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Tom tat: Bai bao trinh bay quy trinh tinh todn phén bé tdi trong va kiém tra bén két cau xe tdi Hyundaz Mighty EXSL
thung mui bat khi tang tai trong chuyen cho 50% (tir 7 300 kg lén 10 950 kg), thuc hzen trong mot dé tai nghién ciru khoa
hoc sinh vién. thmg dn cdi tao gom néi dai dam doc va thimg hang 1 000 mm, doi cau sau 600 mm, thay truc cdc ding va
op gia cuong dam doc. Céc bude tinh dwoc lgp trinh trén MATLAB R2025a, trong dé mé hinh khéi heong duwoc hiéu chinh
theo phén b6 tdi ciia nha san xudt va tai phdn bé trén dam doc dwoc xdc dinh tir diéu kién can bang. Két qua cho thdy khoi
liwong toan bg tang lén 14 982 kg, cau trieée chi con chiu 24,1%; truc cdc dang moi bao dam diéu kién khong cong hweong
véi hé sé dw trik 1,47; dam doc chi & bén khi dwoc 5p gia cuong trén doan 5 600 mm (iing sudt uén Iém nhat 106,7 MPa
50 V6i tng sudt cho phép 122,1 MPa). Tdi lén cau sau vueot kha ndng chiu tai ciia cdu xe co sé nén phwong dn chi kha thi
trén Iy thuyét. Vé mdt dao tao, viéc ldp trinh héa gitip sinh vién phat hién cac gid thiét thién vé phia khéng an toan trong
tai liéu tham khdo va khdo sat nhanh céc phirong én thiét ké.

Tir khéa: Xe tai Hyundai Mighty EXSL, tang tdi trong, phdan bé tdi trong, dam doc, truc cdc dang, MATLAB, nghién
cveu khoa hoc sinh vién.

APPLYING MATLAB TO AXLE-LOAD DISTRIBUTION AND CHASSIS
STRENGTH ASSESSMENT OF A HYUNDAI MIGHTY EX8L TRUCK WITH A 50%
PAYLOAD INCREASE IN UNDERGRADUATE RESEARCH

Abstract: This paper presents a procedure for calculating the axle-load distribution and checking the structural
strength of a Hyundai Mighty EXSL canvas-top truck whose payload is increased by 50% (from 7,300 kg to 10,950 kg),
carried out as an undergraduate research project. The modification extends the side members and cargo body by 1,000
mm, moves the rear axle 600 mm rearward, replaces the propeller shafis and reinforces the side members. All calculations
were programmed in MATLAB R2025a; the mass model was calibrated to the manufacturer s axle loads and the distributed
loads on the side members were derived from equilibrium conditions. The gross mass rises to 14,982 kg with only 24.1% on
the front axle; the new propeller shafts avoid resonance with a safety factor of 1.47; the side members are strong enough
only when reinforced over 5,600 mm (peak bending stress 106.7 MPa against an allowable 122.1 MPa). The rear-axle
load exceeds the base axle rating, so the modification is feasible only in theory. Educationally, programming the procedure
helped students detect unsafe simplifications in the reference material and explore design alternatives quickly.

Keywords: Hyundai Mighty EXSL truck, payload increase, axle-load distribution, chassis side member, propeller shaft,
MATLAB, undergraduate research.
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I. GIOI THIEU

Xe tai hang trung tai trong 7 = 8 tan 1a phuong
tién chu luc trong van chuyén hang hoa lién tinh
& nudc ta, va nhu cau khai thac toi da kha ning
chuyén ché khién viéc ting tai trong thong qua cai
tao dugc nhiéu doanh nghiép quan tam. Khi ting
tai trong, phan bé tai 1én cac cau thay doi, tmg suét
trong khung va céc tong thanh gam ting 1én (Dang
Quy, 2008, 2012; Nguyén Hitu Can, 2005); néu
kéo dai chiéu dai co s dé bd tri thung hang 16n
hon, hai ddm doc con phai chiu mémen uén 16n
hon va trg thanh chi tiét can kiém tra trudc tién.

