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XAY DUNG BAI TOAN THYC NGHIEM XAC BINH KICH THUOC
LU0 SANG HQP LY BE HIEU QUA SANG LON NHAT CUA MAY
SANG RUNG VO HYONG TREN TO HOP NGHIEN SANG DI DONG

CONSTRUCT THE EXPERIMENTAL PROBLEM TO DEFINE SIZE OF SIEVE GRID SPECIFIED FOR MAXIMUM
SCREENING EFFICIENCY OF SCALING VIBRATING SIEVE ON MOBILE CRUSHING AND SCREENING COMPLEX

TOM TAT

Bai bAo xay dung bai toan thirc nghiém bang phirong phap bé mit chi tidu
nham x4c dinh Kich thurdc ludi sang hop 1y dé hiéu qua sang loc E (%) l6n nhét
trong tng véi cdng suat tiéu thy nhat dinh clla méy sang rung vo huéng trong sang
vat liéu daxay dung. Tl d6 lam co s& xac dinh c&c thong s6 hinh hoc hop Iy clia may
sang rung vd hudng trén t6 hop nghién sang di dong ché tao tai Viét Nam.

Tir khéa: Sang rung vd huréng, thong so hinh hoc, thire nghiém t6i .

ABSTRACT

The paper construct the experimental problem by response surface methods
in order to define size of sieve grid specified for maximum screening efficiency
E(%) corresponding to the certain power consumption of scaling vibrating sieve
in construction stone material sieve. This is the basis for determining the
geometric parameters of scaling vibrating sieve on mobile crushing and
screening complex manufactured in Vietnam
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1.DAT VAN BE

Trén day truyén san xuat vat liéu xay dyng thi may sang
rung noi chung va may sang rung vo huéng nadi riéng la
mot thiét bi rat quan trong va khong thé thiéu dwoc, may
sang rung vo huong duwgc st dung trong san xuat vat liéu
xay dwng va str dung réng rai trong nhiéu linh vyc clia nén
kinh té quéc dan. Viéc nghién clru xac dinh cac théng s6
két cau hop ly clia may sang rung nham nang cao hiéu qua
sang E (%) va nang sudt sang Q (m%h) cling nhu xay dwng
phuong phap tinh toan thiét ké t6i wu may sang rung la
mot huéng gidi quyét chinh va dwgc thyc hién theo hai
phuong phap ly thuyét va thic nghiém.

Nguyén Manh Hing"",
Nguyén Viét Tan*, Ngd Quang Tao?

Bai béo trinh bay phuong phéap thic nghiém xac dinh
cac théng sb hinh hoc lvéi sang hop ly (xac dinh kich thuéc
cla lwgi sang hop ly) va thdong s6 dong lvc hoc phu hgp cla
may sang rung vo hréng trén t6 hgp nghién sang di dong
ché tao tai Viét Nam dé hiéu qua sang la Io6n nhat.

2. BAI TOAN QUY HOACH THUC NGHIEM VE KiCH
THUOC LUGI SANG HOP LY CUA MAY SANG RUNG VO
HUONG TREN TO HOP NGHIEN SANG DI DONG

Xay dwng bai toan thrc nghiém bang phuong phép bé
mét chi tiéu nham xac dinh cac théng s hinh hoc lwdi sang
hop ly dé hiéu suat sang loc E(%) dat I6n nhat tvong ng
V@i cdng sudt (N4 ) tiéu thu nhat dinh khi sang vat liéu da
xay duwng. Thong sb kich thuéc lugi sang la: Chiéu dai lu6i
sang L (m); Chiéu rong cla lu¢i sang B (m). Cong sudt
nguodn kich dong cdia may sang phu thudc vao nhiéu théng
s6 trong do tryc ti€p la tdc do vong quay w cla truc léch
tam (rad/s), day cling la thong s6 anh huéng dén hiéu qua
sang va nang sudt clia may sang.

2.1. Xac dinh hiéu qua sang va cdng suat nguon kich
dbng may sang

Theo tai liéu [3] ta cé:

- Hiéu qud sang E% sé dugc tinh theo cdng thirc:

E=S=D 1009 1)
C

Trong dé:

¢ - Khéi lvgng céac hat dwéi sang chira trong vat liéu dem
sang, [kg];

b - Khdi lugng hat dudi sang da khong lot qua 16 sang, [kg].

