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MATERIALS IN INDUSTRY 
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TOM TAT 

Bdi bdo gi&i thieu kit qud nghien ciru che tgo sung bdn khiBK-150L, lay theo mdu sdn phdm 
cua hdng Agrichema logi DNl 50 ciia CHLB Due. tich hgp ddy dii cdc chi tiit ca khi chinh vd phdn 
diin diiu khien. Sdn phdm che thu dgt yeu cdu vi kich thu&c hinh hgc ciia binh tich dp cd dung 
tich Q =150 lit, vai do chinh xdc gia cdng, lap rdp dam bdo duac dp sudt ldm viec lau ddi & dieu 
kien van hdnhp = den 9 MPa, du ben du&i dp sudt toi da tinh todn 2,5 MPa. Th&i gian T^ dgt 150 
micrdgiay (ms), thai gian mgt chu ky bdn khi nen la T^ > 60 gidy. Kit qud lap rdp thir nghiem tgi 
Cdngty Cd phdn Xi mdng Bim San cho thdy chdt luang siing ban khiBK-150Lche tgo trong nuac 
dgt yiu cdu ky thugt cdn thiit, cd thi thay the hdng nhgp ngogi. 

Tii-khoa: Sung bdn khi BK-150L; Thiet bi phd dd nguyen vgt lieu bdm dinh trong hi thdng 
bunke vd du&ng dng chuyen lieu cd dung tich 150 lit. 

ABSTRACT 

This paper presents the results of research and manufacture air cannon blaster BK-150L, 
taking the form of its products made in Germany (Agrichema typeDN150),jullinte^atton of the mechanical 
parts and electrical control components. Trial-manufactured products meet the requirements of 
the geometric dimensions ofaccummultor a capacity Q ^ 150 liters with precision machining and 
assembly ensures long working pressure at operating conditions p ^ 9 MPa, durable enough under 
pressure of 2.5 MPa maximum calculation. Time T^ reaches 150 microseconds (ps), while a 
pneumatic firing cycle is T^ > 60 seconds. Assembly test results at the Bim Son Cement Joint Stock 
company Air cannon blaster BK-150L quality firearms manufactured in Vietnam to reach the necessary 
technical requirements, can replace imported products. 

Keywords: Air cannon blaster BK-150L; Equipment demolition adhesive materials in piping 
systems and transfer data Bunke a capacity of 150 liters. "̂  
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l . D A T V A N D E 2. PHirONG PHAP THV^C HIEN 

Hien nay, tren the gidi, viec su dung 
thilt bi pha dd, lam sach bang khi nen (gpi tat 
la Sling bin khi nen) dugc su dung phd bien bdi 
cac tinh nang uu viet cua nd trong cac he thdng 
van chuyen nguyen lieu, vi du nhu: Agrichema 
va Vontex (CHLB Due), Akchoc (CH Phap), 
Vibco (My), HCTA (LB Nga va Ucrama)...Tuy 
nhien, cac hang nay thudng ban thiet hi vdi gia 
thanh cao, thdi gian dat hang keo dai. Tai cac 
nha may san xuat xi mang, nhiet dien, hda chat 
d Vi8t Nam qua khao sat thuc te cho thay trong 
he thdng bunke chua nguyen Ueu hoac trong cac 
dudng dng van chuyen nguyen, nhien lidu sau 
mpt thdi gian lam vice dudi tac ddng cua nhieu 
yeu td nhu: Tdc dp cua ddng chay, ddng nang 
ciia hat lieu, dp am cua nguyen, nhien lieu ma 
tai mat trong dudng dng hoac be mat trong pheu 
bunke thudng bi mpt ldp vat lieu van chuyin 
bam dinh kha ben chic. Chieu day ldp bam dinh 
nay tang din len theo thdi gian, gay can trd ddng 
chay, anh hudng den nang suat cua qua trinh cap 
lieu phuc vu san xuat thiet bi pha dd, lam sach 
bang khi nen la dang thiet hi dugc thilt kl , chi 
tao nham giai quyet van de nay. 

Sling bin khi nen la dang thidt bi su dung 
xung luc tac ddng tiic thdi cua khi nen bin vao 
ldp vat lieu bam dinh be mat trong bunke, hoac 
dudng dng chuyen Heu, lam cho ldp nay bong 
trdc khdi chiing va tao su thdng thoang cho qua 
trinh van chuyen nguyen, nhien lieu, nang cao 
hieu suat cap lieu phuc vu qua trinh san xuit Hen 
tuc. Sau mdt thdi gian lam viec, cac loai siing 
ban khi nen thudng hi hu hdng do mdn, tut ap va 
phai thay the. Trudc tinh hinh dd, nhdm nghien 
Cliu chiing tdi da thilt k l theo mau cua hang 
Agrichema (loai DN 150) va chl thu thanh cdng 
Sling ban khi (ky hieu BK-150L) nhim dua vao 
ung dung cho thilt bi lam sach bunke va dudng 
dng van chuyin nguyen vat lieu trong nganh san 
xuit xi mang d Viet Nam. 

