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TOM TAT

Hién nay, da sb cac xe lan ctia ngudi khuyét tat hay ding, thuong c6 két cau va chirc
ning don gian chii yéu dung sirc nguoi dé van hanh, hodc khong ¢ chic ning leo cau
thang. Trén thé gidi cling nhu ¢ Viét Nam di c6 nhiing nghién ctru vé xe lan dién leo cau
thang, nhung phan 16n méi chi dimg lai & viée thiét ké, ché tao va thir nghiém tai phong
nghién ctru, chua c6 xe lan dién leo cau thang dwoc thuong mai hoa trén thi truong. Trong
xe lan dién leo cau thang, Hop giam tdc 1a mot trong nhitng thanh phan quan trong nhét.
Cho t6i nay, viéc nghién ctru thiét ké toi uu hoa Hop giam tdc cho xe lin dién leo cau
thang chua dugc quan tim. Bai bdo nay nham muc dich xac dinh ty sd truyén tdi vu cua
h6p sO xoan bc¢ dé dat duoc thé tich hop sé nho nhat phi hop véi mod hinh xe lan dién.
Dé giai quyét van dé nay, bai bao di ung dung phuong phap phan tich va quy hoach thuc
nghlem toan phan 4 nhan t6 dau vao. Anh hudng cta cac yéu td dau vao dén ty 5O truyen
t6i vu da dugce danh gla phan tich. Mot phuong trinh hoi quy dé xac dinh ty ) truyen t6i
wu ciing da duoc dé xuat. Hon nita, mot mo hinh hdi quy dé tinh toan ty sb truyén t6t nhat
da duoc dé xuat. M6 hinh dé xuat ciing duoc cho 14 rat phi hop véi s liéu thuc nghiém.
Cudi cung, bang cach tmg dung gié tri toi wu cua thiét ké hop giam toc nay duoc s dung
dé thiét ké mot mo hinh xe lan dién thyc té van hanh 6n dinh.

Keywords: Hop giam tdc truc vit, ti s6 truyén, t6i vu hoa hop giam tdc, Phuong phap
ham thé tich

ABSTRACT

Currently, most wheelchairs used by people with disabilities often have simple
structures and functions, mainly utilizing human power to operate, or do not have the
function of climbing stairs. In the world, as well as in Vietnam, there have been studies
on electric wheelchairs to climb stairs, but most of them just remain at the design,
manufacture and testing in the research laboratory, and no electric wheelchairs to climb
the stairs are commercialized in the market. In the stair climbing electric wheelchair, the
gearbox is one of the most important components. Up to now, the research and design
optimization of the reduction gear box for the electric wheelchair to climb stairs has not
been interested. This paper aims to determine the optimal gear ratio of the helical gearbox
to achieve the smallest gearbox volume suitable for the electric wheelchair model. To
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solve this problem, the paper has applied analysis and experimental planning method of
all 4 input factors. The influence of the input factors on the optimal transmission ratio has
been evaluated and analyzed. A regression equation to determine the optimal gear ratio
has also been proposed. Furthermore, a regression model to calculate the best gear ratio
has also been proposed. The proposed model is also proved to be very consistent with the
experimental data. Finally, by applying the optimal value of this optimization results, it is
used to design a realistic electric wheelchair model that operates stably.

Keyword: Worm Gearbox, Gear Ratio, Optimum gearbox design, Volume function.

1. Giéi thi¢u

Hién nay, da sb cac xe lin cua ngudi
khuyét tat hay dung, thuong co két ciu
va chirc nang don gian chu yéu ding sirc
nguoi dé van hanh, hodc khong cé chuc
ning leo cau thang. Thi truong thi khan
hiém nhirng chiéc xe lan dién gia ré, do
an toan cao ma c6 nhiéu chic ning, ma co
ciing chi 1a nhimng xe 1an dién Trung Qudc
duoc san xuét tran lan (hodc nhap lau do
mit hang nay khong tinh thué), mau ma da
dang, nhiéu chirc ning, nhung d¢ an toan
thap, cac phu ting thi mau hu hong [1].

Vi vy viéc nghién ctru, phat trién va
thiét ké cac xe lan c6 kha nang ty hanh, leo
cau thang,... s& giip cai thién va nang cao
chat luong cudc sdng ciia hang tridu ngudi
tan tat c6 y nghia to 16n trong vi¢c cham
soc stc khoé va phat trién ning luc ca nhan
cua nguoi tan tat trong cong cudc dong gép
va phat trién dat nudc.

