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TOM TAT

Trong linh vure bdo dwéng va sira chiva déng co 6 té, viéc cdi tién va ndng cao
cdc thiét bj hd tro tré nén ngdy cang quan trong dé gitip ngudi tho thuc hién
cdc céng viéc mét cdch dé dang, chinh xdc va nhanh chdng. Bai bdo ndy trinh
bay két qud nghién ctru vé viéc thiét ké va ché tao gid d& - xoay déng co 6 té.
Nghién ctru dd tinh todn thiét ké, xdy duwng mé hinh va tién hanh kiém nghiém
bdng phén mém trudc khi tién hanh ché tao, Idp rdp. Sau khi hoan thanh ché
tao va Idp rdp, gid d& da duoc ddnh gid hiéu qud st dung théng qua khéo
nghiém khéng tdi va cé tdi vdi ba loai déng co, ¢ khéi lwong twong trng khodng
200 kg, 400 kg va 500 kg. Két qué khdo nghiém cho thdy réng cé ba déng co ldp
trén gid d& - xoay déu én dinh, cdc chuyén déng xoay va néng ha hoat déng binh
thuong. Biéu ndy cho théy san phdm clia nghién ctru ndy cd thé dugc dp dung trong
qud trinh ddo tao va stra chita déng co 6 t6, hb tro ngudi tho thure hién cdc céng
viéc stra chira mét cdch hiéu qud, nhanh chdéng va chinh xdc.

ABSTRACT

In the field of automotive engine maintenance and repair, the improvement and
enhancement of supporting equipment have become increasingly important in
facilitating mechanics to perform tasks easily, accurately, and efficiently. This
paper presents the research results of designing and manufacturing a rotating
engine stand (RES) for automotive engines. The research involved designing,
creating a model, and conducting software-based analysis before the actual
fabrication and assembly. After completion, the RES was evaluated for its
effectiveness through both unloaded and loaded tests using three different
engines weighing approximately 200 kg, 400 kg, and 500 kg, respectively. The
test results demonstrated that all three engines mounted on the RES operated
stably, and the rotation and lifting movements worked normally. This indicates
that the product of this research can be applied in the training and repair of
automotive engines, supporting mechanics in performing repair tasks
effectively, quickly, and accurately.

1. DAT VAN DE

chita dong co 6 t6.

Cac thiét bj duwgc s&r dung trong tram bdo
dudng stra chira dong co 6 t6, ngay cang dugc
cai ti€n nang cao, giup ngudi tho dé rang quan
sat cling nhu thao 13p slra chita mot cach chuan
xac nhanh chéng hon, gia d& - xoay dong co di
dong 1a mot thiét bi khong thé thiéu khi sira

Thiét ké ché tao cdc thiét bj co khi duwa trén
cdc phan mém CAD khi phan tich, mé phéng,
tinh toan kiém nghiém bén cho chi tiét, cum
may la phwong phap thiét ké hién dai, ddm bao
do tin cdy va rat ngdn thoi gian nghién ciru, tir
dd ndng cao chat luvgng va gid thanh cda san
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pham. Ge Xu-Kun va cong sy (2013) da phan
tich co cau nang dua trén nguyén mau 3o va
FEM. Nhém nghién clru da nghién ctru sy thay
ddi lwc tadc dung vao thanh d& cda co cdu nang
v&i géc nang thu duwoc tir phan tich dong luc
hoc cla co cdu nang. Ngoai ra, phan tich phan
t&r hi*ru han cla thanh duoc thiét [ap bang phan
mém NASTRAN dé kiém tra d6 bén. Nghién ctru
nay da cung cap tai liéu tham khdo cho viéc
thiét ké& va cdi tién co cdu nang [1]. Hu Wenting
(2013) d3a nghién ctru thiét ké mét hé théng ban
nang hop ly va an toan cho mot loai 6 t6 tai
nhat dinh. Tac gia d3 nghién clru co ché nguyén
ly va sau d6 tao mé hinh cho tat ca cac thanh
phan trong hé thdng bang phan mém Inventor.
Sau khi hoan thién cac mo hinh, nghién clru da
tién hanh md phdng dong luc hoc va phan tich
irng sudt, dua theo két qua phéan tich &ng suat
stra d6i md hinh cho phu hop [2]. Md Toufiqul
Islam va céng sy (2014) da nghién ciru doéng
lwc hoc clia hé théng gid d& dang hinh zic-zac
(co cdu bén thanh song song) st dung md hinh
3D. Trong nghién cru nay, co cdu dugc md hinh
hda va md phdng dé danh gid mét sé yéu cau
cu thé nhu dong lwc hoc, d6 chinh xac vi tri...
M hinh dugc dé xuat cha nghién clru d3 cung
cdp mdt phuwong phdp chinh xdc va nhanh
chéng dé phan tich dong luc hoc cla co ciu,
dong thoi cung cdp mot y tudng rd rang vé kich
thuwdc, mo-men xoan clia dong co cho co cau khi
chuyén doéng [3].