- Cong suat nguodn kich dong duoc tinh tinh theo céng
thiec
Ndc — Nd +Nmrs]1 +Nm52 ;kW (2)

Ngor Ngy Niers Ninez 180 Iirg't 12 ¢dng suat nguon kich dong,
cong sudt tao ra dong nang cho khdi sang, cong suat de
thang ma sat & g6i do truc Iéch tam th(v nhat va th( hai;
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n - Hiéu suét ctia bo truyén dong.

Vat liéu da xay dung st dung trong thir nghiém 1a mau
da dam 1x2 quy cach theo tiéu chudn: TCVN 1771-1986,
7570-20086, ti€n hanh sang thir nghiém & ché do sang kho.
2.2. Xay dung ma trén thyc nghiém va tinh toan két qua
do

Theo tai liéu [1], ti€n hanh xay dwng ma tran quy hoach
thuc nghiém véi may sang rung vé huéng theo ba théng s
la kich thuéc dai, rong cla lwéi sang L, B va tc dd quay cla
truc léch tam w. Pay la ba théng s6 anh huéng truc ti€p
dén hiéu qud sang E va cong sudt nguon kich dong N4 cta
may sang rung vo huéng.

Lva chon khoang tinh toan cac théng s6 trong diéu
kién thi nghiém nhuv sau:

- Anh huéng ctia chidu dai lvdisang L =1+ 1,5m;

- Anh huéng chiéu rong matsang B=0,4 +0,7m;

- Anh huéng ctia van téc khéi 1éch tam w tir 52,3 +125,6
rad/s.

Viéc xac dinh sy anh huédng cla L, B va w trong khoang
Iva chon trén cta hop sang rung vé huéng la dwa vao cac
may sang thuc té dang st dung voi L = 2,5B, trong d6 cé
hop sang rung v hudng trén t6 hop nghién sang di dong.
Sau khi xay dung ma tran thuc nghiém bang phan mém
Minitabl7 voi 3 thong s6 trén ta tién hanh lam cac thuc
nghiém sang da dam 1x2 v6i ba thong s6 dugc phan mém
xac lap sau dé ghi két qua do dac E va N4, vao cot 8 va 9 clia
worksheet (bang 1).

Xac dinh kich thudc lvgi sang hop ly dé hiéu qua sang I6n
nhat clia may sang rung vo huwéng trén td hop nghién sang
di dong, ta ti€n hanh lam thyc nghiém riéng véi hop sang
rung trong qua trinh khao séat va ngat hoat dong ctia may
nghién da. Viéc nay hoan toan giong voi viéc lam thuc
nghiém trén may sang rung v huwéng cé khéi lwgng hdp
sang, 10 xo g6i d&, goc nghiéng lwéi sang, khdi lugng va ban
kinh truc léch tdm ¢4 gid tri twong duong hdp sang rung trén
t6 hop may nghién sang di dong. Do vay dé thuan lgi va
chuén céc s6 liéu ta tién hanh thir nghiém trén may sang
rung vo huéng tai phong thi nghiém véi tan suat nap vat
lieu dam bao tong khoi lvgng vat liéu nap trén mat sang
cung hop sang la 120kg; May sang rung vo hwéng trén to
hop nghién sang di dong lam thi nghiém dugc ché tao dua
trén nguyén mau may sang rung thuc té st dung trén céng
treong mé sé NLS-382/3 tai liéu [3], nhung cé chirc nang
thay déi cac thong s6 kich thudc ludi sang dé danh gia murc
dd anh hwdng cla ching dén hiéu qua va cong suat ngudn
kich déong. May sang lam viéc véi cac théng sd chuan may
nguy&n mau véi khéi lvgng m, ctia khdi léch tam (khéi gay
rung) m,= 4kg; Ban kinh khéi léch tam: r, = 0,04m; G6c
nghiéng ludi sang a = 20°% BJ cling téng cong clia cac 1o
xo: C, = 62474 N/m (C,; = C,, = 41649 N/m ) gi6bng nhu cac
thong so trén hop sang rung vé hwong cla to hgp nghién
sang di dong s dung tai cong trvong L& doan 72 - BO tu
[&énh Cong binh.