Trén thé gi6i cling nhu ¢ Viét Nam da
c6 nhitng nghién ctru vé xe lin dién leo
cau thang, nhung phan 16n méi chi dimg
lai & viéc thiét ké, ché tao va thir nghiém
tai phong nghién ctru, chua c6 xe 1an dién
leo cau thang duoc thuong mai hoa trén thi
truong. Trong xe lin dién leo cau thang,
Hop giam toc 1a mot trong nhitng thanh
phan quan trong nhat. Cho téi nay, viéc
nghién ctu thiét ké t6i wu hoa Hop giam
toc cho xe lan dién leo cau thang chua
duogc quan tam [2].
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Hop giam tdc 12 mot loai thiét bi truyén
dong thong dung dugc tmg dung rong rai
trong cac hé thdng truyén dong. Tuy nhién,
do s6 lugng bién hdn hop, thiét ké phuc tap
va hinh hoc banh rang lam cho qua trinh
thiét ké tré thanh mot nhiém vu phuc tap dé
xt 1y, vi vay n6 ludn doi hoi phai cai tién
thiét ké. Do d9, 1am thé ndo dé tdi uu hoa
hop s6 truyén dong ngay cang tré nén quan
trong. Cho dén nay, d4 c6 nhiéu nghién ctru
vé thiét ké hop s6 toi vu [3].

Phuong phap lau doi nhit 1a phuong
phap d6 thi [4], theo d6 cac ty sb truyén
duoc tim dya trén biéu do quan hé glua cac
ty s0 thanh phan va tong ty s6 tmyen hop
s6. Mot phuong phap khac duge dé xut
boi Milou et al. [5], do do, ty sd truyén
duoc tinh toan dya trén dit liéu thue té, vi
du dir liéu do cac nha may san xuét hop
s6 dua ra. M6 hinh phuong phap duoc st
dung rong rai dé tinh toan ty so truyén tbi
uu. Trong phuong phap nay, cac ham muc
tiéu khac nhau dugc thiét 1ap nhu khodi
luong nho nhit cta banh rang [6], dién tich
mit cit ngang hop sd tdi thiéu [7], chiéu
dai hop sb t6i thiéu [8] va tong khdi luong
nhoé nhit caa hop sd [9]. Ngoai ra con ¢o
mot s& phuong phap nghién ciru khac nhu
sit dung thuat toan tdi wu, phuong phap
phan tich phan tir hiru han dé t6i uu riéng
timg bo phan ctia hop s6 [10].

Két qua cua cac nghién ctu trude day
cho thiy ty s truyén tdi wu tac dong truc
tiép dén viéc thiét ké hop sd tdi wu. Tuy
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nhién, cho dén nay van chua c6 nghién
ctru nao vé tinh toan ty sé truyén tbi wu voi
ham muc tiéu thé tich. Vi vay, bai bao nay
trinh bay mot phuong phap nghién ciru tdi
wu hoa thé tich cua hop giam tdc xoédn dc,
v6i chire nang muc tiéu 1a téi uu hoa ty sb
truyén u2. Theo d6, cac nhan td duoc chon
dé khao sat su phu thudc cua ching vao
dap tmg dau ra. Két hop k¥ thuat Thiét ké
Thi nghiém vo&i phan mém Minitab®19
dugc sir dung dé thuc hién cac bai kiém
tra mo phong thi nghiém. Dong thoi, mot
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mo6 hinh hdi quy s& dugc phan tich dya trén
dir liéu thyc nghiém dé danh gia mirc do
anh huong cua cac yéu td dau vao va su
tuong tac cua chiing dén cac ham muc tiéu.
Ngoai ra, con thyc nghiém két qua tdi uu
trén thiét ké xe lan dién hoat dong 6n dinh.

