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Tém tit

May dao ranh dang xich dudc st dung rong rii trén thé gidi phuc vu dao rinh trong nong nghiép, dit cdp ngam,
dao hao. Trong nhitng nim gan day, st dung truyén dong thiy luc va tdi uu héa két ciu 1a xu huéng trong san
xuét cac loai mdy d6. Van dé quan trong trong thiét ké 1a can hop 1y héa bd truyén dong va c6 kha niing diéu
chinh d€ nang cao hiéu qua st dung. Trong nghién ctiu nay chiing tdi trinh bay cd s khoa hoc tinh todn thiét ké
va diéu chinh hé truyén dong dong bd tlit dong co t6i bo phan cong tic may dao ranh cd nhé dang xich. Ngoai
ra bai toan diéu chinh hé truyén dong mdy dao rinh dang xich ciing da dudc chiing ti xiy dung va khéo sit,
muc tiéu 1 phat huy hét kha ning ngudn din dong. Két qua nghién ciiu da xac dinh dudc céc thong s6 ky thuat
va dit liéu cho viéc diéu chinh tiing ché do 1am viéc may dao. Phuong phép tinh toan trong nghién ctiu nay c6
thé ing dung cho thiét ké mdy dao ranh dang xich ¢& nhd va cic may tuong tu khac.

Tir khod: cong suat dong co; hé truyén dong; ap suit; may dao ranh; luu lugng.
STUDY ON THE DESIGN AND ADJUSTMENT OF THE DRIVEN OF THE CHAIN TRENCHER
Abstract

The chain trenchers are widely used in the construction for digging trenches in agriculture, especially for laying
pipes, installing cables, or in preparation for trench warfare. In recent years, using the hydraulic transmission
in driven systems and optimizing the structure was the trend in manufacturing those machines. The important
issue in designing is the need to optimize the drive and have the ability to adjust to improve energy efficiency.
In this study, the basis of calculation and design of the driven of the chain trencher was presented along with the
adjustments to the hydraulic transmission system of the micro trencher. In addition, the problem of the driven
of the chain trencher was built and solved in the aspect of performance optimization. The result of this research
is to determine the working parameters and have the data used to adjust the machine in each working mode.
This calculation method can be applied to designing micro trenchers and similar machines.

Keywords: engine capacity; hydraulic transmission; pressure; trencher; flow.
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1. Gidi thiéu

Mdy dao ranh hep dugc st dung phd bién trén thé gidi do c6 nhiéu wu diém, né phu hdp véi cac
cong viéc nhu dao ranh trong néng nghiép, dao ranh dit cip ngam, dao ranh dit dng thoat nudc. Xu
huéng chung trong [1, 2] Ia thiét k& mdy dao ranh cd nho st dung bd cong tac dang xich dan dong
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thiy luc dudc thiét ké dong bo, mdy c6 két cau gon nhd cho phép 1am viéc nhiéu dang dia hinh khéc
nhau.

Diing trudc nhu cau xa hdi ¢ Viét Nam da c6 mot sb cac cong trinh nghién ctiu khoa hoc vé may
dao ranh hep trong giai doan vira qua. Trong [3] di sdu nghién ciu bd cong tic dang rd to cia may
dao ranh ¢6 nhé v6i muc tiéu 1a tiét kiém ning lugng khi dao dAt. Trong [4] tinh toan luc can thiét bi
cong tac dang xich va Iva chon mdy co s& 1a may xic 1at MS500 ctia Trung Quédc dé thiét ké mdy dao
ranh hep, chiéu sau ranh H = 0,7 m, chiéu rong ranh B = 0,2 m, nén dat cﬁp III. Céac nghién ctiu ké
trén mic du ¢6 nhiéu vu diém, tuy nhién van c6 nhiing han ché nhu bd cong tic trong [3] khong dao
dét dudc nén dét ran hay 1an ré ciy, phuong an st dung bo cong tac dang xich trong [4] 1a st dung
may co s3 ¢6 sin, khdi lugng kich thuéc mdy 16n. Cac nghién cidu trong [4] khong di thiét ké va diéu
chinh hé truyén dong, chi tap trung chi yéu nghién cifu tuong tic gifta moi trudng dat va bo cong tac.