Tren hinh 1 la anh chup quang canh mot 
nha may san xuat xi mang didn hinh, cdn tren 
hmh 2, gidi thieu khai quat ve cdng nghe san 
xuat xi mang tai Cdng ty Cd phan Xi mang Bim 
San, gdm cdc cdng doan chinh sau: 1) Dap, van 
chuyen va bao quan set; 2) Dap, van ehuyin va 
bao quan da vdi; 3) Tiep nhan, bao quan va van 
chuyen thach cao, than, phu gia va vat lieu digu 
chinh; 4) Dinh lugng va nghien; 5) Ddng nhit 
bdt lieu va cap lieu Id nung; 6) Nung cUnker, lam 
sach va van chuyen; 7) Nghien than va cung c§p 
than min; 8) Kho chua va he phan phdi clinker; 
9) Nghien xi mang; 10) Kho chiia, ddng hao va 
xuat xi mang. 

Ta thay rang, cd nhieu dudng van chuyin 
nguyen vat lieu giiia cac bunke, xild chiia heu 
tu khau dau vao, cac budc trung gian den jdiau 
ra thanh pham xi mang cudi cung. He thong van 
chuyen nguyen vat lieu va san pham cudi ciing 
trong nha may san xuat xi mang la rit phuc ^ 
cd nhieu bunke hoac sild chiia lieu dugc lap # 
cac thiet bi pha dd lam sach bang cdng nghe ̂ 61 
khi nen dudi ap suat cao (hinh 3). 

Tren hinh 4, minh hga vi tri lip dat cac 
Sling ban khi theo dudng dng chuyen nguyen 
lieu den Id nung Klinker tai Nha may San xu5l 
Xi mang cua Cdng ty Cd phin Xi mang Bun 
San [1]. 

Hinh 1. Anh chup todn cdnh Nhd mdy Sdn xuatX 
mdng a Bim San, Thanh Hoa (a) [1] 

vd he thdng bunke chua than cdp cho Nhd tnay 
Nhiet dien & Hdi Phdng (b) 
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3, KET QUA CHE THU^ VA LAP DAT THU' 
NGHIEM T R I : N THirc TE 

Nguyen ly: Siing ban khi BK-I50L dugc 
che tao va lap dat tai mdt trong nhung vi tri trpng 
yeu tren dudng chuyen lieu den Id nung Clanke 
(hinh 4) tai Cdng ty Cd phan Xi mang Bim Son 
(Thanh Hda), cd tinh nang ky thuat nhu sau: 
Ngudn dien dilu khiln 24V DC/ 48V DC/1 lOV 
DC hoac IlOV AC/ 230V AC±10%; Cdng suit: 
8.5VA, IIVA; Ngudn khi nen, khi tra; Ap suit 
lam vide: 0,4 ^1,0 MPa; Nhiet dp mdi trudng: 
-10°C - + 80°C; Do dn mdi trudng < 85 dB (A) 
do d khoang each 1 m. Tren hinh 5, the hien cau 
tnic va nguyen ly hoat ddng ciia siing ban khi 
BK-150L. 

Hmh 2. Sa do cdng nghe sdn xudt xi mang [1] 

Hinh 3. Thiit bi phd da vd ldm sgch bunke chira 
lieu tgi nhd mdy sdn xudtxi mdng (a); Vdm ldng bui 

trong cdc bunke/xi Id chua lieu vd ddu sung phun 
khi nen (b) [1] 

rv 
•'W*" 

Hinh 4. Sa dd bd tri thiet bipha da ldm sach bdng 
khi nen theo dudng dng chuyen lieu din Id nung 
Klinker tgi nhd mdy sdn xudt xi mdng [1]: 1 - Lo 

sdy Clinke: 2-He thdng cdp lieu; 3 - Mdy nghiin 
lieu; 4 - Sdng bdn khi 

a) _ b) 
Hinh 5. Cdu true (a), nguyin ly hoat dgng (b) 
cua siing bdn khi Agrichema vd mdu che thu 

BK-150L cua nhom nghien ciru [1] 

Ap suat khi van hanh cua siing ban khi 
SHOCK-BLOWER va BK-150L cd hieu qua la 
trong khoang p = 0,55 ^ 0,6 MPa (dupe dieu 
chinh bang ra le ap suat d dudng dng cap khi 
nen) va phu thude vao thdi gian xung (t, ms). 