2. PHUONG PHAP

2.1 Phwong phap phén tich thé tich
hop giam téc

Thé tich ctia mot hop giam tdc truc vit
banh vit tiéu chudn c6 thé tinh nhu sau [10]

L
Ap T A-A
A1 A1
s1 S2 L
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| buz .
| [s1 | =
10 | L1 & - | -
—HTTT e M i
= | T T 1 || Pi2ds
& | Spiciiin=mEPY |
T [ " ; 4 | /J\
=5 8- s -+
71 S, Yz b -
= © 1 L.5Sc =
IIISIISIISIIIIIIIISIIIIIISD, 777
A 1.58q ;
R -
B1 ls, cff‘
Hinh 1 So d6 hép giam téc cta xe Ién dién
V. =LxHxB+L xHxB Trong cac cong thuc trén d , d , la
op w w.
Véi duong kinh cua truc vit va banh vit.
L=L1"+2S, 2.2 Tinh toan khoﬁpg cach truc va
duong kinh cua b truyén banh rang
L'=d  +20 \
' Khoang cach truc cua by truyén banh
Se=0.005x L'+ 4.5 rang dugc tinh nhu sau [10]:
dw22 del dwlZ
H= +ay,, + max( ) 3| T Kug
’ a, =K,(ut1l) |——— (10.1
2 2 2 w=Ko(ut 1) = = (10.1)
_+ 8.5 % S Trong do: K : hé s6, phu thudc vao vat
L,=b,, T 4x25 lidu cua cdp banh ring va loai ring (thing
B=maxd ,,d ) +20+2xS, hoic nghiéng hay chit V), trong hop sé tinh

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

11




Joupnol ol( Science - V L U T E

toan, tachon K =43 [10]; 7, : m6 men X04n

trén truc chu dong; [o,]: Ung suat tiép )21’10
cho phép, MPa; u: ti s0 truyén; Yp, = a—w
hé so chiéu rong vanh rang; KHﬁ: hé so ké

dén sy phan bd khong déu tai trong,

KHﬂ =1.05 +1.27, ta chon KHﬁ =1.25

Mémen xoin trén truc chu dong duoc
tinh nhu sau[10]:

Tout

T, =———
11 ugnwngmz,

(10.2)

Trong do: 7, 1a momen Xo0dn tai b
phan cong tac cua xe lan di¢n; 7, 1a hi¢u
suat cua bd truyén truc V1t — banh vit (n
=0.7+0.82); 1, 1a hiéu suit cua bd truyen
banh rang (11 = 0 96 +~0.98); i, 1a hi¢u sut
cua cap o bi (nb =0.99 +0.995).

Ta chon: = 0.76;17,= 0.992 va n,= 0.97.
Thé vao cong thire tinh 7', ta dugc:

11°
T,
T,, = 1.392
Ug
2.3 Tinh toan khodng cach truc ciaa
b0 truyén truc vit banh vit

(10.3)

Khoang cach truc a  cua bd truyén truc
vit dugc tinh theo cong thirc [10]

= (z, -|-q) J 170\ TooKn (10.4)

Z2 O'HZ] q

d
Trong do: z,: s6 rang banh vit; ¢ = n—i:
hé sé dudng kinh tryc vit, dugc tiéu chuan
hoa;
T,: m6 men xodn trén truc banh vit,
T, = Tam K,=1.1+13 1a hé s6 tai trong;

[0,,] 1a ung sudt tiép xuc cho phép
(MPa).

Ung suat tiép xtc nay c6 thé duoc tinh
nhu sau:

[6,,] =5.0515v -49.742 v+ 189.9

Hz] o
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Véiv, 1a van tde truot duge tinh boi

vy = 0.00883/P.u.nz  (10.5)

Va P, la cong suat trén truc vit, dugc
tinh boi
_ Tyony
1™ 9.66x106

(10.6)

Trong do, n 1a toc do quay cua truc
vit; 7, la mOémen xoan trén truc vit

(10.7)

Ta chon: n = 0.76; 5, = 0.992. Thé vao

cong thirc tinh 7', ta duoc:

(10.8)

Néu vat liéu 1a dong thau, theo tai liéu
[10], n6 duogc tinh:

[on2] = Kup- v [Oh] (10.9)

Véi[o, ] latng sudt tiép xtic toi da khi
chu ky tng sut thay d6i 1a 107

[oyo] = (0.7 + 0.9 )a, (10.10)

Trong do6 o, 1a tmg suat kéo, gia tri nay
phu thudc vao van toc truogt v , Khiv =35
+ 8 thi o, = 260MPa, khi v =8+ 12 thi o,
= 230MPa vakhiv =8+25,0 = 285MPa

TOU.
T12 = 1.34‘u_vvt

K, la tudi tho lam viéc quy doi dugc

tinh: -
8
Ky, = /i (10.11)
NHE
V6i N, la thoi gian lam viéc tuong

duong xac dlnh tir so d6 tai trong ciia banh
vit:
N, =60.n .
Véi n
(rpm) va z,
Tur cac phan tich trén, ta xac dinh dugc
bai toan toi uu hoa can thuc hién