Phuorng phap phan tur hiru han cho két qua chi
tiét vé (mg suat khung gam nhung doi hoi mé hinh
hinh hoc va s6 liéu vat liéu chinh xac ctia nha san
xuat — diéu sinh vién hiém khi tiép can dugc. Vi
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vay, trong dao tao k¥ su 6 t6, phuong phap giai
tich van giit vai tro nén tang. Han ché ctia phuong
phap nay trong cac d6 an sinh vién 1a khéi luong
tinh todn 16n duoc thuc hién thu cong, nén khod
kiém tra lai, kh6 so sanh phuong an va dé& sai sot.
D6 an tang tai 50% cho xe GAZ-53A (Tran Minh
Két & Nguyén Van Loi, 2010) 1a vi dy dién hinh:
quy trinh day da nhung ap dung cho mau xe di cii,
d6 thi duoc vé tay va mot sd gia thiét khi tinh bén
dam doc chua chit ché.

Bai bao trinh bay phan tha nhat cta dé tai
nghién ciru khoa hoc sinh vién tinh toan kiém tra
xe tai Hyundai Mighty EX8L khi tdng tai trong
50%, gom phan bb tai trong, truc cac ding va do
bén dam doc; quy trinh ctia Tran Minh Két va
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Nguyén Van Loi (2010) duoc ké thura, cap nhat
cho miu xe dang lwu hanh va 1ap trinh hoa trén
MATLAB R2025a (The MathWorks, Inc., 2025).
Phan tinh nang dong luc hoc va on dinh quay
vong dugce trinh bay trong mot bai bao riéng. Vé
madt su pham, nghién ctru hudng té1 mot quy trinh
tinh toan minh bach, c6 thé tai 1ap, lam hoc li¢u
cho sinh vién nganh cong nghé 6 t6. Két qua chi
1 tinh toan 1y thuyét, khong phai can ctr dé cai tao
phuong tién tham gia giao thong.
II. CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU
2.1. Co s& 1y thuyét
2.1.1. Trong tdam va phdn bé tai trong
Xe duge chia thanh cac cum c6 khdi luong
mi, toa do trong tdm xi (tinh tr tam cau trude) va
chiéu cao trong tam hi. Toa d§ trong tdm cua xe
va tai trong phan bd 1én cac cau dugc xac dinh
theo Bang Quy (2012):
Ximgx; Yimghy
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trong do G la trong luong toan bo; G1, G2 1a trong
luong phan b 1én cau trude, cau sau; L 1a chidu
dai co so; a, b 1a khoang cach tir trong tim dén
tam cau trudc, cau sau. Khi kéo va khi phanh, tai
trong clu sau dugc nhan véi hé sb thay ddi tai
trong m2k = 1,2 va m2p = 0,9; tai trong cau trudc
tuong Ung suy ra tir diéu kién tong tai trong khong
d6i (Tran Minh Két & Nguyén Vin Loi, 2010).
2.1.2. Néi luwc va dé bén dam doc

Dam doc duoge tinh theo td hop bat 1gi nhat:
cau trude chiu tai khi phanh, cau sau chiu tai khi
kéo. Mbi dim duoc xem nhu dam tua tai bon
tai nhip, chiu tai phan bd déu ql trén phan dau
(cabin, dong co, hop $0, nguoi) dai 11 va g2 trén
phan sau (thung, hang hoa) dai 12. Khac véi cach
tinh q1, 2 truc tiép tir trong lwong cac cum trong
nghién ctru ctia TrAn Minh Két va Nguyén Vin
Loi (2010) — v6n lam biéu dd noi luc khong khép
kin — nghién ctru x4c dinh q1, g2 tir diéu kién can

bang luc va mOmen v&i cac phan luc tai nhip:

qily + @21y = 2(R; + Ry) 3)

a1l (xA + %) + qaly (xc + %2) = 2RI 4)

trong d6 R1, R2 1a phan lyc tai mot tai nhip trudce,
sau; XA, xC 1a toa do dau dam va diém chuyén
tiép giira hai ving tai. Luc cit Qy va mémen udn
Mx dugc tinh bang tich phan sé doc theo dam va

bang 0 tai hai ¢ddu dam. Momen quéan tinh, mémen
chong uon cua tiét dién chir C va di€u ki¢n bén
theo Do Kién Quoc (2007):
_ bh® — (b — §)(h — 28)° 2,
L= 12 o We=on ®
[o]

Oumax
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' V6i b, h,
§ 1a chiéu rong canh, chiéu cao va chiéu day tiét
dién; [o] 1a ing suat udn cho phép; n 1a hé sb du
trir bén. O doan c6 Op gia cudng, mémen quan
tinh bang tong moémen quan tinh cta dam chinh
va thép bp.