Tin hieu dieu khien, van dien tu dupe 
van hanh de dam bao sir thdi khi vdi thdi gian 
T| (ms), ddng thdi phat ra nhiing tieng nd va phu 
thupc vao the tich binh tich ap. Sau mdt lan thdi 
khi, mdi mdt sung ban khi trong he thdng dugc 
dieu khien thdi gian phuc hdi ap suat binh tich 
ap T^ tu ddng cho lan thdi tiep theo, hoac siing 
ban khi khac trong nhdm. Thdi gian chu trinh T '̂̂  
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phai dam bao ap suit van hanh trong he thdng 
khi nen khdng hi dao ddng ldn, ddng thai vdi 
sung bin khi boat ddng tdi uu tai ap suat tdi uu. 
Thdi gian dung T3 giua hai lin ke tilp nhau ban 
khi nen cua ea nhdm sung ban khi va phu thupc 
vao dilu kien van hanh thiet hi cu the d nha may. 
Qua trinh thdi khi nen vao xi Id cd cua thoat bi 
ddng, dSn din su nen vat lieu. Siing ban khi BK-
150L chi cd thi dugc hoat ddng khi tin hieu dieu 
khien cua thoat d che dp md. Cac khda lien ddng 
tuong ling phai dugc td hpp trong he thdng dieu 
Idiien dien. 

Tren hinh 6 la do th; bieu dien dac tinh 
tao xung khi nen ciia sung ban khi Agrichema 
(CHLB Due) [1]. Sling bin khi BK-150L (hinh 
7), gdm cd cac cuin chinh nhu: 1 - Cum piston 
DN150; 2 - Cum dng phdng; 3 - Cum nap va 
dieu khien; 4 - Binh tich ap; 5 - Dem giam chan; 
6 - Bu ldng M20; 7 - Niit xa (xem hinh 7). 

Ap llfc i^l nin. p. xlO-' MPa 

!^^^^^^^E 
ThM gian b/o xung. t ms 

Hinh 6. Ddc tinh tgo xung phun khi nen cua sung 
ban khi Agrichema (CHLB Dire) [1] 

Hinh 7. Cdu tgo cua siing bdn khi BK-150L cua 
nhom nghien ciru chi thu [1] 

Chi tgo thic trong nu&c: 

Hinh 8 va hinh 9 la anh chup mpt sd cym 
chi tiet chinh ciia siing ban khi BK-I50L, dû c 
che tao trong nude, gdm: Ong phdng, piston; 
cum xylanh-piston, vd binh tich ap va cum di§u 
khien khi nen. 

Trong bai bao [2] da gidi thieu kit qua 
tinh toan thiet ke kiem ben ddi vdi chi tilt vo 
binh tich ap theo mau san pham cua hang Ag
richema loai DN150 bang phan mem Autodesk 
Inventor 2014. Binh tich ap dupe thilt kl chl 
tao tii vat lieu thep C20, cd ket cau han ghep 
phan than binh hinh tru vdi phan nap va ph3n 
day binh. Kich thude hinh hpc ciia binh tich sp 
dugc lay theo mau nhap ngoai ciia hang 
AGRICHEMA (CHLB Due). Ap suit lam viec 
d khoang tdi uu p = 0,55 ^ 0,9 MPa, dung tich 
Q ^150 lit. Thdng sd dau vao khai bao de tinh 
toan kiem ben ciia binh tich ap gdm: VSt heu sir 
dung de che tao binh tich ap la thep C20, cd dac 
tinh ky thuat: Khoi lugng rieng p = 7,85 g/cm̂ ; 
Tdng khdi luong vd binh tinh toan: M = 71.9998 
kg; The tich vat lieu lam bmh V = 9171950 mm'; 
Tai trgng tinh toan kilm bin d dilu kien chiu ^ 
suit tdi da p ^ 2,5 MPa. 

Ket qua tinh toan kilm bin bang phan 
mem Autodesk Inventor 2014 eho thiy: Cac gia 
tri ling suat, chuyen vi hoan toan nam trong gicfi 
han cho phep cua vat lieu ehd tao bmh; H? so 
an toan bmh da tang len dang kd so vdi he so da 
chpn khi liy theo miu cua hang AGRICHEMA, 
do tang chieu day binh vl chilu day tieu chuan 
thep can qudc td, dilu do se dam bao kha nang 
hoat ddng tdt cua sung bin khi BK-I50L, hicmg 
duong vdi san phim nhap ngoai, dap ling yeu 
cau dat ra. 
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Hinh 8. Mgt sdcgm chi tiit sdng bdn khiBK-150L. a) Cum ong phong; b) Chi tiet piston; c) Bg piston -xi 
lanh; d) Thdn vo sung bdn khi BK-150L 

Hinh 9. Lap ghep cum ong phong vdo xi lanh (a) vd cum diin dieu khiin khi nen (b) 
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Ddnh gid chdt lugngsungbdn khiSK-I50L: 

