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GIAI PHAP TiCH HQP HE THONG CAN TU PONG NGUYEN LIEU
PHA DAU TRONG DAY CHUYEN SAN XUAT THUOC NO
NHU TUONG

INTEGRATED SOLUTION FOR AUTOMATIC WEIGHING SYSTEM FOR OIL
PHASE IN EMULSION EXPOLOSIVES PRODUTION LINE

Pinh Vi¢t Trung!, Trin Ngoc Hung', Vii Toan Thing?
"Nha may Z113 — TCCNQP
’Pai hoc Bach Khoa Ha Noi

TOM TAT

Hién trang nguyén liéu pha dau cia day chuyén san xudt thuéc né Nhii twong s dung loai
ddu ba thanh phan gom sép, dau LPE, dau SPAN. Cdc nguyén liéu can do thii céng va do vao bé
hoa tan dwoc gia nhiét cho néng chdy sau dé bom vao binh nguyén liéu dau d@é san xudt. Do thic
hién thii cong hoan toan phu thudc con ngueoi nén cé truong hop xdy ra sai sét nham lan khéng dam
bao chat lwgng san pham cdc logi thude né. Khéng cé dir liéu tra citu hodn todn phu thuéc ghi chép
bang tay vao phiéu cong nghé. Qud trinh sang chiét nguyén liéu SPAN, LPE tir téc thing chira vdo
bé hoa tan dién ra hodn toan thii cong nén khong dam bdo my quan, vé sinh céng nghiép. Bai bdo
nay dé xudt tan dung nhitng tinh nang wu viét ciia Loadcell, két hop véi mot hé thong bom nguyén
liéu cé gia nhiét tr dong, dwoc diéu khién bang PLC théng qua man hinh céng nghiép HMI [1], tir
a6 xdy dung mét hé thong can tw ddng cho cong doan pha dau trong ddy chuyén dap vmg dwoc yéu
cau vé mot hé thong cdp nguyén liéu pha dau chinh xdc, dam bdo my quan céng nghiép, di liéu
dwoce luu trit va tra ciru khi can thiét.

Tw khéa: Can tw dong; Loadcell; SPAN, LPE; T hube né.

ABSTRACT

Current status of oil phase materials of explosives production line The emulsion uses
3-component oil including wax, LPE oil, SPAN oil. The materials are weighed manually and poured
into the dissolution tank which is heated to melt and then pumped into the oil raw material tank
for production. Due to the fact that manual work is completely dependent on humans, there are
cases of mistakes that do not guarantee the quality of explosives products. There is no search data
completely dependent on manual recording on the technology sheet. The process of extracting SPAN
and LPE materials from the tank to the dissolution tank takes place completely manually, so it does
not guarantee the beauty and hygiene, industrial bio. This paper proposes to take advantage of the
superior features of Loadcell, combined with a material pumping system with automatic heating,
controlled by PLC through industrial screen HMI, thereby building a weighing system automatic
oil phase in the line to meet the requirements of an accurate oil mixing system, ensuring industrial
aesthetics, data is stored and looked up when needed.
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1. TONG QUAN

Thubc nd nhil tuong 1a loai thue nd
duoc st dung 1am thudc nd chinh trong khai
thac than hodc khai thac da tai cac mo 10 thién.
Thubc nd nhii tuong duge danh gia 1a co siic
cong pha cao, than thién vé1 modi truong, an
toan trong van chuyén, bao quan... dap Gng rat
t6t nhu cdu 16n cua thi truong trong giai doan
hién nay.