Lién quan dén tinh toan thiét ké gid d& nodi
chung va gid d& dong co 6 t6 ndi riéng, trén thé
gidi da c6é nhiéu céng trinh nghién clru duoc
cong bb. Naghate va cong sw (2012) d3 str dung
phuong phap phan tich FEA cha gia d& dong co.
Cac tac gia dd moé hinh hoa cac gia d& dong co
va thay d6i vat liéu cta cac bo phan bang hop
kim nhém va hop kim magie. K&t qua phan tich
gid 13p dong co cho thay gid d& nay sé giam
trong lwong déng ké khi s&r dung vat liéu hop
kim nhom [4].

Fang va cdng sy (2015) d3 thuc hién thiét ké
gid do danh cho viéc thuc hanh 6 to tai moi
trudng tredng hoc. Qua trinh thiét ké bao gém
viéc hoan thién ban vé ky thuit s dung phan
mém Autodesk Inventor va Auto CAD. Déng
thoi, tac gia da tién hanh phan tich ciu tric cua

cac bé phan quan trong va sau dé ché tao va
|3p rap gia d& dé thyc hién thir nghiém [5]. Tao
va Li (2017) cling d3 thiét ké gia xoay déng cé
sir dung dong co dién dan déng. Nghién ctru d3
thiét ké&, kiém nghiém cac bdé phan quan trong
nhw hop gidm téc, khung, truc... [6]. Charde va
cong sy (2018) da nghién ctru tap trung vao
viéc phan tich ciu trdc cha mat bich noi mot
chét va truc duoc két néi thdng qua bu 16ng
M12 cla gid d& xoay dong co. Cu thé, trong qua
trinh 13p rap va bao tri dong co, bo ga 13p dwoc
st dung dé dam bao déng co dwoc gitt 6n dinh.
K&t qua nghién ctru cho thay rang véi gia tri do
an toan mong mudn la 1,5, mat bich c¢6 d6 day
14 28 mm c6 kha ndng duy tri tinh 6n dinh duéi
moi tai trong [7]. Noor va cdng su (2020) d3
ti€n hanh nghién ciru xac dinh md ta tu thé cda
sinh vién khi thyc hanh va ché tao gia d& dong
co theo kich thudc hodc két qua phan tich céng
thai hoc, sau dé mot gia d& ddng co cé thé diéu
chinh d6 cao theo tu thé cla sinh vién d3 duoc
ché tao [8].

Hién tai trén thi trwdong con cé nhiéu kiéu
mau gia xoay dung hd trg thdo ldp dong co. Tuy
nhién thyc té cho thay, cic gid d& don gidn cé
gia thanh thap thi tinh linh hoat va dé an toan
khéng cao, trong khi cac loai gid d& cé chat
lwong tot thi gid thanh kha cao. Tai Viét Nam
cling chua cé cdc cong trinh nghién clru lién
quan dén viéc thiét ké, ché tao céc loai gia d&
nay dugc céng bé. Do d6, nghién clru nay tién
hanh thiét k& va ché tao mot loai gid d& - xoay
doéng co di dong, da nang phuc vu thuc hanh,
thuc tap slra chita 6 t6 tai xwdng. Phuong phap
thiét ké cé sy tro gilip cda mdy tinh (CAD) két
hop véi moé phdng, tinh todn kiém nghiém (CAE)
duoc st dung trudc khi tién hanh ché tao va
khao nghiém. San pham cla nghién clru nay cé
thé duoc st dung trong dao tao, hd tro trong
cac tram bao dudng slra chita 6 t6 nham nang
cao hiéu qua trong viéc slra chita |a rat can thiét
va cd y nghia thuc tién.

