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PHUPONG PHAP PANG GIA PO ON DINH VA PO CHINH XAC
CUA MOT HE THONG CAN D|NH LU'ONG PHOI LIEU TRONG
SAN XUAT VAT LIEU XAY DUNG

NGUYEN TH| NGOC LAN, NGUYEN HJ'U KHOAN

1. PAT VAN DE

Trong quy trinh san xuat vat liéu xy dung, cac nguyén li¢u sau khi duge xir li dé dap u‘ng
duge cac yéu cau nhu vé do Am va db hat cin dugc dinh lugng trude khi dua vao mdy nghlen
Khi éng dung hé théng cén dinh lugng phéi lidu trong san xXuét vét heu xdy dumg, cac s0 ligu can
6 thé bi sai s6 do cac nguyén nhan khac nhau. Déi véi nhdm sai s6 hé thdng, ngudi ta cé thé
tim ra nguyén nhan dé khic phuc triét d&. D5i vi nhém sai s6 nglu nhién thi chi ¢ thé tim cac
bién phap khic phuc lam giam do Ién coa ching. Sau khi 4p dung céc bién phap ki thudt lam
giam sai s do, nhu tién hanh én dinh nhiét 46 va 46 4m cia méi truomg do, sir dung cac bd phan
giam chén, cdc bj diéu chinh dién dp ngudn, b loc tin hidu do, dgc biét 14 sir dung ding ché d
van hanh v.v, cn tién hanh cac thuc nghiém va xir li s6 lidu dé dénh gia d5 chinh xac va d6 én
dinh ciia hé thong can.

2. PHUONG PHAP THUC NGHIEM

Bang 1. Bang sb liéu cdn nguyén liéu hé c4n d4

(Pon vi tinh kg, v&i két'qua ciia 100 14n ldy sb liéu cin cia 1 mé)

181,80 | 184,72 | 184,05 [ 184,25 | 185,85 | 186,34 | 183,60 | 183,95 | 185,17 | 184,27

186,00 | 182,50 | 183,96 | 184,82 | 182,60 | 181,74 } 183,60 | 184,20 | 182,70 | 184,65

184,04 | 184,35 | 183,75 | 182,74 | 185,12 | 183,35 | 184,23 | 184,05 | 184,40 | 183,34

184,27 | 183,45 | 183,75 | 184,40 | 183,25 | 183,60 | 185,40 | 182,90 | 183,50 | 183,42

183,58 | 183,84 | 184,45 | 183,55 | 184,10 | 184,10 | 182,35 | 185,25 | 184,20 | 184,80

183,62 | 184,50 | 184,60 | 185,60 | 184,00 | 183,15 | 184,25 | 183,35 | 184,75 | 184,70

184,55 | 183,32 | 183,97 | 182,15 | 183,97 | 185,70 | 183,05 | 184,48 | 184,60 | 182,80

182,89 | 183,15 | 184,15 | 184,90 | 183,54 | 183,30 | 184,20 | 182,43 | 182,55 | 184,76

183,84 | 185,42 | 183,87 | 183,00 | 184,38 | 183,80 | 182,40 | 183,80 | 185,63 | 183,75

184,15 | 184,65 | 184,15 | 183,24 | 183,05 | 184,12 | 184,95 LISS,IS 184,35 | 183,90
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Thiét bj thic nghiém 1a h¢ thong gdm 4 can ding dé can da, dat sét, than va céc phu gia
khéc. Phuong phdp danh gia d6i v&i cac.cdn 1a nhu nhau. Vi vy, bai bdo chi trinh bay phuong
phap danh gia dya trén céc so liéu thuc nghiém cua hé can da.

