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TOM TAT
Ndng sudt mdy la mét trong nhitng théng sé quan trong xdc ldp nén cdc théng sé cia mdy
trong nhirng diéu kién swr dung.

Bai bdo dwa ra céng thire gidi tich dé xdc dinh ndng sudt sir dung trong diéu kién lam viéc
ciia may xdi dat. Cong thirc nay dwdi dang ham s6 cia cdc thong sé ky thudt sir dung va diéu
kién lam viéc ciia mdy xé6i. Cong thike Iy thuyét phan dnh tinh chdt dién tién cia qud trinh x6i
dat. N6 ¢6 thé duoc sir dung khi thuc hién tinh todan xac dinh hiéu qua cac may xoi va 16i wru

hoa chung.
Tir khéa: Mdy xdi ddt, nang sudt.

ABSTRACT

Efficiency is one of important parameters of machine, which affirm parameters of machine

in working conditions.

The paper come up with analytic formula to determine exploitable efficiency and working
conditions of digging machine. Theoretical formula describes the character of digging progress.
She can be used in calculation of digging machine effect and in optimization.

Keywords: Digging machine, efficiency.

I. DPAT VAN PE

Niang suat may 1a mot trong nhiing thong s6
quan trong x4c 1ap nén cic thong sd cua may
trong nhiing diéu kién s dung. Viéc t6i wu
héa cac thong s6 va diéu kién st dung may
x01 trong xay dung dan dung va xay dung giao
thong van tai 1d mot van dé cap thiét. Dicu
quan trong 1a x4c dinh khéi luong t6i uu ciia
may x41 vi luc kéo ciia may xd1 dugce xac dinh
boi khéi lwgng va hé s6 bam ctia may xdi véi
dat Khdi luong toi wu clia may xdi duoc xac
1ap trén co s¢ phan tich cdc chi tiéu hiéu qua
lam viéc 1a thoi gian mot chu ky lam viéc va
nang suét ctia may, cho nén viéc xac dinh nang
suat may 1a van dé¢ quan trong nhét.

II. GIAI QUYET VAN PE

Trwéce het ta khai quat lai nhirng cong
trinh nghién ciru vé viéc xac dinh ning suat
cia may xoi dat:

Da cb nhitng cong trinh nghién clru vé xac
dinh ndng suat cua may xdi dat sau day:

Trong cong trinh cta T.V.Aléchxéeva [4]
ndng suat st dung cua may xdi dugce xac
dinh theo cong thtc:

Dk N N
O= 14 m/h.

|
ni=0,00, nli-0, 1,

trong do: B-chiéu rong xdi(m); h- chiéu sau
x0i trung binh(m); L, - chi€u dai hanh trinh
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larn viée trung binh theo mgt hudng; k. — hé
s tinh den ton thét thoi gian dung may day va
su tang toc do lam viéc khi xdi; k —h¢ so su
dung thoti gian; t, —thoi gian mot lan quay dau
¢ cudi doan thi cong

Trong cong trinh ctia Gido su V.I.Balovnhép
ndng suat cua may xdi dugc xdc dinh theo
cong thuc:

0= Dk, N mé/h.

T T,
k‘_k ] X + It
o [n(l =80, n(1=6,)1, }

trong do: D - h¢ sO ty 1¢; k, —hé s0 tinh dén
chi tiéu tin cay cla may; N— cong suit danh
nghia cua dong co; k_—hé sO x0i; k —hé s6
tinh dén cac nguyén cong phu cia hanh trinh
lam viéc; T , T, - luc kéo khi x6i va khi chay
khong tai; T, — luc bam; d, d  — cdc hé s6
truot khi xd1 va khi chay khong tai.

Trong cong trinh cia D.P.VAlcop va V.IA.
Cricun [6]nang suat cua may xd&i1 dugc xac
dinh theo cong thuec:

Bhvk
kn

ph

Trong dé: B — chiéu rong x4i; h — chiéu
sdu x6i; L — chiéu dai quing duong X01; v —
tdc d6 di chuyén cua may x6i; t —thot gian co
dong cua may.

Trong cong trinh cua [U.A. Vetrdv [7] nang
suit cia may x6i duoc xac dinh theo cong
thirc:

Bhvk

kn

ph

Trong d6: B — chiéu rong x41 hiru ich; h —
chiéu day 16p xdi hitu ich; v — téc do lam viéc
cua may x0’1 k —hé s6 phﬁ cua cic vung x0i;
k, —h¢ s6 xét den tinh chat cia hIO’t X061 ( x61
song song hay x6i chit thap), n — s6 lugt xi.