2.1.3. Truc cac dang

Chiéu dai truc cac dang dugc xac dinh béng
hinh hoc tir vi tri mat bich hop sb va mit bich cau
sau, sau d6 kiém tra diéu kién khong cong huong
theo sb vong quay nguy hiém (Trin Minh Két &
Nguyén Van Loi, 2010):

1,2-10%- VD2 + d2

Mngn = 2

(vg/ph) 0]

trong do D, d 1a duong kinh ngoai, duong kinh
trong ctia dng truc va L 1a chiéu dai tryc (mm).
Hé sd du tritk = nngh/ncdmax, véi ncdmax la $6
vong quay 10n nhét cua truc cac dang, Gmg véi sb
vong quay cong suit cuc dai ciia dong co O tay s6
cao nhat.

2.2. Phuong phap nghién ctru

Nghién ctru phdi hop ba phwong phap. Phuong
phap ké thira st dung hé thong cong thirc ciia gido
trinh Ly thuyét 6 t6 (Pang Quy, 2012), trinh tur
tinh, cac hé sb thay doi tai trong va tng suit cho
phép cta d6 an (Train Minh Két & Nguyén Vin
Loi, 2010). Phuong phap chuyén gia dugc dung
dé xac 1ap cac thong s6 nha san xuét khong cong
b (tiét dién dam doc, khdi lugng va toa do trong
tam tirng cum, vi tri mat bich cac dang); cac gia
tri nay dugc ghi 10 1a gia dinh (Bang 1). Phuong
phap tinh toan 1y thuyét duoc thuc hién trén
MATLAB R2025a (The MathWorks, Inc., 2025):
cong thuc dugc véc-to hoa trén toan day toa do;
luc cdt va mémen udn duoc tinh bang tich phan sb
(ham cumtrapz); hé (3), (4) duoc giai bang phép
chia ma tran; khoang doi cau Gng voi ti 18 tai cau
trude cho trude duge xac dinh bang noi suy (ham
interpl). So voi Tran Minh Két va Nguyén Vin
Loi (2010), nghién ctru diéu chinh ba diém: xac
dinh trong tim bang tong moémen khdi lwong cac
cum va hiéu chinh theo s6 liéu nha san xudt; xac
dinh tai phan bd trén dam doc tir diéu kién can
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bang; tinh momen chdng udn theo cong thirc day
dua (5).

1. POI TUONG NGHIEN CUU VA
PHUONG AN CAI TAO

Hyundai Mighty EX8L la xe tai hang trung
lap rap trong nudce tir nam 2020, cong thirc banh
xe 4x2, dong co diesel D4CC 117,6 kW tai 3
000 vg/ph, hop sb 5 cap. Phién ban thung mui
bat ¢ chiéu dai co s& 4 200 mm, khéi luong
ban than 3 505 kg, tai trong 7 300 kg, khoi
lugng toan bo 11 000 kg phan bd 1én cau trude/
cau sau 1a 3 010/7 990 kg; kha ning chiu tai 16n
nhat cta truc I/truc II 1a 3 900/8 000 kg (Cong
ty CP XNK O to6 Giai Phong, 2020). M6 hinh
khéi lwong gém chin cum cing ngudi va hang
hoa; khéi luong, toa d0 ciia nhom “cac b phan

khac” va toa do trong tam hang dugc hi¢u chinh
dé mo hinh tai hién dang khdi luong 6 to sat
xi va phan b tai toan bd cta nha san xuat. Sy
trung khdp nay ching té mé hinh nhat quan véi
s6 liéu cong bd chir chua phai mot phép kiém
chting doc lap.

Phuong an cai tao gdm: (a) ndi dai thung hang
va hai dam doc thém 1 000 mm (chiéu dai toan bd
tir 7 720 mm 1én 8 720 mm); (b) doi cau sau vé
phia sau 600 mm (chiéu dai co so tir 4 200 mm
1én 4 800 mm); (c) thay hai truc cac dang méi; (d)
op gia cuong bén trong dam doc bang thép chir
C, chiéu dai doan &p xac dinh tir két qua tinh bén.
Theo Tran Minh Két va Nguyén Vin Loi (2010),
cau trude can chiu khoang 25 + 30% trong lugng
toan bo dé giir tinh din hudng.