Tinh toan mdy dao rinh c& nhd trén thé gidi cling nhu & Viét Nam da c¢6 nhiéu nghién ciu cho
phép ta xdc dinh dudc luc ciing nhu cong suét cic bo cong tac [3-5]. Ngoai ra co s6 ly thuyét chung
hé truyén dong thiiy Iuc, phuong phap tinh todn hiéu suét hé truyén dong thiiy Iuc va co khi ciing da
dugc néu trong [6-15]. Nghién ctiu hé truyén dong mdy dé€ phat huy hét kha ning ngudn din dong
g6p phan ting ning suit va tiét kiém ning lugng 12 rat can thiét. Tuy nhién vAn dé thiét ké hé truyén
dong, dic biét hé truyén dong thiy luc cho mdy do ranh tu hanh ¢d nhé dang xich con chua thiy
cong bd rong rai hodc 1a bi quyét cong nghé. Trong pham vi nghién cifu nay chiing toi trinh bay co
s6 khoa hoc tinh todn thiét k& va diéu chinh hé truyén dong thiy luc mdy dao ranh c¢d nhé dang xich.
Do 12 mdy ¢d nhd, theo xu hudng chung hé truyén dong may dudc thiét k& dong bo tir dong co dbt
trong téi bo cong tac. Bai bao sé xdy dung bai toan va khao sat bang s, muc tiéu la phat huy hét cong
suit ngudn dan dong. Phin mém Automation Studio va Matlab dugc chiing t6i stt dung d€ mé phong
nguyén ly, khio sit biang sb. Phuong phap tinh toan trong nghién ctiu nay gép phan phuc vu thiét ké
may dao ranh dang xich cd nhd va cac may tuong tu khac.

2. Nghién citu thiét ké va diéu chinh hé théng truyén dong
2.1. Hé truyén déng Mdy dao rdanh dang xich

Mdy dao ranh c¢d nhé dang xich din dong thiy luc trong nghién ciiu niy dugc thiét ké mo ta nhu
Hinh 1 t6i Hinh 4, Hinh 1 12 m6 hinh may dao ranh rinh c& nhé ching tdi da ché tao thit nghiém (thiét

ké hé truyén dong dong bd, ngudn dong luc 1a dong co ddt trong). Mdy gom céc co cAu cong tac chinh
1a cd cAu quay dai xich d€ cét va dao dit, cd cAu nang ha xich dé€ diéu chinh chiéu sau rinh dao

Hinh 1. M4y dao rinh c& nho dang xich thiét ké
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it ek Di chuyén

Ngt / in

L il
Hinh 2. S6 @6 mach truyén dong thity luc may dao ranh dang xich mé phéng trén phan mém Automation Studio

va co cu di chuyén mdy. Ngudn dong luc 1a dong
co d6t trong din dong bom thiy luc qua bo truyén
co khi c6 ti s6 truyén i,. Banh xich cht dong quay
dai xich dudgc 13p truc tiép vao mo to thiy luc cta
o cAu, co ciu di chuyén dugc din dong tif md to
thiy Iuc thong qua bo truyén co khi ¢6 ti s6 truyén
1a i. D€ dam bao két cAu nhé gon thi thung diu la
mot phan clia khung mady, céc van diéu khién dugc
lap 1én tay diéu khién.

May dudgc thiét ké cho cdc ché do 1am viéc két
hop hoic doc 1ap gitta cac co ciu gom: ché do nd
mdy khong tai; ché do dao va cat dat, di chuyén
va diéu chinh do sau ranh dao; ché do di chuyén,
dao va cat dat do sau khong ddi; ché do di chuyén
tu hanh; ché do tha troi co ciu di chuyén. D€ phu
hop véi diéu kién thuc té, cac phan ti thiy luc
trong hé truyén dong st dung loai phd bién va cho
phép diéu khién truc tiép. Dua vao cic yéu cau
trén trong nghién ctiu nay st dung phan mém Au-
tomation Studio 6.0 cia Famic [16] m6 phdng va
thiét k& mach thiy lyc ddm bao ding nguyén ly
lam viéc (Hinh 2). Hé thiy luc duge thiét ké cac Hinh 3. Cau tao chung may
dong co thiy luc mic song song va cé thé lam viéc
ddng thdi hoic tuong dng véi cac ché do 1am viéc
khac nhau.

