciru cho luan vin.

- Nghién ctru co so 1y thuyét va phuong phap tinh toan bén méi truc cac dang
0 tO tai.

- Tinh toan bén méi truc cac dang 6 t6 tai trong diéu kién chuyén dong voi ché

d6 lam viéc cua dong co chon trudc.



Chuong 2: TINH TOAN XAC DINH TAI TRONG TREN TRUC CAC PANG

O chuong nay, hoc vién trinh bay co so 1y thuyét tinh bén moi va xay dung
mod hinh xdc dinh tai trong dong tr mé men dong co tic dong 1én truc cac dang.
Poéng thoi, st dung phdn mém mé phong Matlab-Simulink dé mé phong lai mo
hinh, tir d6 xuét ra cac gia tri can khao sat dé tinh toan ¢ chuong 3.

2.1 Phuong phép danh gia do bén moi
2.1.1 Tai trong bién thién va dudng cong moi
a. Tai trong bién thién
bé danh gia kha nang chiu méi cua vat li€u, nguoi ta lam thi nghiém trén cac

mau thir véi tai trong tac dong theo chu ky dang sin (Hinh 2.1, [15])

b T
R
e LUV

Y y

v V.

T N

(2

b =

LLLLE, UL, - 4

[

min



A: am _1-R (25) _

- Hé sb bién 1+R
do:

Péi véi trudng hop tai trong dbi ximg qua truc hoanh thi om=0.
b. Gi61 han méi
Gi6i han bén moi dugc tinh theo ung Sut 2161 han cua vat li€u Su. Véi truc céc dang,
tai trong mo men xoan la cha yéu thi:
Sn=S x,CLx Cx Csx Crx Cr (2.6)
Trong d6: - Cr: Hé sb anh hudng cua dang tai trong. Chon Cr=0,58
- Cg: Hé s6 anh hudng cua kich thude. Chon C=0,8
- Cs: Hé s6 ké dén anh huong cua d6 nham bé mat (Hinh 1.13). Cs=0,7
- Ct: Hé s6 anh huong ciia nhiét do — Vi nhiét d6 < 840°F, Cr=1.
- Cr: H¢ sb tin cay — chon Cr=0,753.
-S50,58

2.1.2 Phuong phap danh gia d6 bén moi
Co s& dé tinh bén moi 1a biéu d6 gisi han moi, dé xay dung bicu do gidi han
moi nguoi ta xay dung dudng cong moi va cac dudng dong mirc.
a. Xay dung duong cong moi
DPuong cong moéi co thé duge xay dung bang két qua thuc nghiém hodc bang

tinh toan 1y thuyét véi cac cong thic kinh nghiém.

S;,=0,72 S,

x CL x Ca x Cs x Cr




¢ kinh nghi¢m
10° N; 108

Hinh 2.2: BPuong cong
moi theo cong th



Trén hinh 2.2, d thi dudng cong méi dugc xdy dung boi 2 diém duge xac dinh
boi:

S ¢ theo cong thuce 1.6: S=0,72 S,

g x C. x Cg x Cg x Cr x Cy
n

ot
heo
con
g
thur

C
2.6:

S
S

bé tng dung 1ap trinh vao tinh todn, hoc vién mo ta dudong cong moéi qua cac cong

thire:
Nhu ta d3 biét, phuong trinh dudng cong méi la: ™ N=const (2.7)

Trong do:
+. m: bac cua duong cong moi.
+. N: sb chu ky thay d6i img suit ing voi

- W_Vié't lai phuong trinh duong cong "N= "N
moi:

1 1 2 2

m =log N,—log N, (2.8)

Léy Iogarit hai vé
va bién doi ta co:

log | —log
Dé xac dinh m, ta gia thiét rang d6i voi cac chi tiét may duoc lam bang thép
s& khong hong do méi sau khi chiu duoc 107 chu ky.
Lay céc cdp gia tri tai cac diém twong (mg véi s6 chu ky gay moi 1a 10° va

107: (N1, 1) = (N1, Sr) va (N2, 2) = (N10’, Sn).



Nhu vay, khi biét gid tri img sudt ita hoan toan c6 thé xac dinh dugc Niva
nguoc lai thong qua diém gc (No, o) va hé sé m di biét.
m (2.9)

Ni = 0 NO

i

Cong thirc 2.9 dugc st dung trong lap trinh Matlab dé xac dinh chu ky gay

hong do moi Nituong ng v4i tng suit tic dong .

b. Puong dong tudi tho



bé xac dinh do bén moi cua cac chi tiét chiu ting suat xoan bién thién, hoc vién

lua chon tinh toan theo tiéu chuin bén Goodman. Trén hinh 2.3 m6 ta mdi quan hé

gilta 6a va om theo tiéu chuan bén Goodman.

Sa2 Sak

S,

a2

Céac duong ddng tudi tho

Tiéu
chuan
Goodman

Hinh 2.3: Pudng dong tudi tho

Cac duong ndi tir diém (St, 0) tdi cac diém (0, Sn), (0, Sa1) va (0, Sa2) dugc goi 1a

cac duong dong tudi tho. Nghia la cadc di€m (6 mi, Gai) cung ndm trén duong nay déu

¢ cung s6 chu ky gy hong do moi (tudi tho). Cac diém nim nam bén trai duong

nay s& khong hong do moi sau sd chu ky tac dong twong tng, nguoc lai véi nhitng

diém 1am viéc ndm bén phai duong nay s& bi hong do moi sau khi dat s6 chu ky 1am

viéc tuong Gng.

biém (omi, ca1) c6 ing suat dao dong vdi bién d) ca1 va gia tri trung binh 1a om1 s&

co cung tudi tho N, voi diém (0, S,;) c6 ing suat dao dong véi bién do S,, va gia tri

omi=0 (T4i trong ddi xtng). Tuong ty, diém (om2, 6a2) va (0, Sa2) cing s6 chu ky bén

moi véi nhau va bang No.

bé xéc dinh gia tri Sai cua di€m (0, Sa1) cung tudi tho véi di€m (omi, cal), ta sur

dung quy tic dong dang trén hinh 2.3 nhu sau:

al




Nhu vay, dé xac dinh sé chu ky gy hong ctia dang tai trong bién thién khong
dbi xtmg, ta dua vao dudong dong tudi tho (hinh 2.3) va dudng cong méi (Hinh 2.2)
dé xac dinh. Viéc phdi hop dudng cong méi va duong dong tudi tho cho ta biéu d6

gid1 han moi (hinh 2.4).