2. PHUO'NG PHAP NGHIEN CU'U
2.1. Yéu cau ky thuat va lwva chon phuwong an
thiét ké

Gia xoay ddng co 6 t6 duogc sir dung dé tao
diéu kién thuan lgi cho viéc xoay déng co trong
qua trinh bao dudng 6 t6 nham thuc hién cac

84 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 1 (2024)



Ky thudt & Céng nghé

hoat déng bao dudng toan dién 360 do trén
dodng co. Cau tric cha gid xoay déng co 6 td can
duogc thiét don gian vdi cac yéu cau ky thuat
chinh nhu sau:

- Tai trong I&n nhat st dung cho gid xoay:
500 kg;

- K&t cau truyén dong ty s6 truyén 1:20;

- GAc xoay: 360 d0;

-Thao tac nhe nhang, cd thé khda & moi gdc do.

- K&t c4u thiét ké nhd gon, hop ly, dép ¢ng
yéu cau cha do bén, dod clrng, tudi tho va tinh
kinh t&, an toan; thiét ké& can thyc hién viéc tiéu
chudn hda va tuadn thu cac yéu ciu quy dinh
theo TCVN.

| \

©

2

Hinh 1. Cau tao va nguyén ly hoat déng gia xoay ddng co’

Gid xoay dugc thiét ké mé phong trong Hinh
1 bao gdbm: hé théng khung may (1) cé 1ap cac
banh xe chju tai trong (2), cac banh xe nay co
thé xoay 360° va cd cac khda banh. Pdng co (9)
dwoc ga trén mat bich 13p dong co (8), dwoc 1dp
trén truc banh vit (6). Pdng co cé thé xoay 360°
quanh truc théng qua bd truyén truc vit (5)
bang tay quay (4). Toan bd bd truyén duoc lap
trong hop (7), c6 thé di chuyén I&n xudng thong
qua kich thay luc (3).
2.2. Tinh toan cac thong sé chinh
2.2.1. Tinh todn lwa chon bé truyén truc vit-
bdnh vit

Theo diéu kién lam viéc thuc té, chon so bd
cdng suat dau vao cla tay quay la 100 W va téc
dd dau ra cda banh rdng banh vit 1a no = 2
vong/phut, ti s6 truyén i = 20, tudi tho du kién
Lh=25000 h.

Tinh toan thiét ké vé diéu kién bén tiép xdc
cla bé mat rang banh vit [9]:

2
m’d, > KT, _480
Z[o,]) (1)
Trong dé:

K - Hé s6 tai trong K;
T2 - M6 men xodn tac dung |én banh vit
(N.mm);
[on] - Ung suét ti€p xuc cho phép (MPa);
di - Puong kinh vong tron chia truc vit (mm);
m — Mo dun;
Z,— SO rang banh vit.
Ki€m tra do bén udn chan rang cla banh vit:
1,53KT,
o :mYm
172
Trong dé:
Yra2 - Hé s6 dang rang;

Y, S[C"F] (2)

Yp - Hé s6 goc xoan cla banh vit;

d2- Dudng kinh vong tron chia banh vit (mm).
2.2.2. Tinh todn dwong kinh truc truc vit

Do dudng kinh truc vit khéng I&n nén phan
than va truc vit duoc ché tao lién khdi, vat liéu
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|a thép C45. Dudng kinh nhé nhat cda truc cé
thé& dugc tinh toan dua trén cudng do6 xoan [9].

T 9550000~ 5
7, =—ra—I <1
Tow,0,2xd’ (=]

Trong dé:
d - Pudng kinh nhd nhat cda truc vit;

FrA I

83mm

= ee—

P- Coéng suat dau vao truc vit (kW);

n - S& vong quay truc vit (vong/phut);

d2- Dudng kinh vong tron chia banh vit (mm).

Vi dau ngoai cua truc vit dwgc ndi véi mét
tay quay thu cdng nén luc do tay tac dung 1én
truc vit rat nhé va cé thé bod qua nén phan tich
lwc dugce gidi thiéu trén Hinh 2.
F: I Fan

83mm

VAR

A A

.

A

v \rD
os]

Hinh 2. So’ d6 tinh toén truc vit

Kiém tra d6 bén cda truc vit: Khi kiém tra do
bén cda truc, theo thuyét bén Il (Thuyét bén
&ng suat tiép cuwc dai), tinh todn rng suét:

R CREIESK

Trong dé:

G- Ung sudt tinh todn cla truc (MPa);

M- Mémen uén tac dung Ién truc (N.mm);

T- MAémen xoan tac dung trén truc (N.mm);

W- Hé s6 tiét dién chéng udn cha truc (mm3);

[6.1]- Ung suat udn cho phép cla truc (MPa);

a- Hé s6 rat gon khi dem mdémen x0dn rat
gon thanh mémen ubn twong duong.