Bang 1. Thong s6 dau vao va cac s6 liéu gia dinh dung trong tinh toin

Thong s6 Ky hiéu | Don vi Gia tri Nguon

Khoi /luo?gblién than / tai B . 3505/7300/11 | Congty CP XNK O t6

trong / toan bo g 000 Giai Phéng (2020)

Phén b6 khéi lwong toan bd Con D td

. " ; gty CP XNK O t6

1én cau trudc / cau sau - kg 3010/7990 Giai Phong (2020)

Khéi lugng 6 to sat xi / tai Cone tv CP XNK O 6

1én ciu trudc - ke 2700/1700 G }l;h(')ng (2020)

Kha ning chiu tai 1on nhit Céne tv CP XNK O 6

truc I/ truc 11 - ke 390078000 it }l;h(')ng (2020)

S6 vong quay tmg véi , Cong ty CP XNK O t6

Nmax /i sé truyén s v | nN/ihS | vgph/— | 3000/0,722 Gigéi }I,’hc')ng (2020)

Hé s6 thay d6i tai trong khi Tran Minh Két &

kéo / khi phanh m2k / m2p - 1,270, Nguyén Van Loi (2010)

Ung sgét udn cho phép cua Db Kién Quéc (2007);

thép dam doc [6] MPa 122,1 Tran Minh Két &
Nguyén Vin Lgi (2010)

Tiét dién dam doc / op gia 200x70x7 /

cuong (chit C) hxb x3 mm 186x63%6 Gb

Ong truc c4c ding Dx3§ mm ?101,6 x 3 Gb

Khéi lwong mot nguoi /

chiéu cao trong tdm hang - kg/m 65/1,50 Gb

Ghi chii: GP — s6 liéu gia dinh theo phwong phdp chuyén gia.
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IV. KET QUA TiNH TOAN VA THAO LUAN

4.1. Phén bb tii trong

Sau cai tao, khéi luong ban than tang lén 3
837 kg, khéi lugng toan bd tang tir 11 000 kg
1én 14 982 kg (+36,2%). Trong tam dich vé phia
sau (a =3 645 mm, b = 1 155 mm), chiéu cao
trong tam tang tr 1,326 m lén 1,363 m. Tai 1én
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cau trudc/cau sau 1a 3 605/11 377 kg; ti 18 tai
cau trude giam tir 27,4% xudng 24,1%, thap hon
can dudi khuyén nghi. Khao sat khoang doi cau
AL tir 0 ¢én 1 200 mm (hinh 1) cho thdy quan hé
gan tuyén tinh: doi thém 100 mm thi ti 18 tai cau
trude ting khoang 1,5 diém phan trim, va can AL
~ 664 mm d¢é dat 25%.

Ti 1€ tai 1én cau trud

Anh huéng cia khoang doi cAu dén phan bb tai lén ciu trude
T T T T T

=664 mm — 25 %

AF‘hu‘o‘ng an chon: AL = 600 mm (24,1

I I
0 200 400

1 1
600 800 1000 1200

Khoang doi chu sau AL (mm)
Hinh 1. Anh hwéng cia khoing doi ciu sau dén ti 18 tai trong lén ciu trude
(xe sau cai tao, day tai 10 950 kg)
(Nguén: Két qua tinh todn ciia nhém téc gia bang MATLAB R2025a)

Van dé nghiém trong hon 1a tai cau sau 11
377 kg vuot kha nang chiu tai 8 000 kg cua truc
II xe co s& khoang 42% — diéu kién tién quyét
phai giai quyét néu xem xét trién khai thyc té.

4.2. Truc cac dang

Chon truéce chiéu dai tryc thir hai L2 = 1 650
mm, chiéu dai truc thir nhat xac dinh duogc la L1
~ 1 653 mm (trudc cai tao: 1 304 mm va 1 400
mm). Véi éng @101,6 x 3 mm, s vong quay
nguy hiém theo (7) cua hai truc 12 6 126 va 6
149 vg/ph, 16n hon sé vong quay 16n nhat cua
truc cac dang 4 155 vg/ph (ing véi 3 000 vg/
ph cta dong co ¢ s6 V). Hé sb du trit khoang
1,47, thép hon muc 2,06 ~ 2,37 cia xe nguyén
ban do tryc dai hon, nhung van bao dam diéu
kién khong cong huong. Do d6 can thay hai truc
moi, khong han ndi truc ci.