V.S.Dalenxki trong cong trinh cua minh [8]
khi nghién ctru 1am viéc cua cdc may xdi trong

thi cong duong 6t6 da dé xuat cong thirc xéac
dinh nang suat cia may x4i nhu sau:

Q = 1000Fv.

trong d6: F — dién tich tiét dién ngang ctia doan
thi cong; v — toc do chuyén dong cuia may xoi.

Trong cong trinh cua G.V.Kirilév [9] nang
suat cua may xdoi dugc xéc dinh theo cong
thtrc:

Bhvk

prh

ke on

Trong d6: B — chiéu rong x4i; h — chiéu
sau xoi; L chleu dai hanh trinh x6i theo mat
hudng; kp —h¢ s6 ph; t— thoi gian mot 1an
quay dau o cudi doan thi cong.

Trong cong trinh cua A.M.Kholodév, V.V.
Nhitke, L.V. Nadarév [10] ndng suat cia may
x61 dugc xéac dinh theo cong thure:

- Khi thi cong theo cach quay tro dau
may:

o Bk,

O=—-">271
0,001/
, 1,

- Khi thi cong theo so dd con thoi:
Bih, Ik .k,

"™ ph

{0,00 l[l + IJ +i, }n
v.\' vif

Trong d6: B — chiéu rong x&i sau mdi vét
may chay; 1 — chidu dai doan thi cong; h,
chiéu sau x01 trung binh; k| — hé s6 phu k,
— hé sb su dung may theo tﬁoﬂ gian; t — th(n
gian quay dau may; v, - toc dg trung binh cua
hanh trinh lam viéc; v, — tdc d6 cuia hanh trinh
chay nguoc; n — sd lan di lai cua may trén
cung mot vét thi cong.

1

Trong cong trinh cua A.D.Sars [11] nang
suét ctia may x6i dugc tinh bang cong thic:
Q = 1000 vbh/(k m)
trong d6: v — téc do chuyén dong tinh toan
cua may; b — khoang cach gitra cac vét xdi; h
— chiéu sau x¢i tinh toan; k, —hé sb dic trung
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cho s6 lugt d lai ciia méay theo mot hudng; m —
so lugt di lai trén cung mat vét thi cong.

Trong cong trinh cuia B,D.Dakhartruc, V.D.
S16i1dd, A.A. latkin [12] ndng suat cia may
x61 dugc xéc dinh theo cong thure:

Bh L Ik

xHx™ ph

"L, /1000v +7, /3600

Trong do: V - thé tich dét dugc xd1 sau mot
chu ky lam viéc; k — hé s tinh dén trinh d6
chuyén moén cua ngu’oq diéu khién may; T,
thoi gian cia mot chu ky lam viéc.

Nghién ctru cach xac dinh ning suét sir
dung cua may x0’1 theo cac cong trinh da néu
trén ta nhan thay ring trong cac cong thirc nay
chua gin két duoc hodc gin két chua diy du
cac thong s6 ky thuat cia may nhu cong suét
dong co, khéi luong may, téc do lam viéc,
chiéu rong, chiéu dai va do sau xé6i cling nhu
cac thong s vé didu kién dét dai nhu d6 cung
cua dat, luc can x&i dat riéng. Bén canh do cac
cong thie nay ciing chua 16t ta duoc dién tién
cua qua trinh X(')’i dat. Dién tién cua qua trinh
x6i dat bao gorn cac nguyén cong nhu: du’a
ludi x6i vao dat, xi dat va chay nguoc tro vé
c¢6 ké dén cac nguyén cong phu nhu nang ha
ludi xi, co dong, tang tdc va phanh ham may.

Dé giai quyét van dé nay va thanh 1ap cong
thirc giai tich xdc dinh nang suat ta bat dau
bang su x4c dinh thoi gian chu ky lam viéc
cua no:

Thoi gian chu ky lam viéc cua mdy xdi
dugc tinh dudi dang tong cic thoi gian cho
moi nguyén cong trong chu ky:

tck = tv +tx +tng +tp]7; S (l)

Trong do: t, — thoi gian cho nguyén cong
dua ludi xdi vao dat, s.

t_— thoi gian cho nguyén cong xdi dat, s.

b thoi gian cho nguyén cong trd vé ( chay
nguoc), s.

t — thoi gian cho cac nguyén cong phu nhu
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nang , ha ludi, co dong, ting tdc, phanh ham, s.

Céc nguyén cong chinh cua qua trinh 1am
vigc la nguyén cong xdi t, va nguyén cong tro
vé t, . Thoi glan cho cac nguyén cong con lai
mang tinh chat phu thi hop 1y 1a tinh bang hé
sO. Trén co so gia thiét nay thoi gian ctia qua
trinh 1am viéc c6 thé viét dudi dang tong cua
hai s6 hang:
t, =k, 1. +k

C phoa

s (2)

phng 'Iﬁg »

Trong do: k - hé sb tlnh dén thoi gian dua
ludi x6i vao dat 1a tri sb duge xac dinh bang
thuc nghiém theo cong thirc:

a
k‘uh . {l + r‘],

kph e — hé s6 tinh dén thoi gian co dong, ting

toc, phanh ham..