Kiém tra d6 cirng udn cda truc:

VF;12+F;§ L'3 S[

ASE] ]

y= (5)

Trong dé:

E- md dun dan hdi (MPa);

| — Mé men quan tinh (mm?);

L- 1a khoang céch gitra cac gdi d& & hai dau
cla truc vit (mm);

[y] - D6 vdng l&n nhat cho phép (mm).
2.2.3. Tinh todn dwong kinh truc banh vit

Truc banh vit 1a truc bac, tuy nhién do truc
banh vit c6 gd dong co nén chju tai I&n nén
chon vat liéu ché tao la 40 Cr. Pau ngoai cla
truc banh vit gd déng co co trong lwgng la 500
kg. Gia str khodng cach tir tdm ddng co dén gbi
d& 1a 400 mm. Ldc nay, truc banh vit c6 thé
duwoc coi la dwoc kéo dai 400 mm nhu Hinh 3.

125mm l 125mm

400mm

A

Hinh 3. So’ d6 tinh toan truc banh vit

Theo thuyét bén Il (Thuyét bén (rng suat tiép cuc dai), tinh toan &ng suat [9]:

M +(aT) lo ]

ca

o2

;
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Trong dé:

oce- Ung sudt tinh toadn cla truc (MPa);

M- Mémen uén tac dung Ién truc (N.mm);

T- MAémen xoan tac dung trén truc (N.mm);

W- Hé s6 tiét dién chéng udn cla truc (mm3);

[6.1]- U'ng suat udn cho phép ctia truc (MPa);

a- Hé sb rut gon khi dem momen x0dn rit

gon thanh mémen ubn twong duong.
Kiém tra do clrng xoan cla truc:
¢:5,73x104L (7)
GI,

Trong dé:

a) FSQ Fn]
——

0 ‘ 1
Fro

G - Médun cat cta vat liéu (MPa);

l;- Momen quan tinh cuc cla tiét dién truc.
2.2.4. Tinh todn chon 6 lén

Véi tai trong tac dung Ién 6 nhod cd ca luc
huwdng tdm va luc doc truc, dé ¢d dinh truc theo
phuong doc truc va dé dam bao cho truc vit
gian nd nhiét theo phuong doc truc, tai géi d&
0 nghién ctru chon mot & diia con con trén goi
d& 1 dung 6 tuy déng 13 6 bi d& mot day. Truc
|3p banh vit cé yéu cau dd cirng cao nén chon
dung 6 diia cdn & ca 2 gbi. Hinh 4 gidi thiéu so
do bo tri 6 1an trén truc vit va truc banh vit.

b) Fsp Fa Es)
0 1
Fl‘[] Fl‘]

Hinh 4. So d tinh toan & lan cho truc vit (a) va truc banh vit (b)

3. KET QUA VA THAO LUAN
3.1. Két qua tinh toan
3.1.1. B truyén truc vit- bdnh vit
- Truc vit:
Budc doc truc:
px =1m = 3,14 x3,15 mm = 9,89 mm
Hé sé dudng kinh:
q =diy/m=35,5/3,15=11,27
Duong kinh vong dinh: da1 =di+2 ham =
(35,5 +2x1x3,15) = 41,8 mm
Puong kinh vong day: dii=d1-2 (ha +¢c )m =
_d+d, m

—(g+

7 )=

3.1.2. bwong kinh truc vit va truc banh vit

[35,5-2%(1+0,25)x3,15]= 27,63 mm
Gdc xodn: y = 10°03'48" = 10,06°.
- Banh vit
Puong kinh vong tron chia:
d> =mZ; = 3,15 x40=126 mm
buong kinh vong dinh: da2 = d2 + 2ha m =
(126 +2x1x3,15)=132,3 mm
Pudng kinh vong tron chan rang:
dr=d>-2(ha +c )m=[126-
2x(1+0,25)x3,15]=118,13 mm
- Khoang céch truc

215(11,27+40):80,75 mm

Pudng kinh truc vit dwoc xac dinh theo cong thirc:

g 9550000P _ 9550000x0,1
a 0,2x25%40

\ 0,2[rr]n

Lay duong kinh téi thiéu cha truc vit 1 20
mm, két ciu truc bac va dwong kinh cia moi

=16,84 mm (8)

phan tdng thém 5 mm.