(10.12)

1a tbc do quay cua banh vit

Toi thi€u hoda thong so Vo
Vi cac diéu kién bién nhu sau:

1<u <9
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8 <u,<80

d
Ayq + WTH + 2.55; < a,,

2.4 Xay dung ma trin quy hoach
thuc nghiém

Ta lga chon phuong phap quy hoach
thuc nghiém dé khao sat anh hudng cua
cac yéu to thuc nghiém dén ham muc tiéu.
Muc dich cua viéc nay 1a dé xac dinh dau
1a nhimg yéu t6 chinh anh huéng dén ham
muc tiéu; dé danh gid mic do anh huong
clia cac thong sd; dé danh gid anh huong

ISSN 2615-9945

tuong tac gitta cac tham sé va dé xuit mo
hinh mé ta mbi quan hé dau vao - dau ra.
Tat ca céac thong s6 dau vao dugc chon dé
diéu tra tac dong cuia chiing ddi voi dap ting
dau ra, ty sb truyén u,. Cac tham s6 dau vao
va cac muc dugc thé hién trong bang bén
du6i. Phdn mém Minitab®19 duoc chon
dé phat trién ké hoach thir nghiém va phan
tich dir liéu bang cach st dung thiét ké giai
thira day du 2 mtc.

Trong cong viéc nay, ta lga chon quy
hoach toan phan ¢ tat ca 16 thi nghiém.

Bang 1: Thong s6 nhan t6 dau vao

A AL LK S yen <~ . | Mikc thap | Mikc cao
Tén nhan to Ky hi¢u | Ma hoéa | Don vi
v oen | e
Ti s6 truyén toan bd hop sb u, A - 60 110
Hé s6 chiéu rong vanh ring ' B - 0.2 0.25
Ung suét tiép xuc cho phép
cua truc vit- banh vit L C MPa 350 420
Momen xoin ciia truc cong tac I D Nmm 8000 10000
Bing 2: Ma trin quy hoach va dix |STT| u, | 7, |lo,] | T, | u
li¢u thue nghiém 11 | 60 | 0.25 | 350 [10000| 47
STT| u, v |lo,l| T, u, 12 | 110 | 0.25 | 350 |10000| 73
1 60 | 02 | 350 | 8000 | 28 13 | 60 | 0.2 | 420 |10000| 43
3 60 | 025 | 350 | 3000 | 31 15 | 60 | 0.25 | 420 |10000| 45
4 | 110 | 025 | 350 | 2000 | 28 16 | 110 | 0.25 | 420 |[10000| 75
560 | 02 | 420 | 8000 | 19 3. KET QUA
6 110 0.2 420 8000 22 3.1 Anh hll’()’llg cua cac thﬁng Sé di;\lll
vao téi thong so dau ra
7 60 | 0.25 | 420 | 8000 | 23 , L
Anh hudng cta cac thong s6 dau vao
8 | 110 | 0.25 | 420 | 8000 | 22 | jap thong sé dau ra dwoc thé hién & hinh
9 [ 60 | 02 | 350 [10000| 45 | dudi. Anh hudng cua cac thong sé duoc
10 1 110 | 02 | 350 |10000] 75 firértllllibéy riéng biét véi nhau trén cung
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Main Effects Plot for u2
Fitted Means
un X ba [ o T out
60
™~
b=
=
g
=
304
20 T T T T T T T T
] no 0.20 0.25 50 420 2oon loooo
Hinh 2 D6 thi dnh huéng théng sé ddu vao bdc nhdt Ién théng sé ddu ra
Interaction Plot for u2
Fitted Means
u_g*X¥ ba ¥_ba
—&— 0200
| —l— 0250
sor] /
20
ugras 2 X ha*as 2 as2
3 —&— 3500
T e —m— 4200
=
z . ._/_::_;—’;-‘4' .
-
]
ug*T out X ba*T gut A5 25T gut T aut
P —®—  2000.0
o - F — | — — — — = —S— 10000.0
-
40
-—————= - .-_""“'-—-—-_.__.
20 T T T T T T
[=x] 110 o020 o2s aso 420
u_g ¥ _ba AS_Z