1- Hop phan phéi diéu khién; 2- Pong co; 3 — Bo
truyén co khi va Bom thiy luc; 4- Xy lanh ning
ha xich; 5- Cum cong tac cit va dao dat;

6- Khung may, thing dau; 7 — Co céu di chuyén.
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3
2 A

= |

(a) So db din dong co cAu cong tac cit va dao dit (b) So dd dan dong cd chu di chuyén
1- M6 td thuy luc; 2- Banh xich cha dong; 3- Xich va 1- M6 to thity luc; 2- Pia xich chi dong; 3- B9 truyén
ring cét; 4- Banh xich bi dong; 5- Vit gat dét cd khi; 4- Bia xich bi dong; 5- Banh xe cht dong

Hinh 4. So d6 din dong céc co cAu mdy dao ranh din dong thiy luc

2.2. Tinh todn va diéu chinh téc dé cdc co cdu
Cic thong s6 cd ban dugc tinh & ché do 1am viéc tong quat khi dao va cat dét, di chuyén va diéu
chinh dd siu ranh dao. Cong suit ly thuyét can thiét trén truc cic dong co thiy luc gom:
Mgcnge Mny Fv
9,55.10°° " 9,55.10°" " 1000

)

N, dc

trong d6 ny, 12 toc d6 quay ctia mo to dan dong co cu di chuyén, (v/ph); n, 12 te d6 quay ctia mo to
din dong co cAu quay xich, (v/ph); v 12 van toc xy lanh thidy Iuc co cAu diéu chinh d6 siu ranh dao,
(m/s); Nge, Ny, Ny 12 cong suét trén truc cac dong co thiy luc cho co ciu di chuyén, quay xich, xi lanh
nang ha bd cong tac, (kW).
Cong suit can thiét Ny, (kW) clia bo ngudn & ché do 1am viéc téng quat, khi cdc co cau 1am viéc
ddng thoi:
Ny + Ng.+N
th _ dc xl (2)
o
trong d6 1o 1 hiéu suét chung.
Luu lugng riéng cla cac mo tg thily luc quay xich 1a g, (mm3lv) va di chuyén la gy (mm3/V) co
thé x4c dinh tinh toan bdi cdc thong s6 thily luc va thong sb trén truc md to. Khi d6 theo [7-10] ta c6:
_ 2nM, _ 2nMy.

qx = s Yde =
Ple Ple

3)

trong d6 p la dp suét dinh mitc, (N/mm?); 7, 12 hiéu sut bom va mé to thiy luc.

Chiing t6i st dung céc stic can thiy luc bang cac van tiét luu 1ap vao dudng 6ng dé diéu chinh toc
do cac dong co thly luc ctia mdy dao ranh dang xich. Pay 1a phuong 4n don gian va cho chi phi thip
[7-10]. VAn tbc cac dong co thiy luc khi dit cac van tiét Iuu sé phu thudc vao céc thong sd co ban hé
thiy luc, dién tich khe hé van, dang khe hd, trong luong riéng dau thiy luc va méi trudng. . .

Xét so do tinh trong Hinh 5, phuong trinh cin bang luu lugng nhu sau:

Qb = Qr + st + ch + Qx + QcZ + Qdc + Qc3 + Qxl (4)
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trong d6, Qs 1a tong luu lugng dau khi qua van an toan tran vé thung dau; Q, la luu lugng dau do ro
gi qua cdc phan tif thity luc; Q.1, Qc, Oc3 12 luu lugng do bién dang dan hoi ctia dau; Qy, Que, Oy 12
luu Iugng dau can thiét cAp cho cdc md to thiy luc va xy lanh thiiy Iuc. Pon vi ctia luu lugng 1a thé
tich chét 16ng trén don vi thoi gian, (mm?>/s).