Puong kinh truc banh vit dwoc tinh toan:
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(9)

6 mm

. i/\/20000002 +(0.6x382000)"

Chon dudng kinh truc tdi thi€u 70 mm, két
cau truc bac va duong kinh cia moi phan ting
giam thém 5 mm.

3.2. Xay dwng mo hinh 3D va kiém nghiém cac
két ciu chinh

Trong linh vuc thiét ké co khi ngay nay, may
tinh hd tro moi cong viéc trong viéc thiét ké,
san xuat va td chirc san xuat. Céng viéc dugc
thuwc hién ty déng, gitip giam dang ké cong sirc
thiét k&, ché tao cla ky sw co khi [10]. Trong
nghién ctu nay, phan mém SolidWork dwoc
&ng dung dé€ md hinh hda cac chi tiét ba chiéu.
DPay la phan mém duwoc phat trién bdi mot
trong nhitng céng ty phan mém thiét ké& uy tin
nhat thé gidi. Phan mém nay cho phép nguoi
dung xay dung mé hinh 3D céc chi tiét, 13p rap
chuiing lai v&i nhau thanh mét chi tiét may (may)
hoan chinh, kiém tra déng hoc, cung cap théng
tin vat liéu... [11]. Dua trén nguyén ly hoat déng
va tinh toan ly thuyét, nghién ctru s&r dung céng

7

cu Weldments dé thi cong két cdu khung, cac
chi tiét va cum chi tiét cda thiét bj tir cac tiét
dién thép tiéu chuan [12]. Md hinh 3D duoc
trinh bay trén Hinh 5.

Can cr vao k&t qua tinh toan thiét k& va moé
hinh 3D, sau khi thiét 1ap cac thudc tinh vé vat
liéu CT3, két qua khi thiét 1ap lvdi vai kiéu ludi
tiéu chuan, mat ludi hinh tam gidc canh 35 mm,
dung sai 1,75 mm, tong s6 nut 25482, téng s6
phan t&r 11553 nhu Hinh 6. K&t qua sau khi
phan tich mé hinh c6 dugc chuyén vi va rng
suat cda khung cho thay trong qua trinh lam
viéc, toan bo hé théng khung chiu bién dang &
cac mirc d6 khac nhau, trong dé bién dang dat
gia tri |&n nhat khodng 1,6 mm tai phia trén
khung. Vé&i &rng suat twong duwong theo Von
Mises |&n nhat thu duoc tir két qua phén tich
tap trung chd yéu & céc gdc vadi gia tri Idn nhat
khoang 194,1 MPa.

Hinh 5. M& hinh téng thé gia d&- xoay dong co’

88
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van Mises (N/mm~
1.583e+02
L 138%e+02
1.235e+02
_ 1.0ate+02
9259 +01
L TTee+01
&173e+01
| 4.630e+01

—P Yield strengtie 2350 +02

3.086e+01

1 543e+01

5301204

2 (MPa))

b)

URES (mm)
l 16008 +00

L Lade <00
1.280¢ +00
11206 +00
L G.600e-01
B.000¢-01
L BA00e-01
L AB0de-01

2200e-01
I 1.6006-01

1.000¢-30

Hinh 6. Ung suat twong duong va chuyén vj cia khung

Sau khi thiét 13p cac thudc tinh vé vat liéu
C45 cho chi tiét mat bich, k&t qua khi thiét 1ap
lwdi vai kidu ludi tiéu chuan, mat lwdi hinh tam
gidc canh 35 mm, dung sai 1,75 mm, tong s6

a)

- Yigld strength: 46008 +02

nut 25482, téng sd phan tlr 11553 nhw Hinh 7.
K&t qua cho thay chuyén vij dat gid tri I&n nhat
khodng 0,76 mm va (ng suit tuong duong
theo Von Mises la 130,4 MPa.

URES {mm)

l 7599e-01
l £8398-01
6079e-01
. 5319801
4560001

R 3800e-01
3.040¢-01
L 2.280e-01

l 1520e-01

7509¢-02

0.000e+00

Hinh 7. U'ng suat twong dwong va chuyén vi ciia mét bich

Do d¢, trong qua trinh lam viéc vai tai trong
theo yéu cau, chuyén vj thay déi khéng dang ké
va rng suat khi tinh todn van nam trong gidi
han cho phép nén két cdu khung va mat bich
déu dam bao dd bén khi lam viéc.