- $70,72x8,

SHIS’II X CLX CGX Csx CTX CR

TO° N2 N1 107

10°

Tiéu
chuan
Goodma

a2

- ml m2 St +

Hinh 2.4: Phuong phép xé4c dinh s6 chu ky gay hong

c. Xac dinh thoi gian st dung céc tay s6
Trén thuc té, trong qua trinh van hanh xe, tuy theo tirng loai duong va thoi
quen cua l4i xe ma tan suit str dung cac tay sd khac nhau. Cac nha nghién ctru da

chi ra tin sut sir dung cac tay sd tng voi timg loai xe theo bang 2.1.



Bang 2.1: Ty 1¢ thoi gian lam viéc ¢ céc tay s6

_ sé | . Ty 1é thi gian lam viéc ¢ tay s6, %
Loal xe cip|"min| 4| 2 | 3 | 4|5 |6 | 7| 8
_____ O t6 con:
Liai il 4 1 |08 & 20 | 76,5
____ ' 4 | <1 1] 8 | 23 | 68
4 | 1 ]o5] 2 [105] 87
Loai trung binh va Ién g4 |<1/05] 4 4 | 760
' 5 | 1 |os| 2 | 4 |185] 75
5 [ <1]o05] 2 [ 15 [575] 25
____ 0 16 tai:
5 |1 1] 3 [ 5 [ 1675
5 <1 1] 3 [ 12 | 64 | 20
0 16 tai thwong ol 1l L] 2 | 4 |8 |1
6 | <1] 1] 2 8 | 70 | 15
8 [ <1105 1 5,9 10 15 45 20
Ototwddbvaotocol o | <113 | 12 | 30 | 40 | 15
tinh nang viét da cao 6 | <1 | 3 5 20 40 20 12
_____ Otokhach: | 4 | 1 | 1| 5 | 25 | 69
4 | <1 1] 8 | 40 | 51
) 5] 1] 1] 4 1102 |G®65
Otokhachthanhphdé [ 5 [ <1 [ 1 [ 4 | 15 [ 60 | 20
6 | 1 | 1] 3 [ 6 | 15 [ 15 | 60
_____ 6 | <1 1| 3 | 6 | 15 | 60 | 15
5 | 11 1] 3 [ 5 [ 16 75
5 [ <1 1] 3 [ 1264 | 2
Otokhachdwongdai |- 6 | 1 1 11 2 | 4 | 8 | 15 | 70
6 |[<1| 1| 2 [ 4 | 8 [ 70] 15
8 | <105 1 3 5,5 10 15 45 20

Trén co s6 ty 1& thoi gian 1am viée & cac tay s6 (tsi, %), van toc xe tuong ung &
tay s6 i (vi, m/s) ta tinh dugc quing dudng van hanh xe (L, m) trong khoang thoi
gian t la:

vata+ Vits+ vats vsst+ Ve ot + v7 7t + sVst
_l’_

=ity watet vt Tty tvsts vt
+ 3 s3 L + 6 s6



+ vy
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+vt
55

+Vetss

v, iy

+vgtss



Van tdc vi dugc xac dinh khi ¢6 du thong sb: van tdc gbc truc khuyu, ty sb
truyén cua HTTL va ban kinh banh xe. Sau khi xdc dinh dugc thoi gian t ta tinh
dugc thoi gian tiva xac dinh thoi gian lam viée & cac tay so.

d. Quy tic cong tac dung

Vi xe van hanh ¢ cac ché d6 khac nhau — murc tmg suat khac nhau — trong céc
khoang thoi gian khac nhau, nén khi xac dinh d6 bén moi ta phai cong don tat ca
cac hu hai & cac tay s6 khac nhau. Str dung quy tic cong don tac dong Palmgren —

Miner: ta xac dinh dugc tong hu hai do tit ca cdc mirc Gmg suat gay hong chi tiét.

1’lk
+...+ =C kK ni

n, +m

N N — hay N ¢ (2.13)

N

1 2 k i=1 1
- Véin ,n,, ..., n las6 chu ki tdic dong tuong ting cdc murc ing suat gy moi

G, 0y ..., Ok

ni dugc xac dinh thong qua thoi gian ti khao sat twong img véi quang duong co
sO & timg tay s khi xe chay trén quing duong co sd.

- N1, N2, ..., Nkla chu ki gdy hong do méi (twong ng trén do thi S-N).

Qua cong thirc (2.13) ta thdy: hu hong xuat hién khi ¢=1 va sd chu ky gay hong

7 _1 1 (2.14)
do moi (tudi tho cua chi
ti@t) N duoc xac dinh c n,
bang:
i=1 Ni

Nhu vay, phuong phap danh gia do bén méi truc cac ding duge sir dung 1a: xac
dinh chu ky bén moi dwa vao dudng dong tudi tho va duong cong moi, sau d6 xac
dinh t6n hai gy nén & cac tay sd khac nhau va str dung str dung quy tic cong don

tac dong Palmgren — Miner dé tinh todn d§ bén moi cua truc cac dang.

2.2 MO men xoan cua dong co



M6 men xo0dn ctia dong co chinh 12 ham kich thich tic dong vao HTTL. Phuong
trinh toan hoc mé ta ctia md men téng hop cua dong co M, theo goc quay cua truc
khuyu c6 thé duoc xay dung bang cach phan tich né thanh cic ham diu hoa cac

cap.



M6 men dong co c6 thé dugce mo ta bang tong ctiia vo s6 ham diéu hoa (cong thure

2.15) nho phan tich Fourier:

Ta 6. M=M+ Mgsin(k  t )  (2.15)

Il
—

Trong do:

- Mo: gia tri m6 men trung binh
- M, : bién d cta cua cip diéu hoa tht k va o, 13 pha twong Gmg

- : tan sO goc co s& — phu thude vao chu ky cua md men kich thich cua dong co.