Trude khi lay s6 liéu cin kiém tra tinh trung thuc ciia diu do bing cach dit cac qua can
chuan 1én phéu can & trang thai tinh. Néu ddu do dam bao tinh trung thuc (6 nghla 1a hé can
dam béo tinh trung thuc) thi may tinh s& hién thj dung gia trj cla ‘qua can. De so liéu thuc
nghiém sat véi didu kién 1am viéc thye té, qua trinh 14y s6 liéu duoc tién hanh nhy sau:

- Cac sb liéu can durge lay theo mé riéng biét, mdi lan lay 5 mé lién nhau;

- Ly 5 1in dé dugc 25 mé, mbi lan cach nhau khoang 30 phit

- Tién hanh nhwr vay cho dén khi dugc 100 mé (100 mau cén).

Khéi lugng mdi mé cén 14y bing 184kg twong duong 69% thanh phén liéu.
Bang sb liéu thye nghiém dbi v6i hé can da cho trong bang 1.

3. XU LI CAC KET QUA THUC NGHIEM

3.1. Myc dich ciia viée xir li két qua thiyre nghiém

Tir cac. s6 lreu nhén dugc sau qua trinh cén, xay dung ducmg cong phan bé thirc nghiém, xac
dinh x4c suft xuét hién cac gia tri can trong mién khao sét, xac dinh gia tri trung binh va gia tri
sai lgch binh phuong trung binh cua gid trj thirc nghiém. Théng qua cac gia trj tinh ton c6 thé
dua ra cac nhan xét vé d¢ chinh xdc va d$ 6n dinh cua hé thong cén.
3.2. Qua trinh xir li két qua thye nghiém

Qua4 trinh xir 1i két qua thyc nghiém cita hé théng can dugc tién hanh theo céc budc:

3.2.1. Xdc dinh dwong cong phdn bé thuc nghié¢m

Pudmg cong phan bd dugc vé trén 2 tryuc toa dé: truc dimg thé hién tin s6 xuat hién cia
gia trj thuc nghiém, truc ngang thé hién gia trj trung binh cia khoang chia.

a/ Xdc dinh gid tri khoang chia

Theo sd liéu trong bang 1 c¢6 thé nhan thay:

Gi4 tri I6m nhit va nho nhét 13 X, = 186,34 kg va Xpin = 181,74 kg.

Khoang phén tan gia trj do A = Xomax - Ximin = 186,34 — 181,74 =4,6 kg.

Néu chia mién phan tan nay thanh 20 khoang thi gia trj mdi khoang 1a 0,23 kg/khoang chia.
b/ Xdc dinh cdc thong 56 ciia dwong cong thuc nghiém

- Gid trj diém c4n cia mdi khoang chia: diém can trudc |, va diém céan sau l,.

- Gi4 tri trung binh cia khoang chia: dwgc xac dinh bing gia tri trung binh cia diém cén
trude I, va didm cdn sau I cia mdi khodng: x;= (I + l,s)/2

- Tan s6 xuét hién (f, ) cia cic gia tri thuc nghu;:m 6 trong khoang chia do [2]:
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20
m;=f/m  véi “=Zfi (1
a 1
f; 1a tin s8 xuit hién gia tri do tron khoang tir diém cap trudce Iy va diém can sau l; cua méi
khoang, hi€u gia tri ctia hai cin ding bang khoang chia C.

Gia trj tinh toan cac thdng s trén cho trong bang 2.

Bang 2. Bang gia tri cac théng so ciia dudng cong thie nghidm

Khoang chia Gia tri trung binh ciia Tén sb thye o
T Dén khoang chia, X; nghiém f, Tan suatm,
181,74 181,97 181,855 1 0,01
181,79 182,20 182,085 2 0,02
182,20 182,43 182,315 2 0,02
182,43 182,66 182,545 4 0,04
182,66 182,89 182,775 3 0,03
182,89 183,12 183,005 -6 0,06
183,12 183,35 183,235 6 0,06
183,35 183,58 183,465 7 0,07
183,58 183,81 183,695 9 0,09
183,81 184,04 183,925 10 0,10
184,04 184,27 184,115 14 0,14
184,27 184,50 184,385 9 0,09
184,50 184,73 184,615 8 0,08
184,73 184,96 184,845 6 0,06
184,96 185,19 185,075 4 0,04
185,19 185,42 185,305 2 0,02
185,42 185,65 185,535 3 0,03
185,65 185,88 185,765 2 0,02
185,88 186,11 185,995 1 0,01
186,11 186,34 186,225 1 0,01
$f-100 | Em-i

Theo bang trén xiy dung dudng cong thye nghiém nhw 46 thi trén hinh 1.