3.3. Két qua khao nghiém
3.3.1. Khéo nghiém ché dé khéng tai

Sau khi d3 tinh toan thiét ké xong, nghién
ctru tién hanh ché tao cac chi tiét cha hé thong,
sau do dé tai tién hanh ché tao céc chi tiét, cac
cum chi tiét va tién hanh 13p rap cac chi tiét,
cum chi tiét 1én hé thong. D& danh gia so bd
thiét bi, nghién clru tién hanh danh gia thiét bj

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 1 (2024)

& diéu kién khong tai. Khdo nghiém khong tai
duwoc thuc hién dé kiém tra xem thiét bi c6 hoat
déng 6n dinh hay khéng. Truwdce khi van hanh,
hé théng truyén déng, kich thiy luc, méi han,
cac két cdu khac déu duoc kiém tra. Trong qua
trinh chay th{r, néu phat hién bat ky van dé nao
nhu ti€éng 6n, rung lac thi may sé dirng lai dé
xac dinh va giai quyét van de.
3.3.2. Khdo nghiém ché dé cé tai

Phan khado nghiém nay tdp trung vao viéc
danh gid kha nang van hanh va 6n dinh cla ba
loai d6ng co khac nhau khi dwoc 13p 1én giad d&
xoay. Cac dong co nay cé khdi lvgng twong ing
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Ky thudt & Céng nghé

khodng 200 kg, 400 kg va 500 kg. D€ tién hanh
khao nghiém, cac vat nang dugc treo thém lén
dong co dé dat duwoc khdi lvgng khao nghiém
mong muén. Sau dé, cac ddng co duoc lap l1én
gia d& xoay dé kiém tra kha ndng van hanh va
6n dinh cua gia d&.

K&t qud khao nghiém cho thay cd ba déng co
|ap trén gia d& - xoay déu 6n dinh va khéng anh
huwdng dén két cau cla gid d&. Piéu nay cho
thay gid d& c6 kha nang chiu tai va hoat dong
mot cach 6n dinh véi cadc déng co khac nhau.
Dai véi dong co cd khéi lwong 200 kg va 400 kg,

4. KET LUAN

Nghién cru nay da thanh céng trong viéc
tinh toan, thiét k&, ché tao, va khao nghiém gid
d& - xoay déng co 6 to vdi tai trong trung binh,
c6 kha ndng xoay va nang ha. S& dung phuong
phap thiét ké két hop mdy tinh (CAD) va md
phdng, tinh todn kiém nghiém (CAE) d3 giup
dam bdo tinh 6n dinh cua gia d& trudc khi tién
hanh ché tao va khao nghiém. K&t qua cda khao
nghiém d3 ching minh rang gid d& hoat dong
6n dinh véi tai trong yéu cau. Vi vay, gia d& -
xoay dong co cé tiém ning hd tro trong viéc
dao tao va cong tac bao dudng stra chita tai cac
gara 6 t6, gép phan nang cao hiéu qua trong
viéc stra chita va gidm gid thanh, diéu nay rat
can thiét va cd y nghia thuc tién.

Hinh 8. Gia d& - xoay thdo lap déng co' 6 to

khi xoay bang tay, qud trinh xoay dién ra nhe
nhang va dong co tuy him tét. Diéu nay cho
thay hai loai dong co nay cé kha ndng van hanh
mot cach dé dang va an toan trén gia d& xoay.
Pong co cé khéi lvgng 500 kg nang hon, tuy
nhién, két qua khao nghiém cho thay né van cé
thé van hanh trén gia d& xoay. Mic du tay xoay
c6 thé nang hon so vdi cac loai déng co khdc,
nhuwng kha ndng van hanh van dugc dam bao.
Cudi cung, ca ba loai déng co déu dwoc nang ha
bang kich thuay luc, két qua cho thay tat ca cac
déng co nay déu cé thé nang ha 6n dinh.
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dwoc rng dung trong thuec tién

Loi cam on

Nghién clru nay la k&t qua cla D8 tai nghién
ctru khoa hoc cap co s&, duoc hd tro kinh phi tir
Trudng Pai hoc LAm nghiép. San pham duwoc st
dung trong xuwdng thwc hanh, thuc tap cho sinh
vién nganh Céng nghé ky thuat 6 t6 tai Truong.
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