Tién hanh lam thuc nghiém va ghi két qua E va N4, nhw
bang 1.
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Bang 1. Bang quy hoach thyc nghiém x&c dinh sy anh huéng ctia kich thutc
IuGi sang trén méy sang rung vo hudng voi 3 thong s6 dau vao thay ddi la L, Bvaw

" Worksheet 1+** (o e =

+ a Q a c4 (&) C6 C7 8 (6] (g
Lénh chuan | Lénh chay Kiéu thi nghiém| Khéi chay| L (m) B(m) |w(Rad/s) E(%) | Ndc(Kw)
1 9 1 -1 1082955 05500 88950 85.6 0.96
2 6 2 1 1/ 150000 04000 125.600 95.5 118
3 16 3 0 1, 125000 05500  88.950 912 1.05
4 8 4 1 1/ 150000 07000 125.600 920 1.28
5 13 5 =1 1, 125000 05500 27313 83.0 0.90
6 20 6 0 1, 125000 05500  88.950 912 1.10
7 2 F{ 1 1 150000 04000 52300 85.2 1.08
8 12 8 -1 1, 125000 0.8023 88950 90.6 121
9 18 9 0 1/ 125000 05500 88950 90.6 118
10 4 10 1 1, 150000 07000 52300 90.5 120
1 5 " 1 1/ 1.00000 04000 125600 933 115
12 19 12 0 1, 125000 05500 88950 91.0 1.16
13 10 13 -1 1, 167045 05500  88.950 91.5 125
" 15 14 0 1, 125000 05500 88950 89.2 116
15 7 15 1 1, 100000 07000 125.600 89.0 122
16 14 16 2] 1 125000 05500 150.590 91.5 128
17 17 17 0 1, 125000 05500 88950 90.8 1.16
18 3 18 1 1/ 100000 07000 52300 90.0 1.06
19 n 19 1 1, 125000 02977 88950 88.5 101
20 1 20 1 1/ 100000 04000 52300 845 1.02
il 1 20 1 1, 100000 04000 52300 845 1.02

22 v

< >

K&t qua ham hoi quy dbi voi hiéu qua sang E va cong
suat nguodn kich dong N4, nhv sau:

E (%) =66,0 +23,7L-8,7B +0,0947w - 14 57L.L - 2,0B.B -
0,000362w.w + 15,33L.B +0,1091L.w - 0,1046Bw

Ng (KW) = 1,155 +0,057L -1,380B +0,00122w +0,039L.L
+1,366B.B +0,000012w.w + 0,133L.B - 0,00055L.w - 0,00136B.00

Sau khi c6 ham hoi quy ta ti€n hanh chay chuong trinh
thir nghiém bang phan mém minitab18 dé cho ra dd thi sy
anh huéng clia ba théng s6 trén dén hiéu qua va cong suat
nguoén kich doéng.

Hinh 2 1a d thi biéu dién cac théng s6 chiéu dai L, chiéu
rong B va toc do quay truc léch tdm w anh huéng truc tiép
dén hiéu qua sang E (%).

Anh huong dén hiéu qua sang E
Cac théng s6 anh hudng
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Hinh 2. Anh hiréng ctia céc thong s6 dén hiéu qua sang

Hinh 3 1a d thi biéu dién cac théng s6 chiéu dai L, chiéu
rong B va tdc do quay truc léch tdm w anh huéng truc tiép
dén cong suat nguon kich dong N (kW). Khi cac gia tri trén
tang thi cong suat nguodn kich dong ciing tang.
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Anh huéng dén cong sudt ngudn kich dong Ndc

Cac théng s6 anh hudng

L B w

0.9

Ndc (Kw)
5 %

5
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Hinh 3. Anh hiréng ctia céc thong s6 dén cong suét ngudn kich dong

[0}
150.590
[120.0]
27.3130

B

0.8023
[0.50]

0.2977

N oo 1.6705
. 1 o
D: 0.9068" & [1.30]
Predict Low 0.8296

T

Composite
Desirability
D: 0.9068

Ndc (Kw)
Targ: 1.20
y = 1.1906
d =0.94781

E (%)
Maximum
y =94.2775
d =0.86750

Hinh 4. D9 thi thé hién gia tri E,,,, tai cOng sudt ngudn kich dong 1,2KW

Hinh 4 la do thi biéu dién gia tri cac thong s6 chiéu dai
L, chiéu réng B va t6c dd quay truc léch tam w tai dé hiéu
qua sang E dat gia tri Ién nhat tvong ng & cong suat
nguoén kich dong N4 = 1,2kW. Cac thdng s6 hop ly dugc lva
chon la théng s6 gilta trén do thi L = 1,3m, B = 0,5m,
w = 120rad/s.

Nhan xét:

- Tl d0 thi hinh 2 nhan thay, kich thuwéc lvéi sang tang
Ién thi hiéu qua sang tang (chiéu dai anh huéng Ién hon),
nhuwng khi kich thwéc lugi sang tang Ién mot gia tri nhat
dinh thi mirc dd tang cla hiéu qua sang khong dang ké.
Hiéu qua sang cling tang khi t6c d6 quay truc léch tam
tang, nhung khi tang toéc do truc lIéch tam dén mot gia tri
nhét dinh (w ~ 120rad/s v&i da dam 1x2), khi dé néu tiép tuc
tang w thi hiéu qua sang E sé giam.