'’
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Cac sb ligu trong bang va db thi cho thay dl.rcmg cong phén bb thye nghlem gin véi dudng
cong phan bd chuin. Vi vy, cac tinh toan vé cdc sai s6, gia tri trung binh cia gia tri do, x4c sudt
xuét hién cac gia trj do, c6 thé ap dung nhur trong tinh toan theo quy luat phan b6 chudn, cy thé
1a quy lufit phén bd dbi ximg. Vi vay, d& xir Ii két qua do c6 thé dua vao tinh chét cia quy luat

phan b4 chuén dé tinh toan.

3.2.2. Xdac dinh gid tri trung binh X va gid tri sai Iéch binh phurong trung binh s cua gid tri

thuec nghiém
+ Gia tri trung binh cta gia trj do xac dinh theo cdng thire [1]:
_ ;bf . )
21,
B thj dwéng cong phan bé
16
E 14 ‘
= 12 i
£ 10 A
S 8 / N
£ 4 2\
< @ I ASERE \
s 4 WA
=2 > M
180 182 184 186 188 kg

Gia trf trung binh caa khodng chia
Hinh 1. Db thi dudmg cong phén bd theo thire nghiém
+ Sai léch binh phuong trung binh s duge xac dinh theo cdng thie [1]:
2
n 2 n
;b fi ) ;bf ; o)
>f | 3E

trong d6: a - 13 gia tri bat ki, tot nhdt nén chon a bang gia trung binh ma tai d6 gia tri thuc
nghiém c6 tan so xuat hién 1on nhét. Theo bang 2 chon a = 184,155 (kg).

S=C

- C: la gia tri khoang chia;
- b: la gia tri duge xac dinh bing biéu thirc:
b = (x;—a)'c Q)
Cac gia trj tinh toan cho trong bang 3. Thay gia tri & bing 3 vao cong thirc:

(kg) &)

_ be X = 184,155+0.23 (75
X “a+c 100
>,

] 18398
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(kg (6)

ib.zf, ib.f‘z; 752
LD o 1609_[ 75

20 0 ] =0,9063
£l Ys 100 | 100

3.2.3. Xdc dinh xdc sudt xudt hién (P) cdc gia tri thuc nghiém

Khi thye nghlem caé gia tri thu du’orc tdin man trong khoang Xmax = 186,34 dén
Xmin=181,74. Vi vay, can xac dinh xac suat xut hién cac gia tri thue nghiém dé 1am co sd danh
gia mirc 46 0 4n dinh cén cap liéu cna hé thong

Xac suft xudt hién cla gia tri thuc nghiém dugc xac dinh theo cdng thirc:

_ﬁ

1

j dt =¢(L)-€ () (N

P (Xmax’Xmm _lf J— fe

Bang 3. Bang gia tri tinh todn cac théng sé b, bf;, b*f, twong (g véi cac khoang chia X;