Dudi day, trich din mgt sd danh gia ve 
chit lupng Sling bin khi che thii BK-150L do 
doanh nghiep san xuat xi mang da lap dat ung 
dung. Quy trinh kilm dinh san phim siing bin 
khi BK-150L, bao gdm 3 budc sau day: 

1) Birdc 1 (kiem tra tinh): 

- Do kiem cac kich thude hinh hpc co 
ban cua siing bin khi BK-150L, ket qua cho thiy 
dat theo yeu cau ban ve thiet ke; 

- Kiem tra be mat chi tiet, cac khuyet 
tat, cac ydu cau ky thuat khac theo ban ve, ket 
qua nhan dugc la tat ca cac chi tiet che tao trong 
nude deu dat yeu eau, ket can ben, chac, khdng 
cd khuyet tat be mat; 

- Kiem tra kha nang chiu ap luc d dieu 
kien ap suat tinh toan tdi da trong binh tich ap 
(p= 2,5 MPa, vdi thdi gian thii ap 02 gid 30 
phiit) ket qua dat dugc la dam bao do kin dudi 
ap suat khi nen cao. 

Dugc su chap thuan ciia Lanh dao Cwig 
ty Xi mang Bim Son, da kiem tra nghiem dm ' 
chit lugng san pham thiet bi pha dd, lam sach 
(sung bin khi BK-150L, sd lugng 01 bp) cua 
nhdm nghien ciiu dat ket qua nhu sau: 

- Lap dat thii nghiem vao dau may lanh 
Klinker Id nung sd 3, vao liic 10 gid 00, ngay 
05/12/2015; 

- Hdi ddng nghiem thu da tiln hanh kilm 
tra ky thuat trong dieu kien van hanh lan viec 
cua thiet bi va cd ket luan rang: Sau 72 gid van 
hanh ddng bd vdi thiet bi siing ban khi BK-
150L duge nghien ciiu, thiet ke va che tao trong 
nude lam viee dn dinh, xu ly lam sach dupe cay 
vat lieu tich tu tai dau vao (he thdng phan phfli 
Clmker) dam bao tieu chuan ky thuat quy dinh 
cua hang cung cap nude ngoai chuyen giao cho 
nha may. 

- Ddng y cho phep tiep tuc van hanh de 
danh gia tudi thp thuc te ciia san pham BK-150L 
trong dieu kien san xuat cdng nghiep d moi 
trudng nhiet am Viet Nam (budc 3). 

- Cac yeu cau ky thuat khac deu dat theo 
hd sa thiet ke. 

Tir dd, doanh nghiep iing dung ket qua 
nghien ciiu da cd ket luan nhu sau: 

1 - Hang mdi, chua qua su dung, dam bao 
chat lupng theo yeu cau hd so ban ve; 

2- Ddng y nghiem thu budc 1, la ca sd 
giao nhan hang vdi sd lupng 01 siing bin khi 
BK150-L de tien hanh lap dat chay thii nghiem 
thu budc 2. 

2) Birdc 2 (I5p dat va thu nghiem vao 
h^ thong thiet hi cua nha may): 

4. KET LUAN VA KIEN NGHI 

- Bang phuang phap tien hanh lay mau, 
tinh toan thiet ke nhd trg giiip cua cdng nghe 
CAD/CAE tien tien cua the gidi, lua chpn cong 
nghe gia cdng thich hgp va khoa hpc, nhom 
nghien eiiu da chl tao thanh cdng thiet hi pha 
da, lam sach he thdng van chuyen nguyen vat 
lieu la Sling bin khi BK-150L dat yeu cau ky 
thuat tucmg tu san pham nhap ngoai tu hang 
AIRCHOC (Phap). 

- Da lip thu 01 bd siing bin khi BK-
150L thay the san phim nhap ngoai da bi hong 
va van hanh thu nghiem tren thuc tl tai mot nha 
may san xuat xi mang quy md ldn cua Viet Nam 
la Cdng ty Cd phin Xi mang Bim San, budc dao 
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dat ket qua rat kha quan. Vide iing dung s^n phim mdi trong quy md san xuit cdng nghiep rdng 
han (kd ca trong ITnh vuc van chuyin nguyen vat lieu phuc vu cae nha may nhiet dien) se cd hudng 
ma va tiem nang ldn, cd the dem lai hieu qua kinh te cao, tiet kiem ngoai te nhap sieu cac mat hang 
tuong tvr, ddng thdi nang cao nang luc khoa hpc - edng nghe ndi sinh eua Viet Nam. 

- Vide nghien ciiu danh gia tudi bin ciia siing ban khi BK-150L, ddi hdi cin cd diu tu them 
ngudn kinh phi de tidn hanh d quy md sd lupng, thdi gian thii nghiem. Nhdm nghien cuu ed kiln 
nghi dugc thuc hien mpt du an khoa hpc d cip Nha nude. • 
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