- B0 thi hinh 3 cho thay, khi tang kich thuéc lwdi sang
thi cong suat ngudn kich ddng cling tang theo, cong suat
ngudn kich ddng tang nhanh khi téc do quay truc léch tam
tang lén.

- D0 thi hinh 4 cho ta kich thwéc hop Iy cla ludi sang khi
sang da dam quy céch 1x2 la 1,3x0,5m (LxB), tvong tng
L = 2,6B. May sang c6 thé dat dén hiéu qua E,,,,, ~ 94,25% ,
khi t6c do quay truc léch tam w ~ 120rad/s .

- Nhuw vy dya vao cac do thi biéu dién sy anh hudng
cla 3 thdng s6 ta xac dinh dugc mic dd anh huéng cla
chung Ién hiéu qué sang. bong thoi do thi hinh 4 da duoc
Minitab chi ra cac théng s6 gitra cho gia tri kich thuéc luGi
sang hop ly cla may sang rung vo huéng.
3.KETLUAN

- Hiéu qué sang phu thudc chtl yéu vao chiéu dai cda luéi
sang va tang lén khi chiéu dai lu6i sang tang, nhung mdc dd
tdng cham dan va hiéu qua sang tang khong dang ké khi E
dat gia tri da I&n (E = 92%); Bong thoi cdng suat ngudn kich
dodng cling tang lén khi tang kich thuwéc ludi sang.

- V6i mdi loai da dam tiéu chuén can sang thi s& tim
dugc kich thudc lvdi sang hop ly. Nhw vay, trén t6 hgp may
nghién sang di déng duoc Iap dit hop sang rung vé hudng
Vi 3 loai lwdi sang sang khé&c nhau ta sé co 3 kich thudi lwéi
sang phu hop (nhu dé sang sang da 1x2 thi 1ap luvdi 1,3x0,5
(LxB)). Bai bdo da trinh bay phuvong phép tinh toan thuc
nghiém xac dinh kich thwéc luvdi sang hop ly va tée dd quay
truc léch tAm phu hop khi ché tao may sang rung vo huéng
trén t6 hop nghién sang di déng trong sang da dam xay
dwng, day la cach tiép can thuc tién dé quyét nhitng van dé
ma chuwa c¢6 phrong phép tinh toan ly thuyét.

- Theo céc tai liéu da cong bo trvée day thi viéc thiét ké
lvéi sang cho may sang rung chd yéu dua trén thiét ké
tvong duwong hoac thiét ké kinh nghiém, chua cé cong bd
cdng thirc tinh toan kich thuéc luéi sang hop ly cho may
sang rung vo hudng. DE gidi quyét van dé nay, bai bao da
trinh bay xay dwng bai toan thuc nghiém bang phwong
phap bé mat chi tiéu x&c dinh kich thwéc ludi sang hop ly
dé hiéu qua sang Ién nhat ctia hdp sang rung vo hudng 1ap
trén t6 hop nghién sang di déng. Phuong phap nay ciing
cho phép slr dung dé xac dinh kich thudc lwéi sang hop Iy
cho cac loai may rung khac nhau.

TAILIEU THAM KHAO

[1]. Nguyén Vn Dy, Nguyén Déng Binh, 2011. Quy hoach thirc nghiém trong
ki thuat. NXB khoa hoc va k§ thuat, Ha Noi.

[2]. Pham Van Lang, Bach Qudc Khang, 1998. Co sé Iy thuyét quy hoach thuc
nghiém va (ing dung trong k¥ thuét néng nghiép. NXB Nong nghiép, HANoi.

[3]. Tran Minh Tuéin, Chu Van Pat, BUi Khac Gay, 2013. Méy san xust vat liéu
xay dung. Hoc vién Ky thuat Quan si.

[4]. Bauman V.A. et al, 1970. Vibration machines in the construction and
production of building materials. Moscow.

[5]. Bauman V.A. and L. Bykhovsky, 1977. Vibration machines and processes
in construction. Moscow.

[6]. Sapozhnikov M. Ya, 1970. Mechanical equipment of enterprises of
huilding materials, products and structures. Moscow.

AUTHORS INFORMATION

Nguyen Manh Hung?', Nguyen Viet Tan", Ngo Quang Tao®
"Military Technical Academy

2Hanoi Uniersity of Industry

No. 53.2019 e Journal of SCIENCE & TECHNOLOGY | 67