P
Po
" R TF
Q Pa | v
Q
P R o

X

I T
ITT

I I
T T

—

TlQT

A

H

=

1- Pia xich chii dong ctia ¢6 cAu quay xich; 2- Dia xich chii dong co cu di chuyén;
3- bia xich bi dong trén truc banh xe

Hinh 5. So d6 tinh toan va bd tri van tiét luu diéu chinh téc do cac dong co thiy luc

Bd qua céc t&n thit do ro ri, bién dang dan hoi ctia dau thiy luc. Luu lugng dau qua dong co thiy
luc quay xich, di chuyén va xy lanh thiy luc phu thudc vao viéc diéu chinh céc stic can thiy luc lap
dit vao dudng 6ng. Theo [7-10] luu luong qua céc stic can thiy Iuc dudc tinh bdi cong thifc phu thude
dién tich khe hep, d6 chénh 4p, hé sb luu lugng, trong ludng riéng dau. Tir so dd diéu chinh téc do cac
dong co thiy luc (Hinh 5), phuong trinh (4) dugc thay thé cic thong sb luu lugng qua céc van tiét Iuu
va bién d6i thanh phuong trinh (5). Tiép tuc bién ddi ta c6 phuong trinh (6) khi thay cong thiic tinh
todn luu lugng bom thidy luc béi cdc thong sb clia bom va bo truyén ngoai khi bd qua 4p sut vé thiing

dau pr:
A 2g(p3o — pr)
2g(p1o — pr) 2g(p20 — pr) HA Y
Op = Osf + uA) 7 + pA2 5 + " Ap (5)
C

n 2 A
b .‘”77@_st=u‘/7g(A1\/ITo+A2\/p_zo+A3 paoA—p); pr=0 (6)
c

ln
trong d6 p 12 hé sb Iuu lugng; y 1a trong luong riéng dau thiy luc, (N/mm?); g 1a gia tdc trong trudng,
(mm/sz); A1, A, Az 1a dién tich khe hd céc van tiét luu lép dat, (mmz); P10, P20, P30 12 ap suit dau
vao cdc van tiét luu, (N/mm?); i, ti sb truyén ctia bo truyén co khi tit dong co dan dong bom thuy luc;
A,, A, la dién tich pit tong & 2 phia xy lanh co cAu diéu chinh chiéu sdu ranh dao, (mm?); g;, 1a luu
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luong riéng ctia bom thity luc, (mm?>/v); ng, 1a tc do quay ciia dong co dbt trong tuong tGing cong suit
thiét ké, (v/s); nr 1a 4p suét dau hodi (c6 thé bd qua khi tinh toan néu dau dua vé thung). Véi cic thong
s trén thi don vi ctia luu lugng bom Qp 12 (mm?>/s).

Phuong trinh cén bing luc trén cic dong co thity luc trong diéu kién lam viéc ning nhoc nhét, ap
suit dau 16n nhét gi6i han bdi van an toan thiét ké khong vudt qua 10%:

2 (puvax = P10} = MI™ + 10 ©)
Qdc WijX
Z(pmax - I?zo)’]e = Mcrlrl'ax * Tnx (8)
(Appmax — Acp30Mx = Frax + mv )]

trong d6, pmax 12 4p suét 16n nhit ctia hé thong thiy luc, thong thuong dudc 1y vudt 10% 4ap suit
dinh mic, (N/mm?); Fax, M™, M3* la lyc (N) va md men (Nmm) tdc dung vao xy lanh va cic
md to thiy luc trong thdi ky chuyén dong on dinh; Dj, 1a dudng kinh banh xe dan dong, (mm); J;
12 mé men quén tinh quy d&i vé truc mé to din dong xich, (kgmm?); w 12 van tde gbc co clu quay
xich, (rad/s®); m 1a khéi ludng chuyén dong tinh tién co ciu diéu chinh chidu siu ranh dao, (kg); i 1
ti sb truyén bo truyén cd khi cd ciu di chuyén mdy; 7, 1a hiéu suit bo truyén co khi; W 1a Iyc can di
chuyén may do quan tinh, (N).
Gia tri cia W dudc xdc dinh theo [17]:

J>

W, = [my + ——=—
F M0, 5D,

Wac (10)
trong d6 my, 1a khéi lugng mdy (kg); J» 12 md men quén tinh trén truc banh xe dan dong di chuyén,
(kgmm?); v, 1a gia toc di chuyén may khi dao dt, (m/s?).