4.3. Do bén dam doc

Véi tiét dién gia dinh C200x70x7, momen
chéng udn theo (5) 1a Wx = 128,8 cm3; cong
thirc gan dung W = 8h(h + 6b)/6 duoc sir dung
trong nghién ctru cua Tran Minh Két va Nguyén
Vian Lgi (2010) cho 144,7 cm3, 16n hon khoang
12%, tirc danh gia ung suat thap hon thuc té. Tai
trong 1én cau trudce/cau sau ciia xe sau cai tao (G
=146 973 N) ¢ trang thai tinh 1a 35 366/111 607

N, khi kéo 1a 13 045/133 928 N va khi phanh 1a
46 527/100 446 N. Vi t6 hop bat loi, giai hé (3),
(4) choql =5095 N/mva g2 =11 707 N/m.

Néu chi ép gia cuong 1 000 mm quanh moi
ndi nhu trong nghién ciru ciia Tran Minh Két va
Nguyén Vian Loi (2010), tng suat uén 16n nhat
& doan khong p 1én t6i 138,4 MPa, vuot ng
suat cho phép, vi chiéu dai co s& va tai trong
cung ting lam moémen ubn gitta hai ciu ting
manh, trong khi mdi ndi ndm sau ciu sau, &
vung mémen nhd. Chuong trinh xac dinh vung
c6 ou > 0,9[c], hop véi doan quanh mbi nbi,
lam tron téi 100 mm va tinh 1ap c6 ké dén khoi
lugng op. Két qua: op thép C186x63%6 tir x = 1
200 mm dén x = 6 800 mm (dai 5 600 mm mdi
dam, khdi lugng hai doan 158,3 kg), mémen
chdng udn doan c6 6p ting 1én 216,4 cm3. Khi
d6 tng suat udn 16n nhét 13 106,7 MPa tai x = 1
199 mm, ngay truéc dau doan dp (hinh 2), hé sd
dutritn=1,14, so v6i 79,9 MPa van= 1,53 cua
xe nguyén ban. Biéu d6 lyc cit va mémen udn
khép kin nho q1, q2 thoa diéu kién can bang. Hé
s6 duy trir 1,14 kha nhé va phu thudc truc tiép
vao tiét dién gid dinh, nén can kiém tra lai bﬁng
s6 liéu thuc va phan tich phan tir hitu han, nhat
1a tai mdi ndi va hai dau doan op.
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g hop tinh, day
loi: G, ,\ nh) va Gy (kéo)

20t —|1i1

Qy (kN)

Biéu dd lye cit
L L

-30 L L
-1000 0 1000 2000 3000

I
4000 5000 6000 7000 8000

M, (kN.m)
T

10 -

208 . . L 4
-1000 0 1000 2000 3000
50

1 [te1 = 122,1"MPa
100 |

50+

0

a, (MPa)

-50 [

-100 ¢

-150 ¢ L L L .
-1000 0 1000 2000 3000

Bi¢u do mémen uon
T

1 1 L
4000 5000 6000 7000 8000

Ung suiit ubn (viing to miu: dogn op gia cwimg)

L 1 1 L ]
4000 5000 6000 7000 8000

Toa dé x tinh tir tim cau trude (mm)

Hinh 2. Biéu d6 lwc cit, mdmen udn va ing suit udn cia dim doc sau cai tao
(viing t6 mau: doan dp gia cwong)

(Nguon: Két qua tinh todn ciia nhom tdc gia bang MATLAB R2025a)
Bang 2. So sanh cac chi tiéu tii trong va két ciu ciia xe trudc va sau cai tao

Chi tiéu Don vi Trudc cai tao Sau cai tao Chénh léch
Chiéu dai toan bo / chiéu dai cosd|  mm 7720 /4 200 8720/4 800 | +1000/+600
Khéi lugng ban than kg 3505 3 837 +332
Khéi lugng toan bo kg 11 000 14 982 +36,2%
Tai 1én cau trude / ciu sau (dy tai) kg 3010/7990 | 3605/11377
Ti 18 tai 1én cau trudc % 27,4 24,1 -3,3
Chiéu dai tryc cac dang L1 /L2 mm 1304/1400 1653/1650 —
Heé so6 du trir sO vong quay ngu
hibm (tryo 1/ truc 2% quay nguy - 2,37/2,06 1,47 /1,48 -
Ung suét ubn 16n nhat cua dam 138.4 (khong 6
docgcumax MPa 79,9 / 10657 (cé%p?) a
Hé s6 duy trit bén dam doc n - 1,53 1,14 (c6 bp) —0,39

V. GIA TRI PAO TAO VA GIOI HAN CUA
NGHIEN CUU

5.1. Gia tri d6i véi dao tao va nghién ciu
khoa hgc sinh vién

Ngoai cac két qua k¥ thuat tong hop & bang 2,
qué trinh thyc hién dé tai cho thiy ba gia tri d6i
v6i dao tao k¥ su cong nghé 6 6.