Tan s6 cta cac dao dong diéu hoa phu thudc vao ché do van hanh cta dong co.
Vi vdy, dé giam b6t khdi lwong tinh toan, théng thuong ngudi ta chi chon mot ché
d6 dic trung lam ché do tinh toan. Dé danh gia trong tir dong co tac dung lén
HTTL ngudi ta thudng chon ché do tinh toan twong Gmg véi trudng hop dong co
dat dugc mo6 men xodn cuc dai trén duong diac tinh ngoai M.. Pé tinh toan, xac
dinh m6 men cua dong co & cac ché do 1am viéc can giai bai toan nhiét dong co dé
tim ra quy luat thay d6i mo men xoan trén truc khuyu trong mot chu trinh cong
tac. Bang phan mém tinh toan chuyén dung va nhiéu thuc nghiém, cac nha nghién
clru dd xay dung duoc phuong trinh mé ta gan ding mé men dong co Diesel c6 6
xi lanh b tri chir V theo phuong trinh sau:

—600) + 0, 4 +300) +0, 7 —400) +0, 2 —30°) +...

Mc=Mo+0,  gin3 sin(4, 5 sin(7, 5
8 sin(1, 5

Véi a1 pha co sd, goi 1 vén tée goc cua truc khuyu. Cong thitc md men trén
duge viét lai theo thoi gian thyc:

) t—60 /180)+0,4 sin(3 t+30 /180)
M=M,+0,8sin(1, 5

to.7 =40 /180)+0,2 t-30 /180)+.. (2.16)
sin4,5 sin(7.3



Str dung cong cu Matlab-Simulink mé phong cong thirc 2.16 véi so dd khbi mé

phong nhu hinh 2.5 két qua cho ta biéu d6 moé men dong co trong truong hop khao

sat.
Hinh 2.5: So dd khdi mo phong méd men dong co
M_ Trong d6: - Phin tir M, Gia tri md men M,
- Phin tir 1: 0,8sin(1,5 t—60 /180)
- Phan tir 2: 0, 4sin(3 t + 30 / 180)
- Phan tir 3: 0, 7sin(4,5t—40 /180)
- Phén tir 4: 0, 2sin(7,5t—30 /180)
Pl
N M6 men dong Gia trj trung
!In co binh
t
(
Mem
MO (KNm)
()
Me
Phan tu 1
1) L f(u) 4
In1 Phan tu 2

Quy doi KNm->Nm Momen dong co



Véi M 0=882 Nm, chay mé phong cho ta biéu d6 mé men dong co trén hinh 2.6.
Tir biéu dd trén ta thiy, mo men dong co dao dong voi bién do kha 1on va gia tri

max 2564 Nm cao hon nhiéu so véi gia tri mé men trung binh 880 Nm.

2.3 Mo phong hé théng truyén luc 6 t6 tai

HTTL 14 mot bd phan cia 6 t6 va ndm trong mdi quan hé chiat ché véi tat ca cac
bd phan khéc trén xe. Tai tdc dong 1én HTTL duogc xé&c dinh bdi cac kich dong tac
dung 18n 6 t6 trong qua trinh chuyén dong va cac thong s6 dong luc hoc ciia 6 to.

Dé c6 thé xac dinh dugc tai trong tic dung 1én HTTL 6 t6 trong cac truong hop
cu thé, can xay dung duogc so dd mo ta hoat dong cua hé théng va thiét l1ap duogc cac
phuong trinh thé hién cac qu4 trinh vét 1y xay ra trong hé thng. Viéc lam nay goi 1a
mo phong hé thong.

Hién nay, c6 rat nhiéu phuong phap mé phong HTTL, mdi phuong phap déu co wu
nhugce diém riéng va duoc str dung tiy theo truong hop cu thé. Pé nghién ciru cac
ché d6 tai tic dung 1én HTTL, phuong phap thich hop hon ca 1a mé phong HTTL
bang so d6 dao dong xoan.

2.3.1 So d6 mé phong HTTL

Do cac chi tiét trong HTTL c6 tinh quan tinh va tinh dan hoéi, nén mo men bién
thién truyén qua né gy nén hién twrong dao dong xodn. Vi vdy, dé tinh mé men trén
tryc cac dang, can thuc hién moé phong HTTL voi day du cac tinh chat caa nd. So

dd tinh toan tai trong trén truc cac dang duoc thé hién trén hinh 2.6.

L C L T 1h
(CHEF
\Me i —
13 [4 C2 I;;
= fHEC)
})C)L
1 I3 34 My Ma

Hinh 2.7: So d6 mé phong HTTL



Trong do:

+ Me: M6 men xo0dn cia dong co, xac dinh theo dic tinh ngoai cua dong co.

+ M : M6 men can chuyén dong quy din vé truc cc ding.

+ M : M6 men can do lyc can khong khi quy dan vé tryc cac dang.

+I1: M6 men quan tinh ctiia dong co va phan chu dong cia ly hop.

+ I2: M6 men quén tinh dia bi dong cua ly hop.

+ I3: M6 men quan tinh phan con lai cia HTTL.

+ I4: M6 men quén tinh ctia cac banh xe chu dong.

+ Is: M6 men quan tinh ctia banh da trong dwong thay cho khéi lugng chuyén
dong tinh tién cua 6 to.

+ C1: Khép ma sat mo ta ly hop.

+ C2: Khdp ma sat mo ta kha nang bam duong ctia banh xe chi dong (M ).

+ in: Ty s truyén cua hop sd.

+ e23, 123: PO dan hoi, hé sb can ciia céc chi tiét ctia hop sd va tuc cac dang.

+ e34, 134: PO dan hoi, hé s6 can cua cac ban truc.

So d6 gdm c6 5 khdi lugng quan tinh, dugc lién két voi nhau thong qua cac
khop ma sat (C1, C2) hodc cac khau dan hoi (eij) c6 ké dén ton that nang luong do
ndi ma sat cua vat lidu (rij). Cac khéi luong thyc hién chuyén dong quay voi goc
quay tuong tng la i.