Gia trj trung binh Tén s X.—a b.f; b’f;
khoang chia, X; thye nghiém f; b= c
181,855 1 -10 -10 100
182,085 2 -9 -18 162
182,315 2 -8 -16 128
182,545 4 -7 -28 196
182,775 3 -6 -18 108
183,005 6 -5 -30 150
183,235 6 -4 -24 96
183,465 7 -3 -21 63
183,695 9 -2 -18 36
183,925 10 -1 -10 10
184,155 14 0 0 0
184,385 9 1 9 9
184,615 8 2 16 32
184,845 6 3 18 54
185,075 4 4 16 64
185,035 2 5 10 50
185,535 3 6 18 108
185,765 2 7 14 98
185,995 1 8 8 64
186,225 1 9 9 81
= 20 20 20
“eton | =100 2bf =75 | L b'f <160
’ i=1 i=l !
Vai
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=X X —2604; Ko TX = g7 (®)
2 t

S S
€ (t2) va € (t;) 1a cac ham Laplace va gia tri ciia né phy thudc vao gia tri cua (t).

Do ham ¢ (t ) 13 ham ¢ vay (b (t=-2,472)=- (1) {t=2,472).
Tra bang ham Laplace, co (I) (t=2,604)=0,4955; ¢ (t=2,472)=10,4930.

Vay: P(Xmass Xnin) = @ (6} - (1) = 0,4955 +0,4930 = 0,9885

4. KET LUAN

So véi chudn cén cin 1a 184 kg thi gia trj trung binh cia dai lwgng do x= 183,98 kg co

is6 16n nhdt1a A = 2,36
sai 0 16n nhat 1a A, 2,36 kg, tuong duong 1,84 x100% =128% <1.5%

s0 véi sai sé cia cac hé thong can trong cac ddy chuyén san xuét xi ming trudc day (sai sb cla
céc diy chuyén nay dao dgng trong khoang tir 5-7%).

. Sai s6 nay nho hon

Vé&i 100 miu can thye nghiém, xac suit xuét hién cac gia trj do chiém t&i 98,85%, cac gia
gri chua duge khao sat chi chiém 1,15%. Dieu d6 6 nghia la hé thong cén l’chi lam viéc dat d6
&n dinh cao. Cac tinh toan sb lidu do ¢ thé coi 1a dac trung ciia toan bg hé thong can.

Két qua tinh toan cho thdy vé&i 98,85% mau cén thir nghlem sai léch binh phuong trung
binh ciia gia trj do so vé&i tim phan bé 14 0,9386 kg chirng to cAc gia trj rat tip trung xung quanh
gia tri do.

Trén thue t& hé théng cén nay di duge dira vao sir dung & mét s xi nghiép xi mang nhu: xi
nghiép xi-mang Quang Binh, xi nghiép xi mang Nji thuong, xi nghiép xi mang Ha Tu, ...va da
dugc xdc nhan 13 1am viéc én dinh, dam bao do chinh xac 1,5% (hinh 2 thé hién hé théng cén
ding lugng dang dugc sir dung & xi nghiép xi méng Quang Binh).

Hinh 2. Hé théng cén dinh lugng dugc sir dung & xi nghiép xi ming Quang Binh
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SUMMARY

THE EVALUATION METHOD OF THE STABILITY AND ACCURACY OF A
QUANTITATIVE WEIGHING SYSTEM OF COMBINED MATERIAL IN PRODUCING
BUILDING MATERIAL

The application of weighing system of combined material in the production line of building
material requies the evaluation of the stability and accuracy of these systems. The article
presents the experimental and process out-of data method of the weighing results in order to
evaluate the the stability and accuracy of the weighing system of combined material in the
production of building material. The weighing results obtained on 100 samples have shown that
the tested weighing system has probability of weighing values is 98,85% with average difference
of weighing values against the center of distribution being 0,94 kg and accuracy being 1.5%.
These values have proved that the tested weighing system has small dispersion of weighing
values, high stability and accuracy, thus fully meeting the requirements for a weighing system of
building material. In fact, this weighing system have been put in use in several cement plants the
stability and accuracy of which have been certified as in accordance with the publicized ones.

Dia chi: Nhiin bai ngay 15 thang 5 ném 2007
Trudmg Pai hoc Bach khoa Ha Néi.
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