Day chuyén san xuit thuéc nd nhi
tuong duoc diéu khién tu dong, s dung cam
bién va thiét bi didu khién 6n dinh, dang tin
cdy, cac by diéu khién déu s dung thiét bi
nhap khau hién dai. Hé thong diéu khién co
thiét bi kiém tra luu trit, c6 thé thu duge s licu
thuc cua hién truong, lap trinh PLC diéu khién
va bao vé, bao dam thiét bi van hanh tin cay,
thuc hién theo yéu cau cong nghé, co canh bao
va tu dong dimg khi qua nhiét, qua ap, didu
khién kha hoan thién va nhiéu chirc ning. Tuy
nhién, ching cong nghé cap nguyén liéu pha
dau nguyén ban trén day chuyén goc s dung
loai dau nhat thé hoa 1a loai nguyén liéu c6 gia
trj rat cao, phai nhap khau khién ta khong chu
dong duoc ngudn nguyén liéu phai phu thudc,
vi vy giai phap dugc dua ra 1a str dung loai dau
ba thanh phan thay cho dau nhit thé hoa. Tuy
nhién, ching cong nghé pha dau ba thanh phan
thuc hién can do, cép liéu thu cong dé xay ra
sai s6t, nham 1an anh hudng t6i chat luong san
pham, khéng c6 dit liéu tra ctru, hoan toan phu
thudc ghi chép bang tay vao phiéu cong nghé.
Qué trinh sang chiét nguyén liéu SPAN, LPE tir
téc thung chira vao bé hoa tan dién ra hoan toan
thi cong nguyén li€u roi rét gdy lang phi khong
dam bao my quan, v¢ sinh cong nghiép.

2. XAY DUNG MO HINH

Nguyén liéu chat SPAN va chat LPE

duoc x4 vao bé trung gian cua ting loai. Xe
nang s€ nang cac thung nguyén liéu va dat
trén khung bé trung gian, nguyén liéu duoc xa
xudng dudi, hai bé trung gian déu c6 bao 6n
nudc nong tuan hoan v&i nhiét d6 50°C dudi
tac dung nhiét do cac nguyén li¢u s€ néng chay
lodng ra dé cac bom nguyén lidu c¢6 thé chuyén
sang phéu chra dung dich. Do tinh chit cua
chat Span 80 va chat LPE déu ¢ dang chat long
dac quanh, d¢ nhét cao > 1.000.000 Cps nén
kho van chuyén trong qua trinh bom. Do nhot
1a luc can ddi v6i dong chay cua chat 1ong (luc
ma sat giita cac phan tir trong chat luu), didu
nay anh huong truc tiép dén hiéu sut va qua
trinh van hanh ctia may bom. Pac biét, d6 nhot
ctia chat 16ng bi anh hudng boi nhiét do va ap
sut [2].
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Chii thich: Insulation hot water tank: Bé
chita nudc nong bao on; Hot water pump: Bom
niede nong; Mediate tank LPE: Bé trung gian LPE;
Mediate tank LPE: Bé trung gian LPE,; Pump LPE:
Bom dung dich LPE; Pump SPAN: Bom dung dich
SPAN; Hopper for weighing scale: Phéu chita dé
can; Oil phase storage tank: Bé chira nguyén liéu
pha dau; Oil phase supply pump: Bom cung cdp
pha dau.

Hinh 1. So dé hé thong can tw dong nguyén liéu
pha dau trong ddy chuyén

Khi nhiét d6 thap thi d6 nhét cang cao
dung dich dic quanh dan dén khong bom duoc.
Néu chat I6ng c6 do nhét, dd dinh va dac cao
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thi muac luu luong dong chay sé& thap Va nguoc
lai. Vi vay, bé trung gian va duong 6ng cong
nghé van chuyén nguyén liéu phai dugc gia
nhiét dé giam do nhét va do dac quanh, tir do
dé dang van chuyén giup bO'm dat duogc lu‘u
lu’ong 6n dinh, thoi gian yéu cau, khong can
mat thoi gian lam néng chay nguyén liéu ¢ bé
chtra nguyén liéu pha dau. Hé thng bé nudc
nong, dudng dng cong nghé luon duoc duy tri
¢ nhiét do 50°C thong qua can nhiét, déng hd
diéu khién nhiét do va van dién tir dong mé hoi
nhiét.