2.3.2 He¢ phuong trinh todn hoc mo ta hoat dong ctua hé théng.
Str dung phuong phap tach vat, dit cac mé men va xét can bang cta hé. Ta co:

- Chuyén dong ciia cac khéi luong I 1va I duge mé ta bang cac phuong trinh

sau:

I, =M, (2.17)

— 1 Fal (2.18)



Trong d6, M 2314 md men trén khau lién két cac khbi lwong 12 va Is. Khi ly hop

khong truot (=), cac phuong trinh trén c6 thé viét gon thanh:
(2.18a)
(I+1) . =M-

M

23

hl

Khoéi lugng quan tinh I ; ndm trén truc thr cap cua hdp s6 duoc mo ta boi

phuong trinh:
I =M - (2.19)
33 23 . .
M

Trong d6, M 3412 md men trén khau lién két cac khéi luong I3 va Ia.
M M, banh xe chu 5 ), nén phuong trinh

+ Néu dong khong trugt (

chuyén dong c6 dang:

. (I4+15) s =My -M-M (2.20)
+Néu M, M, banh xe chu dong truot
quay, khi d6 phan m6 men
truyén

qua khép truot dé toi khdi luong I s duoc coi 1a bang M . Trong truong hop
nay, phuong trinh chuyén dong cac khéi luong quan tinh 4 va 5 duoc viét
nhu sau:

I, =M, M (2.20a)

-M

L =M M (2.20b)



- MO0 men bam quy dan vé tryc cac ding M :
(2.21)

M: Gl‘b
I

Trong do:

+ 1a hé s6 bam tuong Gmg v&i chuyén dong trén mat duong cing, kho réo
+ G 1a trong lugng bam cua 6 t6 (N)

+ ro1a ban kinh lan cta banh xe trong diéu kién khong truot (m)

+ 1014 ty sb truyén cua truyén lyc chinh.



- Cac mo6 men trén cac khau lién két M »; va M 3, bao gdom md men dan hoi M

va moO men can Mijrdo ndi ma sat cua vat li¢u:

M :M +M

23 23e 23r

=M +M
M 34e 34r

23r 23 3 34r 34 3 4

- MO men can lan M cong thirc:

(2.26)

I

Véi  1a hé sb can lan, Gala trong luong toan b cia 6 to (N).

- M0 men do luc can khong khi tac dong 1én khéi lwong quan tinh I 5 dugc tinh

nhu sau:
ks ‘¢ T
M=V i (2.27)

- MO0 men cua dong co M, duogc tinh theo cong thirc (2.26).
Khi 6 t6 chuyén dong ¢ ché do van hanh binh thudng, ly hop va banh xe chi

dong khong truot. Hé thong duoc mo ta boi cac phuong trinh: 2.18a, 2.19, 2.20,
2.22,2.23,

(2.2
2)

(2.2
3)

tac dong 1én khéi lwong I 4 dugce tinh theo

N

MO -



2.24 va 2.25. Dé thuan tién cho viéc giai bai toan, hé phuong trinh trén duoc viét
dudi dang sau:

1 v M, Q@.
= +1 ) in ' 28
2 Il 2
( )
s 1 (M23e + Mo ) —( Mise + M ) (229)
L
N (2.30)
34

My

C)



M =r -
34r 34(3 4

)

Trong cac cong thuc trén:

=

L(231)

(2.32)

Iy

2.3
3)

(2.34)

i » M6 men M cua duong dugc tinh theo
cong

thire (2.26), con mé M dugc tinh theo cong thirc (2.27i VOl 5=,
-sgma

ih » I:I Me (Nm} US xoan (Mpa)
2\; .u%yeth O‘thph,p ¢ idi » =i L] < & K- i‘i
gﬁd'w o e Stolink biEe ke Stk Tivh-todnfioh (328
ung—eong-icu ab-Simulink biéu 1¢ rinkh—tean; ho¢ 8
LRRadsat = g thue Bz _pEI ° P g = r\?;lg,“u_ : (,] 2|
2.29, 2.30, 2.31, 2.33) mé-tathoaldéng Etashé thong voi gia thictzba-qea hd sOednm
A I \ ; A 1 42 .o
do ndi1 marsat cling nhu xét xét truong hop x¥'d Us bn gian
’ N\ e A A A O 3N
hoa bai r 50 do khoi mo pb(,"qif?% ng
. t_xuat gt n
truong hop (T3],
- tay s0 kh@d® nhau) ta_s€ duogc cac th%&a%é d
< 2 E 134 (Nm)
it Cle
v_xuat gt
v <4
K. il Mt
|
v (km/h) il

v (mis)



Hinh 2.8: M6 hinh m6 phong HTTL



Béng 2.2 dién giai y nghia cac khdi mo phong sir dung trong mé hinh mé phong.

Bang 2.2: Dién giai cac khdi co ban trong mé hinh mo phong

Stt Tén goi Hinh anh Mo ta

01 Clock @ Cung cap véc to thoi gian

Tao hang s6 khong

02 Constant 1 D phu thudc thoi gian

03 Sum Cong hodc triy tin hi¢u dau vao
>>> , ‘
04 Gain Khuéch dai tin hiéu dau vao
Y Lb
05 Integrator Tinh tich phan
) fw P binh nghia
06 Fen ham theo
3 ] nguodi dung
07 Display Hién thi gia tri m6 phong
3y q
Hién thi tin hiéu cua
08 Scope qua trinh mo6 phdéng
A simout dusi dang db thi

Gui so lieu téd1 mo1

09 To Workspace truong Matlab



Bang 2.3 dién giai mot sd khdi trén mo hinh mo phong dé quan sat dap
ung cling nhu xuat dir liéu dé khao sat.

Bang 2.3: Dién giai cic khbi quan sat dap ng

t (s)

v (m/s)

Me (Nm)

>

M23 (Nm)

US xoan (Mpa)

—

ngang truc cac dang a

Nhu vay, & chuong 2 hoc vién da trinh bay dugc phuong phap danh gia do bén
moi truc cadc dang va mo hinh mé phong HTTL. Tt do, chay mo phdéng sé cho ra

cac dur liéu can thiét dé tinh toan.