Hinh 3 D6 thi anh huéng tuong tdc giira cdc théng sé Ién théng sé ddu ra

Trong do thi trén, twong tng voi hai
muc (-1) va (+1) cta ting nhan tb, phan
mém tinh toan gia trj trung binh cua dap
ung dau ra va thé hién thanh mot diém.
Tir d6, dé tim ra thong s6 co anh huong
nhiéu nhét toi gid tri dau ra, ta c6 thé tinh
toan d¢ ddc ctia cac gia tri nay. V6i thong
s0 u, do doc Ia (50-35.125)/2=7.4375.
Tuong tu voi thong s6 ¥, , 4O c}éc la (43-
42.125)/2=0.4375. Vi thong so [0, ], dO
doc 1a (44.375-40.75)/2=1.8125. Va cuoi
cung, voi théng sb T ., do dérc, la (60-
25.125)/2=17.4375. Tu d0, ta thay thong
s6 anh huéng nhiéu nhat 1a 7, sau d6 toi

14

U, [o,]va ¥, .

Mot cach khac dé xac dinh thong sd
anh huong 1a dung biéu d6 Pareto hodc
biéu do phan phdi chuan cac thong sb anh
hudng tiéu chuan héa. Véi biéu do Pareto,
céc thong sd co gia tri nam bén phai gia
tri phan cach a, c6 anh hudng 1én phuong
trinh hdi quy tim duoc, gia tri cang 1n thi
anh huong cang nhiéu va nguoc lai. Véi
biéu do phan phdi chuan cac thong sé anh
huong tiéu chuan hoa, cac thong sb duoc
v€ hinh vuong va ghi tén ma hoa la cac
thong s6 c6 anh huong 1én phuong trinh
hdi quy.
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MNormal Plot of the Standardized Effects
(response is u2, a = 0.05)

29
Effect Type
# Not Significant
a5 B Significant
H D
50 Factor Mame
o aD A u_g
807 = A B ¥ _ba
70 - C A5 2
= 50 co D T_out
8 o aC
b
5 mE
o 40 >
30 L_R=tel
20
L=
10
.
5
1 T T T T T T
4] 50 100 150 200 250 200

Standardized Effect

Hinh 4 Biéu d@6 phéan phéi chudn cdc théng sé anh hudéng tiéu chudn héa

Pareto Chart of the Standardized Effects
(response is u2, o = 0.05)

Term 55
T
Factor  Name
D
A u_g
AD B ¥ ba
C AS 2
A D T_out
C
D
AB
AC
B
EBD
BC
|
4] 50 100 150 200 250 300

Standardized Effect

Hinh 5 Biéu dé Pareto cho cdc théng sé dau vao

Tt biéu d6 Pareto, ta tim dugc céac 3.2 Xac dinh phwong trinh hdi quy

thong s6 anh hudng 16n 1én thong sd ddura cua dir liéu thue nghiém
laT ,tuong tac gilta hai thongsou vaT , Ta tién hanh loai b cac thong s6 khong
anh huoéng toi phuong trinh hdi quy, tinh

todn lai dugc bang gia tri bén dudi.

Uy thong s6 khong anh huong 1én dau ra

la tuong tac gitra hai thong s6 ¥, va[o,,].

Bang 3: Thong tin vé phwong trinh héi quy

Term Effect Coef SE Coef | T-Value | P-Value
Constant 42.5625 0.0652 653.17 0.000
u, 14.8750 7.4375 0.0652 114.14 0.000
v 0.8750 0.4375 0.0652 6.71 0.000
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Term Effect Coef SE Coef | T-Value | P-Value
[o,,.] -3.6250 -1.8125 0.0652 -27.82 0.000
L 34.8750 17.4375 0.0652 267.60 0.000
u*¥, -1.8750 -0.9375 0.0652 -14.39 0.000
u*[o,,] 1.6250 0.8125 0.0652 12.47 0.000
u*T 15.1250 7.5625 0.0652 116.06 0.000
v xT -0.8750 -0.4375 0.0652 -6.71 0.000
[,,]*T, 3.6250 1.8125 0.0652 27.82 0.000