Riit cdc gia tri dp suit pio, pao, P30 cla cac phuong trinh can bang luc trén thay vao (6) ta c6
phuong trinh (11).

W.D
d b
&Pmaxﬂe - M = Jyw &pmaxne - Mcrlnfx - —J. a
A 2n ’ A 2n 2”7)(
1 &n + Ap %n
¢ e
2w o -
+ Az ApPmaxtiat = Frnax ~ m\)ﬁ — (an'dtr]e _ st) 1
Acne Ae i o
ll —_—
Y

Theo so dd nguyén ly mach thiy Iuc ctia Hinh 5, gia tri van toc thuc t& dong co thity luc theo céc

thong s6 van tiét luu va thong sé dong co 1a:
2 - 2 - 2 -
LA |28(p10 — p1) e [28(p20 — pr) LA [28(p30 — pr)
Y : _ Y L Y
N Nige = 60 5 v

qxMe qdclle - 1000A .7,

ny = 60 (12)
trong d6 téc do quay clia mo to quay xich n, va di chuyén ng. c6 don vi la (v/ph), tbe d6 xi lanh v 13
(m/s).

Céc phuong trinh (11) va (12) cho phép tinh todn chinh xdc va kiém tra lai cic thong sb lua chon
nham dam bao cic yéu cau ky thuit, ciing nhu thiét ké va diéu khién hé truyén dong thiy luc.
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2.3. Xdy dung bai todn diéu chinh hé truyén déng mdy dao ranh dang xich

Xdc dinh dién tich céc stic can thiiy luc Ay, A», A3 clia cdc van tiét luu, muc tiéu 12 st dung hét
luu lugng ctia bom theo cdc ché d6 1am viéc gép phan ting ning suit va tiét kiém ning luong. Trong
d6 luu lugng bom thity Iuc Q) dudc x4c dinh theo phuong trinh (8) va bién ddi qua céc thong sb diéu
chinh 14 phuong trinh (11). Gia thiét ctia bai todn 1a bd qua cic t&n thit luu lugng do ro ri, tdn thit
luu luong do bién dang dan hoi dau thiy luc, cac thong s6 dau thiy luc 1 hing sd khong phu thudc
vao nhiét do, dang khe hd stic can thiy luc véi hé s luu lugng u 1a xac dinh, van phan phbi va dudng
dng gay ton thit 1a khong dang ké so véi cic stic can thiy luc. Hiéu suét chung ctia hé truyén dong va
hiéu suit cic phan ti thiy luc, co khi coi 1a gia tri cho trude. Quy luat hodc gid tri luc, md men tic
dung vao cac dong cg thiy luc 1a xac dinh.

Khi d6 theo nguyén ly 1am viéc mdy mo ta muc 2.1, cdc gia thiét néu trén, bai toan dit ra tiing ché
dd 1am viéc co ban nhu sau:

- Ché d6 dao va cit dit, di chuyén may va diéu chinh do siu ranh dao (cic dong cd thiy luc déu
lam viéc):

Oy = f(A1,A2,A3); Qs =0; A1 >0, Ay>0, A3>0 (13)

- Ché d6 lam viéc dao va cat dét, di chuyén véi chidu sau ranh dao khong d6i (A3 = 0 hodc van
phén phéi diéu khién xy lanh thity luc & vi tri trung gian O):

Op = f(A1,A2); Qs =0; A3=0; A1 >0, A>0 (14)

- Ché d6 di chuyén ty hanh (A; = 0, A3 = 0 hoic van phan phdi diéu khién md to quay xich va xy
lanh thiy lyc G vi tri trung gian O):

Oy = f(A2); Qs »min; A1 =0; A3=0; A >0 (15)

Véi cac diéu kién trén, & mbi ché do lam viéc chiing ta xac dinh dugc mbi quan hé diéu chinh dién
tich khe hd ctia van tiét Ivu. Cin cif vai tro tiing co cAu chiing toi khéo st d€ xac dinh cac gia tri thong
s6 A1, As, Az cu thé theo diéu kién bai toan.