Chuong 3: TINH TOAN PO BEN MOI TREN TRUC CAC PANG
Trén co s& ly thuyét chuong 2, hoc vién thyc hi¢n tinh bén moi truc cc dang ¢
ché d6 m6 men 16n nhét trén dudng dic tinh ngoai Me = Memax va hai trudng hop gia
tri mo men dat 0,92 Memax va 0,82 Memax.

3.1Céc thong sb tinh toan
a. Thong sb co ban xe VEAM 533603 (4 x 2R)

h0

50

39

m/—1I,UU, Ing—VU,71I, 1u—1u,46
4. Truc cac dang chinh

4.1 Kiéu loai Céc dang khong dong toc
4.2  Pudng kinh ngoai / Chiéu day mm 102/4

4.3 Vatliéu Steel 20 GOST 1050-88






b. Vat li€u truc cac dang tinh toan

Vit liéu cac dang st dung trén xe VEAM-533606 1a thép cac bon két cau
Steel 20 GOST 1050-88 (méc thép theo TCVN la C20) c6 cac thong sb theo

bang 3.2 va bang 3.3.

Bang 3.2: Ham luong cac nguyén t6_Thép C20

Ham luong cua cac nguyén to, %
Phot-pho  Luu huynh  (rom
Cacbon Silic Mangan Niken
Khang 16n hon
0,17-0,24 0,17+0,37 0,35+0,65 0,040 0,040 0,25 0,25
Bang 3.3: Mot s6 chi tiéu do tinh_ Thép C20
s Gidi han bén Ung suét cat Mo dun dan Khoi
Gi61 han
Chéy (Su) ho1 lu’O’
(S5 ne
rién
g
Mpa Khong nho Gpa Kg/m3
hon
245 410 600 210 7850
c—Thong so-surdung trong o hinh o phong

Céc s6 liéu tinh toan dugc lay theq bang 3.1, trong d6: 1

Mo = 882Nm; G, =

165D00N; St= 5,9 m?, rv= 0,31 m; =0,02; ¢ =

),8.

Béng 3.4: Thong sd|str dung tinh toan trong mo h

inh mo6 phong

M6 men quén tinh (kg-m?)

Q. O\ >



Hé s6 can (Nm.s/rad)

J§i Iz I3 la Is €23 €34 23 134

2,5 026 3,18 008 3737 6,74.10° 1,58.10° 13,83 73,92



3.2X4c dinh md men va ting suat xoan trén tryc cac dang

Chay mé phong Matlab- Simulink véi cac s6 liéu trén, twong Ung véi ting ché
do tinh toan (gia tri md men trung binh Mo trong cong thirc 2.16) va thay ddi ty s6
truyén hop sb (i,) ta nhan duogc dd thi bién thién md men xoédn va bién thién ung
suat.

Dé co dit liéu so sanh, hoc vién khao sat & 3 ché do lam viée cua dong co:

Ché do a: Memax= 882 Nm.

=0

-3.2.1

> (o >~

on

B Zz © ©
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C
h
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7
d
A 2
Q
3
C
N
M m
= C
0 h
8 d
2 o
a
M

Khi do6, gia tri Mo & cong thue 2.16 1a 882 Nm.
a. Tay $6 1, i +=7,30

O tay s6 nay, m6 men trén truc cac dang do moé men kich thich gy nén c6 gia tri

16n nhat.
e
L
s
I
t
Hinh 3.1: Bién thién mé men trén truc cac ding & tay (
s0 1 s
Két qua (Hinh 3.1) cho thiy, mé men xoédn dao dong xung quanh gia tri trung
binh =6443 Nm vo1 gla tri cuc dal la 6683 Nm,
B700

AANANNA



Ung suét trén truc cac ding co quy ludt bién thién twong tw nhur mé men xoin
(Hinh 3.2) va dao dong xung quanh gia tri trung binh m= 110,9 Mpa v&i gia tri cuc
dai 1a 115,1 MPa, cyc tiéu 1a 106,7 Mpa.



t(s)
Hinh 3.2: Bién thién ng
suat trén truc cac dang o tay
sO 1

b. Tay s0 2,1 ,=4,86 , ,
2 cho thay, m6 men xoan dao trung binh

O tay s0 dong xung quanh gia tri
M =42897 Nm véi gia tri cuc dai 1a 4564 Nm,
23 cuc ti€u 1a 4010 Nm (Hinh 3.3).
s |
~

t(s)
Hinh 3.3: Bién thién md
men trén truc cac dang &
tay so 2

Tuong tng voi quy luat bién thién cia md men, ing suit trén truc cac ding
(Hinh 3.5) dao dong & mirc cuc trji thip hon tay s6 1. Gia tri trung binh m= 73,85
Mpa voi gia tri cuc dai 1a 78,59 MPa, cuc tiéu 1a 69,04 Mpa.
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c. Tay $6 3,1,=3,50

Thay ty s truyén i,=i,; va chay mo phong, ta thu duoc biéu d6 bién thién mo
men va ung suat trén tryc cac dang: Hinh 3.5 va Hinh 3.6

3400
s 3300
L 3200
=l
3100 | T
P '
3000 H
2900
2800

0 5 10 15 20 t (S)

Hinh 3.5: Bién thién mé men trén truc cac ding & tay s6 3

56
.:l-ﬂ
= 54

" B2

50 il Ml \
(111!

48 -

0 5 10

Hinh 3.6: Bién thién ng
suat trén truc cac dang &
tay s 3

=3087 Nm va m= 53,16 Mpa.