Ta danh gia d6 phu hop cua dir lidu Bang 4: D phu hgp dir liéu cia mé

bang bo cac thong sé R2, R?hiéu chinh hinh hoi quy
va R?du doan. Cac thong sb nay déu co S R-sq |R-sq(adj) | R-sq(pred)
gia tri > 90%, nghia 1a phuong trinh hoi  |0.451460|99.96% | 99.95% | 99.94%

quy hoan toan phu hop voi dir ligu thuc Phuong trinh hdi quy tim dwogc c6 thé

nghiém viét dudi dang:
u, = 253.45 — 24450 u; + 302.5yp, — 0.5968 [oy,]
— 0.024275 T_out — 1.500u, * P,
+ 0.000929 u, * [04,] + 0.000303 uy * Tpyyy— 0.01750,
* Toue + 0.000052 [0y5] * Toyr
3.3 Phan tich ANOVA tich phuong sai ¢6 cac gia tri p-Value déu

bé hon o = 0.05. Piéu nay cho thiy ring
cac thong s6 nay déu cé anh hudng I1én
phuong trinh hoi quy.

Bang bén dudi cung cip thong tin
phan tich phuong sai cho phu’orng trinh
hdi quy vira tim duoc. Ta thiy bang phan

Bang 5: Bang Phan tich phwong sai (ANOVA)

Source DF | AdjSS | AdjMS | F-Value | P-Value
Model 9 | 20403.2 2267.0 11122.89 0.000
Linear 4 | 17417.2 43543 | 21363.96 0.000
u, 1 2655.2 2655.2 | 13027.39 0.000
v 1 9.2 9.2 45.08 0.000
AS 2 1 157.7 157.7 773.68 0.000
T out 1 | 145952 | 145952 | 71609.70 0.000
2-Way Interactions | 5 2985.9 597.2 2930.04 0.000
u* ¥, 1 422 42.2 206.99 0.000
u*lo,,] 1 31.7 31.7 155.47 0.000
u*T 1 2745.2 2745.2 | 13468.96 0.000

16
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Source DF | AdjSS | AdjMS | F-Value | P-Value
YT 1 9.2 9.2 45.08 0.000
[o,,]1*T, 1 157.7 157.7 773.68 0.000

Error 38 7.7 0.2
Lack-of-Fit 6 2.6 0.4 2.73 0.029
Pure Error 32 5.1 0.2

Total 47 | 20410.9

3.4 Biéu dd twong tac giira cac thong sb

Contour Plots of u2

=
P

a0
40
50
a0
70
70

EETEER
mlﬂgw
[} =]
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Hold Values
u_g 85
X ba 0225
AL_2 3as
T_out 9000

Hinh 6 Biéu dé tuong tdc giita cdc théng sé

Biéu dd mién thé hién tuong tac doi 3.5 T6i wu héa thong s6 thiét ké hop
gitta cac thong sb. Ta c6 thé dua vao cac  gidm toc:
biéu dd nay dé hiéu duoc xu hudng bién
doi cua thong s0 dau ra khi thay doi hai i dugc, két hop voi cac didu kién bién
thong s6 duoc bi€u thi trong timg biéu d0  pan diu, ta tim duoc nghiém tdi wu cua
riéng biét. bai toan:

Dya vio phuong trinh hdi quy vira

Keét qua bai toan toi uu hoa

u2 Composite
Solution uw g X ba AS 2 T out Fit  Desirability
1 60 0.2 420 8000 19 0.993197

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG 1 7
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Optimal u_g ¥ ba AS 2 T_out
D: 0.0932 High 110.0 0.250 A420.0 10000.0
e Cur [60.0] [@20] [420.0] [3000.0]
Low 60.0 020 350.0 8000.0
u2

Bimimnum

y =190

d = 399320

/ /

4. KET LUAN

Két qua ctia mot bai toan tdi uu hoa dé
tim ty sb truyén toi uu ciia mot hop gidm
tde dé co duge khoi lugng hop s6 nho nhét
dugc trinh bay trong bai bdo nay. Mot quy
hoach thuc nghiém mé phong bang phuong
phap thyc nghiém nhan t toan phan cho 4
thong sd dau vao da duogc thiét ké va thuc
hién dé giai quyét van dé nay. Anh huéng

ctia thong s6 dau vao dén ty sb truyén tbi
uu cua hdp ) cling da dugc khao sat. Hon
nita, mot md hinh hoi quy dé tinh toan ty s6
truyén tot nhat d duoc dé xuat. Mo hinh dé
xuit ciing duoc cho 1a rit pht hop véi sb
liéu thyc nghiém. Cubi cing, bang cach timg
dung gia tri toi wu ctia thiét ké hop giam tdc
nay duoc str dung dé thiét ké mot mo hinh
xe 1an dién thuc té van hanh 6n dinh
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