Bang 1. Céc s6 liéu cho trude xdc dinh céc thong sb hé truyén dong may dao ranh dang xich dn dong thiy luc

(N)  ne(v/ph)  nge (v/ph) v (m/s)

max

Thong s6 M, = MP™ (Nmm) My = M}™ (Nmm) F=F

Gid tri 920000 850000 1000 55 12 0,5
Thong s6 Dy, (mm) g (mm/s) o Ne M i

Gid tri 600 9,81.10° 0.8 0,92 0,9 1,08
Thong sb u v (N/mm?) Jy (kgmm?)  Jo (kgmm?) @) (rad/s?)  vge (m/s?)

Gid tri 0,6 8,53.107° 0,1875.10° 0,225.10° 2,617 0.15
Thong sb v (m/s?) m (kg) my (kg) A, (mm*) A, (mm*)  pr (N/mm?)

Gid tri 0,2 80 250 1256 942 0

3. Vi du tinh toan va khao sat

Cic s6 liéu cho trude trong Bang 1 12 ctia may dao rianh dang xich c6 thé dao ranh rong 150 mm
va sau 915 mm, dao dit cip 3 (Hinh 1). Két qua tinh todn cic thong sb co ban cho Bang 2. Chon
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mién 4p suét dinh muic theo déy tiéu chuén [18] d€ thiét k& 1a p = 16 N/mm?, dp sudt 16n nhét thiét ké
cho phép vudt 10% so véi ap suat dinh miic. Dya trén két qua tinh toan, dong co d6t trong HONDA
GX390 dudc chon dé 1ap cho mady, theo dic tinh k¥ thut c6 cong sudt dinh mic 8,7 kW tai s6 vong
quay 3600 v/ph hay 60 v/s [19]. Cin ci két qua tinh Bang 2, theo day tiéu chudn trong [20] chon bom
thily luc c6 lwu lugng riéng g, = 4.10* mm?>/v, mé to thity lic cho cd ciu quay xich va di chuyén
gx = qac = 4.10° mm>/v. Hinh 6 t6i Hinh 10 1a két qua tinh toan va khio sit mdi quan hé dién tich
céc stic can thiy luc & tiing ché dd 1am viéc khi sit dung toan bd Iuu luong clia bom thity Iuc ctia bai
toan mo ta muc 2.3, tuong tng bo truyén co khi c6 ti sb truyén i,.

Bang 2. Két qué tinh toan cic thong sb co ban hé truyén dong thiy luc may dao ranh
dang xich din dong thdy luc

Thong sb Ny (kW) Pmax (N/mm?) g (mm>/v) g (mm>/v)
Gid tri 8,58 17,6 (16) 3,97.10% 4.10°

Thong sb Gae (Mm>/v) p1o (N/mm?) P20 (N/mm?) P30 (N/mm?)
Gid tri 3,7.10° 6,47 2,89 22,24

A2(mm2) v u Al(mm2)

Hinh 6. Dién tich van tiét Iuu cho cic co ciu & ché do tdng quat khi dao va cat dét, di chuyén
va diéu chinh do6 sau ranh dao (trudng hop i, = 1)

~

A3(mm?2)
— N w

N

A2(mm2) 5 8 Al(mm2)

Hinh 7. Dién tich van tiét Iuu cho cic co ciu & ché do tdng quat khi dao va cit dét, di chuyén
va diéu chinh d6 sau ranh dao (trudng hop i, = 2)
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A3(mm2)

A2(mm?2) ¥ B Al(mm2)

Hinh 8. Dién tich van tiét Iuu cho cic cd cAu & ché do tdng quét khi dao va cat dit, di chuyén
va diéu chinh d6 siu ranh dao (trudng hop i, = 6)

0 I | I | \
11 11.5 12 12.5 13 13.5 14 14.5 15 15.5
Al(mm2)

Hinh 9. Dién tich van tiét luu cho cédc co cdu & ché do dao va cit dét, di chuyén vé6i do sau ranh dao khong déi
(trudong hop i, = 2)