(3) kph.x = 1,2- 1,5

f
kph.ng =1+ {Lh} (4) tph.ng = 1,7

{ng

Thoi gian cia nguyén cong xd1 dugc xac
dinh nhu ty sb cong cua luc can x6i v6i cong
sudt ma mdy san ra dé thuc hién nguyén coéng
nay:

4 1. I- Lo . 6

ky, = (6)

((pb -f ii)(l_é‘x)qki

- h¢ s0 tinh dén tinh chat kéo bam cua may
X01.

VOl :

trong d6: k__— luc can xdi riéng, N/m?,

b - chiéu rong rang x4i, m;

n — sO rang X4i;

h - chiéu siu x&i,m;

1 - quing duong x61,m;

g — gia toc roi ty do, g = 9,81 m/s%;

h- hiéu suét truyén dong cia may x461, h=0,85;
— hé s6 bam cua may x6i, j = 0,6 -0,7;

f — hé so can di chuyén cua may xd61 , gia tri
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thuc nghiém f= 0,1-0,2; i — d6 ddc dia hinh, i
=0- 0,05;

d_—hé s6 trugt cia mdy khi xéi datd = 0,15
'0,2;

v, — toc do lam viéc trung binh cua mdy xdi,
v -—=0,5- 1,5 m/s;
Iv

k. —h¢ sO tinh dén kha nang tang tic ctia may,
k> k@l
Céc thong s6 con lai d ky hiéu ¢ trén.
Thoi gian cho nguyén cong trd vé vi tri ban
dau hodc thoi gian chay nguoc te duoc xac

dinh ltheo cong thirc:
t =8 —_x g (7)
4 b b
Vg Vg
Trong do: 1, — chidu dai quiang duong chay

nguoc lay bang chidu dai quing dudng x&i 1
=1,m;

Vie ™ tdc d6 chay ngugc hay téc do khong tai.

Tr1 sO clia v g dugc xdc dinh qua céc thong
s0 k¥ thuét- sir dung may x6i va qué trinh xdi:

N
v .m/s (8
" m.g(e, ~ f i) (l S, )r]/»L,” ®)
Trén co s¢ xem xét nhitng van dé trén ta dugc:
gl k. .k
fno _ ng *" phang kb .S (9)
° N

|
— ]( + 7)(1 - 5,,g )7]~kch.f

- hé s tinh dén anh huong cia tinh chit kéo
bam ctia may xdi trong qua trinh chay nguoc;

ky, = " (10)
b

N- cong suat cua dong co;

d, —he s trugt ciia may x4i trong hanh trinh
nguoc, dng =0,1-0,2;

k,, — hé s6 chét tai dong co khi thyc hién
nguyén cong chay ngugc, k, = 0,8 —0,85.

Nhu vay c¢6 thé nhan duge thoi gian chu ky
lam viéc ciia may x6i dudi dang ham sé cia
céc thong s6 k¥ thuat sir dung 14 chi tiéu hidu
qua cua qua trinh xdi1 khi thay (5) va (9) vao

(2):
k kb h il .n bk, mgl k,k,k
1, = Y pi P M £ 84, »’;.h phng (n
mgwv, N

Ttr cong thirc (11) ta nhan thay thoi gian chu
ky lam viéc cua may phu thudc vao thoi gian
x01 va thoi gian hanh trinh chay nguoc. Thoi
gian x&i thi ty 1& nghich véi khéi luong cua
may, con thoi gian chay nguogc thi ty 1€ thuan
v6i khéi lwong va ty 186 nghich véi cong suat
cua may.

Thé tich dat duoc x6i sau mot chu ky 1am
viéc cia may dugc xac dinh theo cong thurc:
q=k.b.h.ln m’ (12)

trong do: k — hé s6 sut 10 cua ranh xdi, xac
dinh bang thuc nghiém, k_= 2-5.

Ning suét ciia may x&i nhu mot trong nhiing

chi tiéu hi€u qua duoc xac dinh theo cong
thire:

k. . _
=10y (13)
fck
3600k, |
T a6 IZT s/h  (14)
rong do: 5

- hé s6 thi nguyén;

kt — hé sb st dung may theo thoi gian, xac
dlnh bang thuc nghiém.

Thay gia tri cua t, tu(11) va q_twe(12) vao
v £ AX <
(13) va rt gon cuoi cung ta nhan dugc ning
suat st dung cuia may xoi:
0- 4
k. ‘kﬂ, LKy kp,f we M-8 kg

Nb h n_ k,

.m/h

(15)

mgv, k.