Thir nhat, 1ap trinh hoa gitip nguoi hoc chuyén
trong tam tur thao tac tinh toan sang bién ludn Kkét
qua: dbi chiéu mo hinh véi s6 liéu nha san xuat,
phan biét su tring khép do hiéu chinh véi kiém
chung doc 1ap, giai thich vi sao tmg suat 16n nhét
xudt hién ngay trudc dau doan op.

Thir hai, quy trinh 6 thé tai lap gitup rén luyén
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tu duy phan bién d6i v6i chinh tai liéu tham khao.
Lap trinh lai phan tinh két cdu ctia TrAn Minh Két
va Nguyén Vin Loi (2010) di 1am 16 ra ba diém
can hiéu chinh: biéu d6 ndi luc dam doc khong
khép kin; cong thirc gan dung danh gid cao mémen
chéng ubn khoang 12%; doan 6p 1 000 mm khong
du khi chiéu dai €0 sO va tai trong cung tang. Hai
diém sau thién vé phia khong an toan; néu ké thira
nguyén trang, két luan vé d6 bén khung sé sai.
Thur ba, chuong trinh dugc tham sé h(’)a cho
phep thay mot thong s6 (khoang doi cau, tiét dién
dam, tai trong) va thay ngay anh huong toi toan
bd chudi chi tiéu (hinh 1), gitip sinh vién hinh
thanh tu duy thiét ké dya trén sy danh doi. Viéc
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ghi & gia dinh va két luan rang phuong an chi
kha thi trén 1y thuyét cling gop phan hinh thanh
y thirc trach nhiém nghé nghiép ddi v6i an toan
giao thong. Céac nhén dinh nay dugc rit ra tr mot
dé tai; hiéu qua su pham can duge danh gia dinh
lugng véi quy mo nguoi hoc 16n hon.

5.2. Giéi han caa nghién ctru

Tiét dién dam doc, khoi luong va toa do céc
cum, vi tri mat bich cac ding la sb lidu gia dinh;
két qua bén dam doc (n=1,14) dac bi¢t nhay véi
cac gia dinh nay. Nghién ctru chua kiém tra cau,
lép, hé théng treo va phanh; dam doc dugc xem
1a dAm phéang chiu udn dudi tai trong tinh nhan
hé sb, bé qua xodn va tap trung ing suat. Két qua
chua dugc kiém chimg thyc nghiém va khong
phai cin cr phap 1y dé cai tao xe.

VI. KET LUAN

Bai bao da lap trinh hoa trén MATLAB R2025a
quy trinh tinh todn phan b tai trong, truc cac ding
va do bén dam doc cua xe tai Hyundai Mighty
EXS8L khi ting tai trong 50%. Véi phuong 4n nbi

dai dam doc va thung hang 1 000 mm, doi ciu sau
600 mm: khéi lwong toan bo ting 1én 14 982 kg,
cau trude chiu 24,1% (cﬁn doi cau khoang 664 mm
dé dat 25%); hai truc cac dang mai dai khoang 1
653 mm va 1 650 mm bao ddm khong cong hudng;
dam doc chi di bén khi dugc dp gia cudong trén
doan 5 600 mm (cumax = 106,7 MPa, n = 1,14).
Do tai ciu sau vuot kha nang chiu tai clia cAu xe
co so khoang 42%, viéc tang tai 50% chi kha thi
trén ly thuyét khi dong thoi ting khoang doi cau 1én
khoang 670 + 700 mm, gia cudong khung va thay
cum cau sau, nhip, 16p phu hop.

Vé mit dao tao, quy trinh 1ap trinh hoa gitip
sinh vién tap trung bi¢n luan két qua, phat hién gia
thiét thiéu chat ch& cua tai liéu tham khao va khao
sat nhanh phuong 4n; chuong trinh c6 thé ding
lam hoc liéu cho cac hoc phﬁn Ly thuyét o t0, Két
céu 6 to va PO an thiét ké 6 t6. Hudng tiép theo
1a tinh lai v&i s6 liéu thuc ctia nha san xuét, phan
tich phan tr hitu han khung sau cai tao va danh gia
dinh luong hiéu qué day hoc.
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