Céac gia tr1 trung binh M,;

2600 T T 7 i 7 T

2400 = ] !% 1 ‘

d. Ta Bl AA

22004 i i T L]
I ARARANARR AR H{ SRARARARARANAR
:;'11800‘ i i i i i 1 i 1 i ]
e 0 1 2 3 4 7] 6 3 8 9 10 11

L2 L



, t(s)
Hinh 3.7: Bién thién mo
men trén tryc cac dang &
tay sb 4



t(s)

Hinh 3.8: Bién thién ng
suat trén truc cac dang ¢
tay so 4

Két qua mé phong thu duge thé hién trén hinh 3.8 va 3.9. Gi4 tri trung binh

=21 m= Mpa.
thu dugc: My; 89 Nm, 37,69 Mpa

Tuong ty nhu vay, ta thu dugc gia tri m6 men va Gng suit trén truc cac dang
cho tat ca cac tay sd con lai. Két qua khao sat cho thay khi xe chay & cac tay sd
cang cao (ty sd truyén cang thap - téc do quay cang cao) thi gi tri md men xodn /
g suat trung binh tac dong Ién truc cac dang cang giam nhung bién d6 giao dong
lai tdng.

Két qua thé hién trén bang 3.5.
Bang 3.5: M6 men va  ng sut trén truc cac dangd ché do a

Tay sb
ih
Mumax
Muin
Mmn

max

min



Ist 9nd 3t 4th
7.30 4.86 3.50 2.48

6683.0 4564.0 3390.0 2524.0 2200.0 1649.0
6197.0 4010.0 2788.0 1855.0 1492.0
6443.0 4289.0 3087.0 2190.0 1845.0 1227.0

115.1 78.6 58.4 43.5
106.7  69.0 48.0 31.9

1109 739 53.2 37.7
4.2 4.8 52 5.8

3.2.2 Chédob

Khi do, gia tri Mo= 800 Nm.

5th
2.09

37.9
25.7

31.8
6.1

6th
1.39

807.3

28.4
13.9

21.1
7.2

7th
1.00

1405.0
368.4
882.9

24.2
6.3

15.2
8.9

gth
0.71

1370.0

-102.0

626.7
23.6
-1.8

10.8
12.7




Véi cach 1am twong ty muc 3.2.1 ta c6 cac gia tri md men va Gng suit tuong ng

thu dugc trén bang 3.6.

6100

6000 -

b |
£ 5900
[

5600

o

5700 |-

M

‘w

\\ f KM [ }r FH
w
W er/ \»/ &w

05 1 i
Hinh 3.9: Bién thién mé men trén truc cac ding o tay sb 1b

4
t(s)

21(s)

1.5

1

A

0 0.5 25 3 35

Hinh 3.10: Bién thién ng

suat trén truc cac dang o

tay sO 1b
Béng 3.6: Mo men va | ng suat {
truc cac dang¢ che do b

Tay 801 Mmex Mimin
Mm

max miij




3.2.3 Chédoc

Khi d6, gia tri Mo= 723 Nm. Sé liéu thu duoc thé hién trén bang 3.7

Béang 3.7: M0 men va ng suat trén truc cac dangd ché do c

1% 9nd 3t 4th 5th 6th 7th gth
7,30 4,84 3,5( 2,48 2,09 1,39 1,00 0,71
6084,0 4165J0 3102)0 232110 2029,0 1535,0 1323,0 1311,0
5598,0 3611,0 2501)0 165110 1321J0 696,2 2882 -106,2
58440 3890J0 2800/0 198510 1675/0 1112,0 800,/ 568.4
104,8 71,7} 53,4 40.,( 34,9 26,4 22,8 22,6
96}4 62,2 43,1 28.4 22,8 12,0 5,0 -2,8
100,6  67.( 48,2 34,2 28,8 19,2 13,8 9,8
4,2 4,8 5,2 5,8 6,1 7,2 8.9 12,7

Tay s6
ih
Mmax
Muin
Mm

Céc sb liéu trong cac bang 3.5, 3.6, 3.7 duogc sir dung dé tinh bén méi truc cac

dang ¢ cac truong hop khao sat.

3.3Kiém tra bén xoan tryc cac dang

Truc cac dang dugce tinh bén theo xoan. Ung suat xoan dudi tac dyng ctia mé

men tinh todn Mt va m6 men dong cuc dai M;:

+

M

t

va



M J Xxmax . th
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+ Vi didu kién bén: <250 D*~d

Mpa.

+ Wi 1a mé men chdng xodn cia W, = 16 D
tiét dién truc:

Thong sb cac ding (bang 3.1): D=102mm, d=94mm => Wx=58,07x10° m’

- Tinh bén theo m6 men tinh toan

M:1a mé men tinh theo ty sd truyén ctia hop so:

Mit= MemX 1h= 882 x 7,30 = 6438.6 Nm



6438, 6 2110, 9 10°N/ =110,9 Mpa 250 Mpa

|
5

1st 7nd
7,30 4,86

5522,0 3791,0
5036,0 3237,0
5282,0 3516,0

95,1 65,3
86,7 55,7
91,0 60,6
4,2 4,8
M

— t—

* W 58,0710°
- Tinh bén theo mé men dong cuc dai
M6 men dong cuc dai (M;) dugc xac dinh khi chay mé phong matlab - simulink &
tay s 1-ir=7,30 cho ta Mj= 6683 Nm (Bang 3.5).

=115,1x10° N/ m’ 250 Mpa
_M,_ 6683 =115,1 Mpa P

Xmax

W 58,0710°

Nhu vdy, va ., <250 Mpa tryc cac dang dang xét thoa man diéu kién bén xoan.
3.4 Tinh bén méi tryc cac ding
3.4.1 Xay dung duong cong moi
Co so dé tinh bén moi 13 duong cong moi, theo cac cong thirc da trinh bay ¢ muc
2.3.2 ataco:
- Gia tr’i gidi han moi Sntinh theo cong thirc (2.6) tai 107,
Srl =0,5 Su= 0,5 * 410 =205 (Mpa).