Tir cong thirc (15) ta nhan thdy ring mudn
tang nang suat may phai giam thoi gian chu
ky lam viéc cua mdy, ma thoi gian chu ky lam
viéc cua may thi phu thudc vao khdi luong
may, vay thi ning suat may ciing phu thudc
vao khdi lugng ciia may. RS rang 1a ¢6 mot tri
s6 cua khéi lugng may ma tai do sé dat duoc
thoi gian chu ky lam viée tdi thiéu ctia may va
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tai mot gia tri nhét dinh cua khéi lugng may
s& dat nang suat toi da. Trong bai béo nay ta
khong giai quyét bai toan xac dinh cic thong
s6 tbi uu cua mdy xd1 ma dung lai ¢ viéc xac
1ap quan hé giita nang suat may vdi cic thong
s6 k§ thuat va diéu kién sir dung cua no.

Kiém tra cic gia tri tinh toin ning suat
cua may xoi:

Sau khi x4c dinh dugc nang suit st dung cua
méy x6i theo cong thirc (15) ta tién hanh kiém
tra gid tri tinh todn cua nd va thuc hién viéc so
sanh cac két qua tinh todn vdi cac s6 lidu thue
nghiém ngoai san xuat.
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Ning suat k¥ thuét ciia may x6i duoc do dac
khi x6i dat c6 do cung C,, = 40-50, mdy xdi
lap trén may kéo cé cong suat 242 KW, kh01
luong m = 52,6T4n va may kéo co cong suit
300 KW, khoi lugng m = 49,350 Tan , toc do
x6i v, =0,5-0,7 v/s[2].

Ning suat ky thudt tinh toan theo cong
thure(15) voi ktg =1 vacac s0 ligu sau: k, = 1,5;

v =0,7m/s; b=0,1 m,h=0,7m;Kk, —1,1;
k 1,3; k —1 n = — 1.Céc thit nghlem tién
hanh voi 3 loa1 dat c6 d6 cing khac nhau (luc
can xdi riéng): k = 300.000 N/m?; 500.000
N/m? va 700.000 N/m? . Két qua tinh toan
dugc dua vao bang 1.

Bang 1. So sanh ning suat tinh toan véi nang suét thuc nghiém.

Ning suat thwe nghiém Tri s6 tinh toan
TT | Loaidéat | Cong suitdong co | Khéi lugng Nang suat Nang suét .z
- 1 . A , . Sai sO
K, cua may kéo may thuc nghiém tinh toan o
(N/m?) N (KW) m( kg) Q (m?/h) Q( m*/h) ’
1 300000 242000 52600 150-160 134 14
2 500000 242000 52600 150-160 132 15
3 700000 242000 52600 109-146 129 1
4 300000 300000 49350 187-212 171 14
5 500000 300000 49350 150-160 168 8
6 700000 300000 49350 109-146 163 22

Tir bang so sanh s6 liéu ta nhan thay ring
nang suit k§ thuat tinh todn phi hop vdi gia
tri nang sudt xac dinh trong quéd trinh thuc
nghiém san xudt. Sai s6 khong vuot qua 15%
trong 5 thi nghiém dau. Sai sd tinh toan ¢ day
nhén dugc khi so sanh nang sut tinh toan voi
gi4 tri trung binh ciia ning sut thuc nghiém.
Riéng ¢ thi nghiém cudi cung thi sai s§ dén
22%. Vi cung mot loai may x461 khi thi cong
cing mot chidu sdu x6i nhung véi nhing loai
dat c6 do cung khac nhau thi ning suét ciing
khac nhau. D4t cang ctng thi nang suit cang
giam va nguoc lai.

III. KET LUAN

Bing su nghién ciru ky chu ky 1am viéc ciia
may x6i cong nghiép két hop véi phuwong phép
gidi tich, tac gid da dua ra dugc cong thuc
xdc dinh ning suat sir dung ctia may xoi dat
dudi dang ham sb cua cac thong sb k¥ thuat
st dung va diéu kién 1am viéc ciia méy xoi.
Nhu vay cong thuce ly thuyét (15) phan anh
tinh chat dlen tién ctia qua trinh X061 dat. Cong
thire d3 gan két dugc cac thong sb ki thuat cua
may nhu cong suat dong co, khoi lugng may,
tdc do lam viéc, chiéu rong ,chiéu dai va chiéu
sdu x0i cling nhu cac thong sb vé didu kién dét
dainhu k .k ... N6 co thé dugc s dung khi
thuc hién tinh todn xac dinh hi¢u qua cac may
x6i va toi uu héa ching.
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