Thong qua man hinh cong nghiép HMI
dat khoi luong mé thudc s& san xuat hé théng
PLC sé tu tinh toan khoi lugng can cla céc
nguyén liéu pha dau LPE va SPAN [3]. Sau do,
nguyén liéu chat SPAN va chat LPE duoc bom
vao phéu chtra dung dich (c6 gin 04 load cell
ding cho méi truong chay nd) qua duong dng
cong nghé c6 bao 6n nudc nong (1a loai duong
dng 2 16p, bén trong dan nguyén liéu bén ngoai
1a nu6e noéng bao 6n chay bao quanh) dé dam
bao khéi lugng theo yéu cau. Bom nguyén li¢u
duoc diéu khién bang PLC va bién tan ban dau
khi méi bat ddu cap nguyén liéu tir bé trung
gian sang phéu chtra s& cho bom véi toc d6 cao
rGt ngan thoi gian cap liéu, khi gan dat khoi
luong s& giam tdc 46 bom dé nang cao do chinh
xac [4].

Khi dat duge khoi lugng can va duogc
hién thi trén man hinh diéu khién HMI, nguyén
lidu s& dugc xa vao bé hoa tan pha dau qua van
dién khi DN150 dong mé nam dudi phéu.

St dung mang truyén thong cong
nghiép Profinet [5] toan by dir li€u can duoc
luu trir trong phan mém may tinh tich hop clng
hé thong diéu khién chung cta day chuyén dé
dang tra ctru, kiém tra khi can thiét.

Hinh 2. Phéu cén chira nguyén liéu

3. CHAY THU CO TAI HE THONG
Dung cu

- Can dién tr tai trong 300kg Mettler
Toledo, model: IND231 (B¢ phan gidi:6000).

Phwong phap:
- S6 liéu do kiém trén dung cu do;

- Quan sat bang mat, danh gia ngoai
quan thiét bi;

- Chay thir c6 tai hé théng can: Cai dat
ty 1€, thanh phan, khoi lugng nguyén liéu pha
dau ba thanh phan theo QTCN;

- Ghi nhan két qua can (Kg) hién thi
trén ban can dién tr IND231, man hinh giao
dién diéu khién va luu trén mdy tinh diéu khién
giam sat cua day chuyén.
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Bdng két qua chay cé tdi trén hé thong

KL KL h¢ théng can | KL h¢ thong cén thye | KL can lai bing cin | Saisd | Sai so ,
TP Cai thue te (Kg) te (Kg) dién tir (Kg) thl}rc theo Ket
dat té | QTCN | luan
Kg| U1 12 13 | LI L2 L3 | L1 | L2 L3 | Ke) (Kg)
Khoi lwgng mé thuoc S000Kg
Min:
LPE | 53 |53,05| 53,07 | 53,04 | 53,05 | 53,07 | 53,04 | 53,03 | 53,06 | 53,03 18123 +0,11 | Dat
0,07
Min:
SPAN | 94 | 94,16 | 94,13 | 94,09 | 94,16 | 94,13 | 94,09 | 84,07 | 84,05 | 84,03 I\/(I);L: +0,28 | Pat
0,16
Khoi lwgng mé thuoc 8000Kg
Min:
LPE | 84 | 84,08 | 84,05 | 84,05 84,08 | 84,05 | 84,05 | 84,07 | 84,05 | 84,03 18123 +0,16 | Dat
0,08
Min:
SPAN 151 | 151,21 | 151,14 | 151,10 | 151,21 | 151,14 | 151,10 | 151,19 | 151,12 | 151,08 181’2; +0,32 | Dbat
0,21
4. KET LUAN Ngay nhén bai: 25/3/2023

- Sai s6: Mé thudc 8000kg sai s6 1on
hon mé 5000kg, cac sai s déu cach mién dung
sai cho phép theo quy trinh cong ngh¢ kha xa.

- Nguyén nhan: Sai sd giita can dién tir
va hé théng trén do ban than Loadcell, hop ndi,
ddng ho can toc do bom dung dich cing véi sai
s6 chinh can dién tu.

* Panh gia két qua: Sai so thyc té hé
thdng can ty dong nguyén liéu pha dau sir dung
loadcell tich hop cung diy chuyén san xuat
thudc nd Nhil tuong hién c6 hoan toan dép tmg
sai s6 theo quy trinh cong nghé dé ra, dir liéu
lwu tri trén may tinh ddy du. C6 thé dwa hé
thong vao phuc vu cho san xuét.

Ngay phan bi¢n: 18/4/2023
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