0 L 1 i L 1
1 15 2 2.5 3 ) 4 4.5 =) 35

Al(mm2)
Hinh 10. Dién tich van tiét Iuu cho cic co ciu & ché do dao va cit dat, di chuyén véi do sau ranh dao khong ddi
(trudng hop i, = 6)

Két qua tinh todn khéo sat, diéu chinh dién tich van tiét luu & ché do dao va cit dét, di chuyén may
va diéu chinh d6 siu rdnh dao (cdc dong co thiy luc déu 1am viéc) cho Bang 3 (Hinh 6 téi Hinh 8).
Truong hop khéo sét ti sd truyén bo truyén co khi din dong bom thay lvc i, = 1,i, = 2 va i, = 6,
dién tich stic can thdy luc dudc diéu chinh dya trén co s& ddm bao phat huy hét luu lugng ngudn. Tuy
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Bang 3. Piéu chinh dién tich cdc van tiét luu va toc do cdc cd clu & ché do lam viéc khi dao va cat dit,
di chuyén va diéu chinh do sau ranh dao

Truong hop i, = 1, Qs = 0
Thongsd Ay (mm?) A, (mm?) Az (mm?)  n, (viph)  nge (v/ph) v (m/s)

Gia tri 12 4,5 6 143 36 0,94
Truong hop i, =2, Q¢ =0

Gia tri 5 1,6 3,6 59,68 12,77 0,56
Truong hop i, = 6, Q¢ = 0

Gia tri 1,8 1 1 21,5 7,98 0,156

nhién téc dd dong co thiy luc trudng hop i, = 1 ting nhiéu so véi thong sd yéu cau, trudng hop i, = 2
xap xi so véi thong s6 yéu cau, trudng hop i, = 6 nhd hon so v6i thong sb yéu cau. Vi viy khi xem luc
tac dung vao bo cdng tic 14 x4c dinh thi cong suit dong co di chon khong dii trong trudng hop i, = 1.
Két qua tinh toan khao sat, diéu chinh dién tich van tiét Iuu & ché do dao va cat dét, di chuyén may
v6i do sau ranh dao khong ddi cho Bang 4 (Hinh 9 va Hinh 10). Khéo sét xac dinh céc dién tich van
tiét luu trudng hop i, = 2 va i, = 6, tuong tu & ché do 1am viéc khi diéu chinh do sau dao, tbc d6 mo
to thiy luc ting so v6i thong s6 yéu cau. Két qua tinh todn khao sat, diéu chinh dién tich van tiét luu
& ché do di chuyén tu hanh cho Bang 5 cho trudng hop i, = 2 va i, = 6. Két qua tinh todn cho thiy &
ché do nay cho phép toc dd di chuyén 16n nhit ting gip 15 1an khi i, = 2 va 5 lan khi i, = 6 so v6i
toc do 1am viéc thiét ké & ché do téng quat 1am viéc niing nhoc nhét.

Bang 4. Biéu chinh dién tich van tiét luu va toc do cdc cd ciu & ché do khi dao va cat dat,
khong diéu chinh do sau rinh dao

Truong hop i, = 2, Qr =0
Thong sb Aq (mmz) Aj (mmz) Aj (mmz) n,(v/ph) nge (v/iph) v (m/s)
Gia tri 12,3 4 0 143,2 32 0

Truong hop i, = 6, Q¢ = 0
Gid tri 3,8 1,8 0 45,35 14,36 0

Bang 5. Diéu chinh dién tich céc van tiét luu va tbc dd cac co cau & ché do di chuyén ty hanh

Truong hop i, =2, Q¢ =0
Thongsé  A; (mm?) A, (mm?) Az (mm?)  ng (viph)  nge (Viph) v (m/s)