Ta co: Sn=0,5x410x 0,58 x 0,8 x 0,7 x 1 x 0,753 =50 (Mpa).
- Piém dau cta do thi c6 thé duoc xac dinh tng véi sb chu ki tai tac dong 1a 10>

thong qua cong thirc: Sr=S10°=0,9 Sus 0,72 Su=0,72%410 = 295 (Mpa)



Vi S10° = Sr=295 Mpa va S 7 = Sn =50 Mpa, tinh bac dudng cong moi (m) theo
logN —log N log10” —log10°
2 1 —

cong thuc m = =5.1891
log ,— log » log 295—log 50
N.= m 5,1891 G.1)
. LON= 295 108 '
Chu ky !
bén moi:

S liéu tinh toan tai cac chu ky dic biét duoc thé hién trén dd thi S-N tai cac gia
tri Ni: 10,10°,10° (Hinh 3.12).

Tir d6 thi S-N voi hé truc 16garit, khi biét gia tri (mg suat gy moéi, ngudi ta xac

dinh dugc s6 chu ky gay hong tuong tng. Trong 1ap trinh tinh todn, ta c6 thé sir

dung cong thie 3.1 dé tinh sé chu ky gy hong hodc nguoc lai.



c (Mpa)

103 10* 10° (Chu ky)

Hinh 3.11: Budng cong moi ddi vai vat liéu C20

3.4.2 Thoi gian st dung cic tay sb

Bang 3.8:
) Phan bo thoi
Tay so0 gian lam|viéc
O cac tay| soO
No. ]st
2nd 3rt 4th Sth
6th 7th

gth




Thuc t€, ty 1€ thot gian 1am viée & cac tay so phu thudc vao loai xe va diéu kién

sir dung. D6i v6i 6 t6 VEAM 533603 13 6 t6 tai co 8 tay s, phan bo thoi gian sir

dung & cac tay sd duoc 1ay tham khao theo bang 2.1 va cong thire tinh toan 2.12 cho

ta thoi gian st dung (khao sat) & cac tay so trong truong hop dong co 1am viée ¢ ché

d6 md men xoan cuc dai (Mm) trén quang dudng co s& chon 1a 10000 m- Bang 3.8.

3.4.3 Tinh bén tryc cac dang trong truong hop a

Véi sb liéu tng sudt xodn tong hop & bang 3.5 két hop voi thoi gian khao sat

theo bang 3.8 ta c6 bang tong hop sé liéu tinh toan trong trudng hop dong co 1am

viéc & ché 36 md men cuc dai Memax= 882 Nm theo bang 3.9

Bang 3.9: Bang tinh s6 chu ky gdy hu hong a

m (Mpa) a(Mpa) ni
Van tée Thoi glan Ni
i su dung

ih m/s) (s) (%)
7,30 1,90 4,0 0,5
4,86 2,80 8,0 1
3,50 4,00 24,0 3
2,48 5,50 44,0 5,5
2,09 6,50 80,0 10

1,39 9,80 120,0 15

1,00 13,60 360,0 45
0,71 19,00 160,0 20
Tong 800 100

Tay sd t(s)




Ung suat xoan 16n nhit ¢ céac tay s6: 4" + 8" nho hon tng suat Sn= 50 Mpa, do
d6 khi chay xe & céac tay sb ndy thi kha ning hong cac ding do méi la khong xay ra

- Ung suét xodn nho hon gia tri do bén dai han cua vt liéu.
- Tinh tong hu hai theo quy tic cong tic dung Palmgren — Miner

Tai cac tay sb 1%, 2" va 3 ™ c6 xuat hién chu ky gay hong do méi, ta c6 tong
hu hai do tat ca cac muc ung suat gay hong ¢ cac tay so nay la:
19 75 =89,70 10°
+ -

= 0,956 10° 4,467 10°



1 1 =0,11 10°(Chu k)

- Sé) chu ky N="= 89, 70 1076
gay hong do -
moi:
(A

1 4 11

2 8 7

3 24 5

4 44 4.

5 80 3

C
2. L oax N

- Tuoi tho cac dang: S= =110 10 *Km

Vay, véi cac gia dinh cia bai tpan. Trong truong hop|dong co hoat dong 6n dinh

v6i cong suat max Mwm = 882 Nm fai so vong fua nN =130 vg/ph thi|do ben moj ctia

truc cac ding la S= 110 x 10> km.
3.4.4 Tinh bén moi truc cac dang & muc M =0,9. M.«
Tuong ty nhu trén, két qua tinh toan vdi mé men M=0,9Memax=800 Nm dugc
tong hop trong bang 3.9.
Bang 3.10: Bang tinh s chu ky gdy hu hong b

Taysb  t(s) max " a(Mpa) i Ni



Tinh twong ty nhu trén, ta c6 duoc két qua tinh bén méi truc céac dang khi gia tri
mo men dong co dat 90% Memax = 800 Nm tai s6 vong tua nn =1300 vg/ph thi do

bén moi cuia truc cac ding 1a S= 180 x 10° km.



3.4.5 Tinh bén méi truc cac dang & mic M=0,82. M.

Khi khao sat & mé men Me=0,82Memax=723 Nm ta c6 sd liéu tong hop & bang 3.9.

g C

5 80 32,16 26,04 6,09 410

Tinh twong ty nhu trén, ta c6 duoc két qua tinh bén moi truc cac ding khi gia tri

mo men dong co dat 82% M, = 723 Nm tai s6 vong tua ny =1300 vg/ph thi do

bén cua truc cac ding 1a S= 366 x 10° km.

Nhéan xét:

- K&t qua tinh toan dua trén gia thi€t truc cac dang luén chiu mét mirc mé men da

dinh_Cu thé:

+ Khi dong co dat gia trj M., = 882 d6 bén moi 111 x 10 3km.

Nm
+ Khao sat & glé. tr1 0,9. Memax = 800

Nm d6 bén moi 366 x 10 *km.

+ Khao sat ¢ gia tri 0,82. M.« = 723
Nm

do bén moi 180 x 10 3 km.

cho thay tudi tho cta chi tiét phu thudc rat nhiéu vao diéu kién sir dung — van hanh

cua xe.