Gia tri 0 22,5 0 0 179,6 0
Trudng hdp i, = 6, Qs =0
Gia tri 0 7,5 0 0 59,87 0
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Sau khi khdo sit va phan tich sb liéu & trén, ching tdi di xdc dinh dudc céc thong sb thiét ké va
diéu chinh mdy dao ranh dang xich. Bo truyén co khi dan dong bom thiy Iuc chon i, = 2. Céc van
tiét luu c6 dién tich Iuu thong 16n nhit cin thiét cho co ciu quay xich 12 A| max > 12 mm?, cho co ciu
di chuyén A max > 22,5 mm?, cho co cAu diéu chinh d6 siu rinh dao A3mayx > 3,6 mm?. Khi thiét ké
chon van tiét Iuu c6 diéu khién véi dién tich khe hé Iuu thong can phii 16n hon céc gid tri néu trén.
Viéc diéu chinh tiing ché d6 1am viéc van hanh mdy dugc thiét ké nhu sau:

- Ché do dao va cat dat, di chuyén mdy va diéu chinh d6 siu ranh dao (cic dong co thiy luc déu
lam viéc): A1 =5 mmz, Ar=1,6 mm?, A3=3,6 mm?.

- Ché d6 dao va cit dét, di chuyén mdy va do sau ranh dao khong d6i: A|max = 12 mm?, As max =
4 mm?.

- Ché do di chuyén tuy hanh: Aj . = 22,5 mm?.

Béng 6. So sanh giffa cdc thong s can thiét va gid tri thiét ké & ché do 1am viéc khi dao va cat dét,
di chuyén va diéu chinh d9 sau ranh dao

Cic thong sb thiét ké va didu chinh, p = 16N/ mm?, i, =2, A; =5 mm?, A, = 1,6 mm?, A3 = 3,6 mm?

Thong s6 Can thiét Gid tri thiétké  Sai léch (%)

Luu lugng bom, (mm?®/s) 1095781 1104000 0,74
Toc d6 md to quay xich, (v/ph) 55 59,68 8,5

Toc d6 mo to di chuyén (v/ph) 12 12,77 6,4

Toc do day xy lanh, (m/s) 0,5 0,56 12,7
MO0 men quay cia md té quay xich, (Nmm) 920000 937579 1,88
M6 men quay ctia mo to di chuyén, (Nmm) 850000 937579 9,34
Luc day xy lanh 16n nhét v6i ppax = 17,6N/mm?, (N) 1000 1000 0

Lua chon céc thong sb dua trén ché do 1am viéc niing nhoc nhét khi cdc dong co déu 1am viéc, &
cic ché do khac c6 thé diéu chinh dién tich cdc stc can thiy luc d€ ting ning suat (khi luc can nho
hon gid tri thiét ké) sé cho phép phat huy hét luu lugng ctia ngudn. Bang 6 14 su so sanh dinh gid &
diéu kién l1am viéc nay gilta thong sd yéu cau va thong sb sau khi tinh todn lua chon thiét ké vé luu
lugng, toc do va luc. Su sai léch gifta thong sb yéu cau va thiét ké 1a do cic thong sb clia bom hay
dong co thiiy luc 14 cdc thong sb chon theo diy tiéu chuin phi hop véi thuc té.

4. Két luan

Trong bai b4o nay chiing tdi da trinh bay co s khoa hoc tinh toan thiét ké va diéu chinh hé truyén
dong thily luc mdy dao rinh c¢d nhé dang xich. K&t qua nghién ctiu c6 nhiing dong gép mdi va gia tri
khoa hoc. Noi dung bai bdo da dat cac két qua chinh nhu sau:

- Nghién ctu tinh todn va thiét ké dong bd hé truyén dong tit dong co dbt trong t6i cac co cu
cong tac.

- Xay dung bai todn diéu chinh hé truyén dong mdy dao ranh dang xich va tinh toan khao sat, muc
tiéu phat huy hét kha niing ngudn din dong, gép phan ting ning suét va tiét kiém niing luong.

- Két qua nghién ctiu thong qua mot vi du cu thé va mo phong nguyén ly, xac dinh dudc cic thong
s6 ky thuat, cling nhu thong s6 diéu chinh tuong dng ting ché d6 1am viéc.

- Phuong phap tinh todn trong nghién ctiu nay ngoai viéc phuc vu thiét ké may dao ranh dang xich
¢6 nhd, né ciing c6 thé ting dung cho cdc mdy khéc c6 nguyén ly tuong tu.
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