KET LUAN

Déanh gia do bén moi va tuoi tho cia cac chi tiét trong HTTL ctia 6 t6 van
dang 1a mdt bai toan kho do6i véi cac nha thiét ké. Thong thuong, dé lam viéc nay,
nguoi ta phai dya trén mot s6 lugng rat 16n cac so liu thuc nghiém. Luan van st

dung phuong phap nghién ctru 1y thuyét va thuc hién dugc cac ndi dung nhu sau:

- Luan van da nghién ctru phuong phap danh gia bén moi va trinh bay mot
phuong phap danh gia do bén moi ciia truc cac ding.

- Str dung phan mém Matlab- Simulink mé phong hé thong truyén lyc, tir d6 xuét
ra dir liéu dé danh gia do bén moi cac dang.

- Danh gia 46 bén moi cla truc cac dang & ché d6 md men cuc dai va & ché do mo
men 0,9 M., va 0,82 M_,...

- Vi cac gia thiét dit ra, két qua danh gia do bén moi cia truc cac dang nhu sau:

' d6 bén méi 111 x 10 * km.
+ Khi dong 1am viéc & ché d0 Memax= 0 bén moi 111 x m

882 Nm d6 bén méi 180 x 10 * km.
+ Khao sat ¢ gid tri 0,9. Memax= 800 d6 bén moi 366 x 10 3 km.
Nm

+ Khao sat & glé tr1 0,82. Memax= 723

Nm

DPay moi chi 1a mot sb két qua budce dau, thé hién kha ning giai bai toan bén moi
v6i sy hd tro ciia may tinh. Néu duoc tiép tuc nghién ctru hoan thién, phuong phap
nay c6 thé dugc ung dung dé danh gia tudi tho ctia cc chi tiét trong HTTL ciia 6 to
voi1 chi phi vé thoi gian va tai chinh it hon so véi viéc thuc hién céc thi nghiém dé

thu thap s6 liéu.
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PHU LUC: Thong sb chuong trinh Matlab-Simulink

clear all

%I. TINH MO MEN DONG CO
Mem=0.882; % KN.m
nem=1300; % v/ph; 1300 tai momen max tren duong dac tinh
ngoai OmgO0=nem*pi/30;
11=2.5;% Kg.m2

12=0.26;% Kg.m2

13=3.18;% Kg.m2

14=0.08;% Kg.m2
15=373.7;% Kg.m2
€23=6.74¢-5;%e-5;

rad/Nm e34=1.58e-5;%
rad/Nm r23=13.83;%
Nm.s/rad r34=73.92:%
Nm.s/rad Ga=165000;% N
Sa=5.9;% m2

rb=0.51;% m; Lop: 11.00R20
phi=0.8;% He so bam
kx1=0.02;% He so can

lan 1h1=7.30;

1h2=4.86;

1h3=3.50;

1h4=2.48;

1h5=2.09;

1th6=1.39;

th7=1.00;

1h8=0.71;



ihr=10.46;

10=5.33;

Mkxi=(kxi*Ga*rb)/i0;

ih=ih1; %THAY DOI TAY SO !
Omg=0mg0/(10*1h);

Mt=Mem*1000*ih; % Momen tinh toan-theo ty so truyen ih

%II. TINH MOMEN CHONG XOAN CAC DANG

Dcd=102e-3;%m

dcd=94e-3;%m

Wx=pi*(Dcd"4-dcd"4)/(16*Dcd);%m3

%III. TINH TOAN Si - Ni THEO VAT LIEU C20

C1=0.58; %Tai trong xoan thuan tuy.

Cg=0.8; %Kich thuoc (D=102).

Cs=0.7; %Thep can nong_Trang 323; 1 Ksi= 6.9 Mpa_The-Fundamentals-of-
Machine-Component

Ct=1; %<=8400F

Cr=0.753; %(99,9%) Trang 325 The-Fundamentals-of-Machine-Component-
Design-by-Juvinall-and-Marshek.

Su=410;%Mpa Gioi han ben THEP

C20 Sy=245;%Mpa Gioi han chay C20

Sni=0.5*Su;%Sn

Sn=round(Sni*C1*Cg*Cs*Ct*Cr);

Sf=round(0.9*0.8*Su);

m=(log(1e7)-log(1e3))/(log(Sf)-log(Sn));%Tinh bac cua duong cong moi
%IV. KIEM TRA CAC DIEM DAC

BIET S103=Sf;

S104=exp(log(power(Sf,m)*1e3/1e4)/m);%Tinh  ung suat tai
NO=1e4 S105=exp(log(power(Sf,m)*1e3/1e5)/m);%Tinh ung suat

tai NO=1le5 S106=exp(log(power(Sf,m)*1e3/1e6)/m);%Tinh ung
suat tai NO=1e6



S107=Sn;

S108=Sn;

%V. TINH TUOI THO

%xma=input('Nhap so luong tay so can khao sat: ')

xmal=115.1; % Tinh cho truong hop Me=Memax

xma2=78.59;

xma3=58.37;

N1=1e3*(Sf/xmal)*m; % So chu ky gay hong o muc ung suat 1 tay so 1
N2=1e3*(Sf/xma2)"m; % So chu ky gay hong o muc ung suat 2_tay so 2
N3=1e3*(Sf/xma3)"m; % So chu ky gay hong o muc ung suat 3 tay so 3
c=7/N1+19/N2+75/N3;% Tong hu hai o tat ca cac muc ung suat
Nceycle=1/c; % So chu ky gay moi

Skm=10*Ncycle; % Tuoi tho cac

dang fprintf("\n")

fprintf('So chu ky gay hong do moi o muc Usl: %d

\n',N1) fprintf('So chu ky gay hong do moi o muc Us2:

%d \n',N2) fprintf("So chu ky gay hong do moi o muc

Us3: %d \n',N3) fprintf('"Tong hu hai o cac tay so c=

%d\n',c)

fprintf("Tuoi tho cac dang la S= %d',Skm)

fprintf(" (Km)\n')

THONG TIN HOI DAP:

Ban con nhiéu thac mdc hodc muén tim kiém thém nhiéu tai liéu ludn van méi mé khac cia
Trung tam Best4Team ,

Lién hé dich vu viét thué ludn vin

Hodc qua SPT Zalo: 091.552.1220 hodc email: bestdteam.com@gmail.com dé hé tro ngay
nhe!
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